SECOND ANNUAL TURF CONFERENCE

SPONSORED BY

CENTRAL PLAINS TURF FOUNDATION

AND

KANSAS STATE COLLEGE







Table of Contents

Gl’l';OtirlGSc SV Ol essNeDenBeansncae nHo I. Th-l“?lcz:ftloj.ﬁtfhl
Official Oponing of the Sccond Annual Turf..eceee
CO?LLCI‘(;HCC-..:.--uu.ao.s..--».oChCSbCI’ ILCn(.lol‘ll\ 11

Care, Opcration and Ovérhauling T&hcturz.........

-'0!0l'ucll.lo.l'OcolldloaoalaoquOOl‘}gc IIJ ll’ o1

Carc, Oporation and Overhauling Power lowWwers.....
Egquipped With 2-Cycle Engines,....ioger J, Thomas
Carec, Opecration and Ovorhauling unrqv YSecsscoaans
'...0'l'l."‘.'l"ld.’l.’i"'ICIOO‘J'L‘ I'T. Cmiljbol:l-
‘C ’1 D.LL‘-QI.' uloll OI’ S()udil’l[; to TLll”f..-.-..-c....
v, D, Wecldon

® 8 .05 0.0 8.0 0 000000 0000000008008 PR et

Sstablishing Turf t6 Control Erosion on Slopcs...
Iy, Andorson

)

11
Onocu4'ooOOlloooc:-ooaocaaooa-occ-"ll‘i..)

£

Ronovation of Existing Turf..seeseeesse0s J, Noor
Hlow Mot to Prunc Shade Treces......fred B, Wagnor

Ilaintaining Plantings JAround Bulldin@Seceeesecoses
a'o'lco-oaoulo..anoccno.oolcouoo'oaacolza ] _\.Ck-,l—l

Haintalning Turf in Parks and PlaygroufidS.ssesess
D‘l.OQ.'I'0.0.0'0."."...."'l.JOhll T‘ i‘“j‘lvsCI’lil’lL;

Haintalning Turf on Athletic Fiecld 3..,...........
arold W, Glissmann

LR NI IR T N N R R N R N R I R

o .

Faterials for Insect Control,..
Dahri

~ = s ma [ =15
cw and 0ld Spray

o
“aul ‘A
conoooc.ocoo-ovniocoooloocanccooaaa-c#‘-«‘-l &9

Cultural Practicecs and Turf Disecases,..C. J. loecr

C i lecd Courtesy of

o

'_h

oI

EST POINT PRODUCTS CORPORATTION
West Point, Pa,
E

= W
- =

5

Ul
U

U
U

60

66







GREETINGS
R., I, Throckmorton, Dcan
Kansas State Collego

I am really delighted to have an opportunity to come
before you pooplc again, I remember with nmch pleasure
our mecting of last year., My chief regret is that I
can not be here for all of your sessions and the ban~
quet.

I don't know why they say that somebody should give a
word of welcome to a group such as this because I am
sure you all Imow you are welcome, Ilany of you have
been here before and we have had lots of wvisits to-
gether and also we have had some arguments once in a
while., We are delighted to have you here and I want
to congratulate you people on the progress you have
made in a very short period of time in developing this
turf organization and in making plans for these con-
ferences, I think your progrem is excellent this Jjear
and I know you are going to have a good conference,

I do want to make two or three remaris, I am pretty
deeply steeped in this matter of research and what it
means to us., It is 1important to us in every walk of
life and 1ts relationships touch us not only an
cconomic wey but in our living conditions, Therefore,
it is of great importance to all of us.

You know 1IiIn no place-elsec 1in the world has research
been so well supported by the government as it has in
this country for the last 50 years., The primary func-
tion, by law, of the United States Department of Agri-
culture and of tho state experiment stations is to do
rosearch, The fcderal department of agriculture has
digressod far and their primary functions today in-
clude many things other than research., The statec ox~
poriment stations have stayed pretty close to their
primary function for the conducting of research for
the benefit of all peoople. Ve have developed plants
that are bDetter adapted to our conditions than we had
beforc. We havo learnod how to diagnosc, prevent or
curc many types of plant andanimal discases, We¢ have
lecarned cnough about soils to know how to solvc many
of our soil fertility and soil oonscrvation problems,.
We have developed a.lot of fungicides, inscecticides
and herticides that arc of vast importance *to wus in
our agricultural program regardless of what they wmay
be. VWe have learncd much about the nutrition and
menagemont of livestock and poultry of various types.
Farmers hove pubt the results of this rescarch work in-~
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to practice and, consequently, we have increased the
production of mneat and poultry, eggs, milk and so
forth. Also through research we have done a lob to
lighten the leoad of the woman in the home., So all of
thoos things have come out from roscarch and they have
had a tremendous influence.

In the light of ' these statements of all the things
that hags happened and been brought about because ol
rosearch, you might ask if it isn!t time to let up
withh some of this recsearch, As a mabter of fact, we
sinply cannot draw such a conclusion although a lot
has becr dono throuzh rescarch., Tho actual facts arc
just the opposito, ALlthough much has boen accomplished
there is still much imoro to be done. You know it seems
that as rescarch nen dovelop ways and nicans and vario-
tics to overcome certain hazards., "I am thinking for
example, of the case of rust in wheat.” Flant brcoders
developed a varicty of wheat that had resistance o
rust and they no more than got it out and into produc-
tion than nature produced a now race pf this particu~
lar rust to vhich alil lmown varictics arc susccptivlc,
So the plant broodors rmust start over again. Wo gob
that same thing in othor branches.of our work, As ag-
riculturc gets oldor, it becomes more complicated and
congscquently we get many neow probloms coming beforc us.

There is & tondency I feel during these yoars of in-
creasing costs of overything you can think of Loxr
poople to forget that roscarch 1s costing morc and
morc cvery year just as othor things arc costing norc
and more., In Kansas the situation has improved ma-
torially duc to the action of the state legislature.
The semc is turc in soéme of the othor states and is
not bturc in somec othoers, The United Statos Department
of Agriculturc has had very 1little changoe in money
available for rocscarch. The states have holped in
general in kcoping pace with this incrcase in cost for
loss and loss fedoral funds in proportion to the nvoeda
and costs of rosecarch than we had a few ycars ago. As
a natter of fact, the only national legislation that
is of importance to us right now as a possibility of
getting incroased moncy for agriculbtural recscarch is
the Roscarch Illarkoting Act which was passed 1n thé.
Only a small porcont of the total moncy provided for
in that act has bocn appropriated, Whotlicr or not that
will bo incrcascd, no one knows, DBut 1t so happons
that othor activitics of the Unitod States Dopartment
of Agriculturc have grown to tho point that today loss
than 10% of +the total appropriation to the United
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States Departmont of Agriculturce is availcble for ag-
ricultural rcscarch, whoroas 20 ycars ago the percent
was way up the scale, So that is anothor factor that
is of groat importancc to us,

You know, we have shown romarkablce ability in this
country of adapting the rosults of basic roscarch, lic
have ©been outstanding in our ability to take the rc-
sults of basic recscarch, much of which was dono in
other countrics, and apply it and thorcby rcap dollars
and improved living conditions and improved facilitics
but as a nation, we havo donc veory little in the ficld
of basic rescarch, That is of grcat concorn to mc to-
day insofar as rocscarch programs of thc United States
both national and state are concerncd, I think wo are
soing to continuc to dovote nmch of our attention to
applicd rescarch rathoer than basie roscarch as long as
there is a constant demand which oxceccds facilitics
and personnel to do roscarch on those probloms that
arc immcdiate., Our rescarch in gonecral is of an cicr-
geney nature, The funds and poersonncl are made avail-
able solve wiicrgoney probloms that aro coming before
us, At the National level the committecs of Congress
at budget hearings ask how soon can rcsults be ob-
taincd and what will thoy be worth in dollars and
conts, That is all right for appliod rescarch but,
after a while the well of new facts will go dry and
thon you will havé no ncw truths upon which to basc
applicd rescarch, So we as a nation do nced to put
much morc cmphasis on basic rcscarch than we have in
the past, You mon have somec problems +that I have
talked with you about that we arc not going to solve
in my opinion from the information awvailablc Today
through basic roscarch, It vwill be nccessary for us
to go baclk and do some fundamental rescarch to ostab-
lish facts upon which to Dbasc the neoeded applied ro-
scarch, '

You may say why not docrcasc the amount of effort you
arc putting on your applied rescarch and devoto more
of your activitics to fundamental rescarch and develop
now truths, The answer 1is, the pressurc is so great
that wo just can't do it., If we can kccp abroast of
the omergeney problons, wo are doing very well., So I
focl that we are going to find it mnccecessary in tho
futurc to loolkr morc and morc to tho states for funds
with which to support rescarch and loss and less to
the federal government, Mayboe that is right; maybe it
is wrong. I don!t know but I think it is the trond
today and some ovidonce points to the eonftinuation of
thc trend. So it ic going to be more of a state job
rathor than a national job,




Rescarch results have no valuc unless thoy get into
the hands of the people. Ve are attempting to get the
results in them through the radio, the press, the ex-
tension service and many other means throughout the
year, I think our only answer to many of our problems
is more and better rcsearch and more fundamecntal re-
search that we may have the information on which to
base our applied rcsearch that will solve meny of our
problems,

I weculd like to say that we appreciate all the assist-
ance you are giving us in our turf projecet here at the
college. You have put some money into it and it is an
exanple of what oca be done by two groups of people
going togethor, By going togother as a team, we carry
on this project which I think will improve and in-
crcase in a year or two and be of valuc to you,

OTT'ICIAL OPEVING OF THE SLCOND
ATTNUAT, TURF CONFERENCE

Chester liendenhall, Prosident
Contral Plains Turf Foundation

I am indecd happy to sec so many herc again this yocar.
To those of you Wwho were here last year, wec arc happy
to see you back again and to those of you who are here
for the first time, we hope you will féol benofited by
the progrem during the ncxt tlwee days.

I was interested in Dcan Throclmortonfs story about
gossip, I am wondering if this could be. where we arec
falling short, Whon you hoear about pcople gossiping
you think about a couplc of old ladies +talking over
the baek fence but I belicve if all you follows hore
would do a 1ittlo more gossiping eobout +the Central
Plains Turf TFoundation and these conforonces, theré
would bec more turr people attending these conferonces,

I know you arc far morc interosted in hicaring tho
specaliors on the program than me so I only want to cx-
tend to you a hearty wolcome in bohalf of the Contral
Plains Turf Moundntion,
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CARE, OPERATIOIl AND OVERIAULIIIG TRACTORS

George H, Larson
Department of Agricultural Engincering
Kansas State College

The agricultural tractor gots moré use and abusc than
any othor agricultural machinec., It 1s expocted to
start casily and oporate "at various loads regardless
of the climatic conditions, It has boon cstimated that
therc arc 3,778,000 wheoel tractors operating in the
United States on over 5,000,000 farms and 162,000
tractors on 131,382 farms in Kansas, Thesc figures
indicate that practically cvery workor ongaged in ag-
riculturc should have a working lmowledge of the in-
ternal combustion cngine,

Somo say thabt tractors of today arc designed to oper-
ato in spitc of what thc oporator might do as long as
thero ig plenty of fuocl, oil and wator, In tho next
fow minutos I hope to point out some of the important
factors to obsorve in ordér to get good satisfactory
troublc-frco performance. lMach of this {rouble frec
poerformance can be obtainod by giving the tractor good
carc, operating it properly and kocping it in adjust-~
mont, OFf coursc, tho numbor onc rulc is to study the
Instruction Manual on that particular tractor, This
docs not scom to bc tho answer bocausce mnany tractors
are lacking propor carc., I have often thought that t@o
menufocturcr should have perhaps a plabo with perti-
nont instructions stamped on it and attached in o con-
venicnt placc on the tractor for the operator to o?—
sorve, You Iknow a3z well as I do that tho mangal is
often misplaced or lost and from then on scrvicing 1as
done by gucssing or not at all.,

There aré four things nocessary to mako a tractor on-
ginc run, ‘Thoy aro: (o) proper asir-fucl mixturc, (b)
pood spork at tho proper timo, (c) good comprossion,
and (G) proper valve action, and then there arc two
vory importont additional things to kecp it * running.
Thoy are (a) good lubrication and (b) proper cooling.

A£11 those factors have a great influonce on how offi-
ciontly the fuel is burncd. It is cormmon Lknowledgo
that liquid fucl will not burn until it is in the va-
por state and also that it is mixed with fthe propor
ariount of air, Adjustmont of the carburctor is very
important and will be discussed lator, All conncctions
botwecon the earburctor and the intake part of the comn-
bustion chambor must be air tight in order for the



garburctor to meter the right amount of fucl with tho
incoming air, Also, in order to inswrc clcan air all
comnections botweoon tho air e¢loancr and bthe carburector
must be air tight. It has boen stated by a tractor
engineer that a late model tractor might be expected
to operate 3,000 hours under full load in dusty con-
ditions provided it had a satisfactory air cleaner be-~
fore expensive rcepairs are needed,

The ignition system nust be in good condition to de-~
liver a good hot spark for igniting the air-fuel mix-
ture, The ignition system should be capable of deliv-
oring a spark that will jump at least 27 to %" when
the spark plug wirc is held away from a grounded sur-
face such as the head or block while the engine i3
pulled through scveoral revolutions at oranking spoed.
A good hot spark has a light bluc appearance.

The mnagneto or distributor assonbly in the case of
battery ignition systoms are complicated pieces of
cquipment., If the trouble is traced to this part ofa
system any extensive ropairing should be done by an
cxpert who has the nocessary equipment to test the ig-
nition c¢oil, condénser and ccndition of ignition
broaker points, ete, Some of the new high speed trac-
tor engines are using automatic sparlk advance mechan-
ism along with battery ignition which furthor compli-~
cates the systems It may bo a surprise to some of you
that the breaker point gap in somc cascs is now set by
observing a roading with a cam angle moter in place of
the common method of using a thiclmess gaugo betwecn
breaker peints.

The spark plug clectrodes operate at the highest toup-
ocraturcs over cncountered in the combusion cha Dor,
They actually wear out with usc and using the wrong
typec for the sorvice given will very likely shorion
the 1life of tho plug.

The appearance of a plug operating proporly will have
a light toastod bdrown color. A plug which bocomes
coatod with black carbon will wusually miss occasion-~
ally, ospocially on hcavy load. This may be traced to
a rich fucl-air mixturc, but usually blacl: smoke would
also be visible in the oexhaust gascs or 1t way be ox-
cossive oil consumption which will appear as a bluish
smoke in the exhaust gases, If ncithor is the case it
might bc tracoed to a tco cold type plug being used.
A spark piug rust run hot cnough to burn clean to pre-
vent fouling whon idling and at 1light loads, and must
remain coocl onongh under full load operation to give
it Jong 1ife and to prevent pre-ignition which could
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cause coxcossive heating, It 1s nossiblc fof dirty
fucl to causc fouling of tho plugs. If you arc doing
a lot of 1light load opcration it might be wisc to use
a hottor type plug than is genorally uscd, Sonc rec-
ommicnd that plugs be examined at cach 200 hours of op=-
cration and the point gap checkecd with a roun! wire
gauge. If you don't know what the gap should be, .020
to .025 inch is a fair figure. Always bond the out-
side arm or grounded clectrode whon adjusting points,
Uhon romoving spark plugs, the dirt in the spark plug
well in head should be blown out prior to romoval,

The spark plug is usually %tho. first item that nccds
rcplacing on a now or rcbuilt tractor cngine.

Good lubrication is very important. The most important

physical property of a good lubricant is 1its viscosity
in othor words +he SAE numboer, All manufacturers in-

sist upon the uso of high-grade oils in their tractors

because they know that thesc oils will hold their body
and lubricating qualitics longer undor hecat and pros-
sure than low gradc oils. Today, thorc is availabloe

throe genoral groups of oils, reogular gradc,which is

suitablc for ordinary conditions. Premium grade oils

which contain oxidation and bearing corrosion inhibi-

tors and is generally rocommendod for heavy servicce,

The hoavy duty oils contain, in addition to becaring
and corrosion inhibitors, a dotergent additive-which
is required cspeeially in Diescl ongines. Some of the

promium grade oils today also contain ccrtain amounts

of detorgent additive which helps to keop the inbernal

parts of cngince reolativoely frooc from sludge. The

gquestion often ariscs-- Do oils wear out? Gonecrally
spoaking, a high quality, well reofined -o0il which is
very stable docs not wecar out. DBut the catch is~-as

soon as an oil is placed in the crankecasc it is con-
taminated with particles of dirt, carbon particles,

moisturc and mectal particles from the ongine and will

become diluted with any raw or unburnt fucl that might

work past tho piston. Theoroforc, sincc oils bocome

contaminated it is nocessary to drain the erankcoso

periodically in order to get rid cof those impuritiocs,

How ofton should oil be changed is a frequent question.
Color of the lubricant is no indication of how well
the engine is being lubricated. The amount of con-
taminotion in crank casc oil is going to vary with op=-
crating conditions and mechenical condition of cnginc.
As the various onginc parts wear tho dogrec of con-
taminction will tond to incrcasc at o faster rato.

The numbor of hours suggestcd in the instructional
monual is usually on the safe side. A lot of start-
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ing and stopping, and light load oporation in cold
weather 1is going to cncourage morc of this so called
"cold cnginc sludge" uwhich is a combination of a dirt,
0il and watcr. Alternatc hoating and cooling of tho
cngine will causc condonsation of moisturc in the
crankcasc, also low opcrating coolant  tomperaturos
will cncourage accumulation of moisturc, Any blow-by
of exhaust gascs past the pistons contains molsturec
from productc of combustion which might be ceven corr-
2g8ive 1in naturc. It may be a surprisc to some of you
that there 1is actually morc water formed during tho
proccss of combustion than there is fuel burncd which
is expellced with the cxhaust gascs,

The oil filter will remove, in varying amounts, sonc
of the contaminants, particularly the abrasive part-
icles., However, no oil <Tilter will have sufficicnt
capacity to recutoro any used oil to its original qual-
ity., In fact, thc so=-callcd "dotorgont oils", thosc
that contain dotergent additives will hold finc soot
particlces in suspension which are not 'removed by the
oil filter and meko tho oll appecar dark, The oil will
hold only a cortain maxirmum amount of those fine soot
particlcs so if crankcasc is not draincd oftcen cnough
you will vory likely have an acculation of sludgo.

A good practice is to change filter clement whcn
dralning crankcasc bocause if you don!t there is not
mich point in having a filter. When the oll begins to
goet dirty that is also an indication that the filtor-
ing eolement nceds roplecing., Incidently, for best rec-
sults, the oil should bec draincd wheon the onginc 1s
hot.

Just a fow pointers rogarding cocoling systoms., Did
you know that for cvery gallon of fucl burned about
30% to l.0% of this fuel, goos out in tho form of hoeat
in the cooling systcm. When burning 2 to 3 gallons
per hour thero is onough heat dissipated to hoat a g
or 6 room house =~ so it is veory importont that the
cooling system 1is kopt cloan and frco from scale to
provent hot~spots and over-hecating.

Tac thermostat in the cooling system has thic purposc
of warming up the ongine quickly and koeping it up to
operating temporaturc for officicnt operation, Over-
heating can couse burnt valves, scorcd pistons, cy-
linders, and bearings, warped and craclted heads ond
cnginc blocks,

Overheating from a clogged system can usually be
avoided by flushing ocecasionally and using a rust in-




hibitor. Today, there arc several rust inhibitors on
markot for usc in cooling systom and many of the Anti-~
frecczos have this property included., A good fluching
solution might bc a strong olutlon of wqoblnﬁ soda

and running the onginelO %o 20 hours at regular work
aftoer IthA CDﬂﬁl« ;oly droin tho radiator “end flush
with clear water. If the accuwmlation of sealc 1s not
removed by tho above solution, an acid solution such
as hydrochloric acid (mariatic acid) may be necded.
If you use oan acid solution be surc to follow the in-
structions closoly as it ic quitc corruaive in nature.
Of courasc, if p« s“blo use soft or rain water to pre

vent  the formation of scale from hard water, Factors
such as a lo»ﬂx fan belt, stopped up radiator fins,
defective thermostats, overloading, leaky water purp
scals and deteriorated hoses will cncourage overlwat-
ing.
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When does an ongino neod a major ropair? Thore is no
ot rule for the nurbor of hours an cngine should be
run before it ncods a major repair such as a ring job.
Every ropair and adjustment should, however, be talien
care of just as soon as tho nced is found, A Tew
years ago, the Un¢voru1ty of Illinois kopt rocords on
a gencral purposc tractor which was operated a total
of 111,830 hours during a period of 18 yecars. Although
this 1is not the average lifc of the general rua of
tractors it docs indicate however, that a tractor can
be kept in oporation until thoy bocome obsolcto, The
average life of a tractor in Ransas 1s about 11 ycars.
Somc of +tho jobs which arc gonorally considercd for
the oxpert arc fitting piston rings, fitting platono,
fitting Dbcarings, rof\cinﬁ valves and valve scats,
overhauling agncbqa and carburctor and transmission,

and cven soldori ing a gasolinc tank from a safoty point
Of V* W .

Since there is no fixed numbor of hours before najor
overhaul then what method should be uscd to determino
whon it is ncoded? Ve arc inteorested in fuel cconony
sinec' it roproscnts about 4.0/ of the botal oporating
costs. An cngine in vory poor mochanical condition
will burn fucl incfficiontly and thore will be a not-
icocable loss in maximum power. Wc also want to climi-
nate faolsc ropairs if possiblc, It is possible by
periodic tunc-ups of inoxpcnsivo adjustiionts such as
cheoeking spar‘ h1u gaps, breaker point gap, ignition
t1m1hu, alve Gapped ClvﬂanCu, Ll&“ﬁirﬁ cocling sys=

svem to actuallj dolay oxpensive jobs before the drop
in powor has become a complaint,

It is belicved that oil holes provided in piston and
0il control rings with presont improved Iubricants




will Bstay opon wuntil roplaced so that powor loss
rather than oil consumption might detormine time at
which a ring job is rcguirsed,

The rowverse hias too ofton been the casc, Complaintas
of high o0il consumption may not be traced %o piston
rings, 0il can bo cénsumed or lost in throo genoral
places on an ongine.. They arc the crankcase broathor
or wvontilator, various gaskots cnd boaring secals and
through the combustion chambor,

Zxcessive oil consumption through the combustion cham-
ber is indicatced by bluish srioko in the oxhaoust gascs,
0il vapors passing out tho brecather could be causcd
by oxcossive blow-by past the rings and pistons. 0il
leaking by the oil scals on main bearings could be duc
to a stoppod up breather whick 1s ocasily renicdied or a
loosc main bearing. Loosc connccting rod bearings can
also causc oxcessive amounts of oil to go past rings
into tho corbustion chenber,

Ono sinple test for dotermining gonoral condition of
rings, pistons, and valvecs 1is by noting thoe amount of
pull rcquirod of cach cylinder whon pulling through
with tho crank on tho comprossion strokec. Run onginc
pricr to mcking test. If a comprecssion, testor is a-
voailable it will give a bottor indication. If all cy-
lindors indicatoc lowor prossurce than normel it is pos-
sible tho rings arc badly worn. If onc c¢ylindor shows
up ruch lowor than tho others iv is wvery likely a bad
lecaky wvalve,

A furthor chock might be by inscrting a hoovy welght
0il into cylindcr in question - cnough to make a good
scal betweon piston and cylinder w.«ll and making sure
that this 0il Jdocs not get on wvalve scat when pulliag
crank through compression "strokec, A 1low pressurec
would indicate a bad valvo, An engine with onc bad
loaky valve will run wvery rough ot slow spceds,

Whether now pisbons and c¢ylinder slceves or rcboring
is nocded will bec dotormined aftor ongine is disas-
cribled, Gonerally, a cylindor on the average size
tractor worn ,012 inch on the diameter will nced to be
replaced or roconditioncd,

In conclusion, alwaya koop in mind that the ongine
should be kcpt up to normal operating temporaturo in
order to kecop cylinder woar at a minirum, fuel con-
sumption at a minimuwa and to attain the maxirunm power
when nceoded.,




CARE, OPERATION AND OVERHAULING POWER MOWERS
EQUIPPED WITH 2 CYCLE ENGINES

Rogor J. Thomas
Jacobscn Manufacturing Company

It is 1indeed a grecat pleasure to be here because very
seldom do manufacturers have the opportunity of ad-

dressing a group like this. I haven!t anything novel

to produce nor ah éngine for you to sec other than

this small cutaway., I think that sincec most of you
arc users, owners, dcalers, and turf maintenance men,

you arec familiar with our units,

The 2-Cyclc Principle

Ve have a simplc engine and I am going to cxplain care
operation and overhauling to insurec long life for 1it.
To do this properly I would likeo to give a bricef ox-
planation of the 2 cycle principle., In contrast to
the L cycle ongine, the 2 cycle principle is such that
cach timec the piston comes wup to the top, ignition
takes place, Dach timec the piston coiwes to the top
you have that smooth flow of power ~~ power cvery
stroke, In contrast to that, a L. cyclc ongine fires
ovory othor time the piston comcs to the top. There
arc but throo major moving parts involved in this
action: thc piston, connccting rod and the crankshaft
as comparcd to 19 moving parts in the L. eycle cnginc.
The proven power of which I speoak is conbtained within
those parts and thoreforec the concentration of eoffort
will be on those clements which may offcct power and
long life,

Care

Sincc  small ongines do not have oil filtors, as you
have witnesscd on the tractor cngine slides, dirt can
onter the ongine’ through the air clcancr or the gas
and o0il mixturc, The first, and I fcel the most 1im-
ortant, is a clean air clecancr, If tho air clecancr
is not clcan, dirt ' will centor the onginc, Engincs
will not burn dirt, Only a clcan air clcanor will pro-
vent dirt from doing oxcossive harm = to tho moving
parts, If the mixturc isn't clcan, it can causc wear,
The dirt and oil form a lapping compound, This lapp-
ing compound causcs an unnccossary amount of wear on
the cylinder, piston, the rings, and the main bcar-
ings, Don't forget, dirt and oil make up this "com-
pound" so kcep thosc alr clcancrs clcan.,

As was pointed out before on the tractor, it is im-




portant to Ikcop tho cooling systom elcan, In the casc
of the 2 cyclc engine, it is important to kocop the
cooling fins clean, "Tho job of the fins is to dircect
alr across the hoad and the eylindor, by causing a
turbulonco of air which, so to speak, wipcs off the
hoat. If they are not kopt clean, tho ongino will
overhcat which can rosult in scoring of tho piston and
the cylindor wall,

Since we arc using a 2 eylcle engine, it is important
That we use the proper gas and oil mixture. The pro-
portion is one quart of non-detorgont oil to four gal-
long of regular gas or one-half pint of soil to.one
gallon of gas, When you mix them in a can, be sure to
shalce the can, This year we have noticed corrosion in
the gas tanls, so we are asking that you  remove the
gasoline at the end of the cutting season, This cor-~
rosion that talies place will or may be evidenced by a
stale gas odor. The moisture formed in the tank will
cause rusting. 7 the tanik is rusted, remove it, put
some nuts and bolts in it and shake it well, WYash it
out with elean gas and you are back in business.

Ovevhauling

Of course, it isn!t necessary to overhaul the engine
every year but when you do, there are some things that
should be doie as standard operating proccdurc. .

"irst, clean the carbon from the exhaust ports, the in-
talke ports, the intake side on the top of the piston
and from the cylinder head itself, Possibly in an
older machine if there is still evidenced a loss of
povier, check the muffler to sec if it has carboned up.

Sccond, since the gas and oil arec mixed and are not

heated before ontering the cranlcasc, cold gas and oil
it the underside of the warm piston forming small
flakings. You may find the bearings somewhat sticky
when doing a major overhaul, It is not necessary to
toar the ongine down simply to clean them but sheck
them whon doing a major overhaul job, To clean .those

bearings and kcst then, simply wash then out with purec

gasoline, apply a light oll and spin on tho cranlc-
shaft, They should spin freely, Thosc bearings may
last for many yecars depending on how clean the ongine
_is kept.

Third, whoen the ongine is torn down, it is important
to clean all bearing surfaces and install nouw gaskets.,
It is vory poor practicc to do an overhaul job on any
ongine and leave an o0ld head, cxhaust or carburator
gasket on, It is foolish, as woll, to toar down an

16




onginc and not replace crankcasc scals., One way to
toll if a seal is worn before tearing and onginc down
is to put a 1little oil around the outsidc of it whilo
the ongine 1§ running, If +the oil is taken 1n, the
seal 1is worn, You may conclude that before that time
however, since worn seals will cause the engine to
race or affect idling,

Fourth, there is a proper timing procedure and it is
not a pguessing matter, One can hardly get into over-
hauling without mentioning the timing procedure which
is very simple, First of all, reasserble the engine,
keeping everything clean, and set the points at 20
thousandths on the high side of the can, Second, :5un
the piston top to top dead center and then back it off
1/8 from top dead center. Since we have a  movable
stator plate, move the plate to the position where the
points Jjust begin to breal, Sccure the screws hold-
ing the plate and the engine 1s timed properly. An
engine out of time is usuelly covidenced by a loss ot
power or a wealr spar:-,

Operation

The importance of a clean and properly gapped spark
plug cannot be overlooked, On 21l Jacobsen enging.
the gap should be aot at 35 thousandths., It is im-
portant tn have the right plug in an engine, and in
nost cases the factory rocommendation should be fol-
lowed, If consistent fouling takes place and oil mix-
Yope, carburstor sobtings, ofe, APs EandLrdlr fols
inowed, then® a plug other than the factory rccommends
nay be nooded, By inspecting the fouled plug, you
can deteorminc the plug 1in heat range accded, If tho
plug consistently burns black, then the noxt stup hot~
for plug may be needed, For example, plug burns whibe
then the next step colder plug is nceded, I'or example,
on the Pubting Groen engine, the recommended plug is
a i/Ts If consisten black fouling takes place, you

may want to use a /9 which is a hotter plug.

It is importent +that the carburctor be sclt properly.
It is oespceially impertant for users likec yourselves
who operate the machines 6,7, or 8 hours a day. At
presont we use a dual jet carburector which has a high
speed needle and idling mixture serew, The Iinitial
sottings arc a turn and a gquarter on the high speed
neodlc and threco-quarter turn out of the scat on the
idlec mixburc serew., To corrcectly adjust the carbu-~
retor, first start the engine eand let it warm up .
Sececond, pull the ¥hrottle all the way out to spcodup
the onpinc. Bogin slowly to turn the high spced neocd-
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le in until the onginc smooths out and the specd bo-
gins to drop away; then back it out onoc~quarter turn
from that position, Third, closc the throttlc so that
the cngino idles and begin te turn the idle mixture
screw in slowly, When the engine spoed begins to drop
back the sercw out of thc secat about onc-cighth turn
from that position, All engincs arc pro-sct at the
factory; howovoer, climatic or abmosphoric conditions
may vary thosc settings slightly,

In the operation of a nachine, if tho ongince stops
there is a pgood.mothod to follow to find tho causc, A
step by step procedurc climinates the loss ol Time and
soriotimes a loss of pationece, The first, and mnost
obvious stop, is to takc off the gas cap and scoc if
thore 1s sufficiont fucl in tho tanlt, Noxt, bo surc
the pot cock is opon on the tanlt for that will rcason-~
ably assure you that thore 1is gas in the carburctor,
It follows thon without disassembly to check the
spark., To do +this, pull tho spark plug wirc off the
plug and cranle tho cnginc over, holding tho wirc about
3/16 inch away from the plug. The spark rmst bo bluc
and constent, If the spark 1is not blue, thce magncto
nay be weall or tho peoints dirty or pitted and in nced
of replacement, If tho sparlkr 1is not constant but is
intermittont, chanccs arc the trouble 1lies in a weak
condenser. Reasoning tells us that if the condenser
acts as a storage place and regulatcr and the spark is
irregular, then something is wrong with the condenser,
If the answer isn'!'t evident yet, remove the spark plug
and inspect it. It 1s now a matter of inspection and
reasoning, If the plug appears wet, it means the en-
gine 1s flooded, but if the plug appears dry, the en-
gine isnt't getting fuel., Since the carburetor sup-
plies the fuel check that 1is the next step, Remove
the three screws on the top of the float bowl cap and
look inside., If there is no gas in the float bowl,
he trouble lies between the float bowl cap and the
tank, If there is gas in tho bowl, checlz for dirt in
any of the passafes or dirt behind the rced valve on
the carburctor body,

Summary =-- Conclusion

If a man will take carc of machinery, keeping it
properly cleancd and ddjustdd, he can get long lile on
any picce of equipmont. Roemember the Iimportance of
kceping the air cleaner seorviced, the fins cleocan and
fuel mixturec clcan. Be surc to store the : machine
properly after the grass cutting scason c¢nds. Vhoen
overhauling be suré to follow the instructions given
by the manufacturer,
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In operation keep in mind that it may bec ncécessary to
usc your presont equipment for some +time, I5 15 co~
timated that less than 70/ of the machinery demanded
will bo productd this yocar. On this basis wo are not
trying to urge you to by new equipment but to wéintain
the machines you have in usc,

Servico-wisc we can deliver the parts nccessary to
help you, Our factory training schools arc oquipping
men in your arca with the knowledge nocessary to do
good work, If we are comirg into a situation whor#
hcere wlll be shortages, ddipond on these :en and our
authorized sorvice stotiong, Your help is solicited
in caring for and operating your cquipment so that you
get good "seorvice from our quality merchandise for a
long time, Thank you.,

-0 o

CARE, OPERATION AND OVERHAULING SPRAYERS

R, W, Cambell
Denartment of Horticulture
Kansas State College

Aftor following these experts on motors, it will be
quite a bit out of place for me to say anything about
spray motors. OConsecquently my rcmarks will be con-
finecd to the sprayocr propor.

During the past several ycars in human medicine prob-
ably the groatest strides have been made in prevent-
ative medicine, Iost of you can remember what happen-
ed 1In the first Vorld WVar when we lost morc pcople
from contagious discascs than we did from cnemy action.
We know that condition was very much corrected during
the past war and it 1s being improved all the time,
You know also that many of the insccticides and fung-
icides that are usod by 'all of you hore are usced cs~
sentially as protoctants, They arc applied to the
viants or the plant parts prior to the arrival of the
dlscaso or inscct organism, It might scom then do-
sircable to approach carc of spray oquipment from a
preventive maintonance anglo.,

The Army had a system by which they attempted to take
carc of the vehicles divided into about thrcec echelons,
The first cchelon maintenance consisted of work that
was donc by the driver on his wchicle to maintain its
workable conditions., This miintcaonce was very sifnple
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but nonc-tho-less of a vory important naturc., It con~
sisted of proper lubrication, kccping thoe ratiator
clcan and full, kocping air in thé tires, kooping the
ignition system and lights working.

The sccond cchelon maintonanco was a 1little bit more
complox. It consistod of tho tpe of ropairs that
could bo donc 1in thé ficld or at a contral position
with fiocld ocquipment. The drivor might or might :nect
do it. In some cascs thorec were mechanics that would
do this type of work. The third echeclon maintenance
was donc in rcar arcas by cxperts where morc cquipment
was available nnd tho motors and machincs werc torn
down and workcd on with proper cquipment, I am going
to confinc our discussion today to what you might call
the first and sccond cchelon maintenance,

There was o time not so far distant, when onc man
might be oxpccted to know cverything there was to know
about the different types of sprayers simply becauso
thorfiywecrontt many fypos.. Thore are only 3 or L that
varied much onc from the other. That is no longer
truec, I should qualify that statoment somewhat.The
principlcs arc still protty much the same but there
arc many difforent models and makes,

We might say that sprayors -- and we usc that torm ad-
visably hore to includc any type of cquiprient to apply
chemicals~~ might be broken down into 3 large groups.
First, therc 1is what we call tho conventional hiydrau-
lic type spraycr, which consists of a spraycr in which
the chemical 1is corried in the water and then the
dilute mixture 18 sprayed upon the plant or whatoever
you arc applying it to. These :might furthcr be sub-
divided into what ™ we might think of as low and high
prossure sprayors, I don!t know where o line of
domarcation betweon thesc.types is. I think in gen-
cral those spraycers which generate somowhorc around
100 pounds or morc of pressurc per squarc inch are
reforrcd to as high pressurc spraycrs and thosc below
that figurc as low pressurcs, Again I don!'t try to
defond that particular figurc but that will give you
an ideca of whorc the breaking linc might bo,

The sccond group of sprayers would bo what we might
refor to as the concentratc type, Rather than having
the spray material susponded in dilute quantitics, thoy
wouldbe prcscent in concontrated quantitics, They arc
applied in this mannor to the plants, This type is
cnjoying a lot of now Tfound popularity and many arc
being wuscd at tho present, As new cngincoring prac-
tices arc put into offcet I expoct more of them to be
usod, The principal scems to be sound,
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In the third oquipmont group would be found the dust-
ors., A duster is a machinc that applics chomicals in
the form of dust. A liquid duster is a modified dust-
cr, It i1s a machine that applics dust to which a wot-
ting agont has boen added to aid in sticking to the
. follage,

Now 1lot's pay some attonbtion to the topic that has
been assigned to me +to diséuss, thce opeoration and
overhauling of spray cquipment, Wec might discuss first
the carc of the sprayer during tho spraying scason.
Ve got back to the first ccholon maintonance or tho
carc ‘the oporator gives to the picce of oquipment,
This important maintcnance can be practiced by all of
you regardlecss of your aptitude for handling machinory
and cquipment. Certainly, any type of motor, recquircs
frequont and thorough lubrication of all working parts.
You have some vory fast moving parts -~ tho chains and
belts -~ and thosc should all be lubricatod at various
intervals, They chould be lubricated according to
dircctions. Practirally all cormorcial companics
recalize that their staying in busincss depends on sat~
isfactory porformanccs of thoir products and so thoey
strive to give you a good quality product and to soo
that you get full valuc out of it they provide in-
structions on the carc and operation of their cquip-
ment, You will be doing the correct thing, to follow
those instructions and follow them to the letter un-
less you have had a lot of cxperionce with machinery,

At the cnd of cach days operation the tank, hosc, guns
and nozzles all should bo very thoroughly rinsed.
They should be washed out with cléar wator just as
soon as the spray operation ccascs., Spray matorial
should not be allowed to stend in the tanlk over night.
You get into a lot of trouble if you let it stand and
attempt to use it the next day. This may clog or gum
up the machinery, also you run the risk with certain
types of spray material of corrosion of the mnetal
parts, You arc also running tho risk that ccrtain
choemical changes will take place in the spray material
which would dotrimontal, to plants upon application.
Pay particular attontion to mixing up corins the latoe
part of day only that amount of material that you arc
surc of being able to wuse, If you can!t get it on,
the choapest thing for you to do is to-drain it out
and not attempt to save it for the next days usc,

Special care of tho hose will groatly incrcase tho
length of uscfulncss that you will obtain from it,
Hoses are of good quality rubber for the most part but
oven so they must have cortain care, We have already
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mentioned that thoy should be clecancd thoroughly.
llhen you arc spraying thoy should not be dragged along
unnccessarily, Of coursc, whon you arc oporating, you
have to drag them but be carcful cven thon. Don't
drag thom around sharp objocts of any kind because a
hose under prossurc is very casily cut and it is ox~
tremely oasy for you %o ruin onc by being careless
with it, Whon it 1is not in usc, it should be ocithor
disconnccted and allowed to lay on tho ground or it
should 'be coiled In 1ldéosc, casy coils on spocial
hangers on the machinec, Above all avoid kinking and
bending it,

Another thing that will save the spray opcerator lots
of time 1is to have a good stock of repair parts for
th cngine, the puwups, guns, booms and the hoscs., In
tho cvent of a brecakdown you can got pretty good scr-
vice from tho sprayor companics but to reduce the time
lost, it is to your advantage to stock many of thesc
ofton nccdel itongs Bofore you usec your sprayor very
much, you will have a protty good idea of what thosc
itoms arc,

Anothor thing that you should have is o nuabor of dif-
feront sizes of nozzlos and disc openings. lany times
the f{ailurc of your machine to function right is duc
to the incorrcct sizoc of nozzlos, The corroct discs
to usc dopend somewhat on the machinc, the plants you
arc spraying and the spray matorial you arc applying.
So you should have a number of difforcent sizes avail-
ablo,

Another itom that you should consider is the periodi-
cally chock ing of your pressurc gauge, I you can't
check it, I would suggest Dbuying a ncw onc cvery two
or threce years. It will be monoy well spent, Pross-
ure gauges, if thoy aroc not working right, can get you
into alot of trouble, You think you arec operating at
500 or 600 pounds precssurc and you may be only opor-
ating ot 200 pounds precssurc, You may spend much timo
looking all over tho machince trying to find out what
is wrong with it, It will save you a lot of trouble
if you have a gouge that you kmow is accurate., About
the only way to know it is accurato 1is to have it
chocked ©noriodically or buy a ncw onc, They don't
cost nwch,

Now to the carc given to the machinc at the cnd of the
season, Let!'s call it soccond ochelon maintcnance,
Beforc you put your machine away for the wintor, it is
important t©o do a number of things, To be real surc
that you clcan it out, it is a good idea to run some
nore water through it to give it onc final flushing




out, Anothor cxtrcmely important thing to do is to
drain tho pump, ongine, the various wvalve scats, the
tanks., Doing this will save you a lot of grief., I
would take out overy drain plug you can find, "You
can find quitc a fow of thom on some machines., I
would take them out and™ paint them a bright red so
that you won'!t losc thom, It might bo a good idea to
smoar a little bit of rod paint on the place wherc you
took them from so that you can put thoem back casily.

On two difforont occasions I havo becon called out to
look at machines that woron!t working right and in
both casos plugs had been 1left out. You cant!t get
pressure if the drain plugs haven!t becn put back in.
It may scom a rather simple thing to you but it is a
very common causc of trouble with spraying machinos,
Somc cortain typos of spray pumps havo boll scats and
you will have to raisc these balls to drain otherwisc
thoy will housc water and it will be jig ¥ cnough watoer
to freczo, crack and causc you to install roplacocnont
parts. To prevent rusting of the pwip during the
winter, pump used lubrication cll through the machinc,
Some poople don!t like +to usc used lubrication oil
if you arc one of thosc usc cleoar o0il, I don!t carc
what you use but it is a good 1dca to pump somo oll
into it. It will cut .dcun .on thr rust formation, If
your machine is c¢lean in the first place, it won't
clog wup. If you havon!t clecaned it and add oll to it
you arc just making a bad moss worsc, But if 1t is
clean, the oil will do a lot to provent rust. If you
have a stecl tank and the insidc has been well paint-
cd, and well taken carc of and 21s nét rusted, you
don!t have to do much to it, liost of our tanks arontt
lika that., They should bec oilod or an application of
light groasc will do much to save you a lot of trouble
next spring whon you start spraying. ‘Just a 1littlo bit
of rust will causc you a lot of gricf.

Getting back to the hoses, Store thom in acool, dark
place. Rubbor tonds to deoteriorate in the light and

1so whon the tomporaturcs arc high, If you have a
cellar where it is »roasonably dark, put tho rubber
hose there, Again don't ltink it or roll it too tight-

lye If you have a barrol, roll it around that or coil
it lcoscely  on a shelf or on round hookd. Don't hang
it on naills,

e

Io usc our sprayoers for a groat number of things.
oy arce used to apply inscctieides, to put on fungi-

=

»ides, to whitcocwash our walls, to apply hCPblClLCS.
£ you are going to uso thom to put on herbicides, it
s a good idea to have two spray machincs if you can
afford thon.
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you can'!t have two machincs you should exereciso a lot
of caution 1in using a machine for any other purposc
that you have used to apply 2,L-D or any of the
othier herbicidos. What aro some of thosc procautions
you can oxecreciso? One 1s the ™ usc of water inmodi-
ately after 'use.  IFlush it out, ©Some boys have sug-
gestod wusing dotergonts. I have secn no scilontific
Jusvificaticn for doing this but is has becen suggested
for uso., Thero arc two methods of clecaning your ma-
chine and cquipment that supposocdly give good esults,
One is ftho usc of houschold armonium and the other is
tho usc of charcoal, If 7you usc ammoniwu, first of
all rinsc the sprayer out with clocan water and thon
use a 1l solution of houschold ammonium, You can pro=-
parc a simplo 1o solution by using two tcaspoonfulls
of ammonium por quart of water, Fill the spraycr and
leave it in the spray tank, btoom, hoscs for from 12 to
2l hours, Then ‘romove and rinsc your cquipmont veory
thoroughly cgain, Clcaning with activated charcoal is
a Taster method, It 13 a 1littlec moro oxpensivo and
frankly I cen!t +tell you whethor 1t is morc or less
officient than by using armonium, Again you rinsc the
sprayor thoroughly with clecan wator and thon rinse it
with a 19 solution of this activated charcoal fol-
lowed by a rinse with clean water, Howover, the best
method of preventing contamination is to wusc two
scparatc spraycrs, onc to apply thoe herbicide and the
other to put on the spray material,

I have comiled some suggestions for Thc care . ondcop-
cration of spray machines that you can take with you
and I hope they will be of some valuc to you, These
were taken for tho most part from suggestions from
commozeial firms and in some respocts will not apply
to all piccos of cquipment but in tho main they will
apply to most sprayocrs. The principles of opcration
arc cssontially tho same for all makos of spray ma-
ghincs,




SOIL PREPARATION FOR SEEDING TO TURF

M, D, ¥Wcldon
Department of Agronony
University of Ncbraska

This topie’ of proparing soil for turf is an iIntor-
csting onc. Some of the picturcs we have just lookoed
at have givon us some lcssons on that, It is a topilc
on which thore are a lot of opilnicns, I supposc We
can agrec pretty well on what we want and any discuss-~
ion and exchange of opinions is largely on how to get
what weo want,

I have 1listed some of the things that I supposc wo

want in ostablishing a good soil for turf., In the
first place, we want a soil that absorbs water roadily
and drains rapidly but we wark a soil that holds a lot
of available water., Ve want.a soil that is open and
well acrated for hecalthy root growth., Ve want a soil
that 1is firm and solid when wot so that it will take
trampling and not got muddy or slippery. But we are
quite 1likoly to want soll toat-is soft and resilient
when 1t gots dry and not hard and comont like., Ve
want soil that will stand up under trampling when wet
and not boecomec compact, and dengc, and Imporvious to
water, At the same time, we want soil that will stand
up under trampling when it is dry and not become loose
and incoherent, The ast picturc wo saw illustrated
the point that we want a soil that supplicd cnough
nitrogen, phosphorus, pobash and all the other cle-
ments that are necosszary for good, healthy, vigorous
growth of grass., At %thoe seme time, wo want a soll
that is not so rich and out of balancdec as to producec 2
lush, +tonder, casily injured grass, Whilc we arc at
it; wo might as well kecep on and ask all of tho impos-
siblc +things., Wo want a soil that 1is toxic to all
the weed and inscct posts and discascs that attack the
grass, and not toxic to any of the dosirablo grassos.
I am surc many of you can bthink of somc other things
wo want when we look for a soil on which to grow grass.

Now the oagucstion is how to got what wo want, I think
the answer 1is that we probably won'!t get it. Thero
arc - certain things to kcop in mind in proparation to
soll for growing grass., I am going to talk first a-
bout building soil mixturcs for synthetiec soils for
golf groons and similar small arcas whoro oxpensc is
not a scrious iton,

Ve ean protty well mix what we think we want; whether
we have what we want after it is mixed is another




question, ©Soil texturc and structurc arc highly impor-
tant for the production of grass. a proper balance
of sand, clay, and organic matter is important in or-
der to attain tho kind of soil structurc and condition
t@at we want, I supposc tho addition of scrconocd
cindcrs to tho mixburc may have somo valuc, I don't
kmow why I should be standing hore talking to you
greenkecopors on making up & synthetic soil for groons
beecause you have had a lot of exporicnee on it and I
have not. Poerhaps I can discuss some of the princi-~
plcs involved, The texbture, structurc, and organic
mattor content of tho soil have an important bearing
on thc amount and naturc of the porc spacce in the soil
and that is important, The pore spacc has to do with
the air and wator rclationships and the growth of
grass roots,

In genoral, theroe arc two kinds of poro spacc in the
soil., There is capillary porc spacc which consists of
vory finc porcs, many of thom too small to bc scon
with tho nakod cye and that is the pore space that
holds wabtcr availablo for the grass roots., You can't
got wator out of tho capillary porc spacc by any othoer
means thon ovaporation or by contact with plant roots,
The non-capillary porc spacc consists of larger porcs.
Thesc larger porcs do not rctain water but on tho con-
trary thoy pormit rapid water intake and rapid drain-
ago of surplus wator from the soil and the penctration
of air and grass roots,

A donsc, compact, impecrvious claypan subsoll has a lot
of porc spacc, in it, usually about 35 to 5%, It is
all capillary pore spacc. Most of it 1s so s all you
can't oven sco tho pores, Whon such a soil bocomes
wet, necarly all tho porce spaccos fill with wator, and
the water docs not drain out, The capillary porcs arce
so small that the surfacc tension of the water holds
it in the small poros with troemendous forcc, Thore is
no room for air in such a soil; theroefore, very lit-
tlo ponetration of roots of tho kinds of grass that we
consider desirablc in most ploccs; beocausc grass roots
mist have air., Most of the dosirable soil bacioria
ond organisms that convert unavailable forms of nitro-
gon and othor olcments to the available foeorms must
have air also and they cannot do their work in the ab-
scnce of air in a tight, compact, watcr-logged sod.

Soil that is mostly sand usually has no morc porce
spacc than a clay soil, In fact, it has a less amount
of porc spacc but tho porcs are larger, They arc non-
capillery. They pormit rapld movement of water through
the soil but thoy do not hold much water, They permit
air and grass roots to ponotiate froely but They tond
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to bc droughty. Sandy solls that do not have cnough
clay or organic mattor tend to be infortile, It 1s
the clay aond organic matter that hnld most of tho

phosphorus, potash, limec, nitrogon, and various other

minoral oloments that tho grass noeds, Sandy soils

?Ott?§Ving much clay and organic matter toend to be in-
or Co

We need a soil that is pretty woll balanced as to
sand, clay and organic matter if we are to have the
nccessary physical, chemical and biological propertics
for good growth of grass, The qucstion now is how
mach sand, clay and organic mattor, I think it is
protty difficult to sct any arbitrary figurc on this,
It 1is a 1little difficult to judge just how much clay
and how much organic matter arc prescnt in some of our
dosirable soils, It is probably better to try for tho
dosircd qualitics of the soil mixture, the proper
blend of cohesion, friability, porosity, granulation,
loamincss, firmmecss, and so on. Tho soil sciontist
would say that no morc than 30w clay at the most
should be present in a suitable soil for turf, In
most cascs, onc-haolf or onc-third of this amount would
be better,

Organic matter content is vericble, It depends on a
lot of things, It depends on soil texbure, climatc
and so forth, Mony good soils contain only 2 or 35
organic matter, The quality of thc organic matter
varios tremcndously., Somce of tho organic mattor we
put into the soil deceays and disappcars very rapidly;
some is more persistont. There is a differcncc be-
tweon monurce and hwmus, Thore is a difference between
humus and peat moss., Only expericnce will tell us the
valuec of organic mattcr and of any particular kind of
organic matter wuscd for making up soil. Sincc the
amounts of clay and organic matter in tho soil should
be kept down pretty well, then obviously sand, in-
cluding finc gravel, sand and silt make up the bulk of
good tw’f soil,

Onc of the qualitics neccessary in o soll for use on
greens end other arcas whorc therc is continual tramp-
ling is a solidity of that soil even when it contains
a lot of water., I montioned screcned cindors a minute
2gos They should have some value in sueh o soll bo-
cause tho rough particles tond to lock together and
form a solid framci;orx on which we can walik whether it
is wot or dry., It will hold up and rctain within the
largo porc spaccs, many aggrogabtes of clay and organic
natter to hold the nocegsary available wator and min-
cral substances for thc grass roots,
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In making a synthotic top soil it is not sufficiont to
sprecad tho difforcnt componcents on the arca and pack
hoem down, beocause a layered effeet is veory undesir-
able, A laycr of clay w111 not permit water to pene-
trate, a layer of coarsc sand will not rectain water
and thoreforc, will not encouragc root growth in or
bclow that layer. The neccessary componcnts must be
thoroughly mnixed and if possible serccencd bofore
sproading on the arca,

Let!'s go on to discussing seccd bed preparation in morce
cxtensive arcas whore we must take tho kind of soil we
have and do tho best we can with it, IFortunately
Kiing Andcrson has pointed out somc of the requirc-
ments for a good scod bod., ©Secd bod preparation for
fine turf grasscs is rathor similar to sccd bed prep-
aration for tho hay and pasturc grasscs,

It involvcs somo ltind of working of the soil to looscn
it up, acratec it, make it mellow and loamy and also to
incorporate menurc or compost and lime and feortiliizor
if thoy arc nocossary. Another important step in pre-
paration of the scod bod for sceding arocas is a fallow
period of 6 or 8 wocks in which all vegoctation is kopt
down and the wood socds arc ”nCOdrmbbd to goerminato and
the secdlings killed by tillage. This fallow period
also allows the sebtling and packing of the soil to
form a hard, firm sced bed, The fallow period rust be
during the growing scason when the weather ig such
that the geormination of weed scdd will be cencouraged.
IF'or the cool scason grasscs, fall sceding 1s ospeci-
ally desirable and the ground. should be worked for a
period of 6 or 8 wecks in order to get rid of thoe weed
compotition and give the cool season grasgs a chance to
Uct startod in a weod~frece sced bed. In the casc of
cding grasses in the spring, it 1s dosirf~lo to have

thc ;allow period the provious sumier and fall to get
rid of tho wced socods and oliminato as »meh as possi-
ble tho woed compctition that spring soccded grass al-
weys has to contond with, That, in mny opinion, is
very important in thie proparation of a sced bed for
grasscs,

Of courso, any nccessary grading should be done boforc
the first +tillage operation, Grading should eccon-
plish scveral PUrposos., It should accomplish wood
surfacc drainage if such drainage docs not alrcaady

ist, Another important point, nr~d¢“J should ncver
any croded or oxecavated spots with good.top soil of
suitable texturc, structurc, ond organic matter con-
tont, if possiblo, so that we will have a rich soil
over the oentirc arca. Dr. Andorson dlocussod tho re=-
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scecding anc cstablishiment of grass on eroded aroa,
»f the iiapcrtant points on c¢stablishiing grass on er

Oni«
od-
¢d arcas is to have fertiic soil to give the gra &
cuick start in a difficult spot.

Wwith rogard to soil fertility, thoroe arc 2 number of
things to be considercd. For one thing, soil reaction
is important, Grass, like most other orons, gencrally
grows bout at a pll of 6 to 6.5. In most of the 1lit:-
raturc you can fini rocomiendations arc that the soil
bc kept acid for the grass at a pH of 5.5 It should

bo romembored that a nlI valuc bﬂlow 5.5 will dcercasc
thoe uvallqbllitv of Dltrofcu and phosphorus Certain
toxic substance in the soil bocorc moro °o¢ublo at
low »nl: valuns. Thosc conditions are rather unfavor-

able for the growth of grass as well as othor orops.
On the other hand, an excess of limc in the soil is

not to be desired, At pH valucs above 7, iron and
phosphorus compounds bocomc insoluble and, thercforoe,
arc not available to grasscs and other plants; chloro-
gis duc to dbfioioncJ of iron may devolop as a rosult
of oXcecssive limec in tho soil, IL the limec is natur-

ally there, we must take steps to countoract thesc o-
ffects,

I ght make speeial :iwontion here of sandy soils, The
uandy soil at a pi or 6 may be considercd to bo rorc
ageid in sowic respocts than silt loam at a pH of 5.5,
Since it has less clay and leoss organic mnattor, it
contains snaller a.lounts of availableo calciun, magnose-
ium, potassiun ﬂnd othor bascs than the lLicavier soils

1t o lowor pll. So in sandy solls it may bo desirable

to 10d just vhe roaction to a pH of 6.5 or above rathor
than below tihat noint,

As to fortilizors, I montioned manurc a fow minutcs

Noor riontioncd the usc of manurc and showced

shouing the result of top dressing and

hed sod with manuvre containing weed sced,

manure may be valuable in preparing tho

vided the fallow poriod is usad to izill
e

fertilizers 1ittle or no injury if usecd in
rioderate oxcoss, They have more lasting offcects than
the inorgenic or chemical fertilizors, OL COUrSC, o=
nurc and compost ray carry wecd sccds and give off ob-
jocti)nablo odors, Thesc objections arc usually not
derious whon yvio arc proparing the land vror L(dl‘“

off tho weced scod, Thorc is no bettor fertilizor for

srass than manure in n”bpﬂring the gocd bod., After

the turf 1is ostablished, it is an cntircly difforcnt

gtory beecege of the weed sced problern, Monurc, con-

208t, and organic fertilizers gonurally aro offoctivc
o o




The inorganic or chemical fortilizers are clcan, frec
from weceds but we take it for granted that the follow
who wuses thom must Iknow what ho 1s doing. He nust
Imow what kind of fertilizer is nceded and the rates
at wvhich it i1s c¢ffoctive and the excossive rates at
which injury may rcsult, His cquipiient for sprocading
chomical fertilizer has to be fool-proof, A sproeader
that dumps some armonium sulfate here and therc will
moke a fool out of the smartest man,

As to the soil fortility requliromonts of grass, grass-
¢3 scen to requirc a maximwa of available nitrogen and
a mninimum of phosphorus and potash in coémparison with
nany fiold cropsg, vegetables and flowers, A plentiful
supply of available nitrogon stimulatecs vegetative
growth and that is the thing we want in the turf grass
03, Liberal usc of phosphorus and potash fertilizers
tond to cncourage the growth of clover, That may bo-
coric quite a sorious problem, In soils that aro mod-
crately well supplied with available phosphorus and
potassium, including many soils in tho middle west,
the usc of fortilizers containing considerable amounts
of phosphorus ond potash may tend to cncourage tho
clover, It scems like lost motion and oxpensc to put
on phosphorus and potash fertilizer to promote the
clover and then use the methods which we have secn in
the pilcturcs to climinatc the clover, That refers to
the Cfortilization of the turf once it is ostablished,
In preparing tho sced bed I think in many cases 1t is
dosirable to use a feortilizer containing some phospho=-
rus as well as nitrogen because the phosphorus ferti-
lizer stimulates the carly growth of the seedling.
Me wusce of fertilizers containing phosphorus as well
as nitrogen is desirable as a safe-guard’ in gotting
rapid ecstablishiient of the turf grasscs., It takes

both nitrogen and phosphorus to promotc the growth of
an oxtensive root systen in the grass.

By way of summary, the objoctives in preparing  the
soil for the cstablishmont of turf are the scelecction
of « soil of medium texturc and the preparation of 1Iv
should be in such a way that it will be Lirm but por-
ous, loeomy but well packed, moist bubt well draincd and
acrated, frec of wood sceds, froc of oxcessive trash,
fertilo, well supplied with organic matiter but not ox-
ccssively rich., TFrom’ thoer on the subjeet has been

protty woll discussed, I would like to omphasizc onco
more what Dr, Andorson emphasized so well and that is
the wvaluc of mulch in protecting scedlings on a well
preparcd socod bed.,
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ESTABLISHING TURF TO COWYROL EZROSIOIT ON SLOPES

Xling L, Anderson
Department of Agronomy
A&HSQS State Colloge

thorover native cover is distrubed soil orosion is
smade possible, and on sloping land it becomes a seri-
ous threat unless control measures are undertaken. In
certain situations these control necasurcs may be as
simple as the abandonmient of cultivated land to allow
natural revegetation., Serious soil degencration re

sulting from long coxposurc to erosion 104155 may make
this a slow procedure, but it is as sure a method as
the original development of the native cover that was
first broken, Studies have shown that complete natu-

ral revegota LW on may take from a few years under ideal
COxdlu'Oﬁu to 50 ym-do or more wherc soil degenoration
has been severce and vhere the natural sources of seeod
arc limited. Obviously, then, natural revegetation by
the 1nere abandonient of land is not a proper solution
where other mothods can be used and where their appli-
cation is practical,

It is proposed in this discussion te cxamine the basil
for establi 1shing grass for erosion control on slopes.
Rather than discuss specific details, this paper will
deal with tho pl*Aololﬂ° involved, and these can bo
applicd as nooded and varied as local conditions dif-
BCH,

In the search for erosion control matkrial we natural-
ly turn first to grass cover because grasses (in this
central grasslaond climate where they malte up the natu-
ral cover) are naturo's most effcctive crosion con-
trol medium, Once established, a cover of adapted
grasses will contribute more to the prevention of soil
loss than any mechanical treatment, save actual sur-
facing of tho croding area with concrote or other pav-
ing materisl, Such drastic trcatment will stop cros-
ien, but mﬂy creato water disposal problems below tho
original ouble aroca., Torracos, watecr diversions,
and othoer structurcs may aid greatly in the cstablish~
rient of wvegetative cover, but in the end 1t is the
cover itsclf that actually accomplishced the control.
Once the cover has become fully cstablished, tho me-
chanical structurcs are scldom neoeded and, under cor-
tain circumstanccs mnay indccd, be morc of & hindrance
than a 1010. They often interferc with nowing and ot~
hor maintonance oporations or with the uso, cspocial-
1y of recroational arocas Thereforc, the neced for moa-
chanieal structures sh uld be given carcful considera-
tion boforc thoy arc applicd, Grass cover may, in
1tsolf, give suff Piciont protoction.
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’ucandly, We turn to grass cover becauso of its util-

ivarien nature, It can bo used in a wido varicty of
situations, Grass plontod for pomec speecific purpose
mey, in faect, give pcerfect orosion control a2s an ox-

tra benelfit, incidentel to its usc au a uurf, provid-
od, of coursg, that 1t 1s properl ainvained. In
cuchh an event tho emphasis is on tho Ultlx&to usé and
he managenient practices aro adjustod accorglngly.

And third, we plant grass cover for its beauty and
reclative casc of maintenarnce, Thoso aro inmortant
Tactors in nicst turf arcas, cvon in such si ituations as
pastures and farm waterways or terracce outlots,

For puvposcs of this discussion we shall consider ar-
cas where crosion control is the principal ObJObthO
and whero actual utilization and appearanco of the ar-
ca arc nmorce or loss sccondary considerations.

lihere pormancnt cover is plannod for crosion control,
the native grasscs arc given first consideration bo-
cousc thoy reproscnt tho natural cover and arce better
adaptod than any othor type of wogotation to the lo-
cal climate, and espocially to its variation, ho
native pgrasses arc able to compoto successfully against
any othor vogetation in this climace b2it bocauso
thoy are adjusted to the enviromment. ILncroachment by
othor forms of plent 1ifé is not possible cxcept Wwhero
disturbanco has ocnu”rod Thercfore, whero locally a-
dapted native gras” mixtures are ostablisﬁEﬁ Moingo-
nence is °1nplc- and lcss expensive than under othor
types of plant cover. It is important to stross that
locally adapted native strains arc nceded because
those brou ht."from.alar may bo ov cn 1lecss well adaptoed
than certain oxotic species, Exporiments have repeat
cdly demonstratod that native grasses froul sourccs vo
the north give small, wealk, discasc~susceptible plants
and that those from too far south lack wintorhardi-
noss,

Flanting of tho so-callod tamc, or inftroducoed, grass-
es mey also be of great valuc in the control of cros-
icn, Usually thesc specics areo less woll adapted to
tlic local onvironmont than aroe the nativu spocies
which heve ovolved hore thru countlcess geneorations of
natural selcction. Only the fit among thom could sur-
vive this tost of time, and the cxotic speeies can ot
bo .cEpocted to compote successfully with them for
light, moisturc, and plant nuitrionts. Ilore carc is
thus ncoded for nmainteraonce of introduced ones ospec
1qlly for the protoection agalnst encroachment by othor
speccics sucl: as weeds or sometinmes oven the natlve

sragsos,
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Occasionally there may be introduced to some grassland
regior. a grass speccics that came from some similar en-
vironment elsewhere oand which is, theroefore, quite
well adapted to its now environment., Such a species
can be expceted to corivete successfully, It may even
"malkke itself at home" in the native complex., In the
castern and more humid part of the great central
grascland, the introduced grass which most nearly
mects those conditions in entucky bluograss, and far-
ther south bermudagrass behaves in this same manner,
but neither can maintain itself in a purc stand again-
st the encroachmont of native grasses without special
carc, OSuch care moy, of course, simply be the troat-
monts omployed in kooping it prescntable as a turf,

<

that is, mowing and fertilizing.

An examination of the growth habits of grasses will
roveal the rcasons for their groat valuc in erosion
control and nay help understand how to use and main-
tain them in this rolec.

Any erosion control cover must perform two distinct,
yet, intimately related functions in accomplishing its
purpose., It must obviously prevent or reduce runoff
end 1its attendant transportation of soil matorials
from the area to be protected, but first it must pre-
vent the detachmont of these particles by the beating
and tearing action of rain drops striking bare soil, A
densc sward of peronnial grasses is more effective in
this *type of protecction than any other Lform of vege-
tation adapted to this arca. Illot only docs grass pro-
vide protection apgainst the physical force of rain-
drops and moving Yflowing)'surfacc water, but it im-
proves the ability of soils to absorb wator quielkly,
thercby reducing runoff snd saving both soil and water.
Under grass tho solil bocomos filled with tin, passages
left thore by decomposing grass roots, and the incre-
ascd humus contont improves 1ts physical condition,
actuslly incrocasing its resistance to crosion, This
condition is imprcssively demonstratoed by tho high de-
groe of rcsistancoe to orosion that is found in nowly
brolen native grassiands. It porsists until substant-
ial loss of organic matbtor has occurrcd.

Scriously croding arcas may recquire irmoediate cover,
malzing neccssary ocither complete or partial sodding,
or it may be possible with scmoe specics to obtain

quick cover with sprigs or sod plugs, DBormudagrass
and buffalosrass arc coxamplcs of grasses that can ac-
complish this, These mcthods rcquire so rmuch labor
and arc, theroforec, so cocxpensive that ©thoeir wusc 1is
more or less limited to special problem arcas or to
sites on which cost 1s not the prinecipal consideration,
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The most widely uscd method of cstablishing grass for
erosion control is dircet scoding, and the time and
ricthod will depcnd upon whoether or not supplerniental

watering is rO“"1L7p.

In this ro egion, sooding is more or loss limited to two

rclatively shart seasons, detorrmined larpgely by the

growth nuau renients of the grasscs involved, Cool~
scason growers rospond best to carly fall sécding butb
ray, if nocossary, be Sown in carly spring, Spring

sceding 1is made ha zacuouv by tho incrcascd difficulty
in controlling woeds and by the fact that spring socd-
ing malto necessary for those cool-scoson grabsa" to

go through their first sumacr as uuod‘;nﬂ rather than
as fully csteblished plants and therefore lcss tole-
rant to hecat and drought than the same spocics sown in
tho fall,

r~hardiness in
in the spring
ly warm, They
"oneo and ,
spcecics of

The woarm-scason grasscs, lacking wint
helr soedling stagos, can only bo so
and then only after tho soll becomcs fair
would not be likely %Ho survive fall em

._,'__,

(@]}
<

fortunately, nowly harvestod scod of most

this: group is P“lﬂtholT dormant the Tirst fall altoer
haIVLuu. Cortain oncs 1like switchgrass and send love-
.?ﬂss remain sornowhat dormant until tiic sccond spring,
Thero 1is, thon, not much point in planting grassos of

this group at any othor time of yecar than fairly lato
spring or vory carly sunmrier.

t spring sown, native grasses must

While it is truc tha
pring woeds, t1b3 arc better adapted

b
cmerge with any s ng
than arc the 1ntrod wced onecs to withstand competition.
They can, in fact, invado stands of tame pgrasics or of
weods., However, the late planting to which they aro
adapted often makos 1t possible to t1ll in the spring
alter numorous weeds have gorninated and therceby to
roduce the pressurc of conmpetition.

Onc of thec prinecipal considerations in successful cs-
tablishmont 1is the scodbed, and its recduirements may
bo bricfly rovicwed as follous:

1, It mmust be firm but at the samo time, mellow
and uoll worled.,

a)To pormit accurato control of planting
dopth,

(b)To place all secd at thoe proper depth
for prompt geormination anc onergoncc.

(¢ )To insure close contact betucen sccd
and moist soil,
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2, It must be fertilo,

(a)To inducc vigorous scodling growth and
rapid ostablishmont, Usc of fertili-
zers will be governed by ncods and
theso may bo estimated by soil tests,
Slopes detorioratod by crosion are al-
nmost surc to nced fortilizors,

3. It mmst be proteceted from ecrosion during the
period of scedling c¢stablishment, by onc or
morec of the following ricans:

(a)Torraccs or contour furrows, or por-
haps contour tillage.

(b)3urface rulech of straw, hay, netting
or other material,

(c )Proparcd stubble cover, thc tops of
somec crop sown for its ability to pro-
duce fibrous material that will carry
over $hrough grass seoding and cstab-
lishment without unduc loss by decor-
position,

To obtain such a scodbod requires considorable time
and carcful planning as it may bc ncecssary to grow 2
preparatory crop, or at lecast, if a crop is to be
grown ahcad of grass sccding, it must be one that caon
bo maturcd or porhaps oven harvested in time to allow
for scodbed preparation.

The soil fortility problem may neod to be considercd
during  Thesc planning stages. Soil tests.can be made
and fortilizor applicd according to tho necds, perhaps
oven for thoe preparatory crop., Cortainly, il & rmulch
crop is being produces for grass socding, 1t should
give a sufficicnt yield of tops to provide the nc?dcd
cover and that may roquirc fortilizing, Ior plantings
on fairly large acreagcs, it may bc practical to pro-~
parc tho soil by growing some soil improving crop 11¥C
sweceteclover or other legume, All practices of this
nature should be designed %o aid in rapid emorgence
and establishment of the sod crop being planned for
the control of erosion.,

It must be cmphasized again that in dealing with
slopcs, special preoecdurcs such as sodding or sprigg~
ing may bo requiroed. Thesc are fairly well understood
and nood not be discussced here, Theose special meth-

ods nay however be too costly to be widely applicd on
large arcas. Diroct secoding is the only other alter-
native and ibs succoss doponds, in addition to the
factors just discusscd, on controlling orosion, The
most ino-pensive mothod of accomplishing this i1s with
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& preparcd stubblc mulch.,

Stubble ruleches arec preoparcd by sceding ‘some annual
crop that will "kill out" sufficiontly far ahoad of
grass sceding time to allow soil moisturc to accwm~-
late, Summor growing annuals 1like sudangrass or any
of tho other sorghums drilled in solid stands will
provide such cover for the spring plantings., The sorg-
hum is drilled fairly late in tho summer, usually af-
ter July 1, and allowed %o grow undisturbed unlecss it
threcatens to produce sced, In such an cvent it 1s
mowed before sceds can form becausc voluntoer sorghums
arc not dosirable in the now grass planting the noxt
yoar, Tho cut material usually is allowed to romain
whore it falls and the grass is drilled dircctly into
this the following spring without furthor scedbced prec-

Earation.

Stubble mulchos for fall sown crops arc nmore difficult
to provide as any crop grown in the swmoer will con-~
tinuc 1its growth into tho fall, thus cxhausting the
soil moisturc and making planting of the sod crop in-
possible unlcas tho mulch crop is tilled to destroy it.
This, of coursec, tends to dofcat its purposc, FPor-
haps somconc will onc day deviso a chomical spray for
killing such stubble mulch crops at the propor dato
before secding time, Tho production of stubble mulches
for fall sown grasscs nceods much study,

Tho preparcd stubblo muleh provides cover for protoct-
ion against corosion, "It shades the soil and provonts
excessive cvaporation, It dolays weed growth, but
provides idecal conditions for geormination of the
grasscs, The grass scodbed Dpreparcd in this manner
fulfills the roquiromonts ofa good sccdbod. It is
firm, protoctcd from crosion, and roady for planting
as carly in the spring as grasscs can be sown,

Grass sood may be broadeast into such o mulch, but
accurato socding rates and placomont of sced are still
important, and that makos drilling superior to broad-
casting. To got adrill through this stubble mulch is
not an oasy taslk, but spceial drills arc now available,
These have double coulter openors and the disks are
ocquipped with depth flanges to provent deep drilling.
Tho double coultors cubt through the fallen stems and
other debris left by the stubble nmmlch but only to the
depth allowed by the flanges attached to them, Pross
whoels follow to firm the soil, thus completing tho

operation,

Those special drills are cquipped with forced-foed
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>lantor boxes adaptcd from cotton planters instead of
with ordinary drill boxes, Thoso will plant light,
chaffy, or “luffy sceds, In addition, other boxes
handle small scods liko these of sand lovograss or the

legumes so that mixturcs can be sown.

Drills such as this arec costly, but wvarious organi~
zations ftén purchaso such machinery for use on a
enta s often 1s done in Soil Conscrvation

It has boen tho purposc of this discussion to focus
attention principally on thoe problcms of ostablishing
sods on tho slopeos for crosion control rather than to
give speeific dirocctions for sceding and other proced-
ures, These will vary with local sito oonulfjono.
Application will have to be governed to so extent by
these local nceds,
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RENOVATION OF EXISTING TURF

O, J. HNoor
Idlwaukece Scwerage Commission

I am happy to be horoe this morning, Iy topic was as-
signed but also is onc of my choico., Turf renovation
igs a simple prob “ow farthor north, It is in the tran-~
sition belt which extends Ifrom Kansas City through
Cincinnati, LOuluVlllC to Washington and Philadolphia
where most trouble is cncountored., Of "nocessity 1
shall doal with tho rcnovation of 131rwa"ﬁ bocausc
golf courscs arc the oncs most intere csted in this kind
of worl,

The original work with 1orb;01M-o was done by Irod
Grau whon ho was with the Groon Section in the ocarly
3013, He worked with sodium arscnito, arsenic acid
and tho chlorates. They wore usced at that time not
only to control chick weed, clover and FPoa annua but
alﬂs $o kill the broad lcaf weeds =~ principully dan -~
delion, planbteain and buckogfn. YVhen 2,L~D came into
the pleturoc it looked as though tho aroc‘*cals wore
thru, As a mattor of L&C ., that has not been truc, If
anything, they arc being uscd more oxtonsively toddy
than they worce in the old days although mothods and
rates have changed because thoy arc no longer usod to
control tho broad lecafl weeds, With this bricf intro-




duction I shall rely on pictures to toll the story of
what I wish to present this morning.

Whon herbicides arc stresscd we rmust romombor that
they arc only anothor tool in any turf improvement
program, Before we had then we weore able to'do a good
job of turf development and improvement., Howevoer,
herbicides spocded tho program and made 1t possible to
accomplish thé¢ objoctive which took much longer before
wo had them, Tho first picturc 1is of a fairway and
greoen 1in the background at Milwaukece Country Club.
Horbicidos have never becn used to control weeds on
this golf coursc, In the ocarly 30!'s it was decided to
install a watoring system in order to improve the turf,
After onc or two ycars the falrways werec largely clo=-
ver, As a result, the chairman promoted the idea of
developing a turf nursery to sod all of the fairways.
I was consulted in !32 and told them that I was glad
to sce ono club with plenty of money. I had hoard of
rosodding grecens but 60 acres was anothor problem, In-
stoad of doing all 60 acres, it was suggested to do
one or two cach ycar, I asked what would be done in
3 or |l yoars whon the resodded fairway looked like it
did befdérec, As a result the idea of sodding was a-
bandoned, Turf Iimprovement was accomplished by the
correct usc of water accompanicd by fortilization., No
sced was used on these fairways %o producc thé fino
stand of dense turf which you sce in the picture,

The next picturc is from Minncapolis and was talzen .a
short timo ago., It is a watered fairway. You can sce
that the character of thce grass coverage is changing
as a result 'of waterway. Originally it was a blue~
grass fairway, now with watering and fertilization the
bluegrass 1s disappecaring and bent is automatically
taking its place, Before long this fairway will have
only bont grass similar to the onc at IMilwaukee just
shown,

The next picturc is of a fairway in IHilwaukoc, largo-
ly dandeclions although thecre is some grass also, When
a turf improvément program was started, it was decided
to use 2,lit-D. The results were so striking that of-
ficials folt 2,i-D alone was the answor, I want you to
usc the trecs in the background as a land mark,

The next picture shows dandelion control with ferti-
lizer only., So oven bofore 2,4-D, it was possible to
climinato broad leaf wecds with a program of good man-
agement,

The clump of %rees that you saw in the sc _..d last
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picturc are in tho background, Tho 2,L-~D broad lecar
weeds oliminatod but a heavy infestation of clover
?ollowod. Clover 1is a prizcd plant to tho farmer but
is & woed on the goll coursc, Failurec to uge forti-
lizer along with 2,4-D to stirmulatce tho growth of
grass solved onc problen but brought another bad ono.

The next picturc is a closc~up on a fairway in Pooria,
I1linois, This courso was ronovatod with sodium ar-
sonitec, Tho purposec was to kill clover, Tho kill was
oxcontionally good, Clover was prosent in wrathor lar-
ge clumps, Nothing was donc to obtain a stand of
grass in those arcas after killing - the clover, Tho
noxt ‘yecar overy clovor patch was a solid mat of crab-
grass, The program should have inc¢ludod rosceding af =
tor killing the clover.

Tho noxt picturc shows tho first large scale uso of
horbicides on this continent for sclective weod con-
trol, It was at Toronto Golf Club, Thoy had a falr-
way turf problom., Purdy and the chalrman weht to'
Washington, to soc Fred Grau's oxporimental work with
hoerbicides, As a rosult they decided o spray tho
fairways with sodium arsonitc not only bo kill clover
ond Poa anhua but %o rid the fairways of plantain,
dandeTlion and crab grass., This is tho homoe-made boor
which was mountod on their sprayer. Ilotice tho hinged
arms and the men sbanding above the boom to 1ift tho
arms around bunkers and othor high arcas. The noxt
picture is of a fairway after the sodium arscnito had
boon applied, At +that +time it was customery to use
from 8 to 12 pounds of sodium arsenito por 2eXroc. Purdy
sprayod 3 or It times at these Ligh rates to kill dandeo-
lion, plantain and so forth., A smell skipped strip
down the conbtor gives you some idea of the burn pro-
ducos by sodium arscnite. The next picturc is onc of
Purdy and his chairman oxanining a plant of buclihorn
to determine tho amount of injury.

The noxt picture shows the first renovation job in tho
Unitod Statcs. It was ot Oak Park, Illinois, This is
a watored fairway which has boecome largely Poa annua
and clover. It was sprayed with arsenic acid at a
rother heavy rate thon fortilizod "and soeded with a
mixture of Scaside and Astoria bent, You can sce the
quality of the rosulting turf, The work was done the
fall beforc,

The next picturos shows a nocar-by falrway on the same
course, to give you an idea of what happencd from the
vcos3sive usc of water and oxtrere close cutting. No-
tice the clover, Thosc of you who are intercsted in
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golf know that players would rather play the fairway
in the preceding picture than this one.

The next picture shows the difference in burn result-
ing from liquid and dry sodium arscnite. This is one
of the courses in Milwaukee, The rate for sodium ar-
sonite was 8 ounces per thousand squarc fcot which 1s
a rather hecavy rate, This 1s the spray mothod and
this is tho dry. Not only doocs the spray discolor the
grass morc than the dry method, but it is morec dras-
tic on the wceds also. You can sec the dandelion
hecads in this picturoc.

This 1is on a course in Chicago. The falrways werc
sprayed with arsenic acid using about 15 pounds of ar-
senic acid por acre. MNotice the discoloration. The
fairways worc trocatod with sodium arsenite but the dry
mcthod was usod. Approximately the same amount of 3o~
dium arscnitec was applicd to the fairways as was usced
on thoe roughs., Discoloration is 1less scverc, The
next pilcturcs shows the spreader used ILor making the
dry application., Noticec the dust which is principally
sodium arscnite.

Tho next picture is of a fairway at Brnywood in Mil-
waulkkee showing the character of coveorage before a turf
improvement program was started. The amount of grass
was sparsc bubt thoro was considerable blucgrass even
though it was thin., The prinecipal weeds were dande-
lions and buckhorn, The noxt picturc is one of the
same fairway taken two years later, The weceds are
gone and therc is a good coverage of turf, No sced
was used. Vhen Iko Rabbiti of the Havy visited Brny-
wood Wwe stood on ;15 fairway., Les Verhallen asked if
I recalled when ho and I were on that fairway before.

Vaturally I did not. He told me he had suggested us-
ing somc sced in addition to the sodium arsenitec and
fortilizer and I told him that scod was not nccessary.
If the cxisting grass was givon an opportunity, it
would provido coverage, Aftor that rcmark he thought
to hinself that I was in thé right busincss, namely
fortilizer rathor than sced, This transformation was
accomplished with ‘sodium arscnite and fertilizer, The
turf is all bluograss and is as good as this on the
entire coursc., IFairways aro cut at just undor an inch
in tho spring and fall and the mowers arc raisecd to 1k
inches during tho suwmer,

The next picture of a plot 1located at our plant in
Milwaukee, This was trecatod five times in 1939 and in
1940 with sodium arscnite., I think you can sce the
linc whorc the trecatmont stopped. Tho picture was ta-
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ten in 1949, ten yoars aftor the first treatment was
made, Right aftor the war tho ontire arca got a dose
of 2,4-D, Yect dandeolion roturncd cxcopt whére tho o-
riginal sodium arscnite troatments werc made, In this
strip only tho occasional dandclion plant appeared.The
contrast is quite striking,

The next picturc is from Ames, Iowa at the Ames Golf &
Country Club, This 1is Profossor Lantz who hcads the
turf program at Iowa State Coéllege. e sprayed the
arca on the left with 2,}-D. The rate was approxi-
mately 3/l. of a pound per acro, Notice the striking
rosults obtainod with one application of 2,4-D. In
the days whon wo used arsenic acid or sodium arscnite,
it was noccessary to trecat 3 or L. times. Anybody who
has & dandclion problom would ceortainly be ecrazy to
attempt their climination with arscenicals when one
shotc of 2,L.-D docs such an eoxceptionally good job.

The noxt plcturo is a falrway in Philadclphla, It is
a ronovation job at the Philadelphia Country Club,This
is Marshall Farnham, The arca on this side was troat-
cd with 2,L4~D immcciately alfter secding; the arca on
the left got no 2,4-D, Notico the good stand of grass
on the left as comparcd with the treated arca on the

right, If 2,~D is to be usecd in the rcnovation pro-

gram and seecding is necessary, the 2,l.~-D should not be
used within two to threo wecks beforc scoding. We
profeor to usc 2,i=-D in iy or June and then sced in
August or September depending on the location.

The noxt picturc was taken in Milwaukoc, Thero is a
clover problom on this arca, Plonty of grass but it

is not growing as it should beecause the lovel of soil
nitrogen is too low, Clover, being a logumc,does notb
depend entirecly on the soll to obtain its nitrogen and
will flourish when the soil lovel of nitrogen is low,

To obtain satisfactory control it is necessary to
raise the level of =o0il nitrogen high cnough to stimu-
late the growth of grass., Then it can competo with
tho clover,

This is a fairway at Chapultepec in Mexico City., This
club 1installed a watoring system and éxpected it to
solve the turf problem on their fairway. All the wa-
tor did was to stimulate the growth of burr clover be-
cause the level of soil nitrogen was too low for the
borrmuda., The only greon part of herrmuda plants were
the growing tips. The bermuda was re-~utilizing the
nitrogen, moving 1t from the older +to the younger
growing parts of the plant, Greass just as every other
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living thing can!'t livc on liquids only, It must have
some solid substances as well, Since Chapultopoc have
augmented their water with a sonsible fcoding program,
they have gonc a long way toward solving the turf pro-
bleom on the fairways.

This is a picturo taken on a golf coursc some years
ago in the Now York arca. Before the water system was
installed, thoy had good grass not only fescue but
some blucgrass, In order to provide nicc turf all
scason, a wator systom was promotod and installed. The
fairways worc watercd heavily and were cut at approx-
imately % an inch, If you wish to bc rid of bluograss
or fescuc, there is no better plan, You can sce the
outline of the sprinklers by the abscnce of bluegrass
in the circular arca. Out beyond the circle coverdd
by the sprinklor, thore is a good stand of blucgrass,
A month lator in tho spring the contrast wouldn'!t have
been as noticooble because of Poa annua on the bare
arcas., In the coolor weather of spring and fall turf
is good but in July and August as the Poa annua wook-
cns, clover and lknotwced become bad,  Tho pPlayers
start to complain.

The noxt picturec 1is at Pittsburgh on a watored course
Notice the footprinting which is ovidonce that the
grass 1is wilting. The Poa annua 1s on the way out,
liotico how the clover is prescnt and it is not going
to be long until it takes possession duc to 'lack of
competition boecausc of tho loss of Poa annuwa., In the
fall Poa annua is sure to roturn and Ghen corplaints

will Subsidc somcwhat,

The next picturc shows clover control with solium ar-
sonite, It is on onc of the coursos in Ilidlwaukce, Ve
made two applications, one in the background and twe
ice in the forcground at approximatoly L ounces por
1000 aquare fecet by tho dry method, Thosc treatmonts
were madce in latc !ay and ocarly June., It is some of
the first work we cver did and the rosults wore sone
of the best we cver got.e We have nevor since been a-
ble to esccomplish as good control of clover with two
applications, Ilaybe it was fortunate that we got as
goo? results becausc it cncouraged us to continue the
work.,

The next pilcturc is a fairway in Cineinnati, It was
taken in the spring. You can sce that there is a
little bit of bluograss. The brown areas arc orabgrass
from the yoar boforec, Very likely if wc could grow a
good crop of Poa annua in the spring and fall and then
follow with crabgrass, we would have coverage all sca-
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son, laybe a cool-warm scason combination, The rca-
son for thc heavy infestation on this golf course was
because the chairman was a dairy formor and he had
cvery confidence in dairy manurc. DBach spring the

Tairways were covered with it. Although the manure

furnished some Tcod it contaired a good many crabgrass
sccds to croate a crabgrass problom on all the fair-
ways,

The next pleturc is a ccmetory, at Philadelphia. It
is of a now section wunder development, You can sec
the old secction in the background, The brown arca is
crabgrass, “he browning resultod from the usec of so-
dium arsenitu.” The groon arcas arc tho bluograss, At
that time XNcavy rates of sodium arsgenitc worc used
because we were not only trying to control crabgrass
but also to reduce tho population of buckhorn and
dandelion, This arca was treated at the rato of ap-
proximatcly 15 pounds of sodium arscnite por acre
with tho dry mothod, Sodium arscnite whon uscd on
crabgrasa, sorves to give you a good kill, But in a
weok or two you becowme disappointed, oven though now
crabgross doos not develop from sced, The rcason 1is
this. HWow growth starts at tho nodos of scomingly
dead crabgrass. That is why i1t is necossary to nalkoe
morc than one troeatment to obtain decent control,

Hero is Frod Grau, Charlic Wilson and Al Radko, his
assistonts, The nicturc was taken scovoral wocks ago
when I was at Boltsville, It is a plot on which po-

tagsium cyanato was uscd to control c¢rabgrass. Tho

ratc of application in the plot which you scc was 16
pounds of actual potassium cyanatc por acro, Trecat-
ments were startoed somotime in late August. The pic-
turc was talten on the 26th, of Scptembor, The orig-
inal aroca trecated measured 10 x 50. The second time
thoy moved 10 fecet into the plot and 10 foct out be-
yond, This arca roceived onc application, this one
two and the othor three. Notico the only clump of
bluegrass in the plot which stood 3 troeatments of po=-
tassium cyenate. I doubt if potassium cyanate will be
usod oxtonsively on large arcas because 1V is so much
cheaper to.trcat with sodium arsenite or arsenic acid,

The next picturc is of a fairway in MNew York which got
sodiun arscnitc by the dry method. It was in conjunc-
tion with a ronovation program. Tho only good way to
show ltnotweced is to show the burn obtained after using
sodiua arscnite, The recason those fairways were cX-
tromely bad was bocausce of the knotweed. It is one of
the first plants to germinate in the spring. knotweod
covers barc arcas quickly and for a tine it 1is the
greonkocpers friond bocause the blernishes disappoar,




Later in the scason whon the long stems start to grow
the golfers complain, iInotweed ~rowu‘ particularly
well on arcas uUbeCt to soil compaction, Rathor than
wait until lator in the scason to kill it, the bost
U an is to usc light rates of sodium arscnitc in the

ring beforc grass starts to grow, It can be killoed
thon with rates of % an ounce to 1 ouncec por thousand
squarc foot providing the spraying is donc when the
knotwoed is in the two and three loaf scedling stage.
The next plcture shows how sodium argenite is now being
used in renovation programs. This is on a fairway at
8 Cauntry Club in Cleoveland. The sodiwa arsonite is
bolqg used to rid the fairway of clover, chickweed and
Poa annua. The rato is 17 pounds per acrc with lcss
Than 10 gallons of wator. This is a low gallonage
sprayer with about 30 pounds pressure, Ior chickweeds
and clover thore is no point in using the old hoavy
rates which were applied +to kill broad leaf wooeds,
The noxt picturc shows thé puap and the container usod
to hold the spray solution.

The noxt picturc shows a fairway after spraying with
sodium arscnito at about 1 pounds per acro, Tho dis
coloration is not too bad and notice that the ball sot
up on the turf. Tho reason why the discoloration is
not cxcessive on this lalrwwy is becausc the turf pop-~
ulation is good and there is only the occasional arca
containing clover or chickwced.

The noxt picture is on the same course showing a much
nore oxtonsive dleOlOf&tlon ‘bocause on this fq1rwqy
the clover patchcs wore larg In order to kill the
c. over when the infostation 1s hoavy discoloration is
bound to be bad such as in thlo instance, I might say
that oven thosc light rates of sodium arsenitc are ef-
fective on some of the crab rra8s arcas, not on silver
rab, but on the cormon crqbgr ss, But with ratos of
onc to two pounds a little wetting agent should be u-
sed along with the sodium hrgonito. For clover and
chickuoods the wotting agent is lcss important., Any
of the deotergents sold for houschold use can be used.

The next picturc was takcen a nonth or so ago at Pitts-
burgh, This is at tho St. Clair course whero Dave
Boll is in charge. he fairways therc have been heav
ily infosted with Poa annua. Io is now aboub tnrough
with the renovation program, His pr brﬂn called for
treating and sceding a fow fairways coch year., Dave
Boll wuses fertilizor, he believes in hoavy ratcs and
when ho uscd sodium arscnite he doos tho same thing.
s we wallkked out toward this fairway, I kidded him and
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late May and tho plcturc was taken in June, The aPp-
lication rates were #, %, 1 and 1% pounds actual 2,li-D
por acro, This is the 1% pound rate ‘Iv got no dis-

coloration from % pound, The ono and 1% pound rates

wore the only oncs that causcd discoloration of the
grass. I was on tho course on the Lth of July and
left for the wost coast on tho 5th., I told John to
watech these plots and if the discoloration got no
worsc to tale tho approach to 8 and spray it with 3/L.
of a pound actual 2,l-D to the acro, That was dono
in mid-August, at thSu 9ON of the Dbroad lecaf woeds
wore gonc without any visible damage to the grass,
Last fall wec cstablished additional plots along i3

fairway and we mado applications at rates of 3/L and
15 pounds por acrc. The next picture will show the
discaloration rosulting, The picturc was taken on thoe
13th day of Octobor, 1950, about a month after the
apollcatlons were made, Wo usod tho sodium salt, No=~
tice the 1% pound and 3/l pound and the cffect on thoe
grass,

The noxt picturc was taken on the 18th day of May,
1951, They aro the samec plots as in the provious
picture, This is tho 3/L pound rate, Thero has beoon
some thinning of the turf as a result of the treatment
which was made thé fall beforo, The next picture is
the 1% pound ratc, I think you can sce the thinning
cffect of using 2,4~D at 1% pounds in September on
bont tuef. This year wo have ropeated the treatments
and we arc not getting as scverc injury as we got last
year, Why, I don!'t know, As a result of this work it
would seem safer to use 2,4-D on bent fairways beforoc
July rathor than in tho carly fall. It might be pos-
sible to walt until tqo'grass stops growth in the fall,
This yeoar wc are making applications on the first of
Scptomber, the 15th of Scptomber, the first of October
the 15th of October and tho first of November to find
out if the time clement is important., At the Still-
water, Okla, confercnce, Professor Llder mentioned the
possibility of damaging bermuda with 2,/=D., I have
seen  damage on groens in the Houston as a result of
2,LL-D troatments,

The next picturc is of the Roscbowl in California, Ve
were theore in iy last ycar, U-~3 bormuda has porform-
ed 8o well in southern California that tho Rosebowl
authoritics arc attompting to introduce U~3 bermuda
into the players <ficld., This "is their mothod, An
eloctric augar makes the holes., Thon a workman ine-
serts U-=3 plugs into the holcs and covers ecach one
lightly with top dressing. Hore is the completed job.
By putting the plugs a 1little below the surface and
covering with soil they think the U=3 starts off a
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little bettor than with any other mecthod of planting.

This, I boliove, is the 1last pilcture, It 1is one I
enjoy looking at., When in Philadelphia one fall, I
noticed this patch of green grass on the rough along-
side the fairway, Therc had been dry weather for a-
bout 3 or L. wecks before I got there. I assumed the
greon spot to be blucgrass and thought the arca around
it was Philadelphia bent, otherwisc callod crabgrass.
Mach to my surprisec I found it was all bluecgrass. In
these patches the blucgrass was growing and reosisting
the eoffcets of drought. It puzzled me so I asked the
greocnkcoper if he could offor any oxplanation. Ho an=-
swered riy question by relating what happened. A new
green was built ncar by. The old one was usced until
the noew one was rcady for play. Then the soil from
the top of the old green was used to fill depressions
in the rough. These arc the arcas whorc the soil was
used., So with a2 good physical soil condition and a
high lovel of fertility, the grass can rcsist the c-
ffeets of drought longer than otherwisc., Those who
attempt to kecep grass groen with water only should re-
membor that water is just one factor. It is necessary
to keep a satisfactory level of soil fertility for the
watep to be beneficial, If you do that, less water
will be required to producc and keep good furs,

-0 -
HOW NOT TO PRUNE SHADE TREES

Fred E, Wagnor
IHePherson, Kansas

I am not sure why a trce man is on a grass progran,
All I know about grass is that it grows sometimes and
you have to cut it., But this 1s a very diversificed
organization and I know we are trying to cover all
ficlds so I will try to tell you all I can about tree
pruning.

I will talk about what to do and what not to do on pr-
uning shade trecs, I uscd to work around Chicago and
that brought mc to the famous HMichigan Boulovard, A
kid and I were driving up there one day and we sone
how got tangled up with a vory plecasant little lady
who was driving a big fancy Cadillac and lznocked off a
fender or two, I got out and politely addressed her
down and told hecw how to drive and all that and it
wasn!t too good., When we got all finished she said,
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"I hopest when thou returns to thy konnel this ovening
thy mother will bit you". I was reminded of that by
t@is topic of what to do and what not to do in pru-
ning,

I boliove that some time or other thore isn!t a shade
trece that docsn'!t noed pruning., You people with golf
courses and parks cortainly roalize the value and as-
sots of good shade trees, I am sure you arc willing
te give thom the boest carc and attention, The topic
of how not to prunc shade trecs can best bo discussed
by just looking around the country side and in some
villages and citics and obscrve how treos have been
pruncd, Sadly onough somc of those jobs "have boon
done by men who call thomselves trec ocxperts, I don't
howover, hold it against a man for trying to make a
living but I still maintain that it is just as casy to
do a joh woll as incorrcctly. I don!'t say that about
21l arbor eculsurc work but in the lino of pruning, I
don!t " Thin: 1% 18 too much harder to do it right than

wrong.

his afternoon I want to speak genorally about pruning.
Of coursec, in thet wo will find things not to do and
improper mothods of pruning shado treos, I think when
we prunc shade trcos we have about thrdéc reasons in
nind. Onc is for tho beoauty of tho plant, Anothor is
for the proscrvation of the plant and the third one
gonorally i1s for safety recasons, I think on areas
such as golf courscs, parks and so forth, safcty is an
important factor. By that I mean troes having a lot of
large dead branches on thom certainly nron't safo on
public grounds,

In doing this pruning it must be done properly or tho
job for which we do with defoabt one or the other pur-
poso., You certainly cantt lot a lot of stwaps in thoe
troe, scar the bark down, forget to paint the cuts., To
re, it doean!t improve the beauty of the troe and coer-
teinly docsn!t do a plant any good from a proservation
standpoint, One of the things in pruning to beautify
is that we cortainly should not cut back the top. By
that T mean we usually consider the top of tho trec
tho crown., It is onc of my pet peoves to sec trees
flat toppod, Ilbny +times we scc it and arec called on
to do that kind of work and it is a difficult problom
to convinece the proncrty ownor not to ILlat top his
trcea, The samo holds ture for trirming down the
sides, In the firsht place no tree will stand that
type of treatmont., I aa thinking of the maples, sy-
camores, Amorican elm, If you cub back the crown, you
open up the romaining structuroe to oxcesaive sun in
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the swwier which may cause sun Huwrning, You then have
a flat topped treec and arc left with a lot of stumps,
which 1s something I can!t tolerate. Tho sap flowage
of a trec is usually up and down, You Ileave a stump
and tho sapn flows up to that in its natural flowing
angle and it won!t heal., It had no place to go; it is
a dead end, When <you have a case of that kind, you
cortainly loave tho tree open for wood decay fungus,
insects and various othor troubles. So a stuap 1s
simply out of the qucstion.

It might be vory truc, after we round over a top of a
trec it may grow to be very donse the next year and
might lool protty good. Bub that happens on a lot of
thecse jobs is that you arc gotting a very luxuriant
growth coming off from the cambium layer of the cut.
It might look likc a birds nest, The first yoar it
may work out very well and continuec to grow and look
protty nice if you can class it as a thing of beauty.
But the sccond and third yocar a big sharc of the now
growth begins to dio, While that process is going on
you will got a lot of sucker growth around the sides
of the trecc and along the sides of tho branches, Nat-
urally if you take off 50 of the crown, the root sys-
tom docsn!t have as much to support. It will continuc
to function but it will shoot out néw sucker growth
over ho romaining part of the troo., By and by that
will got so crowded that much of it will dio. I have
soen somc trcos that were so treated by pruning back
the top that thoy had to be removed 1in two or threo
years,

I ran into a casc in my own homo town about two years
280, Some would be arborist was in there from onc of
the neighboring citios., There were beautiful American
clms growing up about 35 to 4O fcot high., Whon ho gotb
2ll <finished he had about l stumps loft on cach trec,
He¢ had nerve cnough to ask me what I thought about the
job and in no ccrtain polite torms told him what X
thought about it. It so happened hc was aboub 210,
sounds and a bit bigger than I, so I camo out of 1t
vith a black oye and a fow morce battle scars, He said
that the lady liked it and that was what he was going
to do, I went to the mayor about it and hé laughed ab
rne, I woent home and put a steak on my ©6yo.

Vic sce that same thing done every day. Anothor troe
arc the poplars and you find it the same with them,
It doesn't look bad and thoy will put out a lot of now
growth, But thoy are very, very soft wood and jyou
will soon find a lot of decay., There arc varlous can-
xor discases ond decay that get into thom that arc not
always caused by improper pruning.
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We sce Chinosc clms cut back severly, I don't know ir
;t 1s good or bad, I have no particular love for that
treces Thero again we sce them topped off and while
they will begin to heal it certainly isntt a way to
prunc a trcc,

I would 1ike to montion here that I know thore arec
sorie highway, utility and park pecople here., Ve do run
inté cascs where that type of pruning is just tho only
waye. I am thinking now of "line clocarance". Trees
and wires simply don't get along whether they aro on
the "parkway or whercver they happoen to be, Ve nced
both, the shade trece and the wires, I will not go
into detail on linc clearance because I think it 1s ¢
topic that will take too much time., I will say this
about the line of clearance and the utility pcople. In
the last 15 to 20 years the utility pecople have come a
long way in line clecarance and in pruning for wircs,
Most times they onmploy compotent arborists to do their
line ec¢learance, lNany organizations have sont men to
training scliools and had them trained in how to do top
trimaing for line arvecas, I think that is a wonderful
idea Dbecausc tho utility poople arc showing an inter-
cst in the carc and prescrvation of ghade trocs., Some
highway dopartmonts are very particular about pruning
along highways whore there are wire using companics,
They wateh it vory carefully, There arc cascs whero
it is a very difficult problom but they arc working on
it and collaberate with park and highway pcople and a
vory nice fecling is devoloping on line cloarance pro-

If we think wo nced to lower the crown of a treo, it
can be done in a mild or judicial manncr without but-
choring, I have workcd on trees whorc wo go into the
crown vory high up depending on the sizc of the treoo,
and pruno back some of the branches, Don't make a
squarc cubt, IMake an angle cut to conform to the gene-
ral contour of the romaining branch from which you arec
cutting, On an angle cut it will hoal because you
have a point bslow and above this cut whore the sap
comes up and will go around forming a callous growth
and the cut will hoal over., I have donc some of that
worle and have scon it done where the tree still reo-

mains symetrical after the top has boon lcwored,

don!t ovon recormend that, If a treo
fe¢ .bocause of wind or sloct it isn'v
n thore and cut the top out of 1t,
o cabled by going hish up in the crown
and cable it together branch to branch, I might moen-
tion also, in a program of that kind you certainly do
not put a wirc or cable or hook around the branch., It
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should be through the branch and drew 1t togother. By
cabling gyou make the entire crown of atrce a unit in
helping to support itsclf. In other words, you won't
have onc branch out by itsclf %o resist tho-elcmont s
but tic it with others, That 1is cabling, So try to
avold topping, Its not good.for the treo and tThere
arc other ways to- handle the situation.

{gro is something e¢lsc about proming and “it oomes
within the throc reasons’ of beautifying, safcty, and
prescrvation of the plant., That is, a treo -that has a
lot of dead branches on it. A tee.having o lot of tham
certainly 1s not safoe from tho standpoint that “thoso
branches “are apt to fall on somc ono who 1is passing
underneath them, They are harbor for “insects and fun-
g? &?g.t?ay drop out after being in thero a 1ong time
by rotting off ILrom-whore they arc etitachod To the

treco, If tho branch is left tho sap continues to flow
and it will try to form a callous growth around this

docad branch as it would normally, Dventually tho
branch will fall off lcaving a holo in the trunk of
the tree or the branch _from which it fell, It cor-

tainly is not a pretty thing to sce. It isn't safo,
and isn't holping the-trce., Wood decay funzus staxrt--
ing in thosc spots can work into the main trunk which
lator may call for surgery., That can be prevented by
having the troo pruncd before docay starts. May
times in proper pruning we can cut bohind the decay
making a smooth cut and the callous will grow over ZOF
coursc, it ghould be painted, Romoving those dead
branches and making cuts flush is something to romem-
ber in shade %trec pruning and shade troo carc,

I would lilke to say morec about flush cuts, I know you
havoe scen pruning jobs wheroe some onc has left stumps
anywhere from two inches to two feot long, it looks
bad and corbtainly is bad, Thore is no roason for
leaving stuwups. Ib is just as casy to saw the branch
off close as it is to rcach out and saw it off leaving
o stump., As I said before the sap will not 1low out
to tho ond to form a good heal, If it doecs hecal over,
as in the case 'of a short stub, decay may start and
keep on working. I have scen that guite often. If
you try to corrcct that situation it means digging out
the docayed wood and if the cavity is large enough it
will require bracing and £illing with cencn®, I have
a vory good friond in the National Shade Troc Confer~
once and also the National Arborist Association who
docs not advocatc coment £illings, A 1lot of cavity
trosbment can bo climinated by proper pruning and pro-
per cutting., If we do have' to do cavity work, it cor-
tainly is not occonomical from the cliont standpoint

.
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because it takes a lot of time and the way the Labor
situation is now a days, the 1locss of what we have to
do, the happier we are, Making cuts flush and climi-~
nating stumps is certainly very important ©o romembor
in shade trec pruning,

Another important factor in pruning is painting the
pruning wounds. Most of us in the fiold do not leave
a cut unpainted if it is morc than onc inch in diame-
ter, In doing that you provent a cortain amount of
check in the wood, keccp out the woather, and a lot of
trece wound cdressings do have a discnfcctant in them to
help preovent wood docay fungus., What kinds to use is
not too important. Howover, wo rocommond not to usc
anything containing a groat deal of croosotoc, IT is a
good wood presorver but it will kill the cambium layer.
That is a very “hin, almost microscopic layer between
the bark and the sap wood, That is thie hoaling layer.

Lot'!s talk a 1little bit about the correct way to prunoc

a shade trcec, After socoing some shade troe pruning
done over the years, I just wonder how somc of these
operators can stay in a trocc and still do a job, Thorc ,
is morc or less a prescribed way of doing it, IMost of
us safety ropes which will onable us to get across the

treoe very casily. It will help to worlk this trece and

111 certainly save you from falling out and breaking
your noeck and necks arc hard to get these days. A sad-
dle of some kind is used, A good pruning saw 1s also
used and Iam not thinking of a carpenters saw, There

arc special pruning saws made, I am surc soriec of you
have seen them, A pole pruncr is ancther good tool to
use, I have soen them anywhore from 6 feoot long to 16
foet long, I still maintain that if a man in a tree
can't get within 8 feet of that 1little branch he wants

to .cubt off, he shouldn't be in the treces I usually
operate with a pole 8 or 10 fect 1long, Those are

standard tools and you are all sot to go into the trec,
Providing of course you have the knowledge of how to
use thon,

It takes a little time to undercut a branch you are
going to drop off and theén cut it down from the top
and it will jump out clean, If you have 2 long branch
and start cutting without first malting an undercut, it
will toar the bark down and it will take a long time
to fix that., If you have a branch that is too big and
don!t want to tear up the turf, lower it with a lino,
I think pruning is ono of the simplest things in shade
troc work, Of coursec, you must have tools. I montion
this +to you becausc there is a shorbage of good treo
mens and 1t might be difficult for you Lo get an ar-
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borist, I think in soic.cescs if you have scono. slack
time, you might be able to coach a man or two of your
own to do your pruning., I like to hold it to pruning.
pon’t let them go in a treo and start cutting out cav-
ities, becausc it roquires a lot of oxporicnce and
thoy may do morc Jomage than good., But I think you
can do your own pruning., I think somo fundamontal
training will cnable you to do a little of your own
work, You must remomber safety, beauty and tho pre-
servation of the plant,

Here is anothor point and I think it is something to
consider, Trces can be pruncd for vistas, I don't
play golf and don't know too much about it, HNeverthe-
loss, possibly on some golf courscs you can creat: a
beauty spot by pruning out a vista or a view, You may
have a spot <vyou want to play up., Possibly you may
have to do somc pruning to get more air or sun on 2o
spocn, I think thet can be accomplished by judicial
ype work, and not scverely cutting up the treos,There
arc a lot of ways you can prunc it., In gsome cases we
have goné in and pruned troes to eliminate wind rec-
gistance,

leny times we f£ind old shade trocs that have branches
crossing and rubbing together, The friction has worn
it until you have a cavity and ono branch brocks off
leaving an ungightly hole in the trec or the wood do-
cay fungus gots so bad that both of them Dbroak off,
Things 1like that ocan be eliminated by proper pruning
whon the trecz are small, Sometimes in order not to
leave that unsightly hole by cutting off cne of the
branches, we can go in and spreoad the branches apart
by putting in safety cadmium platod rods,

You may wonder when is the best time to prune., I used
to lnow an old forester from Michigzan who said to prunc
when the knife was sharp, I think he had something
there, I sece nothing wrong with winter and fall prun-
ing., The only thing that goos wrong sometimes is in
winter, whon it gets cold and freczing and the wingé is
blowing. I think it is wrong for mec to be up in the
tree, Bubt othor than that as far as the plant is con-
cerned, you can prunc any timo, In dormant periods
you have the gonoral structure of the plants., You can
identify the dead wood from tho living because she
living has now buds on it and the color of the bark is
difforent,

As far as sap flowage froii cuts, it might cvon bo bet-
ter to do late fall and winter pruning on somc trcos
than in the spring, I am thinking now about tho map-
los., About the time they begin to Dbloom in the
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springtine when tho sap Dbocouies ore active and the
loaves begin to break open, you will got an oxccssive
sap flow on somo trocs, If that sap Jdoosn!t dry up
within a poriod of a fow months, you will got as a re=-
sult what we call wotwood, It is still an unsolved
problem, It will form many btimes on American olm, Be-
low tho cut a slimo cozc forms, The sap will come oub
from the center of the cut, run down the bark and when
it contacts the air, usually forms an acid or a kill-
ing apgent that will kill tho now bark that trics to
heal over this cut, Along with that it will granulate
and get cursty., Ovor a yoar or so it will got whito
and very unaightly, It is cven scon after a branch
has broken off. I have also seen it happen as a re-
sult of machine injurics on the trunks of troes. Thoe
prossurce that is crcated insido tho troc will be ro-
lecased through tho opgning, It 1ia very difficult to
paint cuts whon the sap is running becausc paint won't
stick, That 1is onc thing te think of in spring prun-
ing.

You also find slime flux in wot erotches in fnericon
olm troe, Thore agein horec arc some corrective prun-
ing thoughts., I dont't think you get crotchos 1f they
arc proporly pruncd when they arc young., You can morce
or less train tliom to be almost a straight stommed
trec., f thosze arc left in and if the troc gots larpg-
or and heavior, it will split open and you will find
the slim flux coning out thore.

I'm surc I spoko longer than the time T was allottdd
and I apologizo for it, I likec this work so well that
I somctimes don't know when to stor talking about 1t.

Before I close I'd 1like to leave with you this briefl
swamary on Shade Troe Pruning., Avoid leaving stumps,
Don't tear down barlk by malziing inproper cuts, and don't
leave unpainted cuts, Don'!t have tho trocs topped if,
it is possible %o avoid it., Prunc out interfering
wood, proferably whon the trces aro young and snall,
If you plan to do any of your own worik Dbe sure you
mon arc carcful and heve had a little training, Safety
is an important factor, and we don't want to injurc
anyonc,

You have been ¢ very kind cudiencce snc I have onjoyod
selixine to you. Thanlz you very rucii.
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MAINTAINING PLANTINGS AROUND BUILDING

Ray A, Hcon
Departriecnt of Horticulturc
ansas State Collcege

No doubt all of you mon who have charge of grounds, be
they golf courses, ccmoberics or anything glse, have
soric plantings arcund buildings,that are composed niore
or less formally, You have Lo take caré of those
plantings as a sideline to your regular job, The scme
is true here on the campus and LJ&L job happens to be
my headache, Both you and I have to do that job on
what seems to be a minimum budget. To many people
these things are not very difficult, nothing much ever
happens to those plantings. But any one of you who is
takking care of such plantings is quite familiar with
variety of troubles; many of them difficult to diag-
nosc,

(Following this introduction Kodachrome slidcs were
shown Lllustrﬂoilg many common and unusual maintenance
problems and possible solutions were offerOu.)

i ) o

MATHTAINING TURF IN PARKS AND PLAYGROUNDS

John G, Firsching
Wichita, Xansas

Good maintenance is Lood manage:qent, Invariably most
of us onte- tain the idea that we must stross technical
knowledge. TFor the past few days of this conference
you have heard many fine spoakers, ©Subjects pertain-
ing to maintenance, namely, fertilization, watering,
rcnovqtlon, oquipment operation, weed control, ete,
were thoroughly discussed by sorme of the speakers who
nrccodﬂd ric., Thoeso spealkers are, without doubt, more
competent in their individual teochnical subjocts than
I could cver hope to be,

Thercfore, since nost of the basic technical subjects
have been thoroughly and qulclsnLly covered, one may
be left with the iwmprossion that nothing romains for
me to discuss as pertains to the topic ﬂuSiGﬂLd to nmec.
Actually, I could eagily say that I have nothing to
talk about and thus avoid prolonged agony and take my




loave from the platform at this point, This is far

from truc. Technical knowlcdge is important., You must
hav? some of it and develop +the technique to obtain
additional ftechnical information as required from the
best sources, A nost important ability, but one which
is wusuwally lacking in supervisors is now requirecd for
the best results, This is the ability to screcn the
technical knowledge and resources at a hand, and put
these into officient operation, It is ry firm beliefl
that a good supcrvisor, a <forecman, or even a straw

boss mist posgscess a combination of technical lenowleodge
and administrative ability. In this bricf discussion,
I will hit only on some of the techniques cmployed,
Please be assured that there are many morc,

Yeosterday Bruce Harris gave an excellent talk, His
rniention of koeping in mind the subject of maintenance

whon designing a golf course is worthy of reiteration,
A maintonance suporvisor should consider it his ad-
ministrative duty to nake rccormendations to tho do-
sifner in regard to proventative maintonance. It is
advisable that the supervisor, in malting his roccommen-
dations, consider +the opinions of cvery nan under his
managerient. ‘Then he will be lcss liable to overloolk
somo important points. Who is more familiar with
maintonance problems than the man whe has them? The
initial dosign should give a lot of thought to the ad-
tual problems that mey come up lateor on maintenance.

There arce times whon  a maintenance supervisor must
conduct some rosearch, I am not referring to the re-
scarch conducted by Colleges and Unlversities. That
type of rescarch would be ridiculous for a superviscr
to undertake. In the first place, he doesn't have the
time, training or facilities, He nust take the ro-

search information obtained from the colleges and uni-
versitics and test it on a small scale %o find out
whother he can apply it to his conditions, If it
works out satisfactorily, he may then put it into op-

eration on a well organizoed program,

liany of us aro oxtremely conceited in reogard to our
roetentive powors. We secem to fecl that we can pack
all of the information as ‘to our job into our hoads
and draw upon any portion of it whenever we ncod It. I
doubt very much if many mortals have that ability. IT
such an individual exists, the information he retains
in his hoad will in all probability lack organization,
Tho accurulation of statistical data uritton down in
good form and not jotted down on nuncrous plécecs in
papor, such as the inside of match boxos, cte. 1s in-
valuable +to the supervisor, This statistical data




will givo him an idea of what he has to do and how he
can improve his operations, This information will al~
so be of incstimable valuec to him and tothe man who
succcods him if writton up into a sound "Standing Op-~
crating Proccduro”, Thore is nothing I dotost morc
than to accopt a supcrvisory position whorein I am
forced to gucss as to tho operation of The man or mon
who prcccded me, HNot only will this laclt of written
information ombarrass me, but it will also dolay or
even rotard progreoss, Surocly, tho man or mecn who pre=~
viously held this nosition had somec or many good imcth-~
ods of operation which could be continued 1if known,
Particularly, in rogard to policics, any gnddon change
could be most drastic to tho entire organization.

Have you ever tried to supervise a job and obtailn sat-
isfactory results when you did not have the full coop~
eration of all of your employees? All of the fTechni-
cal knowledge in the world would be of litile value on
any job if the supervisor does not have all of his men
behind him, Therefore, good personnel management or
knowing how to handle men is important. Darlier, I
hinted +that every man under your management should be
allowed to make recommendations, To go even furthur,
they should play an important part in fexmulating your
plan of operation, They should know what you expect
to do first, Then their recommendations should be
given consideration in meking ‘up the plan to accomp~
lish +the job most efficiently. Try asking for com-
ients, suggestions or reocommendations of your gardo-
ners, laborers, tractor operators, ete, ¥You will be
surprised how much you will learn! Sometimes you may
run across an omployece who is a bit relucant to get
behind you on a project, one you are absolutely sure
is worthwhile, A “%ochnigue may be omployed here by
temporarily dropping the discussion, and in a few days
are so indirectly make him feel that it was his idea,
Ho will thon cooporate with you one hundred per cent.
Remember, that a man is a man and don't try to treat
him any other way.

I have obsgerved many supervisors, and I have been
guilty of the same, start men oubt on a different job
cach morning. These men did not know from day to day
what their resposnsibilities were, Thé¥ were given no
opportunity to think for themselves, The, morgly
worked by the clock and did not care a plugged nickel
how the job thoory were assigned to was donc as long as
they could say to their supervisor or forcman, "itts
finished", But how I Have you ever thought of . miecroly
telling a man that ho Had a definite job to do? that
he should start out doing it as was done bofore ? That
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he will be on his own, and not forget to inform him
that 1if he has any ideas how to more efficiently per-
form his job to be sure to let you know?

Consideration should also be given to programs, sched-
ules, reporhs, inventories, etc., in order to acquire

tho best results., Your overall plan of operations

should be flexible in order to make modifications in

he plan without having to revise the whole plan,

There 1is much more that can be said in regard to the
angle from which the topic "Maintaining Turf in Parks
end Playgrounds" was approached in this discussion, If
I have merely given you some encouragement to review
your management practices and strive to deval op your
administrative ability, your time, as well as mine,’
will not have been wasted.

MAINTAINING TURF ON ATHLETIC FIELDS

Harold W, Glissmann
Boys Town, HNebraska

I am going to talk to you a few minutes about athletic
fields, If I were to start out tomorrow to build a
new football field, the first thing I would do is to
see that it was properly graded with the proper ele-
vation and the proper drainage., Then I would install
a water system if I could., I would then start to pre-
pare my soil. Ve have had a lot of conversation on
prroper soil preparation so we don't have to go into
that too far, I am an ardent bellever in the heavy
side of fertilizing and especially in the preparations
of seed bed,

Qur football Tield at Boys Town I am quite proud to
say it is one of the nicest rfootball ficlds that I
have walkecd on., In respect to Dr, Grau and our col-
leze whon we built our football field we were pretiy
hot on Highland bent, There was 10j% Nighland bent put
in and we arce sorry it is there., Nevertheloss, in the
football fiold constructure we did put a nice crown in
it. You can't do it by eye, It is 260 fcot long and
150 feet wide and it is a 1little hard to do that with-
out the propor stakes., We prepared our soil with hu-
mus, organic matter and fertilizer,
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I_ thinlkt if you are going to go and build anything as
big as a football field it is going to take some plan-
ning., I think a season planning should be in the con-
struction of anything like that., ' In this part of thoe
country cnd cspoecially up in our part, don'!t try to do
gnything as big as a football field with spring plant-
ing.

I just finished a oemectery of 60 somo o6dd nercs and
gidnlt got too much compensation for it, I did kick
it around for ovor a year before I would sececd it be-

causo it wasn!t roady, I did not want to apply forti-

lizer and sccd and know that it wasn!t going to make a

stand of grass, I do have a stand now, o all should
plan to work our soil during summor if possible and
get it roady for fall planting. Once you got the area

ready and sceded, I don't carc if you usc licrion bluc-

grass,croeping rod, Alta foscuc or what have you., This
is what I would usc 50/ bluc or Morion, 25/ creeping
rod foscuc and 25% Alta or Kentucky 31. This is what

I would usc, not what you follows nced in your local-~

ity. Onco you got this scoded, I would koep 1t wot,

That is work, but it rcally pays off,

If you get it up, don'!'t do "likec too many small towns
do with the football ficlds., Thoy got 1t secded and
forgot about cutting., Wo all know we can't take too
much grass off at onc time and bc successful, A good
football ficld or a good bascball field 1s not diff-
cront from a front lawn, It 1is just biggor, uscd
hardor and conscquently it takes morc worlk, Wheon you
have an arca that you have sold somobody a bill of
goods on, to spend as mnuch money as you Iintend to
spend, you have failed if vou haven't alroady thought
about what it is going to cost to -maintain it, You
cantt wmow it ovory week but must mow it about covery
four days. Any nico turf should be mowed overy four
or five days.

Once you get any football ficld or athlotic in play
you have the trouble of compaction, Vo Iknow we have
that on football ficlds bocausoe they practice in all

kinds of weathor., Oncc you got the ficld in uso you
must acrify it., You nced acrification not only on a
football ficld but any placo whero pcople walk because
you can save water and grow botter grass, Fertilizc
it. You should know how much it nccds and whon it
necds it. This gocs for water as well as fortilizer,

Tho first thing wo want in an athlotic fiocld is color,
Kids don!t 1ike %o play on brown grass or dirt, If
you do have troublo, don't hositate going into a rono-
vation program in the spring. You can do that quite

59




cheaply. I think the dormant renovation program is
the answer to the football field. A baseball diamond
is different because the season is over in September,
We &t Boys Town are going into an extensive dormant
seeding program., We tried it on a small scale against
spring season planting this last winter, This spring
where we couldn!t get to work until nearly June it
worked out very well. Prepare the ground after the
football season. Work the ground in some way, get
some fertilizer and seed on there and get in into the
soil in some way, I know you will have a better turf
next spring than you will have if you get in there and
work it in the spring. In the spring the ground will
be wet, and you will be working when you should not be
on it under any circumstances,

It all comes to one end whether it is athletic fields,
home lawns, greens or fairways, Have & plan and work
toward it, Be reasonable about your declsions because
your boss or ocmployer may cut you off, If you talk
things over, know what you are talking about, you will
get the money. At lecast I always have been able to,

This 4is the first operation in the preparation of new
football fields., 'That is a D~7 caterpillar tractor
with a 6000 pound, 2l inch tandem disk, This is about
the second or third time over getting réady to get 1t
smoothed down to pubt in the water system,

The pet tool I have in my construction program is a
spring tooth cultivator that I have altered somewhat
mysolf, It has what is celled "bull tongue" shovels,
I can plow an area quicker with this than a plow. I
can keop it leovel and get doeper penctration than with
an ordinary gang plow,.

This 1is just o picturc to give you somc idea of the
growth whoen we started, If you have a football fieold
or playground that is opon, and has no protecction from
the wind during the winter I would crcet a serics of
snow fonce across the arca to cut down the wind and
help to kecep what snow falls on the field or play-
ground,

—0 -
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NEW AND OLD SPRAY MATERIALS FOR INSECT CONTROL

Paul A, Dahm
Department of Entomology
Kansas State Collcge

We like to think in Entomology that we arc a progross-

ive group and in this comnection there probably is no-
thing morc startling than the recent development of

insecticides and the accompanying improvoment of in-
soct control in many instances, This talk will doal

with four major categorics., The first will be thoso

insccts that ottack lawns, golf greoens and pastures,

Included in this first group will be some soil infost-

ing forms and somo above ground pests. In tho sccond
catogory I should like to say somcthing about Inscct

attacking shade troes and shrubs since I foel that

somec of you may bo confronted with control problems on
theso plants, Third, I want to mention bricfly thosco

inscct pests found in and sbout buildings., Last I

would 1like to say somcthing about insccts that attack

and annoy man, The major omphasis will be on the type

of injury and control of the insects involvod.

INSECTIDES

You arec all familiar with many of the insccticides by
name. Matorials which arc in the "now" catcgory are
DDT, DDD, methoxyelor, lindane, chlordanc, foxaphono,
aldrin, parathion and allethrin, a synthetic compound
similar to pyrcthrum, Many control measurcs arc still
' carricd out using older matorials such as arscnicals,
eryolite, pyrethrum, nicotine, and rotenonec, Wiec are
doaling in this particular fiold with a large number
of matorials both old ond now, Weo arc forces to usc a
speeific chemical for a particular job, In addition,
we find various formulations for those matorials, Many
insceticides are formulated as oil solutions, dusts,
wottable powdors and emulsifiable concentrates., Tho
point I want to cmphasizc is that you must lnow pretty
woll what materials arc going to do the best insocct
| control job., In goneral, if you road thc diroetions
on the label of ocach insccticide formulation, you will
have answoroed most of tho problems that arisec in con-
nection with using thesc materials,

INSECTS THAT ATTACK LAWNS, GOLF GREENS, PASTURES
AIID HAY GRASSES

In the first category are thosc’ insocts that attack
lawns, golf groons and pasturcs, I have sclected tho
problom of ants first. Time docs not permlt a detail-
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cd description of tho various specics of ants which are
troublesome in various parts of the country. In gon-
era}, ants arc troublcsome because of their habit of
ma@lng a largo dirt mound and dostroying the grass in |
this arca, Fortunately, we have a now development in
controlling ants. We are able to use chlordano very
effecetively, For instance, as 1littlc as 1/8 of a toa-
spoonful of SO% woettablo chlordanc powder in each ant
ngst or introducing a 0,25% chlordanc omulsion or a
5% dust into the main gallery of ocach nost will _gono-
rally oliminatc the problem for that particular nest.
Sometimes you may cncounter a geoneralizoed infostation
over a rathor large arca and in this casc it 1s pos-
sible to affeet control by using from = to 1 pound of
50% wettable powder Chlordane in 100 gallons of water
over cach thousand squarc fecot, Aldrin and Dicldrin
have also proved to be very succcssful control agents
against ants and have bocn usod at approximately onc=-
half or lecss the rate just mentioncd for Chlordanc., I
fool in these now materials thoro is a solution to most
ant control problems,

Next, I should like to talk about cutwornms, As was
the casc with ants theoro aro a great many sp
cutworms., Thoy gonerally tend to cat off tho plants
just above or a short distance bolow the surface of
the soil., Subtorrancan cutworms feced on the roots and
underground parts of the stoms. Thoso apocics that a=-
ttack the plants at the surface of the ground can bo
controllcd by using a poison bait similar to that uscd
for controlling grass hoppers. In gonoral, tho poison
bait should be applicd in the ovening, It is also
possiblec to wuse insccticide dusts of some of the in-
sccticidos, Dusting plants on which cutworms arc fecd-
ing, with a 5-105 DDT or DDD, 2j lindanc, cryolito,or
caleium arscnitc has also been cffective., Unfortunate-
1y, in the casc of thosec cutworms that fcod below the
surfacc of tho ground, we do not have a really offec~
tive control, Howeover, trcating the soil with chlor-
dano as deseribed for the control of ants or whitc
grubs may be of somec valuc in controlling the sub-
torrancan spoclos.

A third group of pests in this first category arc web -
worms and particularly the sod webworm, Wcbworms tend
to cut off plants ncar the surface of the ground in
mich +the same manner as whore attacked by cutworms.
Wobworm control has bcen rcported by using such mater-
ials as DDT from i to 1 pound por 1000 squarc fcot of
arca and chlordanc or parathion from i to % pound por
1000 squarc fcect. Thesc insccticides should be appl-
icd to the upper threc inches of soll in construeting

€2




a now lawn or as & gpray or dust to cstablish sod, Al-
drin has shown promisc as a chemical control agent for
webworms at the rate of 2 to l pounds por aorc of act-
ual aldrin, Locad arscnato, pyrecthrum,and carbon di-
sulfide have also beon used in various ways for con-
t;o}ling these inscets but would appecr» to be o second
choice,

Last on this 1list of important pests that live below
the ¢n1l arc the whitc grubs, Grubs arc probably the
nost destructive of all soll inscets, They tend to
food below the surface, cating off tho roots of tho
plants. Thorc arc secveral specics of whitoe grubs hav-
ing diffcront lengths of 1ifc cycles which tend to
complicatec the control picture. The chomical controls
for white grubs arc vory similar to thosc listed above
for wobworms , DDT, chlordanc, and load arscnat:c have
all boon offcctive when applicd to the soil,” At rates
of up to 10 pounds of actual chlordanc per acrc there
has been no noticeable injurious offcct on common
grasses, BExpcr-monts have shown also that when chlor-
dano was applicd to the soil the offects have lasted
for soveral ycars,

Thore arc many othor pests in this catogory, but I have
tricd to mention the oncs that arc most common, Othor
pests that arc troublesome in various arcas from time
to time includo: wirecworms, the green Junc beetlo,
billbugs, thoe Japanesoc bectlc, and the Asiatic garden
beetle.

Noxt I should likc to mcntion some inscct pests that
work above the ground, Chinch bugs, including the
false chinch bug, a closely rolated insocct frequently
mistaken for the +true chinch bug, arc very scrious
»c8t8, Chinch bugs have been known to injurc severcly
lawns and golf grocns duc to the fact that when they

occur in largc numbers they can move into these grassy
aroas and literally suck the juices out of tho grass.
Chinch bugs arc bolicved to foed only on plants of the
grass family, Chonical control mcasurcs that have

boon wusod against chinch bugs include barriors of
croasoto and 2-8% li, 6-dinitro-crcsol, using i to % a
pound of the lattor dust per rod of barrier, Thosc
barricrs arc uscd to trap the bugs as they migratoc on
the ground from small-grain ficlds to grasscs such as
corn, Wherc a large numbor o. chinch bugs have con=-
centrated in a small arca, spraying or dusting the a-
roa with nicotine sulfatc, 10% Sabadilla in lime, Il
dinitro dust as abovc, or 5% DDT may be cffoctivo.

A sccond inscct post that foeds above ground is the
fall armyworm, Like he army cutworms and the truc
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armyworm this inscct ofton develops the marching habit,
the catorpillars crawling in great droves. They will
cat’thc foliage and tonder stems of many plants, often
cating everything clcan as thoy go and then they disa-
ppear suddenly. Plants of the grass family arc prob-
ably their proferrod food., Parasités arc naturel!s own
way of taking carc of thosc pests. If tho parasites
arc not doing the job, chemical controls may bc noce-
ssary. Lawns can bc dusted at the rato of 20 to 30
pounds to the acre with any of tho following materials:
3-5% DDT or DDD, 1-2% parathion, 1-3j lindanc, 5-10%
toxaphene, and 5% chlordane, Baits containing 1.5%
chlordanc or 3» Paris groon can also bc uscd. If
sprays arc casier to apply, the following materials
can be used: 2 pounds of 50% DDT wettable powder or,
14 - 2 pounds of 507 toxaphenc wettable powder in a-
pproximately L0 gallons of water per acro,

I should like to discuss grasshoppors noxt, Hore sonmoc
very spectacular roesults have been achioved 1in the
last f{ow years through thc usc of thesc now chomicals
and it is protty gencrally accopted now that aldrin,
chlordanc, toxaphone, arc standard rcmedics for grass-
hopper control, If sprays are used, as little as 2
ounccs of aldrin, 3/4-1 pound of chlordanc and 13
pounds of toxaphonc per acre should be applied, Baits
can bo proparcd using cvon smallor amounts ol thesc
matorials, A swmery of how those throc insccticides
can be uscd from grasshoppor control can be found in
Program Aid 149, o lecaflet published by the U.S.D.A.
and obtainable from your extomsion antomolgist or de-
partment of cntomology.

INSECTS ATTACKING SHADE TREES AND SHRUBS

Included among thosc insécts attacking shade trees and
shrubs arc the bag worms. The bag you actually scc on
the trec is an overwintering depository for the cggs
of tho insccts. Onc of the simplest means of control,
if you have the time, is simply to hand pick and burn
thesc bags during the winter months, That falrly sin-
plec control measurc is fregquently overloolked, A sec-
ond coffcetive control mothod is to spray the trecs a-
ffocted in the late spring or oarly summer, depending
upon the locality, with toxaphono at the ratec of L.
pounds of 25% wettable powder or lcad arscnato at the
rate of 6 pounds plus soy bean flour per 100 gallons
of wator,

Cankorworms arc familiar to many of you, Sonic of you
have probably uscd stieky barricrs to trap thoe wingless
females os they climb the sides of trocs to lay tholr
cggs  in the foliage. These barricrs arc roasonably
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effective but reoguirc proper installation and mainte-
nancc, Cankorworms fcoding on the lcaves of Treecs can
be controllod by spraying with lead arscnate at the
ratc of 3 pounds or DDT at 2 pounds of 50 wettabloe
powder por 100 gallons of water, I think that I
should also menbtion that one of the vory nice recent
dovelopments in cankecrworm control is in the usc of
aerial sprays. 4s 1littlec as % of a pound of DDT in
0il solution per acrc applicd by aireraft has beon
vory offective in killing cankerworms, Timing of spray
operations, whother from thoe ground or air, to coin-
cide with carly oankerworm fcoding is important, Pro-
per atmospheric conditions arc especially important
in aocriel spraying.

Fall wcbworms arc frequently found attaclzing shade
troes, DDT is an offective neans of control for thesc
insects wusing two pounds of 50% wettable powder por
100 gallons of water and ‘spraying this susponsion onto
the foliage of tho treos.

The walnut catorpillar is scen in nwibers in this aroa,
The caterpillars tond te form webs among the branches
and strip the foliage off the tree. This insocct scoms
to be quite susceoptible to DDT, Spraying trocs with
i pounds of 50% woettablo, powder in 100 gallons of wa-
ter has beon an offcective mcans of control,

I want to mention a fow scale insocts féund on treecs
and shrubs that may bo troublesome to you. The oyster
shell scale is known to a good many of you. Herc the
oggs overwinter undor the little scales, In thoe case
of the European elm scale, the nymphs overwinter,
Scale insocts have many netural cnomics, Vhen spray-
ing 1is nocossary, the dormant oll sprays containing 3
to 5% ‘oil have beon very cffoctive. The EBuropoan olm
scale roquires the same sort of treatment cxcopt that
16 pounds of 50 DDT wettable powder por 100 gallons
of water has boen rocommended., OSpraying should be
started about ' a month after the first cggs have becn
hatched, Scoveral sprayings with a 2 summer oll o=
mulsion, nicotine sulfate and soap, or2 pounds of 505
DDT wettable powder per 100 gallons of waber have also
beon offoctive against the "crawlers" or ncwly hatched

nymphs,
INSECT PESTS IN AND ABOUT BUILDIIGS

Moany of you have boon confronted with the problem of
controlling inscet posts in and about buildings. Some
of thosopests include boxelder bugs, ants, tormitoes,
gilverfish or firocbrats, cockroachcs, clothesmoths,
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and papor ncst wasps., Boxolder bugs aro rathor diffi-
cult to control, Various things have boen used, Hot
wator washes have been offective in somo instancos.
However, sorie of the newer inascceticides, ospecially
chlordanc, have boen cffecctive. Ants have been very
casily controlled by the usc of chlordanc as mentioned
abovo, Tormites aroc a porpotual problom, Herc I
would likc to rocommond that you rcfor your problom to
a toermite control oxport, Lffoctive tormite control
usually involves a great deal of labor and most pcople
do not have the time and knowledge to do a good job.
Silvorfish can be controlled by various polson baits,
dusts, and sproys. Chlordane and DDT control cock-
roachos well, Chlordanc is tho treatment of choico
for all roachcs and DDT has also boen cffective for
controlling the large American roach, Sprays of oDT,
methoxychlor, and chlordano have boon offective for
clothcs moths. Paper ncst wasps have boen controllod
by sproying the nest and surrounding arca with chlor-
danc. Unfortunatoly, time docs not permit more de-
tailed statcmonts of cach of theso control measurcs,
Again, I strongly rccommend that you recad tho label on
- g g ———

the product you buy sincec specific instructions aro
included thoro,

INSECTS THAT ATTACK OR AWNNOY MAN

In the last catcgory arc the insccts that attack and
annoy men, As in the casc of the precoding group, I
shall ‘take tine to mention only the pests involyed in
this category and a bricf statewment of chemical con-
trol moasurcs bthat arc available, This 1list of post
includes mosquitocs, black flics, blackwidow spidors,
floas, ticks, chiggers and flios, but particularly
house flics. In controlling mosquitocs, tholr breoding
arcas wmust be climinated, To control the adults, you
can usc rosidual sprays of DDT and acrosol "bombs".
Black flics arc not generally so troublcsome in this
ca, Good control of black flics has boen achiecved

through the usc of DDT appliod to the arcas wherc they
brocd, Black widow spiders have boon controlled by
spraying with chlordanc and also DDT, Ticks and chig-
gors have bocn morc of a problem, If you are working
in an arca whore ticks and chiggers occur, you can ap-
ply ropecllant chomicals to your clothing and'body. I
want you to think of a ropollant for yourseclf, DDT and
benzene hexachloride (BHC) have been used for spraying
in arcas for tiecl control.

Chiggors should be of somc intorest to you., Here again

wo can report advancements in thoir control, In ad-
dition to the usc of repellants for porsonal protcet-
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ion as mention above, it 1s now well ostablished that
chiggers can be contrcllad very effectively by apray-
ing or dusting lawns and grassy arcas with chlordane,
toxaphene, or lindane, Some of you might be interest-
cd in the amounts of these materials, They can be used
cithor as a spray or dust and in cither casc thoe chlo-
rdanc and toxaphene should be applied at tho rate of
two pounds per acrc and lindane at the rate of :: of a

pound por acre vrogardless of the amount of diluont.

These cheomicals have provided chigger control for per-
iods of from onc to tuwo months after applicatd n.

House fly control is helped by using screens and prac-
ticing carcful sanibtation, Residual protection has
bcen achioved by using sprays of DDT, mecthoxychlor,
and lindane for the niost part. The recont dovelopment
of flics resistant to DDT and similar chemicals in cor-
tain areas may force us to pay stricter attention to
all the aspects of fly control and not rely so heavily
on chemicals for control.

HAZARDS ASSOCIATED WITH THE USE OF INSECTICIDES

T have made no mention of the hazards associated with

the use of these insecticides. Host of these materi-

als are not hazardous to use if used corrcctly. The

most hazardous meterial I have mentioncd is parathion,

and if you arc going to usc it, you should always ob-

soerve the well publicized safety requircments., Some of
these eclements of safety include the usc of a respi-

rator or gas mask deopending upon the mcthod of use,

Protective clothing, goggles, and rubber gloves arc

also needed, The other materials should be used with
reasonable carc. Avoid gotting oil solutions on your

skin, If you do, wash thom off promptly. Avoid in-

halation of sprays and dusts as nuch as possible,

Another consideoration you must kcep in mind is the e-
ffoect of insccticides on trees and man and animals
Here you should obscorve certain precautions w -
gard to the usc of formulations that causc the least
harm to foliage. Ducts and wettable powder arec geno-
rally safer than cnulsifiasble concontrates and oil
solutions, Avoid applying insccticides to flowering
plants to avoid killing bees. Due carc rust be given
to the use of thosc insccticides around small children
pets, and pools containing fish.

INSECTICIDES AND THE SOIL

Anothor thing I want to mention is the effect on the
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soil from theso naterials. Seoveral of these insceti-
cides arc quite stablo chemically. They do not break
down or docomposc rapidly. DDT and lecad arscnate aro
oxccllent oxamples, If you are applying those to tle
soil or in such a way that thoy fall or are washed
onto the soil, you can cxpoct a gradual build-up of
them in the goil., In somo areas whorce you arc using
these materials this might be an objectionable feat-
urc, This accumulation affoct nocd not be a serious
factor, particularly wherce the materials arec applied
to grass scd,

This +alk has touched on only a fow of tho inscct .i-

dentification and control probloms you may cncounter,

I should like to leave you with an invitation to con-
sult your State Department of Entomology and oxton-

sion cntomologist associated with the State Agricult-

ural EIxperiment Station and the Foderal Burcaun of
Entomology and Plant Quarantine, Tho poople associ-

ated with these activitics arc happy to sorveo you,

Q)

CULTURAL PRACTICES AND TURF DISEASES

0, J. locr
iilwaukee Scwerage Commission

The discussion about turf discases must bo directed
toward bentgrass grodéns becausc that is whoero discascs
are nost provalent. Fungicides arc nceded and they
must be used, However, their offectivencss depends in
some moasurc upon monagemont practices., At nost clubs
greens arc treated regularly to provent attacks of di-
scasc., It is far easier to avoid than it is to stop
or courscs where cost is a considerable item, they do
not treat regularly but keop alert and trcat promptly
at tho first sign of discase,

In my travels I sco courscs whore discasc is cxtremely
bad and where the efficiecncy of fungicides is quest-
ioned, Yct at a ncarby course across tlhic road disocase
is much loss of a problem déspite the fact that cli-
mate and soil arc identical., It cuphasizos the fact
that managomont is an important factor.

To conserve time I will bricfly outline what the pic=-

tures will show, Climate affocts discasc in several
ways. Wherce the weather stays cool all scason the
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principal discasc is dollarspot, Brown patch is scl-
dor1 a problem, Thore the fortilizor practices sholld
Po designed to supply nitrogen to provont serious at-
tacks of this disoase into Jquﬂr spot arcas where you
rust be on the alert for dollarspot, Whore spring and
fall arec the only cool scasons and surmer months arc
hot and humid brown patch is apt to be bad in July and
august, Loss nitrogen should bo used thon to roduco
the 1ikelihood of severo attacks of brown patch, Some
grassecs arc rclatively immmne to discasc of all kinds.,
Others arc morec sus ccpuibl to one kind of discasc and
resistant to othors. The 614 cxamplc is tho lietropol-
itan and Washington bent., lictropolitan is smeh more
susceptible *to brown patech and moroc rosistant to dol=-
larspot, whorcas Washington 1s much morc immunc t6
brownpatch and is mmch more suscoptible to dollarspot,
Mention was made by the first spoaker yesborday about
the relationship of crops and discascs., A strain of
wheat is developed that is quite resistant and thoen
newer organisms corie into *bo picturc and it 1is ncc-
(8}

cssary to get now strains. We have tho same situation
with grasses although most of thon that have been good

grasscs have stayed that way rd have stood the test
of time.

501l is extremely important because of its offcct on
the molsturc relationship. Thore arc two courses near
Hartford, Connoccticut where snowmold has boen a scr-
lous DPoblcm. Attaclks have been bad when othor courscs
had no troublc, In my opinion the rcason is the larg-
er amounts of organic matter 1In the greons, Both
clubs used top dressing with high porcentages of or-
gonic matt @r 80 that the greens bocanme almost poat
bogs. As a res 1]t the surfacc stayod wet during the

spring. The fa that it did not dry out favored
snovmiold. Sinco uhcy have changed btop dressing prac-

tices, snowmold has boon less of a problem with them,
and fungicides have given control,

Thon there is the problom of lime usage and soil re-
action, furtilizatlon and 1at oring., When we think a-~

bout feceding Tfertilizer as often 1oon tlamcd for
troubles actually duc to fﬂuLJy uge of water, t-1s
important to provide onough phcswhornb ai potash to
talte carce of thc minin r:quir entse. Incrgbntnlly

potash tends “’WCJlat to offset L?o tondoney of nie-
trogen to dovelop weak structuro, Thon feor rtilization
becomes o matter of nitrogen., In lMilwaulkec nitrogen
lovels are kept protty uniform throughout an sCcason.
By doing thdu dollarspob h s bocome much less of a
problem. Ico Fesor, in liinn OOLl and L~S Verhaalen,
in Iilwaukce have not uscd any fungicideo during the
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summer for several yecars. They have gotten by very
well because they use managoment practices which are
producing goocd turf,

Where brownpatch is a menace, it seems to mo less ni-
trogen should be used in hot weather. Dollarspot is a
diseasc which is cncouraged by too little as well as
too nwuch nitrogen. For brownpatech this is not the
case., A high nitrogen level encourages it, Then we
have the problem of chlorosis due to a tomporary
shortage of iron, It is apt to occur during wot wea-
ther c¢specially on heavily humid and over phosphated
groecns,

This 1is a picture of a green in HManchestor, Now Hamp-
shirec. Had I taken the pilcture without the snow, I
could have told you it was an attack of brownpatch and
you would not have disputed the statciient, The grass
undcrneatihh the snow 1s just as grcen as it normally
would have beon in July. 48 the cnow disappears the
snowmold talzes effect and the grass turns brown., I was
arc excecssive amounts of nitrogen had beoen used in the
late fall and questioning verified the fact. They ap~
plied 8~6-2 at 20 1bs. per 1000 squarc feet in Octo~
ber. Snow camc in carly DNovember and stayed until
March. You can scc what happecned, I don't think any
fungicide would have stopped the attaclk,

The next picture 1is onc showing control of snownold
with Calo~-clor. The grass was treated right out to
the slope., Notice how effectively the fungicide was
in preventing disease. The turf on this green was a-
llowed to harden off before winter, ;

The next picture shows some plots we had in Milwaukee,
The three strips got phosphorus and potash, The pur-
pose of this picture is not to conderm sulfate, Cald-
clor was applied once a month from spring until fall,
with +the last application in mid Scptombor., On the
no nitrogen thore is no snowmold oven on the check
plots., The next picturc is a close-up showing the c-
ffect of nitrogon so far as diseasc is concerncd. On
the Milorganitec fortilized serics thore is plenty of
snowmold on the plot that got no Calo~clor, onc spot
where one ounce was used, none on the two and four
ouncoe rates. Notice that oven the L ounce rate didntt
completoly control the snowmold whore sulfate was the
source of nitrogon. Tho rcason is that tho last treat-
ment was made at a time whon thoe sulfate of am
continued to work, It kopt the grass groen until snow
came.

70




The ncxt pieturc was taken many years ago in Winnipeg.

I was called therc becausc a tournament was to be play-
cd on this course, It looked iike tho drﬁs” would be

very slow in coming back, I told them I tho uGbL thu]

hed had very 1lit tle snow hat winter and high drying
winds, This 'is an oxample of wind burn injury duc bto

shallow roots,

The next picture shows a similor situation in Milwau-
ltcce Tho drying and wind burn 1is occurring on the
high parts of the grocn. When thesc grecons came out
of the winter, i1t looked like they would be all right
but in two or thrcec weocks Lao g rass turncd brown, Tho
turf was shallow rootcd beea of heavy compact soil,
Since Los has acrated, to duvolop a good root struct-
urc, he has had no morc trouble of this kind. As I
said yostorday, in the Ilinnecapolis arce it is custo-
mary to place saplings on the wind swept greens in or-
der to collect snow and providce coverage for the win-
tor, The blanket of snow provents wind burn,

J

The noxt picturc was takeon about 25 years ago. It is
at Morion Country Club. This is a turf nursery of
Washington bent., When I got therc, there was no dol-
larspot on this half of thc nursecry and on the right
discase was bad. When I asked Joc what fungicilde was
usod I was told that a good dosc of lime had beon ap-
plicd on the left hand half about thrce wecks before
the picturec was taken., Herc lime was as good as an
application of fungicide. Just boecause I say that,
don'!'t get tThe idea that am trying to tell you to
throw 1lime coverywhere, Therc arc times when lime 1is
very boncficial and occasionally cven though the soil
has a reaction above pH 7.

The next picturc 1is of some plots at R’odc Island. I
think you can scc thé strip in th sFal:
attacked by discasc. It is copp Co
velvet bent on this strip was badly hit Therc was no
copporspot n tho other strips. Line was not used on
the discascd strip. Tho others got incrcasing amounts
of ground limeston.

The next pilecturc 1is a fairway in the Chicago area
which was badly hit by dollarspot, You can sce the
discasc, This picturé is of the ﬂdjacrn“ fairway with
almost no dollarspot., The only PliLCPQnC in manage-
ment was the fact that an application of lime had boen
made on this fairway *to see if it was nceded by the
turf.

The neoxt picturc was taken quite a few years ago in the
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Chicago areca, I think you can sco the scars of dol-
larspot on this arca and the almost complete absence
of it on cach side, The only differcncc between the
two was the fact that when fertilizer was applicd, the
operator» missed this area. Ilorc we have an instance
of a low nitrogon lovel naking the turf more suscepti-
ble to dollarspot.

The next picture is one of a scaldoed green, in Ken-
tucky. The copper sulfate being used in tho swirming
pool was blamed for the loss of grass, The plugs I
took out showed that tho soil was dripping wot., In ny
opinion it was faulty usc of water,

Horc is a picturc of a rather bad green in the Detroit
arca, We had a trying suwmer in 1948, This green
should have been a bathtub rather than a golf green.
It 1is surrounded by high banks and is low in the con-~
tor so surfacc drainage is impossible. The noxt pict-
urc is a closc-up of the greon showing thoe loss of
grass rosulting from poor drainage and cxcessive wot-
ness at the surfacc,

This is a greon in Grand Rapids in 1948, The grass
isnt't onec of the botter strains, I told the man I

thought the groon was better on a Friday than on thoe

following , Monday. The rcmari was prompted by the ab-

sence of roots under the grass. They had watercd the

groon Friday night and cexpected it to go through until

llonday. The grass wilted and died. The next picture

shows a plug taken from the same green tho following

yoar, Bocausc of bad soil conditions, I induced thom
to drill., Notice the long roots in the drill holes,

With doop roots I am surc mid day syringing is not

nocossary.

I mentioned something about susceptibility of grasscs,
This happons to be a turf nursory at onc of tho cour-
ses in Lkron, Ohio., In the background is metropolitan
bont. This is a poriod when the two types of discase
overlap., The HHotropolitan bent had pienty of brown
ateh but no dollarspot, Thé Washingbon had plenty of
dollarspot but no brownpatch.

The noxt picture is a mixed bent groen. Notice that
the grass in this arca has no dollarspot whoreas tho
othor grass ncarby is badly attacked.

This ig a turf nursery in How York., Astoria bont is on
hisg side and C-15 on the other sido. HNoticec the com-

plotc absence of brownpatch on the left or C-15 side.

This was in 19,8,
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B TTERRIENEETOT

The next picturec is one that I took this summer and it
is the first time I have cver secen any brownpotch on
C~1l. This 1s the oxperimental pie grcen at Louisville,
Thore you can sce brownpatch on C-1 or Arlington,

It is my belief that there ore many rdéasons for a-
voiding a thickly thatched turf on grecens, Aside from
its effect on root development, when dollarspot hits a
heavily thatched green, the scars arc doeply pittod
and tho grooen looks as though it had snall pox. The
fungicidos arc¢ not ncarly as effective whon there is a
heavy thateh. The rocason is that they probably stay
near tho top and the diseasc does its work underncath.

The noxt picturc is of some plots which we operated
during the war., Wo felt that nitrogoen levels were im-
portant gso far as dollarspot was conceirned because
fellows 1like Dave Bell who aro heavy nitrogen usors,
seldom have trouble with dollarspot., Some men in Hew
England fear diseasc and think fortilizer the princi-
pal causo, Théy starve the grass and arc riddled with
discase scars, They confuse dollarspot with phythium
because there is no cure for it, Thore is no stigna
for having a discase for which there is no curo, These
plots got phosphorus and potash, This is the nitrogen
and this is the no nitrogen strip, The nitrogen fed
turf got 1+ pounds of cetual nitrogen por 1000 square
feet per montii, ZThe noxt pileturc is a close-up of the

WO strips. The scors arc smallor and arc less in
number on the nitrogoen fed plots.

We used the fungicide only once each month. It was
applicd on the first day of the month and the fortili-
zor was usod on the 15 of the month., The spacing was
rathor scevere so far as fungiclde usagé was concerned.
This is a Calo-clor plot with nitrogon. The next pic-
ture shows the corrosponding no nitrogen plots, You
can soe that tho onc ounce Calo-clorratc is not doing
noarly as woll as when uscd with some nitrogen, This
hanpens to bo Tersan, MNotice that the usce of nitrogon
made more disecase than the fungicide. Vith materials
such as this applications should be more frequent than
with somo of the othors.

onc which John lionteith gave mo
is from one of the plots where a
calomel corrosive ctburo was used at a high rate ecacl
wook throughout tho growing scason, It was dono to
£ird out if wmercury would build up in the soil to a
voint whore it would adversely affeet The growth of
the grass. Troatments had not started that year be-

L

fore the first atback of dollarspot. Discasc was bad

The next picturce 1
many years ago. Ihi
11
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on the checks but not on the othor plots duc to the
hold over cffeoct of the calomel corrosive mixturoe uscd
the year bofore,

The mnext picture shows a green in Cincimmati, It was
takon last Scptonmber., Vhon I saw tho first bad groon
I was not surc about the causc, It looked liko brown-
patchs Tho cluc was found in this groon, It is the
first stage of 4iron chlorosis, It was so bad olsc-
wherc that the grass had withered and turned brown.

The next picturc is one that many of you have sccn but
it is an oxaiple of iron chlorosis on a green in the
Detroit arca. This was in the summer of 19,8, I was
told it was scald but from the yellow color whore the
grass was beginning to- go out, iron chlorosis was un-
nistakable.

™is 1is a picture of a man spraying a green in Miami
where iron chlorosis was somewhat of a problem, They
arc applying about & of a pound of diron (forrous)
sulfate por 5000 square foet and not using over 20
gallons of water to the green, It is Important when
iron chlorosis is showing to place the iron on the
leaf and not wash it into the soil. High organic mat-
ter content and high moisture scom to aggravatce chlo-
rosis; along with high calcium and high phosphate. I
saw some chlorosis the woek bofore last on a groon
vhere hydrated lime had been put oan tho oulside edge.
It was a dircct burn whore the hydrate was too heavy,
and chlorosis around the edgo.

The noxt picture 1is onc which I have used boforc but
I think it is only appropriate to use it again, It is
a greon’in Springficld, Mass. The groons wore all go-
ing bad. I folt it was a casc of iron chlorosis, This
grecn had boen sprayed with iron sulfate the day be-
fore, A fertilizer bag was placed on this roctangular
arca, The grass is still yollow wherc it got no iron
sulfatec., Bill Daniel told me that ho saw boenofits
from iron show in about 30 minutes on onc of the grcens
in Louisville, whon he was thereo in Soptoemboer,

The next picture was taken a short time ago in FPitts-
burgh. It shows iron chlorosis on a groen, Therec had
beon somo rains scveral days before, The arcas wherc
iron chlorogis is bad are velvet bent, This 1s a
close~up of onc of the spots,

In Cincinnati the coursec you saw in the first picture
had wused a little iron sulfate rogularly all year at
about + of a pound por green., When I was there Thurs-
day of last wocok the grecons werc in porfect condition

Th.




Wihen to water 1is a frequent question, If ¥

water tim
in early
hink the
ered, I

) =~ v ™ pe
2} :’. rh IEng

they had beon that way all ycar.

e

¢ cdoes not HQUt or  whether it is of ni

nmorning, so far as discase is concerned, I
re are more greons overwatorcd than underwat
wes at Butgers a short tinme ago. This i
el who has chargs of the turf irvosUlgations

cre, That norning I arrived Odflj and when I rcachod

nurse o one of the louallzod dry spots
wa"ily %y absence of dew on

grass \g¢ this is another
on for Workmen can spot
dr; areas However, it is im-
portant to N Turf di ses
caused by fungi Contagioxs discases that 1C
are carsod by "“1cr1a for the most part, g

water o
by tho f
Frosh br

4. PRV S o] o
tent, o

of dow and driecs th

T

on

da » gl o5
8] .Y - )
nce vi1C WO ULULLUL o
A1~ 2 ¢ e ~ 7
KLLY &8 as av oot
J

=

v1“, micro-organisms. I can illu
« . 2 o ~ ] o o e 2]
act that you nover sce mold on sta

cad rolds because of its highoer uo
tering in thic morning dostroys Ul
G grass The use of a 1

L

C Lo De
he night 1is very bad in IugEy woa
slows up dirvect eva r::;,r of watoe

IS




