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FOREWORD :

I would like to express my appreciation to all those who

had any part qn the program of The First Southwest Turf Conference,
Special recognition is given to the section chairmen, Dr. Ide

P, Trotter, Dr, E. B, Reynolds, Dr. J. E, Adams, and Dean H.,W, Barlow

for the excellent way in which they kept the program moving, and

Dean C, N, Shepardson for acting as toastmaster at the banquet,
Recognition is also given to those men in private business

who aided in arranging, supporting, and developing The First Turf

Conf'erence.

I trust the Information contained in this report will be of

value in developing better Turf for the Southwest.

R C. P

R. C. Potts
Program Chairman
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NEED FOR A TURF PROGRAM IN THE SOQUTHWEST

By B, Houston, Director of Parks
Dallas Park Service
Dallas, Texas

The presence of so many here at the opening meeting today is con-
clusive evidence of the fact that the need for my talk is unnecessary.,
It is inspiring to all of us here to know that so many have been able
to attend this first meeting, but since I did prepare a few remarks on
my assigned subject, "The Need For a Turf Program in the Southwest", I
will proceed to deliver them to you.

In this business with which we are commected I believe it would be
of interest to briefly review its his¥ory. Within the memory of most
of us, nearly all the golf courses in Texas heve been built and put into
operation.,  There are doubtless some exceptions but I believe most of the
golf courses have been built in the life span of most of us. It was in
the early twenties that most of the municipal ard public links courses
came into being. When those first courses were built most of them
started with nine holes, sand greens. It wasn't until the middle twen=-
ties that we began to charge those greens over from sand to grass. The
players were so glad to play on grass instead of sand that demends on
the quality of the playing surfaces were not exacting. The fact that
they could play on grass on the public links was satisfying. Then we
continued into the early thirties - the depression years, and players
were willing to accept what the conditions then would allow.

The subsequent war years brought serious problems in golf course
operation which made it extremely difficult to maintain a high standard
of turf maintenance. But since the war play on most municipel and
public golf courses is the greatest ever experienced. I suspect play on
most public link courses almost daubled during the last season over the
preceding season, and in meny cases the green fees have been increased.
So we can expect, as I see it, the player to insist upon a higher
standard of maintenance on the municipal and public golf links. UNo
doubt this will also apply to the private country club courses.

So in this business of operating golf courses, we must meet these
new conditions. I don't know of any way whereby we may better prepare
ourselves in the solution of turf problems then by meeting together as
we are here.

A great deal, of course, has been published in periodicals and
books on Turf and Turf Culture. In the North and Northeast where the
cities are closer together the turf men can get together frequently
without traveling excessive distances and this isn't an uncommon thing
with them., This published material, I am sure most of you will agree,
deals with conditions in othér sections of the country and it does not
apply to our conditions. So, as I see it, only through a caurse of this
kind can we begin to assemble material on turf culture suitable for
publication,

Then I suspect most of our attention has been given to the grass on
the greens and tees of golf courses. Our own experience in Dallas has
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given us very little time to devote to the work that we feel should have
been done on the fairways., With incressed play and with the higher
green fees, I believe that the public is going to insist that we provide
better fairways.

We have the question of weeds and weed control, A great deal of
material is published ard written about the use of chemical control.
Probably all of us have tried them to some extent. From our own ex-
perience we don't feel that they are the answer yet. 1Is this because
we are not using the right chemicals? Are we not applying them
properly. We should like to learn more on this subject, eand I feel
that we can through a course of this kind.

It scems that in recent years one pest after another has bothered
us, If it isn't clover, it's nutgrass, or it's crow foot grass, or it's
de 11is grass, or wihat not, each of which we would like to learn more
about the control of, Then are we taking advantage of all the grasses
that are available., Most of us in the Central part of the state have
stuck pretty well with our Berruda. Is that the only grass? Is there
another grass that we ~ould use, and do better with? I think through
meetings of this kind we cen ultimately get the answer to that question?

Then another phase of grass growing is on the public parks and
playgrounds. The entire philosophy in the use of the public park has
changed within the life span of most of us. MNost of the grassy arcas
in our parks today are not just things to look at. They are places
that we use and unless we have the right turf and proper maintenance
to make these grassy areas v~ usable we are sacrificing the beauty and
the utility of such areas. All over the country we are experiencing
incremsed usage on municipal mrrks, I em thinking of a baseball
diamond in my own city with sodded infield on which we are expecting
to ecarry a schedule of up to twelve games a week, Bermuda gress or
any other grass thn t we know of camot stand up under a losd like
that. The same thing spplies to football ficlds. We expected one
particular field to carry a schedule of fifteen games in n fifteen day
period, These requirements demand the applicotion of scicentific
methods to assure satisfactory turfs.

Another consideration of our playgrounds and park areas under shady
areas is the nced of more suitable cover crops to use., Picnic areas
under shade trees wesr out very quickly. So far as our experience is
concerned we don't yet have either the proper gross or the proper
cultivation methods to assure a stand of grass under this usage. Pos=-
sibly grass is not the emswer. Maybe there is some other cover crop
that will ultimately be thec solution but through 2 meeting of this
kind I think that ultimtely we may find the answer.,

There are other advantages in addition to the knowledge which we
can gain from just a2ttenmding the meetings. I would like to know you
and the men from your organization better. It's & long distance from
Dallas to Lubbock or Amarillo, or to Houston, or to San Antonio. It's
not possible for us to run down snd talk with you when we run into a
problem on which we don't have the answer. It's difficult for you to
do the same thing. This meeting should emeble us to become better
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acquainted personally and thersby facilitate the exchange of helpful ine
formation through correspondence on mutual problems.

Now then in a meeting of this kind I feecl like wc might have had
experience with some particular kind of machinery or some new develope-
ment which you may not have had, You likewise may have used some
machinery or equipment that we haven't had. Exchange of such informa-
tion can be profitable, I think if these mectings should become annual
affairs no doubt the equipment people will have an interest in dis=-
playing their machinery to us. Demonstrations at a central point could
be done., There are obviously limitations on the extent to which they
can demonstrate to us individually,

I've talked entirely of glf courses and playgrounds , parks and
athletic fields. I'm not sure whether there ore any airport people
here but in talking with our local airport men I learn that they have
their turf problems too. Of course their chiéf problem is getting on
their grass creas, working them quickly and getting out of the wmy. If
o gress could be developed that would not require such frequent mowing,
we can appreciate how much their problem would be minimized.

The cemetery turf problems are perhaps not too different to those
encountered in the opemtion of parks and playgrounds and consequently
those engrnged in cometery work should find much of mutusl interest in
discussions with those in park and golf course operation.

In closing I should like to express my appreciation to each of you
gentlemen in responsible ol rge here at the College Center and to those
other several individuals who worked so untiringly in bringing cbout
this first meceting., We are sure it will be profitable to us end we
hope this may become an amnuelly recurring conference with unlimited
possibilities to all of us.

QUESTIONS AND ANSWERS

Qs Whother in central Texas you have cny solution to the successful
growth of grnss under shode trees?

A, We do not have the answer to it. We may have the pnrtial answer.

I have in mind several areas where we have shade trees very closely
spaced - most of them nre deciduous., Becnuse of many years usage the
ground is badly packed. In a number of cases we have removed the bad
trees, trimmed up perhaps rather severely the limbs on the remaining
trees (particulsrly the lower limbs), cultivated the soil, in some
cases by the use of the tiller, some cases by the use of light clarges
of dynomite., Then during the fall the areas have been seeded with rye
grass, In this way we get six to seven months of ground cover m terial
when the leaves are off the trees and up until the time thnt the rye
grass diess With satisfactory rainfall this works very satisfnctorily.
While other vegetation is dead we do have a pretty green area under
those trees. We haven't had success with Bermuda or St. Augustine in
those areas where they are heavily used and badly worn during the
summer months,




SOILS OF THE SOUTHWEST

Luther G, Jones, Professor of Agronomy
A, & M, College of Texas

I worked under the chairman, Dr, Trotter, at the time to which he
refers; when he was long-haired., During that period he Ind a great
system as some of you remember. When a paper arrived for the general
good of the department he would read it first, sign his name to it,
and pass it around. It was said that the members of the staff became
so well-trained in signing their names to various papers that when they
saw even a piece of scrap paper on the floor or in the waste basket they
would automatically pick it up and sign it. Thus you can see what an
efficient chairman you have this afternoon. I'll sign my name to whate
ever is said or written,

In reviewing "Timely Turf Topios", I noticed some of the procedures
that were emphasized by the experimental workers of the association.
They were texture, consistenoce, and structure, which profoundly effect
internal drainage; so I decided to discuss this aspect of s oils with the
group on this occasion,

The subject of dreinage is probably of far more importance than we
have given it hithertos, There is an old saying that if a person gets
sick they go to a dooctor and get something in a bottle, There's also
been an idea that if you had something wrong with your soil you could
send it to a chemist and he would cure the trouble with a chemical.
That's fine, in many cases. You will notive that I have listed some of
your chemical characteristics of soils and some of the things that might
be done to augment them. But in addition to that you have to attend to
the physical needs and deficiencies of your soil, The first and fore=
most of these is soil texture. Instead of pgoing into a lengthy dis=
cussion of the cla ssification of the soils of the Southwest, we will
discuss the textures of the Southwest.

I notice that here we have representatives of five states, the
soils of which we will show by groups. We will content ourselves by
looking only to the physical charmecteristics some of which you can
determine by taking the soil sample between your thumb end your fore=
finger. Now observe the chart which Mr, Warner is holding. We gener=
ally call the green area the sandy soils area, It is listed as the red
and yellow podzol region. Those soils are generally acid in reaction,
sandy in texture of the surface soil, and clay in subsoil. Due to clay
subsoil they are imperfeotly drained unless you attend to them properly,
end they are generally poor and unproductive. Their nutrients have been
leached and taken away either by erosion or leaching.

Next comes the prairies, In this area you have soils of a clay
mture that are general ly even more impervious in their subsoil than
the sandy soils of the red podzols. And as a rule they are formed
under ecological prairie conditi ons of prairie grass or short gress,
in other words, from your blue stems, and they are much richer than
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their sandy neighborss However they require a great deal more care in
order to keep them open than do the sands.

Coming over into the Western side you have 2ll the variations that
you find in the East but moisture is such a limiting factor that you
generally lose sight of both the chemical and physical characteristics
in trying to add and hold moisture for the crop. As a result we freqe=
uently have troubles developing which we hadn't anticipated and which
are due to the excsessive application of water and the development of
some salt in certain ocases and leaching of those salts in others vhich
results in a damaging physical condition. So in all three types of
the soil areas we have to watch the physical side of the turf bed. And
as the last issue of "Timely Turf Topics" stated, the physical clarac=-
teristics involved in getting your soil more porous, end in getting the
water to penetrate through it, becomes one of our domirant problems,
and of such great importance that we can devote the balance of our fife
teen minutes to its discussion.

We'll take texture ns the first topic. Texture means the s ize of
the average soil particles which you are considering. Structure, we
have it on this chart, means the arrangement of those particles. Cone=
sistence, which is the third factor, is roughly the feel, It is the
relative mutual attraction of the particles in the whole, soil mass, or
their resistance to separation or deformtions In short, it is the feel
when you try to msh them, You cannot always msh them, can you? I
notice a great many of you are framn Dallas. When you try to prepare a
seed bed for turf on the Houston Clay or the Bell Clay soils in the
vicinity of Dallas or on the White Rock area, in dry weather, it's some-
what difficult, especially those tight soils northeast of Dallas in
your Hunt Clay ard Wilson Clay area, vhere you have your whitest people
and the blackest soils, There you find a soil that gets dry and im=-
pervious and becomes almost impossible to break except with 2 tractor.

As shown on the exhibits before you we will emphasize five soil
separates, divisions of soil sizes, In addition there are certain
closses of soils for your examination at en off period. Beginning with
the coarse gravel they run through fine gravel, coarse sand, medium
sand, fine sand, the very fine sand, then silt, and clay. These are
soil separates. And all ratural soils ere made up of two or .~ore of
those separates in varying emounts, We have in these pans actual soils
taken from Vicksburg on the banks of the Mississippi, to New Mexico.
They have been collected for demonstration to groups such as this one
herecs We will leave on the table seven samples and ask you, sometime
before tomorrow night, to take some of these sheets and without ass ist=
ance write out your idea of what each of these seven soils is, and leave
it to be.ocorrecteds We trust you will be able to tell vhether it is
sand, silt loam, clay, clay loam, or just an ordinary loam.

Starting in now with one of these soils, suppose we take this brown
soil here, It comes from the Brazos bottoms It is a pleasant soil to
feel, When you rub it between your thumb and forefinger it gives a re=
sponse something like talcum powder., It is a soil that has reached this
area by coming 500 miles in the Brazos currente During the seiving out
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process which the old Brazos has accomplished in carrying this soil all
this distance it has separated the sand out and it has taken the clay
all the way down to Freeport and dumped it into the salt water, where

it drops due to the salt in the solution which percipitetes clay. This
soil is known as silt loam, and we will pass it out to you. We will
ask you to rub it between your thumb and forefinger and see if you agree
with me that it is an ideal soil from the standpoint of workability.
Soil of this kind, you can plow when it is wet, or when it is dry, and
it still stands up wells, It doesn't blow away., It is one of the finest
soils that one could choose if one had the right to choose a texture and
have the whole state or the whole southwest from which to select,
Another thing about thet soil is that it is highly calcareous. If we
drop a little acid on it you will realize its value. And if the light
isn't imperfect you can see thnt it efferveses as if it were baking
powder on some good rising bread.

Sandy soils are coarse and gritty to the feel, We are passing one
of these soils nround, This happens to be one teken within 100 feet of
the golf course at Galveston, Texas. You would think this soil to be
the poorest soil in the state as it has been carried across the state by
rivers and dumped into the Gulf, where it was thrown up on the beach at
Galveston, blown by the southerly winds over the country club course and
we picked it ups Yet I believe Mr. Gordon Joncs will agree with me that
one never sees a thicker coating of Bermuda grass then occurs on this
Galveston sande With an cxcess of sodium cloride blowing in from the
Gulf, and Inching ooccurring every month in the year, yet it produces a
good stand of Bermuda grass. That seems to invelidate a great many
theories that you had to have a rich soil to grow Bermuda grass. A
sand is alwnys gritty and it is alwnys easy to plow, It is always well
drained if you have somewhere for the water to go, and yet it is the
poorest of the soils generally, ns far as the holding of nutrients is
concerneds Combine that with your clay and you really lave a problem in
your golf courses.

I noticed in the "Timely Turf Topics" that sewage sludge was 1is ted
as one of the things that is hard on putting greens. This may be due to
the fineness of the organic matter. In arder to mke raw sewage sludge
open up a soil and let the water penetrate through and down,a drainage
system cannot be discounted. The use of sand would be more recommended,
also providing you have some method of getting the excess water away.
The old rule, "sand on clay is money thrown away, clay on sand is morey
in the hand", I believe may be rejected when you are working with putting
greens. Sand helps a rapid growth if you have a fertile loam beneath,

The next sample is & Memphis Silt Loam, another one of the silt
loams which was deposited on the bank of the Mississippi River by wind
at Vicksburg. This soil is olassed as being probably one of the firest
soils in the world., It is similar to the Yahola silt loam of the
Brazos and Colorado bottoms And going over to the other extreme to
Florida we have some of their so called muck soil,

The next is a red sand from Fast Texas, Smith County, you will find
when you feel it that it will make your hand a little red which indiocates
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the presence of some red clay. Still you wmld call it a sand because
predominately it is send. It goes by the rame of Hannahatchie, named
after a small creek in the vicinity of Tyler.

In the West Cross Timbers there occurs a soil known as the Wind-
thorst fine sandy loam, In that area the moisture is such a tremend-
ous factor that you have to take special pains to egave it all in order
to get your land to produce the right kind of turf. This is a sample
of the soil that came from the neighborhood of Stephenville,

We now cane to a soil profile which A, & M, students took from the
side of a road bank, first digging a verticle vall on the side of the
bank then cutting back into the wall and fitting this rectangular con-
tainer ovcr the block, and then cutting it off. This is a so-called
undisturbed soil from the red soil area between here and Hearne, You
notice the subsoil is red and the surface soil is a fine sand. It is
typical of a great many soils of the humid section of Texas and the
Southwest,

There is a feeling eamong some workers that if you can break a clod
between your thumb and forefinger it isn't so bad but that you can get
along with it, and work it. But if you can't break it between your
thumb and forefinger you certainly better take some speoial precautions
before you choose that soil for your green.

A businecss has sprung up recantly in Texas of supplying material
called Texas muck. Here is a sample from a pit near a coal mine near
Welder, Texas, It may help some soils but it is too fine to have a
noticeable looscning action on & tight soil.

The next is a soil that was named after onc of our experiment
stations. It is a Nacogdoches fine sandy loam,

In order to complete discussion of profile we will pass around a
sample of soil taken 6 fect deep. Some of the troubles occurring with
your undorlying material, This came from Dallas County and when you
consider that erosion is always taking its toll then you will under-
stand why this stuff underneath may become your working material la ter,
This may causc you to be careful to preserve what soil you have. The
white rocky pellets are known as concretions and are due to leaching
carrying out the best part of the soil. It is calcareous. I'll pass
this around with the bottle of ecid and you can drop some of the agent
on the concretion and see that there is no question ebout its consti-
tution,

You have been given so far a sand, a silt loam, a sandy loam, and
a clay, as four different textures of surface soils with which you pro=-
bably will have to work., We will add one more, the sandy clay. That
will make six different divisions that I would like to have you con=
siders Which is a mixture of just sand and clay, There has been o
great deal said for this type of thing, but more said against it. I
have heard green operators say that they had rether work with any type
of mixture than this 50-50 mixture of sand amnd clay, If not ametorated
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with silt and humus it becomes tight, impervious, impractible, hard when
dry; and it is sticky, plastic, and impossible to do anything with when
it is wets But even this can be used if you will give it the proper
amunt of organic matter to help it between the cxtremes of drought and
moisture.

The next sample is a Windthorst Sandy Clay ond it occurs about 18
inches below the surface. We have a great mny other materials like
this in East Texas, in South Texas, and many counties in Northwest
Texas., Attention to this soil is important as to humus contet.

This completes the divisions for you to remember, sand, silt loam,
sandy loam, clcy, and the sandy clay, There will be seven of these pans
numbered alphabetically for you to name under those five divisions, I
would like to ask you te name them properly.

QUESTIONS AND AMNSWERS
Qe Whot should you do with sand to make a good soil to grow turf m?

A. Beneath almost every sandy soil is a subsoil of clay or sandy clay.
Add 100 pounds of loam per 100 square feet with a coarse organic ma tter
such as peat, manure, or compost. I would rather work with sand where
I had the fertilizer than with clay as it is easy to maintain a good
turf with a little fertilizer. Five pounds of mixed fertilizer per 100
square feet after sodding will be sufficiont on 95 % of the sands in
the Southwest, provided you add moisture.

For a water-logged sand use a fork or sheep's foot or some othar
instrument to get your penetration water. In meny cases it involves
the installation of tile drains., But a tile drain isn't worth install=-
ing if you don't have & soil through which water can penetrate to get
to the tile.

Your pasture man here recommends to disk and harrow that organic
material in but I dan't know how you are going to do that to putting
greens. So that does make o problem,




SOILS IN TURF MANAGEMENT

0. J. Noer, Agronomist
Milwaukee, Wisconsin

Considernble thought was devoted to the subject assigned without
deciding on what to stress because this is a mixed group with meny dif-
ferent interests in turf., Before sterting I would like to know how
many are interested primarily in golf courses. Hands upe Now how meny
have bermude greens far summer play and rye grass for winter. How many
are interested in bent greens or have bent greens--let's have the hands,
That's quite o sprinkling of bent for Texas, How many are not inter=-
ested in golf turf but rather in cemeteries and parks or estates. Let's
have the hands. Tho number is so small thet the time will be devoted
to the soil problems which the golf courses are confronted with and
principally to the soil factors controlling greens manngement.

It is not easy to modify or change the physical condition of the
soil on a large area such as 60 acres of fairway., The some applies to
parks ond cemeteries. It is necessary to mnke the best of the soil
at hand, The kind of soil which is best from the stendpoint of texture
is well Imown. Turf gressos grow best on loam and silt loam soils, and
will monage nicely on clay loam. When it comes to 2 putting green, or
a small playing area, it is possiblc to meke the soil to suit the re-
quirements for the growth of the grass that we intend to use. High
cost is the deterrent on large acreage.

It was gretifying to have the half-hour before devoted to some of
the fundamentnls nnd the basic information about soils was presented
in 2 very understanding monner.

A putting green is more than o place to grow grass., It is a spot
which must have dense twf md a good putting surface irrespective of
weather, that is, during rniny, hot, wet periods. The green must hold
a pitched ball without the necessity of overwatcring. Because many
greens hove heavy soil, golfers say they are not watered enough. All
they know is that o wet green holds their shot., Wetering is not the
propor solution to the problem. The physical condition of the soil
should be such that it is not necessary to over-wnter a green for it
to hold the balls Those of you who experiment with bent gress will
not succeed if you over=water continuously.

So0il is not just dirt, but in mass is a mixture of a solid, a
liquid and a gas. Each constituent is important from the standpoint
of grass or any other plant. The solid portion is the medium through
which the plent anchors itself to the ground, the liquid is water am
the gas is air. Both are vital to the well=being of the living plant.
A good soil should be about one~half solids and ebout 50 percent of
pore space or voids between the prticles, About half of the pore
space or voids between the particles. About half of the pore space
(25% by volume) should consist of water, and when there is much more
than that amount the soil becomes water logged easily., Then plent
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roots are deprived of the eair which they must have, They breathe and
require air just as you and I must have oxygen. The root symtem is
going to be near the surface unless the soil is pormeated with air.

When talking about the proportions of soil, sand and organic
matter for greens it is best to speak in terms of volume roather than
weight becouse that is the way you mix soil for greens., You may take
two shovels of soil, two shovels of sand, ond onc of humus material
or some other similar ratio. It is best to refer to orgonic matter
content by volume 2lso. The surface soil in a golf gréen should have
more organic matter than an ordimry soil contains, In the neighbor=
hood of 20 to 30 percent by volume is about the correct amount. The
type of organic matter is also important. A fibrous material is
better than o plastic colloidal one because it will tend to keep the
s0il more open ond will produce the resilience tlnt is necessary to
hold a pitched balle.

In Texas and Oklahomo a great deal of manure, commonly called
dairy loam, is used in making soil for greens. Personally, I think a
change to a rced or sedge peat of fibrous character would be o pre=
ferable source of organic matter, Dairy loam nnd manure is highly
decomposable. It rots rapidly in the soil due to the activity of
soil micro-organisms. After they finish using it as a source of
energy food the residue left in the soil is negligible, Tt is still
true even though you start with considerable quantities of manure.
There is another objesction to doiry loams or manures. Their actual
percentage content of plent food is low, about one-half a percent of
nitrogen, one-quartoer percent phosphoric acid and one~half percent
potash. So we usually talk of its being & 1/2-1/4-1/2 in analysis.
Yet the amount of plant food applied is considerable bectuse of the
large volume used. The dairy loam may be all right for Bemuda grass
but it is bad for bent greens. They should be fertilized when plant
food is necded mmd top dress ing should be applied for the sole pur=
pose of providing soil of the right physical condition. Dairy loam
top dressing will build up & high conmtent of nitrogen which mnkes the
grass too soft nnd causes trouble during hot humid weatler. After
all that is the time in Texas when troubles are apt to occur espiec=
ially during June, July, August, and September. Hot weather may
start in May and last into October, but troubles may occur during the
hot period of the year, particularly when there are heavy down-pouring
rains,

When it comes to the sand used in the mixture, it should be sharp
and granular. Timely Turf Topics (Oct-Nov,.'46) gives the specifica=-
tions for a good sand. The specification is one ony dealer in sand
will undorstand because it was gotten up by the Testing Laboratories
of the Sand and Gravel Association as specificetions for a cmerete
sande The sand used s hould not be uniformly fine, actuwally a very
fine sand isn't much different from silt. It will pack and will cause
trouble, and when used in a mixture with silt or clay the final product
may resemble concrete instead of a good soil for the growth of gress.
The top soil on the greon should contain plenty of send, and most of
the particles should be rather large. Some of these profiles illustrate
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what is meant, These two sections were taken from a putting green on
a golf course in St., Louis, with bent grcens. The soil profile shows
something about the kind of greenkeeper a man is, Al Linkogel in=-
herited the golf course soon after it was builts Construction was on
a contract price basis., The grnss was planted on yellow clay at the
bottom of the profiles, On a farm it is possible to dig up the s 0il
end work other material into it. Once a green is covered with grass
it is impossible to put sand, humus, or anything else into it without
producing layers. The soil column should be uniform throughout the
depth in which the root system exists. In the time that Linkogel has
been on the course he has built a four inch layor of good soil over
the yellow clny base. It represents a period of 10 to 12 years. One
of the greens was so bad that grass was lost every sumer, The green
was rebuilt and during reconstruction 90 tons of coarse sand was
applied on 50C0 square feet and mixed with the soil, The two profiles
will be passed around to illustrate our idea about sand, end a good
soil mixture for bent grass,

Nobody can tell you just what proportions should be used in
making a soil, We like to express it this way, the mixture should
have enough sand and enough organic matter so when the mixture is
puddled with an excess of water and allowed to dry it will crumble
quite easily with slight pressure between the fingers. With a nix-
ture of that kind you are not going to have trouble caused by faulty
soil textures Root systems will be deep because such o soil contains
the optimum amount of air, which is so importants From the soil
standpoint a2 sand is any soil containing 85 per cent of sand particles.
The other extreme, or clay soil, is any soil containing 30 percent, or
more of clay particles. In other words by changing the clay content
only 15 percent a soil is thrown from one extreme to the other. Fram
a practical standpoint what does that means Only that it takes an
awful lot of sand to change the texture of n clay soil, but very little
clay is nceded to modify o sandy soil. This fact should be realized
whenever top dressing is being made,

The top soil on the green should be uniform to a depth of 6 or 8
inches, or more if possible., There should be no pronounoced layer of
sand, peat or clay near the surface. This profile came from a green
in Indianapolis. The present greenkéeper has no end of trouble every
wet summer. The grass becomes thin and the surface covered with green
scums The farmer greenkeeper on that golf course believed in pure
peat and prized its high water holding capacity and its ability to
make the surface resilient. Both are desirable features but become
objectionable vhen the top dressing is all peat. When the present
greenkeeper lost the groass s ame of his superiors anmd many club mem-
bers thought that he d idn't know how to grow and keep grass on greens,
The reason for trouble was the fact that the peat with its enormously
high water holding capacity trapned the water and prevented it from
going down, After the surface soil became wnter-logged the trouble
started, Serious loss of grass has been overcome by using hollow
tine forkss You will see how the roots have started to travel down in
the holes,
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This profile was tnken from n putting green in Detroit. I am not
going to tell you the name of the club. The greenkeeper has had no
end of trouble during the last three or four years, and for good reasons
£ Britishor was in charge of maintenance at one time. Bocause he came
from Scotland he said pure sand is the only thing to use on putting
greens, So the greens were sanded. You can see the layers of sand
which developed as 2 result of top dressing with it, Troubles don't
start from sand layers until they become imbedded in the soil to a
depth of one~half to several inches deep. During the hot weather root
systems refuse to go below the sand layer and then grass wilts on hot
windy days because the roots are too near tho surface, High winds
take the weter out of the plant and soil faster than it can be absorbed
by the meager root system. Somebody said grass should never be cut
close, so the greens at this course were cut at 3/8 of m inche. When
the profile is passed note the thick heavy mass of stems and leaves at
the top. A denmse thick surface mat is not god from the standpoint of
play, and is bad from the standpoint of maintenance. In the old country,
Sootland for instance, they can't afford to buy shingles so grass is
used on the roof of homen tn keep wmter out, When a2 mat of that kind
is allowed to develop on the surface of & green it amounts to shingling
the green. The turf on a good green is tight to the surfece, and the
soil is uniform throughout.

This is n profile from a putting green at the Milwaukee Country
Ciubs This club has greens which are as fine as any in this country.
Dr. Grau will support that statement because he has seen and played on
them, The profile tells something about the last three greenkeepers
on that golf course. The soil at the bottom was put there by Charles
Gardners He was o great advocate of sand and his top dressing mixture
tended to be rather high in sand, although there wes enough fine
material (silt and clay) so he never had any real trouble in maintaine
ing the turf, After he left Fred Haselow took over. He thought a soil
of black color must be good and so he used rather large amounts of peat
in the mixturee I would say peat content exceeded the 30 percent max-
imum mentioned before. The middle section of the profile represents
his regime as greenkeeper. The present greenkeeper, Ted Booterbaugh,
has been there n fow yoars. Soon after toking charge he noticed that
the greens were too springy as n result of the large proportion of
orgnnic matter in the top dressing., This was substantinted by a few
complaints from the players about sponginess. He cut down on the a-
mount of organic matter, and is now using a good soil on the greens,

There arc other prof iles but only one from Texas. That was taken
in August 1946 at Amarillo., Last summer we did not know how to ship
profiles. Sincc then we have learned how to pack them so they can be
shipped to Milwaukee. The next time I visit Texas a more extemsive
series of profiles will be collected from the greens throughout the
state.

Soil texture is less important with the bermuda and rye grass
greens than with bent greens. As Dr., Jones said, Bermuda .grass will
grow anywhere, That stntement is true but misleading. No other grnss
responds to good treatment faster or better than Bermuda. You can
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accomplish more with Bermuda in six weeks than can be done on fairways
in the North in two or three years with Kentucky Blue Grass, Although
soil texture is not as important from the standpoint of growing Bermude,
it is just as important from the standpoint of the player. Generally
speaking the golfer wants a firm but resilient surfaces Unless the

soil contains enough organic matter, and is of the right texture,
Bermuda greens will not hold o pitched ball sny better than a bent
greens This fact should be borne in mind and emphasized even though
the turf is Bermuda grass.

Dreinage is extremely important and is often the difference between
success and failure with greens, The quickest way to get surplus water
away from any place is by surface runoff. It means that greens should
have perfect surface draimmge, They should not slope in one direction
onlye. Too many of them slope from back to front. That is done so any
ball poked at the green will stop. After a heavy down=pouring rain the
front of the green stays wet long after the back part is dry. It stays
wet due to surface run-off from the back., Most players epproach from
the front and step on that part first, That part should dry out first
rather thuin the back, In shaping o green the slope should be in two or
three direstions, partly to the front, and part to one side or the
other, This is perfectly feasible nnd will not interfere with the play
of the course. There should be no high mounds or depressions on any
green, The old chocolate drops of the past are a nuisence in hot
weather, It is impossible to keep moisture in them, Turf dries out
on the knobs end the adjoining depressions get too much run~-off water
while getting water into the high spots., Long sweeping end gentle
curves are preferable to abrupt slopes and bunks. Stecp slopes must
be mowed; they must be treated with fungicide, watered and fertilized.
Yet there is no cupping space on them so they are waste land on a put-
ting green.

I visited a caurse in Atlantic City right after the new green~
keeper coms up from Florida, I knew him when he was in Floride and
thought he had some of the best Bermuda putting grecns in the South
because he fertilized heavily with nitrogen and I thought he might do
the same thinpg in Atlantic City, where the going is tough with bent in
the summer. When we walked out to tle first hole on the old course I
saw a monstrosity and told Mr. Anderson, who wns Mr. Geist's repre=-
sentative that the green should be rebuilt. It wns sloped like a bath
tub with two high ohocolate drops in the centers The design made it
impossible to keep bent grass, The turf was mostly poa amua, It
came because the bent died, As 2 result turf ws good in spring and
fall when the wenther was cool, and lousy in summer when the poa annua
disappeared. Mr. Anderson was deaf to my pleading because the green
was o pet and prized possession of Mr. Geist, his employer.

Tile drainage is required vhen the subsoil is heavy textured.
The herring bonc system should be useds Lines should be close to-
gether, not over 10 to 20 feet napart and trenches should be back-
filled with pea gravel to within 6 to 8 inches of the top.
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Dr. Jones said nothing about soil reaction, . It is important,
The ocid soils of Texns are mostly in the South oand Eastem ports,
rather than in the Westorn portion of the state. Is that not true,
Dr. Jones? Although Bermude grows over & wide renction ronge it re-
sponds to lime. Sour soil to the avernge layman is indiecated by the
prescnce of moss, or by a damp loeation. Moss is just as much an
indication of an impoverished soil as it is an indicator of acidity.
A wet spot means drainage is needed. The soil mhy or may not be acid.
The so=called pH scale, or potential of hydrogen is used to express
reaction. The scale runs from zoro to fourteen ond the midway point,
or figure 7, is neutrality., Figures below 7 are incrensing acidity.
The scale differe by multiples of ten, so pH 6 is 10 times, pH 5 is 100
times and pH 4 is 1000 times more acid than ncutral., When a soil gets
down to pH 4 or § it is strongly acid and lime is badly neceded. The
first time I ever saw benefits from lime on Bermuda was at Houston on
the football field at Rice Institute. It had been rather dry, ond the
only green looking grass on the Bermude ficld was along the white
chalk yn rdage lines. We colle cted soil samples rnd found that the
native soil was distinetly acid, This example shows that Bermuda is
affected by soil reaction, and that it responds to lime on acid soil
even though it will grow on quite acid soil, One effect of lime on
Bermuda ond other grasses is to help it stay greoen longer during
drought. The implication is not intended that well limed turf will
stay green without ony wnter because that is not true. The effects of
drought will show first on an acid soil.

Just o word in closing about fertility. It is what most of you
expected me to discuss first. When soil samples are sont for testing,
the first thing thant the letter says is what fertilizer must be used
to grow grass. Some of the samples are not analyzod beeause they are
unsuited from the physical standpoint. The first thing that must be
done is to modify soil structure and mke it sctisfactory from that
stondpoint, Until that is done there is no usc wasting time determin-
ing plant food deficiencies.

The fertilization of fairways will be discussed first. The
principles used there apply to parks, cemeterics emd to some extent
on airfields. No weed control chemical is the sole answer to good
turf. Dr. Grau will agrece to thet because he pioncered in that field
and developed the methods for using sodium chlorate, arsenic cecid and
sodium argsonite. Turf becomes weedy because there isn't enough gross.
The statemont is so obvious that it seems rather senseless. Nothing
is gained by killing crab grass, dandelion, or any other weeds if
something is not done to increase turf density. A good Bermudn fair-
wey of dense turf will tend to resist inveasion by weeds. But if the
weeds are killed and nothing else is done there will be anotker crop
of weeds just as big or bigger the next year. Chemical herbicides
enable us to do some things quicker than before nnd have 8 vary defi-
nite place in the turf picture., Increasing turf density is the
problem. The first thing is to find out if draimage is needed and
install tile lines or improve surface run-offs Then check soil re-
action to determine whether lime is needed. When the soil is ncid it
should be limed. After that fertility is the main problem provided
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there is some grass which is suited to the locality. In most places
down here it is Bermuda. Zoysia end St. Augustine have a very definite
place in shaded areas. Zoysia will do well even in the central part of
the state, but is slow to become established as turf. Bermuda is a
grass that responds to fertilization faster than any grass used in the
North, It does not have a high requirement for phosphorus. 1nd potash,
and grows well on Soils in which the level of aveilable phosphorus is
much lower than is required by Kentucky blue grass. Bermuda resembles
the bents and fescue in respect to phosphate requirements. When the
soil is extremely low in phosphorus superphosphate should be used.
Otherwise a fertilizer containing from one~half to one-third as much
phosphoric acid as nitrogen will suffices When o mixed fertilizer is
used something like 10-6-4 or similar analysis should be applied, If
the soil is wvery low in phosphorus, & heavy dose of superphosphate at
400 to 500 pounds or more per acre can be applied once end it will
carry the turf for a period of two, three, or four years, provided in-
terim feeding provides enough nitrogen, Potash is seldom needed,
particularly on thc heavier soils because most of them have a generous
supply, and the olippings are not removed from fairways. The phos=-
phorus and potash in them is returned to the soil as the clippings
undergo decay, so nitrogen is the mnin necessity. Potash may be needed
on some of the very poor sands,

The rate for using nitrogen is a mattcr of applying 75 to 125
pounds of actual nitrogen per acre per year. In Southern Florida where
Bermuda is green all year the feeding must be heavier than it would be
in an area likoc Drllas where the grass is dormant during the winter. It
is not uncommon for courses in Southern Floride to apply from 800 to
1000 pounds of fertilizer per acre three times a year, Fairways re=-
ceive from 40 to 50 pounds of actual nitrogen each time., These rates
my seem high and excessive but they are not.

Tomorrow fertilizer practices for greens will be discusscd along
with the topic of top-dressing and soil mixtures. A few remarks about
the feeding of bent grass greens may be in order nowe Clippings are
being removed from greens so & crop is being taken off constantly.
The greenkeecper is a farmor in that respect. Growth is maintained at
a higan level by constantly augmenting the reinfall with artifically
applied waters Since growth is greater the level of fertility should
be higher than on the fairwnys., Generally speaking enough phosphorus
end potash can be applied in & couple of applications, one in the
spring and one in the fall, to provide the requirement of these ele=-
ments for the seasons growth. In the North from 5 to 10 pounds per
1000 square feet of superphosate, or its equivalent, is applied each
times About 10 pounds of potash, 60 percent grade muriate, is used
per 1000 square feet twice a year,

Then the problem becomes one of nitrogen fooding. That and water-
ing are the things to watch. When you learn how to use them you are
on the road towards success with bent greens. One time at Sen Antonio
an area had been s eeded to scaside bent. The greenkeeper remarked
that bent won't grow down herc. The grass looked like fertilizer had
been scattered unevenly over it. A 100 pounds of sulfate of ammonia
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had been useds There was not more than o thousand s@Mare feet in the
area so 10 pounds would have been too much., It wns not strange that the
bent went outs The growing of bent in Texas is not as simple in East
and Central Texas as it is in West Texas. It will be difficult always,
Success will hinge upon the proper soil texture, good drainage amd the
intelligent use of water nand judicious fertilizantion with nitrogen.
Nitrogen can be used more generously during the spring and foll, when
temporntures are moderate and gress is growing good, than in the middle
of the summer when the days are hot, and grass growth has been retarded
by the high temperatures. About all mnybody con expect to do when the
temperature range is around 100 to 105? F., cspecially in regions where
the nights stay hot, is to hold the bent. Just try to keep it, but
don't atterpt to force growth. Temperatures are toc hot for it to grow.
Overdoing nitrogen makes the grass too soft and lush and then it will
senld and be preyed on by large brown patoiz and other troubles associ-
ated with hot weathers That doesn't mean that nitrogen should not be
used in the summer, There are times when it is needed but the rates of
application should be light at that season of the year, probably not
more than 1/2 pound of actual nitrogen per 1000 square feet at any time.
It is always possible to put on & little more fertilizer but once there
is too much nobody but God can take it off, and he won't do that for
youe

It is now 3:20 so I nmgoing to stope Some in the audience may
like to ask Dr. Jonus, or ask mec some questionse Let them fire awny,

QUESTIONS AND ANSWERS
Qs Will the soil profiles be available for observation and study?

A, I have more soil profiles here and will have them on display so
enyone who is interested ocon come up end look at them.

There is one thing that I did neglect and maybe I should have
mentioned; I alwnys talk about treec roots in greens. Herc is a
profile showing tree roots in the soil. If there are tree roots in
the green they will rob the soil of moisture and of plant food, and
when the soil once becomes bone dry, water applied on the s urface will
water log the green because the woter is not absarbed by the soil.
Instead of moving down 6 to 8 inches or 10 to 14 inches as it should,
water stays on the surface and makes the green sopping wet,

Qe I have the chemicnl analysis of Dallas water and would like to know
if it can be used on bent greens.

A, Quality of the water used on bent greens is a very pertinent
question to raises I have & number of analyses of Dallas water in my
portfolio, Some of the well waters at Dallas contain up to 1600 parts
per million of dissolved salts mostly in the form of sodium chloride,
sodium sulfate and apparently sodium carbonate, The chemist who made
the analysis suggested to one of the golf courses that alkalinity
could be carrected by the addition of acid. Trouble caused by the use
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of this water will not be caused by alkalinity, It would be due to the
presence of too many soluble salts, If the soil reaches o point where
the salt concentration becomes detrimentnl it is an alkali soil. Now

I have not seen anything in Dallas which leads me to believe that water
has been responsible for the loss of grass. Soluble salts have not
helped but they have not made it impossible to grow grass. Somebody
said the water must be too alkaline because they used it on a rye green
and the rye grass died. That is dangerous rensoning, When I studied
geology the teacher wns an exceptional moan, He described o geological
formation and asked a student to give the sequence of events which
occurrede The student gove him the answer and was told, "Your ressoning
is just about as rensonable as to walk down State Street (which was the
Main Street of Wiscons in Univers ity) and conclude thot a chicken walking
across the street wvas a human being beceuse it had two legs." The
distinguishing characteristic between a chicken ond a human being is
not the two legs but something elses This has been a very bad season
for rye gross and there was a lot of trouble obtaining stands of it.

I think most of the trouble was due to dampingeoff. The soil should

be sufficiently porous so the salts can be washed out through the tile
drains. Then therc will not be a build-up of salts in the soil.

Dr. Jones=-=We had some examples of salt in water from Woaco. It was
highly charged with calcium carbonate and bicarbomate. As you say
that situation can be handled very easily, but where there is a high
charging of sodium carbonate running up to 1800 parts then the condie
tion is similar to the one in Brynn before we got out new water system.
You really have a problem with that much sodium carbonate,

Q. How can soluble salts be removed from the soil?

A, When the soil is open the salts can be flushed out by thorough
lenchings We received o soil from a greenhouse at one time. The crop
wo.s poor so we determined phosphorus and potashe. They were sky high,
so we doubted that trouble was due to too little plant food. We
decided he probably used too much and had made an alknli soil artifie-
cially. Then we determined the soluble salt concentration and found
them cut of all resson. So we went to the greenhouse and stayed while
he watereds When you say to leach.the soil, most people simply over=
waters We have learnmed thet by experiences. It is necessary to pour
vater on the bench until it runs out below. He did that and in six
weeks the crop was growing in 2 normml minner,
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TURF GRASSES FOR THE S OUTHWEST

R, C. Potts and G, C. Warner
Agronomists
A, & M, College of Texns

There are over 500 different native grasses growing in Texas.
During the past ten years the Texas Agricultuml Experiment Station has
tested over 300 introduced species from all parts of the world having
similar climatic conditions to those found in Texas. Thus over 800
different species of grass plants have been considered in determining
those which are suitable for turf purposes.

The number of grasses that moke good turf is limited. Most of the
native grosses are bunchgrasses, and do not respond favorably to close
mowinge The turf grnsses of most vnlue arec those which, in their na=
tive conditions, are more or less short and which are not injured by
close grazing or mowing.

The current pasture plant improvement program at the A, & M.
College of Texns was started 10 yenrs agos It was the third effort
mrde by the Experiment Station to establish a grass and pasture progrom.
The first grass and pasture work was in the years 1898 to 1903. The
second period of activity in reletion to grasses was in the years 1913
to 1916. During this period the Angleton substoation in the Gulf coast
prairie, and the Chillicothe substation in northern Texas, received
and tested all the introduced grosses which were available to the USDA,
Burenu of Forage Crop Investigntions, In 1936 o comprehensive progrom
wns initiated for the development of range and pasture research. This
program has been in operantion for 10 years, and recognizes the wide
public interest in it. The public has taken with enthusiasm those nc=-
tivities pertaining to improvement of pasture plants, soil comservation,
revegetation and proper 1land uses, and turf work which you have so
forcefully endorsed by your presence and cooperation in this first turf
conference.

The nature and requirements of the program started 10 ycars ago
was to develop improved range and pasture plants. It is our desire to
improve the quality of pasture forage as indicated by incrensed min-
erals, protein, and longer green growing seasons. The quantity, or
yield of forage is another characteristic we are improving. Yield is
influenced by the type and nature of the plant, soil fertility, and
available moisture, among other things., In the western part of Texns,
moisture is usunlly & limiting factor in producing high formge yields.
During so called "wet years", most plants grown in West Texas respond
by producing "bumper" crops. During the years of average rainfall, the
plants grow, make seed, and sometimes spread vegetotively, bscouse they
are very effioient in the use of water, Therefore any progrom to in=-
crease the productivity of nntive western grass plants must be built
around increasing the water economy of those plants, Considercble
progress has been made in improving the drought and cold resistance of
a number of plants,
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The improvements made in formge production has often becen of such
a maturc as to mmke plants less desirnble for turf. Generally long le-
aves and height of plants arec associated with high yield. Thus selec-
tion for high yicld has been in the direction awny from desirable turf
types. An example is the high forage producing Constal Bermude grass
developed at the Tifton, Georgie station. Coastal Bermuda grass grows
two to four times as tall and is only one-fourth to one-third as dense
as the Bermude grass commonly found growing in Texas. Coastal Bermuda
grass very often grows knee-~high, and is cut for hay, There is no way
of estimating how many different selections werec disoarded in developing
this tall, high yielding, low density strain. It is certainly true in
our work here that we have been obliged to eliminate many types of
grasses that probably would have been very desirable for turf. Our pro=-
gram did not include the saving or selecting of turf types.

Wo desire to operate a well-rounded progroms In many instances we
have put in extra time or borrowed time from the pasture work in order
to have a small bit of turf. However, under such circumstances the
limit as to how far we could go was soon reacheds If & program of de-
velopment of turf grasses or turf typos could be included as n prt of
our present work, it could benefit from the current pasture improvement
program. An example can be citeds Four years ago Dr, Brittingham
started o forage yield test on eleven different introduced grasses, in-
cluding common Bermuda grass. The Bermuda grass was to be procured as
pieces of plants from that found growing locally, During the process of
cleaning up n garden plot at his home, he saved the Bermuda grass which
wos removed from the garden plot. This Bermuda grass was planted in
the test along with live plant material of the ten other grasses. The
plots received two fertilizer treatments, one baing at the rate of 40
pounds of nitrogen per acre, the other being 40 pounds of nitrogen and
40 pounds of phosphoric acid per acre. The plots were cut six times
the first year. The yield of the Bermuda grass on all six clippings was
only one-fourth of a ton peracre. Three years later an additional
applicntion of nitrogen was made, but there was absolutely no response
on the Bermuda grass. #any people have looked at these Bermuda gross
plots during the pnst four years. Most all of those people are in
agreement that by accident, a dwarf or short growing selection of Ber=-
muda. grass was made., This sclection is as dense a8 one could possibly
woent, but so far we have not been able to do anything to it to make it
grow big. This particular selection of Bermude grass may well be called
o dosircble turf type. It has been maintained for four yenrs, but has
no value as & pasture or forage producing type. If a coordinated turf
program were in effect, good advantage could be toaken of having found
this desirable turf type in the course of the pasture grass improvement
program,

There nre three native turf grasses adapted to the drier parts of
the state, buffalo grass, curly mesquite grass, and blue gramn grass.

Buffalo grmss is probably the most widely adapted native turf
grasse It grows throughout the great plains from Conada to Mexico and
is a valuable turf gross in all this range of adaptability. Buffelo
grass initiated our present pasture gress improvement progrem, and we
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know much of its walue for turf. Our original grass nursery had several
thousand individual buffalo grass plants from all of the great plains
states., Under the conditions in Brazos county it was -wery evident that
those plants originoting to the north did not grow as fast nor yield as
much forige ns thos e from more southerly locations. They grew rather
slowly, but made o dense, s hort=-leafed turf., Their yield of forage and
of seed was low, and as 2o consequence were not desirable pasture types.
For turf purposes however, they were superior to selections procured
locally amd to the south of this aren, While we did not save thms e turf
type s elections, such types could be re~constructed agnin by planting
seed harvested from areas to the north of the location desired to
establish a buffnlo grass turf. Such responses to changing environment
as was exhibited by the plants just mentioned offers one method of
approach to a low maintenance requirement turf,.

Buffalo grass under conditions in Texas is found primarily in areas
having a heavy type of soil, It prefers a clay soil or one having a
considerable amount of clay in it. However, it is adaptable enough
that it will grow in sand, as was shown in the pictures presented last
night by Dr. Noer. Buffalo grass was grown in our nursery on o poor
fine sandy loam for about six years. It was, however, a never=-cnding
battle to keep the Bermudo grass from taking the Buffalo grass.

The native grass plants of dryland areas have been able to survive
down through the years because of their relatively low water require=-
ments, and their efficient use of the water they did get. We camot
do much in a relatively short period toward changing the water economy
of the mative dry-land grasses, Selections in the direction of in-
creased density are usunally those which have more leaves and leaf
growth. If, howeover, the limiting factor, water, is not available to
support the extra vegetation of the dense growing plants, they will
not exhibit the density expccted of them.

Buffalo grass is a sod farming gress of very high quality. It will
withstand very heavy usage, as indicated in many places by heavy live=-
stock grazing. Somec people acquainted with Buffalo grass will plainly
say that it cannot be grozed too closely. However, it can be grozed
too closely, and it can be damaged by too heavy traffic upon it. This
is true, omong other reasons, because buffalo grass spreads vegetatively
only by runners. There are no underground stems, or rhizomes, to pro=-
vide new leaf blades when the top vegetation has been worn off.

Buffalo grass is different from most grass plants in its flowering
habits. The pollen bearing and the seed bearing flowers ore usually on
different plants, The male plant prodices pollen on stalks that are
from 6 to 8 inches or more in height. The fomile plant produces seeds
on short stalks, often not over one inch talle A buffalo grass lawn
having mixed male and femal e plants will make o somewhat spotted
appearance during the blooming season, however, the pollen stalks are
easily removed by mowing. This is not very objcctionable, for some
pollen bearing plants are needed to assist in seed production. Seed
fall to the ground, gemminaote, mke new plants and thus help maintain
the density of the turf.




21

Blue gromo grmss is the second grass that will be discussed. Blue
grama is notive to the great plains region, and is widespread in its
occurrence throughout the region. In Texas it is found most commonly in
the high plains region, and to some extent in the rolling plains, There
are a number of other grama grasses native to this area, and under cer=-
tain conditions several of them will make 2 fairly desirable turfe. Blue
gromn , however, is the most widespread of the gramas, and is quite ver-
satiles It will grow on clny soil, sardy soil, and all gradations be=
tween these two textures. Blue gramn is naturally a bunch grass, growing
under some conditions up to 12 inches high or more, However, where it
is seeded rather thickly, it does not get too tnll, and under such o
condition forms a rather desirable turf., Blue grama grows well in a
mixture with buffalo grass ,and in many parts of northwest Texns the two
are usually found growing together.

Another turf gress native to the western and dryer parts of the
state is curly mesquite grass. Curly mesquite gross is adapted primari-
ly to sandy lands Curly mesquite is a sod forming grass and spreads
primarily from rumners. The leaves usually arc 2 to 4 inches long, and
the sced stalks usunlly 4 to 6 inches high. It docs not grow very tall
or very fast, and does not need mowing too oftens There is no seed of
this grass available commercially. Where it is desired to plant a dry-
land arca to gress, usually buffalo grass or, in certain places, blue
grama grass is planted.

An introduced plant of considernble promise is yellow beard grass.
Of the over 300 introductions which we have tosted, yellow beard grass
is one of the most versatiles It is nmative to areas bordering the
Mediterranean sea, India, and perhaps China, We have introductions from
Afagamosten, Turkey, Indin and China., While yellow beard grass is a
bunch gross, and has stems up to 18 inches tall or more, the stems are
very fine and do not seem to be a detriment in moking a turf of this
gross.

Yellow beard grass has been successfully grovm everywhere we have
planted it.s It germinates quickly, and grows rapidly. It produces an
abundance of good seed which shatter easily, are transported readily by
wind, and germinate with the first good rin. In areas of fairly
abundant moisture, such as we have in the local area, yellow beard grass
seed planted in the spring have produced mature plants wi th seed which
have shattered, germinnted, and themselves madc seed in the course of
one zrowing season,

Under conditions of low fertility, yellow beard grass plants small,
with stems rarely over 12 inches talls With morc soil fertility, such
as is found in the s oils of the Brazos river valley close by, yellow
beard grass will grow twice as large.

It is a little difficult to mow isolated plants of ycllow beard
grass because the seed stalks are so willowy that they bend over in
front of the amatter blade, In a dense stand where the seed stalks do
not get so tall, it is easier to mow, and may be cut either with a
sickle or reel type mower.
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While yellow beard grass is a bunch grass, it grows well in a dense
stand, and responds favorably to mowing., Mr. Potts has just indicated
to you that he has seen ycllow beard grass under close nnd regular
clipping at San Antonio., It was mowed every week at a height of 1 inch
to 1 1/2 inches , and made & very f'ine cover.

Yellow beard grass is very drought resistant. There are two very
successful plantings at substations in the 20 to 24 inch rainfall orea
of the western part of the states We believe that yellow beard gross
has a very definite place in the drier regions of the state.

There is one other introduced grass that holds considerable promise
for the dry arens of the state,s It is presently called Caucasian beard
grosse It is closely related to yellow beard grass, and is very similar
to it in appearance. We are not too far along in the development of
Caucasian beard grmss as yet, but are well pleased with its prospectse.

Carpet grass is native to the southeastern states, the West Indies,
Central America, and the tropics, and is present in abundance throughout
that nren, Carpet grass grows naturally on soils of low fertility and
in many conditions where dminage is none too good. It is fairly re=
sponsive to fertilizer, but does not require fortilizer to grow and pro=
duce o satisfactory turf. Carpet grass is a sod forming grass, spread=
ing by runners ond seed. It has rother wide leaves which grow 6 to 8
inches or more tall., Where it is nllowed to produce seed stalks they
may grow to 2 height of 16 to 18 inches, and are rather wiry considering
their size. Carpet grass does have to be mowed to produce the most
desirable type of turf, and under favorable conditions, it will form a
dense sod.

St. Augustine grass, from the best informntion available, is also
native to about the same regions menmtioned for carpet grass, St.
Augus tine grass diffors from ocarpet grass, however, in that it requires
a considerably higher level of soil fertility and somewhat better
drminage to make its best growth, St. Augustine grass has gainéd much
of its popularity because it is very shade tolernnt, It will grow
better undcr more shade than any grass we lnve available for the south-
west.e St. Augustine grass is by mature 2 warm climnte grass, however,
it will stay greener later into the fall than will any of the other
turf grasses adapted to the same area, St., Augustine gross is some=-
times partially killed by cold weather in north and northwest Texas,
however, from the Ft. Worth-Dallas area southwird it withstands most
winters without injury. St, Augustine grass is susceptible to severnl
of the more common turf grass diseeses, however, there are control
methods for those diseases,

There are several introduced grsses which would have been dis-

cussed if the time had allowed. Centipede gross is an importation from
China which produces a very dense turf on low fertility level soils,
It grows very well on poor sandy soils having fairly good drainage. It
will grow on black land, however, we do not know its full range of adap=
tability or response on such soils. To date our knowledge of Centipede
grass emables us to recommend it only on the sandy soils generally south
of an easte-west line dravm through Waco.
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Bahia grass is mtive to the West Indies and tropical South America,
It has been grown for a number of years in the southern parts of states
bordering the Gulf of Mexico., It spreads primarily from seed and very
coarse fleshly rhizomes produce & very dense and tough sode It is
adapted primarily to the warmer parts of the southern states.

Bermuda grass is a native of the Mediterranean region and Indin.
It is widely adapted throughout the southern states, and is the most
extens ively used of all adapted turf grosses.

Manila grass (Zoysin matrella) is a native of the Phillipine Is-
lands and other island areas of the Central Pacific, Manila greass pro=
duces a very dense fine-leaved, wear-resistant turf, It grows very
slowly in comparison to the other turf grasses, but the slow growth rate
reduces thc number of mowings necessary to maintain it at a desirable
level for lawns,

Dallis grass is a native of South America, It is a bunch gross but
spreads slowly from short, fleshy rhizomes and from seeds As isolated
individuals, Dallis grass is often considercd a nuisance or a weed in
other types of turf, However, in a solid stand, Dallis grass provides
a very durable, wear-resistant sod.

QUESTIONS AND ANSWERS
Answers -~ R, C. Potts
Q. How would it be possible for the college to do some work on turf?

A, It would be necessary for us to set up & program on research in
turf grass. All of our money comes for the research for pastures
and it is specified that it must be for range and pasture. Anything
that we have donc for turf grasses has been on the side.

Q. How do you differentiate between Carpet and St. Augustine gress?
A, It is rather easy to tell the difference in the two grasses. St.
Augustine grass has a quarter twist where the leaf blade joins on to
the sheath, whereas in carpet grass the leaf will come out straight
without any twist whatsoever,

Qe Has StsAugustine grass been used on greens?

A, According to the representatives from Houston and Beaumont it has
not been used for greens,

Q. Are there seeds available for St, Augustine grass?®
A, I believe I can answer that--there are no sceds.

Therc is one or two things that I would like to point out Mr.
Chairman if I may--in just a minute. There has been a lot of in-

terest in this grass here that most of you have seen. I'll give you
some of its good and bad characteristics. This is & very dense turf
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here as you see it in this pot. This has been in the greenhouse for
about three wecks and it has started to grow agmin, The turf you see
in front of the pot has not been in the greenhouse, This grass was set
out in the field three years ago on the foot centers and given excel=
lent care, It took two years for the grass to cover and make turf es
you see it here. That is very, very slow and to me that is the big
objection to. this particular grass, If you have o long time to wait
we have no grass in the state that will make a better turf,.

Now to the people who are interested particularly in heavy turfse-
roadsides, maybe fairways, I would like to recommend this grass, This
narrow leaf Bahia grass., It has a dense sod, and I believe the tough=-
est turf of any of the grasses that is up here, If you will notice
after the meeting this morning; if you will come up here and look at
some of the rhizomes of this grass you can see they are very heavy and
very derse and it will stand a lot of traffic., To give you some idea
as to how much traffic that might have--o few years ago we started to
plow up a plot of this; we had two mules and = little 10~inch turning
plow, the mules were 17% hands high and we could only take 4 inches of
the sod at a time. That is all those mules could pull. Their belly
wos touching the ground at that., So you can sce just how tough-it is.,
You can teke an ordinary sized tractor, when the ground is wet am run
over it with the tractor and you can't see your tractor print in the
ground, So there is none other quite as tough as that particular sods

Q. How cold tolemnt is goysia matrella?

A, Zoysin is fairly cold resistant, It will stand the cold in Texns.
Bahia grnss is going to have to stay pretty wcll south of Waco,

Q. Wherc is Bahia grass adapted?

A, Bahia grass is adapted only to the humid or subhumid part of the
State where the temperatures do not go below 10-15° F,
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TURF WEEIS

He Be Parks, Curator, Museum
A, & M, College of Texas

The number of species of grasses, native, or introduced into the
State of Texas, which are especially adapted to the building of turf
covering is extremely small in comparison to the number of those species
of plants which some into competition with thems While any two plants
growing in close proximity are in competition with each other as far as
sustenance is concerned, there is a large number of small and special=
ized plants which find a home in turf and are protected by it, In con=
sidering the relationship of turf plants and turf weeds the areas upon
which the turf forming plants are used are divided into:

Small Lawns, including ell small plots of ground on which plants
are carefully protected and cared for in order to have a smooth plant
covered area as a basis for a front yards These plots, no matter how
carefully cared for, harbor many species of other plants which are con=
sidered in this paper as weeds.

The second division is large lawns, These are the grass covered
areas around public buildings especially churches, schools, hospitals,
and larger and better cared foar plots around the large estates which
surround almost every large town, In these larger lawns are found all
of the weeds of the smaller lawn and additional set which find a
growing place in the greater areas which are not so carefully worked
as thoge of the small lawns,

Acreage lawns are those enormous blocks of land on which it is
desired to lave a smooth turf covering either for looks, or for both
looks and utilization for certain maneuvers. In this class are the
lavms on golf links, army and air fields, the campuses of large
schools or institutions where many people are concentrated, and in
cemeteries, especially those thet maintain a smooth sod covered sur=-
face over many acres of land., Again this third division makes possible
space for a third set of turf weeds to maintain themselves in spite of
the continuous work of the caretakers.

The fourth and last division undoubtedly covers a greater area
when completed than all of the other sections combineds This is the
roadsides of the far reaching highways of the State of Texas, along
which exist areas which will be easy to turn into permnent and easily
maintained lawns, much of which is already completed. Many acres, by
continuous work will be added to that already in existence, but over
many miles of these roadsides the turf must be developed from soil im=
ported, or by the use of something besides the present known ground
covers, This huge area contains in great quantity not only weeds
which must be combatted in the lawns of the foregoing sections, but
has many additional plants that have maintained themselves against the
most strenuous assailants of nature until the controlling and subduing
of these areas into well eared for roadside lawns is next to an impos-
sibility.
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A turf weed con be defined as a plant where it is not desired.
While this is somewhat different from the common definition of & weed,
it is necessary that this definition be uscd, as many times the com-
ponent of the turf designated as the weed is itself a well~known turf
plant, but does not happen to be the kind of turf plant desired by the
owner. "Turf" as used in this paper is a homogeneous covering of
grass=like plants whioh is maintained as a beautiful and useful sur=-
face for a certain piece of land, and turf weeds are those plants,
cither grass-like or otherwise, that may mar the surfacg of this ground
covering.

To enumerate these weeds, it is thought best to divide them into
the following classifications:

1. Small Lawng=-generally on homesites.

2 large Lawns--those which are found on the grounds of large
institutions and in small parks found in cities.

3¢ Acreage Lawns=-or those found in large cemeteries, golf
links , college ocampuses, and nir fields.

4, Roodside Lawns=~those which should be meintained along
roodsides, and especially where roadside parks have been
set apart for the use of travellers,

The weeds of all of the turf surface of these lawns will be in-
habited by approximately the same weed flomme To obviate repetition,
the maming of those plants which are definitely undesirable, and
therefore weeds, will be given., We will begin with those principally
canbatted on small lowns found in cities. To show the magnitude of
the area which was studied in the preparation of this list, it is to
be said that the city of San Antonio was used for this purpose. As
nearly as can be estimated there were about 25 squere miles of lawn
observed.

Of the larger lawns studied, Randolph Field, vwhich is approxi=-
metely 12 by 16 miles, and Brooks Field, sanewhat smaller in dimen-
sions, were studied at least once during the three year of observation
and during the same three years clmost every cemetery in Bexar County
wos visited.

The weed comment on roadsides comes from many thousands of miles
of travel by automobile made for the purpose of collecting plants and
plant notes,

Beginning with the weeds of small lawns, as one would suspect, the
most troublesome are small plants which were in the soil long before
it became the front yard of & city residence, Having lived through tre
formative period of city growth, only hardy perennials are left., Among
those most evident are bulb plants. The common White Rain Lily,
Cooperia Drummondii, which blooms after rains in the Spring-,' and the
Thitc Rain Lily, Cooperin pedunculata which blooms under the seme ine-
fluence in the Fall of the yar, accompanied by Hybranthus texana, the
beautiful Copper Texais Lily, are about tho worst weeds of the Spring
and Fall periods throughout much of the States The bulbs of these
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three species are located about six inches below the surface of the soil
and under the influence of a one inch rainfall, they will come into
bloom within 36 hours. While they are in bloom they are of considerable
ornamental value, but they go out of bloom within & few hours and then
give the lawn a very ragged appecrance, If the lawn is clipped, the
next morning it is found that the stems of these plants protrude from
two to three inches above the surftce of the cut grass. Another cut-
ting will bring another growth of stems. This generally ends the
trouble from the first bloom, but the plant will bloom every time the
right amount of rainfall occurse During many seasons these three
species become a protracted nuisance for o period of nearly two months
and due to the fact that their bulbs are deep underground, it does no
good to mow the plants, The only remedy is to remake the kwn and
screen out the bulbs when the soil is being transferred. These lilies
are mentioned as they are perhaps the most universal of lawn weeds in
most of Texas.

The other set of plants given in detail are mtive asters ar plnts
of closc kin, About the middle of summer small white Aster=-like flowers
with an oconsionel yellow one, commence to appear in the lowns. These
flowers are so near the same height of the lown greass that it is im=-
possible for the lawn mower to clip them, and as the season advances
the number of s uch flowers increases immenselys The only wey that these
plants can be combatted is by fingering in the grass and finding the
tap root of the planta nd then by carefully pulling the root and un=-
tangling it, one is able to extract fromamong the grass roots & number
of long brenches of the Aster or Applopappus. These plants, if they
grew enywhere else but in a periodically mown lawn, would grow to the
height of three or four feect and produce only a few flowers at the ends
of long branches, but under the lnwn environment they produce their
entire crop of flowers just even with the top of the grass cover, This
is a remarkable ecdaptation which nature itself makes to satisfy the
need of perpetuation of a speciess The only way to combat such plants
is by watching the lown and at the time the first Aster or Aplopappus
flowers appear, find the tap root of the plants and pull the root from
the grounds This will end the trouble for a years Another class of
weeds which is found in small lawns is grass which is not of the same
variety as the majority of the lawn. One of the worst intruders in
lawns where Bermude Grass, St. Augustine Grass, or Bluegrass form the
des ired oovering, is Dallas Grass, a plant which, when it is used
entirely for a lewn forms a beautiful surface but when one or two
plants of it occur among the plants of the desired variety, it becomes
a most unsightly weed, The only way to do away with undesirable lawn
grasses is to carefully uproot thems To comment on all of the species
would require en immense amount of time, so the list of those commonly
oceurring in small lawns is apperded.

Small Levwns

Having discussed the small lawns and the characters of the weeds
found, it is evident that with each of the following named sections,
all sections will contein approximately the same kind snd number of
weeds per square area, but as the weeds more important to em area are
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mentioned they will not be re-mentioned in the following divisions. For
each division is given the Latin and common names of the most commonly
oscurring weeds, It is also apparent that it is not necessary to give
even o majority of the weeds present, as the treatment for one of these
intruders is generally the treatment necessary for all. Unless one is
very interested in some one little known or stray in the lawn under
question, he has little need for the name of the plant. In such a ocase
it is very easy to obtain the name of thoe offender by sending a specimen
to any of the departmonts of A, & M, College which are concerned with
the maintenance of vegetable ground coverings.

Weeds of Small Lawns

Pasalum ditatatum Poir., Dallas Grass
Cyperus esculentus L., Northern Nut Grass
Cyperus rotundus L., Southern Nut Grass

ooperia Drummondii Herb., Large White Rain Lily
Cooperia pedunculata Herb,, Small White Rein Lily
Hybranthus texanus (Herb.) Stued., Yellow Rain Lily
Bowlesia incamn R. & P., Rabbit Lettuce
chhondm repens Forst., California Ground Cover
Torilis nodosa Gaertn, Knotted Hedge Parsley
Lamium amplexicnule L., Henbit, Spanish Kill
Veronica perogrine L., Water Wort.
Linorin texana Scheele, Tond Flax
Nama hispidum, A. Gray, Red Sand Bells
Capsella bursa-pastoris L., Shepherd's Purse
Plontago heterophylla Nutt,, Grasslike Plantain
Plantago virginica L. Wideleaf Winterfat
Gnaphalium falecatum Lam,, Rabbit Tobacco
Conchrus paucifiorus Benth,, San Burs

Rumex pulcher L., Fiddleleaf Dock
Sonchus asper (L.) Hil,, Sharp leaf Saw Thistle
Sonchus olernsens L. Round Leaf Sow Thistle
Astor ericoides L. White Aster
Aplopappus divaricatus, False broomweed

i1lium mobilense, Regel Wild Onion

Nothoscordum bivalve (L.) Britton, Crow Poison

Weeds Found in Large Lawns

Modiola caroliniana (L.) G. Don., Red Cheescs

Malva parviflom L. Choeses

Sida spinosa L., Spiney Oak,

Lippia incisc, Small, Frog Fruit, Matoh Hend
Mollugo ver%Icilluta L., Carpet Wued

Glinus radiotus (R. & P.) Rohr., Carpet Weed
Hordium fussillum Nutt., Little Barley
Callirrhoe involucrata (Nutt.) A. Gray, Wine Cup
Goure sinunta Nutt., omall Yellow Primrose
Bromus carthartious Vahl., Rescue Grass
Chloris ocucullata Bisch., Crowfoot Grass
Sctarin geniculata (Lam.) Beauv,, Foxtail




Oxalis viloacea L., Violet Sheep Sorrel

Teranium carolinianum L., Wild Geranium
Euphorbin ©erpens H.B. Key Sparge, Flux Weed
Argemone intermedin Sweet. Wild Poppy

Lepidium virginicum L., Pepper Grass

Sagina decumbens (Elle.) T. & G. Pearlwort
Arenaria Nuttallii Pox, Chickweed

Stellaria media (L.) Cyrill, Chickwced
Gossypienthus lenguinosus (Poir.) Mog. Carpet Weed
Monolepis nuttalliana (Sch.) Greene, Poverty Weed
Vincs major L., Hardleaf Blue periwinkle
Evolvulus sericens SW, Dward Morning Glory

Namn jamaicense L. White Sand Bells

Weeds Found in Acreage Lawns

Andropogon glomeratus Walt., B.S.P., Bush Beard Grass

Andropogon divergens, Hachel, Little Blue Sten

Andropogon virginicus L., Broom Sedge

Tvn anpustifolia Nutt., Narrowleaf Marsh Elder
Cuscutta glomermta Choisy, Common Dodder
Convolvulus incanus Vahl. Gray Bind Woed

jomoea trlchocm Ell. Tie Vine

Uniola loxa (L.) BcS.Ps Bunch Oat Grass
Hymenopappus ¢ Seabiosaecus L'Her, Wild Cauliflower
Lintris puncteta Hook, Button Snakeroot

Opuntia mocrorhiza Engelm, Pnd Cactus

Euphorbia ma marginata Pursh., Snow on the Mountain
Schrankia anpusmta Te & G., Shave Vine
Mu,lllatus Alta “Desv. White Sweet Clover
Indogofera suf fruticosa Mill,, Indigo Vine
Cleomc gynandra L. Spider Flower

Cocculus carolinus (L.) DC. Coral Berry

Typha nngustifolia L. Cattail

Selaginella Riddellii Van Eseltine, Wire Moss
Pteridium aquilinum (Le) Kuhn., Upland Fern
Cladium lamamens Crantz , Saw gross

Scirpus Amerionnus Pers. Bullrush

Yucen Arkansams Trel, Bear Grass

Polygonum hydropiper L., Water Smart Wecd
riogonum Multiflorum Benth Willd., Buckwheat

Weeds Found in Roadside Lawns

Kallstroemia hirsutissima Vail, Caltrop
Trzbulus terrestris L., Puncture Plant
Croton Lindheimeri Wood, Goat Weed
Polanisin trachysperma T & Ge, Slick Weed
Froelichia Drummondii Mog., Snake Cotton
Tentouren emerionna (Sox) Nutt, Star Thistle
Cirsium horridulum Michx., Giant Thistle
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Cirsium virginionum (L.) Michx. Roadside Thistle
Biders bipinnata L., Snapnish Ncedle

Verbesina virginica L. White Crownbeard
Helianthus anmus. L. Sunflower

Lepachys columnaris (Sims.) Ts & G. Nigger Toe
Parthenium hysteropharus L. Feverfew

Baccharis neglecta Britt. Becocharis

Erigeron canadens is L, Horseweed

Heterotheca subaxilloris (Lam,) B. & R. Camphor Weed
Gutierrczia dracunculoides DC. Bloke Broom Weed
Bupatorium scriotinum Michx. Big Boneset
Xanthium sacoharatum, Wolbre Cockle Bur
Ambrosia aptera DC., Blood Weed

Iva cilliata Willd., Rough Marsh Elder

Cicuta maculata L. Wild Parsnip

Eryngium hookeri Walp. Thomy Eringium

Sorghum halepense (L.) Pers. Johnson Grass
Andropogon snccharoides SW, Silver Beard
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CONTROL OF WEEDS IN TURF

Marvin H. Ferguson
Assistant Agronomist, U.S.D.A,
Washington, D, C,

It is well to consider weed control in turf in two pheses. These
arc Weced prevention and weed erandicntion., Of those two phases weed
prevention is much the easier and more important. If o weedy turf is
renovated and the weeds eradicated, the problem of preventing a rein-
festation still exists.

The maintenance of a dense, vigorous turf is the best insurance
aegeinst weeds. Weeds camnot thrive in a turf that is dense enough to
shade secdling weeds and to compete for moisture and plant focd,
Proper height of mowing, proper irrigation, and providing plrnt food
through fertilization at the optimum time for the encouragement of
desireble turf species are all phases of management which are helpful
in mintaining weed=free turf,

There are a number of ways in which weed seeds may be introduced
into turf areas, both in the establishment of twrf and in its mainten=-
ances The use of manure or topsoil which may contain weed seced and the
use of grass seed which may contain high percentages of weed seed are
two of the chicf ways of introducing weeds into an area on which o turf
is being establisheds On established turf areas, weced seeds may be
brought in by overflow of water from an adjoining weed-infested area,
Weeds must be controlled on the adjoining area or the overflow must be
preventeds The uwse of manure or topdressing which contains weed sceds
may be another source of contamirntion.

Sterilization to kill weed seeds in manure or topdressing is often
profitable espcecinlly in the case of topdressing to be used on putting
greens. Weed sceds may be killed by composting for long periods by the
use of nitrogenous mterinls in the soil mixture or by treatment with
chloropicrine Though these methods are quite expensive, their cost is
small compared to the cost of labor involved in the hand weeding of a
putting green.

Turf arens which have become infested with weeds must be treated
according to the percentage of weeds in the plant population. If the
area is smll and if there are only scattered weeds in the turf they
may bc economioally hand picked or spot treated with one of the herbi=-
cidal chemicals. Areas in which thc weeds have more or less taken over
the turf it mmy be desirable or even necessary to elimimte all the
vegetation and start over. Much more numerous arc the arens where the
weed population is too great or the area too large for successful spot
treatment or hand picking but where weeds are not serious enough to
warrant complete renovation, It is on these areas that some of the
herbicidal chemicals may be used to 2 good advontnge.
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Most of the earlier herbicides developed depended upon a caustic
effect for their herbicidel action. These often damaged the desirable
turf species as well as the weedy plants which were to be eliminated.
Some of these herbioides produced o more or less specific cction but
usually a great deal of care has been necessary to obtain good results
and the uncertainty of success has kept these materials from being used
more widely.

Until recemtly, the arsenicals were probably the mos t effective
herbicides awvailable which could be used successfully against o large
number of the troublesome weeds. In the use of arsenicals great care
is neccssary to prevent serious damage to turf. Their poisonous nature
is another feature which has prevented popular acceptance in weed con=
trol work.

Sodium chlorate is another herbicide which is selective for some
weedse It hos not been wsed widely because of the fire hazards Finely
divided porticles of sodium chlorate on organic mtter such as dead
foliage or clothing bums with explosive violence,s When carefully used
it is a very effective herbicide.

Other materials such as kerosene, iron sulfate, ammonium thiocy=-
emte, and the various dinitro compounds have been used with varying
success but none of them have found popular acceptance for use on turf,.

The most recent herbicide to be developed is 2,4 dichlorophenoxy=-
acetic acid, commonly known as 2,4<D, 2,4=D is a growth substance which
has much greater effect upon some plants than upon others., This dif-
ferentinl in quantities required for toxicity is the principle upon
which the herbicidal action of 2,4=D depends. 2,4-D is non-poisonous
md non-injurious to most grosses when cut at lawn heightes Some of
the bents show some injury and Bermuda may be injured at putting green
heights 2,4~D is one of the most promising of all the turf weed con=
trol agents that have been developed, yet it must be remembered that
2,4-D is merely a tool in the over all mamgement progrom, and a weed=
free turf is primarily dependent upon sound mam gement practices,

2,4-D is availeble in o number of formse The pure acid is not
soluble. It s been used in spray mixtures by dissolving the mater inl
in a carrier Carbowas (o polyethylene glycol), and thon dispersing the
mixture in wmaters Soluble forms include the sodium and ammonium salts,
and the csters.

Most of the work with 2,4-D has been done by applying the m terial
s o spraye There are a groat mny areas where spray equipment is not
available and it may be desiraoble to apply the moterial ina dry fam.
Mixing with fertilizer has been satisfactory in some cases., °

The standard recommendation for mte of application is 1 3/4
pounds per acre. If rates are expressed in parts per million, then the
amount of water to be applied to 2 given area must also be stated.




33

Shrubbery or flower beds may suffer severe injury if spray of 2,4=D
is allowed to drift. Spmyers must also be thoroughly cleaned following
weeding operation since minute quantities of 2,4-D left in the spray
tank or hose may cause serious injury to plants if the sprayer is used
later for a different purposes.

To summarize =

A good stand of grass is the best insurance agninst weeds. Man=-
agemont proactices which will aid in developing a good stand of grass
are the best weed control measures. Herbicides may be used very ef=
fectively for weed control if they are used as tools in the mamgement
program. If horbicides are used as a "ocure" for weeds without con~
sideration of other factors involved in preventing reinfestation, they
are not likely to be successful.
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RODENT CONTROL

W. P, Taylor, Chief
Division of Wildlife Research
A, & M, College of Texas

I suppose those of you who are directly and intimately concerned
with maintaining fairways and greens, lawns, and turf would agree that
when you get a lot of rodent mounds on & nice cool green turf that the
experience is exasperating, I am going to discuss some of these rod-
ents.

In eastern Texas we have fairly common in some places the mole,
which is not & rodent, tut which nevertheless may cause a lot of dam=
age to turf. As you folks know the mole moves along almost like a
swimmer through water pushing up nice little ridges wherever he goes.
As a matter of fact the mole doesn't confine his activities to these
ridges. Occasionally the mole digs deeper for nesting purposes am
sometimes he gets the notion of throwing out a lot of dirt all in one
place and so you have a little miniature hill or mound from 12 to 18
inches in diameter and several inches high. The mole is fairly wide-
spread in the eastern part of Texas. If any of you here are from west
of the 100th meridian you won't have any trouble with moles, because
there just aren't any in that country. But in eastern Texas the mole
is quite abundant,

One of the important rodents is the pocket gopher., We have about
five different kinds of gopher in the state. They are found widely
over Texas. The food habits of the mole are largely beneficial since
it feeds most often on vwhite grubs, earthworms, and other insect pests
like that, which sometimes do damage to the greens or vegetation on
top of the soil. Most of the mole's food is confined to animal matter,
whereas the pocket gopher confines its attention, from the standpoint
of food and sustenance, to vegetation and is well known for its habit
of eating off the roots of the plants on which it feeds. It feeds on
a great variety of plants, so nothing is safe where you have pocket
gophers .

Like the mole the pocket gopher may throw up mounds of earth.
You can tell the pocket gopher's mound from that of the mole by its
shape and size, In East Texas you may run into both of them on the
same green or fairway or lawn, so there you may have a double pro=
blem,

I ought to say too, with reference to these burrowing animals
that have to do with turf, there are a whole lot of other animals,
some of them relatives of the mole and others of the pocket gopher,
who like to use the tunnels. Thus you have a number of kinds of small
animals, These may eat off the grass and herbs underneath the surface
of the ground and so add to our trials and tribulations if we happen
to be interested in maintaining that turf in a good usable conditi on.
I don't need to go into detail as to how these things make it diffi-
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cult to maintain a nice turf. You can't run a lawn mower over gopher
mounds or mole ridges. They make the turf unsightly, and they ought
to be gotten rid ofj it is entirely possible to get rid of both the
mole and the pocket gopher wherever you may find them.

Now in somc of the Western country, that is west of the 100th
meridian in Texas, you will find other rodents coming in and doing at
least some damage to the grassy surfaces. Little ground squirrels,
the 13 lined ground squirrel, the Mexican ground squirrel, and the
spotted ground squirrels These are not nearly so detrimental as the
others. They just burrow up to the surface where they can come out
and look around sometimes during the daytime. All you have to con=-
tend with is the small round opening of the furrow. Control is fairly
easy, whether by drowning, or poison gas, or poison grain. In case of
the species previously mentioned, that is, the mole and the pocket
gopher, one has sometimes to resort to both trapping and poisoning.

Another animal which gives us trouble in turf sometimes is the
crayfish, In real moist soils you know what these crayfish do to the
surfaces They are & nuisance and no mistake, sometimes occurring in
great numbcrs in the moister soils. Those of you who come from the
points of heavier precipitation in the state will know exactly what
I am talking about.

Still anothcr snimal that we have in Texas is the armadillo.
While the armadillo is not 2 rodent, nevertheless it is an animal that
gives us some concern sometimes because it has tho delightful habit of
running its nose around over the surface of the ground and meking
unsightly rooted up places, It moves dirt about like a little pig
and, as a matter of fact, is doing it for the same purpose the pig
would, namely trying to find some termites or some other bugs or cat=
ables in the surface layer of the soil., It is a difficult hombre to
control sometimes too. The best control I know is a caliber rifle 22
latg; in the evening. To control the crayfish put & few drops of
carbon bisulphide or kerosene in the chimneys and that will settle
that rentlem n's hash,

A proper combination of trapping and poisoning, or drowning, or
gessing will take care of all these pestss Therc is no excuse for
heving any of them in a well kept fairway, I am going to ask Mr,
Poorc, who is Extemsion Specialist with the Fish and Wildlife Service
and the Texas Extension Service, to show you some of the types of
traps he has brought over here. Some of the mole traps and some
pocket gopher traps.

Mr. Poore
Texas Extens ion Service

I believe Dr, Taylor s pretty well covered the subject, I just
want to show you some of the things we use to control the pocket gop-
her. First, I want to say a word or two about the mole. About the
only thing we have found that is very successful in controlling the
mole is trapping. We have tried poisoning with varying degrees of
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success, tried poisoning earthworms, apples, and things like that and
putting them in the moles runway and the results have not been too good.
But the mole can be trapped. I have here one type of trap., I like what
they call the harpoon type trap best, but mine has gotten away from me
end I don't happen to have one., It is just a simple trap thet you set
on the ground whenever the mole comes along and pushes the pedal up in
front between the jaws and as he runs through he gets caught.

The pocket gopher is very easily controlleds It just tokes a
little time and effort. The two methods that wu use are trapping and
poisoning, There are some traps on the mrkct that are very good but
for trapping we find this Macabee Gopher Trap to be most satisfnctory.
We usually use two traps., The gopher mound is not completely round.
There is a depression on one side ordinarily if you will dig down a few
inches on that side you will find the runway, enlarge thet and of ten
you will find a double runway, one coming in fram one direction and
enother from another., Always open that up and leave it open, Then sect
the traps, using a wire to attach and sake them down, if you don't the
gopher may run off with them, Lots of time you put one as far in the
runway as you can amd 2nother in another runway in the other direction
end leave the opening open where the gopher can see light. The gopher
will come back there with soil to try to stop up the hole. Ordinarily
you can catch the gopher. If you are trapping around midday you will
generally catch a gopher within two to two and one half hours after you
set the trap, sometimes earlier than that. -Trapping is very satisfactory
with light infestation and is quite a bit of fun besides.

The other method is poisoning. In San Antonio our service has a
mixing plent where we mix a great many tons of strychnine poison grain
each year for the control of gophers. This goes out to the county
agents over the state and to the counties. Just to give you one ex=
ample we have in the last three months shipped to Rush County 2000
pounds of posion grain for the control of pocket gopher. Of course
famers use that mainly, along with poison we also heve gopher probes,
nothing more than a pipe with the end of it folded up and a handle put
on here so that you can punch it down. You con use ony kind of ¢ rod
get a hole down into the runwny, don't get the hole below the floor of
the runway. If you get the hole below the floor of the runway the
grain will be below the floor and the gopher will run over the grain,
Pour the grain, maize in this case, in the hole, and then cover it up.
Ordinarily we kick the mounds down,when the gopher throws additional
mounds you can see where they remain.

One pair of gophers will throw up quite a lot of mounds. You will
see a chain of mounds. It isn't necessary to treat each mound. We have
found that by treating land with this poison grain you can ordinarily
kill 75 to 85 percent of them with one treatment of the grain., There
will be some left and you can go back and c¢lean them up with the grain
or the traps. The grain sells at $12,00 per hundred, charges prepaid
to any part of Texas. Anyone that wants it can get it. The county
agents keep it for the farmers, sell it out to them in small lots, If
therc are any questions I will be glnd to answer any that I can.
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QUESTIONS AND ANSWERS
Qs This man wants to know something more about the control of erayfish,

A, Use carbon bisulphide and kerosene, That is out of my line and I am
going to ask Dr, Taylor to tnlk to you o little more on thet.

A, Dr, Taylor--

This is a pretty big subject. As & matter of fact I expect we could
spend about half a day on different phases of its Most interesting too,
but we aron't going to have thot much time and I want to call your at-
tention, before we quit, to a couple of bulletins which have some of the
required informa tion, and which some of you may be interested. Mr.
Poore has others in his office. One is on pocket gopher control, tht's
Bulletin 22 of the Fish and Wildlife Service and the other is on mole
control, Bulletin 16 of the Fish and Wildlife Service, as far as these
will last you are welcome to them. And if you need more write to the
Experiment Stetion »r Extension Service and ask for the bulletin on
the Control of .moles, pocket gophers, or crayfish for thmt matter.

On this crayfish proposition the directions are very simple as I
said awhile ago about 10 drops of carbon bisulphide in the burrow and
closc the entrance to the burrows. That's all there is to it according
to this bulletin,
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DISEASES OF TURF GRASSES AND THEIR CONTROL

Fred Grau, U.S.G.A
Washington, D, C,

I notice that I am the tail-ender this morning, this afternoon,
end again tomorrow morning, It must have some special significance.

I am not a pathologist. I have been in the position of just
being a practical man interested in the development of turf, and so
any one of you who knows more about pathology than I could tie me up
in knots. But whet I am going to try to give you is just a few sim=
ple fundamentals on some of the more common diseases of grasses as we
have seen them and studied them. That has been one of the most im=
portant functions of the United States Golf Association Green Section
over a long period of yeers,

The diseases that occur particularly on putting grecens are often
induced by improper memagement, or induced by the intensive management
which is necessary te produce the type of turf we want for a putting
green, We have encouraged disease in many ocases, by over=-watering,
over=feeding, or under-feeding, that is improper balance of nutrition,
and by the formation of excoss mass of grass which tend to hold the
disease organisms.

The time of watering has had a great dcal to do with disease inci=
dence on bent putting greens. I do not know very much about disenses
here in the Southwest, but if it is a brown patch it is the same Lrown
patch that occurs in the North so the econtrol is very much the same,
maybe with some minor differences. Before I ;0 into this I am going
to show one picture which several of you have evidenced interest in,
and that is--we have been talking about aeration of the soil, ecnd
aeration of the fairway, lawns, and larger turf areas is becaming
quite important.

This is a new machine that s been developed for the rapid low
cost aerifying or aerification of soils under turf without domaging the
turf, without taking it out of play, by actunlly cultivating the soil
without disturbing the surface. The first mechine built is in usc at
Pine Valley on the fairways, where it is very difficult in that fine
send to get air down and keep air to the roots for proper root growth,.
We heve just begun to develop some experiments in connection with the
use of this perticular machine which at the present time represents
probably the nenrest approach to large scale rapid aerification of
soils on large areas, I don't know what the application of it is going
to bes It was built for fairways primarily but it has already becn
used on some putting greens; in some cases with disasterous affects,
in other cases the effects are very goods It may have a place in
pastures; it may have & place on airfields; I don't know, that's in the
future. But that is the aerifier. It's the principle that was des-
cribed in the Greenkeeper's Reporter. Experiments on it are being



39

conducted at Penn State. That was started last fall. If any of you
have any further questions regarding it, you can see me laters.

This is dollar spot, which frequently occurs on bent grass in the
cooler days of the year when warm days and cool nights occur. I don't
know how much of that there has been on bent putting greens in Texas,
but during the winter which is rather open around Washington, D, C,,
and where the conditions are right, that discase will be prevalent all
winter. In the summer it does tend to disappear because the tempera~
tures are too high but in the cool days of fall and spring it is retler
a serious disease becnuse it pits the surface of the putting greens
with little pockets that destroy the quality of that turf for putting
and it is one of the bad ones. It is accemtuated by the accumulation
of & mat some of which have been shown in these samples which Noer has
taken with his sampler,

The ncecumulation of a mat on the surface definitely aggravates
the control of dollar spot. Dollar spot can be partially controlled
by fertilizations It is very much easier to control it with chemicals
if the fortilizer balance is correct. Nitrogen-starved turf is usu-
ally morc susceptible to dollar spot. Anybody here report dollar spot
down in this region? Do you recognize it? I see several of you, well
then it is very much in order.

Nitrogen nt 2 pounds per 1000 square feet each time in comparison
with no fertilization has resulted in very good dollar spot control,
that is where the greens were starved for nitrogen to begin with.
Brushing the greens or poling them in the morming tends to break the
mycelium and so the greens dry more quickly and the disease is not so
serious. Calaclor or one of the mixtures of bichloride of mercury and
calomel in the proportion of 2 to 1 has been one of the most satis-
factory controls for dollar spote.

Meroury has been a specific. That was devecloped by the Green
Section a number of ycars ago and it has continued as & standard
practice. Two to three ounces to a thousand square feet or less,
Three ounces is about the maximum and it is better to wse the mer-
cury in the cool parts of the year anyway, Theore is less danger of
burning the grass. Mercury applied to the fincr grasses check the
growth and make or mey cause burning if it is not applied properly.

Many times you wonder why you are getting clover in a putting
green, Well check back and you may find that at one time you failed
to control one of these diseases, The grass was thinned to the point
where clover could come in easily, Don't overlook that possibility.
As Mr. Ferguson said earlier, the prevention of weeds is often times
ensier than their correction after they are cstablished, so by wetching
the greoens, preventing the disease from damaging the grass, you can
often prevent the encroachment of those undesirable plants,

One of the standard practices in the North on & bent putting green

is to use the norcury fungicide during the cool parts of the year, and
and Tersan during the hot weather. Tersan does not bum or discolor
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or slow up the grass as much as the mercury fungicide and that combi=
nation has been a very effective one and could almost be called standard
in most of the better golf courses throughout the North,

There is a good illustration of brownpatch.s You may call it a
large brownpatch but brownpateh is the accepted common name. It occurs
in rather large circular areas sometimes & foot or more across, some=
times running togethers I found & lot of it out at El Paso last August
because as I told you last night the humidity from the flood irrigation,
the hot weather, made the conditions just perfect for the development of
brownpatch oand that can hit and ruin you that quick. It hits very fast,
much faster than dollar spot. You have got to be on your toes to pre=-
vent it, and from talking with a number of you I learned that after
Noer and Ferguson and I were here in August brownpatch came in and hit
a lot of your turf areas including St. Augustine Grass. I don't know
whether it will be worthwhile to attempt to treat St. Augustine grass
for the control of brownpatch; I'm not prepared to say. Possibly not,
if it recovers satisfectorily without encroachment of weeds,. But where
you are trying to grow bent gross it is very important during that
season of the year when you can logically expcet brownpatch to make
periodic preventive trentments. It is much better to lock the stable
door befare the horse is gone.

You will find meny times in the humid areas after an attack of
brownpatch that algee begins growing in those areas where the turf has
been thin. Algne is tint minute green plant which grows in an abund-
ance of moisture and where there is not a satisfactory cover of veg-
etation such as we have in a dense putting greon turf. But vwhen that
turf is thinned amd there is plenty of moisture there look out for
algae. If you get that algne probably one of the btest ways to check
it is with a light dusting of hydrated lime. You my say, my soils are
already highly calcareous and full of lime, but I think you will find a
light dusting of about 2 pounds of hydrated lime to 1000 square feet,
sometimes to a green, will tum the trick and check the algne and give
you o chance to get the grass recovcred,

There is a great denl of differcnce in the resistance of various
strains of grasses to disease attacks, Boys that have worked with the
Green Section over the past ycars, Gordon Jones, Marvin Ferguson, ion-
crief, and the rest of them all remember those experiments at Arlington
Turf Gerden where so much of that work is carried oute The development
of these superior strains of bent grasses and other grasses clearly
demonstrated that we need more resistant strains of grass just as much
as we do the right kind of chemical treatments to prevent or cure the
disensee

I am not going to say much about snow mold, That is & snow bank
and in those areas where snow mold occurs you will usually find the
snow mold developing et the edge of the snow bank as the snow is
meltinges It grows right under the snow, The preventive treatment is
about 4 ounces of caloclor or similar mixture in the fall just before
you expect snowfall,
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Therc has been a new disease reported I think it was first re=-
ported by Dr. Keil at Penn State. It is copper spot which you my or
may not have encountereds I am not going to discuss it very much be-
cause I don't believe it is serious down here. It isn't too serious
in other nrees except that it has been reported. It has been found
damaging some putting grecens but so far the application of Puraturf at
the recommended rate has controlled coppor spot.

Dieback on Bermuda gross is next, Mr. Ferguson reported that sam=
ples have come in have been examined by our pathologist indicate that
the same organism is present that causes brownpatch, Now whether you
will enll this brownpatch or continue to call it dieback I don't think
mekes a great denl of difference, but it does occur under much the same
conditions that we find brownpatch occurring,

There agnin I want to point out that meny of these diseases are
much worse and can be induced by poor management pratices. A healthy
grass is your best insurance eagainst disease, and the healthier you can
keep that grass by cultural methods, deep rooting, well acrated soils,
proper balance of fertility, proper wetering, the less trouble you are
going to have from diseases. That is most important in the warm humid
regions where you are trying to grow bent grass. There you have got to
have every condition as nearly perfect as possible. You can make more
mis takes in the cooler regions of the country and get avay with it.

But you don't make many mistakes down here according to my observation.,

Occasionally you will find disease occurring on rye grass particul-
arly if the rye grass has been seeded rother carly in the season and
you get worm moist spells after that seeding., A large part of that
trouble may be damping off. Damping off has been one of the scourges
of peoplec working in the greenhouses, especially where plants arec grow-
ing closc togethers. If you are seeding twenty-five, thirty, forty, or
fifty pounds of rye grass to & thousand square fecet to produce a really
fine putting surface for the winter play then you are making conditions
more perfect for the development of that damping off, because those
plants are so closely crowded together and the disease can spread
easily from one plant to another, That is different where the plants
are spaced and are not touching. We are not going to cut down the rete
of seeding rye grass, just to prevent damping off, because we have got
to produce putting greens., We do have to find out a better method of
control for damping off, and at the present time our methods of control
are not too well worked outes One thing is certain by keeping the availe-
able nitrogen at the time of seeding rye gross down to 2 minimum you
can reduce damping off to 2 minimum becouse an excess of nitrogon at
that time makes the gmss more soft and lush nnd much more susceptible
to the nttacks of disenses, After the grass is established then you can
apply your nitrogen with very little danger of damping off.

Where blue grass is grown, one of the most demnging diseases has
been leaf spot, caused by Helminthosporiume You don't have to bother
about that nome because it's a little hard to say. But leaf spot dis ease
hits the blue grass particularly in the cool spring ond fall when there
is abundant moisture present and thins it to the point where the invad=-
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ers can come in. There has been no satisfactory chemical control
worked out for this disesase. The most satisfactory control has been
the development of disease resistant varieties or strains. One of the
strains being inoreased for seed at the present time is B-27 bluc
grass which was sclected bt the Merion Cricket Club in Philadelphia
obout 1928 as I recall, and has been a very sntisfactory blue grass,.
In a1l of our test plots the other blue grasscs will be brown and thin
from the leaf spot and the B-27 blue grass will be standing out nice
and green with very little disease on it. We are pushing that pro=-
duction of seed and this is important in your more arid regions where
you sow blue grass on irrignted nreas, because you can get leaf spot
therc just as well as you can any place else. We expect or at least
hope to have about 5000 pounds of that special blue grass seed at the
end of this season. Now that is not going to go very far, It is
going to cost more than ordinary blue grass but it is going to be
worth it. We hope to build that up to the point where you can go out
and buy on the market B-27 blue grass seeds By that time it will have
been named.

There is an illustration of the disease resistance of some of
those improved strains of blue grass. You con get more by implication,
by the color diffcrence thore than anything elsce The brown color is
due to leaf spot. We have been saying that carpet grass, and zoysia
are proctically immune to diseases but in Floride recently I looked
over 2 large zoysia matrelle lawn, The groass pitted with spots was
half way between dollar spot and brownpatch. We have not as yet id=-
entificd them ns n diseases We have tentatively found damage from
insects but haven't caught the insect yet. We have found holes where
- he has been working, ond we still don't know what that is but appar-
ently it does get something which has not as yet beon recorded. We
have smut fungus, we have milddews, neither of which are serious, A
lot of people write in, send in samples, ask what it is, and is it
going to hurt my grass., The enswer is no, Take a hose and wash them
off and there is not much else to it.

Fairy rings have been in the literature for centuries. While I
was at the University of Maryland doing my graduate work we found the
front campus simply peppered with fairy rings and Dr. Norton asked me
to mke a study of them and write a paper. iell, I wrote a better
peper then than I could now because I didn't know as much about it.
But fairy ring has been quite damrging in many fairways, Shantz reo=-
ported that in Colorado these fairy rings sometimes start in a single
spot and with thc passage of time they may be two miles in diameter
and the outer circle at certain seasons of the year are just peppered
with these puff balls. Many species of fungus cause fairy rings,

The damaging effect on turf grasses is caused by the fact that the
mycelium, which is & thread like mold that grows on bread, interlock
and intermesh in the soil and trap air, Then the water cannot get in
and the turf dies because it is dessiented, It can't get enough water,
Here is a very good illustration of a fairy ring, and on a slope you
will usually find that the cirole is brokens It won't be & complete
circle on a slopey the lower side will almost always be open. Occas=
ionally you will find & complete circle on a perfectly level area, why
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that is nobody knows., Probably the best way to get rid of the effect of
that fairy ring is to punch that soil full of holes and saturate it with
water to get it soaked then the grass can grow again and will probably
grow better because as that fungis dies it releases certain plant nut-
rients which are available to the plant and you get a greener, health-
ier growth,

Many effects of improper management practices are colled diseasese
For instance, Dr. Noer took some pictures of calcium cloride washed off
a parking. lot down across turf areas causing severe burns whichat a
casunl glance look like disease. A lot of those things can happen.
Winter killing in the Northern areas, either from dessication or from
the accumulntion of ice smothering the grass looks like disease, One
of these piotures which I'm sorry does now show, shows a particular
strain of bent grass down in a hollow, nice and green, everything else
winter killed. There's tremendous difference among the various strains
and varieties of grasses to these various troubles,

Scald is one of those broad general terms 2applied to summer troub=
les of putting greens particularly. That can be attributed mostly to
management, poor soil conditiong, poor drainage, and resultant over-
watering. You know if you have perfect drainage you can't over-wnter,
but when you have poor drainage it is very easy to over-water and then
scald becomes an immedinte possibility., Now the first indications are
the blue tinge caused by the wilting of the gross, It if isn't immed=-
iately treated, flushed, syringed with water to maintain the moisture
content of those leaves and stems the wilting continues to the point of
no return, You boys who were flying in the war know what the point of
no return isg you go so far and you have enough ges to come back ong
you go beyond that you don't know where you arc going to land. Well
that is the way with wilting in this scald if you don't take care of it
to that point of return it won't return. You will have to re-turf the
ploce.

Dessication from drying winds may sometimes be confused with
disease., We heard about that in Oklahoma last fall and oceasionally
it may be necessary to irrigete dormant turf to prevent the high drying
winds of winter from putting all of the moisture out of the plant when
the ground is frozen ond cannot pick up moisturc from the s oil.

I\

Two now products have boen tested in the pasg year for the catrol
of turf diseases. One is 531, manufactured by the Linde Air Products
Company in New Yorks, The other is Puritized , manufactured by the
Gallowhur Chemical Company of New York. They are new organic fungici-
des, with cadmium as the bose instead of mercuryes The tosts so far
indicate that considemble excess can be applied without danger of
damging the turf. The degree of control has been reported to be higher
than with mercury. That is, the length of time of control from & single
epplicntion seems to be longer. That was true on one of these areas
which was tested nt Philadelphia Country Club last summer in conjunction
with the Botony Dept., Plant Pathology, at Penn State. The control was
heavily pitted with dollar spot. The treated plots remained particu-
larly frees, I can't give you that whole storys, That will eventually




44

be published for your use. These chemicals should be tested more
widely before they can be recommended, What I have just said does not
constitute a recommendation of those two products because they are not
yet available on the market. I simply tell you this because I want to
bring you new things while they are new, so that you will be ready to
accept them when they come out,



45
TURF FROBLEMS IN PARKS AND CEMETERIES

C. B. McGeehee
Lubbock Country Club
Lubbock, Texas

I am going to confine my talk to the section of the country that
is more or less missed., It is also new in the development of parks
and golf courses. In the discussions of grasses for golf courses tiat
we have already had we have gotten up to the Plains. So if you will
permit me I believe I'll say a word for my home town in the Plains
Country. :

We have on the plains vardious soil types. We have tight soils
and we have the sandier soils and some that are not much good at all
except just to hold the rest of the world together., But there is one
thing thet we do have all over the plains country and that is an alkali
condition. We can't get away from it. All of our soils have an under=
lining strip of from a few feet to quite a number of fect of just pure
lime, And in cultivation the lime will start rising, thet is why we
have to worry about that particular type. Ve don't go in too much for
tile drains because we don't use the kind of plant, we can't use those
in our particular work that will not thrive in a lime soil. The acid
in our soil, that is the pH in our soil will always run from & pH of
8 to 1l. It's awfully high so we do have to be careful.

In the beginning Dr. Reynolds told you I had been with the City
of Lubbock, Park Decpartment for about 16 years before I went to the
Lubbock Country Club and that is where I have had all my experience
with grass, We have tried several grasses besides Bermuda and have
complctely failed on all of them except bent grass for golf ccurse
grecns. It so happens thet in the preparation of our soil in park work
we have had time to vrepare the soil. We are blessed with an ebundance
of tarnyard fertilizer, We have lots of feed pens and it is available
and we have used that in the preparation of our soil before we do our
sodding which is always by the stolon method,

We go ahead, prepare our soil, plow it, pulverize it and add to
it all the way from two to four inches of barnyard fertilizer as it
comes out of the pens and mix it well, then go ahead with our sodding
of stolons either by the shovel or plow methodes I prefer the shovel
method because the grass doesn't come up in rows then. We do have a
lot of wind of ourse in West Texas and it blows the topsoil., If we
have our grass coming up in rows then we will have mn ridge which will
spread to the next row and then you have a high place end & low place
end it will take a long time to dispose of that ridge; so the spot
method by using the shovel is, I think, the most practical anc.

Bent grass wasn't supposed to do good because of our climatic con=-
ditions, too dry, but it has turned out thet we have one of the best
sections in Texas for bent grass. One of the reasons for that is we do
have hot dry prevailing winds in the day time which carries off a lot
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of moisture but we don't have the long periods of wet weather, and for
that reason we an control our moisture, if we nced some more we will
put it on, if we have too much we will shut it off. Vie have been
growing bent grass all over West Texas very successfully., Of course,
we have to do a little bit more in the construction of our greens than
you would otherwise but we still are growing good bent.

We have experimented with buffalo grass to a certain extent just
to see what it would do under cultivation and fertilizer and we have
had some wonderful results with it., It will respond to fertilizer,
of course it doesn't make as heavy turf as Bermuda grass but it docs
make & nice turf for parks and cemeteries where there isn't too much
traffic.e Does a wonderful job of growing, you don't have the deep rich
color in the buffalo as you do in the Bermuda but you do have a pretty
heavy leaf growth on buffalo.

Now when we get over on the blue grass it can be grown but not
successfully as far as South of Lubbock when you get to Plainview and
Amarillo in the tighter soils blue grass will do fairly well, however
the degree of maintenance is pretty high. It requires a lot of water,
protection, care, and fertilizer. The grass that we rely on and depend
on for all of our park and cemeteries is just the ordinary Bermuda grass
end it is one that will stand traffic on our playgrounds and parks.

Of course we have the same trouble with it not growing under the trees
as you men have. We have very few places where we do not have Bermude
grass undoer trees, If we keep our trees pruned high so the sunlight

can get under in the mornings and in the afternoons we probably get
from four to five or possibly six hours of sunlight even though it

comes in ard out, that will carry Bermuda grass. We don't have as dense
turf as a rule under a group of trees as we have without shade.

Bermuda grass is the only grass that is used in cemeteries up in
our section, that is the Southern part of the Panhandle and on the
South Plains. After you get farther north on the Plains you will find,
as I said a while ago, that they are using blue grasses on the lawns.
But where bluc grass can't be cared for from day to day it is not used
too extensively. Of course we have the same trouble with the control
and the spreading of Bermuda grass as asnyone else has, Spreading into
a bed, spreading over into our hedges, and here, there, and yonder.

We conceived the notion several years ago, rather than to use
structure metal or concrete around the shrub beds for the control of
the s preading of Bermuda grass, to use diesel oil which is a low grade
of fuel oil and the cost is very cheap. All of our shrub beds and
along the walks are @ little bit lower than they are up on the lawn,.
We paint those shoulders with oil about three times a season and that
will kill all the stolon that comes out through the s ides and the new
grass that shows up and about all that has to be taken care of is the
edge right at the top of the shoulder that cen be hand clippeds That
can be done very fast snd your cost of maintenance is lowe

Now there is one thing we do have to do in our section of the
country, due to the fact that our rainfall is light, and as a rule it
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will come during the season when we don't need it, that is we do have

to irrigate in the wintere Now the purpose of this to my notion is to
keep the plant full of moisture. We have sudden changes in temperaturc
where the temperature is up 20 to 30 degreces in o few hours and if the
plant isn't full of water and moisture, thon when we do have a hard
freeze it will freeze, Bermuda grass will freeze in our section if it
is dry but if the ground has a good moisture content we very seldom have
any freeze,

It just so happens that we have very few diseases on our grasses.
I contribute that to the fact that it's still a dry section of the
state, Of the diseases of Bermuda grass, about the only one that lns
ever hurt us has been a fungus that ctuses & wilt or mildew. About
the only time we ever have mildew is during a long rainy spell and
then when it does clear off we can hold our water off and it soon dis=
appears but we have sprayed a few times for mildew, Every once in a
while we have had an infestation of red spider but that isn't much of
a worry cither because we have never sprayed ite

The diseases of bent grasses of course arc about the same as you
will have anywhere else but not so severe because of our conditions and
the fact that we can control the moisture content of soil by irrigntion,
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TREES AND SHRUBBERY IN PARKS
B. " o A S ’
D, A, Anderson arnd S, L. Frost
Division of Silvicultural Research
Texas Forest Service

The Texas Forest Service was set up at A, & M, College by state law
in 1915, 1Its work falls into six main fields of activity., In forest
fire protection we are trying to protect an area of about 10 million
acres of privately-owned woodlands in East Texas, We also have a pro-
gram of reforestation to help landowners establish tree plantations or
windbreaks,

There is a program of tree growing research and demonstration
mainly being conducted at the present time on five small state forest
areas in the East Texas timber belt. Another line of research is in
the field of forest products where we are trying to find more uses for
our trees particularly some 65 million acres of low grade trees here in
our post oaks, cedar brakes and mesquite regions., We also have a pro=
gram of management assistance to small woodland owners and farmers. Our
sixth ma jor activity is in the educational field to help stimulate an
interest in trees and forests and provide citizens with infomation about
them,

Mr, Anderson:

I welcome this brief opportunity to tell you a little about our nur-
sery over in Fast Texas in which we produce forests trees for wind=-
breaks, shelterbelts and general reforestation purposes. Located in
Cherokee County near Alto, Texas, The Texas Forest Service has a 78
acre tracts On this nursery area we produce and have produced annually
in the past between 2 and 3 million trees per year. This forthcoming
year however we will produce in the neighborhood of 18 million seed=-
lings. These trees m inly, pine species, are for reforestation of cut=-
over or denuded areas in Fast Texas., Many species are being produced
however in sizeable quantities for planting down in the valley (Rio
Grande), and for West Texas, We are gradually expending our nursery
program in order to take care of the demand for all pine and hardwood
seedlings that we are receiving from all over the state.

Next years production of tree seedlings will tax our nursery to
capacitys What our production the following year will be cannot be
foretold since interest in tree planting is steadily mounting. That is
just a general overall prggram of our nursery activity.

I might add for your interest thet most of our production, as in
the past, will be in Southern Pines including short leaf, loblolly, long
leaf and slash pine. Our major hardwood production consisted of black
locust, bois d'arc, black walnut, cetalpa, and red mulberry. In our
expanded program we expect to broaden out to include 18 species of hard
wood besides our four regular species of pines These trees that we do
distribute as a state agency are for reforestation in the state or for
windbreaks and shelterbelts. We are not allowed under existing regula=
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tions to compete in any way with commercial nurserymen in the sale of
this stock, and so it should be., For that reason we do not cater to
anybody desiring to put oub ornamental plantings. The pine trees are
sold at §2 per thousand plants. All hardwoods with the exception of
black locust, which we sell for $2.50, cost $3.,00, Thet is a very nome=
inal expense to & woodland owner, farmer, or rancher,

QUESTIONS AND ANSWERS
Q. We have cedar elm on our golf course, very little grass growing
beneath same, We desire to cut the roots of these trees to allow the

grass to grows To what extent can root pruning be done.

A, I can't give you a definite answer on how far you could go. It
would all depend on the size of the tree and the circumstances involved.

Qs Should we get in an order for forest trees now or wait until fall?

A, It would be best to do so now, We slready have orders for 123
million trees, definitely promised for next year.
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A REGIONAL GRASS BREEDING AND TURF
MANAGEMENT PROGRAM

Howard B, Sprague, Texas Research Foundation
Dallas , Texas

When I was first esked to talk to this group I was a little
hesitant because I am a newcomer in the state. Along about 1917 and
1918 I made a couple of trips across Texas in a troop train and I be-
came very much impressed with the size and diversity of the state.
And my later visits to Texas have confirmed the early impression that
it is an awfully big state and that you have a tremendous variety of
conditionss During the last four and one~half years I have became
rather intimtely acquainted with certain Texas men serving in the
armed forces and so I have been indocrimated about Texas to some ex=
tents What I have learned the last two months since I came into the
state again has made me realize that there is a great opportunity in
the state .

This is an opportunity that we will have to very carefully con=-
sider if we are going to accomplish what should be done. I think
though that Texans can solve these problems and I will point up my
conviction by a little story of en army colonel, (& native Texem), in
command of an army base in the state of Texas. One of the generais
from Washington came down to make & routine inspecction of the base and
look over the program with the colonel. After the formal inspection,
the colonel took the general over to his quarters end entertained him
by dwelling at great length on the military accomplishments of the
great heroes of Texas, beginning back before the time of General Sam
Houston and continuing on down to the days of Admiral Nimitz. The
general became a little bit irritated after a couple of hours of this
monologue and said, "Well now look here colonel we all know that Texas
has had some great military her«ces but they haven't had o1l of them,
Have you fellows ever produced a Paul Revere?" The colonel scratched
his head a moment and said, Revere, Revere, Oh, yes, he is that fellow
that went around yelling for help. In other words, Texans have always
undertaken to solve their own problems, without ruming around yelling
for help.

I have been pretty thoroughly convinced from my contact with
native Texans in the last four and one-half years that if there is a
problem they are pretty well eble to take care of it. So I am not
presenting this discussion with any thought that you need help from
outside; I am thoroughly convinced that you can solve your problems
with your own resources. What I have to say is necessarily based on
my experience in other areas and so you may want to meke your own
mental reservotions as I go along as to whether it epplies to Texas or
nots But if I were going to outline a turf progrem for the State of
Texas, I think I would first of all se¢t my objectives, and I have down
here just three,

First, I think we need to keep in mind that we are undertaking to
provide healthful recreation for the entire population of the state.
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Experience in other areas is that when you solve your turf problems,
partially at least, and you provide satisfactory golf courses, parks,
and other recreational areas, it follows that a larger and larger per-
centage of the total population uses them., That incresse in use is
still going on even in the nreas where they started turf work first,
So I believe we should think in terms of healthful recreation for all,

The second objective is that we should provide spice and surround=
ings that will give genuine relaxation and diversion. A fellow may work
protty hard on the golf course and parenthetically, I may say tlt like
Os J. Noer, I refused to play golf for years and years, but I finally
succumbed, An old Scotch friend of mine gt me on a golf course in
1940 and I discovered to my amazement that a little hard work on a golf
course was the best way in the world to forget all of my other problems,
even if I could only play for an hour at a time. It is a wonderful way
to rejuvenate both the body ami the spirit. You get so damn md at
that little white ball that you forget everything else.

The third objective that I believe we should set is a sufficient
general understanding of turf culture, and I mean general in the scnse
that all the people have somg¢ urd erstanding of the principles of turf
culturc so that we will have reasonable use rather than abuse of it.
And insure cenough general understending so that we will get the neces=
sary financial support to keep the job rolling. The South, and I am
including all of Texas although you have cold snaps in the Northern
sections , the South as well as all of Texas have a great asset, I
don't know vhether you realize it unless you lave lived in the North,
but you c2n use your grassed arcns almost 12 months in the year, and
not 7 or 8, or maybe only 6 as is true in the North wherc a great deal
of work has been done on turf grasses. So you have a great advantage
in accomplishing your objectives right off, beccause of the elimatic
conditions,

Now then whaot kind of a program s hould you have. Well, I believe
you might meke this classification. You mke some other, if you wish,
but I would center it around the use thet is made of the turf, and it
is a good denl bronder than just golf courses. Now maybe golf courses
should carry the ball on turf research amd education, including those
who are golf professionzls, mamgers, greenkcepers, playing members,
and thos¢ who are in the business of supplying materinls and equip-
ment. However, I believe support of turf research should be much
broader.

We may define three classes of turf: Class one--the turf that is
eut one-half inch or less, Thot would include the putting greens on
golf courses, bowling greens, tennis courts, and all of those show
areas, lawns, parks, areas eround public buildings, and other 2reas
where we want a very fine turf--I would put that 2ll in one class, verg
closely cut turf. Class two--the medium length turfs, where the heig
of cutting isW4 inch up to perhaps 2 inches. This class includes
much morc than foi rwmys on golf courses, That is the thing thot cames
to mind first of all, but the problems there are very similar if not
identical with those on the home lawns, and with private estates, most




52

cemeteries, most polo ficlds, most football fields, totaling a tremend=-
ous area of grass. The third group of turfed arcos are the ones where
the turf is cut two inches or longer, and that would include rough
areas on golf coursesg it would include nearly all of the airports that
are not paved, nearly all of the highwmys, road shoulders and the right's
of way, public recreationnl areas, and areas of all types of auto
parking areas. So you see turf oculture touches practically every phase
of life of the people of the state, and not just people who play golf.

I want to mention incidentally that the problems of areas that have to
endure the traffic of vehicles or aircraft are in a little bit different
cotegory than those that do not have to endurc such traffic, such as the
fairways on 2 golf course which are subjected to foot tmaffic only.
Because even the heaviest golfer is much lighter than an airplansé or
vehielec and the load=-supporting factor is quite important on thosec areas
that have to take heavy lotds.

If we will consider for a momsnt the rescarch that should be con=
ducted for each of these classes of turf, herc is the way I would ann=
lyize ite. Maybe it is over-simplified but timc will not pemit me to
go into too much detail. I want to digress for just a moment before I
go into a research program. I believe that o research program is a
very essential thing.

I wvant to make one comment following up whnt the first speaker said
this afternoon and that is the adeptation of bent grass to the lime
soils of the Panhandle nnd Plains. I coan remember, and Dr. Noer oand
some of the rest of us, who had contact in the East, can remembor when
it was considered true th t bent gmss would succced only on acid soil.
Eventua 11y we discovered through research thnt bent grasses would
tolerate ncid soils but they didn't actual ly prefer acid soils, and that
discovery made o tremendous difference in the quality of turf, in the
cost of maintaining turf of nll these types that I mentioned in the
classifications nnd types of turf, throughout the entire humid section
north of the Mason-Dixon line, wherever bent grass was growm. It chang=-
ed our viewpoint completely. If we had not had research we would still
be throwing away money snd time and wasting our resources in trying to
produce dense turf under an abnormnlly acid soil condition. Most of
these problems on which we would like to have answers are going to be
solved by research, and not by talking about them.

Now on research, I would first of nll determine natural geographic
regions, In a state as big as this it is necessary to mke some class=
ification of regions--as to climate, as to soily, as to the original
native vetetation. It is essentinl to qualifly that classification by
the detemination of which regions are of grentest importance to the
total populotion; in other words, where nre the most people located in
the state within each of these mtural geographic provinces. When the
regions have been defined and you have plotted the location of the
people who are going to use these grasses, then I think rescarch should
be undertaken to serve the important regions. It may be very desirable
and absolutely essentinl to locate certain fundamental studies in one
place where most of your scientific tnlent is located, but have enough
test areas in the other regions of the state so thot one can determine
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pretty satisfactorily the application of the fundamental facts to the
local areass,

Here are some of the things that seem to be worthwhile in the plant
resenrch once we have set up the centers, bascd on climtic regions and
population centers. First, let's take plant research. I believe that
testing s hould be undertaken of nll of the available species ond stroins
of grosscs thht may be useful for any of these types of turfs., One of
the first things that should be done is to absolutely identify the
species and strains, Species are pretty easily identified; the botanist
can tell you what species any one of the grasses falls in, but strains
within & species frequently depend on characters that have not been
studdied by systematic botanists. Since these strains arc of the utmost
importance, we must have s ome positive identification of them so that
everyonc mey know exactly what strains he is working with. One strain
will have one response, énd another strain an entirely different response
to growing conditions and type of uses You may be comparing notes with
your friends in the belicf that theyare dealing with the same grass
that you are when this is not true. If you know, each of you, that you
arc dealing with a specific strain within a spccies, you can harmonize
your different observations very much more satisfactorily.

We nced to know for each of these strains and species something
about their natural adaptation to soil and to ¢limte, as well as their
habit of growth, and usefulness theggmay have for these different types
of turf. Some of thet is already known but we necd to have a more come
plete understand ing than is now generally available, and that goes for
eny section of the United States; it doesn't just epply to Texas.

Also, we need to have a much more accurate understanding of the
normal physiology of these various grasses., ¥When one speaks of adapte
ation, we generally think in terms of general suitability to a set of
conditions, But if we begin to study adaptation in detail we must
know something about the physiology of the grasses, and of the indiv-
idwl strains and species, Some of these strains within a species are
as different .~ in physiology as goats are from shcepe Now to & city
dweller who has neover been in the country, goats and sheep might easily
be mistaken for one anothers They arc about the same size and some=
times about the same color and although the odor is a littlec different
most of them don't get close enough to know that. Those of you who are
not agrostologists may be Jjust as lacking in dctailed knowledge of the
physiology of stranins of grasses as thc city dweller is of the charnce
teristics of goats and sheep,

The only way we are going to get that detailed knowledge of the
physiology is by research; and careful, painstaking research occupies
a lot of the time eand a lot of effort on the part of scientists. We
need to know more about the seasonal growth of grrsses. We need to
know more about their resistance to colds We nced to know more about
their tolerance or resistance to drought. We need to know a good deal
more about their capacity to respond to favorable cond itions; some
grasses have a great eapacity for responsec and some will have no re=
sponse at all to the same treoatment,
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We need to know a lot more about the physiology that effects the
susceptibility of thesc strains end species to diseases and to insect
pests. We 2lso neced to know the plant structure and the physiology
which mikes them sensitive or insensitive to different kinds of fert-
ilizer, and different amounts of fertilizer, In the case of grnsses,
of course, nitrogen is going to be one of the dominant fertilizer
elements , but nutrition needs will not be limited to nitrogen ferti-
lizers, since phosphorus, potassium and some of the minor el ements are
also very important, Now I think when we get into the high lime soils
which occupy a large portion of Texas we may find that some of these
minor elements are of the utmost importance in getting normal growth.
In the Eastern part of Texas, I know that lime is going to be an im=
portant soil amendment, but in the Western part we may be dealing with
other methods to countersct excessive alkali or other unfavorable con=
ditions, and I know that you are going to be very much interested in
organic matter whencver it comes to building greens, and to other soil
improving materials.

Onec of the most striking things about grasses is their difference
in response to different heights of mowing. As a matter of fact we
immediately class a grass as being a putting green grass, or a fairway
grass, or a rough-area grass, because of its capacity to adjust itself
to specific heights of mowing., Not cnough is known about the well
known grass strains, and before & new strain can be put into practical
use we should know how it will respond to mowing at different levelsy
whether close mowing will graduelly starve it and kill it or whether it
will tolernte close mowing very satisfactorily, or even be benefited by
close mowing.

The difference in strains and s pecies in wearing quality under
traffic is another very important thing., We know practically nothing
about that now, in spite of all the attention that has been given it.

I will cite an illustration. During the war o B-29 airplene made a
forced larding on an airfield in Nebraska. It landed on the grass
portion of the¢ ficld, and not on the paved runway., In spite of the
fact that there had been a lot of rain, in spite of the fact that it
was a blackland prairie soil, (a true prairiec and not blackland prairie
such as you have in Texas), that B-29 madc a vory satisfactory landing,
and did not demage the turf a bits Thet turf had tremendous capacity
for supporting a lond. It was so unusuasl and so far beyond enything
that had been thought possible by most airport engineers that quite a
lot of interest was shown in it. The highway people also have becano
interested in the capacity of turf to support.traffic. Now on golf
courscs, and in parks and estates foot traffic is the principnl traffic
factor, but the problem is deeper than that, we need to know a great
deal more than we do at present about the capacity of grassed soils to
support heavier loads and that goes for Texas as well as for any other
state, What characteristics do grasses contribute to the soil, and
what are the contributions of the grass soil to this tmffic supporting
capacity? We can go o lot further than we ever thought we could in
grassing traffic areas,
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How far can we go in converting our sticky, clay soils into 2 usable
turf twelve months in the year, 365 deys in the year, with the conditions
of rainfall that are natural in this area? I don't knowe But I do know
that in meny other arcas it is found thnt grass can do virtwnlly wonders
in converting what would be otherwise absolutely impassible into cone
ditions that are very satisfactory for traffic.

Let us consider the responsc of strains and species to top-dressinges
We know f'rom cxperience now in the Northeast that some species should be
top-drcssed very little, Other species should be top-dressed very heave
ily, in order to keep them playable, thinking in terms of putting greens.
And the right kind of top-dressing must bec uscd alsos, There is an
inter~action bctween the kind of growth that the grass species makes and
the type of use thot you are going to moke of it, and the kind and amount
of top-dressing needed. The answer will be loarned only by actunl
trinl, and it should be trials made under controlled conditions so that
you will know what the principles are that arc involved.s We necd to
know nlso how these grasses renct to the wvarious chemicels thot are used
in wecd eradication or insect control, or for disease control. There is
a tremendous difference in their reaction.

I haven't said anything yet under this hcading of plant research,
about breeding improved strains, not because it isn't very, very im=-
portant but because it is going to take you 2 good many years to breed
an improved strain, to adequately test it, to produce enough seced or
stolons if it is a vegetatively propogated speaies, and to get it dis-
tributed to the people who are going to use ite. In thc meantime we
ought to be doing 2 11 these other kinds of rescarch on the species and
strains we already hnve, A breeding program should be started enrly
but it should be nccompanied by all of this other work so that we will
hove somc irmedinte benefite. In the bng run a breeding progrom will
give tremendous benefits but it is going to take a long time to develop
new grosses,

Now in Soils Research I will just mention a few of the broader as-
poectss First of all I think we need to study the present conditions of
soils so that you know what you nre working with. These soil conditions,
and therec arc many of them in Texas, are totally different, or pertially
different from those in other states. It seens that East Texas has cone
ditions thant are somewhat similar to Louisiann, lississippi and the Doep
South, but o lot of the other soil types in the state arec not. There
are soil groups in Texas not duplicated in any othcr section of the
country. We nced to kmow what group of soils we are dealing with, what
are their characteristicsj:what is the normal profile of each of the
soils, of its depth, By profile I mean what do you usually find in
the first horizon down to the point where it changes in texture or
color., What is the characteristic of the next horizon, and whot is the
parent material underneath? If we do not know the soil profile we may
come to some wrong conclusions. For example, these blackland prairies
and the grand prairie soils of Texas look superficinlly very much like
the black corn belt soils of Iown, and Southsrn Minnesota, and Illinois,
but they are entirely differemt, They are located on rolling prairies
and they are black; that is cbout as far as they go in similarities. So
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we need to know exectly what soil we are dealing withg what was its mode
of formation, and what is happening to it.

In the physical chmracteristics, it is important to know the tex-
ture, layer by layer or horizon by horizon, the soil's permeability to
moisture, its water holding capacity, the organic mtter content, nmi
its acration.s When you start comparing notes with somebody else, and
each is dealing with a soll with different physieal cheracteristics,
you are not going to see eye to eye with him about treatment. It my
be that you are both right, or you might both be wrong if you don't
know cnough about your soils,

As to chemical chnracteristics of soils, I suppose the first one
to mention is the pH or the degree of ncidity or alkalinity, nnd we
have the whole range here in Texas from the cxccedingly acid soils to
those that are exccedingly alkali, and in nddition we heve soils with
no lime in them and other soils that are completely saturated with
lime, I mentioncd those two points bf pH and lime separntely, because
pH is a measure of active acidity, or nlkalinity, but the reserve supply
of lime is also of very great significoances That takes us to the point
of "base exchange". To what extent is the eolloidal fraction of the
soil saturatcd with basic elements, ond what type of basic elements
predominate? If ths basic clemeénts present are desirable you may have
very good soil; on the other hand you mny have high base exchange capa=
city with the bases composed of elements that may be very toxic. The
supply of the essential nutrients may be lorgely controlled by the
physical make-up of the soil, or by the presence of toxic substances,

In the further study of the present condition of soils one should
not ignore what has been done to the soil since man came on the s cene,
To what extent has it been degraded by cropping? To what extent has it
been degraded by erosion, or by flooding, or by grading which removes
the top=soil or exposes the subsoil or increases the depth of the top=-
soil in some arcas ot the expense of others? To what cxtent has it
been ckanged by soil treatments? All of thosc are very important, If
you have no knowledge of those prosent soil conditions, then the re-
search will have to start with that study. Once we know what the
present condition is, then we are in n position to know about the cor=
rection of these unfavorable conditions from the standpoint of what the
plant requires to grow satisfactorily, ard from the s tandpoint of what
is required to produce the type of turf desired,

I am going to hastily go over, just by naming, s ome other kinds of
researche We have the research on insccts, and entomologists will be
able to moke contributions on that. Some insects thatarc of no im-
portance agriculturally at all, become dominant factors in turf for
non=agricultural uses. By the wny, you might class all of this turf
that I am talking about ns non-agricultural turf,

Then we have the people who specinlize on diseases of turf; there
are o special group of discases that are serious on turf that probably
are of very little consequence:or no consequence to the agricultural
user of the same grasses., There nre the problems on control of weeds;
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weed problems are quite different on turf, There is another group of
pests; the animals such as moles, squirrels, gophers, rattlesnakes,
The animal pests are sometimes e limiting factor in turf culture.

Grass research must be so organized that we can finally test
combinations of treatments to provide the type of turf for specific
uses. For example; on golf greens we want to know what combinations
of treatmerts are best for a given strain or species under a partioular
climatic condition and soil condition. What combination of mowing,
top~dressing, watering, fertilizing, rolling, and rest from traffic in
critical areas is required in order to achieve the goal of perfect turf
for the maximum number of days each year. In other words, we must try
to bring together all the individual phases of research into a manage=
ment program.

I would not want to give the impression that you can only start at
the top of my outline and work your way down through. I think that in
a turf you are going to have to do & little of all of it, simultaneously.
But there is a great danger of trying to do so many things that you fail
to do a thorough jobs. An outline of a program is a very desirable thing,
it emables us to say we will attack the problem here, and here, and here
today; tomorrow we will add on this, this, and this, not forgetting in
the meantime that some problems are of so great importance that we must
try to find answers to them at once, even though they involve the inter=-
action of a large number of factors. But in organizing a research pro=
gram I would say these are some of the more important things to kcep in
mind. First select the most important items of study and explore these
thoroughly; dig deep, where you dig. Make the studies thorough, not
superficial, Avoid going off on blind tangents in research, but do re=-
tain originality of study. Retaining the proper balance in a research
program is difficult because it is pretty hard to tell sometimes whether
one is going off on a blind tangent or whether one is exploring a most
fertile fields Sometimes this philosophy has been stated about handling
research scientists; give them the most freedom possible, give them the
facilities to work with and leave them alone as much as possible, but
periodically ask them where they are and what they are doing, If you
find they have gotten lost, then bring them back and start them over
againe. Some scientists have the happy faculty of doing that for them=
selves, and some others have to have help when they get lost.

In establishing research of the types I have indicated, I think you
should not try to diffuse your efforts over too great arcas, Some types
of fundamental research is conducted just as well in one section as
another and this work should be done at a central point. But some types
of applied research must be carried out in the areas where the results
are to be usede I think in a state as large as this you can hardly
expect to do it all in one place. You should have a combination of pore
haps one or two ma jor centers, with several secondory centers for re=-
search on the applied phases,

In addition there will have to be skilled personnel to conduct the
research, and the best is none too good. The finest men you can get to
conduct the research are the men you want, Provide these men with
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adequate material resources in the way of buildings, laboratories,
greenhouses , fields, and all of the utilities thet go with it, ard then
encourage them to use those resources to obtain the facts desired. One
caution: There is certainly a very definite limit to the amount of
speeding=up that can be accomplished in research. Research starts off
slowly, but it is just like a snowball; you get very little at first
but get a constantly increasing volume of facts as it continues over a
period of years. And after the first few years, the facts seem to come
out with much less effort.

Now then if you go to the extent of establishing a research pro=-
gram, I believe that those of you who are not engaged in research have
this responsibility; first, you must follow the results of the scienti-
sts carefully and closely., Second, you must make your own application
under your local conditions to see how it fits into your program., In
fact, every one of you should be a part of this program. Finally, when
the value has been established for any given new facts, do have the
courage to make the full use of the benefits of those facts in the
areas for which you are responsible, There are very few people managing
turf who are as good managers as they know how to be. Somstimes it is
due tbo inertia, sometimes it is fear of criticism, sometimes we just
can't mke up our minds .

Another responsibility I think rests on each of you is to work very
diligently to sell all the people who are using turf, on the value of
research, After all they are the principal beneficiaries and are also
going to pay for it in the long run so I think you have the responsi=-
bility to keep them thoroughly acquainted with the value of research to
them, as well as to all other people, snd what they are getting for the
moncy that they are oontributing indirectly or directly.
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COMPOSTING SOILS AND TOP=DRESS ING TURF

O+ Ju Noer, Agronomist
Milwaukee, Wiscons in

Before discussing the topic assigned I would like to make a few
remarks about the preceding speaker. I have known Dr. Sprague for a
long time and am familier with the work he did et New Jersey in the
field of turf. New Jersey's loss is Texas' gain, While I don't know
anything about Dr, Sprague's work in Dallas, I hope it will be possible
for you to induce him to participate in the solution of your problems
because his experience has been a rich one in non=agricultural turf.

Yesterday we discussed soil and I told you something about their
mekeup and what they are, Today I propose to cover the practicel as=
pects of top-dressing mixtures and their use. I do not intend to tell
you how to do the mixing or how to make the applications because most
of you know these practical details better than I do.

I will talk about the principles involved and let you make the
epplications We said yesterday that a medium sandy loem containing
about 25 to 30 percent by volume of organic matter is an ideal top-
dressing material. About 25 years ago when I first became interested
in turf, golf courses used top-dressing for two reasons. Top-dressing
furnished the plant food which the turf got and it was wed for the
mechanical purpose of truing the surface and for the improvement of
soil structure. Top-dressing is no longer the primery source of plant
food for golf greens or for other turf areas in the North. The auto-
mobile brought this change by eliminating horses in metropolitan areas.
Today it is almost impossible to obtein manure of good quality to meke
the compost which was formerly produced with menure which was an es=
sential constituent of the top~dressing mixture. As a result it has
been necessary to substitute other materialss The change has been for
the betters, Today top-dressing is used in the North for the s imple and
sole reason of improving soil texture and of truing the surfece., Fert=
ilizer is applied separately when needed.

The nice black clay soil of Dallas, mentioned by Dr. Sprague as
being impossible to work when wet, is not the type of soil to use in a
top-dressing mixture because of its high content of colloidal silt and
clay. Altogether too much sand and organic matter are needed to appre=-
ciably clange its physical condition. The first thing to do is to
search for a sandy loam or & silt loam soil, rather than a clay loam
soil, and then use it as the basis of th mixture. The soil survey in
this state may be of assistance in spotting an area of good soil, Loam
and sandy loam soils are frequently found along alluvial river bottoms .
The Soil Survey Service can furnish information about where material of
thet kind can be found. By starting with a good sandy loam, modifying
it with sand, and adding the organic matter tlat's needed is the way to
moke 8 soil of the right physical condition, The sand used, as we men-
tioned yesterday, should be coarse, The sand displayed here is too fine
if anything. It came from rear Montreal, Canadea end is an angular
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material which does very well up there, I venture to say that most of
you use a sand which is much finer graineds The soil profiles thet you
saw on display yesterday showed something about the character of a de-
sirable sand for putting greens. By adding from 25 to 30 percent of
organic matter to the soil sand mivture you should have & good top=
dressing.

Those who use peat should recognize the fact that a peat which has
been dried to a very low moisture content, tends to resist wetting be=-
cause it refuses to accept water. Then when top-dressings made with it
are applied on a green and the green is watered the peat tends to sepa=
rate and is washed into riffles to the detriment of play. If top~-dress=
ing is made several months before it is to be used, &and is al lowed to
stand in a pile, the peat will take up moisture from the damp soil.
After peat begins to absorb moisture it becomes & part of the mixture
and will not riffle when the green is top-dressed.

This morning Mr. Ferguson mentioned the problem of weeds. Top=-
dressing is one source from which crab grass and other weeds are intro=-
duced into greens. The crab grass seed may come from the soil, or it
may cane from the manure, if manure is used in the top-dressing mix-
ture, Sand rarely contains viable seeds of any kind., Peat is a better
source of organic matter than menure because the weeds which grow on
peat deposits are not the kind which thrive or live under putting green
conditions. So you need not worry about peat as a source of weeds, I
said yesterdey we frequently fool ourselves about the amount of actual
organic matter which is introduced into the top-dressing by manure.
Manure doesn't have quite ns high a moisture content down here because
of the hotter weather, Normally there is 60 to 80 percent of water in
manure, which means that the actial amount of organic mtter at the
start is not over 400 to 600 pounds per ton., Decomposition takes place
rather rapidly in the compost pile and so the residual amount of organic
matter is not very much.

Any one of the fertilizers materials Mr, Ferguson mentioned, such
as cyanamid, cotton seed meal, soy bean meal, Milorganite, etc., can be
used in the top-dressing to kill weed seeds. Probably even some of the
commeroial fertilizers should be satisfactory, Cyonamid is used at 14
pounds and the organics at 100 pounds per yard of top-dressing., They
are added during mixing and the mixture is allowed to stand at least a
week, but preferably for a month or two, before it is used., All o the
weeds , excepting goose grass or silver crab grass, will be killed during
that interval, and then the top-dressing does not become & source of
weeds .

Dry heat amd steam for the sterilizetion of top=-dressing is a
practice which is falling into disfavor. At one time some golf clubs
built elaborate steam chests and steamed all of their top=-dressing re=
ligiously., It is a thing of the past, Now nitrogenous fertilizers are
used for that purpose and clubs depend upon a good thick heavy turf to
help keep weeds out. That is the way to avoid extensive hand weeding.
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There are two kinds of greens in Texas, the bent greens and the
Bermuda greens. They must be handled differently with respect to top=-
dressinge Dr. Sprague mentioned the fact thnt some of the northern
grasses require more top-dressing than others, That is true, and the
reverse is true also. Frequently one can go onto a golf course where
the greens are mixed south German bent and tell by the character of the
turf what the greenkeeper's program is with respect to top-dressing and
fertilizetion. It is not as strange as it may seems If the greens are
top-dressed lightly amd infrequently, and not fertilized very heavily,
velvet bent usually predominates in the turf, When the tendency is to
top-dress generously and frequently, and to feed heavily, then the
creeping bents predominate and there is little or no velvet bent., Sea=
side, commonly used in Texas, is & creeping bents Velvet bents do not
like too much, or too heavy top dressing. It is not wise or good
practice to heavily top-dress bent of any kind in hot weather, If bent
greens are top-dressed during that season the amount used should not
exceed 1/4 to 1/2 yard for 5000 square feet, Generally speaking it
would seem best to confine top-dressing of bent greens to the spring and
fall and let them c omst through the summer,

With Bermude, the problem is different. One big objection to a
Bermuda green is the fact that the runners are stibbly and coarse. The
surface stems tend to make the ball hops A good Bermuda green is one
which is top=-dressed frequently enough to keep the runners burisd, and
fertilized with enough nitrogen to keep the Bermuda leafy. By doing
these two things you will have far better Bermda greens tlan with any
other practice.

When soil structure is bad, like some of these profiles, frequent
and heavy top~dress ing is necessary to produce a good column of soil for
the grass to grow in. Linkogel at Westwood in Sts Louis does not top=
dress more than a couple of times a year now. WYhen he started with the
clay at the bottom of this profile he top=dressed every month in an
effort to build away from it and obtain a layer of soil which was fave
orable for the growth of the bent., When it is necessary to change soil
texture or improve the soil in the green it is best to top-dress more
frequently end more heavily in the cooler seasons, That is what was
done with the green which had the imbedded peat layer, It was forked
first to break the layer. When there is a layered condition, greens
should be forked twice a year, and maybe more, and then they should be
top-dressed generously to break up the layers and try to convert the
soil into one of uniform texture and structure.

Those with bent greens will experience difficulty due to top=
dressing if there is a heavy layer of ratted turf on the surface, This
profile illustrates what I want to stress. It is from a bent green in
Milwaukee. The turf became matted during the war because greens were
not mowed enough. The greenkeeper buried the mat with top=-dressing.

The surface is spongy and not liked by the players, Fermentation of the
buried stems and leaves during hot wet weather can ceuse serious loss of
turf, DlNatted grass impedes and prevents the absorption of water by the
soils The tendency on some of the bent greens in Oklahoma and in Texas
is to have a little bit heavier mat of grass on them than is desirables
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Greens are better from the standpoint of play and more satisfactory
from the s tandpoint of meintenance and management when the turf is kept
tight and not allowed to become matted,

Many of you use Bermuda for summer play and seed to domestic rye
grass for winter. Some have had trouble getting a stand of rye grass
last fall and asked me to discuss the problems The closing fow mome
ents will be devoted to the seeding of rye and methods- of speedily
ridding greens of it in the spring,

Success in obteining a stand of rye grass depends upon using a
program such as I am going to outline. It works in Florida and in the
Southeast section, If it works there it will work in Texas, Trouble
arises from damping off immediately or soon after the greens are seeded,
Demping off occurs gengrally when weathcr is hot and accompanied by
heavy rains, However, greens may and have damped off even though the
weather was favorable for the establishment of rye grass. Generally
speaking that occurs from faulty management immediately before, during,
and after the seeding of the greens, All grasses tend to be soft and
succulent and at its tenderest stage during the seedling period of its
growth. Soon after germination, plant tissues are tender and fall easy
prey to pythium and the various related disemases which are responsible
for damping offs« The answer to the problem is one of doing the things
which will accentuate sturdiness of plant structures. That means using
& minimum of water and a minimum of nitrogen ot seeding time. The hest
thing to do is to let the Bermuda grass partially deplete the soil of
nitrogen for a month to six weeks before seeding with rye grass. Then
thin the Bermuda turf by reking, apply superphosphete and potash, but
leave the nitrogen out of the fertilizer that is applied before seedings
Phosphate and potash tend to make the grass sturdier and too much ni=-
torgen makes it weak. Probably in 75 percent of the sases the grmss
that gets nitrogen will come along faster and will look better tlan the
one which does not, But there is nlways going to be a bad disasterous
year such as this one when & lot of nitrogen is going to be fatal to
the rye grasss The smart greenkeeper is the one who is f orehanded and
prepared for that eventualitye.

Rye grass seed is relatively large and contains & lot of stored
foods It will make & considerable growth on the reserves of nitrogen
that are stored in the seed and does not need any more until after it
becomes established. So use phosphate and potash only before seeding.
The top=dressing used to cover the seed should be a sandy loam, not too
fine grained because then it will tend to crust and interfere with
seedling growths The top-dressing should have some large sand parti=-
cles and I would be inclined to reduce the organie¢ matter content to
less than 25 to 30 percent and thereby reduce waterholding capacity
somewhat., Avoid overwatering and if anything try to underwnter slightly
rather than overwater. A green which is already too wet becomes water=
logged quickly when heavy rains start whereas greens which are just a
little on the under side can take a little extro water without serious
consequences .

After the rye grass becomes established and is growing well is the
time to use nitrogen to make it spread emd form & thick dense turf.
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That is the method which I am sure is fundamentally correct. In the
spring when greens are being converted over from rye to Bermude the
time thnt they are bad for play can be reduced materially., Generally
the rye grass goes out in patches, and not all at once. It is & patch
here and then a patch there. The green is bad for play for a month or
more, About the time the Bermuda is ready to start growth make a heavy
application of sulfate of ammonia, A rate of 10 pounds per thousand
square feet is not excessive, Water the green generously for a week.
The combination of generous nitrogen eand water makes the rye grass
soft. 'hen the grass is so tender that it bruises easily stop watering.
The rye grass will disappear in a couple of days. The retarding effect
of winter grass on recovery of Bermuda justifies seeding the greens
with a 1little hulled Bermuda seeds Besides increasing the density of
the turf there is another advantage. The new Bermuda grass from seed
is somewhat finer textured than the native common Bemuda and stays
that way for several years,

There are tremermdous possibilities of finding a superior type of
Bermuda grass for use in the parts of Texas which &re not suited to bent
grass. I am sure it is possibie to rind a strain of Bermude which will
have more of the characteristics of bent than anything you hove today,
Such a grass will make a more satisfactory putting green than you have
nowe The field should be explored because it my be a better answer to
the greens problem in the more humid sections of the state rather than
the headactes that come with bent grass. There ®re some likely looking
strains of Bermude in the greens et the Houston Country Club. The fine
leaved ones that make a dense turf stay vegetative and do not produce
seed stalks,

A statement about some of the new fungicides like 531 and 177 may
be in order. They are believed to offer possibilities for inhibiting
damping off, They should be tried to see if they will solve the proe
blem. How thoy should be used is hard to say. Several methods should
be tricd. Seed treatments before the sced is planted, end soil treat-
ment berfore seeding, daring the period of germination and while the
young grass is beginning to grow should be tested also. Dr, Thornton
of Carbon and Carbide Chenical Company reports they have had very
promising results with 531 in controlling damping off in greemhouses.
A fungicide which prevents damping off would be of great value,




SOIL TESTING Bl

Jo F. Fudge, Chief
Division of Chemistry
A, & M. College of Texas

This matter of rapid testing of soil to determine its nutrient
level has appealed to the public for a long time and interest in it hes
increased very greatly within the last few years., The general public
opinion of soil testing places that subject a great deal higher than
the facts warrant. Too many people think that they can take & soil,
analyize it for a few minutes, or a few constituents and have the ans=
wer to the problem. For example, I constantly receive letters reading,
"I'm sending you a sample of soil, please tell me if it is any good for
strawberries (or some other crop)". Now that apparently seems funny to
some of you but that happens right along. The importance of soil test=
ing due to the ease of conducting the test and simple infomation needed
to interpret the results has been greatly over emphasized in the public
literature,

Having seid that, I will say that soil testing, properly conducted,
is an important tool in answering some soil questions. A soil analysis
will not tell you what the physical condition of the soil is or what you
can do to improve the physical condition or the drainage, or anything of
that sort. There are soils which will give a low anmalysis on testing
ard which will respond very greatly to fertilization. There are other
soils which will give a similar eanalysis and the response to fertili=~
zation will be very much smaller; other factors than the level dof
fertility controlling the response,

However in answer to & public demand for such a type of service, the
Board of Directors of Texas A, & M, College last summer set up within
the Division of Chemistry of the Texas Agricultural Experiment Station
a laboratory for doing that work. We were immediately faced with the
fact that a number of methods have been published in the literature,
most of which when properly interpreted will give considerable amount
of information on non-calcareous soils but none of those methods were
any good on calcareous soils, A large number of our soils in Texas are
highly calcareous and we have shown through the years in our research
publications no relation has been found between the analysis of those
soils by chemical means and response in the field, nor in the green=
house under more clearly controlled conditions. It has been necessary
to put a competent soil chemist on that question and I am very glad to
say at the present time he is about ready to publish his results on his
methods. I think that we have & method which will work when properly
interpreted.

The mtter of interpretation is another thing. As we lave had no
satisfactory chemisal method which would work with calcereous soils, it
is going to be necessary to make amlyses of caleareous soils and cor=
relate them with responses in the field from fertilized plots. That
work still needs to be done. Analyses can be made only on soils which
are taken according to direction which we issue,
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The Board of Directors have set up the orgarizetion and subsidized
it with a special fund for a period of two years. After this period it
is contemplated that the work will be self-supporting. It was agreed
that a fee should be charged in order to keep out the curiosity seekers,
Otherwise, we would be hopelessly swamped, It is our desire, when Dr,
Kapp has developed the methods which we think will be satisfactory for
.our purposes, to drop the prices so that the money involved will not be
a limiting factor. At present we are set up to run by research methods
e number of constituents and we have a regular mimeographed sheet which
lists those constitucnts and fees which are charged for each one.

There is another thing that I think should be emphasized in this
connection., An analysis of a sample of soil or enything clse is abso=
lutely worthless unless the sample is properly taken, Noer armd I were
talking about that yesterday., How best to take a sample is an important
consideration particularly with respect to greens and fairways, beceuse
you have special limiting factors there which do not apply with respect
to ordirary commercial agronomic or horticultural crops. If we should
get a sample from you fellows and make the analysis by methods which we
consider satisfactory for ordirary use, it will be necessary that we
consicer that you have a very special problem and that the chemical
analysis is worthless unless it is properly interpreted in terms of re=
cormendations for improvement under the conditions of the areas from
which the samples were taken, That elso is going to take some research
work and it is going to have to be from both rescarch and extension
angles, We are going to have to tmkerthe annlysis, go into the field
for which the recormendation is made and see how tlat recommendation
developss I don't know enything about the standards for golf greens
particularly on calcareous soils ard I am sure Noer doesn't either al=-
though he has been working with this for a good many years. Those are
some of the questicns we are faced with in connection with soil amly=-
sis for green work.

QUESTIONS AND ANSWERS
Qe What do you use to check alkali soils?

Ay We haven't done anything along that line because in all of our work
we Aarc running a Beckman end a Beckman from our point of view is just as
goods It is quicker even than & quick test, so that I haven't done any
correlation work between these various quick tests for acidity and the
Beckman, I was particularly interested in getting our own work going.

Q. How should a sample of soil from a green be taken to properly re=
present the area?

A, Dr, Noer=-The difference is that once that area is put into turf you
do not mechanically disturb that soil. When phosphate or potash in
particular is applied the tendency is for fixation to take place., They
move down in the soil rather slowly. They are generally concentrated
more in the upper levels than they are in the lower levels of the soil.
. When one starts to test scils that are taken from fairways it is possi=~
ble to show almost anything you went to in the same methods In other
words if you have applied phosphate, you can collect the soil samples
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at various depths and show almost sny phosphoric acid level that you
want. I'm not trying to kid you althogether but nevertheless there is

a certain element of truth in it and a method of sempling has got to be
worked out, In omr work we do set a standard of two inches. Samples
can be taken from the exact depth of two inches and should be obtained
with 2 tool that takes out a straight column; that is a column that is
uniform in diameter throughout its length., As I said yesterdny, the
troublc is that in some of these areas the turf is rather matted. There
is necd for more work along that line, As Fudge said, it is nececssary
to correlate the results with what one is doing. We think that the
level of phosphorus and potesh should be higher in the green than it
should be in the fairwany, because you are cropping that green. It takes
lots of clipping and you are also actually removing large amounts of
plant food when you apply water so as to keep that growth up to a high
level., 411 those things are important, If the top soil is highly cal=
carcous the tests aron't as trustworthy as arc soils tlmt are neutral or
acide I think that is important. We don't tost soils if they are sent
to us unless they are collected in accordance with our instructions,

Q« What methods are you developing on the cstimation of available
phosphoric acid in calecarcous soils.

A. Dr, Kapp is working now with a mixture of nitric acid ard s odium
acetate, a pl of around 4. So far tlet method is correlating very nicely
with results of large numbers of greenhouse experiments which we have

run through the yoars, and it is the only method which has ever orre-
lated well on thosc soils,

We mave done some work with tho carbonic acid methods I worked
some with that ovor 20 yeers ago at Auburn., But I have never been able
to make it work. A group of soil chemists got together at Omaha at the
meeting of the American Society of Agronomy last November and we wrong=
led back end forth on thet point but never got anywhere, We did get to
a common agrcement that we would study these scils and use them back end
forth and try to develop a method which would be satisfactory on such
soils, Dr. Poach of Cornell hes dorie a lot of work on methods for soil
analysis. Many of theso work admirably in nonecaleareous soils but he
has nover had any luck yet on calcareous soilss The trouble is that all
of those methods are based on extraction of the soil by a weak acid. In
8 highly calearcous soil, the ncid in that extractant is almost irmedi-
ately nutralized and all you are doing is running-eneutral salt solution
through the soils You don't get the solubility on the caleercous soils
as the method was originally developed for non-calcareous soil. So
that, for example, you may have n considerable amount of soluble phos=
phate present in a s oil which would be oxtracted if the extracting
solution mintained its rcidity as it was supposed to, tlnt is, if it
has kept its origimal pH., However, when it roacted with the calcium
carbonate in the soil it went over to a less ascid or even to analkaline
solution and you don't get any phosphoric acid out, Therefore one can
put superphosphate on a caleareous soil, extract it with an extractant
we have used so far and get practically no blue color at all when you
develop your phosphorus color,
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LOOKING FORWARD TO AN EXPANDED TURF
PROGRAM FOR THE SOQUTHWEST

Fred G’mu, U.S oGvo
Washington, D. C.

This is really rather a difficult spot right now. You heard Dr,
Sprague outline a possible research program for turf. Fundamentally I
have been a subject matter man and I cen usually do better talking sub=
ject matter but now, with my position as Director of the Green Section
a great deal of it becomes administrative and what you might call poli=
tical but not in the sense of what you really think is political, but
promotion and development, development of research and educetion that
is, Dr. Lewis is going to speak tomorrow morning on a subject very
closely allied to this one and that is the Future of Turf Research in
Texanse So if I generalize a bit I hope you will bear with me.

I am tremendously interested in the development that is right here
with us now, You fellows have all come from considerable distances and
you came here thoroughly expecting to get something to take back homo.
I believe you did, or you wouldn't be heres I hope you have already
accomplished that purpose. If you have not perhaps there is still time
to get up and ask questions in order to find out some of the things for
which you came, however, you can't continue to come back here year after
year and expect the same or othcr speakers to conmtinue to give you new
information without it being backed by research which is developing new
facts as Dr, Sprague pointed out to you. You my ask, vhat is my place
in this whole picture? As Director of the U.S.G.A. Green Section, our
primary interest and obligntion is to our member clubs as you all know,
I hopes We are supported entirecly by membership dues from golf clubs
which are eligible to belong to the U.S,G,A, Why are we interested in
this broad development of an expanded turf program in Texas? Simply
this, in a great agricultuml state such as Texas, there is a tondency
to relegate turf and turf research to the background in the greater in-
terest of developing agricultural crops, the health of the people, and
all of thats, I maintain that the development of the turf program has
a groat deal to do with the health of the pcople even though it may add
nothing directly to their nutrition. Yet it is a highly important
factor to a great many people and I could go right down the list and
enumerate those factors. You are completely aware of them, the only
trouble is we haven't presented an organized wice and asked those
questions, and presented those problems to the right pcople, therefare,
nothing to datec has been done, except as it has been interpreted from
agricultural research, I commend the boys tlmt have done th t because
their heart was in the right place. They had the interest, they had your
interest, spent their time to do something for you.

We are attempting to develop a rather broad cooperantive de-cerntrali=-
zed program of research amd teaching in the field of turf, even though,
as I said before, our primary interest is to the golf carses of the
country in trying to raise the standards of excellence and maintenance
for the glf courses to promote the game of golf. There are millions
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now playing it amd many more are starting to play every day. Golf is
one of the most hcalthful forms of exercise, recognized by the military
forces, because nearly every hospital has a golf course for the rehabil=-
itation of the wounded veterans, Probably some of you here even partice-
ipated in that,

Our continued interest and support of on cxpended turf program in
Texas is nccessarily dependent upon the continued support thnt you give
our organization., We are free of any commercial connections one way or
the other; we are a research, education, and service organization, The
research part of it has been outlined., The oxtension teaching prrt of
it has not been outlined and it is a very nccessary adjunct to 2 research
program, Eithor one will fail without the support of tlc othcr. They
must be completely inter-grated and correlated if you are going to get
the most out of your program. Unless the results of research are brought
to you in one farm or another they are of very little welue because they
are tucked away in the files and nobody can use them, By the same token
a man in extension teaching, such as George Warner amd his associntes,
couldn‘t continue to go out and give the farmers informetion on poesture
grasscs ond their use, unless there wore resenrch facts being developed
from which he could teach., The same thing is true in our work.

Yes, you might say we are somewhat selfish, but we are selfish in
the interests of the whole becouse if we can stimulate and promote the
development of an expanded turf program in Texas it simply means that in
the working out of some of the problems of parks, lawns, cemeteries,
airfields, and roadsides, something is going to come out of that research
that is going to do us some good too. We want to have o share in it and
we want to help support it, We are extremely limited in what we can d.
At the moment we nre limited largely to & position of guidance, leader=
ship, and information which has been developed over 25 yenrs in coopera=
tive programs and from other stations in furnishing materials , strains
of grosses which have been developed and which we have collected et
Beltsville in coopermntion with the United States Departmemt of Agrie
culture and various experiment stations making the informetion and mate
erianls available to an experiment station that wants to develop an ex=
panded turf program, Thrt is at the mcment our part in the picture,
Occasionally we can find a f ew dollnrs here and there where n progrem is
well rounded and underwny to devote some particuler phase of the turf
progrom. Naturally we would devote whatever money we might find lying
around to promote some phase of golf turf becouse thet is our primry
purpose but in the hope that the research data the t comes out of that
work will be applicable to lawns, parks, cemeteries, and other turf arens. |
That hos been quite true in the pnst. It isn't alwnys directly applic= |
able but by inference you can get a lot out of it, |

I renlly give you fellows o lot of credit for sitting tight in your
seats and taking this all in, because 2 lot of stuff is being thrown at
you, and you are really teking it like gentlemen., I think most of you
are secretely reveling in the fact that there's thet machine and operat-
or sitting over there tnking all this down so that sometime in the
future you can read it all again without having to toke notes on it.
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How are some of these expended turf programs opercating in other
states? Because we are a Yational Orgnnization interested in the deve
elopment of turf our de-centralized program must be cooperative., We
can't do very much alone. The agricultural experiment stotions by
noture are idea lly suited to take up the study of turf because of ther
long anl close association with problems of grass as & whole. bany of
the species that are wed in pastures are the identical species that we
use in turf. There are differences, of course, but there is some over=
lapping, Our objectives are quite different but the specinlized manage-
ment often is the reverse of what the pasture man wants it to do« Rhode
Island was probably the first experiment station in the country to deve
elop a turf research pmgram and I believe thnt started about 1905 if
I am not mistaken, Now thot is a long time and they have been going
continuously and they have continued that program right through this
last var at considerable personnl sacrifice bectuse there wasn't much to
work withs, Most of the personnel was awny working in var programs and
they have tremendously expanded thot since the war. We're supporting
that program morally and financielly. The financirl end of it isn't
very much but it is enough to maintain our interests and to let tham
feel that we are tack of them in their program. They are getting some
money from the state through their regular agricultural resenrch program,
They are getting some from industrial fellowships,

The program in New Jorsey since Dr. Sprague loft it several years
ago has been revived and it is being exparded. It has not been revived
long enough to assume a really definite pattern but suffice it to say
that it is on the way and New Jersey is a highly intensive state in so
far as turf is concerned. The industrial plants are landscapping with
grass, by and large. Acres and accres of grass surrounding these indus=-
trinl plants give a most pleasing and healthful surrounding for the
workers in those plants. The golf courses arc highly concentrated
around the metropéelitan areas, and turf rcally is big business in New
Jersey.

Pennsylvonia has carried on & program for about 18 to 20 years. It
was my pleasure tbo participate in that from 1935 to 1945 as extension
agrononist, I was the extension phase of that progren in agronomy and
Professor Musser wns the research part of the team, In addition to thab
there were extens ion specialists in pathology and entomology, agricul=
tural engineering, end other phases of the work that were continually
available to the turf interests of the state at absolutely no cost,
beeause 21l of that wark is being supported on agriculturel research
funds. The wey thnt is done, and those funds arc not earmarked, the
turf rosearch committce in the state makes n couple trips to the college
every year to renssure the administration that they are continual ly be=
hind the progrom, they are supporting it, indicating the intcrests of
the turf program of the state in the college and bringing enough pres-
sure to bear here and there to sce that the funds for agricultural ree-
search are sufficient to take care of the pnsture progrmmn, the corn
program, the other agricuyltural programs, and turf research in addition.
There is nothing earmarked, It is all part of agricultural research.
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A program has recently been started in Georgia, started largely by
the golf interests because their problems are much more intens ive than
most of the other turf interests. It is being handled at Tifton, Geor=-
gin, under the direction of Dr. Burtin, one of the outstanding plant
genetists in the cowntry. His primary interest is in breeding end he
has devecloped & number of turf strains from breeding pasture grasses.

In his breeding program he's essentinlly a pasture man, but he saves a
lot of these turf things that have come out of his breeding program and
now is working them into this turf program. Those strains are cvailable
to experiment stations for testing. One good breeding station on Boermuda
grass or contipede grass is probably sufficient for a large area but
your testing program must be carried out under different conditions
where thrt grass might be expected to succeeds There isn't much money
in that program yet. They are starting rather, well you might say, on

a shoe string. To start with thc Department of Agriculture, Bureau of
Plant Industry, and the U.S.G,A, Green Section put a few hundred each
into that program to get it started. Then the Southern Golf Association
got interested and they had some money lying around thnt they weren't us=-
ing and they said we would like to support this and so they wrote us a
oheck with the understanding that so many hundred a year would be de-
voted to rescarch at thnt station for a period of five yenrse That five
year period is very good becnuse it gives the rescarch man a chones to
develop a progran over a long enough period of tine to get some resultss
Since then the Georgia State Golf .ssociation has thrown in some, Florida
Golf Association says they might contribute some and just last week up
at the U,3.G,A., Amual Meeting in New York I learmned that the Detroit
Golf Association was planning to make a similar contribution to our
research and education funds for use in Michigan, for the benefit of
Michigan golf courses. Don't forget that all of this is contributed to
the larger picture because as results are found out at one station those
results are tried out in a number of stations, and so that informtion

is immediately distributed over a large area, and we are very pleased to
have the position whereby we can help to distribute that information to
those that can use it.

A similar prosram is underway in the Midwest under the Midwest
Regional Turf Foundation. It is set up a little differently. In fact
no two are set up the same, but they are all operating and they are all
getting something done. So the method probably isn't so important as
the idea of getting something done.

We have a program at Beltsville cooperating with the U.S.D.A,, Bur-
eau of Plant Industry. We are trying to do certain fundamental work that
has natioual significance. It must be combination of the two so far as
we are concerneds We probably never will have the size and scope of
gardens that have been developed before the war at the Arlington Turf
Gardens before the Pentagon was built on top of tkem. That was quite a
considerable loss to turf in the United Statess Tremendous amount of
work was being carried on there of untold value to golf courses =smd
other turf interests all over the country. Since we cannot hope to dup=-
licate that again at Beltsville we would like to see this program decen=
tralized ard more of it carried out in the areas vhere the problems
exist, "We can't very well work on the problem of Bermuda grass encro=
aching on a bent green in Washington because it isn't a bent problem
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but it is down heres This is the place that has that mrticular proe-
blems You could go on and enumerate others.

Now what about the expended Turf Program in Texas? Get your sights
set before you shoots You can't build a research program without an
extens ion teaching program. The two have got to go hand in hand and if
you have to start on a modest scale do it and build up from there. 1In
fact there is a very modest beginning here now, and that is something
from which to build. I don't believe that a lot of you realize how
much infomation you could get out of the various men end of the various
departments of this college until you came here at this Conference.
Primarily because, first you didn't know to whom to go, second, you
didn't know vhat they had and you didn't know how to ask for ite I hope
that is all dispelled because this is your institution and you can zet
help and a lot of good out of it 4f you go after it.

The area in grass in Texas is tremendous. The areaiin the type of
turf in which we are interested is not so large but more important than
that the turf in which we are interested is supported by a lot of people
and to me people are just as interestingas grass, more so, and the
people of Texas & re more important than anything else, Really that is
the keynote to this whole program, the effcct on the people of Texas,
And I believe you have more important people connected with turf inter=-
ests, golf courses, parks, cemeteries, than you have in a lot of other
agricultural interests. You can never get anything worthwhilc without
asking for it. I hate to repeat the old saw but it still holds==it's
a squeaking wheel that gets the grease, If you don't ask for it usually
you don't get it.

I just have to get this one more thing off my chest then I am
ebout throughe We have seen the development, Noer has been more of it
than I have, of a lot of this wark in other parts of the coumtry. At
the beginning everybody came into a cmnferencc hall or a meeting with
a chip on his shoulder. He came in secretly knowing that he had some=
thing he knew about how grass was to be grown. He had & secret and he
would be damned if he was going to tell anybody else, he has got to go
out amd learn it just the same as he did, the hard way. Fortumately
that attitude has beon dispelled in nost of the areas where turf work
is going on because everybody has come to realize that if you have an
idea and I have an idea we exchenge ideas now you have two and I have
two. If we just exchanced dollars then you still have only onec and I
have only one. By the free interchange of ideas and information we help
not just ourselves but our neighbor as well and our whole status in re-
lation to our work and to society is improved.

We want to raise the standard of maintemance, the excellence of
turf on golf courses to the point where the 100=shooter on the public
course or pay a4s you play can play on just as fine turf as the top-star
pros do on tournament courses. There is no reason why it cannot be
accomplisheds It is going to take time. There has gt to be more men
trained in the principles of growing grass under those highly special-
ized conditions. We can't be careless or indifferent about growing
grass where we are working toward such a specialized objective as a
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putting green or fairway or a tee.

I would be remiss if I didn't mention and give credit to the place

that industry plays in the development of your program. Industry hes a
vital place in the development of your prosram.in every way shape and
form because it is almost impossible to do any of our work without ad=-
equate machinery, without adequate materials that go into our construct=-
ion, our top-dressings, and I want to here put myself on record as com=
mending the place that industry has played in the development of all
the turf programs. So far as Texas is concerned I want to say that it
has been a pleasure and a privilege to work with the Goidthwaites in
developing that Texas Turf Tour thet Noer, Fersuson aml I took last
Auguste, I learned a lot more on that trip from you than you fellows did
from mes We're learning all the time. Then again it is a privilege to
come back down here and see the tremendous amount of work that has been
done in stimulating interest in this conferences Everybody has to play

his part. Those boys played a big part and I want to give them credit
for it.

And lastly, you won't get very far acting as individuals. But
working togoether and cooperatively there is practically nothing that you
can't accomplish, Thank you,

QUESTIONS AND ANSWERS

Qe Will you tell us how we can go about orgenizing in Texas to develop
a turf program,

As That's a tough one, I could probably answer that and I appreciate
your question and I know it is simcere, becausc by that question you
have indicated your desire to develop this progmme In the first
place it has got to be your own organization. We have no part in it
except to advise, to guide and to furnish whatever materials we might
have to help it along. I% has got to be your program. It has got to be
your organization of leaders, and you have zot to have n definite ob=-
Jective toward which to works If you organize simply for the purpose
of organizing then don't. Get your objectives clear cut. What do you
want? Do you want a combination Research-Extension teaching progrmm,
if so make that your objective amd everything moves toward that. You
may want another conference, Probably you would like to have an annual
conference. Maybe some of you are not so tired of sitting but thlmt you
would like to comc back next year and do it agnin, Maybe we will have
something new meybe we won't, Alright if that is the second point in
your program make that number two end work toward thet., And through
your working committees with whatever type of an organization that you
draw up, your committee will work with the responsible people at the
college in developing that part of the programe I just donft know that
I can be much more specific than that. But it will be an organization
of men who are leaders in their respective sections in the country, I
hope representating all of the turf interests.,
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Qs How have the nther States set up their programs?

A, Well each one is so different that it is very difficult to lay down
a patterns It would be far better if your leaders vho are clear think=
ers will sit down and map their own destiny. I believe that the spirit
of loyalty in Texas is so great that the diallenge will be met and I
don't think it will be diffimult for the men of Texas to map their own
destiny in this d irection.

The time seems to be right if you miss it now it's pgoing to be a
while before you can pick up the thread againe 4ind onc thing is sure
if this is the place whore you want a program to develop and to emanate
from, be sure that you maintain close contact with the pcople in charge
of the work. And if you have the proper type of infomation, a postal
card can kcep you informed as to developments,
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FUTURE TURF RESEARCH IN TEXAS

R. D. Lewis, Director
Texas Agricultural Experiment Station
A, & M, College of Texas

I am glad to have the opportunity to give the first official
talk since your lest evening's formation of the Texas Turf Association.
If T could have followed my personal preference during the last few
days I would have attended all of your sessions. Agronomy, in which
most of your discussions have been, is only one of about fifteen
subject matter areas with which I have to deals Also a total of 33
research centers scattered about this state doesn't leave me much
opportunity to follow personal preferences.

I was planning to discuss the items that I mentioned informally
last evening, I have changed my discussion somewhat but I will un=
doubtedly repeat some of the things that were mentioned then and also
some of the suggestions, mybe in a little different way, that other
speakers have indicated as neededs I hope to merntion how we may im=-
plement a few of the suggestions for research in turf problems.

To look at the future of turf research in Texas, it is necessary
that we go back into the past to get a running start. Those who have
worked with Texas Soils and Crops much longer than I would grant that
intensive research with our legume forage crops ard our grass faage
erops is reletive new in the South, as compared with the emphasis that
has been placed on research with them in the northern states. Because
of this lack of long-time emphasis we have not yet built the research
organizations that are required to do a real piece of bwsiness in
connection with turf and turf problems,

Yot only that, but the problems are very, very complex with us.,
This map on the board shows the great diversity of native vegetation
areas in Texas. lany of them are very closely related to fundamental
soil conditions that occur in those sections. They are closely
related also to climatic s ituations that exist in those sections.
Based partly on factors of climate and soil and partly on ecgmomic
situations our research men have set up on top of the soil and native
vegetation map what we call "type of faming areas" in Texas, These
may almost be called "types of turf areas"., There are 18 min type-
of-farming areas classified on our map, but some of the main areas
ere broken down into subdivisions so that the total of 36 subdivisions
Just gives you a little idea of the complexity of the problems from
the standpoint of natural conditions with which we have to deal in
approaching these turf problems satisfactorily on a statewide basis.

The kinds of grasses and the functions which we expect them to
perform are also extremely variable. What we learn however in one area
frequently has application in others, It isn't only kinds of grasses
with which we are concerned. Dr. Sprmague must have emphasized very
emphatically yesterday that strains exist within each grass. I have
worked with end have seen many comparisons of different strains within
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a species of grass under different turf menagement situations. Some
of these strains performed beautifully; others of them have shown to
be very poore I think there are some real opportunities in finding
and in developing superior strains in many apparently good turf grasses.

To digress a little, may I remind you that, among flowering
plants, the grass family is probably the largest the world over. In
this state we find grasses in the marshes and in desert areas, in
prairies and in woodlands, on sand and some of them on rocks and other
non-fertile soils, from subtropic situations in our state, to areas of
severe winters, from sea level to very high altitudes,

In the United States there are at lease 159 known genera of grasses
and something like 1100 different species, a great many of which we have
in Texas. You know that grasses undoubtedly are the prineipal food
crop. Among grasses are the wheats, corn, sorghums, and rice, Those
of you that are working with turf for instance may not realize that
more than three-fourths of the world's food supply comes from grasse.
Many fundamental principles known to apply to these crops also aid in
research on grasses used for turf. Particularily does that apply to
those grasses that furnish hay or pasture.

Grasses are used in a great many of our industrial arts. Sugar
cane is & principal examples There are a number of grasses the t fur=-
nish us with fibers and aromatic oils of various sorts, One of the
principal coms truction materiels in the world is the grass, bamboo,
For cleaning up we have another grass, broom corn.

We think also of soil holding grasses, many of thems, This con=
cept ought to be broadencd a great deal, because in addition to holding
soil, grasses, if properly used, also effect the physicel situations
in sollss In an experiment that I initiated ten years ago, we started
with land average in productivity, varied the type of grasses and
legumec sod cups; and on one hand raised the soil nearly twice its
former productivity, and on the other hand with little or no "grass"
nearly cut the soil productivity in half, There was no difference in
fertilizer treatments. On this soil physical problems were the primary
consideration; through grasses the physical situations were improved.

We are talking here mostly about grasses for lawns, golf courses,
airports, gress for beauty, for sports, and for commons. I do want to
emphasize however that much of what we know from grasses, used in the
other ways mentioned, may have its application, That is one advantage
of being associated with a total research program where grasses are
being investigated along those other lines.

To understand research nceds for turf grasscs we must know that
wec are dealing with complex systems of interrelations. This complex
system has the following factors, each of which may be variable and
conscquently the end point mey not be the same unless we take into
account variations within ecach one of these factors,
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The first factor is, of course, that of soil, which kas bea so
ebly demonstrated to you by previous speakerss Soil has its chemical,
its physical, its biological phases. Water is the second factor, A
third factor is nutrients. And a fourth the plants themselves, And
then on top of these four we have management procedures, The treate
ments that are applied give variable results as illustrated in these
soil sections that you have here. Mowing and other operations affect
the turf. Pests, insects and discases and over and above all, climte
or weather , completes the list of main factors in this complex system
of interreletions. To have a complete research progrem, however, we
must know clearly the functions which we expect & particular turf to
perform,

With respect to the plants themselves, it is my belief that one
of our greatest needs is in fundamental research on the physiology and
growth of grasses in the enviromment and under the menagement condite
ions such as obtain here in the Southwest. That type of informe tion
is inadequate even in sections wherc turf problems have been more
intensively attacked previously. Until we know just what tekes place
in some of these grasses, not only above ground, but down underncath
we will not be able to attack intelligently some of the problems of
developing better turf., Not only is such fundamental informmtion
essential in relation to turf, but it will aid greatly in the use of
grasses and legumes in soil building and conserving programs in general
agriculture,

We must understand that this complex system of interacting factors
is not a static thing; it is not fixeds It is changing and I suspect
under intensive turf conditions it is clanging much more rapidly than
in many of our striotly farm ficlds. It is a dymamic changing system.
Soil itself is dymamic. It's alive, That life sometimes is a very
high life, & very good life, Sometimes it is just pessive; and some=
times it is downright ailing and poor, even unto death,

One of the most important soil factors in connection with the
growth and production of turf and a greet many other crops is that of
drainages I don't know whether you have discussed this thoroughly
this week or nots Mr, Houston mentioncd it the first day. Good
drainnge mey have far more to do with the success of obtaining good
turf under Southwestermn conditions tlat we have yet realized, Texns has
at least 8 agricultural areas in which primarily because of poor
drainage there is too much salt -in the soil, too much alkalinity.
Possibly where some of you greenskeepers have poorly drained soils and
where you are adding a lot of water, "salt" or alkalinity may be one
of the factors that contribute to poor turf. A lot of water that we
use is very high in soluble salts,

You my feel that I overemphasize drainage, but I remember an
experience that some good friends of mine had in construction of a golf
course 2 few years agoe. Drainage was the thing uppermost in their
minds. Over the objections of the greens committee they insisted on
putting in what they felt was adequate drainnge, but what the greens
committoe felt was entirely excessive. As a& result that course has the
finest grecns and fairways that I know of in that section.
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As hos been suggested at various times in this conference we need
to know more about the variations within what now appear to be the
better grasses, I am not sure that we even know which are the better
grasses for many areas, You folks may fecl that that is pretty well
solved, but I am rather skeptical,

As we study and as we put these factors togother into 2 system we
would like to develop specifications, much as Drs. Noer and Grau are
aiming to do. We would like to develop specifications that are based
on a thorough understanding of these factors and that can be used a&s
the basis for action programs. As I said last evening many of our
researches will have to be done under conditions amd with facilities
that you folks probably can make available,

The Texas Agricultural Experiment Station has 33 research centers
including the main one heres, Mr. Potts has on our Brazos Valley Field
laboratory en interesting planting of several grasses under different
treatments, and primarily for pasture., But the results enable us to
at least make some preliminary recommendations for grasses under simi=-
lar types of soil situations for turf purposes,

If I can get across only one point I will be very happy. For
some reason not nearly as many young men aAre going into sgricultural
sciences generally as we needs This is serious from the standpoint
of future leadership in agriculture, of research, and teaching pro=
grams, and of a lot of the industrial programs related to agriculture.
A series of scholarships or fellowships is needed which will enable
young men and young women too to work in turf problems; to get their
advanced training, with grass, with turf, with soil, Only then will
they be prepared to take their pleces in research and teaching and
out on the greens, fairways, parks and roadsides carrying out the pro=
grams and in advis ing such programs of turf improvement and mena gement.
The shortage of trained men jeopardizes the future success of these
programs more than any one other factor tlat I now know,

What are the sources of funds that might be drawn upon for re=
search work in turf? Neither you nor we can operate without funds.
We might possibly, at this present session of the legis lature, (chat's
up to you folks), get a special lump sum appropriation for such re=
search,

Another source of funds that we use for research work is sale of
material that have been grown in connection with some of the research
programs. However, it is very unsatisfactory to have sales a required
endpoint of researchs In turf research there is little prospect of
sales being much of a source of income unless you save all these
clippings and maybe process them for special vitemin foods of some
sort!

We have possibilities of utilizing some enlarged federal appro=
priations for research in turf, specifically those authorized last
August under what is known as the Hope-Flanagan Act or the Research
and Marketing Act of 1946. I hope that these funds will be great
enough to permit enlargement of our basic research in grasses and
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legumes ; some of which will have their use in turfs.

Also other sources of funds are contracts and grants-in-aid. Some
companies, associations, or individuals who are interested in solving
actual research problems, contract through the Texes A, & M. Research
Foundation for specific research. Others provide grants-in-aid
directly to the research program, such as in turf problems. These
grants-in=-aid are used partia 11y for the advanced training of folks in
these particular areas, Last evening you may have noticed me going to
Fred Grau, whom I have known for a great many years, to ask him when
we could put in the application for that Greens Section Fellowship
that he promised us, or didn't he? You folks will put the pressurec
on for that,

I'm hoping that Dr. Grau may be able to place that fellowship
here soon to help us get that rounded program, turf program developing.
As we work out some of these research programs together we would 1ike
to have from you turf men a listing and a classification of the main
problems as you see thems We shall be pleased to work out the future
research progrom that we should undortake in order of priority of
problems. We would be very happy to have the privilege of setting up
with you what might be called & turf research advisory committec.

I appreciate this opportunity of bringing to you some of the
thoughts of our staff and some of my own with respect to both the
opportunitics end our hopes for future research in Turf.
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ROADS IDE DEVELOPMENT

Jao. L. Gubbels
Texas State Highway Department

I now have the honor of addressing the Texas Turf Associations I
was glad to see the Turf Association formed last night., I know there is
a great deal we don't know abaut turf. We in the Texas Highway Depa rt-
ment who are dealing with a vast territory of lands knew a great deal
more about turf 15 years ago than we & today. Ve probably have more
literaturce on the matter now than we ever had, Vhenever there is a
good deal of literature on a subject it is usually an indieation thet
we know less.

There are approximately 197,000 miles of roads in Texas, of vhich
26,000 miles are maintained by the State Highway Department , comprising
about 235,000 acres on the roadsides including shoulders. The only
portion of the highway right-of-way which can be looked upon as perman=
ent is the roandsides The paved ribbon is subjeet to deterioration, to
wear and tear, while the roadsides, by means of the establishment of a
turf, improve over the years to & point of stability. There arec dif=-
ferent methods by which that stability of the roadside may be obteined,

We have conducted & great many experimonts in our state, but as Dr,
Lewis pointed out a little while ago, it is gencrelly conceived that the
first and most important test in engineering is drainage; the next and
most important test in onginecring is draimage, and the third biggest
test in engineering is draimmge. That does not only apply to the ribbon
of pavement, but it also applies to the vegetation along the roadsides.

We of course have heard a great deal of talk about sur cliratic
conditionse It is very changeable and in great variety in the states
If we stop to think about it, we have npproximately 265,000 square
miles to decal with in 254 counties, We realize that there must be a
great variation in olimatic conditions. However, we have found in our
work that it isn't a drought or excessive rains which cause the most
damage to roadsides, but the o1d waves which come into the state, such
as wo heve recently experienceds They cnuse more damage to vegetation
than any of the other elements. We think of West Texas as the nrid
country, and it almost seems hopeless, because the rainfall is very
little annually in some sections. The rain often comes in two or thrce
days = sometimes in a few hours - then no more rain the balancc of the
year. But in our effort to stabilize the roadside, that drought is not
half as bad to work against as are the old spells which come over the
state,

Bur greatest success of roadside stabilization, I believe, is in
the Panhandle where the rainfall is epproximately 20 inches, sometimes
less. And yet our success is almost 90 per cent there compered to East
Texas whore our rainfall is much greater. The reason may be that we are
Just a little bit more careful, because we rcalize that there is a pro=
blem of drought, and therefore we give it a great deal more attention.
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As stated before, there are different ways to obtain stability.
First, the construction of diversion dykes in the lands adjacent to the
right=of-way, in which the water will be absorbed in the earth before
it reaches the highway. By this method a great many of our culverts
under the highway could have been eliminated. This procedure, however,
is not always advisable, and can only be practiced in the grasslend
areas where the rainfall is very sparse, where the ranchmen do not
object to additional water, Then there is the diversion dyke within
the right=of-way to divert the waters to the adjacent land, with the
approval of the property owner, especially in such instances where the
runoff is a considerable distance from a creek, river, or other chan-
nels We have found that owners, especially in grasslands, are very co=
operatives Of course, there is different story when we are in tilled
land areas.

The next hest step is to study the stability of the soil before the
highway is located to ascertain how much rainfall the soil can stand be=-
fore it erodes, then establish a profile of the highway proper, accord-
ing to the stability of the soil. For example, & sandy soil prafile
would have to be fairly flat, and as the binder in the sand increases,
the profile can be increased in steepness of grades That method is,
however, very cumbersome in many respects and cannot be carried out
100 per cent, bhut the knowledge of it cautions the engineer to study
the soils before he develops his profile and cross-sections.

The next step is to have wide rights-of-way, providing sufficient
space for runoff ditches rounded in & crescent shape, If sharp V-shaped
ditches can be prevented, the scouring out of the soil is cons iderably
less, This rounding shape also makes for a pleasing roadside, amd a
sense of spaciousness. In highway work I think spaciousness, or a
sense of spaciousness, is the finest factor in preventing accidents.

The next step is to establish a turf on the roadside. In order to
establish a good turf, it is of course necessary that the soil be of
sufficient fertility to establish & turf., We of ten use soil-building
legumes for that purpose, such as bluebonnets, lespedeza, sweet clover,
and a few other clover varieties., In extremely sandy soils we have
found that the working of cut straw into the soil to prevent it from
eroding, then sowing grass seeds, is a successful method.

As a whole, so far the most successful grasses we have found are
Bermuda and buffalo. This is true, however, only due to the avail-
ability of these grasses. There are other grasses as good as these,
but the seeds or stolons are not always available, economical ly speaking.
We have experimented with centipede grass, and found it successful in ;
sandy soils, but it does not do so well in a tough, hard soil or coarse
sands This grass has been greatly over-rated in advertisements by come
mercial firms. For example, one statement they make is that it won't
die if you don't water it, and you don't ever have to cut it. That is
also true of Bermuda grass snd buffalo grass = if you don't water it,
it won't die, but it certainly won't grow, so you don't need to mow it.
That is one of the tricks in advertising, and I believe such false
statements mislead people, then when it is found that it haes to be
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wa tered and mowed, the people lose confidence in centipede grass. But

it is a very short grass, and the chief advantage of it is that it deve-
lops under the ground more than it does on top of the ground, if the soil
is pliable and the aeration is goode In a large organization such as the
Highway Depa rtment, we can always have experimental plots in different
sections of the state and then watch the results under the most trying
conditions, We never try to pet a particular vegetation. If it isn't
hardy enough to support itself aftcr we have given it the proper start,
then we don't want it for roadside use.

We have gone far with the St, Augustine grass. In Pecos and vicinity
we have established some very fine St. Augustine grass lawns, Ten or fif-
teen years ago we didn't think it would grow further north than the Rio
Grande Valley, As carly as 1935 we pulled it out of the Velley and plan=-
tod it ncar Bryan and near Texarkama, and in different s ections of the
state, and we have found it to be one of the finest grasses, especially
along the Gulf coast. ¥We have many miles of highways now covered with St.
Augustine grass along the Gulf coast highways. In our exper imentation
with this grass we planted it in conjunction with Bermuda and centipedes
In the oxperiment, we did not irrigate the grasscs, and the St. Augustine
grass finally won out over the Bormuda and the centipede grass. In other
words,, it withstands the drought as well as any other grass we have in
the statc,

In thec begiming of the war, the South African government sent grass
experts to the state to find a grass which would be successful for air-
ports in South Africa, These men finally decided on the vine mesquite as
being their best possibility. This vine mesquite is apparent mostly in
West Texas, but is especially luxuriant around Jacksboro. We find that
vine mesquite offers great possibilities for our rondsides, and I see no
reason why it should not be excellent for many other uses, such as lawns
and golf courses,

The soil conservation people have experimented a great deal with
Weeping Love Grass and other good promising grasses to establish & solid
turf of rather short varieties,

Before the war we were able to buy sufficient Bermuda grass, and we
were mest successful with the mulch-sodding methods That means the grass
soil was plowed, lifted up and loaded in a truck, then deposited on the
roadsides of about 5" compactness on sterile soil, That method cost as
little as 30¢ to 65¢ per cubic yard. Nowwe are often unable to obtain
Bermuda grass, since the farmers have become more conscious of their own
grass problem and are not so eager to sell their pastures to us.

We are now experimenting with asphalt mulch or a cutback aspmlt, by
applying first a topsoil, then a residue of natural fertility, seeding
then with Bermuda grass, using from § to ten pounds of Bermuda grass seed
per acres A thin coating of non=-toxic asphalt is applied to retain the
moisture in the soil to prevent the soil from drying out during the time
of germination of the seed, regardless of drought. If this asphalt were
not used it would take nbout 11 gallome of water per square yard to suc=
" cessfully grow Bermuda grass. That is a great denl of water, especially
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if it has to be hauled considerable distence, That is 2ll right in
cities, but in the country, it proves to be wvery inconvenient and expen=
sive. Before the war we have paid as much as $3.,00 per thousand gallons
for water in some territories, amd that is too much, when we consider
the vast area of our roads ides over the state. Also when asphalt is
not used, we would have to use a straw mulch where seeds are plented.
That is not always successful, since it induces fungus growth and a
great many other pests. We lve also tried sawdust, but the results
were not worthwhile. We have experimented with cotton burrs. Cotton
burrs in the soil is probably still one of the finest ways of introduc-
ing mulch and aeration in the soils In many places this method is used
extensively. The application of asphalt not only protects the soil from
drying out during a2 drought, but protects it against erosion by hard
rains as well,

The specification for the application of non-toxic asphnlt is ap=
proximitely 0.2 ga llon per square yard, and the temperature of the cut=
back camot be higher than about 150 degrees Fahrenheit when applied.

If more hent is used it may do a great deal of damcge to the seeds As

I stated before, we are still in the experimental stage with esphalt,
and as yet we have very little information, but undoubtedly in the
future we will know a' great deal more about it, since we are experiment=
ing with it in different seotions of the state. We are really expecting
a grent future for asphalt covering.

We have n slogan in the Highway Department thet it is better to use
one handful of seed than a truckload of rocks for the prevention of
erosions We use in our work a great many types of wild flowers, especi=
ally the low-growing varieties, such as bluebonnets, pairt brush, prime
roses, and other varieties of low showy types which will add to the
recreational facilities, as well as protect the soil from erosion.

When I came to the Highway Department about 13 years ago almost all
of our engineers had a hobby; they were interested in one particular
phase of highway worke Some were specialists in concrete; others were
specizlists in locatiom, or in asphalt or drainage. Now we no longer
have cpecialists. These men, everyone of them, are interested in all
phases of the roadbed and the roadside. They cease to be specialists,
and I believe, as I have heard so often, that if we cease to be special=
ists and give a little more attention to the picture as a whole, we
might be able to pick up a great deal more information and make our
work just a little bit more pleasamt,

QUESTIONS AND ANSWERS

Qe Does the centipede grass do better in the eastern part of the
state than it does in the western part?

A. I should say that the cold weather has a great deal to do with that.
In other words, centipede grass is considerably susceptible to cold
waves such as we have had this winter.s I know that the centipede grass
can be grown elsewhere as successfully as in East Texas., I believe that
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it has great possibilities in sandy soils almost everywhere in the state,

Qe Can this grass be obtained commercially?

A, Yes, I believe that there is & firm operating in North Carolina, but
it is very expensive, We have our own plot of about 5 acres which is
enough to cover this state.

Qe Is it not true that this grass grows better in acid soils?

A, Well, we have a considerable acid condition at Tyler where it is
doing welle We have an alkali condition in Austin, and the grass is
doing as well, if not better, than at Tyler, so I don't know whether

that statement will hold up.

I might say here that we lve specifications on asphelt treatment
and it is available in our department.




TURF FOR AIRPORTS

Sydney H. Watson
Army Air Corps
Dallas Texas

Dust is a hazard to flying operations, causes excess ive wear on
airplane motors as well as other precision equipment, and is injurious
to personnel. Flying hours between engine changes have been more than
trebled as a result of dust control, and respiratory disturbances have
been rceported eighty-five percent less following elimination of duste
The cost of dust control is infinitesimal when compared to savings af-
fected by reduced damage to equipment and savings in productive man
hours.,-

A good grass cover is very effective in controlling dust aml water
erosion, and if properly managed, can be maintaired under intensive use,
including pedestrian and aircraft traffic,

The turfed airport lends itself in an excellent manner to those
airport sponsors who are uncertain as to the future of aviation for
thei r municipality in that this type of airport may easily be so planned
and designed that it is the first element in stage construction. As
such, the facilities offered may bc adequate for years to come, but may
be readily expanded and improved whenever the expenditure of additional
funds appears justifiable,

The subject of the turfed airport immediately presents to mind a
multitude of construction problems, some of which are not completely
solved. Of prime importance in this type of installation is an cconom=
ical but adequate turfing treatment to provide stability and dust and
erosion control even though subjected to intensive use by planes in all
kinds of weathers Wherever climatic conditions favor its establishment
the most satisfactory but inexpensive solution to date is a dense cover
of sod-forming grass, growing on stable, well-drained or soil-like mat=
erinls It is primarily with this phase of construction that the follow=
ing remarks are applicable.

Site Selection

The importance of proper site selection for & turfed airport cannot
be too strongly emphasized. In the site selected must be a composite
of the many factors that properly combined will produce an airport which
is easily accessible to the ws ing agency and patrons, satisfactory to
the aviator from the standpoint of operation and yet economically con-
structed and maintained. Both from the agronomic and tle engineering
standpoints there are certain requisites that an airport site must have
if satisfactory results are to be obtaineds The incorporation of these
requisites in the site selected can save thousands of dollars otherwise
expended in performance of construction measures necessary to rectify
deficiencies,
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Dra ina ge

No discussion of turfed airports can be considered complete unless
it points out the great importance of drainage in the establishment and
maintenance of turf grasses and in providing a landing area which my
be used during periods of wet weather. Without going into & discussion
of drainage systems, which is a topic in itself, it will have to suffice
to emphasize the fact that surface water drains more slowly from turf
than from pavements, and therefore more pitch or slope is required to
remove vater quickly from a grnssed area than from & concrete or asphalt
surfaccs In addition, a soil covered by dense vegetetion may have as
much as three times the absorption rate as the same soil void of vege=
tative cover, For this reason, porous loams or mixtures of loam ond
clay soils with more than 50 per cent sand are of great advantage from
the standpoint of drainage on a turfed airports In certain instances
the use of agricultural drainage tile in limited areas may be feasibles
While the costs of securing adequate airport drainage may appear exces=
sive and the results are not recadily apparent, it is a feature of con=
struction which should be carefully designed and executed if satis-
factory wet weather operntions are ever to be obtained,

ToEs nil ing

In preparing an airport to be turfed, one of the first problems
which presents itself is the advisability of saving topsoils. The
stockpiling end replacing of large quantities of topsoil involves cone
siderable delay end expense. Assumption that this operation is an
absolute necessity should be challenged in view of the fact that in
many localities the subsoil is suitable for plant growth from & physical
standpoint end will produce a satisfactory turf provided sufficient .
plant nutrients in the form of fertilizer are addeds The advisability
of saving topsoil is particularly questionable in some sections where
the topsoil itself is relatively infertiles The cost of fertilizer re=
presents only a small fraction of the cost inwvolved in moving or saving
of topsoils Accordingly, while the practice of topsoiling is benefi-
cial in some localities and under certain conditions may be essential
to the eventual success of planting operations, it should by no means
be considered a "must" item of construction. In this comnection, howe
ever, there is a great deal of room for improvement in dirt moving end
grading specifications to devise methods of saving the maximum amount
of topsoil at a minimum cost,

Fertilizer

As previously mentioned, the application of adequate quantities of
commercial fertilizer is requisite for the establishment of a satisfac=-
tory turf, particularly on infertile soils. The fertilizer requirements
of grasses for turf purposes are very different from those of most field
cropse Grass produces a large amount of foliage for which nitrogen is
primarily required. Because of this, together with the fact that nit-
rogenous salts are readily leached from the soil, nitrogen is usually
the element which is likely to be most deficient in e soil, In general,
therefore, the fertilizers which are recommended for turf are high in
nitrogen.
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Soil analyses, when considered in relation to the requirements of
the grass to be planted, are very useful in helping to detemine the
types and amounts of fertilizers to be applieds Inorganic fertilizers
of 10-6=4 and similar grades, however, usually should be applied at a
rate of 80 to 120 pounds of nitrogen per acre.

For most conditions inorganic fertilizers are more satisfactory
than the organic from the standpoint of cost as well as quick avail=-
ability to the grass. The organic materials, however, have the advant=
age of being more lasting in effect due to slower decomposition and
accordingly may be used to good advantage on sandy soils or in regions
of high rainfall where inorganic fertilizers are leached rapidly.

Grass Species

The wide range of climatic conditions prevailing in Texas made it
necessary to give close attention to rainfall, temperature and other
climatic factors in selecting the right grass for a given site.

The most ideal grass far landing fields in Texas at present is
Bermuda, This turf-forming grass is adapted westward without irriga-
tion to approximately the 100th meridian.

West of the Bermuda territory and overlapping it for many miles
East is & native grass territory which will sustain the growth of
Buffalo, Blue Grama and other native grass species under considerable
airplane traffice The western limits for airport use of these native
grasses are hard to define due to variations in climate, elevation and
soils, but established stands are known to survive traffic as far west
as Lubbock and Amarillo, Texas.

In general, unpaved airport sites within the native grass terri-
tory must be selected primarily for the cover of native grass already
on the site and requiring a minimum of leveling or grading, inasmuch as
two or more years are usually required for establishment of a dense
stand of native grasses. A dense cover of Bermuda grass, however, can
be established within a period of from three to six months, depending
upon rainfall, soil conditions and maintenance subsequent to planting
operations.

Native grasses are established principally by seeding, whereas
Bermude grass may be established either by seeding or by vegotative
means such as sprigging. The latter method is the more feasible in
the colder and drier sections of the Bermuda grass territory due to
the fact that such plantings are less likely to winter-kill and will
withstand more drouth during the initial stages of its establishment.

Much time could be spent at this point in discussion of planting
methods , particularly sprigging. However, suffice it to say that
methods have been improved amd satisfactory sprigging machines devel-
oped, the net result of which has been a cost decrease of from $150
per acre or more during 1942 to an average cost of $32,50 per acre in
1943, '44, and '45,
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Costs of Turfing

A few average figures have been assemble d from construction cost
records to present some idea of the relative costs involved., Before
going into these cost comparisons, it might be well to clarify one
point. These comperisons are in no way a reflection of one method
against another. They are simply statements of fact and as such should
‘be judged on their own merit. In other words, turfing operations on
airports should be considered strictly as engineering with vegetative
materials and should be evaluated as such,

Most of the Army airfields in Texas requiring all=over landing
facilitics were sprigged with Bermuda grass. The average total cost of
this operation including tillage and fertilizing wes epproximately $50
per acre or about one cent per square yard. Bermuda grass seedings,
including tillage, seed and fertilizer, cost about $25 per acre or one=
half of a cent per squarc yard,

Irri@tion

In order to esteblish and maintain grass for intensive use under
arid and semi-arid conditions, it is necessary to supplement reinfall
with irrigation. Observations made during the past several years have
led to the conclusion that a minimum of thirty inches of water per year
is required to produce an adequate Bermuda grass cover to control dust
under intensive traffic,

Irrigntion has been successfully utilized on many Army airfields in
the semi-arid Southwest to establish and maintain Bermuda grass covers

Once it has been determined that sufficient water supply can be
developed to supplement annual reinfall to insure a minimum of thirty
inches of moisture per year, the cost of the system can be determineds
Sources of water supply include deep wells (750 to 800 feet in depth),
irrigntion canals, sewage effluent and nearby streams or lekes, Irpi=
gation is accomplished by sprinkling, since dykes utilized for flood
irrigation would naturally render the field unusablé by planes. The
main supply lines are buried. The number rcquired depends upon the
sizec of the field, for example, & single line is adequeate for a field
up to three hundred fifty acres. On a fiold of this size, the buried
supply line is placed through the center of the fieclde Valve boxes are
placed 2long the main supply line &s required for connection of porte
able supply lines. Above=ground secondard portable supply lines take
water to portable sprinkler lines. The diameter of burried supply
mains is usually eight to ten inches, depending upon the size of the
field; portable supply lines, six inches; and sprinkler lines, four
inchess All above=ground pipe is galvanized lightweight, sections
being from sixteen to twenty feet long, (A 20«foot length of 4-inch
pipe weighs forty pounds and can be essily removed by one man),
Sections of portable pipe are joined together By quick coupling devices,
requiring no wrenches or other tools for joining or disjoining. This
type of conneetion permits repid movement of lines when watering in a
given area is completeds.
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Cost of the airfield irrigation system naturally depends upon size
of the field, source of water supply and related factors. The following
are actual costs of irrigation systems on thrce separate fields, In
each case, the system was designed to apply one inch of water over the
entire field in & minimum of ten days.

Field No. 1,

(1) Acreage irrignted -- 690

(2) Source of water == irrigation caml adjacent to field.

(3) Total cost of irrigation system -- $39,334.,00.

(4) Total cost per acre of irrigation system -- $57.00.
Field Nos 2,

(1) Acreage irrigated -- 575

(2) Source of water =- wells.

(3) Total cost of irrigation system == $52,103.00,

(4) Total cost per acre of irrigation system =-- $90.43.
Field No. 3,

(1) Acreage irrigated -- 295.

(2) Source of water -- wells (three 750 to 800 feet deep)s

(3) Total cost of irrigation system -- $63,393,06.

(4) Total cost per acre of irrigation system -- $211.50.

The average cost of installing irrigntion systems on the above
listed fields was $99.25 per acre, and the cost of planting Bermuda
grass sprigs, overseeding, fertilizing and watering of grass until
established was averaged approximately $65,00 per acre or, in other
words, $165.00 per acre through the establishment phase. One hundred
sixty-five dollars per scre is a lot of money to spend growing grass;
in fact, it is almost three and one-half cents per square yeard --
034 to be exact., But is there a le ss expensive method of control of
dust on intensive use areas under low rainfall conditions? It has cost
as much as $500.,00 per acre for oil dust palliative which is temporary
and not satisfactory for intensive plane traffic.

Designed capacity of irrigntion systems varies with the size of
the field, For o 600-acre field the design is for approximately one
thousend gallons of water per minute, which permits applying an acre
inch (approximately 28,000 grllons) in twenty-ecight minutes actual
watering time, At this rate, the entire 600 acres can be watered in
approximately 300 hours.

The length of sprinkler line or lines, number and spacing of
sprinklers end capacity are contingent upon size of sprinklers and
prossure at the sprinkler head, In general, sprinklers are spaced
forty feet apart, and a minimum pressure of approximately thirty
pounds at the sprinkler is required to insure uniform coverage of all
areas.

Sequence of irrigation is arrenged in such o manner that not more
than one=fourth of the field at & time is closed to operations. Fields
are usually divided into four equal quarters. This leaves a large "L"
shaped area available for use at all times, thereby interfering only
slightly with flying operations.
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From three to six men are required to operate an average size
irrigation system, Movement of portable supply and sprinkler lines is
the big labor item. Cost records for a field having a thousand=-gallon="
per-minute system on an allover grassed field show an operating cost,
including labor, fuel, cost of water and supervision, of $2.454 per
acre inch of water applied or $24.54 per acre per year to apply ten
inches of water, At another field with a 625-gallons=per-minute system,
the cost per acre inch was $5,04, Total maintenance cost, including
irrigation, mowing and miscellaneous work, on still another irrigated
ficld consisting of 295 acres was $27.61 por acre per year. This field
has had an average of 660 landings per day, is absolutely free of dust
and grass has not been damaged.

Studies have becn made of use intensity of paved runway fields as
compared with all-over irrigated ficld. At a particular station having
an irrigated auxiliary field consisting of 295 acres and a runway aux=
iliary field with three sets of paved dual runways 150 by 3,000 fecet
plus connecting taxiways, the average number of landings has been the
samc; namely, 650 per day, Maintenmance cost on the irrigated ficld for
a year was approximately eight thousand dollars, while on the paved
runway field it was slightly less than twenty-nine thousand dollars,
including resealing and resurfacing.

Irrigated Bermude grass has been successfully used on drill fields
and athletic areas, Under such conditions, it is usually possible to
connect sprinkler lines to existing water mains in the cantonment
area, The cost of providing & portable irrigation system on one spe=-
cific area consisting of ten acres was $112,13 per acre. The area
involved consisted of a combined officers and cadet recreational area
and was utilized intensively every day except Sunday by a total of one
thousand one hundred fifty officers and cadets. Approximately forty-
two thousand gallons of water ver acre was applied during each period
of watering, The time required to accomplish watering was approxi-
mately eight hours, Irrigation equipment utilized for this area con=-
sisted of 840 linear feet of four=-inch portable supply main, 460
linear feet of three-inch portable sprinkler pipe, 1 four-inch hose
fitting, 2 four-inch, ninety-degree fittings, 1 three-inch fitting and
12 sprinklers, Sprinklers were placed forty feet avart. The total

.cost of grass establishment, including portable irrigetion system,
fertilization and grassing was $157.13 per acres Total maintenance
cost over a period of one year was $26.08 per acre. This cost includes
cost of water and its application, cost of mowing and other miscellan=
eous maintenance activities.

Oiling for dust control under similar conditions costs not less
than $200.00 per acre and usually much more, It is usually necessary
to reoil a minimum of twice a year at a cost of over $200,00 per acre
as compared with $25.00 to $50,00 per acre for maintemance of irrigated
grass.,

Can irrigated, grassed landing fields which will be satisfactory
for heavy aircraft be developed in low rainfall areas? Maybe, and if
so, the cost would be only a fraction of that of pavement, Dry soil
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will withstand tremendous loads, and grass with its five to ten tons of
heavy root mss increases stability. Possibly some inexpensive method
of obtaining added stability should be investigated more thoroughly.

Conclusion

In closing, it is probably well to emphasize the fact that turf
specialists are fully aware of the limitations of turf for airports.
Nevertheless, after allowances are made for all of its limitations,
there still remain many possibilities for its effective use in the
planning of postwar airport progrems.

At present, we are in many ways still pioneering in this program
of airport engineering with vegetative materials, Such a program
necessitates the closest of liaison between the agronomist and the
enginecrs, With such a liasison in both research and construction,
however, the ceiling and visibility are unlimited for future constructe=
ion of serviceable, inexpensive, unpaved, all-weather airports.
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ORGANIZATION OF THE TEXAS TURF ASSOCIATION

The Texas Turf Association was organized during the business meet=
ing held in conjunction with the Turf Conference at Texas A, & M. College
January 21, 1947. This organization is to be comprised of individuals
having an active interest in turf, all phases of turf being represented
including home lawns, parks, athletic and recreational areas, highway
shoulders and roadsides, end airports. The primary objectives of the
association at present will be that of promoting an interest in the
effective use of turf and in securing adequate funds for a research and
extension program to be conducted by Texas A, & M, College,

Officers

Presidont L L L B R R R N I B B O A B A B B AL B B B L L B B L Gordon H. Jones
Chief, Turfing Section, Civil Aeronautics
Administration, Fort Worth, Texas

vice-PrCSident LB B R R R B R N I T R R R R R N B L N I R R Ho‘mrd Bl Spmgue
Dircctor of Agricultural Research, Toxas
Rescarch Foundation, Dallas, Texas

Vice-Prcsidont CRE I R B S R N R SRR B I R NN AT B R R AL BB S R I L SumsOhneider
Professional, River Oaks Country Club
Houston, Texas

Secretary=Treasurer sesscessssscosssssssssssssnessassssss Goorge Aulbach
Professionnl, Amarillo Country Club
Amarillo, Texas
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FIRST ANNUAL CONFERENCE ON TURF IN THE
SOUTHWEST, A. & M. COLLEGE OF TEXAS
COLLEGE STATION, TEXAS
JANUARY 20-22, 1947

Adams, J. E,, Head, Dept. of Agronomy, A, & lis College of Texas
Alexander, Robert M,, Ft. Worth, Tex., Supt, Colonial Country Club
Anderson, Andy N., Galveston, Texas, Greenkeepcr, Country Club
Aulback, George, Amarillo, Tex,, Amarillo Country Club

Ayles, Richard E.,, Houston, Texas, Pine Forest Country Club Greenkecper

Banks, Ben D., Dallas, Texas, Pro=Mgr., Cedar Crest Golf Course
Bebb, Kenneth, Houston, Tex., City Forester, City of Houston

Beck, Odis, Ft, Worth, Tex., Asst. Supt., Ridglea Golf Course
Blaisdell, Foster, Tyler, Tex., Recreation Dept., City of Tyler
Blakeney, Thomas G., Houston, Texas, Owner, Houston Lawn Service
Bold, Joe H,, Kilgore, Tex., Pro., Meadowbrook Country Club

Bone, Harry dep., San Antonio, Tex., Kelly Field

Bone, Norfleet G., Austin, Tex., Lendscape Architect, Tex. St. Par. Bd.
Bowman, Lee E., Dallas, Tex., City of Dallas

Bowman, Reggie C,, Dallas, Tex.,, Greenkeeper, Lakewood Country Club
Brewer, Bill, Greggton, Tex., Ovmer, Greggton Golf Club

Bush, William R., Dallas, Tex., Greenkeeper, Brook Hollow Golf Club

Cantrell, Warren D,, Midland, Tex., Midland Country Club
Cole, Pete T., Tyler, Tex., Chairman, Park Board
Crain, Albert W., College Station, Texas, Depts of Agronomy

Drummet, Paul W., Houston, Tex., Co=-owner, H.&Hs Ranch Rec. Center
Dubose, Leon W, Jr., Houston, Tex., Houston Country Club

Dugan, Marian A,, Longview, Tex., Greggton Golf Coarse

Dunn, John F., Bryan, Tex., Bryan Country Club

Edwards, Alvis C., Odessa, Tex., Greenkeeper Odessa Country Club

Ferpguson, Marvin H,, Washington, D. C., Agronomist, U.S.D.A.

Field, W, W., Seguin, Tex., Club Mgr., City of Seguin

Franks, Lafayette, Longview, Tex., Golf Pro., Pine Crest Country Club
Fudge, Joseph F., College Station, Tex., Chief, Div. of Chem, T.A.E.S.

Gafford, Raymond, Ft. Worth, Tex., Ridglea Golf Course

Gamewell, Jimmie, Hobbs, N.M., Pro-igr., Hobbs Country Club

Garrett, Ray B., Wichita Falls, Tex., Pro., W.F. Country Club

Goforth, Jack H,, Dallas, Tex., Foreman, Park Dept. Dalles

Goldthwaite, Frank H., Ft. Worth, Tex., Mgr., Texas Toro Co.
Goldthwaite, Howard, Houston, Tex.

Graham, Clyde M., Denton, Tex., Golf Course NeT.S.C,

Gregory, Charles S., Ft, Worth, Tex., Office Mgr. Tex., Toro Co.

Grau, Fred V., Beltsville, Md,, U,S,.G,A, Green Section

Gubbels, Jac, L., Austin, Tex., Head Landscape Arch, Tex. Highway Dept.

Hampton, Paul M., Abilenec, Tex., Pro-Mgr., Abilene Country Club
Hardwicke, Erwin G,, Dallas, Tex., Pro., Park Dept, Dallas
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Hardwicke, J. C,, Carlsbad, N.M., Pro., Riverside Country Club
Hartman, J. S., Mason City, Iowa, Country Club

Hawkins, James V,, Dallas, Tex., Dallas Country Club

Hays, O. H., San Antonio, Tex., Agronomist, Hdq. 4th Amy
Henry, Homberg, Beaumont, Tex., Pro., City of Beaumont
Hensel, F. W, College, Station, Tex., A. & M, College

Hicks, Frank N,, Dallas, Tex., Overton & Ross Inc,

Holden, Wilson B,, Lubbock, Tex., Supt. of Parks, Lubbock
Hooe, Ray, Dallas, Texas

Hornbuckle, H. T., Odessa, Tex., Pro. Odessa Country Club
Houston, Louis B., Dallas, Tex., Director of Parks, Dalles
Hubbard, Jack L., College Station, Tex., Agronomist, A, & M, College
Hughes y Frank E., Houston, Texas., Mgr., Texaco Country Club

James , Percy A,, Beaumont, Tex., Shop Foreran, City of Beaumont
Jonnings, James L., Bellaire, Tex., Greenkeeper, River Oaks C.C.
Jones, Gordon, H., Dallas, Texas, Chief, Turf Sec.,, CJA.A,

Jones, Luther G,, College Station, Texas, Agronomy Dept. Tex. A, & M,

Kiltz, Burton F., Shreveport, La., Agronomist, Army Air Forces
King, Dick H., Fort Worth, Tex., Supt., Mt. Olivet Cemetery
Kivlin, Andy L., Houston, Tex., Day P. McNeel Co.

Klein, Charles B., Amarillo, Tex., Ross Roger M, Golf Course

Lancaster, Robert R.,, College Sta., Tex., Extens ion Service
Louell, Albert L., Bryan, Tex., Bryan Country Club

Louell, C. M., College Station, Tex.,, Greenkecper Bryan C.C.
Lyle, Kirby R., Houston, Tex., Agronomist, Houston Lawn Service

Malarkey, Don, Kilgore, Texas, Kilgore Air Field

Marr, Dave, Beaumont, Tex,, Beaumont Country Club

lMcGeehee, Cs P., Lubbock, Tex., Mgrs., Lubbock Country Club
Melass, V. H., Freeport, Tex., Dow Chem, Co., Div, Agri. Res.
Merrill, Leo B., Sonora, Tex., Range Botanist, Sub. Sta. 14
Miles, Merk T,, Amarillo, Tex.,, Park Supt. Amarillo

Miller, ,allace C., Fart Worth, Texas, Agronomist, C.A.A,
Mills, Milton M., Ft. Worth, Tex., Glen Garden Country Club
Mitchell, Alfred G., Ft. Worth, Tex., Supt., ReC.C.C,
Moncrief'y, James B., Beaumont, Tex.

Montgomery, John W,., Brownwood, Tex., Greemkeeper, Browmwood C.C.
Morgan Ralph W,, Tyler, Tex., Mgr., Willow Brook Country Club
Moore, Wylin, Dellas, Tex., Mgre., Golf Club, Dellas

Murphy, Donald P,, Texarkana, Ark., Pro=Mgr., Texarkana C.C.

Nash, Hs V., Bellaire, Tex., Supt., Brae Burn C.C.
Noer, Os Je, Milwaukee, Wis., Agronomist
Nowell, Gayther, Bryan, Tex., Bryan Country Club

Owens, Otis E., Ft. Worth, Tex., Greenkeeper, River Crest Club
Payne, M, P,, Ft, Worth, Tex.,, Landscape Div. Tex. Highway Dept.

Penick, Harvey, Austin, Tex., Austin Country Club
Penick, Tom, Austin, Tex., Mgr-Pro., Municipal Golf Course
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Pesik, John T. Jr., Collegc Stetion, Tex., Agronomy Dept. A, & M. College
Pierce, Roscoe C., Clovis, N.M., Pro-lgr., Clovis Golf Club
Pitman, William H., Houston, Texas, Salesman, Overton & Ross
Porter, Paul P,, Beaumont, Tex., Asst. Pro.,, Beaumont C,C,
Potts, Re C., College Station, Tex., Depts of Agronomy, A. & M. College
Reese, Martin E,, Beaumont, Tex., Director, Park and Rec. Dept.

Reynolds, Elbert B., College Station, Tex., Tex. Agr. Exp. Sta.
Robinson, O+ B., Velasco, Tex., Supervisor Agri., Res., Dow Chem. Cos
Rodman, Roy S., Lufkin, Tex., State Highway Dept,

Rogers, Wm. J., Beaumont, Tex., Horticulturist, City of Beaumont
Ross, Greham, Dallas, Texas., Pro. Dallas A.CsCsCs

Rowland, L, W,., Ft. Worth, Texasg

Schneider, Sam E,, Houston, Texas, Pro., River Osks Country Club
Schroeder, H, W., Lubbock, Texas, Pro., Lubbock Country Club

Scott, Harry R., Corpus Christi, Tex., Ass't. Pro., C.C.Country Club
Shummins , Thomas W., Waco, Tex., Horticulturist, Cameron Park
Smith, Elmer B,, Longview, Tex., Supt., Premier Oil Ref. Co.
Stewart, J., H., Dallas, Tex., Foremn, Dallas Park Dept.

Stoddard, Jack W., Ft, Worth, Tex., Pro.

Strachan, Wm., Wichita Falls, Tex., Pro., City of Wichita Falls
Stuttle, Jess, Corpus Christi, Tex., Pros, Ce.Ce Country Club

Till, Heath A,., Houston, Tex., Supt., Forest Park Cemstery
Trotter, Ide P., College Station, Tex., Director, Ext. Ser. Texas A, & M,

Veanl, Jake, Dallas, Tex., Glen Lakes Country Club
Veal, Leroy, Dalles, Tex., Glen Lakes Country Club

Wadkins, Lloyd, Midland, Tex., Pro., Midland Country Club

Walker, Edd, Denton, Tex., Golf Course T.S.C.W.

Warner, Geos C., College Station, Tex., Agronomist, Tex. L. & M. College
Watson, James R, Jr., 4, & Ms College of Texas

Watson, Sydney H.,Dallas, Tex., Major, Air Corps, Sr. Liaison Officer
Whiteley, Eli L., College Station, Tex., Depts of Agr. Texas A, & M,
Welle , Howard, Ft. Worth, Tex., Mgr., Golf Course

Williams, D. W,, College Station, Texas., Texas A, & M,

Woodrow, Tucker, Palestine, Tex., Pro., Meadowbrood Country Club
Wright, Fred G., Dallas, Texas., Park Dept.

Zeigler, Robert H., San Antonio, Texas, Engr. Tex. Highway Dept.




