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FOREWORD

You will find bound in this booklet the majority of the talks
made at the "Turf" conference held at Abraham Baldwin Agricultural
College and the Georgia Coastal Plain Experiment Station on April
5 and 6, 1955. It was impossible for us to include four of the
talks in these proceedings, I regret this as I am sure you would
have enjoyed reviewing them,

I hope you will find these proceedings useful in your everyday
activities in trying to have better turf, Every effort has been
made to present this booklet to you in good readable form, I
thought the program presented at the last "Turf" conference was
the best of any yet held, The members of the turf staff at the
Georgila Coastal Plain Ixperiment Station have the responsibility of
working up this program, and I thought they did an excellent job.
These gentlemen, composcd of Dr, Glenn W, Burton, Dr. B. P. Robinson,
and lMr, J, M. Latham, would appreciate any constructive thoughts you
may have concerning the "Turf" conference. It is the aim of all of
us to improve year by year, and we can best do this with your help.

It is always a plecasure to have the turf lecaders of the Southeast
on our campus., I hope that you will always find it enjoyable, and at
the same time receive information that is useful to you in your cvery-

day turf problems,
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DROUGHT RESISTANCE AND ROOTING HABITS OF SEVERAL SOUTHERN GRASSES
Glenn W, Burton, Principal Geneticist
- U, S, Department of Agriculture
Tifton, Georgia

This entire morning session will be devoted to a discussion of
water, and with 195) behind us, and we hope we won't know another
195L right soon again, I don't think we need to emphasize the importance
of the topic, It is an important topic, and it is particularly im-
portant to those people who are not in a position to turn on faucets
to get all the water that they need when they need it., Since our
morning is devoted to water, I thought maybe it might pe worthwhile
to just briefly outline some of the main functions of water.

Plants need water, first of all, to live, and if you deny a
plant all of the water that would be ih it, it would die. They
need water to maintain turgor for growth and shape., When a plant
wilts it ceases to grow very much, if any. Plants need water for
food, In this case, we have carbon dioxide combining with water
in the'chloroplaéts in the presence of light, to produce sugar, the
basic substance ‘in the plant from which all of the plant itself
ultimately comes, with the addition, of course, of other elements,
and some oxygen., The plants need water for transportation of the
nutrients that are in the soil, the fertilizer that is put there, and
some other elanehts that you don't put there must go into solution in
water before the piant can take them up., Then these elements move in
the plant, from Ehé root on up to tﬁe leaves, in the stream of water
that is in the plant, The products of photosynthesis also move
through the water to the place where it is needed for growth, storage,

and other functions. Finally, we list water for transpiration, with a
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question mark after it., And the question mark is there for a purpose
because this process ﬁﬁat we céilAtranspiration is ohe tha£ the
specialists have spent several gencrations studying and yet they are
still not sure as to whether iﬁ is important or not sofar as the
life of the plant is concerneds

How much water does it take for these various functions? I do
not know that everyone can answer exactly, and it's going to vary
from place to place, but let's just visualize a Bermuda grass plant
that woula weigh 10 1lbs. I do not know exactly what it would look
like myself, but let's just imagine that. we have a Bermuda grass
plant that would weigh 10 pounds. It weuld probably take a minimum
“of two or three pounds of water to keep that plant alive, abbut a
‘quart, if you could keep the.plant from losing any water, would be
enough to keep it alive, To maintain turger for growth and shape,
- you would need altout 6% to.7 pounds of water.. It probably took
about a pound of water as:food to make that plant. If you had enough
water to meet the needs far:turgor and growth, you would also have
enough water for transportation, so certainly less than 10 pounds of
water would be about all that you would nced for thesc first four
functions which we have pretty well decided are significant and im-
portant functions sofar as the Yife of the plant is concerned. Ten
pounds of water or a little less for a 10 pound Bermuda grass plant.
The work that we have done, which I will talk about later, indicates
that it probably took in the neighborhood of 2500 pounds, some 300

gallons of water, to produce that 10 pound Bermuda grass plant if it

was grown in the ficld. That means about 700 pounds of water for overy |
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pound of dry matter, Well, that means that practically all of that
water, 2490 pounds of it, was spent in the process of transpiration,
plus evaporation losses from the soil, a process that may not be
necessary., This process commonly called evapotranspiration does exist
and since we haven't learned how to by pass it, we must put up with
it and supply plants with great quantities of water to satisfy it.

My topic is "Drought Resistance and the Rooting Hatits of Several
Southern Grasses", and I am going to talk almost entirely about the
work that we have becn doing with forage and pasture prasses in the
last four or five years, I think what I shall say about them would
be equally true about turf grasses, After 195L, it should not be
necessary to tell any of you men that there are differences in the
drought resistances of differcnt grasses. But just in case some of
you still feel that all grasses are all equally susceptible to drought,
I want to show you a couple of pictures. This one was taken on the
7th of July, 1952, after we had had an extended drought, These grasses
are growing on a decp sand; they had only the water that had come from
the sky. Here is a plot of Dallas grass that is rather badly injured,.
This is a plot of Coastal Bermuda, no injury at all, and beside it is
a plot of common Bermuda that is brown, andiway back in the corner is
a plot of carpet grass, just about as brown as anything can be; injured
more than any other grass in this particular test., Over herec is a plot
of Pensacola Bahia that was not injured at all in 1952, The next slide
will give you a picture, the same experiméntal layout, taken in the
summer of 1954, on the 9th day of July after a much more severe

drought, The grass over here on the left, that is obviously pretty
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badly killed out as a result of the drought, is Pensacola Bahia
grass that had not been injured at all in 1952; the grass that some
peqﬁle have said is the most'drought-resistant pasture grass we have,
Right beside it is Suwanec Bermuda:; fertilized and managed exactly
the same way, showing no injury at all. Right behind it is Coastal
Bermuda with practically no injury. Over here is a plot of common
Bermuda, scriously injured. Here is another plot of Pensacola bahia
bi'owned out, Over in the corner is amther plot of common Bermuda.
There are differcnces in drought-resistance, The first two pictures
that you lookcd at were taken of grasées growing on decp sand and you
may be saying, "Well, that's all right, but what would happen if you:
had these grasses on a heavy soil"? Well, you are looking at common
Bcrmnda on the left and Coastal Bermuda on the right, photographed
in August, 195h, growing on a hoavy soil, and again I think you can
see that the common Bermuda has suffered a greaf dcal from drought,
and Coastal Bermuda comparatively little,

What relation is there between these drought symptoms that weo
have observed and root development? We have hefe soﬁe data, (and I
hope these figures won't scare you), indicating something of these
rclationships. In these first two columns that I am pointing to now,
we have the firing injury, rated by numbers., A fating of L, for
example, means that we have had quite a lot of injﬁry both in 1952
and 1954, A rating of 1 means no injury at all, grass still grecen,
no evidence of firing. A rating of 5 means severe injury. Well, you
can see, as you look at these ratings giving common Bgrmuda a rating

of Li; Coastal Bermuda a rating of 1, Pensacola Bahia a rating of lj
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carpet grass, a rating of 5; Pagola, a rating of 3, that there are
differences in grasses. Here we have mercly expressecd-thom
numerically,

We have said so much about the desirability of increasing grass
roots, that I suppose you might think that the grass that did produce
the greatest pounds of root would be the most drought-resistant, We
have measured the pounds of root under those grasses to a depth of
8 fect; dug out cylinders of soil; washed out the soil; weighed up
the roots; and that is the sort of data we got., You will notico
that the Pensacola bahia produced morc pounds of ¥oots, by a sub-
stantial margin, than any other grass, And yet, when the going got
tough in 195} it was injured morc by drought than either Coastal
Bermuda or Suwance Bermuda, Thus, drought resistance is dependent
on more than root yield. You will also notice that common Bermuda
actually produced morc pounds of roots than Coastal Bermuda; so the
pourds of roots may not be so important after all,

We think that distribution is quite importart, and this data, I
think, shows ﬁhat it is., Carpet grass, the grass injured more by
drought had 93,6% of its roots in the wpper 2 feet., When we got down
below L feet we found very few roots, Remember, this is on a decp
sand, and thcse roots will go decper on a deep sand than they will on
a heavier soil, Rcmember aiso that these grasses were clipped and cub
for hay. They will go decper when you manage tham that way than they
will when you c¢lip them cvery day as you do on a green, - Common
Bermuda had 85 percent of its roots in the upper 2 feot. The two
Bermudas that were most drought-resistant had only 65 percent of

their roots in the upper 2 feob, and a much higher percent .at the
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lower depths, Wrat does this mean? In this decp sand we have
about threc-quarters of an inch of available water that can be stored
in cach foot of soil, so if you have most of your roots in tho upper
2 feet you have available, after a good rain, amt 11" of moisturc
ﬁhat the plant can draw on, and when that water is gone, if you do
not get another rain, that plant begins to suffer, On the other
hand, if you have roots down to a depth of 8 fect, instead of having
an inch ard a half, you have 6" of water that can be drawn upon.
Thus distribution and the depth of roots is impoftant, and that is
one reason that we have said so much in the past about the value of
deep roots, |
We still do not have the whole answer however, because Pensacola
bahia had just ébout as good a root distribution as Suwance Bermuda,
actually produced mofc pounds of roots, and yct was not ncarly as
drought-resistant under severc conditions. Why the difﬁerence? Let's
look a little further. _  v' & '
We have ddﬁe a little calculating, trying to figure.out Just how
much water it takes to produce a pound of dry matﬁer, and we have it
'1istod here for ﬁhrce of the grasscs that we have had in this test.
The assumptions that we have made to do this, that we have listed
below‘in %rﬂs tablc? I think are valid., Let's just look at the three
year averages: | :
For common Bermuda, 1573 1bs of water woere required to produce 1 pound
of dry mtter. For Coastal Bermuda, 678; and for Pensacola bahia,
1075 wero needed, Thaﬁ is a much larger figurc than you will find in

the text books when you start recading about how much water it takes to
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grow a poﬁnd of éome particular plant. I would like to point out,
however, that the data you read in the textbooks were collected in
the North where temperaturcs don't get as high, and wherc ecvaporation
and transpiration losses are not so grecat. There has just been some
recent work done in Texas where irrigation water has becen applied, in-
dicating that on Coastal Bermuda, at this fertility lecvel, it takes
about 700 lbs, of water to produce a pound of dry matter., If they
can get such results at College Station, Texas, our data would appcar
to be reasonably dependable,

Onc of our grecnhousc cxperiments indicates that grasses can
live and make about half of their normal growth when only 11,7% of
the roots recceive water and fertilizer, This study also shows that
a higher percentage of the roots arc required to supply water than
are necded to supply the fertilizer nceds for a given amount of
growth, In the greenhouse Coastal Bermuda was morc efficient than
common Bermuda and Pcnsacola Bahia in water and fertilizer use,

There is much yet to be learncd about the drought resistance of
plants, We know there are diffcrences in the drought resistance of
different grasses. Usually the decper rooted grasses and those that
have a higher percentage of their roots at the lower depths are more
drought resistant, There are exceptions, however, that cannot be
ignored. Some grasses arc morc efficient in water usc requiring much
lcss water than others to make the same amount of growth., Thore are
other differences that at present can only be explained by saying that
there are differcnces in the protoplasm itsclf that cnable some plants

to remain green when others turm brown, We may not be alle to explain
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completely why some grasses remain grecn while others beside tham
turn brown, but we do know that farmers and golfers are both looking
for green grass. You can rest assured that we, at this station will

- conbinue to 'do our best to develop such grasses for your necds,




DOWN WITH THE ROOTS
J. C, Harper
Research Agronomist
U.S. Department of Agriculture
Man with all his complex knowledge has given roots the rather

dubious distinction of being the most neglected part of any plant,
We all know roots play an extremely vital part in the growth of all
higher plants, They serveas anchorage organs, food storage organs,
nutrient and water absorbing organs, and occasionally as propagating
organs, Practically all the water and minerals which the grass
plant uses in growth are obtained from the soil solution through
absorption by roots and root hairs, Obviously, the plant should be
provided with a root system sufficiently deep and extensive to per-
mit absorption of the moisture and nutrients required to support the

top growth,

What are the factors affecting root development? Basically,

they fall into the two groups - hereditary factors and environmental
factors,

The type of growth of root systems is firmly fixed by heredity.
Many plants have central tap roots which grow rapidly downward and
F penetrate deeply while others such as grass have shallow primary
‘ roots and extensive rapidly growing léteral roots. With few exceptions
root growth types are so firmly fixed by heredity that they never
change their basic form, although often modified by environmental
conditions. Some trees, such as red maples, have the ability to
develop shallow fibrous root systems under moist low land conditions
and a deep tapbroot system urder dry upland conditions, Within a

given growth.type group we have numerous variations. Bermuda grass
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and Kentucky bluegrass for example can develop extremely deep and
extensive root systems under the proper conditions whereas Poa annua

develops #ery shallow roots under the best of conditions. It is to

'oufbadvantége to use grasses which have the ability to develop deep
root systems ﬁrovided the turf quality of the grass is suited to its
intended use, |

More importaﬁt from the turf manager's viewpoint is the environ-
ment which he can modify considerably. Among the environmental
factors affécting rodt development and soil characteristics such as
texture, structure, and depth; the amount of available water; the
kind and concentration of salts; the soil reaction; soil aeration
and compaction; and competition with roots of other plants. Factors
affecting the top growfh such as clipping, disease and insect injury,
and shading will also affect root development through their effects
upon processes carried on in th9 tops.

The dévelopmont of roots and,.particularly, the depth of rooting,
isiclosely corfeléﬁed with the amount of soil moisture available and
the depth of wetting of the soil. We all know that frequent light
applications of water resuit_@n very shallow roots because sufficient
moisture caﬁ be absorbed by the relatively small amounts of roots
near the surface, . |

There are a fow beliefé conperning roots that should be explained.
It hasllong been assumed tbatlpoots_grow towards moist soil., Research
has shown that this is seldbm true under ficld conditions., Most plant
roots will grow downward out of moist soil into dry soil where olonga-

tion is stopped by desiccation instead of turning at an angle and
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staying in the moist soil., Many people beliove that roots can detect
water and grow‘%owards it, based on the observation that large amounts
of roots often develop near leaky faucets or in leaking drain pipes,
This is rceadily explained when we realize that roots are continually
growing outward in all directions and that when these roots, extend-
ing at réndom, reach an area where there is an abundance of moisture,
as well as good aeration, they branch profuscly and develop large
root masses,

Too much moisture can be as deleterious to root development as
too little moisture because of its effect on soil aeration, I am
sure you have often seen the yellowing of lcaves, reduction of growth,
and eventual decath of plants when the soil is completely saturated
for relatively long periods of time, Injury of this nature is due
to the Jack of oxygen, the accumulation of carbon dioxide or both,
Proof that death is not a result of the water itself is shown by the
fact that grass can be grown quite satisfactorily in water culture

_ provided it is well-acrated., Respiration of soil organisms and
: roots continually deplectes the oxygen supply, and under saturated con-
ditions there is little or no gaseus exchange with the atmosphere,

Soil characteristics play an important role in soil aeration and
soil moisture, Aeration is largely dependent on texture and structure
because it is through the large or non-capillary pores that gaseous
exchange takes place, Poor structure and texture will also impede
drainage and result in saturated conditions.- Hardpans or impermeable
1aycrs,lparticulér1y those near the soil surface, will scal off the

large pore space and impede gascous exchange,




Roots undergo a seasonal cycle.of growth which is controlled
largely by temperaiure. Bermuda grase roote make'eo growth at a soil
temperature of LO° F, and very little at 506‘F.; but increase in growth
up to 100° F, Kentucky bluegrass on the other hand makes 166 optimum
root development at 50° F, Generally.speeking, root growth of most
grass species slowly increases with increesihg tcﬁporature over a range
of 20 to 25° fram minimum to maximum temperature while a further in-
crease of 5-10° may causc completc cossation of growth,

Roots will branch profuscly when they penetratc ihto soil arcas
containing an abundance of minerals. Providing e‘continuous phase of
nutrients is available,.we can cxpect decper roofs in soils having
good nutricnt supplies at considerable depth. .All essential mineral
elements should be supplicd in adequate amounts.-”phosphorus, boron,
nitrogen, and calcium being the most likely tolbe limiting,

Most grasscs have a wide tolerance to soil recaction provided
there is an adequate supply of nutrients available at a given pH,

Most of the effect of pH on growth is indireet cithor beeausc the
availability of certain nutricents ;5 reduced or solubility is incrcas-
ed to such an extent that toxic COncentretions eccur.

In acid regions salts oftcn accumulate in the soil until the
concentration is too high for satlsfactory plant growth,

The root-shoot or root-top»ratlo'lu another ;mportant considcra-
tion in the development of the'roots. Since roots afc dependont on
their shoots for the carbohydrates essentialﬂto growth, whatover
effocts photosynthesis will also affect root growth Shoots, on the

other hand, are dependent on roots to supply thom with minerals used
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in food manufacture., Any factor which modifies the deovelopment of
onc will gencrally modify the devoloopment of the other,

Tactors of a lessor degrec which may affect root developmont in-
clude toxic secrctions as a product of root or other organic matter
decomposition and mechanical injury by wind or machinery, Root
ncmatodes have, in rccent yecars, causcd considerable damage in the
Florida arca., At the prescnt time Dr, Nutter and his assistants are
hard at work in an attempt to solve this problem,

Let's take a quick look at thc influence of some of our fnanagomont
practices on root development.,

Clipping has a very definitc cffect on root growth. By the
process of photosynthesis food is manufactured in the leaves for the
growth and functioning of tops and roots. Clipping, thercfore, scvere-
ly cuts down the size of the manufacturing plant. Any oxcess food
manufactured is stored in the roots as reserve and is drawn upon to
start new growth of thc stems and leaves following clipping. Froquent
clipping matorially deplotes this supply of rcscrve material. For-
tunatcly, for you, crecping or prostratc grasscs arc less injurcd by
rcpeated top removal than are crcct typcs of grasscs,

‘ Water, of course, is vital for plant growth. With too little
water a drought condition cxists and wilting oceurs as the lcaves
continue to lose watcr which cannot be rceplaced by the roots. With
too much water the air spaces become filled with water, air is forced
out, and tho plant turns ycllow from lacik of oxyéen. Even though
sufficicnt amounts of nutricnts and moisture arc a.v:;xilablo, the roots

camot function without a supply of oxygen. Some grasses such as
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marsh grasses and rice can tolcratc saturated conditions, but only

because these plants arc équippcd with special parts which cnable
them to supply oxygen to the roots through tho acrial portions of the

; plant,

You arc all familiar with the statemonts "Water heavily, but in-
froquently" or "frequent light waterings rcesult in shallow root
formation", Good watering practices on the sandy soils of the South
arc much more difficult to carry out than on thc clay soils of
Northoastern Unitod States, Novertholess , ovory coffort should be
made to maintain some decp moisturce without keeping the surface con-
sté.ntly moist,

Most of us accopt fertilization as a standard practice, but how
many of us have cver stopped to consider what cffcet our methods of
fertilization have on root growth., Roots, like humans, arc lazy.
Wherever the optimum fortility. cxists root growth will be greatest,
If 21l our fertilizer is on the surface our rcots will be shallow; if
we fartilize in bands, roots will develop in bands. Poor distribution
of fertilizer may rosult in arcas of cxcessive fertility where roots
- may actually absorb too much fertilizer and be damaged by the high
' ébncentration of soluble s-a'lts in the root cells, In some instances
roots mylabs'orb so much nuﬁricnts that they will concentrate in the
loaf ceclls and causc burning of the leaves,

Poor fortilization and voor watoring practices'go hard in hand
and may start a vicious cycic. Suppose our grass is ycllow -‘from
bverwatcring. An unthinking turf man assumes he has a nitrogen de-
ficiency so he applics nitrégen. He knows the nitrogen might: burn

so he wators it in - and the grass becomes more ycllow - and gets more
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nitrogen from our unthinking friond,

Compaction causqd by tfamping, golf buggics and maintcnance
equipment poscs anothdr nanagement problem., Compaction is onc of
the best ways to exclude oxygen from the soil., Packing of the soil
rcduces the air spaces nccessary to hold both air and water. A thin
compacted surfacec layer is just as offective a method of cxcluding
air as a. plastic coating, This may bc overcome by breaking up this
layer with some type of acrating. or spiking device.

In conclusion, I would likec to quote from a similar talk given
by George A, Grees, Purduc University, at the 1953 Midwest Turf
Conference, Quote "Wo must romember owr grasscs arc like childrcon.
Each one is differont and will respond differently under various
circumstances., Got acquainted with your grasses. Rcmember - the
most important practice in the proper monagement of turf grasses is

the liberal application of abundant common scnse,"



RELATION OF SOIL TIXTURE AND STRUCTURE TO
TURFGRASS PRODUCT ION

- Fred ¥, Grau, Agronomist
West Point Products Corporation
West Point, Pa,

I think therc may be some misurderstanding on the concept of
soil because we may tend to confﬁse texture and structure., Texture
referé to the size of the particle, When rock materials are broken
down differcnt sizes come out; some arc very fine, scme you can
hardly see with the naked cye; some are quite large., The very finest
are called clay, very floury, and when you rub tham botwcen your
thumb and finger thoy are so smooth there is no gritty feeling at
all, That is the clay fmction that giwes character to the soil,
Silt is the ncxt size larger, Silt does not add much character to
the soil, it doesn't hold much fertility, it doesn't hold much
moisture, and surely does mot do much o anything, it's just there,
And in putting green, in many cases, the silt fraction is the one
that givos us the trouble, Then from there we work up to tle vory
fine sénds, the fine sands, and on up to the coarse sand and gravel,
This gives”you a very rough idea of the range of soil pariicle size,

The growing of a putting grecn is the highest form of agricul-
ture in the world today. I think it cven excecds orchid growing,
because orchids grow in a protected atmosphere. A putting green
has to grow in many unfavorable circumstances, under constant traffic
and use, under every kind of weather, and I salute the golf course
superintendents who are able to maintain putting greens undor those
conditions. This highest form of agriculturc deserves a little

better understanding, It's the structure of the soil, then, that is
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extremely important in helping the growth of the foots of these
grasses, Structurc refers to the arrangement of these particles.

How are they arranged? In a silt, in most cases, these particles

arc single-grained, just like a bunch of grapes that have becn pulled
off the stem and are rolling around in the bottom of the dishpan,

You put them in a smallecr container and they arc all just individual
particles, but when they were on the btunch still on the stem, there
you had a granulc, All thosc little individual particles were grouped
togethcr in a granule, or a2 mass, It is that kind of granular
structure that we are looking for in a good soil, and that is
achicved by scveral different ways. The black snows and the black
dust storms that we arc having now on the Great Plains arc the result
of destruction of soil structure., Those particles have brokén down
to single grained particles, and the wind is picking them out and
blowing them away, When thosc particles ére laid down and are again
brought into action of roots and fertilizers, then they again begin
to gain structurc and form granules, Much of this is dono through,
what is called, colloids. Colloids is a tcchnical term, You don't
have to be worricd about that tcchnical term, because in the Greck
from which it came, colloid means gluc: and the colloid glues or
cements the soil particles together, into granules and these colloids
largely come from organic matter, and most of that orgenic matter is
developed from roots, The roots of plants are largely responsible
for the development of colloids, which give the soil structurc. In
the mid-West, the greatest gfass soils of the world were developed
into wonderful agrialtural soils of cxccllent structurc beecausc of

the action of thosec roots, I am going to turn to the slides now,
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bedause I find mysclf rcpecating a numbcr of things, and I would rather
sﬁoﬁ ihdn to you because I believe they will carry a strongér message.
Mol Shl fenkider Aith tha Sk Dol vkl Tuibensdbiidens: noh
always mean the same cverywhere, Eecause in the construction of a
home,.whcn the grading has been finished, and the contractor brings
top soil oﬁto'the,site, it probably camec from somebody's basemcnt,

but here is one honest contractor who pushed aside,the'top soil and
then did the excavation, and éfﬁcr feéradihg the'subsoil, the top

soil actually will be replach; We still have some of thosc honest
contraétors, ard you sec this occasionally as you go around the
country, We need to sece morc of that, |

Tom Mascaro- has donc a lot of work in this rospect, and here are

some of his picturecs showingAa simple way of determining wﬁat kind of
toxture you have, that is, how much sand, silt, and clay in:your soils,
This is a simple thing that can bec done at home, You simply take
| l-pint jars and £ill #1 thrco-fourths full of water. Put 2 tablespoons-
ful of fine soil in jar #1, Shake for 2 minutes;allow to stand for
a minute and then pour it into jar #2; allow to stand 5 minutes, pour
it into #3. Add morc water, shake, allow to stand 2 to 3-hours and
then pour off the water, We have sand, we have silt, and we have clay.
This is a rough approximation of the texture of your soil, and if you
driod it, thon you would come up with little piles of material that
would look like this: sand, silt, 'and clay. In somec of the studics
in Oklahoma we found that 8% of clay was about the moximum that would
give us best results in a putting green. Now tha* can go considerably

highor with different types of grasses, especiaily the Bermudas,
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Now, the fact that you may have a sandy soil does not proclude the
possibility that you will have soil compaction that Jack Harper spoke
of. Here is a clay loam; here is a sandy loam; these arc Dr,
Alderfer's figures, and we find that they arc about equal in porosity,
about equal in run-off of water, and they are about cqual in the wator
intake, So, whether you have a sandy soil or a clay soil you arc go-
ing to have compaction, whether you like it or not, Here is a soil
in good crumb structure, You add water, and you add traffic or move-
ment, and the water, acting as a lubricant, causces those particles
to run togethar; you lose the crumb structure, and you have compaction,
Hore is a photomicrograph of a compacted soil, practically no air
spaces, very difficult for air or mutricnts to move in the soil. By
contrast, hore is a soil in good crumb structurc, and you sce many
air spaces which are capablg of. holding water and air and allowing
for the growth of roots that Dr, Burton spoke of, At the surface,
as Dr, Harper pointed out, you have compaction. Thosc soil particles
have been squeczed together and the air between them has becen squeezed
out, giving you a very poor condition for the growth of -grass, Here
is a plcture that we took of Dr, Harper working on those plots at
Penn, State. He followed Dr, Watson who initiated the work on the
study of water and compaction, I think that roller was filled with
concrete, and that was really hecavy. He was trying to effect com-
paction at different levels, This is compaction that I thought we
were through with, this is a street roller in actwal use on a small
golf course where thoy are desparatcly trying to grow grass, tut 't.hey

had the mistaken idea that they .had to put the street roller on it
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to get it smooth enough to play golf. Just so long as we have
.situations of this kind I hope that none of us feel smug ?_bo_ut how
-- far we have come in this game, Until we raisc the lovel of these
,poor. devils and- teach them a little bit about the fundamentals of

« soil and grass we. haven't progrossed quite far cnough, - - .

This ds a tee on a golf course, They wator it every night whot her

it needs it or not, The water cannot pgnetratc.thc soil- because of
compaction and single-grained structure, and you sce. the foot marks

- and marks .of the caddy carts, That is a horrible. situation., There

- the soil just scft cnough so the golfer can press a peg tec in and
play his tco shot. . Letts sce what thq:offect of compagtion is on
porosity, infiltration, and runoff. This.is a vory compagh soil, it
weighs 112. 1bs, per cu.' £t. This is a very porons, well acrated
soil; thq porosity 6.1 as against 33 porcopt. That's a terrific
difference, But look at the run .off. When you apply water, or when
- nature gives us rain, on the campact soil - _88: poercent run off, on
- .the well acrated soil = zero run off. Is not that about what we want
. to know? . Water can cnter this soil at the rate of only one-quarter
inch an hour, and here ncarly an:inch and a half an hour, that's go-
ing to affect the rate -at which you apply water and the rate at
- which water can entor the soil,. Vo.are in the.age of machinery, and
mon-and mchines working jbqgcthe;' are going to accomplish a great
deal that we have not been able to accomplish in the past. . Nature
trics. desparatcly to help us in. creating good soil structurc by

freezing and thawing, This is honcycomber soil, and you had tempera-
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turcs low cnough recently to have some honcycomber soil. You did not
like it too well becausc some of the plants you are growing werc not

in the condition to take it, and there is going %o be a terrific amount
of cconomic damage as a result of thosc low temperaturcs, but further
north we get those regularly, the benefit is short lived, For a fow
wocks the freezing and thawing tonds to crcate good soil structure,

and then in a matter of two or threc wecks aftcrwards, as Dr, Alderfor
tells us, the effect of that is gone and our soils again become compact
and unable to absorb water, Lime is one of thosc chemicals or matcrials
that help soil structurc by helping to aggregate the particles., That
is onec of the chemical means that Dr, Harper spoke of; fertilizer is
another,

This happens to be Merion Blue Grass. It might have been any
other good grass, well fertilized and starved, and the offect on the
root growth and the cffect on the soils temperature is marked, because
with the added heavy root growth there arc going to be morc colloids;
there is going tp be more organic matter, which will help to creato
good soil structure. Roots arc so important, and I was so thankful
to hear Glenn's talk this morning on the depth of roots in rclation
to drought resistance. Thatt!s the information that we have nceded
for a long time. This simply illustrates that we negd to spend more
time thinking about and looking at the roots of owr grasscs., And if
most of you will kecp thosc little soil probes shining that you got
at registration this morning I think you will know a little morc about
your root systems in the days ahead,

Herc are some morc of Tom Mascaro's pictures, Taken from Dr,

Alderferts work, some of the demonstrations that he has showed us at
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Ponn State, hdre are two samples of soil, Here is a clod of soil
from an arca on which grass has not been growing; very low organic
matter, very foew roots, And here is this clod of soil, thc same kind
of soil urder good turf. Now, let's put thosc into these little baskets,in
these beakers of water, and almost immediately, as the water begins to
penetrate into 'this_ clod, the air that is trapped inside of thoso swil
granulcs,be.gi‘ns to explode and this begins to slack, and you might call
it melting, Thi—.$ ono is rcemaining clecar becausc those arc water-stable
aggregates created by the root growth and the colloids from the roots,
In a fow minutes this clod of soil has broken down into single-grained
structure, has melted and dropped to the bottom of the beaker, This

is still perfoetly intact., This is what wo are looking for, so that
~when wator is applied the structure remains the same so_that roots can
grow, It develops resilience in ‘the soil, and in the turf that will
cnable us to use it better for golf or any obther purposc, When soils
are wet thoy tend to expand, When soils dry they teond to shrink. In
shrinking they crack, and many times you have. seen cracks in the soil
where a golf ball would drop down, you could cven gcf your foot down

in there and wrench an ankle the cracks are so large. That is one of
naturo!s ways of acrating soil, Wo do not likec it too well. because

it intcerfeores with many of the things we would like to do., But re-

. member, it is onc way of getting an.r into the soil., Wetting and drying
is probably thc greatest force in the world in creating good soil
structure., Modarn machines designed to cultivate and acrify soils,

bring soil to the surface whore it can wet and dry amd gain structure.




SOIL MOISTURE RELATIONS UMDER TURFGRASS

J. R, Watson, Jr., Chief Agronomist
Toro Mamufacturing Corporation
Minneapolis 6, Minn,

In a discussion of soil moisture, one must include other very closely
related topics; namely, physical properties of soil and soil air, These
threc subjects are inter-related and actually cannot be discusscd inde-
pendently. Consideration also must be given to the utilization of water
by the plant and the role o water in the soil,

WATER IV PLANTS AND SOIL

The fact that plants require water for their cxistence and develop=-
ment and that most plants require it in considcrable quantitics is
commonplace knowledge. It is not generally rcalized that a very large
proportion of the water absorbed from the soil is lost by the plant
into the atmosphere and plays no permanent part in its development or
in its metabolic processes., Water is supplied to and absorbed by the
plant in a liquid form while the greater part of the wator lost by plants
is in the invisible form of water-vapor, This probably accbunts for
the failure to recognize the tremendous quantitics of wator needed for

plant growth, The loss of water vapor from any part of a plant exposcd

to air is known as transpiration,

TRANSPIRATION 3

The importance of transpiration and its effect on soil moisturc is
apparent when we consider that the 60‘to*90 percent of the plant body
which is water actually rcpresénts only a very small proportion of the
water usced by the plant. There is a constant strcam of water passing

in through the roots and being transpired by the leaves. From 300 to
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500 pounds of water are rcquired for every one pound of:dry mattor
produced by the plant. Many plants transpirc an amount of watcr oqual
to their weight every twehty;four‘hours,
The actual amount of water required by plants is, therefore, fax
in excess of the amount used by the plant in its growth and develosmeni
processes ‘and is dependent upon the amount transpired, The amount of
water transpired by a given plant is governed by scveral factors such ass
(1) EEEﬁEEEEEEE.“ High tcmpérature incrcascs and low tempceraturc
retards transpiration, i ' | -

(2) Air Movement - Air movement increases tra nsplratlon from the

plant. The movement of the plant itsclf aids in circulation of water
within the plant and so incrcascs transpiration,

(3) Humldlty - Low humldlty incrcascs transpiration,

(h) Soil Egg&&}gty More transpiration takes place on poor soil
than on a fortilo onc.

(5) Light inﬁénsity - Transpiration is greator in‘bright sunshine,

~ (6) Soil Moisturc - Tho more moisture contained in a soil, the

groater is the transpiration rate,

In this discussion we are not concerned with the fundamental cone
troversy of whéthcr the traHSpiratidn phehomcnoﬁ is beneficial or just
a nocessary cvil, Rather, our interest is simply to point up‘thd fact
that very large quantities of water arc transpired by plants and, henee,
it behooves us to adjust our management practices so as to allcv1ato
oxcessive transpiration whencver possible,

Watoring practices that arc based directlyjonitranSpiratiqn
phenomena are "syringing"»ofvgclf greens during hot, windy summcr days,

and the watering of turf arcas during winter or carly spring when
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atmospheric temperatures are considerably higher than soil temperatures.
In both cases, transpiration is likely to exceed water absorption,

This results in wilting or dessication, On high areas not covercd by
snow and exposed to drying winds during winter and spring months,

winter killing is often observed, The plant roots are relatively
inactive and cannot take up sufficiermt water to offset transpiration,

SOIL WATER

Waser is a universal component of soils and in addition to its
direct usage by plants, it also acts as a solvent for the various
minerals within the soil and is a means by which nutrients are made
available to the plant. Water serves as a regulator of certain physical
phenomena and is utilized by soil micro-organisms, We do not have
sufficient time to discuss these functions of water.

SOIL AND MOISTURE RELATIONSHIPS

The nature of thé'soil is intimately associated with water and
air relationships. The capacity of the soil to hold water and air; as
well as the movement of water and air, are primarily functions of soil
structure (the arrangement 6f soil particles).,

In the true'sense, the structural unit known as an aggregate
does not include individual soil particles, such as grains of sand,
siitJor clay; neverthéleés, thcsé.individual particles play aﬂ important .
role in a discussion of soil moisture unde: turf because ofbthEir in-'
fluence on the porosity of the soii. The amount and nature of soil
pores is determined by the arrangemont of the soil particles (structure);

hence, porosity is a property of soil that is dependent on soil structure,
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Porosity‘ may be defined as that percentage of the soil volume
not occupied by solid particles, In a soil containing no moisture, tho
pore space will be filled with air., In a moist soil thg pores arc fill-
ed with both air and water, The relative amounts of water and air prescnt
will depend largely upon the size of the pores. Two types of pores are
recognized -- the éa;ﬁillary and the non-capillary., For convenience,
these may be designated as the small (capillary) and the .large (non-

capillary) pores. The small pores hold water by capillarity and arc

_ __respons:.ble for the water holding capacity of soils, 'I‘he sum of tho

; yolumes of the small pores is called "capillary porosity". The large

. pores w1ll not hold water tightly by capillarity. They are normally

filled wi‘th aﬁ.r and are responsible for aeration and_ drainage. The

sum of the volumes of the large pores is called "non-capillary porosity",
The totql f)oi‘osity of a soil is not as important las the relative

distribution of thé iooro sizes, Total porosity is inversely rclated to

the size .ofbthev particles and increases with their irregularity of form,

Porosity also va:"ics directly with the amount of organic matter prescnt

in a soil. Clays, for oxample, have a higher total porosity than sands,

: Clays have a large numbér of small pores which contribube to a high

Amter hold:l.ng capac1ty and slow drainage, Sands, on tho other hand,

have a small numbor of large porcs which .are re >ponsn.ble for a low

, '_w_a'hcr-holdlng capacity and rapid drainage, . Under fiecld conditions,

the ‘t.otal Tlp.ore space is scldom less than 30 percent (coarse, clcan sand
has about th:n.s amount of total pore space,) In silt loams the total
pore space amounts to about 50 percent or:, one-half the volume of the

soil, The ideal soil for plant growth should have about 50 percent
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total porosity, equally divided between small and large porcs, or in

othar words, contain 25 percent water space and 25 percent 2ir space.

CLASSIFICATION OF SOIL WATER

Soil particles are wetted by water and have considerablec
atbtraction for water; conscquently, soils exhibit a capacity to take up
and rctain watcr, This water is distributed through the small pore
system of the soil and over the surface of the soil aggregates and soil
particles,

The capacity of soils to absorb water and retain moisture pro-
vides a rescrve which ecnables plants to grow duringAporiéds when soil
moisturc is not frequently replenished. The moisturc'rotaining proper-
tics of soil have been studied in great detail, Various soil moisture

constants have becen deofined and used as an index of moisture retention

by soils, Most of the terms arec conterned with hypothetical concecpts

or measuremornts made in accordance with standardizéd laboratory procecdures,
. Soil watcr was classified as carly as 1897 by Briggs into

Hygroscopic water, capillary water and gravitational watcr.’ Those

torms may be defined as follows:

(1) Hygroscopic water - The very thin non-liquid film surround-

ing the micro-aggregate,

(2) Capillary water - The liquid stage which is held in the

small porcs and as a continuous film around the soil particles and the
micro-aggregates, It is held by the molecular forces of cohcsion,
Sometimes this water is divided into the inner and outer capillary water,

(3) Gravitational Water - That water which exists in the large

—— -

pores and is freec to respond to the pull of gravity, It drains, or

percolates through the soil column,
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From the standpoint of utilization by plants, water may be
clagsified as (1) unavailable, (2) available, and (3) cxcess
(superfluous), Thesc forms correspond closely to the three forms of
water classificd by Briggs. From a practical standpoint we arc primarily
concerned with the available water in a soil., It should be pointed out,
however, that many turf problems can be traced to the oxcess or supcr-
fluous water which is not rcmoved from the soil..

Soil moisture constants associated with the upper-amd lower
limits of the available water in the field toke on a.special and practical
significance, For our purposcs, wc may usc the terms "ficld capacity"
and "wilting point" to indicate the upper ard lower limits respectively
of available watcer., These terms may be defined asg

(1) Ficld Capacity ~ that percentage of moisture that remeins
-after the gravitational or cxcess water has drained from the soil. It
should be noted that field capacity can be attained only in a well-
drained soil, Ficld capacity represents.a lovel of moisturc quite close
to the Mmoisture cquivalent" == a level of moisture rcadily determined
in a laboratory,

e =9 (2) Wilting point == That percontage of moisture found in a
soil after plants wilt permanently. an-’_c.ra.ry"to"popular belic £, it
‘has been cstablished that all plants will wilt at about the same level
of soil mpistut_‘q. In other words, in ,s;j.te; oi.‘: inéoront diffcrences
betwoen plants, they are unable to extract water beyond a given level

from the same soil,
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WATER INFILTRATION AND MOVEMENT

So far, we have attompted to point out the tremendous amounts
of water necessary for plént growth and that the number, sizc, shape
and arrangement of the soil pores will determine the ability of a
given soil to absorb water and remove excess water from the soil. We
have also briefly classified the forms of soil water and discusscd the
range of available water, Lebt us now turn our attention to the infiltra-
tion and movement of soil water and sce how these factors influcnce
the moisturc relationships under turf.

INFILTRATION

The process of the downward entry of water into soil is reforred
to as infiltration., For aﬁy given soil or soil condition, there exists
a maximum entry or infiltration rate. When appiication rates, whether
from rainfall or irrigation,'cxcecd the infiltration rate, runoff or
ponding occurs. In othor'words, whan water is applicd to soil at a
rate faster than it can be takoen in, tho excess water is lost for all
practical purposes,

MOVEMENT

The downward movement of water through the soil is spoken of as
percolation, When rainfall or irrigation stops the moisturc moves
gradually out of the larger pores in a downward dircction, This amount
takes place primarily under the influence of gravity. According to
Baver, a summary of experimental investigations on the downward move-
ment of water by gravitational forces in natural soils is rclated to
(1) the amount and continuity of the large pores as detormined by soil

structure, téxture, volume changes and biological channels; (2) the



30
hydration of the parcs; and (3) the resistance of entrapped air, '
Concomitant with the reccss1on of watcr in the large pores, air is
drawn into these pores. The largo pores arc scldom, .if ecver, ontirely
voidad of water because of the molocular.uttraction_of the soil parvicles
for water, 4s the soil approaches field capacity, there is a rcasonably
continuous gascous phasc throughout)the soil, but the moisture films
covering the soil particles become.so.thin that additional moisturc
movement in these films is considerably restricted, Movement of this
water (capillary)'takés‘blace vory slowly as a liquid from tho thickor
to thinnoer films. Such movement is spoken of as capillary or film ad=-
Justment and plays a vital paft in supplying plants with watpr;
WATER AND NUTRIENT ABSORFTION BY ROOTS

In ordor to bring some of thcso seomlngly unrclated .factors
which we have been’ dlscu551ng togcthcr and sce just how they influcnce
the moisturc rclations under turfgrass; lpt us cxamine -a soil: in which
a grass plant is activcly growiné. 

Onc of the charactcristics of an acfively growing root systcm
that is performing its function of absorbing water and nutricnts is
that it has a relatively oxtcnsive arca of growing tissue permcating
the soil, Only a very small part of this oxtensive system is actually
engaged in absorbing water and nutricnts from the soil. Absorption of
water and nutricnts takes place in the root hairs found near the tip
of the actively growing root, Roots must have water and air, as well
as nutrionts, to grow and develop; hence, the growing tip of the root
follows or grown through voids whore these materials arc found,

Wo have mentioned carlicr that wator moves into soils through

the large pores and that as the cxcess water is drained away, these
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pores are filled with air, It is within the large or non-
éapillary pores that the capillary water absorbs oxygen so that
the moisture which the plants use contains a sufficient amount of
this essential element, We might also assume that this water,

,chargedAwith oxygen, contains the necessary nutrients required by
the plant fqr‘growth. As a result, we will find plant root grow-
ing arourd and within the large pores and utilizing the capillary
water charged with oxygen and nutrients within a restricted arca.
Until quite recently, it was thought that capillary movanent or
’fihn adjustment would cause available water in adjacent arcas to
move into the root absorption zone. and replenish the supply. Thus,
it was felt that the plant roots could more or less remain within
2 given arca and extract practically all of the available water,

Iy haé now been established, however, that such is not the casc ard
that although capillary or film adjustment does occur, it is not
rapid enough to provide plants with the required amount of water
and nutrients,

We now know that most of the water and nutrients which plant
roots are able to take up arc made available to those plant roots
by the growth or cxtension of the roots into parts of the soil
which have a sufficient amount of available moisture and a now
supply of nutrient clements. In other words, the plant root must
seek out new supplics of moisture and nutricnts instead of these
materials seeking the root; otherwise, it would soon utilize all
the nutrients and water in a given area, This is onc very good

reason for developing and maintaining as desirable physical soil
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condition as possiblec under turfgrass. It also points out the import-
ance of an cxtensive well-developed root system.

It gocs without saying, that the soil which permits oxtensive
and deep root development is one that displays good tilth, has good
structurc, has desirable pore space distribution, is abundantly ;upplied
with available nutrients, is periodically replenished with wafcr.and is
sufficiently permecable to permit good drainage. In such a media, which
obviously would be well acrated, the roots in general are long;uiight
colored and well supplied with root hairs, In the abscnce of~$ddquato
“amounts of oxygen, the roots are thickened, shorter, darker aﬂd'ha§e
less than a normal number of root hairs, ;.

Inadequate soil aeration, or in line Withithe'térmihglbg§4ﬁé have
been using -- insufficient large pores, decreases the ‘intake’ of water
by plants directly through its effcect on absorption andliﬁdirectlylgy
reducing root growth. In water-logged so;}s,.on where sufficiont
anaerobic biological activity odéﬁfs, #hg qccqmulation?of'éﬁch;prbducﬁs
as methanc, carbon monoxidc,’én&fﬂ&drégén_sulfide_may result Aléb,h‘
reduced forms such as'hitrites,:aﬁmgnia, ﬁeyrousﬁcompounds andlﬁéngénous
compounds will build up in solié; fhesq»prqqqgts_are:quite"toxic‘fqﬂ
plant rooﬁs and if the situation is'froigqgod, death of the plénfs“
occurs. 3 Ii »

- AERATTON AND bismsE

In addition to tho more ar iéss_d‘irec_:t influonce of soil
acration on plant growth, soil'acrétigﬁ'éxerts an important indircct
effect as-é factor in the occurrence and scverity of certain plant
diseases, Such cffects are of two kirds; (1) the lack of oxygen ond/or

oxcess of carbon dioxide on the growth and longovity of the pathogen,




39

and (2) the increased susceptibility of the host plant when grown in

poorly acrated soils, Pathogens that attack plant roots arc the ones

that arc most influenced by soil conditions. The importance of tcmpera-

ture, pH and moisturc content are widely recognized as factors affecte

ing root attacking organisms, It is assumed by some that the principal

effect of high moisture content arises from the attendant poor acration,
SUMMARY

In this paper an effort has becn made to point out that plants
require a great deal more water than the amount actwally used in their
metabolic proccsses,

The physical propertics of soils govern the air and water move-
~mert and retention within the soil, The relative distribution of pore
sizes is of grcater importance under turfgrass than the total porosity
of the soil, In order for turfgrasses to function properly, thcre should
be an approximatc cqual distribution of large (non-capillary) and small
(capillary) pores. The two classes of pores should occupy approximatcly
. 50 porcent of tho soil volumecs; the solid or mincral- fraction should
make wp the remaining 50 percent of the soil mass,

Water and matricnts which plant roots arc able to take up are
made available to those roots by the growth or extcension of the roots
into parts of the soil which.have a sufficiont amount of available
moisturc and a now supply of nutrient clcments,

Inadequate soil acration decrecascs the intakec Qf water by plants
directly through its effect on absorption and indirectly by reducing
root growth. Soil aeration may cxert an indircct cffect as a factor in

the occurrcnce and scverity of certain plant discases,



THE CONTROL OF BERMUDA AND RHODES GRASS SCALES
Elmer W, Beck, Entomologist
U, S. Department of Agriculture
Tifton, Georgia

I have been mainly concerned with cereal and forage crops insects,
but have made some observation on three of these insects which are
serious pests of turf., Dr, Robinson asked me to discuss these insects
for you today, but I didn't know that he was going to use the word
"control" in the title. I wish that he had left it out because we are
going to talk about three tough customers, We have done a lot of work
on them and made a lot of observation, but we haven't yet succeeded in
bringing them under control. Thocc tlhree insceds ate Rhodes
grass scale, Bormudn groos scale, which is sometimes called Ruth
scale, and sround pearl. The Rhodes grass scale is probably your
worst pest, We haven't made many observations on it in the Tifton area
because it isn't found here., We have seen it on some grass in the green=-
house; and made some observation on it in that way; however, it is in
Noftﬁ Flérida. Its di;tribution extends across the Coastal Plain
states, Alaba%ﬁa Mississippi, and into Toxas whcré, of caursp, it
ié a se;ioﬁs pest.b_Itvwas‘first found ip i9h2 on the Kings Ranch by
. an aaronomlst aﬁd ulnC@ thwﬁ tlmo 1t huc oiuhcr upreod
‘or bullt up in numbers untll 1t has been found in all of the states
, that 1 mentloned Wé haVe a uub-statlon’at Dentqn, Texas, Dr. B. L.
» Chada in chn gc andahn h"s workcd on the Rhodot.: grﬁus acela
v~for three or four years Wlthout too much success. I hnvo obt»@nod
his paper and all the informatlon he has on it, and that's the source

of the 1nformatlon I will give you.
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Slide - This, of course, is a scale .insect; it secretes a waxy covor-
ing which protects it from most of our .sprays and other materials,

‘It produces parthenogenetically, that is, there are no mates., The
ogg is held in theinsoct until it hatches and the young scale is
‘born alive, It'is known as the crawler in this stage. This is the
first stage of Rhodes grass scale, and it is in this stage in which

it is most casily killed, if we can get the materials on, keep then
on, 'and use & material which has a long. lasting rosiduval effect. The
females continue to produce young right straight throgghout the scason,
and we have to make rcpeated applications in order to kill all of the
“cravlars, - The crawlers remain on the females a short time, crawling
“over the body of the mother and then they take off and wander all over
tho: vlants, and finally sottle down behind a leaf sheaf. Thoy have
long thread-like mouth parts which they inscrt in the grass, sucking
“up the juices, and from that point on.they no longer move but rcmain
inmovable the rest of their life. The crawler is very minutc but you
orobably could scc it with the naked cyc, This is the mother o adult
. 'of the Rhodes grass scale., The long thread-like part that you sce is
the mouth parts, which is inserted into tho plants, Often onc will
scc this protubecrance, which is a waxy sccrotion, .It is rcally cx=-
crotilonary: in nature, the same as the over-all coating or wax by
-which they protect themsclves,

Next slide - When:we rcemove the wax covering and look at the dorsal
sidc of the inscet this is what you secc, cxcopt it is pinkish in color,
Itt's morc‘or less formless since you don't scc any legs or other

structurcs.,
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Next slide - This is the ventral sidc of the scale. Onc can sce
four scars of the legs, which, of course, are not functional and again
we see the mouth parts,

Noxt slide = This is the Rhodos grass scale on some Bermuda grass.
Notice whore they are located, Most of them will be found in the citown
Just above the surfacc of the soil, but here we have tham along the
ncedes. The small young inscet fastens itsclf to the plant just under
a shecath, and as the insect grows it grows out of that sheath,

Next slide - This is the Rhedes grass scale as it grew in the

- grocnhousc, Here is a good examplo of what yau can sce in the ficld
where the inscct becomes abundant,

Next slide = On the right we have the Rhodes grass scalc and on
the left, the Bermuda grass scale, ‘I brought this picture to give you
some idea of the difference between the two. The Rhodes grass scale
is found on the upper part of the plant, whercas the Bermuda grass
scale will bc found in the crown or on the stolons or on the roots
in the mat, Actually, most of them are in the mat which cxplains why
it is difficult to control the Bermuda grass scalc, The insccticide
must nenctrate that mat and in quantities,

Next slide ~ This is a little bettar picturc of the Rhodes grass
scalg, and on the right we have the Ruth scale, In the casc of the
Ruth scalec we ofton get a cluster of them around the stem like that
shown and they injurc the stem so scverecly it dies,

On the Bermuda grass sczle, I belicve it was last May or June,
ono of the large plantations ncar Albany, Geargia, called in and said

they were having some difficulty with their pastures, particularly tho
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Bermuda grass. A pathologist and I examined the pastures but the
only thing we could find abundant there was this Ruth scale. We
set up an experiment to sce if wo could determine whether or not the
scalo was actually causing the damage.

We used three materials, parathion, systox, and summcroil, Summer-
0il was one of those long shot chances., We thought that perhaps we
could got the oil to penctrate the sheaves and kill the scale, 4s it
turncd out we got no results with the oil. Therc was no differcnce
in the increase in yicld in the oil over systox. We had high hopes
that systox would do a pretty good job, but the parathion gave the
rogults that you sce here, The plot on tho right is a check, and the
plot on the left is where we applied parathion at the rate of cight
ounces to the acre, using 100 gallons of watcr. We had to usc a hiéh
goellonage spray in order to get the material down into the crown of
the grass. We arc not yet recady to recommend this as an cfficiont
control, but we think that eventually we will be able to recommend it
undor similar conditions, Whother or not that is going to be satis-
factory on golf course turf is doubtful, 'In the case of the Rhodos
grass scale, Dr, Chada tried various materials, and he ran into tho
same thing, of cowrse, that we have found here, We have to hit those
follows and have to penctrate the waxy covering that they have or the
material isntt going to be offcctive, Dr., Chada found Dematon (systox),
whiéh is a systemié, would do a fairly good job, He used 1 gram vor
1 squarc yard in 172 gallon of water, which would mean, if I have
figurod it corrcctly, 19 pounds to the acrc in 2400 gallons of water.

This apolication rato is impractical so far as being able to recommend
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it for farm usc, but that is the only material that gave tham a
high dogree of control,

The graund pearl overwinters in what we call the pre-adult stage,
Along in the spring of the ycar the prec-adult lcaves the pearl, which
again is a waxy covering and a difficult thing to penetrate with in.
sccticides, We have a fomale this time, which is ablc to move about
and crawl through the soil though as far as we know she docsn't move
very far, As she moves she sccrotes a waxy material, which I imngine
assists her in moving through the soil, When she scttles down she
continues to sccrete thesc waxy filaments but her motions in the soil
break up the filaments., If you will look in the soil where you have
an infeostation of ground pecarl you will find these little pockets
which seem to be lincd with a powdery material, the waxy sccrction,
Aftor the fomale stops moving she exhausts hersclf in producing cggs.
The oggs have a very long incubation period in the laboratory. Wa
hcld some for five to six wecks beforc we got any to hatch. The
little crawler comcs from the ggg and is very similar to the crawler
of thc Rhodes grass scalo, pictures of which I have shown you, oxcont
that it is elongated and has club-likc rather than a filiform antenna.
Crawlers move, we think, just short dlstanccs but we hhvcn't any in-
formation on that clthor. It is a difflcult thlng to obscrve The
crawlers scttlo dawn on thc roots and thoir long filamont-llkc mouth
parts arc insorted into roots to suck up thc sap. Thc pcgrl complctes
its davelonmcnt in this nos1tlon.s WO havo triod a numbor of soil
apolications but we havon't obtalnod 1ny rcsulta. wc aro planning

~ this year to mako soil injcctions That of course, would bo
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impractical from the standpoint of a pasture, but we are hoping that
it may be a help in controlling this inscet in lawns and grasscs on
golf courses, I have a fow spccimens here if anyone would like to

scc the three scales, Thank you.



ESTABLISHMENT AND MANAGEMENT OF BENTGRASS GREENS FOR THE SOUTH
Chariic Danncr, Supcrintendent

Richland Golf Club
Nashville, Tenn,

[fter working with Bentgrass greens at Richland Country‘
Club at Nashville for the past scven ycars, obscrving the Benb
greens ab Knoxville and Chattanooga, I am convinced that with good
management, and I just have to stress that word "management!, good
Bent grass greons can be grown in the South. I would like to review
what we consider to bec the advantagos of Benbgrass in ouf arca, First,
it is a ycar-round grass, That is something we have all been socks-
ing for a gond many years. In Knoxville a fow years ago, with 0.d,
Noer and Fred Gau present, we had a turl conference, and it wound up
with a round tablc discussion, and we were crying to them about our
problems with our two-grecn system, and Fred Grau suggested that we
try Bent, just fool around with it to sce what we could do. O, J.
helped out with it, and between the two of them, along with some plants
that Fred scnt down from the green section of Washington, we started
to work with it at Nashville, and plantcd a little nursery. I got so
sold on the rcsults of the nursory that I put in one green, and the
grass sold me, Bent will stay green the year round in our climate,
Best way to avoid spring and fall transition period associated with
Bermuda and ryc greens.

Sccond, it makes a better putting surface the year round. Every-
one will agrec that Bent makes a2 better putting surface than any of the

Bermudas, and it is as good or bettor than the best rye grcens,
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Third, Maintcnance, Now herc was a surprise to me, The cost
was actually lower, This may be contrary to the general belief; howe
cver, we find this to be true, because we save on top dressing. Bent
nceds very little top dressing as required for Bermuda, amd the
occasioqal top dressings nceded for rye groens.

We save on fortilizer, With Bent you arc fertilizing onc grass
as compared with fertilizing two grasscs with Bermuda and ryc com-
binations, and both of thosc grasscs arc heavy fecders,

We save on labor, This last is a substantial savimg, Less labox
will be needed for top dressing, mixing and applying top dressing, weed
control, and mowing. Bent will require mowing only about throe times
a week compared with mowing Bermuda seven days a weck, and ryc four
to six days a week.

We save on water., Even with occasional syringing during the day
during thc summer months we find that we use less water watering the
Bent greons than we use watering the rye grecns, hence we not only
save on the water itsclf, but again on the labor involved.

For construction, wec removed the old surface down to a depth of
1" ; installed tile lines down to a depth of 5" to provide for sub=
surface drainage. On the top 9" we mixed 50% coarsc sand, LOZ loam,
and 10% pcat, Thesc materials were mixed off site in a concrete mixer
and then put on the greon, We tricd to build the top so as not to
leave any pockets or depressions, and %o provide for a good run-off

of surface water, We firmly beliove that surface drainage is more

~important than sub-surface drainage,

The next step was to sterilize the soil, "We usedvmethylbromide,

sold commercially as Dowfume MC-2., We then planted Arlington C-1
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stolons at the rate of 1 bu, per cach 100 sq. ft. The stolons were
spread, then covered with a top dressing and kept moist until they
started to grow, Tho grecns woerc put in during thc fall and opecned
for play the following May,

Maintenance. We mow, aerofy,vertacut, and fertilize as noeded,

Fungicides, PHAS, Tarsan, Calocurc,Actidione, and Cadminatg arc
used to combat discases, We find PMAS is a good chemical for preventa-
tive fungicide trcatments as well as being a good chemical to prevent
crabgrass. We find Tersan ard Calocure a goed curc for brown patch,
Actidiore, 2 good cure for curvularig,and Cadminate, 2 curo for dollar
; spots You know this sounds likc a lot of chemicals, but we rarcly
over have to use them on the Bent greens cxcept in June, July, and
‘Augus@;, threo months out of the year., The cost of chomicals used
_during_thevth’ree summer months runs to around $25.00 a week, I am
sure a 1o£ of you have had these diseascs in your ryc grecons during
the winter months, and I am told that your Bermudas also are susceptible
to discase, so I don't believe chemicals necded for control of discase
would be any more expensive than those used on Bermuda and rye.

Fertilizer, We usually use Milorganite, and add 603 muriate of

‘potash, then a complete fortilizer as necded., At first we set up a

regular fortilizer schedule, but today we arc applying fertilizer as

:needcd.:

Wéteripg. Early morning appoars to be the best time for wator-
ing. During the hot, windy days wo check for wilt, and this is very
‘ important. If wilting occurs we water the green lightly during the
day to supply moisturc to the leaves of the grass, and this cools tho
grass and soil,
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I have got to stress management. That recally enters into the
koeping Bent or any othor kind of a grass, Management is rcally the
most important factor in kecping Bent grecns, and it cnters into all
phascs of the golf course operations., 4 fungicide treatment as soon
as discase appears will usually stop the discasc, whereas if pormitted
to go unchecked for a day or two, or if allowed to get & good start,
will result in a scriously damaged green. The golf course supcrintendent
must be on the job seven days a weck during thc summer months June,
July, and /ugust, to watch for wilting. A little water at the right
time will stop wilt quickly, and to wait can be disastrous, I know
21l of this sounds like a lot of work, but you will have far less
labor costs keeping Bent grecns as compared with Bormuda and ryc greens.
Rcmember, there is no maintenanco, oxcept mowing and fertilizing, from
September to Junc,

In conclusion, we know Bent grass can be grown in the South. With
tho nower strains of Bent grass such as Penlu, which is more discasc
rosistant, and with better fungicides now coming into the picture, I
firmly believe that good ycar round Bent grecns can become a reality

almost anywhere in the South.



ESTABLISHMENT AND MANAGEIMENT OF
NEW BERMUDAS FOR THE BORDER LINE AREAS

E. E. "Bubber®" Johnson
Bluegrass Country Club
Hendersonville, Tenn,

I am a newcomer in the turf business, but Dr, Robinson asked me
to come and rclate to you some of my expecriences with the strain of
grass that we use at our Club which is known as Tiffine or Tifton 127.
But first of all, since Charlie Damnner amd I are both in Nashville,
you might think that we would be in competition, but I am growing
Bermuda and Charlie is using Bent. I have scen Charlie's greens and
played them: and they aro some of the finest Bent greens that 1 have
soen anywhere ~= and I've nlayed on some in different scctions of the
United States., If Bent grass can be grown successfully in the South,
Charlie can ccrtainly do it,

Would also like to say a word about the many things I have learn-
ed from attending these turf meetings in Tifton, The writer wasn't
fortunate enough to be here each time, but in coming down I learned a
lot., Since I am so new in this turf business I feel out of nlace
talking to a group of pcople that know so much more amut it than I;
but it has been very wonderful to mect such informed men and discuss
our nroblems concernimg turf,

My topie is ESTABLISHMENT AND MANAGEMENT OF NEW BERMUDAS FOR THE
BORDERLINE AREAS, Now, first of all, I would like to tcll you where
our Club is located, We are right on the Kentucky line, just above
Nashville, and are known as the Bluegrass Country Club, I went up
there shortly after the site was selected. They had obtained an

architect and he had alrcady given them the specifications, blucorints
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_ for building tho course, cte.; and in making his sclection of grassecs
for our fairways, hc cither got the wrong book or the wrong page whon
he sclected Blucgrass for our part of the Country. Ve arec closc to
the Blucgrass Country, but definitely not where we can grow Blucgrass
on fairways with any dogree of success; now, particularly, during the
Summer, when the Bluegrass would not stana close clippihg. So, in
order to carry out the name of Bluegrass, we found a thicket recason-
ably closc by and obtained some sod and managed to sod around the
Club; so at least we have a little of the grass around to bcar out
the name of the Club, .

I would like to illustrate to you, as clearly as I can, somec of
the things that we have done and maybe it will be of some help to you,
Our first step wes to locatc cach grecon, After this, with the aid of
an instrumcnt, wo sct our stakes which outlined the green and also
gave us the amount of f£ill nccessary for our finish grades on the
outside of the putting surface, The architect'!s plans called for a
12" £i11 under the entire nutting surface., Before putting in tho
f£ill however, we decided to use the herringbone type of sub-drainage
which was our‘néxt step. This was done by digging treonches 15" deop

and 8" wide, 15 feet apart over the entire subsurface of the groen.
We used 4" open drain tilc partially covering each joint with a heavy
paper, Next, we back-filled the tronches with approximately size 27
rock to.top“of the trench, Now we were ready to apply the 12" fill
which consisted of 50% top soil and 50% coarse sand, This mixturo
was mixed in & very large concrecte mixcr‘and then placed on the groens
by motor buggies., When the cnti;'e putting surface was filled with

this mixture we applicd 1" pecat moss over putting surface, With hand
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rakes we worked the peat down into the soil and sand so that our top
3" consisted of 1/3 soil, 1/3 sand and 1/3 pcat., e had the soil
tested and found that a few of our greens neccded potash. This work
was completed in the Fall,

By March we lad vory fow weeds, so we did not usc Methol Bromide,
In fact I didn't usc anything to trcat thc soil -- .we were undecided
at the time. Tven though the woat,hof became bad about that time we came
out very fortunate, Very little weeding by hand and hoe had to be
donc. In fact, I do not recommend that at all; the safest thing to
do is usc Mothol Bromide,

In tho Spring we used an application of 10~-8-6 fertilizer at tho
ratc of 35 1lbs, to 1000 sq. ft. then we werc ready to get our grass,
We felt so lucky to have Tifton 127 available for use at that time,
So I made arrangements with a local nurscry here in Tifton to get
cnough grass to satisfy our nceds. All of the grass was shipped
narcel post through the mail in waterproof bags. We ordercd well
over 100 yards of Tiffinc Bermuda. Out of the 100 yards that we
bought, we did not losc onc sorig from wilt or from drying out, The
grass came in in cxecellent shape; it we‘zs pretty and green and I be-
licve it was as. grcen as when it was taken out of the nurscry. Just
as soon as it came in to the postoffice we immediately put it in a
bed of loosc soil and watered it thovoughly until rcady to be uscd.
Lnother thing we noticed is that this cm'ﬁificd Bermuda is a very
purc strain and you would gct good protcction by using certificd
grass,

The grass started spreading abouﬁ the middle of April, and by

the middle of Junc the grecns wore covered, They could have played
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on them by Junc 15. I think in the sprigging method that was pretty
fast coverage. Then we kept working the mower down until we finally
got it down to 3/18", Vo found at 3/16" that maybe we got it down a
little too quickly, and possibly shocked it; so we raised the mower
back to a quarter for awhile and then back to 3/16" and were ablc to
maintain a 3/16" cutting hoight, |

Now, when we went into Winter we had only onc set of greens, and
no place for a temporary green, so we decided to put half of our grecens
in ryc grass, We playcd on these the first year, but in the Spring we
started the transition, We had trouble with abbut five greens. Ve
lost some grass and I think that it was particularly duc to a mistake
by the writer., Bccause the greens werc now we failed to acrofy them
cnough and therefore we failed to get enough root depth out of the
grass that was lost., By having a murscry we werc ablc to obtain cnough
sprigs to roplant and it coveroed rapidly.

Lctually, the first green was started about the middle of April
and we were ready to seocd ryc in Scptembeor, So you can rcadily sce
that this is not long cnough to have established a turf with deep
voough roots that you could over sced with ryc without somec loss,
Porsonally, I belicve that when the greens arc older that they will
take an over sceding of rye grass, This past Fall we covered our
grecns with wheat straw and played on tamporary grcens. Ve have
removed the straw alrcady this ycar and the greons have a lot of color
and scem to be covercd real well,

There arc two characteristics that we have found in the Tiffine

Bermuda -~ onc is sceding and the other is a tondency to mat slightly,
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We have been able to control the sceding partially by brushing,

cross mowing, and liberal feeding of nitrogen and less feeding of
phosphate., The matting has been controlled ve:yvsucccssfulxy by usc
of the verticut,

In conclusion, lct me say that owr members arc very happy with
our groens and we fecl fortumte in having Tiffinc Bermuda on our

greens,




SUMMARY
J. M. Latham, Asst, Turf Specialist
Georgia Coastal Plain Experiment Station
Tifton, Georgia

Moderator

I would like to bring out a few things that you men have said.
The variety of grass does not seem to matter too much in the long :
run, It does help, of course, but it does not make too much difference
as long as the management will fit the grass. The grass will vary
from place to place as other crops will, They don't say that 'variety
of corn for Georgia will do the same thing for upper South-~the
Tennessee or Kentucky area, or for southern Florida, I dont't think
we should expect the grasses ‘wh:ich we have to do the same thing.
Managemett and establishment of turf areas will be the same,

As has been pointed out, we have several good Bermudas which’
have looked very good in some places, but they are not worth a darn
in others, The one that we are looking at down here now is the 328
Bermuda. It has good leaf width and wlor, fairly good habit of
growth, and it does spread rapidly. It has looked good the first
few years we have had it, but what it is going to look like in
later years when it has more age on the planting is going to make
a lot of difference., Also how well it is going to take traffic.

Our plots don't get as much traffic as your greens do, of course,
and that might also change the picture considerably,

The grasses we do have: Ormond, Everglades, Gene Tift, Tiflawn,
Tiffine, and what else we might find, all have a place somewhere,
The thing that we have to do now is to find it. That is one reason

why Robbie and Dr, Burton have been trying to get the superintendents
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to establish a little nursery of their own, to handle the grassecs
that we have in the manner that they would handle them and sce what
they will do under their conditions. We don't have too much trouble
with the 127 here, but other places they do; several other places, in
fact, Until we know about such things we do not know what the grasses
will do and whether they should be released or not,

This genetics business can carry us only so far in getting good

turf. The rest of it is going to stay in the management field which

will also vary from place to place, Everybody has a different

problem; either there is too much clay or too much sand,.if;s too

hard, or too soft. It's always going to vary from one course to

the next even within the same town. That is something that &ou are

. going to have to fight, and which will have to be worked out with you,
To summarize these remarks--there is no better combination than

a well adapted grass and a management program that takes into account

the local conditions under which turf must be produced,




THE USE OF SODIUM ARSENITE ON FAIRWAYS AND GREENS
Dan Hall, Superintendent
Pcachtree Golf Club
Atlarta, Georgia

TEST FOR PROFER HERBECIDE:

We tested the following for general weed control: 2,L4,D; Potassium
Cyanate; Sodium Arscnite; Nitrate Solutions; PMAS; M,H,LO.
REASON FOR CHOCSING SODIUM ARSENITE: |

1, Gave us the best results on most types of undesirable plants
that we had, . ‘

2, Little effect on desirable plants if used properly.

3. Was most cconomical,
PROPER APPLICATION METHODS:

We cxperimented for three ycars before arriving at the proper
methods of application., Thgy are:
1, Climatic Conditions: We stake a thermometer at a 1 foot height above
green or fairway to be treated. From our test we found that tomperature
was nearly as important as the rate to be used. We found that the best
rosults followed when the temperature was 75° and higher, We found
1-3/L oz, of Sodium Arscnitec in 5 gals. of water per thousand squarc foct.
down to ¥ oz, per thousand squarc feet arc the best rates, The 1-3/4 oz,
solution is uscd when the temperaturc is 25°, and we decrease the amount
% oz, per 5° increase in temperaturc. For cxample: the first greon
treated in 1953 had the heavior rate while the last greon had % oz.
per thousand squarc fect at a temperaturc of 105'o one foobt above the
putting surface, The rosults were the samoc., We were only intcrested
in killing ryec and poa annua and any other plants such as crabgrass

and crowfoot that were beginning to germinate in the surface soil.
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2. Grass and Soil Condition Prior to Application: Wc lot the grass
on thc half to be trcated go uncut for 3 days. No plant food is
applied for 10 to 1 days, We try to have thc top onc inch of soil
dry so that the grass and soil will be rcceptive to the solution of
Sodium Arsenitec,

3. Mcthod Uscd: We usc a four foot hand opecrated boom with a coursc
nozzle at 60 1b, pressurc at the pump outlet. We just want to wet the
grags thoroughly. Enough run-off occurs to rcach the sceds in the
surface laycr of soil, Wec usc a method of threc strings to guide

the opcrator and preovent skips and double dosing, This spceds up tho
oporation'and climinates doubling to get good results., We can trecat
72,000‘fe§t of putting surfacc in three to four hours this way,.
RESULTS:

: In 2 to L hours the grass wilts, Aftor 2L hours it has a bluish
coibr, appcaring oily and slick; it also begins to curl at tho cnds,
The sécond day it begins to turn brown and by the third day is brown
all.over; Lfter four or five days it is thoroughly decad; we then brush
and mow the greens to rcemove the dead matter. This allows sunlight to
fhproughly éct to the soil and the urderlying Bermuda grass; Aftor
the fifth day we watcr by hand, ‘thn the Bofmuda again bccomes active
onvthc éikth or scventh day, we fﬁftilize at the samc ratec as we do
ltho aréa in play.

RESIDUAL EFFECTS: :
The first year this was done the same rate of 1-3/4 oz. por thousand
squarc fect was applied to all the treated arca, The Bermuda on the

groens treated after temperature rcached 85° was greatly affccted,

LR e e o M i 04

S ey BB Tk a4 el AR s Busdl N e ohe o

Gouaal s LRSS Sadl




53
Since that time, we have secn no effccts on the Bormuda or the soil.
We did notice that on tho treated arca we had little or no crabgrass
and crowfoot, while in the untreated arca thesc plants were beginning
to appear in the latter part of May, We give oursclves about onc month
to pul the trcated arca of cach grecn in play. We then treat the un-
burncd area of all grcons, Each spring we alternatc arcas to be burned.
The arca trecated last, last ycar, will be first treated this spring,
and so on, With this rotation of application we find that we have
had little or no poa annua in four years, We also sccurc a {inc
control of crabgrass and crowfoot thmouphout the year.
FAIRWAY WEED CONTROL:

We fourd in owr test plots that Sodium Arscnite will kill poa,
crab, crowfoot, checkweed, plantain, dandelion, and carpet grasse Wo
troated scven fairways in 1953 in middle June, using 1 gal, of Sodium
Arsenite solution or 5 lbs, of Sodium Arscnitc per acre in 50 gallons
of water., This gave us a wondorful kill on all weeds, cxcept Dallis
grass. Wec did notice tlat the Dallis on trcated fairways failed to
develop stems and seed spikes, cven though it was little affected on
the surface. We applied 66 lbs, of nitrogen per acrc 30 days prior
to burning and 66 lbs, morc 7 days after. In two wecks thesc fairways
were good Bermuda. We oxpect to treat all fairways and tcees this spring
in the same manner.

COST: (includes labar, materials such as gas, oil and wator)

Labar to treat 18 half grecns $18,00
1 gal, Sodium Arscnitc solution @ S5# per gal, ,75
Wator - 350 gals, 25
Gas and oil in pump + 30

$19.30
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This broaks dowm to:

2,7 conts par thousand square feet, or 21 cents per 8,000 squarc fect

of grecns for onc year, or about $1,30 per acro,

Datcs of Burning on Barmuda Dates of Mowing on Bermuda
April 28, 1952 May 2k, 1952
May b, 1953 Nay 22, 1953
Mey 19, 1954 Junc 18, 195k

May 10, 195k turncd aprons
Recovercd complctoly on May 29, 195k




THE CONTROL OF WEEDS AND USE OF SOLUBLE FERTILIZER
Fred C, Galle
Ida Cason Gardens
Chipley, Ga.

I really should be sitting down hearing a talk on this problem of
weed control, for I feel I need more information than I can possibly
pass out, We do have a problem of Dallis grass, Many of our fairways
were former pastures, where they had, for a period of 10 years, been
trying to establish Dallis grass. Now we are going in reverse and
trying to get rid of it, We have had some of the same experiences
as Den Hall., Sodium arsenitec will kill Dallis grass, but if not usecd
carcfully can give you very aefinitc burned arcas. The normal rate
for commercial sodium arsenite is 1 to 10, however, as the temperature
increases, onc can use a rate of 1 to 20 parts of water, We also use
a soap or "sticker agent" in with the spray. Moisturc is ncccssary
to rcmove the sodium arscnite residue from the soil, We did find that
arcas treated late in the Summer are difficult to establish with ryc
grass during the Fall,

We also tricd using ammonium nitrate in a concentrated liquid form,
This material nceds further testing to obtain the corrcct concentration.
We did find that somctimes we could kill Dallis grass and after a rain
or after irrigation Bermuda would come back over the area rather fast.
Howover, if insufficicnt material was applicd, you may burn some of
the Dallis grass leaves, but it would "jump" back into vigorous growth.

We also used spot treatment with ammonium nitrate fertilizer,
applying a handful to individual clumps of grass. It is a good method,

but can be mighty cxpensive over a large arca,
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Dr. John Montoith, our for mer consultant, suggosted making a
knife tamp. We made a temp with a basc approximately 8 x 8" and
uscd old mowor blades welded on tho bottom about 13" apart, This
tamp was uscd around the approaches and on teoes, and primarily on
individual clumps of Dallis grass, The tamp is dropped twice on cach
clump and given a half turn aftor the first tamp, The knives cut and
rcduce the lcaf surface of the Dallis grass and the Bermuda comes in
and crowds it, Wec do not believo this will climinate the Dallis grass,
but it rcduces the large tufts and you have no burncd arcas, such as
with poisons, Wec arc encouraged with its usc and have made up three
such tamps, aftcr having made just one to oxperiment with,

We have becn working on a method of 1lifting up the lcaves of
Dallis grass so that thoy can be cut off and cnable the Bermuda to
crowd it out, We made a rakc, from the old tines of a rototiller,
to go on the front of a Whirlwind mower, This is not onc of owr
golf coursc mowers, but used this machine for trial purposcs, I
realize that thero are commorcial rakes available, but thay are
generally not heavy enough for Dallis grass, We used this mower
around the greens and approaches and arc so oncouraged by its trcat-
ment that wo hope to build a similar unit for owr fairway gang mowors.

I would like to closc thc Dallis grass discussion by saying that
& weed is ofton described as a plant out of place. Another classifica-
tion of a weed is a plant for which we have found no use. Now if we
could find a recal good usc for Dallis grass on a golf coursc, we might
thar stop referring to it as a weed,

We have 2500 acres in the Gardens and have othor weod problams

that may intorest you, For honoysuckle control, wc usc a commercial




57
mixturo of 2-4~D (1-1/3 1bs.) and 2-L4~5-T (2/3 1b) acid cquivalont

per gallon., Our rate of application is three pints to sixty gallons
of water, again adding a soap or wetting agent. Follow-up spraying
is often required to get complete control,

Another onc of our problems is trec stumps. We arc doing an
cextensive amount of thinning, such as might be donc around fairways.,
Unlcss the stumps are poisoncd when removing hardwood treecs, such as
ock and sweet sum, the sucker growbth comes back and you have the same
problem, We are using 2 mixturc of 2-4-5-T (L4 1lbs, acid cquivalcent
per gal,) and diescl oil 1 to 20, The stumps are painted with this

'matorial and we find it bettcr than ammate or other materials, Often
stumps arc missed in the painting and it is difficlt to tecll scveral
days later if 2ll have been treated, so an oil solublc dyc is ncw-
added tc our painting mixturc and climinates another problem.

For cur greenhouse and nursery area, we have a Rough Brothers
stecam sterilizer and have now started using this machine to troat
our top-drcssing soil for the golf coursc, Stcam sterilizing of soil
is a common praétice in grecenhousc operations and you do nct "kill
the soil" as is oftan belicved, The top soil mixture is prcparcd
and thrown into a largc oncloscd frame, Two lincs of perforated

pipe arc insido the frame and, after filling with soil, a stcam

cloth is placed over the top. The soil is hcated to a tomperaturc of
150 degrees for thirty minutes and then stored in covered sterage bins,
The major advantage of this trcatment is that we can sterilize our
soil during the wintor secason and storec it until Spring or whon it

is ncedecd,
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Among our general horticultural cquipment, we have a large

Hardic Mist Spraycr, Last fall, we mounted this unit on a trailor

and uscd thp blower to blow lcaves off the golf coursc, We thought

we were pretty smart, using fhis machine in this way - and then rcad
in a copy of Tree Magazinc of the samc operation being done in Michigan,

The leaves still offored a problam, for we could use thom for
mulching of plants and composting for additional organic matter, bub
it takes a lot of man hours to pick them up, We have several pertable
_irrigation pumps that we usc during the summer scason and which sit
~idle during the fall and winter. We removed the water pump from one
SQallor unit and mounted a 25" suction fan, This suction machinc is
pulled by a dump truck; leaves are sucked up through a 6" floxible
hose and blown into the closed truck body. The lecaves arc then
utilized in mulching or composting, With our large water pump unit,
we havo,mcuntod an Asplundh Chipper. During the summer, wc arc irrigat-
ing, but by simply changing the V-bolts, we can usc the chipper to
dispose of brush from our thinning program,
~ Another picce of labor-saving cquipment is our soil auger, which
mounts on the rear of our tractor. We havo augers from 6", 9", 12",
18" to 24", and we usc thesc for digging planting holes, Ve have been
planting over IO,QOO plants cach year in tho Gardens and the augar has
reglly payed off, For planting holes over 24" in diameter, -we.use the
auger to borc several holes in the same arca and then shovel out the
loose soil,
Now to the problem of liquid fortilizers, We have been using

liquid fertilizcrs in our greenhousc and nurscry, but_havcn!t,used

|
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it on the pgolf course becausc we haventt felt that we have the right
kind of applicator to pot an cven distribution of material, Wce have
a wator wagon, spray tanks and such, but still cannot govern the flow
of materiazl with pressure to know just exactly the ratc of fertilizer
used at a given time or area,

For our greonhousc, we make up ouwr own liguid fertilizeor. No, we
don't fecol it is better than commercial prodicts, but it is cheaper,
For oxample, our 20-20-20 fertilizer costs approkimafcly 10 to 12
conts a pound,

The following cxamples of mixed fertilizors willvshow how.yon
can make up your own material and change it to suit your own nced,

Approximite analysis: 208 - 20709 20 K S

40# Ammo, Phosphate (219 « 53% - 0) :

25# Urca (L6% N.)

33# Muriate of Potash (60% K)

Approximnte analysiss 25 N 22 P 10K

W1# hmmo, Phosi (21% - 53% - 0)

35# Urca (L6% i)

16} Muriate of Potash (607 K)

If the mateorial is to be uscd ontirely as a foliar fortilizér, I
would suggest adding a wetting agent, such as Santomersc S ﬁado by
Monsanto Chemical Company or an cquivalcnt matoriai.'

I belicve too, thet foliar fertilizers have onl& é t amporary
cffcct or as a "shot in the arm". Longlasting offcect of ferdilizor
is had from matcrial in the ground.

I hope that this mtorial has bden of goneral intercest., The Ida
Cason Callaway Gardons hnve becn 6pcn only threce ycars and, while we

have made progress, there is still a great deal of work to be done.  We

invite you to visit us at any time,



QUESTIONS AND ANSWERS
B. P, Robinson, Regional Director
U, S, Golf Association Green Section
Tifton, Georgia
The following is a summarization of the questions and answers
which occurred duriq g the annual "superintendents' question box" of
the conference, Mr, T, M, Baumgardner, Sca Island, Georgia was dis-
cussion leader. Most of the pecople in attendance took part in the
discussion,

Q, What is a good control for sod webworms?

A, Bocause of its residual effect D-D-T, when applied at 3 to 5
1bs. of actual per acre, is onc of the best materials which
has been used, One-half pound actual paratiion per acre has
also given good control, Other materials which have been
used successfully are malathion, chlordanc, dicldrin, aldrin,

cte,

Q. What is the latest information on chinch bug control?

A, Parathion hoads tho list for control with 10 1bs, of D-D-T d
per acrc as socond. Thatch often prevents good control, :
To overcome cffcet of thatch - wet turf beforc applying
insceticides, usc low to medium pressurc on spraycf and
cnough water to penctrate the thatch, and usc the cmulsion
forms of insccticides, >

Q. Has an insceticide been found which will control ground pearls?

A, No mterial is being rccommended as a control.

Q. Has anyono ﬁécd the verticut for Rhodesgrass séalc control
on groens as they have in Texas? |

A, No onc had used the machine for this purposc possibly becausc
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of little damage to greens by this insect in tho Southcast,
Will methyl di sodium arscnate or lead arscnate injure
St. Augustine grass?
St. lLugustine grass scoms to be quite sensitive to herbicides.,
Be carcful therefore, when using thesec materials,
How can wc kcop from getting crowfoot and crabgrass teces

cvery year?

(a) If tces arc small, enlarge during longrange program
(b) Remove competition from trees,
(¢) Practicc heavy fortilization cach spring ospccially
with nitrogen.
(d) Usc vertical cutting cquipment in control program
(o) Usc spiking cquipment, ctc. to soften tees and not wator,
(f) Consider the usc of improved grasscs.
(g) Try the pre-cmergence horbicides to prevent germination

of sced.
How can Dallisgrass be rcmoved from large arocas?
The following methods have been used for control:

(a) Where Dallisgrass infcsts Bermuda lawnms some homcowners
have covered the arcas for scveral hours with hoavy paper,
cloth, ctc. Bermude will survive this treatment. '

(b) Encouragc basc grass (usually Bermuda) by fertilization
while thinning Dallisgrass with rakes attachcd to mowcrs
or using vertical cutting cquipment.

(c) Repcated spraving with at least 5 lbs. sodium arscnitc
per acre plus 1 1lb, of 2-L4-D and a wetting agent.

(d) Applying heavy applications of inorganic sources of
nitrogen (ammonium sulfate, ammonium nitratc, sodium

- nitrate, ete.) to produce a burning action.

(¢) Spraying with light oils,

Should onc rcmove shade trces for more sun, or plant a dif-
forent grass other than Bcrﬁuda?

If possible, grow a diffcrent grass, This can be accomplish-
ced on lawns, parks, otc. Sometimes root pruning or ramoval
of branches will hclp Bermudagrass putting greons; ‘

Can Bermudagrass be grown from sced?



A. Only common Bermudagrass can be grown from seed, There are
no seed available of the improved Bermudés.

Q. Has anyonc used dyc on dormant grass in this ares?

A, Two superintendents reported the use of dye on Bermudagrass,
In onc case the club members did not know the difference, but
thought the twrf was wonderful, In the other thoy stated,
"Look he Ims to dye the grass, he can't cven grow it anymore".

Q. How often should vartical mowing cquipment be used?

4, Vertical mowing equipment is designed to prevent the formation
of thatch; grain, etc. It should be used often enough to keop
these conditions from occuring, This may mean once overy 10
days or oncc a month,

Q. What is tho best preventive spray for discase control?

A, The first step in a discasg control program is to know tho
organisms which may‘or arc causing damage, No onc material
is offective against all organisms which causec discaso on
grasscs, Scnd samplos of disecased turf to a qualifiod
person for identification, Spray programs for the Southcast

: whicﬁ includo such matcrials as Captan, Tersan, ctc, plus
onc of tho mercuricr (FHAS, Calocuro, otc.) or anti-biotic
(Acti—didﬁe) have beon quite effective,

Q. It is difficult to work ryc grass into somc Bermudagrass
putting greens, What otha smallor sccded grasscs may be
usad or can rycgrass be hulled?

A, (a) Bentgrass sccded at Iy to 6 lbs. per 1000 sq., £t. has

produced good wintor greens, Othor grasses which may

bc used are bluc grasscs, rod top, and fcscucs
(espocially moadow and rod foscuo),
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(b) Furthor processing of rycgrass soced would probably
destroy its germination,

Have the improved Bermudas becn planted into old Bermuda-
grass érccns without destroying the turf?

This has been tricd with some success. Conversion, however,
is slow, Becausc of two different grasses, putting quality
is not good until the planted grass crowds out the old.
Plugs in this casc sccm to be superior to sprigs.,

What has becn the procedurc for planting improved Bermuda
on greens when the old turf was destroyed?

(a) Mcthyl bromide (Dow Chemical Company's Dowfume) has been
used extensively to kill the old grass, New materials
(Dow's, Dalapon, and Amecrican Cyanamid!s, amino triazol)
may find futurec usc,

(b) Greens have been planted by using plugs, sprigging in
holes made by spiking cquipment, sprigzing solid in rows,
broadcasting sprigs and disking lightly, and broadcasting
sprigs and topdressing lightly,

(¢) One club (Forest Hills, of Columbia, S, C.) liked making
the change during its slack maintcnance period, Onc-half
of cach grecn was treated in the fall with Dowfume, all
the grecen scoded with rye, and the treated half planted
with plugs of an improvod Bermuda in carly spring,



