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WELCOIE

R, D, Lewis, Director
Texas Agricultursl Experiment Station
College Station, Texas

You are all welcome and you know that., Texas A & M
College is a public institution. The Texas A & M Col~-
lege System serves the public in terms of research and
education,

Some of you may not know very much about this College
and 1its immediate connections, The A & M College of
Texas is one of nine parts of a system, established in
1948 wunder the name - The Texas Agricultural and Me-
chanical College System, There are three other col-
leges in the system -- one at Prairie View and two jun
ior colleges, Arlington and Tarleton. Then there are
five services in the system -- the Texas Agricultural
Experiment Station, The Texas Agricultural Extension
Service, Texas Engineering Experiment Station, Texas
Engineering Extension Service and the Texas Forest
Service. Those four colleges and the five services
constitute the Texas A & M College System, which has
representatives in every county in the state and 1is
providing service and information in them.

You will remember that in January of 19i.7 we had our
first Texas Turf Conference and in 1951 we are having
two conferences, At the time of the first turf con-
ference thore was formed the Texas Turf Agsociatid n,
primarily because of the-common interest among groups
that were concerned with turf on golf courses, lawns,
parks, along highways and on playing fields. The as-
sociation had a very definite objective of trying to
encourage research with turf grasses, So in 1947 the
association set up & program to attempt to initiate
support of research, The officers and directors set
out to raise annually $3750 for research, This last
year there was contributod 153l toward that research
program. We are then a long way from the goal, But I
am very happy to say that on small sums rather signif-
icant progress has been made, I give our people who
are engaged in thesc particular projects a lot of cre-
dit. Rather than waiting to have the funds available,
they have gone ahcad and worked, That is one of the
marks of & good research man, They have really done
far better than our cxpectations.

Jim Watson has had a number of offers to go elscwhore
at higher salaries but because of his interest in this
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work, he has stayed herc and not only lcads the re-
search work but is rendering a lot of services to
those having turf problems,

During the last three yocars we have instituted in theo
Texas Agricultural Experiment Station & Now Plants
Project, Last ycar we brought into this statec some-
thing 1like over 2000 new strains of plants, inéluding
many grasses, Very fow of those are going to be good,
however,

This past year there was initiated on the national
level a National Grasslands program, I happen to be
on the national steering committee which seeks to fo-
cus attention on grasslands, largely from the stand-
point of agriculture., Not much has been said in this
committee about turfs of the type in which you are eos-
pecially interested, However, it will give stimulus
to research 1in the utilization of turf for playing
fields and for covering up solls along highways and
things of that sort. This National Grasslands program
is a joint undertaking between the Land-~Grant Colleges
of thoe country and the United States Department of Ag-
riculture. Associated with it are representatives
from a great many industries, It 1is administrated
more or less by this steering committec, on which
there are four directors of state experiment stations,
four directors of state agricultural extension service
and a counter part group from the United States De-
partment of Agriculture., It has had five meetings to
date, It certainly is leading to a much better under-
standing of thc place of grass in our national economy.

Moany of you will be interested to know that one of the
specific projects of this National Grasslands Steering
Committee relates to the International Grasslands Con-
gress to be held at Ponnsylvania State College in Au-
gust of 1952,

Another undoxtaking of that national grasslands com-
mittce is o movie, OSome of you remember the movie,The
River, - This one on grass is to be somewhat similar,
It will be available for showing to general audicnces
to give people a bettor understanding of grass in the
cconomy and life of the nation., We have gone over the
script for the movie and now it 1is being devceloped at
Washington., It will not be availablc by August as we
had hoped.,

I have commented on a few gencral things that I thought
might be of intercst to you. May I repcat what I have
said a great many times - Uithout the background of
facts, ncw matorials, new grasscs, ncw understandings




that research can bring to you, we can!t cxpect to
have good turi gencrally. Ve must leara "hy", "how"
and "Whon" f{rom .investigations 1in order that we can

have good lawns, parls, highways, gnlf courses, foot~
ball fields, airports, and cenctery coverage, Certain-
ly ~Jltor food, turf is the most ncarly common link be-
tweon town and ceotiatry. Grass should bo taught more
in public schools, Jotany and bieolozy classes should
use it as the firest kind of illustrative matorial,
Grass is truly a sommon link between town znd country.

A fow cclorea picturcs now that I have taken this past
yecar of grasses, Herc are o few grasscs that are nat-
ive and some hat arc introduced, Hore are pictures
nf two grasses that ar: very important agriculturally
in Toxas, The first is Rhodesgrass which was widely
used 1in the state but whicit 1is very susceptible to a
scalc insosct, Thce next grass =~ Angeltmngrass =-- 1is
highly rcsistant to that insect,

The necxt threce picturcs shew you differcnt strains of
bermudagrass in the plots that Patts and Watson have
cstablished, These differcences arc very striking, and
show that better bormudagrass can be made available
for lawns and playing fieclds of Teoxas,

lay I say again that we are very, very happy to have
the opportunity again sf boing hosts to this groeup,
who are so greatly interested and arc working with
tfurf and know what it mcans to thc beaubty, comfort and
joy of the people nf this state., I am glad you camc
hack to Toxas A & M for this conforenco,
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DEVELOPIN™ A TURF GRASS

E, C. Holt
A & M Colloge System
Oollecge Station, Toxas

Gross improvement only datecs baclz to the late 1890!s,
Actuolly nct very much vork was donc prior to the
19203, Grass improvement has not progresscd as rap-
idly as imorovement of many of the field crops and
turf grass improvement has laggod cven further bchind,
Until about 1940 turf grass improvemont was limited
mainly to the collcection of typcs within the throc
bentgrasscs, crceping, colonisl and velvet, by tn
USGA Green Scction.




Breeding programs may be very simple or quite compli-
cated depending upon the material at hand to worlt with
the objectives of the program and . the method of uti-"
lizing the final product. The. fact.that mest of the
fine turf grasses have been utilized vegetatively sim-
plifies the breeding program to some extent, The var-
iability among seedling progeny does not have to be a
concern of the breeder, If a plant is found with the
desirable characteristics, it can be Iincreased and
used iIn that form without worrying about what the turf
produced from sced would look like,

Since most of the work with turf grasses has consisted
of the collection of types followed by evaluation stu-
dies or testing of the strains, I would like to limit
my talk mainly to this type of program, which we call
strain testing or strain evaluation. This type of pro-
gram has been quite productive with creeping bentgrass
and shows promisc of being productive with bermuda-
grass also, ©Such a program begins with the collection
of material from putting greens, fairways and other
types of turf, I am sure that all of you have not-
iced spots developing in greens which appecar dirferent
to the remainder of the green, This happens espec-
ially in seeded greens, Thesc spots mnay differ in
color, texture, donsity, discase recsistance,drought
tolerance, ability to competc with weeds, rcsponse to
fertilizer or other chemicals and possibly in other
respects also, More than 100 types of crdoping bent-
grass have beocn collected in this manner, & sod plug
is removed <f{rom the spot and increased vegetatively
and usocd vegetatively., The strains obtained in this
mannor are studies for the various characteristics
just listed. I have somo slides demonstrating some
the characteristics of thc.bentgrass cdlleciions and
some of tho progress that has becn made in obtaining
superior turf strains by this method.

The samc proccdurc can and is being uscd with bermuda-~
grass., Bermudagrass groens show the samec type of vars-

iability as crecping bentgrass greons, A program of

collcction of Bermmda types was started here in 1949.

Soric of you have scon thesc strains in the turf plots,

I have some slides which will show the progress that

has becn made with this program,

This type of program, that of colleoeting and evaluat-
ing, is the basis of for any brocding program, but it
is capable of producing flairly rapid rcsults where the
material can be uscd végetativoly as is true with the
turf grasscs in goncral, If it is desirable to repro-
ducc tho strain by sced, further cvaluation and sclec=
tion is nececessary. This point will also bo domon-




strated with slides, 5lides shown,

From thesce slides I hope you have scen tho progress
that 1is possible from a program of collecting and c-
valuating strains, The development of a new turf
grass doos not ncecessarily stop hero however, If the
desirable characteristics arc not found in onc strain,
two or more typcs arc crosscd or hybridized - in the
hopes of obtaining the dosirablce combinations from the
cross, This t©ypc of program was discusscd with you
last year by Lr, Glenn Burton. Tift 57 is an examplc
of the rosults of such a program., If you noticed in
the bontgrass slides, one strain was discase rcesistant
another of a dosirable color, and still another recs-
sistant to weoed invasion, A program is now undor way
Iin +the North Contral States to combine some of those
desirablo charactoristics into onc strain,

I would likc to loave with you thesc thoughts; the do-
velopment of a turf strain takes time, somoetimes many
yoars depending on the type of program that has to bc
followed and that strains developed r tested in onc
.arca may or may not be suporior in another arca, U-3
and Tift 57 Bermuda arc good oxamplces of this,

() -

HOW CLIMATE INFLUZNCES THE MANAGEMENT OF TURF GRASSES

Albert W, Crain
A & M College Systen
College Station, Texas

TEMPERATURLE

Temperature influences ocvery cheomical and physical
proccss in plants ~- solubility of minecralsjabsorption
of water, gascs, and minocral nubricnts; movement and
"digestion” of moisturc,geses and nubrients; as well
as growth and reproduction.

Unlike warm-blooded animals,plants have no nmcans of
controlliing temporaturc indepcendent of environnment,Un-
loas you and I (oxample of warm-blooded animal) arc
i1l our temporaturc romains about 98.6 degreos ¥, day
and night, winter and swmoer, Generally speaking,
plants and plant paxts have about the same Gtamporature
as thelir gsurroandings.




For ovach spceics or kind of plant there is ani opolmua
tomperaturc as well as onc toc high and onc too low
for growth. As you arc awarc, woe arc classifying our

 turf grasscs into cool scason and warm scason plants,
The figurcs in Table 1, aro general for all plants, it
shows thc tomperaturc and growth relationships to cool
and warm scason plants, We can think in Toxas of two
oxamples to usc with the two types; bontgrass, a cool
scason peronnial; rycgrass, as cool scason annual,Bor-

mudagrass as a warm scason peronnial; crabgrass as a
warm scason annual,

Table 1, Temporaturce and growth rolationships to cool
and warm secason plants

-

cardinal growth tcrnperaturcs

Typc of Plant Mininwae Optimum Iiaximun
Warm Scason 59-6liDeg.F, 87-96 111-122
Cool Scasecn 32-l1 77-87 80~ 98

% Temperaturc rangoe in which growth cccscs.

Sore things %o ndio in relation to Table 1. includc;
(1) There is a groator sproad betweon minimum to optl-
murl than from optimuwm to maxliiwum, (2) For cach 18 dc-
grocs up or down from optimum tho growth rate is cut
in half., (3) Tho optimum reproscgnts tomperature o

which most rapid growth takes place and’'is not- neccss-
arily the best in which to grow plants. (!.) The optl-
mua temperaturce varios with the stage of srouth of the
plants, (5) The root systou grows at a lower Uemper-
aturoc, in goneral, than does tho topgrowth. (6) Rate
of growth, primarily controllecd by temperaturc, influ-
oncos rosistance or susccptibility to insccts and dis-
cases, (Too, insccts and discascs have minimum opti~
i and waxinum  growing tomporatures similar to our
turf grasscs, actually many off our turf discascs arc 2
lower form of plant 1ife and inscets ars not wern
blooded animals.’)

Low Temperaturoc

Freczing and thawing temperaturcs may have an indircct
cffcet on plants -~ brocking roots, rupturce of cell
walls and structuore and other ili c¢ffeets, Th2 naln

10




111 offceet of temperatures on the low side is sudden
changes, This is reclated to carly fall or late spring
frosto, Plant sep 1is primarily wabor: when . ouur
freezes it oxpands (what about your watoer pipes, car
radiator and so on), It is no wonder that plants arc
Izilled occasionally by low tomporaturc,

IIiga Temperaturo

The offcects of high tomperaturc aro foucor but sora
exacting., DRyograss gocs out in a reolativoely short
poriod in the spring becausc it has rcached a stage of
maturity (influence of tcmpcraturc) plug heavy rust
infostation~plus the fact that the plants o2  Ilkill~
¢d by the high temperaturc, Above optimun temperat-
urcs on berauda cause short stubby growth,slorar rate
of growth., Too, cxccssive temperaturcs causc more c~-
varopation of soil water in addition "to oXce egsive
tronspiration ("swoating") of the grass, The demands
of the tops or lecaves for wator is so groub roots con
not supply the nceded water, this results in dwarfing
grouwth or in oxtromc wilting and dieing.

oll Yermporaturc

o i

Gs

=

011l derives most all hoat fron sun, very littic

v
from decomposition.

2¢ iicat energy (sun rﬂws) not all absorbod., On o wet,
bare soil 7 to 10s reflocted back; on a dry ,barc
soll about dobm“k this amountj;and on o aoil "with
furf crop about four timcs this amount.

“4e Absorbod hoat is
rates wator; 5
radiatcd.

dis 1i1 ated in three way
g soil and air; and part 1s rc-

", varke~colorcd soils absorb morce iwat than lighv-~
nolorcd soils, The dardor tho coloxr of the coil
the highor will be the bempcerature in the soil., A

“1f1wronc“ of about oo F coxisbs botwéen dark ard

£

white surfoced samples of the same soil.

5. Soubthern uslopes, in our homisphere, are wamer
than northoerr slopes,,becausec hoeat rays strike thc

&, As soil droinage is improved soil torperaturos bo-
come highor, duc to less hoat uscd Lo warm up and
cveporate wator

7. Vegetation reduces both daily and aanronal flaetu-

ations., The heavier tho vegetation or much  the
analler thoe fluctuations.

11




e In clecar weathor, ailr tcemperaturc over a turf is
highor than soil surfacc temperaturc during the
day, but lower during the night; on a bare soil,
the revorsc is truc,

Pa vcrgrazod paesturcs freeczc decper than thoso prop-
orly grazcd Toc, frost or icc disappcars carlier
from pruporly grazed arcas, This 1is related to
helight of cmt on turf.

WATE .

Under mnatural conditions water is next in importance
to temperature in detornining whorc plants arc adapted
(hormuda grows on parks, ccrnotarics and fairways in
East and Contral Toxas, Buffalo grass is lYest U .xas)

Undcr the unnatural conditions of a golf course or o-
ther waterced arca we have upscet na atural conditions, o
modify goil tejpprqcurov with wotor and thus grow a

rthern grass (beont) in Texas.

gxccssive weater, houcver, drives air out of the soil,
lowers the teuperaturc, causcs lush trcak growth susccep
tible to insccts, discases, sudden tempcraturce changes
and cxcessive mechanical injury.

In terns of structurcs, a plant is a water structurc,
in tho same sonsc that a housc builv of brick is a
brick building -~ 70 to 30 percent of a growing plant
is water., liost of the water is takon into the plant
tnrouﬂn tho roots, Plants usc alr also, fact is roots

eguirc as xuch air (oxygon) as lecaves, ‘Jhon too iuei
watcr is ”p“l_ud on turf, air is drivon from the soil
and plants suffocats, dovelop roots in or on surfaccs
to got air., Thoy arc weakoned., In the case of oxcess
wator in soil, plants lack air, must disposc o oxcoss
water, (overworltod) thus become sick and can't takeif
pnough nutrionts, Actually, in & water sosked soil
nutricnts becous unavailable,

LIGIIT AND GROUTL

Flants a in their nceds for sunlight. Cool sgcason
plants ro e 1o ti.on warm season, Jhon insuffici-
¢nt 115"u xists long flimsy stems and loaves rosult.
it was pol LCd out regarding high tomperaturcs - and
this is rolatod to oxcoss sunlight _ short subby gro-
wth rosults.

o
uir

Sunlight is nosossary to dovelop  the groen pigaont
(chloropayll) wnicl is essential in food manufacture
and growth, Grovutl: would not occur othcrw;ﬁc.

.
Y
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vight also influcnees roproduction but in turf menagce-
mont wo arc not conccrncd with sced production, Ve
would 1likc to prcvent maturity, we cant!t, so no neod
to discuss this phasc of growth and light,

-() -

HOW IMANAGEMCNT OF TCRF INFLUENCES DISEASE INCIDLNCL

0, J. Noer
Milwaukcc Scwerage Commission

What I have tc say rmust, of nccossity, be dirceted to-
ward boent., After a soason such as the past onc in the
southwest it is just as well that I do. Oklahomo and
North Tecxas oxpericnced Kansas City wecather cxccept
that temperatures were higher, Under conditimns like
that some trouble is inevitable. Yet I don't think
you should let one year out of 30 discourage you be-
cause . the odds favor better weather in years to come,

I would rother have a medioéro grass in éapable hands
than the best grass in incompetent hands, I recall a
club in Oklahoma that never had grass on their greens
during July and August. Since the precsent superin-
tendent assumed charge greens have ncver heen bad at
any time., We have ogually bad scasons in the north.
The last bad onc was 1948. When we get weather of
that kind, we must cxpect some trouble., Trouble dur-
ing one bad season docs not justify throwing every-
thing we know into the disgorcd.

Fungicides for the control of turf discascs are neoded
and they have a vory definite placc in the turf mein=-
tenanece picturc., Some of them arc bettor than others
particularly for cortain purposes, For cxamplec, il wo
have copperspot, wc usc PHMAS or a matorial of that
kind for its control because we know sonc of the other
fungicides will not do tho job., Yet cven thc  best
fungicides, = I have found in my travels around the
country arc often condemncd as no good. Yet across
tho streect the noighboring coursc has the same soil,
somc kind of grass, same climato, same weathor and di-
8casc 1is not bad and carly controlled. DNobody can
tcll mec that i1t is anything but tho management factor
that spells the difference., In talking sbout turf di-
8¢asec wo stross the matter of fungicides and control
measuros too much, and overlook the mattor of mainto-
nance which is cven morc important.
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The first +thing to decide is whethoer the discasc is
the primary or the sccondary cause of loss of turf, In
other words, sometinces we sce leafspot and blame it
for thec loss of Pog annua in grecens. Yet that isn't
alweys tho primary reason for the loss of the grass,
The 1lecaf spot attacks the grass boecause of some other
factor that has made it weak and susceptible to leaf-
spot. That does not mean that there arcnt!t times when
loafspot 1is the primary reason for loss of grass, In
Alabama 1last Saturday and Sunday and also in New Or-
lecans I saw loafspot injury to bermuda which I think
was duc to weather conditions and am convinced 1t was
the primary cause for trouble of the bernwuda, .But we
must not forget that at times the disceasc is sccondary
to something clse,

I »reccall many years ago visiting a course in Chicago.
I was asled if pythium wasn!t rcsponsible for the loss
of the grass, Conditions werc right for it to work and
I presumc it was the immediate problem., Since there
is no cure for pythium therec is no stigma from the
standpoint of the man in charge of the turf. The
grass on that green was Virginia bent which is very
susceptible to thils and other disecases. The soil
should have becen used to meke brick instecad to grow
grass and the grcecen was located in a shadud arca with-
out any air drainage. Rather than worry-about the im-
mmediate problem of pythium it scemcd to me that they
should worry cbout scveral othor more baslc probloiis
so far as maintonance is conceorned. I have scen that
green every fow yoars in the past 20 years and since
the grecn was changed and soil condition corrccted,
therc has becen no loss of grass,

Most of the turf discases arc caused by fungi., The
infectious discases which trouble man arc caused by
bacteria, Fungi arc simple plants and are of two ty-~
pes, Thorc aro the socalled parasitic fungl which
produce diseasec and thoro arce the saprophytic types
which live on the dead organic matter in the soil only
and are responsible for its decay and the release of
many plant food elements, Just because you see white
fuzz, don't think it is necessarily proof that the or-
ganism is o parasite,

The fungi have requirements for growth just as plants
have, Growth is affected by temperature, "Soile grow
best at low tomperatures, such as snow mold, Dollar-
spot 1s usually a cooler weather disease, and brown-
pateh comes in during the hot humid woathor.

Soil recaction is also a fector. Sometimes lime does
os much to stop the activity of the discasc organism

1i).
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as a fungicide. In Philadelphia when brownpatch gets
bad and the fungicidos are not working too well, Joc
Valentine uses hydrated lime, Usually it docs a better
job under thosc conditions than a fungicide,

Fungli must have a plentiful supply of moisturoc. The
simple oxanple is brecad, Stale bread ncver molds =--
but frcesh bread doecs, The differences between the two
is only the moisturc content., That is why sopping wet
greens present an aggrevatod discasc problem.

Grass suscceptibility is also important, Ve know that
certain strains oi grasses arc far more susccptiblo to
a particular discase and that others arc more resis-
tant., For coxample, Scaside bont is not looked upon
with too much favor in Canada where trouble is apt to
be snowmold, Scaside is very susccptible to this dis-
casc., woome of the other grasscs arc morc rosistant to
it, Vashington and Metropolitan differ very remark-
ably in thoir rosistancc and susceptibility to brown-
patch. Washington is quitc suscoptible to dollarspot,
and morc rcaligtant to brownpatch; whercas lictropolitan
takes brownpateh and.is quite resistant to dollarspot,

Grasses oy not always retain their ability to resist
attack, There 1is-always a race between the nlant®
brocders to kcep ahead of diseascs. A variety of wheat
becomcs lecss reosistant or the type of discasc beccomes
moro virile, This past summer was the first timec I
have scon any brown pateh on Arlington bentgrass, I
still think Arlington is a good grags and fecel sure
that its rosistance will always stay at a high lecvel,
Those of you who havc had exporiences maintaining grass
know that for the first several ycars after a greon is
planted, you have less trouble than you do wihen 1t
gets older, I saw some plots of Washington strain of
bent that looked rathor "sorry. Anyonc who saw them
would not want this grass. Yot Milwauwlicc Country Club
has 19 grecons of Washington bént that have been in
pecrfeet condition for 25 yoars, It scens to me this
matter of managoment 1is also an important factor with
any of those grasscs,

The character of growth on the green is very impor-
tant, If the grass is allowed to develop an excessive
surfacec mat, then dollarspot is morc serious, and docs
not respond to tho fungicide necarly as well as when
the turf is tight. One of the reasons Tfor that may bo
that the fungicidc stays ncar the top and the organ-
isms continuc to work underncath. he discasc secars
beecome pitted and interfere with putting quality of
the green. An excessive mat affeects the depth of the
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root syston, A heavily thatched turi soldow has decp
roots and whon that happons localizod dry spots de-
velop and is followed by scald,

liontion is made of the kind of scil, Although a fac-
tor it is a minor onc, Climate and weeihor conditions
arc oven more important along with the kind and strain
of grass,

A& high content of organic matter tcends to aggravate
cortain typcs of discase, I have in mind soveral
courses in thce state of Connceticut, Thesc two cour-
ses have snowmold in scasons when nobody colsc is trou-
bled, It is my beliel that the roason for the trouble
is the fact thot they want to keop a nice spongy sur-
faco so with any kind of shot the ball stops, This
has been accomplished by the oxcessive usec of hums,
As o conscquence, when the greens come out of the win-
ter, the soil stays cxcessively wot and provides the
sioisturce that is nocded by the snowmold organism, On
the othor courscs with a lower humus contont of the
soll, tho tendenecy is for grecns to dry out faster and
this 1lessens or stops the activity of the discase. I
am surc that I am corrcct because since these two cour-
ses have changed the character of the soil used in tho
top dressing mixturc, snowmold has beccouiec lecss trou-
blcsome, ’

I have madc mention bricfly of lime and related soil
rcaction, Thorc are times whon lime tends to reduce
‘the activity of thesc discases, I an going to show
you pictures to boar out the statements that I havc
nade.,

Vhen scald appears on tho surface, it is covidence of

too wet & soil for one thing and too thin a turf, The

thinning may be die to too much wator or not enpugh

oxygen in the soil. It may have boon caused by repeat-
ed attacks of brownpatch which defdoliates the plants

ond exposes the soil surface to the light., Vhen thorc

is an excessively wet surface without a dense cover of

turf to exclude the light from-the soil surface algne

is bound to appcar., Then as drying occurs o black

stin-like covering is left on the surfacc of the groen.
It seals the surface and impedes recovery of the

grass, A little hydrated line, possibly 5 to 6 pounds

per 1000 squarc fect, will check the algac, and spced

recovery of the grass.

In 1948 I was in Pennsylvania and was told that Tulsa,
Oklahomo, was trying to get me on the phonc. They
caught up with me at Lancaster, Ponnsylvania, 1 was
nalkkod  ta take the first plene to Tulsa because the
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greens were going bad., I rcefuscd because I knew of no
wand I could wave over the groens and bring thoem back,
I asked if woather had been hot, and wet, I was told
there had been downpouring rains, I told Bill he
should go to churc& and ask tho Lord to stop the rains
and lower the © nnoraturos g bit, If therc was algac
on the groons it was suggested that hydrated lime be
used sparingly cven uhouﬂr the roaction wos abovoe 7.
When I went to Tulsa thrcee weelk later, I was told
that the recovery aftor the light applications of hy-
drated had becn nothing short of marvelous,

Overdoing potash, tends to aggravate the clover pro-
blem., On the other hand maintaining a propcr level of
nitrogen, gocs a long way toward overshadowing its
stimulating offcet on clover. I cmphasize potash so
far as grcoens arc concerncd, in contrast to faikways,
bocause it is tho onc placc where you are a farmer. By
rcmoving clippings groons are cropped whereas on tho
fairways the clippings fall and decay, their phospho-
rus and potash arc rclecascd and returnced to the soil
in forms which tho plant can utilize

I haven!t yet scen a green that wasn't protty well su-
pplicd with phooploruu. Many of you are making low-
grade phosphat> mines out ofthem, You are putting
on so much phasphate fertilizer that we have found as
rmich as 3,000, 1,000 and 5,000 pounds pcr acre or
phosphorus by the Truog method; whon we think 200 to
300 pounds is a good supply. Wherc soils arc on tae
allkaline side the oxcessive usc of phosphate aggra-
vates ion chlorosis,

problem of
thoe sale
T e

Hitrogon fceding 1is the key *to the whol
grass management on grecns, HNitrogen 1
promotion engincor of the fortilizer indus

on and the gragss turns greoen and starts vigorous gro-
wth, This is not truc of phosphate or potash fertili-
zcrs, Nitrogen and water arce tho two things that tend
to make plants soft and succulont, A high lovel of
nitrogen and a good supply of water roally turn tho
trick so far as meking grass soft and lush., T at is
why the lettuco grower who wants to grow an appetiz-
ing crop pilcs on the nitrogon and usos plonty of wa-

ter, I you want grass that'won'!t stand traffic and

wecar, that is the thing to do, On the other hand, if
you fail to usec cnough nitrogen and ocnough wator, E
know some of tho LOliuT“ arc going to tell you what to
do. So it is a mattor of balance betwecn the two. Wo
should rcumember that any time nitrogen is overdonc the
offect can be partially offset in part by withholding
water n 1ittle bit.
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We koow that too little nitrogen, just as well as .oo
riucl, aggravates dollarspot. Whcn we scc groens that
arc suffering badly for want of nitrogon and scc 2 Yot
of dullurspot, we know that the fungicide isn't deing
the Jjob oxpocted of it l.ecause the nitrogen level 1s
oo low, At onc time dollarspot was alweys cad in Xow
vngland whon it could not be controlled they thought
it wae pythiu., 1la many instances their troubles wore
duc to tno low leveis of nitrogen in the greens. By
lzeceping nitrogen leovels where they bul-ng one need not
worry near as nuch dbout fungicidec or aboutr dollar-
gspov for that matter,

Where you arc in a placo like Dallas and have bent
groens, it 1is my beliof that you should try to lecp
nitrogen levels during spring and fall at a point
where they tend to reducc doliarspot, and then in mid-
swimer lot the levels drop a bit and kcop the grass
barely growing. Thon brownpatch will be loss troublo-~
somc, Should scald develop it is notime to usc a lot
of nitrogen, WYWith no roots and littlc grass there is
nothing left to utilizc t"e nitrogen. The better plan
is to let rccovery start before cncouraging growth of
the grars.,

Water is important also. It docsn't mattér much when
you water if the %endency is to over water, Teo much
watcr Veoops tho grass wet and is the best way tu cn-
coura_z discasc, That docs not mean that your shou’d
let che grecus dry sut. The important point is to use
th2 nroper amount o1 water., Thon ther: is cvidence to
support carly morning as the best time to water, I
G~ 'L think that mekes much diffeoronce in sume of th-
¢se arcns where there is little or ro humiaity. Iven
though +the ~r:ucns are wabtored durin’ the n.ght, tho
welstire level in  the atrosphorce 1is so low that the
sur 1lus water will evaporate rathor rapidly. Howover,
in periods of high lumidity which tend to check cvaro-
ration, thca nighttime watering tonds te aggravatc di=-
scase, If the turl is watored in carly morning, tho
dropicts of dow arc destroycd and pass down into the
soil, Early morning watéring dries tho grass follago
and thus roduccs discase,

I didn't mention anything about nutritional dIscascs
such as iron chlorosis, It 1is a yellowing of the
grass which is due to a temporr ' inability of the
grass to satisfy 1its reoquiromenvs for iron. The a-
mount reduired by grass 1is very small and cvery soil
has ¢ 1 ample quantity yot therc. aro tinmos - whon a do=-
ficienty ocecurs, It 1is usually associated with a
fairly Ligh orgenic matter contoent of +the soil. and by
over wotness.
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Some years ago a man called me from liontana, His gre-
ens were going bad., I suggested he send somoc soil
samples to us for testing., Ve found the reoaction to
be in the range of plI 7.8 to 6.0. When he called a few
days later I asked if the grecns werc yellow, Hc re-
plied that they looked liko cihrome yellow paint. To
use a little iron sulfate was suggested not over % a
pound to the green with a minimum amount of water, not
to excced 25 gallons for the green, He reported that
within 12 hours thore was a big difforeonce, Ve must

not ignore these nubtritional upsoets as well as the di-
soases vwhich result from fungi,

This 1is a greon in Ottawa, The picture was taken in
carly spring. The grass happens to be Scaside., You
can sco the linc where the fall treatments of Calo-
clor stoppcd, Ticrc was no snowiold on the troated
portion,

Tho next is a green in Manchoester, New Hampshire, tak-

cn about the samec time of ycar, I includod a portion

of thc snow otheruisc cnc nizht think the picture was

taken in July. These groens gjov a heavy dosc of Calo-

clor thoe fall before and yet look what snowmold was

doing to the grass, All the greens got 25 pounds por

1000 squarc foot of an 8-6-l fortilizer in October, As
a reosult the grass was as grcen whon snow camc as it

normally is in July. Undor such conditions no fungi-

cidec could control the discasc.

This is a picturc of some plots which we operated in
Milwaukce., All of tho:m rcceived phosphate and potash.
Nitrogen was used on the two far strips, and no nitro-
gen was used on the front onc. Calo-clor uas applied
oncc a month at 1, 2, l. ounces por 1000, The last
trcatment was made in mid October., Notice that cven
tho cheock has no snowmold on the no nitrogen strip. On
the other hand the grass was go poor that I am surc no
golfer would have beon satisficd with 1v,

I am not trying to scll you on the idea of Idlorganitoe
rather than sulfatc of ammonia., The vpicturc is uscd
illustrate the nitrogen factor mentioncd beforc., When
~ilorganite was uscd, therc 1is very 1littlc snowmold,
The 1level of available nitrogen becausc of cool wea-~
there was low cnough so two ounces of Calo~clor con-
trollcd the discasc. Yhere we put on a lot of immedi-
ately available nitrogen from sulfate the grass was
soft when it went into the winter. Then coven the L
ounce rate of Calo-clor did not stop snowmold. Whore
snownold is a problem we st think about how the
grass goes into winter.
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Heérc is a putting groen of mixcd German bent, in Port-
land, ilaine, HNotice how this onc patch-of bent is
rolatively immunce to dollarspot, .The discasc is bad
cverywheroe clsoc,

The next picture was taken in the summer of 1948 at
Wing Foot locatecd in West Chester County, New York, It
is a nurscry of bentgrasses with no fungicide on 1it,
C-15 was ablc to resist brownpatch, but Astoria did
not,

These plots were located on a coursc at Akron, Ohio, I
happecned to be there just at a time when the weathor
had bocn favorablc to dollarspot, and then turned hot
and was favorable for brownpatch, This 1s the old
Washington strain ®of crcoping bent and this is the
Metropolitan. Notice ©brownpatch 1is oxtremely bad on
the iletropolitan " but not on tho Washington, but therc
is plenty of dollarspot on Washington.,

I told you that this swamer was the firgt time I saw
brownpatch on Arlington C-1 and here you scc¢ it n
this grcen at Louisville, Kentucky. VWhen I was therc
the temperature was about 95 dogrecs and tho humidity
was pretty high,

This picturc shows how clover may get a start, Brown-
patch was bad and nothing was donec to stop it. Vo
scldom worry about brownpateh aslongas therc arc no
recurring attacks which defoliate tho roas. Notice
tho o0ld scar of brownpatch and how clover is proesent
in objectionablo amount because of no competition from
the grass,

Herc is a grocen in Kentucky, During onc of the bad
summors with high humidity and down-pouring rains. The
copper used in the swimming pool was blamed rathor
than maintonance, I am sure the small amount of cop-
per wasn't responsible, Loss was morec likely due to
overwatering.

Here is & bad grocn on a golf coursc in Detroit. The
injury occurred in 1948. I don't belicve the best man
living -rould have avoided scald and troubles of this
kind, I +thinkk this grecn should have becen ueed as a
bathtub, Therec isno outlet for surplus uator,

This green is in Grand Rapids, Michigan., You can dcc
that the surfacce looks bad, I rcmarkoed that the groen
probably lookod better on Friday thanon ibnday morn-

ing and was right. The remark was madc becausc thore
werc no roots below the surface onc half inch., I knew
they had nobody thore on Saturday and Sunday. The

20




grass wilted, turned brown and died. I induced them
to drill holes in the green and notice the deep roots
they had the next summer. I was told wilting didn!'t
occur as it did the year before,

Here 1s a picturc of the plots at Rhode Island, :

hink you can sce that the foreground strip has a dif-
forent cast than the ones in the back. The discolor-
ation was causced by copperspot, The only difference
in the treatment is the fact that no lime was used on
the strip in the foreground, and on the oncs in back
it was applied at various rates, You can see the dif-
ference betwecon a rather severc and a "2ild attack, due
cntirely to the use of lime.

Many years ago I was in Philadelphia., I think it was
1928, I stopped at llerion where Joe Valentine had a
nursery of Washington bent. I noticed the area on the
left had no dollarspot whereas the area on the right
had many bad dollerspot scars., Joe told me he hadn't
used any fungicide but that a moderate amount of hy-
drated lime was used on the left halfl, three weeks be-
fore the attack of dollarspot.

Here we sce one of the plots at Rhode Izland, Dollar-
spot 1s ve:ry bad, It has been controlled by frequent
periodic prevention treatments.

Here 1s a green in Wew England, Notice the deep scars
from an attack of dollarspot, I think you can see the
very heavy surface mat of turf, The green was allowed
to become matted and the fungicide weren!t doing :hat
was expected of them.

This is a picture lionteith gave me many years ago., The
ex;.eriment was designed to find out whether continu-
ouse heavy doses of calo-clor would become toxic to
the grass. The treatments had been made the year be-
fore, A bad attack of dollarspot occurred early the
next spring, Notice how the check plots that got no
mercury were badly damaged, whereas there was none on
the treated plots showing a hold over offect from the
treatments of the yoar before.

The turf on the loft received nitrogen at about 1%
pounds per 1000 per month. No nitrogen was used on
the right side. You can see there is less dollarspot
where the nitrogen was usecd,

Herc 1is a picturc of somo plots which we conducted
during the war to test various fungicides. Ve used
phosphate, potash on all plots and nitrogen on one
sories, I think you can sec that where there was no
nitrogen, dollarapot is much worse,
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lorc is a picture of nitrogen fertilized plots treated
with Calo=-clor, HNotice that thoro is some discasc on
the, chock of the nitrogon serics. The next picturc
shoWs tho contrast of much morc diseasc on the no ni-
trogen fertilized cheek and botter control on tho
other plots, Thése fungicide treatmonts wore made at
monthly intervals, Trocatments were 1, 2 and l. ounces
per 1000 squarc foot, Dollarspot is less severc and
provented by the lighter rates where nitrogon was uscd
in addition to fungicidec.

Here 1is a picture which I took at Los Angeles carlier
this month. It is on the turf plots at UCLA., Dollar-
spot is worse on the low nitrogen level plots and much
less sovorc where nitrogen was maintained at a higher
level.

Here iy o picture of a green in IMilwaukece whore we
- have used solucble nitrogen as sulfate of ammonia as
the sole source of nitrogen once a month., The nitro-
gen does not last long cnough to help provent dollar-
spot,

Here 1is a bad grcon in Cincinnati without any clue as
to the cause., But on this one, at tho sano course the
turf grass is yecllow in the spots where grass is get-
ting bad. In both instancecs iron chlorosis is the un-~
doubted causc.

This is anothor greoon wherce grass is boing lost, not
as a result of discasoc., It 1s another instance of ir-
cn chlorosis which can be stopped by light spraying
with.iron sulfate. If somothing is not donc the pgrass
will§ withor and (ie, Here again is an instanée of
chlorosis accompanicd by a thinning of the grass. Iron
is Dboing sprayed ‘on this greon in Miami, Ilorida, to
provent chlorosis, Thoy arc putting on 4 a pound of
iron sulfate to the green. This picturc was taken 12
hours aftor putting on iron sulfate. ihere the iron
was appliod thoe grass is dark green. It is yellow on
the unsprayed check area,

Last Novembor I was at Ponte Vedra, in Ilorida, This
was happening to the centipede grass on t@c fairways.
Notice the yollowing., This is anothor instance of
loss of grasg from iron chlorosis., Centipede is vory
touchy so far as iron was concerned., It 1s a grass
that should not get too much lime.,

This fairway in the Chicoago arca was badly hit with
dollarspot. Yct the fairway along sido of it was al-
most frece, The only diffarence botween the two was




that PFranit Dinclli wuscd lime on this one, The limc
prevented dollarspot.

The noxt picturc is on another fairway in Chicago and
shows tho effect of nitrogen level on dollarspot, The
discase is confined to the place where the fertilizor
spreader misscd,

The next picturc is lierion bluecgrass and was btaken
last lMay at San Dicgo., You might condeim the grass as
& result of dollarspot, I don't think it should be
used against the grass., Disease is due to too low 2
nitrogen level and an cxecessive surfacc ot of grass,
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PHYSICAL SOIL REQUIREMENTS FOR GROWTH OF TURF GRASSES

J. B, Page
A & M College System
College Station, Texas

I am going to try to discuss this morning some of the
physical factors that affect crop production and try
to point the discussion to turf so that you will be
able to makc application to your own particular situ-
ation,

The first thing we want to thinlt about is what actu-
ally are the rcquirements that we neced from the soil
for thc plant, Some of these things I am going to
discuss may scem rathor clcecmentary to you. One thing
is that a plant requircs support. Plants obviously
necd nutrionts, ¥You had a discussion yecsterday of the
tomporaturcs particularly as reclated to climate.
Plants and roots recquirec a favorablec temperaturce, The
othor obvious thing is that plants roquire water. They
get most of their water from the soil, We can greatly
affcct the wator holding capacity of the soil by its
management, Lastly plant roots recquirc -oiizon, These
things arc roquired by the plant.

The noxt slide brings out the importancc of porosity.
I feel we think of soil too often as the solid part.
We have had a lot of cmphasis in the past on toxturec.
After all, let!s rcmomber that our roots grow in the
porc spaces, Tho properitics of the soil arc almo-
st completely dependent on the nature, amount and char-
acter of tho porc spaccs, Thosc porc spaces completely
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govern the supply of water and air. Through managc-
ment we can affoeoct the amount of air and wator that is
avallable to plants and indirecctly affect the temper-
aturc of the cnvironment of the plants through manage-
ment of tho pore spacos as it affects water and drain-
agc. We can chango some of the aspects of support
particularly those that permit the plant roots to grow
and cxtend frcoly throughout the soil and come in con-
tact with soill masscs. Thus wo are primarily concern-
cd with porosity,

There are two kinds of porosity -- toxtural porosity
and structural porosity. Toxtural porosity is tho

porogity associated with texture. It dis tho type you

have in sand or in a agilt soil, Where you have par-

ticles of sufficiontly large sizc so that no matter

wvhat you do to thosc soils (within limits) you. still

have a certain amount of rclatively largc pores. The

other type of porosity -- tho structural porosity --

is important in soils that have a 1little more clay

whore, with mismenagoment, the clay particles may beo

packed so tightly together "that you have extromely
small unavailable pore spaces., You may have tho same

amount of pore spaces in the soil that you would have

in sandy soil but thoy will be unavailcbleo to the

plant for the movement of water and oxygen to roots

bocause they are so small, Vhoro soil structurc is

good the finc particles clump togethor into aggrogatos

or crumbs so that tho soil is then loosc and open and
has more of the larger porcs which will bc availablo

for air and wator movement. It is oxtremely important

in manccing our soils to keep in mind whother or not

we have cnough fovorable porocs in our soils and thon
goet a picturc as to whethor that porosity is primarily
textural or structural beecause upon that fact will do-
pend almost all of our management with respcet to tho

physical proportics of the soil. Usually o sandy soil

tends to bo .droughty, lacking in feortility olcemwnts,

and doesn't have much holding capacity so far as nu-
trients and water arc concerned, On the other hand,

if you havec a soil that is primorily onc having ctruc-
tural porosity, thon that soil has to be managed in

such a way that you can cither improve or meintain

difficult problems for turf managemeont come into that

caterory, If you arc thinking about it in connection

with tho soil you arc concorncd with, is it primorily
textural porosity, or do you have sufficicnt clay that

you arc concorncd with problems which -1d be of the

nature of a structural porosity?

"Porcs in the soil may bo cither continuous or discon-
tinuous, That is oneo aspoct of porosity that Thasn'!t
rocoivod much attontion. Thefunction of porces in tho




soll or the way thoy affect plant growth is controll-
ing movement of water and air, Obviously the watc
and air must come in through the surface, Water can
move through rather small pores, If your structural
porosity. There is the place in our soil management
that is full of water., You may have what is otherwise
known as an abundance supply. Unless you have contin-
uous porecs from the surfacc down into the docper part
of the soil, you won'!'t have oxygen moving into tho
soll fast cnough from normal root growth and develop-
ment, We arec not yet in a position te do anything in
the way of mecasuring whother or not porcs arc contin-
uous but there is some very significant progress being
made at the prosent time to develop methods of char-
acterizing soils as to the oxtent to which the porcs
arc continuous so that you can get an abundant supply
of oxygon down into the root zonc,

The pores may be cithor capillary or non-capillary,
The copillary aro those that arc associated with clay
particles or associated with soils that arc compacted.
Soil that has primarily structural porosity may have a
favorable porostiy. You may have a soil with 60% por-
osity. I think I, Crain mentionod yesterday that tho
ideal soil has about 50% porosity and of that 50k wol=-
ume, we 1like to have about half of that poro spaco
fillod with water and half filled with air, That tot-
al figurc 1is sct by the toxture. If you have a soil
with a certain proportion of sand, silt and clay, that
sots the total amount of porosity in that soil, To a
vory large cxtont nothing gyou do to that soil in the
ues of awenogomont has  much offeoct on the total porc
spaco but it has a very profound effoct on the proport-
ion of capillary poros as comparcd to non-capillary
porogity., Therc is the place in our soil managomont
picturo whore we can change the soil proportics and in
some cases it is very surprising to find out how much
change wo can bring into our soilpropertics and thus
change their desirability by simply adjusting the pro-
portion to availablc capillary porc sSpacc.

I have brought along somc slides. Thoy will illustrate
some of thosce points about the structurc of the soil.
Herc is a considorablc cnlargement of an active root
growing in a rather hoavy soil., It is onc that has
primarily a structural typec ofporosity. The partic-
lea dissomblod throughout that mass so that they would
be in contact with onc anothor, the porec space would
bc primarily of the capillary typc. t would tend to
£i11 with wator, oxygen could not got into it and tho
plant roots would find an unfavorablo cnvironmont,
Wherons in eases 1ike this,if you can sco theose small



aggregates, you will notice that all of them arce clum-~
pcd together, organic matter 1is stabilizing and you
have produced a favorablc type of structural porosity.
Notice that tho roots arc all growing in the spaccs.
The roots do not grow nocossarily on the soil parti-
clos., If you get down and look at the roots, you will
find thom growing in those spaccs betwoon thoe aggyo-
gates, The thing wo arc trying to do in our soil
managenient whether that boe choosing our soil in tho
first placc or adding something to change it is ro-
arranging thesc soil particles and midifying the stru-
cturc and in turn modifying the porecs spacc, Somo-
timos with our tractors woe tend to forget that we arc
rearranging thesc small particles. What we arce trying
to do with that hecavy cquipment is to meke a favorable
environment for this tondor root., The requircments
of root arc rather narrow. They must get nutrionts,
weter and oxygen at the same time, Root channcls ob-

viously can't be too large., If they arc too small, it
might be ablec to got nutricnts for a short period of
time but if they romain full of water to the point
where the root is ™ deprived of its oxygen it simply
stops functioning, Thon it is no longér ablc to as-
similatc the wator and nutricent clements.

You might notice that thoerc arc a whole host of root
hairs therc, Whorc you have a thin film of watcr o-
ver the aggrogates, the pore 1is large onough so that
the main bulk of wabter has draincd out and air has
come in, You have a thin film of watoer and the root
hairs arec taking up oxygon that is coming in contact
with the root from that thin layer, If you have too
much water, the root will find an unfavorable cnviron-
ment and if you have too little, it won!t grow cither,
So you must have propor balance.

This shows a situation I am surc you have all scen, It
is a place wherc therc havo been bluegrass growing in
the forcground and alfalfa in the background, This
slide was taken in Ohio., Noticce the very striking o~
ffecct ofthe grass roots binding those soil particlcs
together. It has always beon said that a grass roéot of
turf was the best way of producing soil structurc, It
is difficult to sce just from working with that how
much of that cffoct- was duc to the binding action of
the roots or whethor or not thore was actually a high
degreoe of favorable soil structurc. That part in tho
background wherce it was under alfalfa, and those of
you who arc familiar with that plant know that it 1is
typical. You tend to have rather loosc typos of struc-
turc, It tonds to keep the soll open and permcable, I
am thinking of this as you cstablish ncw turf and you

26




may wish to consider what crop you will have thore be-
fore you plant tho crop or make the scodbed,

The next slide shows a close-up of some of that area
that had alfalfa on it., You will notice "again that
that soil is almost complotely aggregated, Herc you
hawve permitted naturc to produce a favorable structure.
Conditions would be favorable for growth of plants for
making a scedbed or ostablishing a turf, If you go
in there now on a soill that is that condition and
start working it down to produce a scodbed, we know
we must have a rathor compact scedbed for most grassos
bocausc they are smell but still while we aro doing
that, wo want to keop as many of these aggrogates as
we can particularly down doep in the soil, Whatever
we do there in the way of managemont and scedbed prop-
aration,we should oompromiso., FProm the standpoint of
structure wc must malkke a compromisc. We must only go
as far in the dircction of making a fincly pulverized
secedbod as we have to because this structure has boen
mroduced by natural procosses ond we don'!t have any
good way of producing it oxcopt by growth of grass,
wetting and drying, or froozing and thawing., It 1s
not a vory stable thing once we pot it in the s86il and
we must do overything we can to keep it. We froquent-
ly do more to broak down the soil in a hall hour by 2
cxcessive tillage then we will be able to crcate in
sevoral months. So I would like to make that point of
trying to considcr just lLow far you must goto make a
scedbed finc to proparc for sccding, Try and koop a
much of this typo of structurc as possible, Too many
poople think 1t is nocessary to pulverizc a soil in
making a scodbed, Too ofton when we do that we overdo
our sccdbed preparation and lcave the soil in an.un-
satisfactory condition as a rootbed, After all, it is
to serve mostly as a rootbed, Once the plant gets big
enuugh so that the roots move out into the soil, thon
oxygen and ailr arc of primary importance.

I have mentioncd alrcady the varying proportions of
porc spacc., Hore arc two situations whorce you have a
virgin soil arca that had becon undor grass for a long
period of time and the structure was good. If you
could plant your crops on that kind of soil, you would
cortainly be in good shape. Too ofteon the type of
soll we arc faced with is this cultivated soil that
had corn on it for a long tiric or some cothor crop and
much of tho original favorablc porosity has boen lost
as a rosult of our failure to wus¢ organic matter or
our continuous workingand pounding, In turf management
I don't think we can say that a clay croatos this kind
of strueturo and let it go at that,
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Hero is the type of situation that is not as sovore as
many of you have scen, It is wherce the beating of thé
rain has Droken down the aggregates at the surfacc,
Romember that all the water the plants usc and all the
oxygen the plants usc must go through the surface, Ve
rmst have the soil on the surfacc in such a condition
so that we have sufficiont porc spacc there for the ox-
ygoen to onter thesoil., Any tight layor is the limit-
ing laycr that will affeoct the rate and amaunt of tho
water and air that can get down to the roots., Usually
wo considor that after you have a turf, you have con=-
ditions that provent formation of that type of thing
but you can gect thée same condition where you have too
much traffic on it,

This thing of compaction is onc that is extremely dif-
ficult to handlo, I think that is a factor that 1s too
frequontly overlooked, Wo go on the soils when they
are wet and wuse cquipment that is too heavy and what
wo are doing is pounding thom down and decercasing
tho amount of porec space that is available to the
plants. Many pooplo have attompted to add materials to
the soil to help overcome the cffoct of compaction, In
some cascs that is satisfactory. I would like to om-
phasize that bofore you can producc vory much of an of-
foet on (the total textural porosity of the soil, you
must havo cnough material added so that that bocomes
the main bulk of the soil.. Poople aro frequently ask-
ing what they coa do vo ¢ goil to ixgko it drain botter,
Sand in itsclf obviously is not porous, A 1little bit
of sand in a hcavy soil goes in therc and takes up
somc spacce and +the soll particlos may be still as
tightly packed as before, It soems that if you aro
going to have a favorable offcct produccd by adding
sand, you must add cnough so that you complctcly changoe
the character of that soil and meke it so that the sand
bocomre s the continuous phasc. Thus instead of having
a little sand and a  lot ofsoil, you have a 1little
gsoil and a lot of sand. You must have sufficient sand
so that the actual sand grains arc in contact. They
will rcquirc a lot of sand,

Queostion: What about mechanical acration of the soil?

Dcep chislers will often open that deep tight layer,
We are faced with the problom of how lasting that will
be. The thing that will kocp soil open is tho same
kind of proccss that will creatc our structurc above.
If wo have favorable organic matter soils will stay
open quitec woll., Iknow of no other way to open it
ocxcept by chiscling but you must decide if it is worth
the tine and moncy becausce it may run back again, Some
soils will stay open., Let's not put all our depond-
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encoc on tools, The structurc is made by natural proc-
¢sses, not by tools. You can usc a tool to open it up
but you must have conditions favorablo for the soil to
rcemain open and porous, If we could goet on thoro some
docep rooted legumé, that is the best way of stabiliz-
ing that structurc,

Here is a com son that would rofcer to the sort of
thing I was t ing about beforc with the usc of deep

tillage tools., Here are two samples taken out of t;c
samo fiecld., Thosc have been scrocnced out, The text-
ural porosity thore is identical, We pourcd alittlc

water into the cylindeors and here is what happened,The
onc was stable and the water broke it down very little.

In the othor casc just doing no morc than pouring wator
on the top, you can scc it csulfod Iin & combleto
brealzdown of the structure, You can do that experimont
yourscelf %to scc if +the soll is stablo or unstable,
Thiniz what would happen to i f you would go in
and chisel, What would Dbe the point of going to all
that time and c¢ffort whon you have soil that when it
gets wet will run back together? Wo worry o lot about
drainagc. Obviously that soil would not drain. We
took thosc two same soils and put thom in funnels, In
the s0il on the left a quert of water would run
herc on the

o I

through in n531$ five minutes., On the ono
right a Quart £ wator took si: hours, This structure
stablility is qport“gt. I know it is difficult fo ob-

tain, You cantt produce it when you want it, We
need to be concerned with the things involved., OSome-~
times either in your planning system or turf manageriont
system, we must recognize the fact that it is import-
ant. It may take time fto get but it is worth it., I
think we will have to recognize that would be costly
to get,

Getting back to thesc original phases, I have lleady
mentioned you can change the tex cture by adding mot ri-
al but you must add a lot of material, On a golf
green you can pubt on sand but remember you are trying
to dilute a few thousand poundsof soil and a thousand
pounds of sand won't have rmuch effect., You can change
the gtructurec of these methods I have becen talking a-
bout. Tillage certainly has an eoffect,

A good deal can be said about water., I would like to
point out that water and the oxygen supply are inter-
related, Our water supply largely governs the root
growth, I would liko to say that the evidence is that
thore is very little movement of watcr in the soil af-
tor the soil gets to its normal water holding capacilty,
It uscd to bo taught that watoer rises by capillarity
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to supply plants, All the cvidence points in the opp-
osite direction, Ue hed better depend entirely on wa-
ter that gocs iIn the surfacc of thoe soil to grow our
crope The cvidence shows that tho rate of water move~
ment through thc soil when it 1is at its normal wator
condition is not sufficiently rapid to supply tho
plants with its noceds., In othor words, if a plant 1is
going to take its normal supply out of thoe soil, it
will only do it whon tho yzotad nrc spreading through
the soil, That cah only happon whon thero is a good
supply of oxygen availablc at all times.,

For favorable drainage water must move through tho
soil, Too often we think cbout it in terms of congine-
oring., We think that if we put in so many drains, it
will take carc of our drainage., But for adequate
drainage, that water must get down through the soil.

In some casces 1t can be solved by breaking up the pans
but it is still truc that the maximum offcct will only

be obtained if tho soil stays open and permeable.

Unfortunatcely we don't scec grass wilt as much o3 corn.
e may not be as concious of tho oxtrome stress that
plants get into in poriods of high tomperaturcs lHMost
pcople attribute the wilting of plants to lack of Wa—
ter. The tendoney of many practical pcople is to go
out and put on morec water. I would like to make thé
observation that in many cascs it is lack of oxygen,
If you have a situntion whore the structurc is poor,
whore the soil is slightly arainaed, if that wilting is
coming about from tho lack of oxygen, by putting on
more wator, you arc simply making it worsc, Wo must
kecp that in mind in choosing how and whon to water,It
mey frequently mecan you should not water for a while.
It may be rolated to the rate at which wator can move
hrough the soil to the roots.

Finally, this factor of oxygon is cssontial fer root
growth and function, Undor conditions of low o 'gen,
roots tend to be stubby and short; with adequate oxygen
they arc fibrous and tend to grow throughout the soil
and thus keep the soil lopen, All of the oxygen that
gets into the soil goes in by diffusion, It must di-
fuse into the soil and the carbon dioxide wust diffuse
out, It tcltes available pore space to do it, Without
the oxygen present in a normal supply, the plant can
not take up nutrients or water, TUnder conditions of
low oxygen supply, water absorption is out down,
Temperature 1is particularly important to us in the
southwest. You had a talk yesterday about the direct
effect of temperature on plant adaptatinn, I would
like to point oubt how every significantly high temper-
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atur. affeets the requiromonts for oxyicii, JXygoen i-
important for all of these things, INotie. where you
have an oxygon level at a low lavel, at 64C IF, you had
1/3 normal growth., At 860 F, you had 1/16 normal
zrowth, If the temperature gocs up 10°, thce speecd »f
roaction inecrcascs two tuo three times, If you increas:
soil tomperaturc, you incroass the activity of the
roots and its oxygen roquiromonts, You stimulate the
growth of micro-organisms, They requirc exygen just as
much as the higher plant.Some of our soil temperaturoes
in the summor tirc tend to got very high. IT we are
going to stop up our supply of oxygen, that mecans that
the soil structurc rust be morc than favorable., Wu
rmist not have any crusts,

In conelusion I wauld like *“o crphasizo that thosc
points arc significant., You nust make tho application
to your own particuleir casc¢., I think that in turfl ac
well as obtlior crors, it is oxtroiely essential thut we
obtain and maintain vory favorable siructurc and con't
overlook the soil oxygon because it is oxtremoly i-
mpor cant,

B,

REWLEFITS FROM AERATIOK

Tom Mascaro
West Point Products Corp.,
Vlest Polinu; Pa.

This picturc was talzen about 100 miles soutix of iloxice
City, The bo- was plowing with oxon and a wodden plow,
tle  stopped and asked him why he was plowing, Tho boy
said he didnt!t kncw; he was plowing bocausoc his pappy
piowed and his grandpappy plowecd and so o down the
linec., He didn!t lmow the roacon why, but he did lmow
that the cffeets wore good, Plowing changoes tho phys-
icul gstructurc of the soil and improves conditvions for
plant root growth.

Let's look into this thiag of ajr going into the soil,
Hore is an oxtremcly ainplce drawing of a plant, show-
ing tho movemont of air., Carbon dioxide gocs into tlu
loaf end oxygoa is given off. In the root system oxy-
son gecs into the roots and cerbon dioxicc 1s glven
off. Thoere smst be free movement of oxygjcr woins int.
¢ il and of coarbon Jioxid coodng sut,
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How docs air :ove into the soil? Difforcnt factors af-
feet it, Onc 1is soil temperaturc, (This 4is from
Baver!s work on soil physics,) Soil tomperaturo ac-
counts for 1/800 of tho soil acration., Baromotric
pressurc accounts for l/lOO. Wind action accounts forx
only 1/1000; rainfall accounts for from 1/12 to 1/16.
All the balance is accounted for by diffusion, Diffu-
sion is nothing norec than that gases are in o constant
state of motion. Gases move under thelr own power,
If you open a ges jet in one corner of a rocm, you
would smell it almost immediately in the other corncr,
It will nove until it 'roaches ecquilibrium with the
other gases in the air, Gascs move into each other
until thoy rcach oquilibrium, Oxygon from the atmos-
phere should move into tho soil and carbon dioxidc
from tho roots should move out. In a well~acrated soil
thore is a propor balance of these gasos,

Herc is a skéteh showing soil structurce, It illus-
tratecs what Dr, Page was saying about good soil struc-
turec being 50w voids and 505% solids, and half tho
voids occupicd by water., Heavy machinery or foot traf-
fic compacts 25il quickly whon soil is extremely wet,
becausc water acts as a .lubricant, Thesc flake~liko
particles f£it togetheor and take on this structurc.
Then you dontt get that rmovemont of air through thore
because it 1is soaled off, Whon this haphens, tho wa-
tor doesn!t go in ocithor,

This work was donc by Hanncn, showing clay loam and
powdery loam goil with good coration, When it was
compactod, it lost L0O% of its ability to move air
through it., Taking sand, which most pcople say is good
for alr movomont, and molstoning it to 05, it lost
40 of its ability to move the air, When it was sature
atod to O0% of its watorholding capacity, diffusion
was stoppod, Water is a good scaler of soil, Air can
not move through the wator,

Another rceason ior gotting air into thoe soil is for
the functioning of bacteria., Heore we have a 1list of
them. Dr, Hoffor, American Potash Institute, reduccd
this to terms of fifty 10 pound animals, He said, if
you can envision nn an acrc of turf, 1102 ten pound an-
imals all 1living and breathing, you can recadlly scc
the amount of xygen that is nceded for the soil or-
ganismgs -- this in addition to the plant requirements.

Lott!'s look inbto sormic of +these tools for adération,
These picturcs were taken at Pine Valley GC in Ilow
Jorscy. Ib BSticniger, superintendent, has a collecc~
tion of acrating tools that he has picked up over tlic
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yecars, Turf arcas must be ccrated without disrupting
the usz of the arca, Herc 1is the potato fork; it 1is
still usud *f‘ﬂj in mony areas, Heroc is the spiker, a
disking apparat and a hollow tine that has a drum.
You were u1ppos d to run this over o green and it
would core out the soil which then foll into this
chamber, This was built in 1926, Here is the hollow
tine fork., It 1is driven into the soil and tho soil
cores go up into this box and are collected there.

Here is a machine thet was made out in St, Louis, It
is a piston typc that drives hollow tinos into the
ground. You ¢an sece how the hollow tincs are mounted
on the machine, All these implements and WuqnanS were
designed with one thing in mind and that was to keep
the arca in play. This is the drilling machine., It
did a fairly good job,

We come into a new linu of tools which, as you know, I
e interecsted in., Thesc arc the Acrificrs, This shows
the curved, opon spoons, This is the 13" diameter
spoon, This machino was designed for ciffields and
pastures to broak down through the soiland open 1t up
end cultivate it, Of coursc, we have the golf coursc
gizes that arc hooked up in gangs for fairway work.
There is another smaller size, Models cover tho whole
size¢ range -~ all with the samc spoon prinoiplc. This
is the hand~pushed model and this is the fork,

They arc all bascd on "cultivating oction", lany of
you have thesc \¢Ohlﬂ”” 80 Teel free to say some-

thing about their operation, This slide shows what
the inch spoons will do on fairway turf, The spoon
goos in and malzos an open pocket over herc, It lcaves
a small hole at the surfacc and you arc getting "cul~
tivating action" underncath., It improves the soil
structurc without taking the arca out of play.

A tost was run to show the offects of difforent aorat-
ing tools, Soil was drilled, hollow~tincd and cul=-
tivatod with  the Acrificr spoon., Hot wax was pourcd
into thc holes and you can sce the dingr\ﬁcc. Wax
sprecad out in the loosc-wallcd Aerifier hole, It 1s
quite striking.

Another tost wes mnde in Louisvillc, Jlontuclty, to de-
termine the fbctlv mness of cultivation, Half the
groen was hOllOn tincd and half was aecrificd, Theso
arc the hollow +tince holes. Roots grow in thosc holes
but thoy arc rathor curled up. The wall of the holo
is glazed and roots could not move through it. On tho
othcr side of the grecen whero the soll was cultivated

with the Acidfior you can ace the amount of roots that

n
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had formed in the holc,

When we look at greens, we wondor what is wrong with
thom, I have a little story to tell hcre, Here is a
little bad spot of grass at Rutgers in Now Jorscy.
Ralph Engel is in charge of the plots, On his plots
he found this little spot. IHc couldn't find out what
was wrong with that grass, He feolt that he should have
the answer, It wasn't functional discasc, it wasn't
nutritional, it wasn!t the grass and thoy just could
not find out what was wrong with it., Thoy wont so far
as to romove the soil. They took out the soll to a
depth of a foot, roplaccd the soil, rcplanted tho arca
and whon it came up, tho samc thing happencd. Ralph
finally made an analysis of the soil and found that it
was very high in zinc, but therc was no apparcnt rca-
son for this, Ono day hc was thinking about it and hc
gazed up into tho sky and thorce was the answer: thoe
wator had condensed on the guy wiré, ran down the in-
sulator and dropped ento the turf., hcn we soc turf
in poor condition it is not always casy to determinc
the causo,

Hore is an cxamplc of that. You might wonder what was
wrong. It might bo air movemont, trcc roots, type of
grass,nutrition lévels, compaction, over~watering,
not onough watcr., Hérc arc tree roots, That saps
moisturo and nutricnts,

Bob Williams at Beverly CC in Chicago found & grocen
full of trec roots, On another grocn thoy found this
almost concrcte~like mass, It was slag that had boon
used in the hope of incrcasing soil porosity.

Here is poor cir drainage on enothor groon, There is
no movement of air, Tho attompt 1is to clecar out somc
of this and get the air moving.

Hore is tho soil, It is ofteon thought that good black
soil is just the thing for greons, You can scc the
condition of this, It is compacted and it is not good
for growth of grass,

Herc is another undesirable condition-~thé sand layer.
O, Jo showed the sand rcgime in lMilwauikec., It was the
custom many ycars ago to top-dress quito hoavily with
sand, Wec know that sand is all right for drainage but
we also know that soil directly above that sand layer
is cxtremely wet at all times and that is all the far-
thor the roots will go.

Herc ia anothor condition brought about by impropor
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top-dressing~-~ o humus layer, This is just liko &
sponge; it holds that mnuch wator, The layecr can be
broken up by aorifying, You have =~ choicc of two
things-~ cithor acrifying or reobuilding,

Here is a groon at a course on the west corst. It had
boen acrifiod a nd you ca n soe, wherce the spoons broke
through the sand lay t“orc you havo rooL » Thoy
went right through the layor and acbtually hold the
turf down, If thoy do hat onough timos, they will
got rid of that sand layer., This'is a closc-up of
that sample showing the roots, It is just full of
roots,

A good indicatlion of compaction is this bluc color in
the soil., If you sec that color you lknow that oxygon
is not getting into the soil.

Here is a grecen in Chicago that had boen ecorificd in
the fall, You can sco whorc the grass startod to como
up first., It started in cvery onc of those holoes.

Wo find ponding on compacted arcas, I want 0., J. to
tell tho story of what Warron Bidwell said about that
at Seaview,

O, J, Noer: Warren had a green with ponded water. IHe
told the worlman that he should push the water off,
The man told him that the water would disappear by the
next day. Warren told him that it either dis sappear red
in an hour or he would be off the place, It is that
importaent to get water off the groon quieclily,

Tom ilascaro: %¥You see this in many arcas and the thing
1s that cither too much wator was “nnliod or it was
applied too rapidly, Hére is the effeect of walking
over an aree like that, Even though it looked dry on
the surfaco, we get these fOOLpPlnuu. WUith greens in
this Lcrloggom condition, when high temporatures
come, tnur is trouble, Therc is so much water in tho
soll that thore is no room for air, Without air,
roots cannot function to takc up the moisture so tho
grass wilts, VOU must get out and syringc the greens
to wet the lcaves and rcduce trans plrﬂciOP even though

ass roots ara suffocating becausc of Too much water
in the soil, Carcful acrifying 1lots air down to the
roots and helps dry out the soil,

Here is a matted green., You can takec 4 soll sample
from the groon and squcoze water out of it, The plants
will wilt and about the only thing you can do is syr-
Ingo it and koep it going until somoething can be deonc
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to brecak down this matcerial, Hore is that effect
again, Here it has been acrifiocd and the roots arc
starting to go down and deccomposition is beginning.

Onc of the mothods to do that is to get in thore and
comb and scratch and rakc and geot as much of that ma-
torial off the surfacc as you can, Then go in and
acrify it, You will find this on wany arcas, Tho
roots arec right at tho surface of that green, Thoy
won't po down through the soil becausc there are not
onough nutricnts and moisture and air down there, Ad-
versc woanthor conditions can causc it to go ont prac-
tically overnight.

This shows the cffect of breaking through that laycr.
It is at the Philadelphia Country Club where the layer
was rather thin but thoy broke it up. Thesc plants
can stand a lot of traffic and drought.

Here is fairy ring, Whon you break into thésc arcas,
you will find the myceclium growing there, You get
those dry spobs and you can scce it all through. The
turf is dying from that.

Here is onotheor oxample of thatch that had been broken
down gradually ovor a period of ycars, Iliany mon arc
sctting up programs of acrifying to break up thatch
over & period of yoars, They kecep the arca in play
at all times but gradually overcome tho thatched con-
dition, The soil 1is getting mixod with the thatch
layor and covéntually the thateh will form good soil
organic matter,

Horc is thatch onbormudagrass at Sca Island, Goorgia.
In some placos it was fivo inches dcep so that when
the Aerifior was run over the arca, it didn't ovon go
through to thc soil, Thoy had to rake out some of
that atuff, Today it is good.

Here is a picturc taken in 'California, You can soe
right away what is happening. Heroe all the water and
fortilizer that was applicd ran off, Thore is no turf
up here where it should be, On that samé golf coursoe
thcey had a green thoy were making largor,” Thoy were
watering this arca and hore is tho runoif, The green
was compacted and hard and growth was stopped bocausc
wator wasn!t going in.

I would likec to say a little eobout athlotic flelds.,
fhis is Philadelphia Municipal Stadium, Whon tho Acr-
.ifior was first devecloped in 19L6, this was our first
arca to work on. Ve worked with Charlic Ilallowell,
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The fiecld was mostly crabgrass and Poa annua, Wo bo-
gan a program and sct it up for about 3 or l. ycars,
It 1included acrifying, fertilizing, wator managemont,
lining and the right grassos, Ve began acrifying and
wore wobtty drastic in the beginning, We preparcd a
scodbod and still uscd the arca, Wheén it was culti-
vated and dragged, we had these holes., The now secc-
lings woro in horec., This shows a scrics of picturcs
takon fro.i tho start of the program in 196, This was
the fiecld in 19L6., All theso plcturcs worc taken be-
forc tho Army-Navy game, Hero is 1947 and you can sco
we were sterting to got an improvement, This is 1948
and you can scc around the cdges it still is not good.
This is 1949 and +tho turl is getting bettcer all the
timo, This 1s 1950. Along the bonches, whoro tho
players stay, thorce arc some worn spots, but in gen-
oral the appoarance of the fiold has improved very
matorially-~ or olsc, as Loor says, my phobtography is
gotting better all tho time,

() -

$0Iil FPACTS ABOUT FERTILIZERS

J. F, Fudge
Statec Chemist, A, & M, College System
Colloge Station, Toxas

Fortilizors arc chomicals applied tc thoe soil for the
purpose of raising the lovel of cortain clemonts ncc-
cssary for plant growth to levols where optinum crop
production can be obtained, The clements most conmon=-
ly deficient in our soils arc nitrogen, phosphorus, and
potassiun, and it is these clements whioh are carriocd
by most mixed ferbilizors.

Fortilization is only onc of a numbor of desirable
proctices which should be uscd in tho production of
good crops, bocausc nutrient lovels arc only onc of a
numbor of factors which debtermine yioclds, For cxample
it would do 1littlo good to fortilizo to raisc nutrient
supplics to lovels roeguired for a 100 bushcl corn crop
if tho wator available for plant growth worc only suf-
ficiont for o yiold of 25 or 50 bushols, High pro-
duction would do littlc good if insccts and discagoes
were not controllcd by appropriate practices. In
many of our soils, the physical limitations on root
growth in the soil may be of morc importance than chem-
ical 1limitations on the growth of the ontirc plant.
Conscquently, maximum rcturns from moncy invested in
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fertilizers can only be obtained when the practice of
fertilization is intergrated with other desirable
crop-production practices,

Different crops vary widely in the quantitios of nit-
rogen, phosphorus and potassium requirecd for high
production, Diffcrent soils vary widcly in their nat-
ive capacity to supply these nutrient eleoments to
plants, and in their capacity to fix phosphorus and
potassium in compounds from which thc plants cannot
obtain them., As an aid in estimating the quantity of
nutricnts in a particular soil, a Soil Tosting Labora=-
tory has recently beoon established at College Station
for all who desire such a scrvice, Tho service also
includes a fertilizer recommendations based upon the
analysis of the soil and the crops to be grown. Do~
tailecd information concorning this seorvice can be ob-
taincd from County Agricultural Agents or by writing
to the Soil Testing Laboratory, College Station, Texas.

Difforcnt nutriont clements provided in commercial fer-
tilizers or in the soil nerform differcnt functions in
the plant. DNitrogen promotes vegotative growth, in-
crcascs the greon color of the lcaves, incrocases plump-
ness and protein content of grain, incrcascs succul-
cnco in lcafy crops. An cxcess of nitrogen in rclation
to phosphorus and potassium delays maturity,incrcasos
lodging, docrcascs rcsistance to drought, and causcs o
sappy growth. Phosphorus oncourages root growth and
spread, hastons maturity, improves the quality of tho
crop, is c¢ssential to sced production and incroascs
rcsistance to discasc., Potassium improves plant vigor
and geonecral health, cncourages Tubor formation, is cs-
sential for formation of chlorophyll, offscts bad cf-
focts of oxccssive amounts of nitrogen and phosphorus,
increascs carbohydratecs, and incroascs resistance to
discasc, From these functions performed by the dif-
feront clements, it is cvident that the bost fertili-
zer to usc is onc which provides the best quantity and
balancc of the difforent oclemonts availa%lc for crop

production.

Plants whosc hwcalth is suffering from tho deficicency
of nutrient cloments show symptoms of faulty nutrition.
Whon nitrogen is doficiont, the lcaves arc a light
green, or the older leaves ncar the baso of the planv
become yellow and dic, Whon phosphorus .is deficlont,
the plants grow very slowly and the foliage is dark
green, with the clder lcaves becoming ycllow, but morc
ofton purplish, and dropping off., Vhen potassium 1is
deficiont, the older loaves become mottled or frockled,
dcad arcas appecar ncar the tips and margins, and yel-
lowing Dbegins at the margins and continucs toward the
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center and in advanced oases, the margins turn brown
and curl under and .finall, the wholec leal drops off,

Nitrogen, phosphorus, and potassium for fertilizer use
may each be obtali -d in several different materials,
The most common materials used in Texas are the fol=-
lowing:

Iiitrogen llaterialas:

Nitrate of soda, which contains 165 nitrogen
Sulfate oi amionia, which contains 21% nitrogen
Ammonium nitrate, which contains 33» nitrogen
Uresa, which contains ilps nitrogen

Anhydrous ammonia ( a gas) which contains 625
nitrogen

Phosphorus liaterials:

Superphosphates, normal, which contains 109
phosphroric acid (phosphorus pentoxide or 365
to 9 phosphorus (P)

Superphosphates, concentrated, which contains
from 305 to L3% availablc phosphoric acid, or
13% to 21, phosphorus ‘ ,

Rock phosphate, which contains 30% to 33 total
phosphoric acid, of which about 3% 1s availa-
ble phosphoric acid.

Ammonium phosphates, in which the nitrogen con-
tent ranges from 1l% to 1€, and available
phosphoric acid from 20% to L3, (95 to 21,
phosphorus)

Potassium Ilaterials:

iuriate of potash, which contains 650/ of potash

or 50, of Potassium, This is practically tnc

only potassium mnaterial sold in TYexas., A small

amount of a lower grade of thig material, con-

taining 50 potash (L1, potassium) is being sold.

Sulfate of potash, which contains :.0jv potash, is
a good source but sells at a premium price
in the %tobacco~-producing areas because exX-
cessive chlorides lower the smolting qualit-
ies of tobacco,

Ls can be noted from the above data, :aterials vary
widely in their content of the particular nutrient el-
ement which thoy provide, This does not mean that the
difference between the percentage of the clement pres-
ent and 1005 is "worthless filler" as is sometimes
claimed by people who do not know the facic, Ior ex-
ample, nitrogen must be in sonme chemical compound fromn
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which it can be obtained, Nitrate of soda, when chemn~
ically pure, contains 28% sodium, 55.08/ oxygen, and
16.2% nitrogen. The comparison of 16 nitrogen in the |
fertilizer grade of nitrate of soda with 16,2/ nitrogen !
in chemically purc sodium nitrate shows that tho for-
tilizZer contains no filler at all, In the case ol
superphosphates, rock phosphate is treated with about
~an equal weight of sulfuric acid in order to render
the phosphorus more available for plant growth, The
entire mass is used as normal superphosphate or the
phosphoric acid formed in the rcaction’ is removed and
used for treating more rock phosphate, This removal
is expensive so that the cost per unit of phosphorus
is higher, but wherc the product is uscd at some dis-
tance from the factory, this incroasc in cost is more
than compensatcd for by reduction in freight charges,

In general, under ouwr conditions in Texas, a unit of
nutrient element from any given material 1is of the
same value of a unit from any other material, so that
the material to buy is that which is available at the
lowest price per unit of the elcrient, This is often
different from the price per ton of material, becausc
of the concentration of tho element in the material,
For cxample, last ycar  the average sclling price of
nitrate of soda was 1;67.00 and the pricc of sulfatc of
armonia was LIG.8l., The sulfate of mmonia containod
about one~fourth more nitrogen than the nitrate of
soda, so that the cost of a pound of nitrogen in ni-
trate of soda was about 21 conts as compared with a-
bout 12 conts for nitrogen in sulfate of asmonia, The
average pricc of ammonium nitrate was [77.21 per ton,
The amount and lkiind of nitrogen in a ton of this ma-
terial were more than would have been carricd by a ton
of nitrate of soda plus 1600 pounds of sulfate by am-
monia, which would have cost 106,07, as comparcd with
$77.21 for ammonium nitrate, By buying fertilizer on
the basis of price of plant food rather than pricc of
the complote product, farmers can get their plant food
nuch cheaper,

Mixed fertilizers arc made by combining two or more
materials carrying the differont nutriont olements. In
formulating such nixtures, a high dogroo of Inowledgoe
is requirod, becausc the mixture makes up a highly
complex physico~chemical system, and it is noccessary
that the mixture be chemically and physically stable.
he mixture must be of such a physical statc that tho
moterials will not soporate but on tho other hand,will
not corbine to make a mixturc which cannot be dis-
tributed oasily, ocven after a considerable storage
period,
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idxed fortilizers arc easily deseriboed by a numericcol
designetion which indicates the percontagos of nitro-
gon, phosphoric acid and potash in tho amixture. For
cxanple, the designation 5-10-5 for a fertilizer mix-
turc would mecan that the manufacturer clainms that 100
pounds of thoe product contains 5 nounds of nitrogen,
10 pounds of available phosphoric acid, and 5 pounds
of water-soluble potash. A designation of 0-liL-T,
would be used for o mixturce which contained no nitro-
gen, 1l available phosphoric acid and 7,» water=-soluble
potash, A designation of 0-20-0 is the corrcct desig-
nation for the product which is often called 20 supers-
phosphate, This numcrical designation 7 ecithor mixed
goods or matorials is called the gradc of a product,
Tho ratio botwoon the "threo figures 1s called the
ratio of the fertilizor, Thus, both the 5-10-5 and
12-21-12 grades have a 1-2-1 ratio., In solcecting a
fortilizor, tho ratio should bs determincd by the recl-
ative neecds of the crop to be grown and the quantitiocs
of the nutrionts in the soil, while tho grade of that
ratio should be the one in which the plant nutriont
clemonts cost the least moncy.

Obviously, with the large anumber of very differcnt ma-
terials available for making mixcd fortilizers, it is
possiblc to malic a .very large numbor of gradcs of for-
tilizors, ZEvery grade which a manufacturcr malkes ro-
quircs spceicl storage space, bags, changos 1in oguip=-
ment and many othor oxpenscs, which the manufacturer
passcs on to the farmecr, Conscquently, the limitation
of the numboer of grades which arc approved is definit-
cly in tho public intorcst, so long as a sufficioent
nuwibor of ratios is’ availablce to nect the various
nceds of the farmor., Such limitation of ratios and
gradcs has been in offeet in Toxas for many years. The
IzZind and number of grodes approved fer Toxas 1s deocid-
cd cach yoar by the Texas Fertilizer Committec appoint-
cd by the Dircctor of thc Toxas Agricultural Expori-
ment Station, Other st es have similar committeos.
This Cormittoc has saved the farmers of Toxas a very
groat deal of monc tarough the yocars and at thc same
time has scen to it that tho sclection of grades is
such as to mecot all their noceds.

Very large sums of monoy aro spent oach year for for-
tilizers. Conscquently, it is in tho public intoerost
to have adoquate laws governing the.sale of fortili-
zers to insurc that the purchascrs of fortilizors arc
gotting what the manufacturcrs claim., The fertilizor
law roquircs thot covery container of fertilizer be la=-
belled to show the net woight, the percentages of nit-
rogon, availablc phosphoric acid and potash claimed by
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the guarantor, and the namc and address of the guaran-~
tor., The State Chemist of Texas, an omployee of the
Texas Agricultural Experiment Station, is responsible
for the administration of the fertilizor law, Under
his direction, about 2,000 samplcs of fortilizer are
collected annually by inspectors and analyzcd by chem-
ists cmployed for this purpose., The law requires that
the State Chemist publish annually a statcment of the
rcsults of this work, The latcst annual report is made
in Bulletin 738 of tho Texas Agricultural Exporiment
Station, and is available to all intorestoed partices,
upon application to the State Chemist or the Editor of
the Station, This bulletin prescnts iwuch statistical
work which would bc inappropriate in this goneral dis-
cussion of fortilizcr materials and mixturcs,

THE SOIL TESTING SERVICE OF A, & Ii, COLLEGE

M, X, Thornton
Extensicn Soil Chemist, A & Ii College Systoem
Collego Station, Texas

Therc arc a couple of things that have beéen said this
morning that struck me rathor forcefully. One of the
speakors said something about growing grass on an air-
field in San Angeloj;another gentleman made somo addit-
ional comments about it.

In 1940, when the airfield in San Angelo was first es-
tablished, the officer 1in charge wircd ixtension Di-
rector Williamson and asked for thorough and cxplicit
details on how to grow grass on the San Angelo Air
base., The telegram was given to me and I wired him
"wator", In many arcas in Texas, water is the limit-
ing factor in growing of grass or any othor crop.

As Dr, Adams stated, I havo boen in charge of the soil
testing laborasory for the past yecar and during this--
time we¢ have gaincd considerablo cxpericence with thesc
samplos. Somc samples arce taken very poorly. I have
onc in my officc now that was takon from a county up
in northeast Texas, Wc¢ have analyzed over 300 samples
from that county. Thesc soils follow a definite pat-
tern, Tho samplc came from an arca of acid soils but
this samplo is definitely.alkaline, I tool the sample
over to Dr, Fudgcl!s technicians for a cheelt because I
didn't belicve ny instruments. They rceporicd cxactly
what I found, I dont't knouw what happencd but I am
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sure that the sample is not truly roprosontative, So
one of the things I think we must contond with in any
soil tosting sorvice is sampling.

In submitting o sample from your grocns, be surc that
it ropresenta the conditions on that particular greon,
I they don't, the best will be worthlcss, That mcans
you should sample the green in o sufficiont nunber of
places go that you arc surc it actually roprescnts
that green or fairway.

Also, give us some information about cach sample, It
is not necogsary that jau use the printed information
shcet, This printed shocet is to aid you in furnishing

some of the Information we would like %o have accomp-
any the sample, A letter is just. as good, The rceason
for this information on the sample is that when we go
to makoc rocommnendations, we would likeé to know somc-
thir:s of what has becn donc to the soil,

Don't forget the name and address or who you want us to
write to, This scoms <foolish, but ‘we actually got
samples and cannot tell who sent thon,

Also give us the addrcsz of othors vho wish reports
too, If you wish geovoral pcople to receceive coplcs 9f a
report, write "their names on tho information sheot or
in your letter,

Ordinarily a sample from & golf course would come from
the county in which the course is located. In many
cases, we have city dwollcrs who have farms 1n othor
countiocs that the county of their addrcss, Whe: we
report a sample from the county of address, it may bo
confusing until we lcarn cxactly what county the sam-
ple came from, In onc case, Wwe had a very salty sample
from a man who 1lived in an arca that has no salty
80ils., We could not undorstand this until we wrotc
for further inforiwction and learned that ©the sample
was from an areca of salty soils.

If you can give us accuratc information on these sai-
pleos, it will be of groat help to us in maliing reco-
mendations,

Wnen you sond in samples, dont!t forget to include a
dollar fec for cach samplec.,

- -
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FRED GRAU IN ABSENTIA

Jim Tatson
Assistant Professor, A & li Collego System
Collcge Station, Toxas

Frod osks that I oxprcss his best to the fellows atton-
ding our confercnce, and to tecll you how sorry hc is
that conditions at horie provent his being with us. 1o
wishes for us a most successful conforence,

The U, S. Golf Association Green Scction through Frod
is continuing their support of our turf rescarch pro-
gram, both morally and financially, I'’red rocently
sent us o 300,00 Grant-in-Aid, FHec writcs, "it isn't
much but it says we'trc still with you." I would like
to mention too That this year through Fred we received
an additional ;300,00 to carry out our phasc of the
National Coordinated Crabgrass Control Tests, The A-
merican Cyanamid Company made a substantial grant a-
vallable to the Green Section for use in testing chem-
icals for crabgrass control. I'red sclocted Texas A &
Il as one of tho cooperators. There will be a report
on this worlt lator in the confercnce.

Some information I'red passcs along that is certainly
worthy of considoration is as follows:

(1) AERIFICATION: "“Compaction of soils can be
corrccted with minimum inconvenicnce to players, Pro-
blem oxists of lcarning most officient usc of equip-
ment and "selling" the principle of soil cultvivation--
to appreohensive officials,”

(2)s "I'm convinced that acrifying is cveryonc!
most dimportant business when 1t comcs to produan
turf, Not eVeryono will be 100% succogsful the first
time he trics it but cach ono must lcarn how best to
do it under his special set of conditions,

By aerifying intelligently whon. grass is growing wcll
and whon soil moisturc is just right, nwech loss wator
will be required to producc championship tvurf, Tho
result will be healthior turf which is morc rcsistant
to wecar, heat, cold,insects and discascs. Generous
fertilization will further roduce tho nécd for irri-
gation water,all othor things being cqual,™

(3), VATBRING: "Propor watering of turf is a
subject that is gotbing a lot of attention in roscerch
as well as on the turf. In all too many casoés water
is applicd faster than the soil con absorb it. It is

Ll




Imown that incrcasing the gquentity of water applicd

3 E A1 . - ’ »
per minute actuclly can result in less water entoring
thc'soil. Reséarch on this subject is progrossing
satisfactorily,"

Groon Scetion has spont noarly 110,000
o studics at Ponn Statc to learn more on
this vital subject., Projects have been carried on the
samec subjeet (but diffcrent phases) at Iifchigan and
in California. As far as watoring is concerncd, it all
adds up to thwe Tact that onough is cnough and moro
docsn't do any good but usually does a lot of harm,”
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(5). FERTILIZATION OF TURF: "As now grasscs arc
rolcasod, cacli rmst bo studicd for fertilizer rosponse.
The problem of fertilizer placoment scoms to be dimin-
ishing as acrifying cquipment allows material to penc=-
trate into the root zZone. We still lack accurate
neasurcments but proctical results are apparont and
arec cncouraging.

Rosoarch conbtinucs on the ureaform fortilizers with
cormercial production coming a step closcr to recalitby.
Results indicate that they porform about like the good
organic mitrozen fertildizers and 5wy be expected to
supplemont tho limited supply of organics,'

(6), VWEZED CONTROL: "No need for weeds to exist
in turf when existing Iknowledge of good management,
chemicals and equipment is applicd., Some exceptions:
Dallisgﬁass and sandspur, in roughs: bent in athletic
fields,

(7)., PROBLEii OF MISTAKBN IDENTIFY: "rositive i~
dentification of insects,disecases, weed grasses, ctc.
brings the scientists of all agriculiural fields into
play in turf management, Sod webworm deamage has been
diagnosed orroncously as dollarspot with disastrous
results, The control of onc type of grub may be quite
different from another type. inow your grasses, your
weeds, your diseases. The big problem is to bring
these questions to the attention of the research and
extension on men in cach field.™

(6), IORE NURSERIES MEEDED: "Hurscrics of re-
placement sod and oi new oi improved types of grasses
can be found at only a siall pereentage of golf clubs,
There is a real nced for morc intensive local study of

new developnients. Regardless of how enthusiastic we

ga
become about improved turf grasscs which someday will
moko the superintondont's worlk casior we are continu-
ally rominded that there is a lot of day-to-day miin-
tenance on just ordinary grasses which necds doing, Ve
mist continue 1o try to improve what we have, dis-
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couraging though it may be at times., But, while this
is going on there is no good reason why nearly every
superintendent should not have o nursery of every im-
proved grass which becomes avallable, Only in this
way can one gain knowledge of performance under local
conditions. DIach nursery in effect becomes another ex-
periment station, particularly if it is associated
closely with the research and extension personnel of
Fhe'ﬁtate Agricultural College or of the Green Sect-
ion,

(9). ABOUT SOIE ¢ THZ "NEW" GRASSES: "Domestic
production of Zoysia seed has becomne a real possibil-
ity in the 1last three years., High seed~producing
strains of Zoysia have been tested and proven, This
news should be of great interest to cemeteries and
parks over a large part of the United states because
Zoysia seems to be a "natural” for cemetery and park
turf’, It -is disease, insect, heat, cold, drought, and
wear resistant, and it requires the niniimuum ol atten-
tion, It grows on subsoil nearly as well as on top-
soil, ''he story of Zoysia will be well worth reading.
It will appear soon in the USGA Journal.,”

"Polycross creeping bent seed should be given exhaus-
tive test under play in all sections of the state.
Polycross socd has tho possibility of replacing all
other bents now being used for putting greens,"

(10). ABOUT THE GREEN SECTIOI: "Cooperative rc-
secarch with statc experiment stations has developed
beyond our fondest drcams. The progrom is on o sound
level foundation now under a plan of friendly coordi-
nation which is producing excellent resulits efficient-
ly. Three major achicveoments can be citoed as the di-
rect result of the Green Scction cooperative decentra-

lized program:

1. liany scientists are participating. Seven years
ago about 10 pcople were active in Turf work in the U-
nited States. Today the number is closc to 100,

2. A growing pool of vital rescorch date is ac-
cumulating for use by oxtonsion pcople to give to the
practical wuscr. The Groen Scetionls Tury Resoardh
Reviow lists all known projccts,

3. A group of kocn young mon has boen trained in
Turf lanagerient. They arc accepbting positions of trus
and responsibility in rescarch, teaching, cxtonsion
end industry., Thesc men had to be vrained first be-
fore thero could be developed an cifecetive plan of
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SERVICE,"

"Greoen Section Service Subscriptions have grown stead-
ily without fanfare or high-pressure propaganda,Nearly
200 firms dealing in Service to Turf belong to tho

Green Sectlonl's official family at 35,00 a year.

Twenty-four dollars and fifty cents of each subseript-
ion gocs into the Green Scetion ecducation fund to sup-
port coopeorative rescarch and cxtension activities.Ten
dollars ond fifty coents goes to the -USGA general fund
to help cover Groen Scction costs incurred in sorvic-
ing the subscribers, HMony seodsmen have discovercd
that a Green Scetion service subscription helps them
to keep ahead of +their customors in tho "anew” things.
Several Colf coursc superintoendents associations have
Given a helping hand. USGA member clubs are boginning
to realize that a Groen Scetion Service subseription,

in addition to théir ;35 membership ducs, docsn'!'t hurt

but really holps. Piping Rock on Long Island was the

first USGA club to take a subscription,™

"Turf Rescarch TFellowships and Rescarch Grants are
established as the noecd is felt and as approved pro-
jeets are presentod. The problem today is to find
qualified men to tale the scveral fellowhips that aro
vacant, The Groen Scction will cntertain requests of
grants-in-gid to dévelop betteor gervice to membor clubs
and to subscribers, If rescarch must walt for more
scttled world conditions we can develop nore fully the
information at hand to prosent in useablc form for the
practical man who is faced with overy~day probloms of
turf maintcnanco,”

"The Turf Advisory Committces have beon major factors,
in providing o strong link between the college and tho
fiocld., Success in cvery statc or rogional turf pro-
gram very nearly can be measurcd on the basis of " tho
stron;th of tho advisory committoe, Tho committco,
properly constitutod and recognized officially by the
college administration, has power far beyond its orig-
inal purposc of holping to designate ncoded research
projects. It can lend wvaluable support to the ro-
search staff by making rcquests for moncy and cquip-
ment to the recsponsible partics and, whon ncecded, 1t
can beecome o powerful friond of tho colloge in official
circles. Any roscarch staff that operatos without a
strong officially~dosignatod Turf Advisory Comuittoc
laclis an csscntial part of the worlking mechanisii,
Cooporative projocts in which the Greon Scection par-
ticipates <financially arc ocasior to plan and to e¢xc=
cutc with the backing and the counsel of the Commiittoc
-- and the projcect usually is developed on a sounder
basis, Some of the morc active committces oporate in
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connoction with Ponn State, Tifton, Purdue, Oklahoma,
and California,™

(11). AVAILABILITY OF INFORMATIOH: "Weo still
have a few copics of Turi Rosearch Roview loft - $l.25
o copy. We will appreciate it if you will toke the
orders and forward thoem to us with the monoy. vWolll
mall them right out,

Is Massert's book, TURF MAHNAGEMENT, hardly at the boolk-
store? Every turf supecrintendont and chairman should
have o copy in his library? "All good 2luck to you,
Jim, and give my rcgards to everyonc,

-0 -

PROBLEMS OF AIRFIELD TURT

J. I. HMeGregor
Flying Training 4Llr Force, Waco, Toxas

I am no authority on airficld turf, In thc Llying
trcining air forcc we have sore 25 activated bascs and
16 more in proccss with all the information coming out
in the papcrs about incrcasing the air forcce and cach
onc presenting new problens,

The gentleiieny who spoke this morning said that the air
force would have to rccognize certain principals, that
it would talke a long time to accomplish certain rcsult.
£ we went by that factor, we would still bo back in
the rociprocating cnginc--not in the jot class

tle have to fly these plancs and train these boys and I
dont't know ir thore is a man in here who is qualificd
to say whother we arc further from an all-out war than
when Duke Thornton was talking about answering theat
telegram in 1940 about World War II, lc cant't mako
our potential cncomics fight these wars whon we want to
fight them., Ve nust fight them whon they do for we
arc not an aggressive nation, So that brings our pro-
blom to the fact that we have to facé conditions as
they are and do the best we can with it,

In the discussion thic aftcrnoon I an just going to
touch bricfly on the problems of heavy air cralt that
land on paved runways., Our turf proble:ms on air force
grounds where we use paved runways is contircly differ-
ent from the problems of turf where we usc light train-
ing air craft under 10,000 nounds that land on turf,

1,8

v




Boys on their first or second solos don't land on the
same rut each time. When you are driving down country
roads, you keep in the same rut. The result is thct
there will be a strip four,five or six feet wide where
each wheel hits. Soon that will become just as bare
as it can be, We have to shift the landing strips
every two or three days. Even if you have a 1200 acre
field, you can't 1locate it where you can keep grass
on it. This picture was made in 1950 and if you look

at it closely you will find that there is no turf any-
where within the landing areas except for a few spots.
In 1950 there was turf on those spots. (Aerial-photo-

graph of an active air force base, denuded of turf.)

Duke said that he sent the telegram saying just one
word--weter, He might not have realized just how
much informetion he did give. If you 1look at that
picture again,you will see a complete underground sys-
tem, That 1200 acres can be irrigated by the addition
and use of 8000 feet of portable, four and eight inch
pipe. In this perticular area we ran out of water last
July and there has been none since. What are you going
to do about wnter when you can't get it? We found that
the city sewerage disposal plant has an excess of
three to five million gallons of water suitable for
irrigation daily, and we are at present trying thru an
8 inch-7000 foot line to hook up with the present irri-
gation system so that we will have that water even in
drought time. Most of our air bases has a scwarage
disposal plant. That 1is one of our problems and we
have accumulated since the war literally thousands of
cubic yards of sludge. We are right now in the process
of using sludge grinders and manure spreaders to dis-
tribute that sludge over the flying fields.

An air besse ground 1is composed of three parts--im-
proved ground, which 1is around the barracks and resi-
dential s8rea and headquarters and which we keep mowed
about an inch and a half. Bermudagress as &a rule is
used. The second part is the air field grounds which
are adjacent to and around the runways and taxi strips;
any place that could be ordinarily ussd for emergency
landing for an eircraft that is in trouble. The third
part is the other base grounds. Our problem is keeping
coverage on landing areas and the title of this little
discussion is airfield turf.

Those of you who have heard some of the questions I have
been asking since the conference sterted will know that
I am here seeking answers because we don't know them.

We have found certain things we would like to see de-
veloped for it would help us in our work. We would
like to see Tom Mascaro's Aerifier that works on golf
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greens and faiprways and on limited parts of the land-

Ing field developed so that we could run over 1200 a-

cres in about 2l hours every three or four weeks. We

would like to see it go a little farther. We would

like to see it reach down and take out a soil sample

and then be so geared up that down at the bottom of

that hole it would leave the fertilizer so that we

wouldn't have to put the fertilizer on top. I am tell-

ing you that it won't be long before some boy will fig-
ure out how it cen be done. We are talking about me-

chanicel seration this morning and the use of chisels.

These eairfields get packed 2l to 30 inches in depth.

I think Tom will bear me out that they can get packed

even worse that that, especially if they are built

within eightcen inches of the top soil. So our pro-

blem is to get down and break it up end leave a channel
where the water is to go.

Most airports erc feirly well located near stock yards
where we can get manure. There you can take it out
and spread it on airport grounds. It adds organic
matter and if you have the channel open, a certain a=-
mount of it goes in. It has a moisture holding capac-
ity and is a channel for roots and water stor~gc, Of
course, it may cilose up agein but we are up against
this proposition. We cen't weait two or three years
to restore turi, We can't tie an airfield up. We
don't know how long our potential enemy will put this
thing off and we have to be ready when they hit, so we
can't tie up any facility we have. Wec have to use our
humen ingenuity and our readiness to tackle any pro-
blem to solve these problems as they exist,

On some bases we have had to put on a dust pallative
over the entire field. We must contrcl dust in Ari-
zona and Neveda. On a field where we have L40% dust
control, the average 1l1life between engine changes is
314 hours. Wherec you have 75¢ dust control, the aver-
age life between changes is 476 hours. Where you have
90% dust control the average life between changes is
526 hours. So you see there is a direct ratio between
dust control on o flying field and the number of hours
a2 motor will fly. Why do we worry if we have to chenge
after 31l hours? In the plane that goes up, the engine
may stop becruse of a little dust in its mechanism and
it might be your son flying. There is a hazard invol-
ved 'that no right-thinking American is going to try
and dodge. We are going to try to meet it and solve

it.

Ve have three or four golf courses on three or four

beses in the country. Not too 1long ago the papers
were full of criticisms of the air force for putting
in golf courses. It was just like the criticism A & M
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College received for putting in a golf coursec herc.Let
me give you just one thought. Take an air base where
you have an average of 2500 men. If you have adequate
facilities (and this is borne out by statisties) your
court msershal records are within reasonable limits.
Where you don't have it, wour court marshal go to high
limits. The ©bYoys go away from the base because there
is nothing on the base to take up their surplus time
between working hours. Our football field would take
22 men two hours. Our baseball dismond would take some
25 or 30 men two or three hours. You know how many
men a golf course can keep .occupied in any given day
and the investment in the moral welfare of those young
men 1is emply justified. I trust you gentlemen will
bear in mind that the golf course wcsn't just some way
we could think of to spend money~--it is an imvestment,
in the moral fiber of the finest boys in this country
that are having to be trained to fly in order that we
might survive as a nation.

We have & requirement that grass cannot grow over 15
inches high on a flying field area. Then it has to
be mowed down to 8 inches. We have these sickle type
mowers. We have any number of mowers that work on the
improved grounds and lawns. But on an air force fly-
ing field, we need a mower that will cut that 15-inch
gress and chew it up-- not lay it down with 10 or 12
inches of dry grass in one mat. In the first place,
it creates a fire hazard end we have to keep fire trucks
right out on every field where there is flying contin-
ually where we have grass, A grass fire is one of the
worst things that can heppen on a flying field. The
second thing is when the grags is chewed up and allow-
ed to werk back in to the eight inches, it immediately
becomes organic matter. It will decompose and go
right beck in the soil to add to the organic content.

"“hen we first build an air base, we put on ample app-

lications of phosphate. After that we use very little

on the flying field, because in our mowing it all goes

back to the ground and we don't take it off. The

phosphate is not removed. It has been pointed out

time and time egain that nitrogen is moved around. It

goes off in the clippings and it is lost and we have to
replace it. Generally we use 40 pounds of inorganic

nitrogen per acre in our arid and semi-arid bese areas.
We use 80 to 100 pounds in our humid regions. We apply
that in sbout three applications one before the grass

starts growing in the spring. We put that amount on

again April 15 to the 30 and again June 1lst to July lst
depending on moisture conditions and whether it is an

irrigated base. We do that to furnish a protective,

cover to keep down dust,
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The picturc shows this bas¢ tc be bare, but right out
on the base 1itself, there are clumps of grass roots.
The tops are all gone but there is a 1little huddle |
sticking up about three or four inches high where
those roots were in the soil. Imegine these student
fliers trying to land a plane on the =area on these
little clumps. It 1is just like you taking & car and
trying to drive down a street end discover =alot of
bricks scattered all around. You know what a time you
have controlling your car, A light plane 1is a 1lot
harder to control than a car.

I would like to ask your cocperation in visiting the
air instellation officer and offering your help towsrd
solving cur problems, If you think you heve a solution
or if you think you have a contribution towards solv-
ing the turfing problem on that bese, please tz1ll the
air instellations officer.

I happen tc be one man serving these bases, so you can
see how much time can be devoted to ecach base, We try
to set up a general over-all program. We invited in
the so0il conservation boys, we invited in the county
agents and this is the first opportunity to invite you
gentlemen. We sare in the defense effort right out
there on that air base, trying to build cur country up
so that we can continue to exist. We need your active
cooperation to help so that we can do it.

-0 -

LAWS REGULATING THE SALE AND USE
OF HORMONE HERBICIDES IN TEXAS
Den Dudley

Herbicide Reguletion No., II

Regulating the sale and use of Hormone-type Herblicides.
This regulation repeels and replaces Regulation No. T.

Effective January 28, 1952

WHEREAS, the Commissioner of Agriculture of the State
of Texss has been directed by House Bill No. 593, Acts
52nd Legislature, 1951, P. 581, Ch. 394 (Article 135-
b-3), to promulgate reguletions governing the sale and
use of hormone-type herbicides, and

WHEREAS, it has been found that the provisions of Reg-
ulation No. 1 under House Bill Nc. 593 are inadequate
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to effectively control herbicides in order to minimize
damages resulting from spraying and such regulation is
inequitable in its effect upon various agricultural
industries.

NOW THEREFORE, I, John C. White, Ccmmissioner of Agri-
culture of the State of Texas by virtue of the author-
ity vested in me by House Bill No. 593 Acts. 52nd Leg-
islature R. S., P. 681 Ch. 394, 1951, do hereby repeal
Regulation No. 1 promulgated under seid House Bill No.
593, and in lieu thereof I herein promuls~te the foll-
owing:

I. As set forth by law, the purpose of these regulat-
ions 1is to regulate the sale and application of all
hormone-type herbicides in all counties within the
jurisdiction of House Bill No. 593.

II. Only in the following counties 13 the Texas Herb-
icide Law and these regulations effective and in force;
Anderson, Angelina, Aransas, Atascosa, Austin, Bastrop
Bee, Bell, Bexar, Blacnc, Bosque, Bowie, Brazorisa,
Brazos, Brown, Burleson, Caldwell, Calhoun, Camp,Cass,
Chembers, Cherokee, Colling, Colecradc, Comal, Comanche
Cooke, Coryell, Culbzrson, Dallas, Delta, Dentcn, De-
witt, Ector, Ellis, El Paso, Erath, Falls, Fannin,
Fayette, Fort Bend, Franklin, PFreestcone, Galveston,
Goliad, Gonzales, Grayson, Gregg, Grimes, Guadalupe,
Hamilton, Hardin, Harris, Harriscn, Heys, Henderscn,
Hill, Hood, Hopkins, H uwston, Hudspeth, Hunt, Jack,
Jackson, Jasper, Jefferson, Johnson, Karnes, Kaufman,
Kendall, Lamar, Lavaca, Lee, Leon, Liberty, Limestone,
Live 0Oak, Loving, McLennan, Madison, Marion, Matagorda
Maverick, Medina, Midland, Milam, Montague, Montgomery
Morris, Nacogdoches, Navarro, Newton, Orange, Palo,
Pinto, Panola, Perker, Pol, Rains, Red River, Reeves,
Refugio, Robertson, Rockwall, Rusk, Sabine, San Augus-
tine, San Jacinto, San Patricio, Shelby, Smith,Sommer-
ville, Tarrant, Titus, Travis, Trinity, Tyler, Upshur
Van Zandt, Victoria, Walker, Waller, Ward, Washington,
Wherton, Williamson, Wilson, Winkler, Wise, Wood.

ITI. Definitions as used in the Texes Herbicide Law
and thcse Regulations.

A. The term "herbicidsz" means all harmone-type
herbicides which is any substance producing
a physiclogical chesnge in plant tissue,
without burning, including 2,4-D and any
derivatives, which arec used fer the purpose
of preventing, destroying, repelling cr
mitigating any weed.




E.

=

The term "weed" means any plant growing
where nct wanted.

The term '"person" means any individuel,
firm, partnership, essociaticn, corpcraticn
company, jcint stock association, cr bedy
pclitic, or eny crganized group of persons
whether inccorporated or nct; and includes
any trustce, receiver, assingnee, or cother
similar rcepresentative therecft.

The term "dealer" means any perscn whc sells
cffers or exposes for sale, exchanges, or
gives awey any hormone-type herbicide.

The term"applier" means any person applying
hormone-type herbicides to eny land in this
State by aircraft, ground or hand spraying
equipment.

The term "aircraft equipment" means any
mechine or device designed for or adaptable
tc use in cny contrivance used or designed
for navigation of, or flight in, the air
for the purpose of applying hormone-type
herbicides as sprays, dusts, aercsols, fogs
or cther forms. Hand spray equipment is
specifically included herein.

TV Generel Rules

A,

B.

D.

The application of hcrmone-type herbicides
in dust form is prohibited.

Hormone-type herbicides shall not be stcred,
cr transported with seed, fertilizer, in-
secticides cr fungicides because of the
danger of contamination.

Any person who engages or employs & person
tc eapply herbicides, who 1is not licensed,
bonded 1is wvioclating the Herbicide Law and
these regulations.

£11 Checks must be made peyable to John C.
White, Commissioner of Agriculture.

V. Dealers

My

Sales by retailers, distributors, wholesal-
crs, and manufacturers of herbicides are
sales within the terms of the Herbicides of
Law and require a license for such sale.
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VI.

B. A4Any dealer sclling herbicides in any of the
counties covered by the Herbicides Law must
have a Dealer's License regardless of whet-
her or not such seller is 1lccated in such
counties.

C. Any seperate entity shall be regarded as &
distinect and independent dealer for purpcses
of requiring a Dealer's license and keeping
records,

D. All deslers are required to meke and retain
the following records and to submit a copy of
such records each month to the Commissioner
of Agriculture. A copy of all records must
elsc be retained by the dealer for a period
of two (2) years.

1. Neme cf the purchaser.

2. Mailing address of the purchaser.

3. Date of sale or delivery.

L. Amcunt and kind of herbicide transferred
In addition to the abcve information & re-
tailer must cbtain and retain the follcwing
records:

l. The area to which the herbicide is to be
applied.
2. The signature of the purchaser or agent.

E. Fees

1. 4 dealer selling herbicides in containers
of more than eight ounces must pay a
license fee of fifty dollars ($50.00).

2. A dealer selling herbicides in containers
of eight ounces or less must pay alicense
fee of five dollars ($5.00).

Appliers of Hormone-type herbicides and the

lend or crop owner.

»

A+ General - applicable to both appliers for
hire end persons epplying tc cwn land cor
Crop.

1. Hormone-type herbicides shall not be
transncrted over or across country for
adistance greater then five (5) miles,
in bulk or in eny type of distrihuting
equipment ready for applicaticn to
land provided, however, the Commis-
Sioner cf Agriculture may extend such
distance by special permits for spe-
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.

K.

clel permits four svecial euntainers r
nixing tenks.

Spraryirg sguipment shsll nct be mev
fer & gronter distance than five (
miles f»um the place ¢f eppl}
until such equipment hes been flushe’
cut with clean water.

Permits and fees:

e
3)

(&) Either the perscn applying cr the
the 1land or crop owner must have
paid the fee of ten cents (10¢),
per &acre if more than twenty (20C)
acres are tc be sprayed, befurc
such spraying is done.

(b) If less than five (5) acres are
spreyed 1in cne year, no permit
cr fee is required.

(¢) If mere than five (5) acres but
less than twenty (20) acres ere
sprayed in one <year a permit,
(notice) to the Commissioner is
required but nc fee need bec
paid.

Records

Bcth the perscn epplying the herbici-
des and the land or crop cwner must
keep the fcllowing records of each
epplicaticn for &a pericd of twe (2)
years.

(a) The name and address cf the per-
scn or persons in control c¢f the
land or crops at the time cf
epplicaticn.

(b) The name and address cof the
person and firm making the ap-
plication cf herbicides.

(¢) Exaet 1location of land includl-
ing county, city, ccmmunity,
end directions.

(1) Dgte and time c¢f day the appli-
was mace.

(e) Velceity and direction of the

wind at the time the application
was made.
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(f) Quantity sand ccncentraticn Jf
the hormcne-type herbicides a-
pplied per acre.

(g) Tctal acreage treated.
(h) Type cof crop treated.

De Equipment license tags issued by this
cffice shall be kept with the equip-
ment at all times.

Ferscns applying hormone-type herbicides
fcr hire are required to:

1. Heve their equipment insepected ard
licensed and to pay an inspection,
fee of Ten Dollars ($10.00) for each
piece cf equipment. Equipment will
not be licensed until it has been in-
spected and the required bonds are <n
file in the Department cf LAgriculture.

Furnish e surety bond cof Five Thous-
and Dcllars ($5,000.00)

s

2, Furnish an ecquipment bond c¢f One
Thousend Dollsrs (%1,000.00) for each
piece cf equipment uscd.

w. Beth the surety and equipment boend
must be signed by a surcty bcending
company authorized to do business in
Tcxas,

5. Have a spraying permit, if the land
or crop owner does not have such rper-
mit, before the spraying is dcne. 4
Blanket Permit will be 1issued as =
spraying permit provided a Suppemen-
tal Spraying Permit for each spraying
cperation is submitted to this office
cn forms furnished by this cffice.

. Have equipment inspected and licensed
each year. :

L perscon using a plene to apply herbi-

cides +to their own 1land must meet the
same requirements es a perscn applying
for hire except & surety bond and equip-
ment and equipment bond are not required.
All eircraft equipment must be inspected

and licensed.
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VII.

VIII.

Equipment Requirements

iAo

B.

Equipment must be equipped with a screen
of not less than 75 mssh, easily accessi-
ble for cleaning, unlicss the sprey 1is
preperly screened before being pumped in-
to the distributing equipment.

Hose connections shell be made cf material,
and so constructed as tc eliminate any
pcssible leakege.

A pesitive cut-off wvalve shall be in-
stalled between the tank and cutlet and
each outlet shall have a pecsitive cut cff
valve.

Spray Operaticns

L
PN

Farm Crops

1. A wind gauge shall be at the place of
application at all times during such
application.

2. Spraying shall only be dJdone under the
follcwing conditions:
. Distance from Suscep-
Wind Velocity tible Crops

Dovnwing Ugwind
0-3 M,P.H. 1 Mile £ Mile
4-6 M.P.H. 2 Mile 1/8 Mile
7-10 M.P.H. LL Mile 250 Fect

3. Spray shall not be released from a
height greater then ten (10) feet
abcve the crcep. Spraving must be
done at the 1lowest height, that is
safe @and practicel wunder the cxis-
ting conditions.

L, Leading depots will be situated eas
fer from susceptible crops as pcssi-
ble.

Brush

All regulations appliceble tc farm crops

in VIII. A. Above shall apply to brush
operations except that the spray shall
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net be released at o height grester than
fifteen (15) fect abeve the top ¢f such
brush.

Prcmulgated in the City cf Pfustin, on this, the 28th
dey of Jenusry, 1952,

-C -

THE QUESTION BOX
Bob Shelton, Chariman
Mershall Stite

arecs ci tere spots. These areas are all sloped.
What is the best methcd to get bermuda cn these areas?

J..R, Watson: There!s cne thing you can do that I
DelIn7e may help. Apparently tihe problem is being able
te get into the scil. The Tirst thing I would say to
de is to aerate it with any type cf aerating eguipment
you can get. Apply some fertilizer.I assume you have
no irrigetion water aveilable. Therefcre, you shculd
acrify, fertilize and seed if therc 1is not enough
bermuda prescnt. Do this when you have had rain.

DeWerth: I don't know too much eaetout grass but if
Thcése areas aren't tco big, I thirk ycur main problem
i1s washing. If ycu would cut a strip cf Dbermuda and
strio it acrcss in the cppesite direction thac you
have washing end put these strips siz cr eight inches
cr a foot apart and then cover-seed, you would probebly
get grass established,

Shelton: I might add if he wants tc get something to
grcw on it this winter, why not seed some ryzgrass?
Iff it is practical, you can always merk thcse areas,
Ryegrass will help to hold the permuda seed in place
next spring.

Question: What kind of disease is dollarspot?

0. J. Noer: Dollarspot 1is & disease caused by fungi.
It appears as a small spob and is anywhere frcm a dime
up to a doller as it is called. Anyone of the better
fungicides--Cadminate, PMAS, Calo-chlor--are the best
materials tc use for it!'s control. We like to see
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preventive measures taken before the disease has a
chance to kill the grass.

Questicn: Will fertilization prevent brownpatch?

Watson: Fertilizer, ss such, is not & fungicide., It

not control disease, If your grass is suscep-
tible brownmatch will develop when climate conditions,
favoring the disease organism occur, however, the
chances are that the grass will recover more quickly,
and infestation will not be as severe if the turf hes
been fertilized proverly and is vigorous and healthy. -

O. J. Noer: As far as brownpatch is concerned,I think
that in areas where bent is grown, regular treatments
for the preventicn cf dollerspct shculd be used. The
same epplies for brownpatch but the hcld-cver effects
are not as goed with brecwnpatch. Therefore, it is a
mattor cf getting 1in and stopping the disease the
minute 1t appcers. That may mean spraying several
_times a week. These clubs in the belt from Kansas
City to Washington where brownpatch is the principal
disease during the summer prefer a material like
Tersan., Becausec it does not injure the turf as badly
as a corrocive sublimate which is sometimes used. They
alsc supplement with Calo-chlcr when the grass is in
bad shepe. Tersan is a material which is much safer
to use and it does kill the Jdisease. Some people use
g little ccrresive 1in with the Tersaen and think that
the addition of small amocunts of pcssibly an ounce cr
% an cunce of sublimete tc a green helps to improve
the quelity of the Tersan insofar as stopping the
fungus is ccncerned.

Question: What is the most effective way cf cradicn-
ting <ellisgrass?

Watson: We don't have a chemical that is selective
for Dallisgrass. The mcst effective methed is to dig

it up, but this will run into a labeor problem. I have
seen used at Fcrt Sam Houston and on the Leakewcod
course in Dsllas, It will burn a spot cut end destrcy
‘bermucde or any cther grass that is in that area. Then
if wou will go in and fertilize, the bermuda will
grow back in the areas. At Fort Sam they had coverage
over those spcts 1in four weeks, Mr. Bowman of the
Lekewccd Country Club has used gascline in the fall
end by mid-summer, he repcrts that he had an effective
cover cf bhermuda. Mr. Dubose of the Hcuston Country
Club, Housten, Texas, sald he has used diesel cil very
effectively and killed dallisgrass cn his fairways. He

plans to go all cut for it next year. He reports that
in 60 or 90 days the bermuda has covered and filled
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over the treated areas. He used just a small spray
nczzle and applied it directly to the crown. Dr. 0. J.
Noer reports that the Los Angeles Ccuntry Club used
the same thing very effectively.

Question: Cen Vermiculite be used in 2 green to ‘in-
crease porcsity?

J. B. Page: I wculd think it could be although I
have had nc experience with the materisl being used in
his - manner. Vermiculite, it, certainly would be mcre
favorable than some materials you might add because it
does have a 1lct of internal pcrosity, until it is
compacted.

Noer: There was some used down at Camergo in Cinncin-
nati. Teylcr Bcecyd used it there the first season but
felt he hed used toc much. The surfaces tend to stay
put. Later it began to get compacted and he feels
that it is partly a matter of quantity. You can cver-
do it.

Question: When can pctaesh be put on bent greens and
how much shculd be used?

Ncer: Poctash has become more and mcre important in

cur bent seedings in the north since we have stopped

top dressing as much as we did in the cld days. I am

not saying it 1is better to top doress. In many in-
stances in our bigger o urses, cost has been the big

factor and the proper character of tcp dressing was

not used. As a result, many greens are not top dress-

ed. In the old days when manure compcst was being

used as a component of the top dressing mixture, we

were actually wusing more potash than we realized.

While the percentage in content of pctash in manure is

lcw, the vclume applied was quite a bit. In a six

menth growing period 1in Milweukee, we weigh and

esnalyzed the clippings and found that we tcok off four

‘pounds cof potash per thousand squere foct. During

a normal growing seascon, you will have to multiply that
at least tiwice. That figure seems to be correct and
if ycu use that much, you won't gc wrong. I am talk-

ing about sctual pctash now.

Questicn: How thick shoulé you sprend herrnyerd manurc
mixed sand cn greens and feirways?

Ncer: I suppcse down here you use some manure we don't
use much in the north. Twenty-five years ago when I
started in the business, meny Scoctsmen thought that
without manure, they wouldn't be able tc maintain a
golf ccurse. I think the trend ncw is to use cther

61



materials., Probably even from a cost standpoint fer-
tilizer 1s cheaper to put on then manure and if I put
manure on, I can't see any point in mixing sand with
it. However, if you put on tons of manure, I think
your golfers will tell you what to do.

Watson: I agree with Dr. Noer on that. However, if
you are going to use it, I don't think you would want
to put it on any thicker than your top dressing. To
my way of thinking, that would not exceed a quarter of
an inch at one time.

Noer: When I first came down to this area, it was
customary to use diary loam. However, since they cre
using a good soil--compost, sand and 2 peat mixturc--
rather thean one containing a lot of combustionable ma-
terials, they are getting much better results.

Remark: Manur~ isn't really a good source of corganic
matter. It conteins probably 50% water. The other
material decomposes rapidly in the soil so that the
effects we want to get from manure, we can get from
some other matgerial.

Question: How abcit using manure?

atson: Manure falls into the category known as dyna-
mic organic matter. Static is the other category, peat
is an example. In Texas we don't have good peat bogs.
We can get raw sedge peat out of the north or very
often we will use baled peat. We do have one or two
so~-called bogs in the state. However, I doubt 1f we
could classify themn as peat--they probably would be
considered a high grade muck. The thing to remember
about manure is that it decomposes very rapidly.

Question: What is maleic hjdracide and what is it used
for?

Thornton: It is being used to quite an extent in many
areas to control plant growth. If you are trying to
retard the grass, it is very precticel., But if you
are trying to stimulate the growth of grass, don't use
it. The whole think hinges on what you are going to
use it for.

Question: Would it be practical to try it on shede
trees to bring the t-ee vn to its normal size and slow
its growth dowa and 0ld it there?

Thornton: I don't know. We haven't used hydracide for
more than threec years so T really couldn't say.
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Renark:s I tried cpabgracs. 1 was very ‘auch Impressed
with te It sl.wed the g 2nss diewn.,. after the thira
vrolicetivn we didn't havs any more growth because we
“idn't hnve any crass left.

vwatscn: Hydrecide wes used 4n Ohic in an effcert t.

centrcl rress c¢n the highway honks end they were nct

too enthusiastic about it. I think the USGL Gruecn
Secticn nut cut a notice a yeer or sc apce tec the effect
it may control the growth of grass, however, if used
large quantities, it would kill the grass and if used
in small quentities, it weuldn't do any good.

Question: Discuss scme npre-emergent weed conbtrcl for
chcriicals treating scil te kill weeds befcre ycu nlant
the seeAd.

Zimmermen: We have bheen using calcium cyanamil for
this purpcse. Quite a bit of work cn this has bheen
decne  at the Rhede Island Experiment Staticn under Dr.
DeFrance. Hc used thiis material at rates from 15, 20,
25 and 50 pounds per th:msand square feet at six daye,
twu weeks and fcur week int rvals. He found that this
methced f using calcium cyenamid is very practical. It
controls most of the ccommon weed seeds found in turf
beds in that area. However, there is a waiting period,
depending upon the availebility of moisture, before
you can seed.

Mascarc: The picture I showed last night c¢f the Meriou
blue gress fairway was used with cyanamid on it. I
think they used fifty pounds per thousand and then
seeded.

Question: Heve you had any experience with Methyl bro-
micde? :

Shelton: We used it on rcse beds. We were interested
in getting rid of a let ~f things such as nutgrass end
nematcdes, We don't know if nematodes were precent cp
not, I 4on't think they were. The nutgrass wiz stunn-
2d for a while bhut grass came back in. Hcwever, it
stopped the grcwth lcng enough to get the roses in and
I'd say thet the nutgrass was less in the tres*ed heds
than in the ~nes untreated. T think it was pretty
. Successful.,

@uestion: Exectly what is pclveross tentgrass?
Dr. Holt: I think we could classify pclyeruss bent-
rrass as having come from sesd which was taken frum »

numbgsr f plants. The plants had been isvlateld with
1,.10, 12 eor 15 ethers, so thet the only ptllen s.urcc
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'y(u hri was from thesv plants. You ¢ct randcm o linn-
ticn osming thise plents and the see:l then ccllects
and c.mpesites. That wculd be celled r.lycross sced.

Ncer: 1 would like to refer to the pelyeross plets o.f
Burt Musscer at Pennsylvania State College. I saw them
twice this year. The polycross bent he has there
looks tc¢ me about as good as any I have seen. It cer-
tainly was outstanding on the test plots. There is
about L00 pcunds of seed available and only ccsts
$7.50 2 pound.

Question: Which strain cf bermudagrass have found
that has as fine a blade as bentgrass that might be
used in the Dallas area?

Watson: Ncne, however, we hope to have a bermuda like
that one cf these days. There is T-35-A which we men-
tioned yesterday and it shows some promise.

Question: 1Is there any difference in the care of ber-
muda gress and St. Augustine grass?

Watson: Bermude grass has a much higher fertility re-
quirement than dces St. Augustine, St. Augustine re-

quires mcre water then bermuda, There are other d4if-
ferences but these wculd be the twc major cnes. St.

Augustine gress is very shellow rccted and that is one

reeson why it requires the water it 3rgs. St. fugus-

tine will alsec grcw in the shade but bermuda won't.

Questicn: What is the effect cf aerification on turf?

Ncer: The aerificaeticn of bermuda would help the turf
lot but I don't know about St, Augustine, I will have

tc pass that for I have had no expericence with it.

Tcm Mascarc: Florida 1is the cnly place I know of. 1
think 0. J. Ncer has scen sume of the areas,

Noer: Most cf the St. Augustine in Floride is on lawns
It is not used on golf courses., I only know of cne
course that has St. Augustine. The cthers have been
killing it with scdium ersenite. I understand socaium
arsenite didn't do such a good job here in Texas. St.
ugustine 1is one cf those grasses that grows very
lense in some areas. Perhaps if it 1is being used at
211 on fairways cr turf areas, thinning it cut wouli
increase the viger of the grass.

comment: We wuse it a lot 1in cemeteries and wc are

trying rs rapidly as possible tc completely cover the
cemetery. We have cne nrablem in particular. Wherc
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there 1is 1little or no traffic over the gravs areas,
St. Augustine is getting so deep that I doub® 1f the
grass roots are getting down into the soil at all.

e L &
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Sticn: Is there cquipment available to irrigate
2ubs end trees cdeeply?

DeWerth: Yes, there 1s pretty good equipment if the
area 1¢ not too 1large or if you have the necessary

lebor., We find that in a year, espoeislly like this
year, ore of the Poov irrigators madz especially for
this purpose does ~ very good job cown to about three
feet. The big di:iriculty with this is that you must

have some course o¢Ff water and the necessary hose to
cover the area., I think 1if 1T is lawn areas you are
interested in covering, probably the portable system
should be used. Spriuklers would probebly be the best
thing you could use because they put on a considerable
emount cof water end will scturate if you 1.t them on
long cnough. This irrigator is & very simr; ‘e device.
It's mercly a long tube-like affair with three holes
and a very sharp point on it. You can push this into
the ground no matter how hard it is by allowing the
water to trickle in until you get it down. This summer
in the dry areas you could see the soil raise up in a
six foot radius after you put the “ster in. It works
very well. There are similar things that are supposed
to feed and so forth but don't work very well. That's
e very sirmnle apparatus and in areas where you can get
at it witn the hose, it works perfectly.

question: What is the lowest temperature at which you
coulc expect co get germination of ryegrass sced?

Watson: You can expect good germination of ryegrass

seed some where about 35 to 45 degrees. You won't

get much growth out of your ryegrass where the temper-
ature is lower than 35 or L5 degrees.

Question: Explain the hozon attachment for feeding
Iigquid nitrcgen or potash.,

DeWerth: That attachment is a very simple device.You
fasten tris device on the hydrant with a very smcll
nozzle-like devic~ and thenput the hose on. On one
side fthere 1is little orifice with a little rubber
hose which wil® .irnon the concentrated fertilizer so-
lution out of the bucket. It is calibrated under ord-
inary water pressure from 20 to 60 pounds to feed it at
the rate of an ounce in 2 gallons of water which 1s
the recommend:a »ate for either ruriate of potash or
any of your s.:aight potash materials that are sciusi¢
and eammcnia sulfate or nitrate of soda. If you use
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ammonia nitrate, then you heve to put less of that ma-
terial in your stock solution. It is calibrated to
feed at that rate so that by the time you empty a 3
gallon bucket, you will have fed about 50 gallons out
through the hose.

Guestion: There might be away to use this for soil
treatment but 1t would take a better engineer than I
am to figure out just how to use it.

Comment: I have used DDT & Chlordane emulsion in this
way, whether I put on enough or not I don't know.

Question: I have a seedbed that is thick and green in
the Aerifier holes but thin in other places. Should I
top dress 1lightly and seed again or how long will it
take for the grass to run together?

Watson: I don't know just what I would recommend.
Cnances are 1f it 1is fertilized properly, that the
bent will cover repidly. If the stand is extremely
sparse end if you only went over that green about one
time, and in other words if your Aerifier holes are
six to eight inches apnrt, chances are you would want
to go in and seed sgain. I would say it depends en-
tirely on how rapidly you want a cover on thet par-
ticular green.

Question: Is that a bermuda green in which bent is
being used for winter play?

Answer: Yes, but most of the bermuda is dormant now.
I kept the old bent all through the summer. It gets
thin in spots. When I sowed, I cut it real short and
I aerified them twice and some of them three times. It
looked just like a checker board. The grass only
grew in the Aerifier holes.

Noer: I saw a lot of that in Mobile, Alabama, and New
Orleens and even in Houston on greens and falrways.
Most of the ones I saw were seecded with rye or red top
to provide temporary cover for play during the winter
time. The bent will gradually sprecad and close in
those areas, but bent is slow to spread. Rye or
red top will spread much fester after immediate sowing.
Both will germinate about the same time. I thought at
one time the Dboys in Florida would be smart and use
bent for their winter greens instead of rye, bluegrass
or red top. Then I changed my mind because it will
germinate just as fast. However, there is a lag any-
where from 3 to lj weeks before it really starts to
spread and starts to give coverage. If your coverage
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isn't satisfactory, a little additional seeding might
be advantegeous. But I Dbelieve that the grass will
spread and ocver., I think you probably weren't rough
enough in using the Aerifier and spiker. Instead of
cnce or twice maybe ycu should have gone over that
area five, six or seven times to get & good seedbed.
Then sced it and you would probably have had a better
and more uniform stand than you have now.

Tom Mescarc: We had a mccting e couple of days ago
In the Philadelphia area, they reported no less than 6
tires over a fairway when rencvating. Some of them
went as high as 8 and 12 times to get enough hcles. It

holds true even on greens.

Gregory: I have come to the ccnclusion from what I
have secn that the use of an Aerifier prior to seceling
shouldn't be recommended. If you use it once cor twice
across the green, your holes are spread toc far gpert,
What I would suggest rnd what I think might work a
little hetter would be to use a spike or something
similar to punch encugh small holes to catch your seed.
First remove your existing turf so that ycu can plant
your seed close to the top. Then use a spike 3, L, 5,
or 6 times across the green so that your seed will
come up much clcser together. After your grass is es-
tablished, if it 1is a creeping grass, you can aerify
it.

Noer: The best greens thaet I have seen anywhere for

winter play are at Pinehurst, North Carolina. They

have the advantage that the course is not played during
the summer time. All they do duri ng the summer time

is fertilize and water the bermuda so as to get a base

to seed their winter greens. The greens are mcwed with

fairway units because they are not in play. Then in

September they are acrified 5, 6, 7 or 8 times. Ycu'll

never get a uniform coverage from seed unless that seed
makes contact with the soil. Those of you whe try and
Seed cn top of a met of hermuda are going to wender

why the only place you get winter grass 1s in the

Aerifier hcles, That's because it is where the seed

makes contact with the soil., If you want good ccver-
age, see that you are rough encugh with that bermuda

at the time you seed so that the seed makes contact

with the soil and you'll get coverage.

Comment: If you have gocd bermudagrass, you won't
have to do what ycu are talking about. I'm not crit-
lcizing what you siad. You wouldn't even have gocd
bermuda greens if they didn't keep in contact with the
scil. Keep them down to about 3/16" during the summer.
You have to keep them down there and the socil has to
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be almcst in sight all the time.

Ncer: The soil shculdn!t be in sight but you shculd
have encugh top dressing on there to keep the runners
covered, and then ycu should have encugh nitrogen to
keep thet grass grcwing sco that sufficient leaves are
present. The best stand cf grass that I saw cnce
was down at Senny's place when he was starting cff c¢n
his own. There was cné green where the stand of rye-
groass was much better than on any other. I asked him
what he had one on that green that he hadn!'t done on
the others and he told me he had put cn a good dose cf
Milarsenite. The Milarsenite thinned that bermuda
encugh so that he didn't have to use these other meth-
ods of getting it in. I feel ¢tkrt inscofar as the
winter green 1is concerned, it is important to have a
bermuda bese in there to support that rye. That's the
functicn that it performs on & wirt er green.

Question: What is the test fertilizer for bent gress?

Watson: I might menticn that the Turf News of Texas,

V-lume 1, #4 & #5 touches on that subject. I can't

tell ycu exactly hcw much nitrogen, phosphorus or pc-

tash to put cn., I think all you need to do is tc keep

an adequate emcunt aveilable for the plants. If you
are using soluble types of nitrogen you don't want to

apply cver 3/l tc cne pound c¢f actual nitrogen per

thousand square feet and I think you need tc anply that
every 20 to 25 days. I think you neced somewhere from
4 to 8 pounds of available P Og and K,0 each year.That

can be applied all at cnce. %he use of nitrcgen is the

key to successful turf. Ycu can't cfford to .verstim-
ulate at any cne time and on the cother hand, you cantt

afford tc under-feed at any time. It becomes a ques-

tiocn ¢f dishing it cut a little bit at a time. During

the summer I believe you need to cut down cn nitrogen

cn bentgrass but not on bermuda beceause that is when
bermuda nceds it.

Question: Is there any contrcl or maintenance practice
that will lessen’ Pos cnnuc in bent greens, fairway,etc.

Questicn: Whet is the latest informaticn on Rhodesgrass
scale?

Watson: I hope that in a short periocd of time there
may be some new information available. I talked to Dr.
Johnson about this situaticn at cne time and he told
me Chlcrdane applied twice at the recommended rate
checks cr controls the immature or crawlcr stage cf
the scale. Once it bhecomes a maturc, fully develcped
scale, Chlcrdane will nct ,touch it. I Dbeliecve Dr,
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Jchnsen  told us last year that Parathlen, cne cf the
crganic phosphcrus compounds, is somewhat effective,
Parathion is extremely ddngercus to handle and man
needs tc know what he is dcing before he focls with it.

@uestion: How cften would you say Chlordane shculd
be applied?

answer: Every 14 days.

John Scalzo: I used 40% wettable and applied it with
ebout 450 pounds pressure. The nozzle has a pcint cn
it and I put that about 6 inches from the ground. Then
I waited 1 days and did it again.

Question: When is the best time of year to treat?

Answcr: It seems to werk in the fall of the year,
mostly in Septembeor. I wouldn't go cut there in the
summer hecause it mey kill the %»ermuda, Therc are
some types of bermuda that can stend heavier Acses cf
chlordane than cthers.

Comment: Chlcrdane mekes some bormuda brown all the
way down to tke rccts. Den't cver-stimulate the grass
and get a lot ¢f soft, succulent grewth by giving it a
lot c¢f nitrecgen. The thing ycu must have is a balanced
fortilizer--balanced according to the needs of the
plant.

Potts: Within five years wc will be treating seods.
We will apply certain chemicals to the scil which the
plant will usce and kill the insects. Some research is
being done on that., We hope in the very near future
to have morec information on this.

- -

CARE AND MANAGEMENT OF ORNAMENTALS

A. F., DeWerth
A & M College System
Ccllege Staticn, Texas

If T follcw this title, I am at a little disadvantage
fer I am not too sure what your principal maintenance
intcrests in crnamentals are. I know there arce preb-
lems and this morning I thought I would go cver scme
of thc bigger things which I consider in this categcry.
If I don't hit your particular interests, I will try
to allow encugh time for you tc bLring them up.
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Tcday I think the entire field cf meintenance has
changed ccnsiderably, nct only in cornamentals, bhut
perhaps in other cperations. I presume that mcest cf
you in ycur operaticns are interested in woody plants.
Tcday maintcnance must be kept gt the lcwest pcssible
ccst. So procbably the biggest problem is to cut costs
and as labcr is the most costly item tcday,it revolves
around that. We'd like to help you find a way to cut
cost, We know from our contacts in the landscape in-
dustry and with nurserymen that nc one is sure what
his meintenance costs are. I am quite sure everybcdy
thinks he knows but we just are not sure costs revclve
today around laber more than any one thing and main-
tenence is one coperation that consumes labor.

Actually cutting 1labor down depends cn two or three \
things. One of them is the reducticn of time that it

takes to do a job. I have been in this busincas chcut.

twenty-five yeears and I can remember when ycu cculd 1
have carpet bedding in a park or cemetery without any

Ercuble at all. Lehor wes about three dollars a day

and they could go ocut and dust these things off every

mcrning. But that has changed., Today we are faced

with wusing the lecast amount of labor and reducing the

amount of time it teskes to do the job. There are twc

ways to dc this as we see it. One 1is to increase the

efficiency of the laber and the other is to supplement

it with satisfactory equipment.

We are in the business of training men to do this scrt
cf work,hut the respcnsi+ility is only about 50% curs.
If we were tc graduate encugh men to fill the openings
new, we wculd have to have a class of abcut a hundred
every Sencster. We graduate about ten every year.

Anybody whe deals with crnamentels is at a decided
disedvantage because twenty years agc mest cf cur

specielized 1labor was trained by the apprenticeship

methcd in Burcpe. Tcday we don't have that. I believe

¢cne c¢f the things that has to be c¢onsidered in this

business of intelligent maintenance is a more thorough

training of perscnnel, and the develcpment not c¢nly cf

the perscnnel ycu are gcing to get, but the personnel

ycu already have.

ancther thing which bogs us down in this business cof
maintenance cost is that we follow practices just he-
cause they are routine whether they have proven to be
beneficiol or net, In other words, there sometimes is
& reluctance to accept new methods after they have been
wcrked cut, There 1is one thing I would like to men-
tion as far as these cost records are ccncerned. You
can't very well get an accurate cost bhackground by

70




-

wetching one man do a job for a day because not all
men work at the same rate of speed or as efficiently as
cthers, We find the cnly way you cen tabulate definite
cost date con any crceration is to do it with a grcup of
men under supervisicn enough times so that you can
strike a very satisfactory average. If we know or
have that sort of infcrmation, we find that very cften
you can co it with a 1lct less money eand help, but ycu
have to kncw exactly hcw you are doing it and how much
it is ccsting.

In the very limited time we have I am going to try and
hit some of the high pcints which we have found (from
chservaticn end a certain amcunt «f rescarch) here at
the ccllege have ¢&icdc? .greatly with the preper main-
tenance cof ornementals. One thing that is important
is seil. I em concerned only with crnamental plants;
nct necessarily turf., We know cne thing thet is quite
general within the state and that is thet the struct-
urc cf the soil 1is a particular problem. If ycu are
going to get satisfactery growth ¢cn these plants with
a minimum amcunt cf attention, there must be a remedy
for this problem. The only thing is I can't do is tell
ycu hecw to sclve it. There is one thing that is common
tc every infertile soil and that 1s the lack of organ-
ic matter. That is pretty general in mcst of the areas
throughcut the state. Ygu hear all kinds of talk on
hcw to esteblish good soil but very seldom do you see
any outline c¢f what a good soil actually is. From the
standpcint ¢f ornamentals, on the basis of structure,
we would like to define it as a socil that has an equal
am cunt of pcre spaces between particles as solid matter
and the pore space has to be divided intoc twec types of
pores--pcres that hold water and pecres that hcold air.

If you can establish that ratio, then you will have a
perfect or ideal soil for growing most of the c<rnamen-
tal plants,

There 1is cne way to get this ccndition. That is with
the addition c¢f crganic matter. When you have extrem-
ely heavy soil, you prchably have the right amcunt of
pcre space,tut it's compesed of very small pores which
ccntinually holds water so you have insufficient drein-
age. When ycu have a sandy soil with a great deal cof
sand in the soil, then ycu have tco many large pcre
spaces and you don't have sufficient water retention.
Very seldom do we find pure clay or pure sand--we have
a mixture of the two. Between these two extremes we
have to add varying amounts cf organic matter to get
the necessary structure to give us gcod plant growth.

Mcst of  the soils are pretty well run down., In this
case it will be a questicn of adding about 25% by vol-
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ume, We are cnly interested in the top 6 to 12 inches
cf soil for the growth of most of these plants. This

means abcut 3 or 4 inches of crganic matter inccerpoer-

ated with this volume of soil material is used to sup-
ply the organic matter inconsequential. We believe
that the material that's available at the cheagest pr=-
ice and in the largest quantity is the mcst satisfact-
ory. The only thing we find in commercial practice
contrary to this recommendaticn is that very often we
get fresh undeccmposed material. I don!'t mean fresh
manure but such things as prepared sugar can pulp and
fresh strat that have nct oven started the first stage
of decompositicn and when mixed with the soil, will
take out all of the nitrogen to decompose, this type
of material, So if fresh material of that kind is
used keep this point in mind., It will have to be fed

heavily until it reaches a good stage cf decomposition

and then the nitrogen epplied will return slowly. We
feel that the structure of the scil is very important
in our particular work. Soil eeration has bheen found
to be a very great factcr in producing gocd plant
growth, and this aeration in eny so0il is dependent
upon goed soil structure.

As far as fertility is concerned, we find that in a
gocd many areas c¢f the state, the use cf fertilizers
is'mcre cverdcne than underdone and in a goed many
instances the wrong material is used. Bear in mind
that I am talking about wecody plants. One thing we
find as far as fertility is concerned is that a great
number of soils in the state have & high alkaline rc¢-
action. In 1itself that doesn't make too much differ-
ence except when scils are slightly above the neutral
peint with most ornamentals, plants, the availsbility
cf mcst of the plant nutrients decreases.

Another thing that is going tc make this condition even
more ccute asa meintenance problem is the introduction
of 80 many camelics’ and azaleas into some areas of

Texas. Where ycu can plant them in an area such as we

have in front of this building, in a bed where you can

grow them in practically pure peat, and where you have

good contrcl over the reaction in the soil they cean

probably be grown .ery well, I am willing to guarantee

you that you are probebly going to have a maintenance

problem in the Dallas and San Antonio areas where the

PH in the soil: is around O and camelias and =2zaleeas

require a reaction cf about 5. There is just nc way

to grow these successfully unless they are placed in a

confined areas where you have good centrel over the

scil reacticns.,

Another thing we find quite commcn with maintenanze of
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scii fertility for crnamentals in many areas is the
deficiency cf pctash. We &also find that a good many
growers cf this particular type plant have been trying
tc take core cf that deficiency with applications cf a
complete fertilizer. The commonest one used among our
pecple is the 5-10-5 and I think it is the commonest
one sold in this state. When you do have a small a-
mount of potash but not an adequate amcunt present, as
you add the nitrcgen in the complete fertilizer you in-
crease the vegetative growth on these plants and in-
stead of cvercoming this deficiency, you increase it
because it nceds that much more potash, That's rather
generel., We know that it is an acute situaticn re-
cause a good many of ycur cornamental plants act very
definitely toward that deficiency.

A questicn we get from many amateur gardeners is'Why
won't my nadinas set bherries?" If these plants were
fed with pctash, they probably would produce mcre bher=-
ries, This condition 1is very definitely a result of
poctash deficiency. The seme thing is true of blind-
ness on daffodils, and decided effects on a good many
cther crnamental plants.

Another thing that I might mention, that is becoming
very general because of the influx of plants like a-
zaleas and camelias is a definite chlorcsis, on these
plants shortly after they are planted and then a dicg-
nosis of an alkaline socil. This isn't always the
cause. Mcre often it is an iron deficiency and as ycu
get farther end farther towards the alkaline side of
those plants, you again get the iron being tied up, so
this condition is a complication of alkeline soil and
iron deficiercy.

We find that many growers have been using aluminum
sulfate to counteract alkalinity. We also know that
in a good many areas there is a deficiency of phos-
phoric sacid in the socils. To most ornamentals free
aluminum is highly toxic., The only way you can elimi-
nate getting residual pure aluminum is to have a suf-
ficient amount of phosphoric acid in the soil to pick
it uwpes It is a pretty touchy material to use. We
reccmmend iron sulphate and sulfur because of its quick
effect and the long time effect in overcoming excess
alkalinity.

One thing that I believe we need in this part cof the
country, to cut down maintenance costs cf crnamentals,
is some sort cof e preogram cf ocur cwn to determine
which crnamentals can be used with 2 minimum amount cf
meintenance, There 1is almest a teotal lack cf this
type of infcrmation that is authentic.




The practice of following many reccrmmendations in gar-
den publications slso causes trouble under our con-
ditions. There has been very little work done in this
system of the country on ornamentel plants. The things
thet work in other places just don't work here.

The question of what you can grow here in Texas, eas
far as ornamentals are concerned is not a serious one.
I think you cen grow anything if you can get water to
it. Our main coniideration is whother or not a plant
wil®. come through a hot dry summer. One thing that
builc . up the cost of maintenance of ornamentals is a
poor selecticn of the plants wused in the original
planting. If you select the plant to do a job and you
are going ¢toc have ¢to perform some opcration con it
every month, then you have two strikes against you at
the start.

I mentioned selection practices a minute ago. If you
put in a plant that requires a lot of work, pull it
out «nd put something in that doesn't take that much
work. I believe you will have a very definite main-
tenance problem with the rate of growth of some of our
materials. Any deciduous shrub will grow three times
as fast under our conditions as it will many cther
places in the country. As a result, it is going to be
sherter lived and 1t is going to be much larger than
it might be in other aress,

This means that when a landscape planting is made, it
will not last forever and under cur conditicns it is
going tc last a shorter pericd of time than it might
in other parts of the ccuntry. That's a maintenance
problem, T believe selection of plants in the beginn-
ing is going to have a 1lot to do with the amount of
maintenance you will have to do.

The adaptability of any particular plant to the local-
ity in which you are going to use it, is also import-
ant. It is not necessarily the environment, but the
locclity. A striking example of this is with street
trees. If you want to see an example of a rather poor
selection, live oaks are the predominating street tree
used on the campus. Largely because every plant man
that has been here for a good many ycars says that
they have to be ever;reen to be a good street tree.

I don't think that this is a basic requirement for se-
lecting any plant. We face the necessity of - e¢ntting
the tops cff these trees all the timc because of light
wires and the bottoms so that the cars can pass under
them. This is a constant maintenance procblem and it
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alsc does much tc constantly spoil the appearance cf
the tree. I believe you should give careful consider-
atiocn to the job that plant has to do in the locaticn
you want to use it if you are going to do a gocd main-
tenance job, 1It'!'s certainly one cof our problems tc-
day.

Probably the twc best trees we have in the United

Stetes for that sort of work are the clns and caks,.Be-

cause they have been used so widely, they are practic-

ally being eliminated in the mcre thickly populated

perts of the country because they get ten cor fifteen
diseases, If one coesn't get it, the other one will.

Some of you have been working with caks down in this

part of the country and know that this ocak wilt busi-

ness is getting pretty sericus.

As frr as street treses are conccried, there:is a new

one which I think will very easily take the place of

elms beceuse it is shaped ebout the same, and that is

the Morain hcney 1lccust that has been introduced by
Siehenthafer in Ohic. It is thornless and it doesn't
drop  continual litter like the crdinary hcney lceust.

Itt's a feirly rapid grcwing tree and it's mcre cr less

pyramicdal. Fcr thilis purpcse I think it is the hest

thing we have today.

I believe we consume a great deal of labor unnecessarily
in our planting cperations. In this country through
the scuthwest I think we waste a lot of time anc mcney
trying to plant large plants. Most of them grow rap-
idly and move more readily in smaller areas. You in-
crease your labor cost tremendcusly by trying to move
a large plant and at the end of three or four years
the smaller sized cne will be ahead of it anyway. The
bigger the plant, the longer it takes to become estab-
lished. We plant practically 85% cr 90% of the plants
we use on the campus in sizes that will take a hole 12
inches in diameter. We dco that for one reason. The
mcst costly labor problem we have is digging heoles. We
have a power auger that will dig a 12 inch hecle. Two
men probably dig 10 tc 15 hcles a minute with that au-
gcre When we plant steck in the nursery, we can dig
holes twice that fast and it cuts dcwn the laber cost.
With good soil preparation and the necessary amount of
fertilizer and water, such a tree will be just es big
in twe years as one five times that size at planting
time.

Deep watering 1s necessary and as long as there is a
gadget as simple as the one I told you about yesterday
there is no reason why this cannot be done. Watering,
as far as our planta are concerned, is a very costly
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item if you do it the way you hive always done ‘it. On
the surface we use a gadget called the Waterwand. It
is a leng aluminum rcd abcut 4O inches 1lcng with a
breaker on the end. The breaker is merely a device,
that breaks up the pressure - so that you can put the
water cn in a tremendous volume and not Jdisturb the
surface of the scil and get good penetratiocn. We use
the device on newly planted beds for surface wetering.
You can put *t on the end of a hose and turn it on
full force and you won't even disturb the smallest
particle on the surface c¢f that bed. You do put on a
tremendcus vclume., That'!'s important. I don't care how
good that man is whem he 1s putting that water on with
any otheor device, neither he nor you have the patience
to stand there long enough for that water to penetrate
Six inches or a foot. This gadget solves the problem
an” it lets a man water about 30 times the area he
cculd otl'erwise do in a day.

With new plantings we use a root irrigator and try to
get the bted wet and keep watering until the plants are
estadlished. Actually what we need is a breeding pro-
gram of cur ow:: tc produce plants that are more resis-
tant to drought than those we have tried to adopt from
other parts of the coun.ry.

There are three or four things from a maintsnance

stendpeoint that are extremely impcrtant when you se-

lect equipment. These are very often cverlcrked., The

thing ve are interested in first is hew well the piece
of equipment will stand up under constant use. The

second is how easy it is to repair. The third is dces

it dc the job. &4s I mentioned yesterday, I believe we

have a tendency tc see if "« new piece cf equipment does
n gocd jcb en all the cperations we have tc perform.

This is wrcng because it will wear out quicker and then
we have nothing to do the job this equipment was made

for criginally. It dces cne job and deces it well and
it isn't reedily adapted to ancther job, then try

something else to do that cther jot. Dont*t t»7 to

make one piece c¢f equipmani do everythiag you lmve to

do. 2 '

There are twe or three things which I believe are im-
portunt general maintenance consideratiors. One is
that you must have moisture in this part of the count-
ry. Ycu may go five years withcut it when you don't
need it, but wou had better have i“ there when ycu do
need it. With many of the plants that I'm talking a-
bout watering is a long-time propcsition ‘and you just
can't efford to lose th.m because it takes too many
years to replace them. Mgisture plays a big nart,
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Another thing we have thet is different in this section
of the country from any place else is high temperature
and high light intensities in the summer months. The
only way I can explein it teo you is to get very funda-
mental. Ycu have three, four cr five principal plant
processes that must go on in & plant or it will die,
One cf thcse is respiration. In other wcrds, it is a
process very much like our ocwn breathing--if we stop
breathing, we die.

The other is the process cof foocd manufacture which we
call photosynthesis., Unfortunately, as temperatures
increase, phctosynthesis decreases and when it gets
to about 90 degrees, it practically stops. Respir-
aticn can't stép-it goes c¢cn day and night and as temp-
eratures increase, respiration increases. When you get
to 90 degree cr ebov:, that plant is not making any
food at all and it 41is using more than it does at any
other time. So you might as well sit back and figurc
that ornamentals are not going to crcw in summer time,
or if they do, it is going to be a pretty cccl summer.
If you keep that in mind, you will know that when you
have high temperatures, whenever you feed that grass,
you will be wasting fertilizer because the plant can't
use it anyway. What you want toc do is to keep them a-
live in the summer time, keep as much foliage on them
as possible because that's where the food manufacturing
process goes cn. Don't hcoout there cutting any leaves
at that time and slcw down £ll your other cultural op-
erations. That is especially true when we get 90 de-
gree temperatures and here they last for two or three
months. Last year they lasted that long without any
meisture. Sco that!s important. Light intensity is
encther 4impeortent thing, The higher the light in-
tensity, the more 1t mekes the temperature situation
beccme acute.

There is one thing that I have noticed from looking at
a gcod many established plantings as far as pruning is
concerned, Perhaps scme cf you know more about 1t
than I do but there seems to be a general practice to
keop cutting cut the young growth on these shrubs and
leaving the c¢ld growth gc. If you want to plant new
shrubs about every ten or twelve years under cur con=-
ditions, that 1is a good thing to do. But if you want
to prolong their life, keep cutting the old growth out
and increase the vigor on them and they will last abcut
twice as long.

Before I stop there are one or twec things that I would
like to menticn that perhpas are alittle different
from your work with turf. As far as insect control on
ornamentals 1is concerned, we are not as pavticenlar as
some pecple. Parathion was mentioned yesterday as being
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very dangerous. The only people killed by Parathion

are those who tcok a bath in it or handled the pure ma-
terial without the necessary precautions. I think if

the man who applies it follows the precautions, there

is nc danger in its use. The reason I mention it is

that it 1s probably the best insecticlide that we have

had tc date. It does a more effective job on aphids,
red spider and cther insects we have had tc control on

ornamentals. Bear in mind that you have to follow

precautions or it is dangercus. The trouble with stuff
like that is that familiarity breeds contempt. Ycu use
a gas mask a dozen times and it hasn't hurt you, so ycu
use it without the mask., That'!s when you get 1intc

trouble. We used Lindane which is the gamma iscmer of

benzine hexachloride fcor aphids, beetles and cater-

pillers,

If ycu don't want to use Parathiocn, you can use a ma-
terial which 1s sold under the name of Tepp. It has a
very small residual effect. It breaks down within an
hour and it gives a very good control for red spider,
ephids and yocung leaf hcppers.

We find that the efficiency c¢f these materails is in-
creased by the use of a gcocod spreader., The things we
use most widely today are the new chemical spreaders.
They aren't particularly new. They came cut about three
or four years ago. One of them is the PCC and the ot=-
her is Santomerse "S". You can use them with DDT or
with commeon fungicides such as Parzate, Zerlate and
Fermate.

- -

CARE AND MANAGEMENT OF CEMETERY TURF
B. L. Rouze

Mt. Olivet Cemetery, Ft. Worth, Texas

Shrubs end flcwer heds are 2 great problem to a ceme-
tery. When a dear cld lady plants a shrub cn a ceme-
tery lot, the next six generations want that shrub to
stay just the way she planted and no one is to touch
it. So it beccmes quite a problem nc matter what kind
cf shrub it might be.

I had considerable trouble with crabgrass in my lawn.
I had a neighbor who very generocusly supplied me with
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seed. There had heen a discussicn between my wife and
I as to what kind cf lawn we wanted. We have St.Aug-
ustine in the back lawn end bermuda on the front lawn.
My wife likes the St. Augustine and I like the bermuda
SCc every chance she can get, she tells me about the
lawn. The crabgrass got in and I told her I would
take care of it., I have had to depend a great deal on
Some of my friends whe know a little bit more about
bermuda than I do. I called Frank Goldthwaite'!s store
and asked Charlie Gregory about the crebgrass. I got
some material and put it in the garage and told my
wife not +to touch it for she might ruin the lawn. I
came home one night end the crabgrass was all out of
the lawn. It was pretty well torn up. My wife had
used the knee pad and kitchen knife method of getting
it out. I haven't heard anything but crabgrass since.
My wife has really impressed crabgress on me. The ma-
terial I got 1is still sitting in the gerage where I
I:’U.t ito

I can't speak with too much authority on the mainten-
ance and care of cemetery turf because I am not dry
behind the ears on cemetery management. I have a very
good ccach in Mr. King but he has a lot to pour on me
eand I can only scak up so much at a time. There are a
lot of other problems, too. However, I can bring cut
some of the problems of menagement and care of ceme=-
tery turf.

We hear a lot of people who are very qualified speak on
the care and management cof turf. I would like to spesak
on some of the problems of management and care of ceme-
tery turf. The plots in cur cemetery indirectly or
directly encern a hundred thousand 'people all the way
from grandma to second cousins and each and every cne
has ideas about this little plot of grass where their
loved ones are laid to rest. If they see a fine turf
cn a park or on the golf course, that is exactly what
they want on their cemetery lawn. We want to try and
ccme as close to it as we can. We must depend on you
fellows as the specialists who know how to grow good
turf to help us keep up with you. So I would like to
now go into some of the problems we have in trying to
keep up with you.

My first experience with fertilization was to go to
the barn, load it up, get a fork and spread it. As 1
grew up a farmer boy and went to school, I lesrned
mere refined ways of fertilizing but I still have
some problems in the cemetery. On the blackboard I am
going to draw a square 20 x 20 as a representation of

one lot in a cemetery. That is 400 square feet. If you
will just picture this cver a large portion of an area
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of 130 area, you will see what I mean as I go alocng.
All the lots are not alike but this is just an example
of a lot in our cemetery. One half the 1lot may be
bought by one person and thke other half by another

person. We will draw a2 line down through the center.
On this lct they are going to erect a monument. This
will represent the monument in the center, of the one
half., Then this person may erect a monument also in
the center of the cther half,

In a mejcrity of cases a marker 1s placed here at the
burial., After this marker is placed there may be a
ground level vase., A ground level vase is just a con-
tainer that is sunk in the ground sc that one can put
in cut flcwers at the grave site.

At the corners of this lot there will be a concrete

corner post marking the lot on each corner. This con-
crete corner post 1s 3 to 5 inches in diameter. We

find it toc be a very good method cf leot marking. You

can use a power drill auger, or 2 hand one. Every

cemetery seems to use a different methcd. The markers

are placed on the corners to designate the corners of

the lcts. There 1s a number on each one and we find

it easy to identify. The 1lot merkers are placed at a

ground 1level. It 1is nothing more than an ice cream

contrincr filled with cement. The markers may be gran-
ite or bronze.

On the other side of the lot the same thing is going
on., Then we have a ground level vase for the burials
end the markers. We may also have a path in here
three or four feet wide and we have 2 large tree grow-
ing out 1In the path with a 30-foot spread. There is
also the family marker. All these individual graves
have markers. So we have plenty of problems to work
ocut, as you can see.

Aeration is one cof our major problems. You can readily
understand why it is so difficult to aerate that 20 x
20 plot with the Aerifier.

We have the prcblem of trimming around the raised
mcnuments and the markers that are at grass level. It
takes a 1lot cf time to go ercund with an electric cr
gasoline mcwer eand trim these lcts. The grounds must
be kept in good condition cr the lot cwners will com-
plain. Fertilizing this area with different types cof
chemical fertilizers will stain some of the bronze
markers.,

We come as close as we can to satisfying the people but
we can't spend any more money than we meke. We have
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to find economical means. We have certain rules and
regulations for keeping the 1lcts but sometimes the
people get a 1little irked with it and volce their o-
pinions. So I stand there patientl and 1listen to
them because it's my job. I have zo deal with these
people. That ground is aacred grcund to most of them
and it is my job to ghtein their friendship and coop-
eration. I love my job of helping these people but we
do have all these problems to cope with.

When we heve a burial on that lot, we have to take the
sod off, cpen up the grave and take 7 or 8 yards of
soil cut cof the hcle. After the burial is made, we
must put the so0il back in the hole and try and have =a
smocth, level turf just like it was before. That some-
times creates a problem bhecause we have to get cut

there with pieces of machinery and haul that soil away.

s dry as it was this summer, we couldn't make a dent
in the turf., If we have a lct ¢f rain, machinery cf
any sort will meke tracks in the turf. If you nctice
tracks docwn through golf courses and parks, you know
hcw that locks., In fact, there are mcre tracks made
on golf courses and perks than in the cemetery. i
find that plants need about the same balance as humans
do. If they get focd, air and water in the proper
balance, they are healthy, but if the balance is bro-
ken, they becocme unhealthy.

In digging a grave we need a 3 by 5 cpening. We have
the problem of getting the dirt back into that hcle so
that 1it will stay put so that we won't have to keep

geing back and resettling., If it is a vault burial, a
cart of fine sand or gravel is dumped in around it so
that it can work down around the edges cor be pushed
drwn by a stick. Then we fill the area around the va-
ult so that later it won't sink down and leave a hole.
The other earth is put back on top until we get up to
the sod level. Then the earth is tramped down. You
can see that 1if you beat the soil down and put sod

right on it, it wouldn't be much good as a base for
the grass to grow on. So we place a little layer of
well compested earth underneath the sod and lay the
sod on this.

Fer resodding during the heat of the summer we have a
problem. We have a watering system with a small 3/
inch pipe. However, we cannot depend too much on
water systems wuntil the engineer get a flood cchtrol
program corrected. Until we can get that water, we
cannot have ornamental plantings or spend much on
watering systems. In putting the sod back we lay it in
squares exactly 1like we tock it off. We found that
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if the sod 1is 1left there without any cover, it will
dry out. We sprimkle some fine soil cver the sod so
the mcisture 1s held there. Usuelly the grass will
grow nice and green and if we have done a goocd job of
tamping, we don't have a sunken plot later,

If that was a box burial, as years go by the box will
deteriorate and fill in. Then this whcle grave would
fall 1in end we would have to refill the sunken area.
To correct that condition our cemetery is using a dry
mix of sand and cement, It is placed in the soil on
top of this wcoden box and serves as a reinforcement,

I have dug down to ims pect them and have found that it
is just as hard as cement should be. The cement mix-
ture heclds the earth up when the bcx rots and keeps
the grave from falling in.

I insist cn mowing with a reel mower, wherever, it is
possible to use them. We can do mest areas with a
reel mcwer and if the markers are set right, it will
do the job nicely. By following up with trimming a-
round the edges of the marker makes it look real neat.
We can only get so close with the reel mowers and,
therefore, we have. a rreat deal of trimming tc dec. We
cut the bunch grass hut it seems to pop up over night
so we have to use Whirl-wind mcwers to get it down.

We have probebly in the neighhcrhood of ten miles cf
curbs which have to be trimmed. I think a curb is
nice and it is no harder to trim around the curb than
it is to trim arocund the sides cof the rcads. We fixed
up a little gadget on the tracter which is ncthing
more than en arm. We have a small Gibson tractor. On
the front end c¢f this tractor there 1s a little arm
that goes out and we just usé_erdinary farm equipment,
to hold it. This arm works up and down and will trim
around tke curb. This coulter comes alcng and rolls
in back cof the curb and cuts the rough edges cof the
grass off. I think we have covered the entire area in
a couple cf cdays.

The aeration prcblem troubles us a great deal more
than fertilization. We have a prcblem of the metal
markers in the cemetery and watching that cur fertili-
zers don't stain them. We try to maintain green turf
as long as possible. I heve tried ryggrass and I have
some beautiful spots of ryegress., I will put them up
against any green turf that I heve seen. They are
little squares abhout the size of this lct. I sowed
the seed end put e fine silt scil cver it, watered it
end it came up in a perfect stand, Where it is broad-
cested over the erea, we usuelly get & fine cronp in

82




back of & monument, a tree and on top of new graves.
However,the rest of the grass 1is sparse and it doesn't
look very good, Where I want a nice green grass, I
sow ryegrass and cover it with a fine silt scil and
get a perfect stand.

I have a millicn and cne things to do besides maintain-
ing turf but I have & fine coach in Mr., King. I don't

know what I'd do without him. I have sco meny prechlcms

that I eam a little confused sometimes and expect to
be, until I have gained necessary experience tc cope

with them. We in the cemeteries are begging end ask-

ing for the ehlp of you fellcows whc ar- growing fine

turf. We need machine oneretors, equipm @ cperators.

Graduelly we are getting pieces of equipment that will

do our job and we are receptive to almest anything. Ve

want scmething that will ease cur job. We will spend

mcney providing we have it. We have to keep pretty
close tc the golf course people and park people be-

cause folks go cut and see green grass in the park and

want it on their cemetery lcts.

A golf course can be moved, but once a cenetery is es-
tablished, it remains pretty much as it is for as long
as time exists. Sc we must work out these problems.
We need all the help we can get.

- -

CHEMICAL CONTROL OF CRABGRASS IN SPECIAL PURPOSE TURF

J« R. Watson, Jr.
E. D. Cook

Dr. Elton Cecok, Superintendent of the Kirbyville Sub-
station is unable to be here this morning. I want to
repcrt the results of tests conducted on the use cf
certain chemicals for controlling crabgrass in Bermuda
grass turf during 1951. The tests were lccated at the
Texas Agricultural Experiment Substation No. 22, at
Kirbyville, Texeas. They were a part ¢ the nationel
crobgrass trials cocrdinated by the United States Golf
Asscciation, Green Section. They were suppcrted in
part by a grant from the American Cyanamid Comnany,
through the U, S. G.A. Green Section. .

Crabgrass is one of the major weeds infesting turf ar-
cas during the spring and summer, Several materials
are now available which are sélective for crabgrass,
However, all will cause serious damage to permanent
turf gresses if handled impruperly.

83



MATERIALS AND METHODS

The areas selected for the tests was an cld abandcned
field. Bermude grass constituted approximately 65 to
70 percent of the initial vegetation. A heavy infes-
tation of crabgrass has been present in past years.The
area wes mowed at a height of 1-1/4 inches early in
April and an application of 10-5-5 (1/2 organic and 1/2
incrganic nitrogen) at a rate to supply two pounds of
nitrogen per 1,000 square feet was made.

The plots were irrigated as often as necessary for
growth of the grasses present. Additional irrigations
probably were desirable, hcwever, the water well lo-
cated near the test area went dry in July and it be-
came necessary to haul water in by truck to keep the
tests going.

Al x L latin square design was used for each test,
Three plcts were treated with the chemicals. The fcur-
th plot was & check.

The numher cf crabgress plants per square foct was de-
termined by the use of &a square foct grid quadret.
Three randem sites per nlct were seclected and staked.
All counts wcre made in the same locaticn. Cocunts
were made pricr te the initial application of the ma-
terials and 7 to 10 days after each treatment. Esti-
mates cf the degree of injury tec the rermanent grass
were made 3 to 5 days after each treatment.

The chemicals wused and the rates cf application were:
phenyl mercuric acetate (PMA) (10%) at a rate cf five
pints per acre; potassium cyanate (KOCN) (91%) at a
rate of eight pounds per acre; and sodium arsenite
(NaAs03) (75%) at a rate of ocne pound per acre. One
pound of wectting agent (Igepon AP Extra Concentrate)
was added to each herbicide in 100 gallcns of water.

Three individual trials were conducted:

Spring: The first application was made when the crab-
grass scedlings were in the 2 to 3 leaf stage. Two
edditional trectments werc made at 7 to 10 day inter-
vels.

Summer: The first epplication wes made when the seed
heads were approximetely one inch out cf the boct. Two
additionel treatments were mede a2t 7 to 10 day inter-
vals,

Sovring and Summer: The first three anplicaticns were
made at apprcximately the same time as the spring
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treatments, and we followcd 1In late summer by three
applications at 7 tco 10 day intervals on the same
rlcts.

RESULTS

A summary c¢f the results of each of the three series
cf tests are repcrted in Tables 1, 2 and 3. Using the
number of crabgrass plants per square foct present on
cach plct hefore treatments were applied at a bhase,the
percentage reduction in crabgrass after each treatment
is repcrted:

Takle 1 Percent reduction cf crabgrass in tne
spring test

Dete of reading

Chemical
Used Befcre treatment After treatment
5/11 5/23 6/l 6/12
PMA 100 79 95 97
KOCN 100 83 93 97
aAs03 100 pn 8l 96
Check 100 21 51 62

Table 2 Percent Reduction of crabgrass in the summer

test
Date of reading

Chemiceal
Used Before treatment After treatment

8/17 8/20 8/31 9/10
PMA 100 7 57 73
KOCN 100 32 75 82
NaAs03 100 30 92 97
Chcak 100 20 140 53
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Table 3 Percent reduction of crabgrass in the spring

and summer test

Date of reeding

Chemical

Used Before treetment Lfter treatment
5/15 5/23 6/4 6/12 8/20 8/31

PMA 100 79 88 94 9 99

KOCN 100 85 93 98 97 99.7

NeAs03 100 81 89 96 96 99.9

Check 100 -7 L6 60 56 yn

DISCUSSION

The data indicates that spring is the best time toc e-
radicate crabgrass. When crabgrass was in the seed-
ling stage, each chemical used was effective in re-
ducing the stand. Three applications of either chem-
icals appeared necessary to do a thcrough job of e-
radicating crabgrass. There ¢ppeers to be little ne-
cessity of more than three applicetions, providing
treatments are begun early enough. However, additio-
nal treatments will give almest 100 percent ccntrol.

Sodium asrsenite seemed to bhe the most effective in
this experiment against mature crabgrass, althcugh pc-
tassium cyanate will render satisfactory control. Re~
sults by cther workers at cther 1locations indicate,
however, that pctassium cyanate is somewhat more eff-

ective ageinst mature crabgrass than is scdium arsenite

and thet phenyl mercuric acetete is somewhat more e-
ffective against seedling crahgrass than eigher »no-
tassium cyenate or s»>dium arsenite.

The degree of injury to Bermuda grass was recorded.All
chemicals produced some temporery injury, but no per-
manent injury to Bermuda was ncted. A temporary bro-
wning thet lasted for cnly 4 to 6 days was evident.
Such tempcrary injury to permanent twu f grass should
not preclude the use of chemicals tc destroy crabgrass.

9/10

99.8

100

100
81

Chemicals will eradicate crabgrass but reinfestation

will ceemrr unle3s proper management practices--such as
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fertilizing, proper watering and mcwing--are followed.
On properly managed turf, once most of the crabgrass
1s eliminated the desirable turf will be vigorcus
enough to fill in and compcte favcrably with crabgrass.
Established turf, properly managed, will seldom be in-
fested with crabgrass.

For the experienced user, the cocst and availability of
the product would govern the choice of herbicide. For
the home-cwner, or those 1less experienced in using
chemicals, potassium cyanatc probably will continue to
be used because of its non-toxicity to man or animal,

Now & word abocut mechanical control c¢f cratgrass.Scme-
times a situation occurs where chemical control is not
practical. The use of mechanical attachments-=-combs
or rakes--that fit right on your mowing equipment to
1lift the crabgrass runners and seed heads up, so thet,
they may be cut hy the mcwer is still a gocd methcd of
reducing crabgress infestation. This type of program
ccupled with proper fertilizing and controlled water-
ing-=-I can't emphasis these latter factors tco much--
will go & long way towerd ridding an area of crabgrass.

Question: Is there any perticular time when ycu shculd
weter?

Thank you, perhaps I should cover watering a little

mcre in detail. We find that the use of excessive

water definitely oncourages crabgrass. Turf should be

watered c¢nly when it shows signs cf wilting. Just

when this will oecur is geing tc depend on a number of
factors such as the type of soil, its water hclding

capacity, texture, structure, permeability and other

physical soil properties as well as the height of cut

and degree of usage.

As far as watering after chemical treatment 1s con-
cerned I would withhcld all water for atuleast 48 hours
and preferably 72 or longer. All these chemicals are
"econtact" killers, in other words, they have to come
in contact with the leaves~-~this is the reason for us-
ing the wetting agent, its actually a "sticker". For
this reason weter should not be applied for L to 72
hours after using the chemicals., Should it happen to
rain the treatment will have to bhe repeated.

Remark: You must have & dry field to begin with. Ws
put out cne application on our football field and had
extremely good rcsults., The second application was
put on wet turf--the maintenance man had watered heav-
ily the preceecing day. Althcugh it was extremely hot
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when we put out this second application, ycu could
tell where the sprinkler had been--there was no ccn-
trol where the grass had been watered. With another
treatment it rained within 2l hcurs after application
and the effectiveness of the chemical was materially
reduced.

Thank you gentlemen. I would like to mention that the

results reported this morning will be putlished as a

Texss Agricultural Experiment Staticn progress repcrt.

It will be availlabe upcn request. (The number and

title of the progress repcrt is- T.A.E. S. Progress Re-
pat No. 1450 - "Chemical Ccntrol of Crabgrass in

Special Purpcse Turf".)

- -

"WHAT'S NEW IN TURF WEED CONTROL
AND SEED BED PREPARATION"

W. B, Zimmerman

Turf Specialist
Americen Cyanemid Company

Introduction.

It 1is a pleasure for me to be on your program here at
Texas A, & M. College. You have had an excellent Turf
Conference, the speakers have presented very useful
information on turf maintenance here in Texas, and
shown ycu results of turf practices in other sections
of the U. S. and Mexicc. As my part of the program, I
would like to discuss with you, "What's New in Turf
Weed Control and Seed Bed Preparation”.

Yecu have heard a lct abtout turf weed contrecl in recent
years, and some of the materials that have been used
in this program. You probably will hear a lct mecre con
this subject in years to cocme. Your cwn Dr. Jim Wat-
son has wecrked closely with several of the newer chem-
icals while taking his graduate work ~t.the Pennsyl-
vania State College. He has presented his 1951 re-
sults to you on how some cf these materials wcrk here
in Texas, end Ccllege Station was cne of the nine lc-
cations that completed a set of experiments with seve-
ral of the more promising chemicals useful for crab--

grass contreocl. These three chemicals included in the
National Ccordinated Crabgrass Trials were PMA; Po-
tassium Cyanate; and Sodium Arsenite. Igepon, a wett-
ing agent useful in weed contrcl as a spreader, was
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selected by popular choice. Texas A & M, was one of
the seventeen original ccoperators staring this trial,
in cooperation with the U.S.G.A., Green Section, who
acted as the coordinating agency in this test.

1951 Turf Weed Control Results.

Dr. Watson has indicated to you that PMA; KOCN: and
Sodium fLrsenite, in early, early - late and late seas-
on tests are effective for crabgrass control. A sum-
mary of the coordinated trials from nine locations,
from Rhode Island to California, presented at Mr. Al
Radko, U.S.G.A., shows the PMA solutions to be slight-
ly more effective for early use on crabgrass ssedlings
Potassium Cyanate in these tests also killls crabgrass
seedlings in spring treatments but i858 more effective
in the early -~ late series, and in several late summer
and early fall applications at the pound rate used
as a standard in the coordinated studies in 1951. Sod-
ium Arsenite was also effective ata pound per acre in
this trial but during dry weather was more severe on
the turf grasses. Where there was ample moisture in
the soil at time of treatment this chemical gave a
satisfactory crabgrass kill., In the use of any of
these three chemicals, soill moisture and temperature
have to be considered to assure satisfactory results.,
PM/. solutions at 5 pts. peracre applied with 100 gsl -
lons of water, was also effective in late treatments
and in early - late combinations, but wasn't as satis-
factory on maturing crabgrass as potassium cyanate.Dr.
Watson's work here in Texas shows KOCN to be effective
for controlling crabgrass in Bermuda turf in all stages
of growth.

New Dry Formulations.

During the period from 1949 to 1951, several dry form-
ulations have appeared on the market for crabgrass
control. It is known that phenyl mercuries, sodium
arsenite; and several other materials can be applied
dry. Vermiculite, volcanic ash, are used in applying
the PMA meterials. Another important chemical in turf
weed control is 2,4-D., It can be applied in fertiliz-
ers using spreaders to make the applications. In some
cases, cspecially with the phenyl mercurials, the two
materials can be npplied together. Potassium cyanate,
during 1949 trials at the Winged Foot, Golf Course in
New Ycrk, wes applied with Milorgenite. Fall fcocdings
were split into 600 1bs. each. A 25 percent KOCN dust
was mixed with the activated sludge and applied at a
16 1b. per acre rate. A series of three treatments
were made at 10 to 14 day intervals. A4 1:1b. (techni-
cal) rate of the amine form of 2,4-D was added to the
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first Milcrganite -KOCN treatment for broadleaf weeds.
Applications were made on a falrway badly infested
with crabgrass, knotweed and some broadleaf weeds late
in the summer and early fall on this schedule. The re
sults were enccuraging enough to carry on further ex-
periments with this wmethod of applying potassiun cya-
nate., Dr, 0. J. Ncer, selected 12 or more heavily in-
fested sites for a series of stlidies during this past
season, He has shown you pictures of the results ob-
tained by this Milcorgaenite -KOCN combinatiocn and they
prove that this is an excellent method of controlling
crabgrass and other turf weeds and at the same time
giving the grasses ndditicnal fertilizetion required
for good growth.

Other tests with 10 and 25 percent dry dust formulat-
ions by our field staff and Rutgers University in New
Jersey were conducted during this scme period from 1949
to 1951. These dusts in shaker-can applicators or in
mixtures with dry soil as Dr. Robinson has used in the
Tifton, Georgis studies, all give somedegree of crab-
grass contrcl. The New Jersey studies indicate that
these dusts perform best when a wetting agent is added.
They conclude in a recent report that dusts properly
formulated show a lot of promise for ‘crabgrass control.

Watering Can Applications.

You can use a waterin can for applying chemicels for
weéd control. Such materials as the PMA solutions;
Sodium Arsenite have been used successfully. Now from
experiments conducted over a wide area here in the
States and Canada, this technique can be used to apply
potassium cyanate., The trick with KOCN is tc keep the
percent solutior strongencugh to be effective and use

‘lots of water t« assure uniform distribution. Between
a 0.2 to 0.8 percent solution is effective for crab-
grass and chickweed control on both northern as well
as southern grasses. Several treatments are required
during the season for complete control of these weeds.

Seed Bed Preparation.

There are meany othsr materials being tested further
for turf weed controsl such as Endothal; IPC; CMU; Mal-
eic Hydrazide and Premerge, etc., You will he¥I’ more
of these chemicals in the future. The mechanical de-
vices such as cr.ibgress rakes, mats and brushes are
also important in any well rounded weed control pro-
gram in turf. The quality grasses that have been de-
veloped in recent years are showing weed resistant a-
bility and 211 of this is & stop in the right direct-
ion. How to get these better grasses established
’
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PrOperly leads us to the next part of this duscussion,
'"HOW TO HANDLE THE SEED BED PREPARATION?", Seeding
on the best foundation possible>is important. We feel
that a weed-free soil is the proper foundation on which
to build healthy turf. This can be .accomplishdd by-
several methods. Steaming the beds; chemicals, that
form gases; =-- also certain chemicals ~that brcak
down into fertilizer elements such as calcium cyana=-
mide. These materials all have been used and are
gradually replacing steam. You are no doubt familiar
with most of these materlials and especially calcium
cyanamide, the material that is used extensively in
the south for tobacco bed sterilization. AERO Cyan-
amid, in granular form is also showing much promise
for sterilization of turf seed beds in various sections
of the country and I want to show you some recent pic-
tures to 1illustrate these results. The slides will
tell the story and I'11l comment briefly as we go along.

The first several pictures show Cvanamid being applied

at 35 and 50 1bs. per 1000 sq. ft. on plots at the

Rhode Islend State College. Dr. DFrance made seed-

ings at times of application of Cyanamid; a week after;

two weeks; and three and four weeks after he applied

the Granuler Cyanamed. As the waiting period length-

ens, the grass stands are a better and less and less

crabgrass and other agricultural weeds are showing.

Here is the check or untreated area and you can see the
difference,

As you cen see from these pictures, AERO Cyanamid, can

also be used to get areas prepared ahead of seeding

Bluegrass over Zoysia or other nursery grown grass as

shown here on the Beltsville, Md. plots. This is Dr.

Scotty Forbes standing on an over-seeding of Bluegrass

Cyanamid is used in this seed-bed preparation at about

a ton %o the acre. You can see the effect of the ni-

trogenon the grasses and note the absence of any
weeds in this area compared to the untreated area where
the men are standing.

The following slides show Dr. DeFrance and Dr. Fred
Greu, talking over the use of Cyanamid at 13 to 15 1b.
fpr treating soil for top dressing putting greens. The
Orange Lawn Tennis Courts in New Jersey also use this
method for preparing their top dressing and this glide
shows the condition of the turf.

Here is the number 15 fairway at the Baltusrol Golf
Course in New Jersey. Ed Casey used a total appli-
cation of 2500 1bs. of Granuler Cyanamid in preparing
the seed-bed for a Merion Bluegrass seeding and 1500
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lbs. for a Bent seeding on number 14 fairway. He app-
lied Cyanamid in the middle part of July and made the
seedings around the first apart of September. This
picture was taken in November.

In using Cyanamid for preparing turf seed-beds, a
waiting period is required. This will vary from about
two weeks to three or four as you have seen in the pic-
tures. We are now developing a method of testing the
acted soil and our Stamford Laborastory are encouraged
with this test. On a fairway on Mr, Casey's course
which he treated during 1951, we were able to get
readings which alowed for seafeseBding c&fter two
weeks waiting. We hope to improve this technique fur-
ther as it cuts down the longer waiting period.

A few helpful suggestions in the use of Cyanamid for
seed~-beds are as follows; Have a smooth seed-bed when
Cyanamid is applied; Use between 35 and 50 1bs. per
1000 sq. ft. or as required for your own conditions;
Broadcase evenly and work into the first 2 or 3 inches
of the top layer; Apply water to assure breakdown;Roll
lightly to have granules in contact with the soil;
Wait two to four weeks before applying grass seed;Keep
the new seedlings moist to assist germination; Keep
the new grass moist during dry spells to allow proper
rooting.

Thank you gentlemen for your attention. It has been a
pleasure for me to be here with this group and with
Mr., Jamie Morris, the Agriculturist for American Cyan-
amid Company in your area. He would be glad to assist
you with any problems or further questions about the
use of our materials., Dr. Watson no doubt will be
doing some further testing with Cyanate and Calcium
Cyanamid this year,
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