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PLANNING A DISEASE CONTROL PROGRAM 

Herbert Cole, J r . 
P rofessor , Department of P lan t Pathology 

Pennsylvania S t a t e Un i ve r s i t y 

In these days of cl imbing pr ices and s t a t i c or dec l in ing budgets many 
golf courses are faced with reduced purchasing power. Cutbacks are occur-
r ing. From the superintendents v iew, can he provide the same leve l of 
maintenance on fewer d o l l a r s , or must standards also be reduced? The answer 
depends on h is s k i l l and the degree of cutback. For the present wi th most 
net reductions ( i n f l a t i o n a r y reduction in buying power and s t a t i c or reduced 
budgets) in the 0-20 percent range, I be l i eve the same standards can be main-
tained without loss . Very few of us are so e f f i c i e n t that we cannot f ind 
bet ter ways of doing things for less expenditures. 

In an attempt to help you maximize e f f o r t s in at l eas t one area, namely, 
disease con t ro l s , I have prepared a check l i s t of ideas fo r you to consider 
in planning a 1975 program. The sequence of presentat ion represents a p r i o r i t y 
ranking from my view but my p r i o r i t i e s may d i f f e r v a s t l y from yours. I f j u s t 
one of these ideas i s of some use then I won11 fee l my e f f o r t s have been wasted. 

1. Disease control c a n ' t be separated from the to ta l management p i c tu re . 
Every cu l tu ra l p r ac t i c e in some way e f f e c t s disease incidence and 
sever i t y . 

a. I r r i g a t i o n - overwater ing in general makes disease more 
severe. 

L ight syr inging i r r i g a t i o n (except Fusarium b l i gh t ) w i l l usua l l y make 
summer diseases more severe - example fa i rway d o l l a r spot and brown 
patch. 

b. F e r t i l i z a t i o n - nitrogen manipulation is e spec i a l l y c r i t i c a l 
and can be both a plus or minus. 

c . Vigorous grass (not succulent so f t grass) w i l l recover more 
rap id ly and susta in less damage. 

2. There is no subs t i tu te fo r a complete bas ic knowledge of a l l tur fqrass 
di seases. 

a. Diagnosis - know the problem, i den t i f y i t . 

b. Prognosis - the future course of the disease, the out look. 
Is i t se r ious , or j u s t c u r i o s i t y ? W i l l i t get be t te r or 
worse regardless of what you do o r w i l l your e f f o r t s change 
i t s course. 

c . Control - be able to choose among a l l poss ib le a va i l ab l e 
opt ions , then se l e c t the best one for your s i t ua t i on and 
budget. 



3. E s t ab l i sh p r i o r i t i e s for maintenance for the var ious areas of a gol f course. 
For example th i s would be my se l e c t i on . 

a* Greens - kO years ago th i s was the major gol f course cons iderat ion , 
i t s t i l l should be #1. With poor greens a l l e l se i s wasted. 

k* Tees - This i s the green companion; on short holes the in between 
i s j u s t walked over . 

Fai rways - In a c r i s i s during mid-summer a more or less brown 
droughty area can s t i l l serve as a fa i rway ( the duf fer gets a 
bet ter r o l l ) . Sheep pastures o r i g i n a l l y provided fa i rways , at 
leas t yours won ft have the sheep manure problem unless things 
r e a l l y get tough. 

Roughs - Nobody has any r ight to be here anyway. What he 
encounters is h i s own f a u l t . 

e. Don't forget the f lowers and club house area. A few br ight 
spots can make a dismal s i t ua t i on much b r igh te r . 

k . Work as c l ose l y as possible wi th the greens committee and/or club manage-
ment. Be sure that your p r i o r i t i e s and the i r s are in agreement. 

a. When a cutback or change w i l l have a not iceab le e f f e c t , be sure 
they are appraised of th i s ahead of t ime. Try to get them to 
assume r e spons ib i l i t y for the changes that come from f i nanc i a l 
cons t ra in t s . You should not be the blame-taker fo r poor f a i r -
ways on a reduced budget. Be sure the club does not save money 
by replac ing you with your ass i s t an t or foreman. 

5. Measure the cost e f f ec t i veness of a l l you do. 
Eva luate each p rac t i ce in l i g h t of what your do l l a r s produce. Time is 
money but in some instances time is a va i l ab l e and money for equipment and 
mater ia l s is not. 

a. Most gol f courses on slow release f e r t i l i z e r s have exce l l en t 
residual carry-over of plant nu t r i en ts in fa i rways from year to 
year . You can cut back here but perhaps not on greens. 

b. Does th i s fungic ide app l i ca t ion r e a l l y resu l t in a response? 
Is the response you get worth the expenditure? 

c . Maximize the benef i t/cost r a t i o . Some expenditures are marginal ; 
others represent a very wide benef i t/cost d i f f e r ence . Seek the 
wide margins. 

6- Where poss ib le use cu l tu r a l management p rac t i ces to replace high cost 
fungi c ides . 

a. Frequent and l i gh t top dressing is one of the most e f f e c t i v e 
disease control p rac t i ces fo r greens and tees. Moist so i l speeds 
c l i pp ing and thatch decay and provides bac te r i a l act ion fo r sup-
pressing fungal disease organism s u r v i v a l . 



b0 On bluegrass fa i rways wi th Helminthosporium leaf spot and crown 
rot problems a delay in N app l i ca t ions from March to June can 
save $40.00 to $50.00 per acre in fungicide mater ia l costs plus 
$3o00 to $9o00 per acre in app l i ca t ion cost« 

Co I f fa i rway fungic ides are not f eas ib l e in th i s y e a r f s budget 
then take a hard look at i r r i ga t i on* I r r i g a t i o n of the f a i r -
ways in mid-summer makes fungic ides imperative for con t ro l l i ng 
the wet, hot summer d iseases. 

7. Consider a p a r t i a l cu ra t i ve program fo r disease control rather than 
complete prevent ive program* 

a. This depends on your l o c a l i t y and past experience; t r ea t only 
problem areas ahead of time. 

b. W i l l you trade several thousand do l l a r s worth of fungic ide 
expenditures for a twice day examination of greens and tees? 
Fungicide insurance treatments are a poor subs t i tu te for 
ca re fu l examination. 

8, Consider p a r t i a l treatment of port ions of the golf course as problems 
appear. 

a. In many cases the real troublesome areas where diseases appear 
year a f t e r year may involve only a few greens, tees, or f a i r -
ways. Treat these on a prevent ive bas i s , l e t the rest continue 
on a cu ra t i v e bas i s . 

9* Measure e f f ec t i veness of treatments. 

a. Very of ten we see what we wish to see. A f t e r an expensive 
treatment we very much des i re good r e su l t s . Often the resu l t s 
w i l l not stand up in the cold l i gh t of ob j e c t i v e eva lua t ion . 
You cannot a f ford chemical p rac t i ces based on good intent ions 
and hope for r e su l t s . 

b. Leave check areas and untreated s t r i p s . 

0. Apply chemicals in the best poss ib le manner. Everyth ing must be r igh t . 

a. Ca l ib ra ted equipment. 

b. Proper nozzles. 

c . P rec i se dosages. 

d. Good t iming. 

In summary planning a disease control program with a shr inking budget w i l l 
require the best of your a b i l i t y . The rewards can be great . Money freed for 
other purposes can produce much more tangib le resu l t s than unnecessary fungic ide 
treatments. 



A LOOK AT WARM-SEASON - COOL-SEASON COMBINATIONS 

Douglas T. Hawes 
Ass i s t an t Professor 

Un i ve r s i t y of Maryland 

Here in the t r ans i t i on zone from my point of v iew, there are four primary 
tur f species . These are creeping bentgrass, Kentucky bluegrass, bermudagrass 
and zoysia . In a t a l k to th i s organizat ion in June of 1974, I compared the 
advantages and disadvantages of these four species . As you are wel l aware, 
none of these are exac t l y per fec t in t h i s area for tees and fa i rways . Because 
of th i s many of you are t r y ing perennial ryegrass overseedings into e i t h e r 
bermudagrass or Kentucky bluegrass. 

In the summer and f a l l of 1973, I i n i t i a t e d an experiment with e ight 
combinations of warm and cool season perenn ia l s , and the four perennia ls by 
themselves. They were as fo l lows : 

1) 'Meyer1 zoysia by i t s e l f 
2) 'Meyer1 zoysia and a blend of f i v e Kentucky bluegrass v a r i e t i e s 
3) 'Meyer' zoysia and 'Penncross' creeping bentgrass 
4) 'Midwest' zoysia and the bluegrass blend 
5) 'Midwest' zoysia and 'Penncross' 
6) 'Tufcote ' bermudagrass and the bluegrass blend 
7) 'Tufcote ' and 'Penncross' 
8) ' T i fg reen ' (328) bermudagrass and the bluegrass blend 
9) 'Tufcote ' by i t s e l f 

10) ' T i fg reen ' and 'Penncross' 
11) 'Penncross' creeping bentgrass by i t s e l f 
12) the blend of f i v e Kentucky bluegrass v a r i e t i e s 

The Kentucky bluegrass blend consisted of equal parts of the v a r i e t i e s 
Fy lk ing, Merion, Pennstar, A-34 and Adelphi . 

Two f e r t i l i z e r treatments were i n i t i a t e d for these grass combinations 
in May 1974. A summer program was imposed over ha l f of the experiment. This 
consisted of 4 lb of N/1000 square feet appl ied as ammonium n i t r a t e in one 
pound app l i ca t ions during the summer. A f a l l to spring program of the same 
amount of ammonium n i t r a t e was appl ied to the other h a l f . The whole experiment 
received 2 lb of N as ureaformaldehyde in e a r l y September and two pounds of 
phosphorus and potash as a 0-20-20 soluble f e r t i l i z e r . The experiment was 
mowed at 3/4 inches in the summer and 1 inch in spring and f a l l . 

The bermuda and zoysia v a r i e t i e s were es tab l i shed f i r s t . Then heav i l y 
v e r t i c a l l y mowed and seeded in September 1973 to the bluegrass blend and 
'Penncross' to give the desired combinations of warm and cool season grasses. 

The fo l lowing report is the resu l t s from the establishment phase and the 
f i r s t summer of treatment. These resu l t s should thus be evaluated as only 
prel iminary f ind ings . 

The bluegrass blend and zoysia v a r i e t i e s were slow s t a r t e r s and haven ' t 
looked as good as the bermudagrass v a r i e t i e s and 'Penncross ' . I t i s expected 



that the zoysia w i l l prove to be more promising wi th time. The stand of both 
zoysia v a r i e t i e s was reduced by 'Penncross' overseeded into them but not by 
bluegrass. 'Meyer' zoysia and both zoysia-bluegrass combinations were slow 
to heal 4 inch cup-cutter scars l e f t a f t e r removing samples from the p lo t s . 
Zoysia combinations had low qua l i t y rat ings during the summer. These same 
combinations rated much bet ter than s im i l a r bermuda combinations in the f a l l 
a f t e r the f i r s t f r o s t . The reason fo r th i s was the zoysia combinations retained 
more of the cool-season grasses through the summer than the bermuda p lo t s . 
However, 'Meyer1 p lots were s t i l l very patchy. 'Meyer1 does not appear to 
blend as wel l wi th the cool-season grasses as 'Midwest ' . This was expected as 
'Midwest' has long stolon internodes and was o r i g i n a l l y se lec ted for the purpose 
of being used in blends. 

I personal ly found 'Midwest' to be too coarse. The wide blades of th i s 
v a r i e t y did not form a uniform tur f with e i t h e r the bluegrass or bentgrass. 

The bluegrass blend became wel l es tab l i shed in the zoysia and bermuda 
p lots by the summer of 1974. However, in the bare unprotected p lots where 
i t was supposed to form a pure stand of bluegrass, i t did not produce a sa t i s-
fac tory stand by the time f e r t i l i z a t i o n treatments were i n i t i a t e d . With less 
immediate competition from zoys ia , the zoys?a-bluegrass p lo ts had more blue-
grass in them at summer's end than the bermuda p lo ts d id. Whi le bermuda 
competition reduced the percentage of bluegrass under both f e r t i l i z e r programs 
in the bermuda-bluegrass p lo t s , the bluegrass percentage in zoysia-bluegrass 
p lots responded d i f f e r e n t l y . There was a reduction in the percentage of blue-
grass in the zoysia p lots rece iv ing summer N app l i ca t ions on ly . I t should be 
noted that th i s occurred without a s i g n i f i c a n t increase in the zoysia under 
th i s f e r t i l i z a t i o n treatment. A reduction in bluegrass under th i s f e r t i l i z a -
t ion treatment also occurred in the pure bluegrass blend p lo t s . 

Bluegrass seed moved by wind and water es tab l i shed s i g n i f i c a n t s ize 
bluegrass stands in the p lots that were supposed to be pure 'Tufcote ' and 
pure 'Meyer1 , but not in any p lo t overseeded to bentgrass. The 'Tufcote ' 
qu ick ly crowded out th i s bluegrass during the summer, but the bluegrass 
s t i l l maintained a s i g n i f i c a n t leve l in the 'Meyer' p lots that were rece iv ing 
the w inter N program. 

The percentage of bentgrass was not s i g n i f i c a n t l y reduced by summer 
heat and competit ion as the bluegrass was. There was s i g n i f i c a n t l y less 
bentgrass under the summer f e r t i l i z i n g program in the Meyer-bentgrass and 
the 'T i fgreen '-bentgrass p lots but not in the pure bentgrass p lo t s . 

During the overseeding with 'Penncross' there was considerable contami-
nation of other p lo t s . In May a f t e r the f a l l seeding, bentgrass had estab-
l ished s i g n i f i c a n t s ize stands in the p lots that were suppose to be pure 
'Tufcote ' and pure 'Meyer' but not in p lots overseeded to bluegrass. 'Tufcote ' 
competed wel l enough during the summer to reduce th i s contamination to an 
i n s i g n i f i c a n t percentage. However, the 'Meyer' p lots had s i g n i f i c a n t l y more 
bentgrass in them by the end of summer than the 1Tufcote1-bentgrass p lo t s . 
This again emphasizes the slow rate of spread found with 'Meyer' zoysiagrass. 

The 'T i fgreen '-bentgrass combination remained c loses t to a 50:50 
mixture and appears to be the most promising mixture. 



In review, I would l i k e to say that in the t r ans i t i on zone combinations 
of warm and cool season grasses may o f f e r a be t te r a l l around tur f than s ing le 
species. However, more research and much time must pass before I am ready 
to recommend anything but a t r i a l approach to th i s possible so lut ion to your 
tur f problems. 



SOME OBSERVATIONS ON GROWTH RETARDANTS FOR TURF 

Ro E. Schmidt* 
Associate Professor , Department of Agronomy 

V i rg in i a Polytechnic I n s t i t u t e and S ta te Un ivers i t y 
Blacksburg, V i rg in i a 

and 

So Wo Bingham 
Professor , Department of Agronomy 

V i rg in i a Po ly technic I n s t i t u t e and S ta te Un i ve rs i t y 
Blacksburg, Vi rgI ni a 

The studies we have conducted to eva luate growth retardants on f i ne tu r f 
enable one d e f i n i t e conclusion« None of the chemicals tested can be considered 
a panacea« This has been shown by other studies performed in var ious parts of 
the country« Although we have not evaluated a l l chemicals that are considered 
growth retardants , we have studied several that have the most potent ia l fo r 
tur f usage« Some may be good tu r f management too ls i f used properly« 

How does one use growth regulators proper ly? 

F i r s t of a l l , the present ly a va i l ab l e growth regulators should not be used 
on tu r f areas that are intended to maintain a f i r s t c l ass condition« Retardants 
may give undesired resu l t s on greens, tees , and fairways« Slowing growth wi th 
chemicals reduces plant qua l i ty« The most e f f e c t i v e regulators usua l ly cause 
at leas t a temporary phytotoxic e f f e c t on the grass« General appearance may 
become unsat i s fac tory as the o lder leaves die and new leaves are slow to develop. 
Mowers are s t i l l the best grass growth regulators on these types of tu r f areas . 

The most appropriate place to use retardants are on areas that c an ' t be 
mowed e f f i c i e n t l y and where a temporary o f f-co lo r can be to lerated« For example, 
d i tch banks, rough areas w i th shrubs or t r e e s , or steep slopes on which a mower 
cannot be dr iven are areas where a growth retardant can s a t i s f a c t o r i l y be used. 

Secondly, i t appears to be wise to delay app l i ca t ion of the chemical u n t i l 
a f t e r some spring growth has been made, poss ib ly a f t e r the f i r s t mowing i f some 
color i s des i red. I f t rea ted in e a r l y spring before new growth is ev ident the 
new leaves are retarded and subsequently f a i l to provide green tu r f co lor as the 
o lder leaves senesce and deter iorate« S ince most roots of temperate grasses are 
formed in ea r l y spr ing, the app l i ca t ion of a growth retardant w i l l hinder root 
development. App l i ca t ion a f t e r the roots are formed seems to have a less de t r i -
mental e f f e c t . 

Thi rd, heavy dosages should be avoided. Increased app l i ca t ion rates w i l l 
not provide propor t iona l l y increased periods of reduced growth. Also heavy 
dosages may perform as s t e r i l a n t s rather than regulators« 

*Paper was presented by Dr. R« E. Schmidt 



Fourth, app l i ca t ions must be uniform to obta in favorable r e su l t s . The 
growth retardants although uniformly appl ied may not be uniformly e f f e c t i v e . 
Each species in a tu r f mixture w i l l react d i f f e r e n t l y to the re tardant . Even 
when the retardants are appl ied to monospecies t u r f , completely uniform resu l t s 
may not be obtained. Var i a t ions of s o i l , f e r t i l i t y , and microenvironments 
w i th in the tu r f community w i l l cause p lants having the same genotype to respond 
d i f f e r e n t l y . 

Our research shows that the growth regulators we invest igated w i l l reduce 
topgrowth fo r about 6-8 weeks. A f t e r th i s period there i s some topgrowth 
s t imula t ion . This regrowth can be checked wi th a second app l i ca t i on . I t i s 
best to permit some recovery before a second app l i ca t ion is made in order to 
prevent complete de te r io ra t ion of the p lan ts . 

Phy to tox ic ! t y e f f e c t s are genera l l y greater wi th summer app l i ca t ions of 
retardants than wi th spring treatments. I t is poss ib le that lower dosages in 
summer would o f f s e t these e f f e c t s . The slower growing leaves showed more 
symptoms of disease, poss ib ly because they remained in the sward for a longer 
period and therefore became less r es i s t an t to i n f ec t i on as they became o lde r . 

Heavy i r r i g a t i o n and f e r t i l i t y lessen the e f f e c t i v eness of the regula tors . 
On the other hand, p lant growth hindered by lack of moisture or f e r t i l i t y w i l l 
show l i t t l e response from an app l i ca t ion of a growth regu la tor . 

Seedhead production was reduced wi th app l i ca t i on of a l l the i nh ib i to r s we 
studied. 

Delaying spring app l i ca t ion of c e r t a i n growth retardants for one month 
a f t e r underground development s ta r ted gave an increase in Ky bluegrass roots and 
rhizomes over plants t rea ted e a r l i e r . However, t u r f not rece iv ing an appl ica-
t i on of the regulator produced s i g n i f i c a n t l y more roots and rhizomes than any 
of the t rea ted grass. 

The retardants that were most growth i n h i b i t i v e a l so caused the tu r f to 
have the poorest appearance. However, the e f f e c t was temporary and grass from 
a l l p lots recovered in four weeks a f t e r the i n i t i a l app l i c a t i on . This was a lso 
observed when a summer app l i ca t ion ( June) was made fo l lowing a spring treatment 
( A p r i l ) . 

Although we are not in a pos i t ion to recommend any growth retardant based 
on the l im i ted data we have obtained, we fee l that three may have po t en t i a l . 
Sus ta r , Mainta in , and HIR-R07-6145 gave the most topgrowth control wi th the 
l eas t phy to tox i c ! t y . 

HLR-R07-6145 gave exce l l en t control of chickweed and Veronica, a d i f f i c u l t 
weed to con t ro l . I t a lso gave some reduction of Oxa l i s . Mainta in provided 
exce l l en t control of chickweed and Oxal is and p a r t i a l control of Veronica. No 
other weeds were observed to be cont ro l l ed by the other chemicals. 

A greenhouse t es t in which one inch of i r r i g a t i o n was appl ied at d i f f e r en t 
i n t e r va l s a f t e r treatment showed that i r r i g a t i o n should not be appl ied for two 
hours a f t e r app l i ca t ion of the regu la tors . This was e s p e c i a l l y true for the 
Sustar treatment. 



Although growth retardants are not completely perfected for use on f i ne t u r f , 
î f used w î th în t h e i r l im i t a t i ons they can be e f f e c t i v e in some tu r f areas. 
Retardants appear to be most e f f e c t i v e on f i ne tu r f species that are of the dwarf 
or slow growing type. 



NEMATODES IN TURFGRASS 

Joseph T ro l l 
P rofessor , Department of P lant and So l l Science 

Un i ve r s i t y of Massachusetts 
Amherst, Massachusetts 

"Nematodes in t u r f g r a s s , " permits a very broad coverage of the subject . 
However, I intend to descr ibe what plant p a r a s i t i c nematodes a re , review b r i e f l y 
what in jury they can cause to grass , r e l a t e some of my e a r l i e r work on nematodes 
and my present endeavors wi th one nematode, and a lso touch on chemical con t ro l . 

Nematodes are found on land and in water from the A r c t i c to the Equator. 
The greater numbers, however, are most of ten found in the warmer regions. There 
are a l l types of nematodes: those associated wi th animals, others wi th p lan ts , 
and s t i l l others feeding on decaying organic matter . Our in te res t i s wi th those 
that pa ras i t i ze c e l l s of tur fgrass roots and are pathogenic. Their s i ze , length 
and width is measured in microns. A micron is about one twenty-f ive thousandths 
of an inch. Because of t h e i r s ize and the f a c t that they are t r ans lucen t , a 
microscope i s needed to observe them. I t is not uncommon for tu r f managers to 
mistake the thread- l ike larvae of beet les for nematodes. Even the larger plant 
nematodes are not e a s i l y d i s ce rn ib l e wi th the naked eye. They vary in shape 
according to specie but most nematodes in fes t ing tu r f are snake or worm-like. 
Their l i f e c y c l e , in genera l , cons is ts of an egg, four l a r va l stages, and an 
adu l t . P lant nematodes are o f ten div ided into groups according to t h e i r method 
of paras i t i sm. There are ec toparas i tes which complete t h e i r l i f e cyc l e outs ide 
the host, feeding on the p l a n t ' s surface or near surface c e l l s . The other group 
is known as endoparasites which spend part or a l l of t he i r l i f e cyc le feeding 
w i th in the plant t i s sue . 

P lant p a r a s i t i c nematodes feed by i n j e c t i ng a needle- l ike s t ruc tu re , termed 
a s t y l e t , into the l i v i n g c e l l of the grass root. A d iges t i ve enzyme is then 
pumped by the nematode through the s t y l e t into the c e l l . The c e l l contents are 
predigested and withdrawn through the s t y l e t for ingest ion. Enzyme secret ions 
by some nematode species cause an a l t e r a t i o n of the p l a n t ' s c e l l growth which 
resu l t s in abnormal i t ies of the root t i s sue . 

P e r i o d i c a l l y published reports of p a r a s i t i c nematodes assoc iated wi th 
tur fgrasses suggest p lant in jury by the organism. They f a i l to r e l a t e the true 
nature of the re l a t ionsh ip or i t s pathogenic i ty . Such reports are of ten simply 
the resu l t of a f i e l d survey. For instance, in 195*+ I took samples from a 
large number of gol f greens in Rhode Is land and Massachusetts. These tu r fgrass 
samples were taken from areas that displayed symptoms of ch lo ros i s and/or 
dieback. Many of the nematode species ext rac ted from these tu r f samples were 
i den t i f i ed as p a r a s i t i c . However, no experiments were i n i t i a t e d to determine 
i f these suspected pathogens a c t u a l l y caused the ch lo ros i s or dieback. Nematode 
pathogenic i ty on tur fgrass is not always e a s i l y determined but considerable 
progress toward t h i s end has been made in the l as t twenty years . 

As mentioned above, nematodes feed on ind iv idua l c e l l s . Depending upon the 
species of nematode, i t s e f f e c t on the c e l l , the population of nematodes feeding, 
and the p a r t i c u l a r host , vary ing and mul t ip le symptoms may occur. 



There are known nematodes that feed on grass root c e l l s without causing 
not iceab le in jury to c e l l s , but that do br ing about a reduction of e i t h e r the 
p l a n t ' s top growth, root growth or both. There are some nematodes that cause 
a shr i ve led shortened root system but not root l es ions . Others cause va r ious l y 
shaped swel l ings of the root. Stunt ing of both plant roots and shoots, ch lo ros i s 
of the leaves, as wel l as root g a l l s , are caused by s t i l l other nematode species. 
I t is a lso important to point out that nematodes can severe ly reduce tur fgrass 
root systems without producing not iceable above-ground symptoms. However, 
symptoms may become evident when the plants are subjected to s t r ess . 

Nematodes have been shown to be vectors of v i r a l d iseases. They are in 
constant assoc ia t ion wi th so i l microorganisms including fungi and could very 
we l l be involved with fungus-caused diseases of t u r f . Root i n j u r i e s incurred 
by nematodes could also provide areas of entrance by pathogenic fungi . As a 
matter of f a c t , observat ions of fungus diseases on tur fgrass appearing to have 
been a f fec ted by nematodes have already been reported. Dr. Ha l l recent ly 
wrote to me of th i s p o s s i b i l i t y occurr ing in Maryland t u r f . My l a t e s t endeavor 
is one that fo l lows along s im i l a r l i n e s , that i s , experimenting with a specie 

Lonqidorus. Longidorus, a rather large nematode, has been known to transmit 
v i ral d i seases. 

Lonqidorus was found to be in fes t ing poorly growing Poa annua on several 
New England golf courses. The infested tur f was short rooted and could be 
peeled back l i k e a carpet . Experimentation wi th nematodes requires a f a i r l y 
constant source of inoculum. A review of l i t e r a t u r e indicated that the orga-
nism could be propagated on spearmint grown in sandy s o i l . However, a more 
intens ive study of the l i t e r a t u r e showed that Lonqi dorus is a very de l i c a t e 
nematode. To c u l t i v a t e i t the host p lant must be watered with demineralized 
water and the water must be appl ied by sub i r r i ga t i on methods. In addi t ion 
only ce r t a i n types of f e r t i l i z e r can be used to supplement the p l a n t ' s nut r i-
t ion . App l i ca t ion of the wrong form of f e r t i l i z e r and water would resu l t in 
the death of the organism. The point i s , i f such care is required to propagate 
Long!dorus, one wonders how i t surv ives In the f i e l d . To date the only resu l t 
we have been able to obta in i s that the nematode does cause a swe l l ing of 
spearmint root t i p s . The nematode is pathogenic on spearmint. The t e s t s , 
however, w i l l continue for at l eas t one more year . 

Grass species , as wel l as c u l t i v a r s , vary in s u s c e p t i b i l i t y to nematode 
pathogenic i ty . Warm temperature is one f ac to r that favors nematode a c t i v i t y 
and because of the temperature f ac to r southern grown grasses are more of ten 
a f fec ted . There have been many publ ica t ions report ing damage by many d i f f e r -
ent species of nematodes on grasses grown in the Southeast. S t i l l , many of 
the paras i tes belonging to the same genera have been found on tur fgrasses 
grown in the North. In the e a r l y to mid-s ixt ies a study of two of these 
nematodes and the i r e f f e c t on several tur fgrass species was made. 

The two nematodes studied are known as Ty1enchorhynchus, the stunt nema-
tode, and Praty lenchus, the les ion nematode. The former i s an ec toparas i te 
and the l a t t e r an endoparasite. These two nematodes were chosen for study 
because of t he i r widespread occurance on tu r f and because both nematodes 
could be cu l tured axen i ca l l y . Ryegrass, creeping red fescue and Kentucky 
bluegrass were se lected as hosts. 



The experiments cons is t e s s e n t i a l l y of r ep l i ca t i ons of each of the three 
grass species , each grown s ing ly in a nu t r i en t agar in tes t tubes f ree of orga-
nisms. A ce r t a in number of each grass specie were i nd i v idua l l y inoculated with 
les ion nematodes and another group with the stunt nematode. P lants of each 
grass specie were also kept as cont ro l s . Semi-weekly therea f te r two plants of 
each grass specie were removed from the tubes, the roots examined, and the 
nematodes then re- iso la ted and counted. 

Shoot growth of the three grass species was not a f fec ted by e i the r nema-
tode. Many les ion nematodes and the i r eggs were located only in the cortex 
of both primary and l a t e r a l roots of ryegrass and fescue but the nematode was 
found only in the roots of two Kentucky bluegrass p lants . Nematode les ions 
were never apparent on the roots of any of the inoculated grasses but the wa l l s 
of the c o r t i c a l c e l l s were torn by movement of the pa ras i t e . The injured c e l l s 
were not d iscolored nor was there any semblance of necros is . The s t e l l a r t i s sue , 
phloem and xylem, appeared unaffected. 

The stunt nematode, an ec toparas i t e , was never found w i th in the roots of 
any of the grasses nor was i t s s t y l e t puncture of the c e l l s ever d i s ce rn ib l e . 

A se r i es of greenhouse experiments was made to determine the gross e f f e c t s 
of the same two nematodes on the same three tur fgrasses . Ten plants of each 
grass specie were planted in s team-ster i l ized so i l placed in p l a s t i c pots. The 
requirements of the grass in each pot, pH, f e r t i l i t y , water , and mowing he ight , 
were maintained. Each pot of tur fgrass was inoculated with e i t h e r 5000 les ion 
or 5000 stunt nematodes and cont ro ls were maintained. Three and one-half 
months a f t e r inoculat ion the nematodes, were extracted and counted. The top 
growth of the nematode-infested ryegrass and fescue appeared as healthy as 
the top growth of the control grasses. No les ion nematodes were removed 
from e i t he r the so i l or roots of Kentucky bluegrass. The stunt nematode 
caused reduction of the root weight of creeping red fescue. 

A second tes t was made s im i l a r to the f i r s t greenhouse t r i a l , except that 
no f e r t i l i z e r was added during the experiment and nematodes were recovered a f t e r 
two months. 

Both nematodes pa ras i t i zed the three grass species . Yet , the top growth 
of the three grass species infected wi th e i t h e r nematode appeared hea l thy . 
The les ion nematode s i g n i f i c a n t l y reduced the root weight of ryegrass, however, 
the shoot weight of the ryegrass infested wi th the stunt nematode was increased. 
Results of these experiments indicated that both nematodes were pathogenic but 
the e f f e c t s on the grasses were s l i g h t , p a r t i c u l a r l y when the grass was growing 
w e l l . In jury to the c o r t i c a l c e l l s of the grass by the les ion nematode could 
a f f e c t the uptake of nu t r i en ts and water , p a r t i c u l a r l y in the f i e l d where 
these fac tors are l i k e l y to be l im i ted . 

Nematode control can be obtained in a number of ways but on estab l i shed 
tur f i t can be seen that the app l i ca t ion of chemicals is necessary. There are 
a number of nematocides on the market, some more e f f e c t i v e against a p a r t i c u l a r 
specie than others . A l l are toxic to humans but several are extremely tox ic . 
However, wi th the many va r i ab l es occurr ing in the f i e l d i t i s not always pos-
s ib l e to c r e d i t tu r f improvement to a reduction of nematodes resu l t ing from an 
app l i ca t ion of a nematocide. 



We conducted nematocide t e s t s in the pas t and aga in l a s t s p r i n g . The 
e a r l i e r i n v e s t i g a t i o n i nvo l ved the e v a l u a t i o n o f seven nematocides compared 
to an a p p l i c a t i o n o f f e r t i l i z e r . To determine the e f f e c t s o f t reatments , 
c l i p p i n g and root we igh t s were measured. The f e r t i l i z e r and one nematocide 
inc reased c l i p p i n g we i gh t s . F e r t i l i z e r improved t u r f c o l o r . A l l nematocides 
reduced the number o f p a r a s i t i c nematodes, two o f them more e f f e c t i v e l y than 
the o the r s« The f e r t i l i z e d p l o t s conta ined the h i g h e s t number o f p a r a s i t i c 
nematodes. Root we i gh t s were not a f f e c ted by any nematocide t reatment. 

In l a s t y e a r ' s nematocide t r i a l a s i n g l e chemical was app l i ed at three 
d i f f e r e n t r a t e s . A t a l l r a te s the chemical i n j u red the t u r f , which recovered, 
a l l the t reated t u r f p l o t s appear ing da rker green in c o l o r and h e a l t h i e r than 
the c o n t r o l s . The p o i n t , however, i s that there were very few, i f any, pa ra -
s i t i c nematodes in any o f the t e s t p l o t s p r i o r to chemical a p p l i c a t i o n . I t 
i s p o s s i b l e that in both nematocide t r i a l s , s t i m u l a t i o n o f g r a s s growth may 
have been brought about by the e f f e c t s o f s o i l f e r t i l i t y and i t s i n t e r a c t i o n 
w i th the nematoc ides. A l s o , in the f i r s t t e s t the nematocides reduced pa ra -
s i t i c nematodes and at the same time inc reased n u t r i e n t a v a i l a b i l i t y , both 
o f which cou ld have s t imu l a ted p l a n t growth. In a d d i t i o n , some nematocides 
are known to have e i t h e r i n s e c t i c i d a l o r f u n g i c i d a l a c t i v i t y and t h i s i n s e c t 
o r fungus con t ro l cou ld account f o r t u r f improvement. When work ing w i th a 
b i o l o g i c a l e n t i t y , e s p e c i a l l y s o i l i n h a b i t a n t s , i t can be ve ry d i f f i c u l t to 
o b t a i n c l e a r - c u t r e s u l t s . 

To sum up - - There are many p a r a s i t i c nematodes pathogen ic on t u r f g r a s s 
and they appear to be most damaging to t u r f g r a s s e s in the S ou thea s t . Patho-
gen i c nematodes cause root l e s i o n s , s l ough t i s s u e , v a r i o u s l y shaped s w e l l i n g s 
o f the g r a s s roo t , and o the r e f f e c t s . Above ground symptoms most o f t en are 
not d i s c e r n i b l e except p o s s i b l y when popu l a t i on b u i l d - u p and s t r e s s o ccu r . 
C h l o r o s i s and t h i n n i n g are the usua l top symptoms. Nematoc ides, some more 
s p e c i f i c f o r the con t ro l o f a p a r t i c u l a r nematode than o t h e r s and seve ra l 
more t o x i c , w i l l reduce nematode p o p u l a t i o n . Remember, they reduce numbers 
and repeated a p p l i c a t i o n s may be needed to keep p o p u l a t i o n s low. Most 
important - i f nematodes are su spec ted , be fo re a p p l y i n g a c o n t r o l , check 
w i th a t r a i ned nematologi St.- Have him i d e n t i f y the p a r a s i t e s p re sen t and 
t h e i r numbers, then choose and app ly the c o r r e c t c o n t r o l s . L a s t , there i s 
a need f o r i nc reased and more thorough i n v e s t i g a t i o n o f p a r a s i t i c nematodes 
found a s s o c i a t e d w i th t u r f g r a s s e s . 
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EFFICIENCY AND SAFETY IN CONTROLLING WEEDS ON THE GOLF COURSE 

Ralph E. Engel 
Professor , S o i l s and Crops Department 

Rutgers Un i ve r s i t y 

Chemical weed control has become a great tool in growing t u r f . I t has brought 
more improvement in the l as t 25 years than any other phase of tu r fgrass management. 
Yet , care less use of t h i s procedure is dangerous to t u r f ; and, on occasions, 
herbic ides have done more harm to the grass than we have rea l i zed . 

Certa in steps genera l l y apply when we attempt tur fgrass weed contro l hoping 
to obtain the best resu l t s w i th the greatest e f f i c i e n c y and sa fe t y . The f i r s t 
step i s growing good t u r f . This reduces the necess i ty for frequent use of herbi-
cides that may in jure the grass . Secondly, choose the cor rec t herb ic ide . This 
becomes more d i f f i c u l t as more and more herb ic ides and va r i a t i ons of t he i r use 
occurs. I f there is no c l ea r answer as to which chemical should be appl ied , use 
the establ ished chemicals that you have known and worked wi th before. There are 
times when you must t r y a new chemical for the f i r s t t ime. Check wi th other 
professional tu r fgrass managers on such occasions. This may be a good procedure 
even though you know the chemical . Third, know when to use a herb ic ide . One 
aspect of determining when to use a chemical is the r e l a t i v e benef i ts and r i sks 
involved. No herb ic ide makes the grass grow be t t e r . I f the weed problem is worse 
than the in jury r i s k , treatment is j u s t i f i a b l e . 

App l i ca t ion at the correct time of the year is an important concern in 
herbicide use. While dandelions can be t rea ted too ea r l y wi th 2,4-D for good k i l l , 
i t is j us t as important to apply th i s chemical in time to prevent a large crop of 
seedheads. In the case of preemerge herb i c ides , most of these perform best when 
they are appl ied 2 or 3 weeks in advance of crabgrass germination. Fourth, 
applying the correct rate is important. Too l i t t l e g ives poor control and too 
much can cause serious in jury and waste money. The f i r s t step is determining 
the amount of chemical concentrate required per un i t area for use in c a l i b r a t i o n 
of the spreader or sprayer . Recheck the ca l cu l a t i ons to assure no mistake has 
been made. The second step is to c a l i b r a t e the spreader or sprayer . This may 
take considerable time i f you are unfami l i a r wi th equipment or i t is working 
poorly. At the time of c a l i b r a t i o n , make sure the equipment has a uniform 
spreading pa t te rn . 

A t ta in ing complete control of t u r f weeds, i . e . , to the l a s t weed, i s 
e f f i c i e n t fo r many s i t e s . This is e s p e c i a l l y t rue on small areas and wi th weeds 
such as crabgrass, dandelion, and goosegrass. Once the number of weeds is 
reduced to a few, hand removal or spot treatment on a regular basis may be eas i e r 
and safer than a l lowing a few weeds to increase into a problem that requires use 
of a severe herb ic ide treatment a t an ea r l y date. 



Suggestions on Several Weeds and Herbicides 

I t is standard procedure to use 2,4-D for dandelion, buckhorn and broadleaf 
p l an ta in . Ye t , a spec ia l d i s t i n c t i o n should be made on golf tu r f where bentgrass 
and annual bluegrass are of ten the major grasses. With these spec ies , use of 1/2 
to 3/4 lb . a c t i v e ingredient per acre (Al/A) of 2,4-D w i l l g ive qui te s a t i s f a c to r y 
control wi th less r i sk to the t u r f . This contrasts w i th the 1 to lb . Al/A 
rate which is appropriate on Kentucky bluegrass lawns and roughs. On occas ions, 
use low v o l a t i l e 2,4-D for greater safety to nearby p lan ts . When c l o ve r , chick-
weed and/or knotweed are present in bentgrass-annual bluegrass fa i rways in the 
spr ing, use the lower rate of 1/2 lb Al/A 2,4-D wi th 1/8 to 1/4 lb Al/A of 
dicamba. Some may prefer to use the commercial mixes for these weeds on the 
go l f course, but these herbic ide preparat ions should be checked for the t o t a l of 
the re la ted compounds of 2,4-D, S i l v e x and mecoprop. When these to t a l 1 lb/A or 
more, the r i sk to the tu r f becomes s im i l a r to the use of a high rate of 2,4-D 
alone. 

When c l ove r , chickweed and/or knotweed occur , spring treatment, we l l in 
advance of hot weather, is recommended. Usua l l y , t h i s can be done as soon as 
the c lover has good leaf growth. When these weeds occur w i th no dandel ions, 
dicamba at 1/4 lb Al/A is adequate. Some may wish to use the phenoxys such as 
mecoprop and s i l v e x . Again, wi th bentgrass-annual bluegrass t u r f , t h i s ra ises 
concern over the large to t a l of phenoxy mater ia l being appl ied . S i l v e x is always 
quest ionable on f i ne t u r f and rather than use mecoprop alone, i t might be 
combined wi th dicamba. 

Preemerge for control of crabgrass and gooseqrass — Control of crabgrass 
wi th the a v a i l a b l e preemerge herb ic ides is qui te good but they are o f ten less 
s a t i s f a c t o r y on goosegrass. Yet , the turfgrower has no choice but to use these 
chemicals on many occasions. Careful and we 11-conceived use of these chemicals 
becomes important. 

Control of annual bluegrass -- Before gol f course superintendents in the 
cooler l a t i t udes consider a l l -ou t at tacks on annual b luegrass, they should 
consider t h e i r chances of growing t h i s grass success fu l l y . In some of our 
cooler c l imates , i t should not be looked upon as a weed. I f you consider annual 
bluegrass a weed, you must s t i l l r e l y heav i l y on management for control because 
we do not have herb ic ide panaceas. Of the chemicals a v a i l a b l e , t r i - ca l c i um 
arsenate has given the best control in sp i t e of the f a c t that i t is a r i sky 
chemical . Cur rent l y , the u n a v a i l a b i l i t y of t h i s chemical does not leave us wi th 
any simple method of e l im ina t ing the annual bluegrass problem. A number of our 
preemerge herb ic ides are qui te good at preventing annual bluegrass germination. 
But the need for longer res idual a c t i v i t y from l a te summer through spring plus 
t h e i r i n a b i l i t y to control the vege ta t i ve types of annual bluegrass do not make 
them a good prospect fo r control of t h i s weed. 

Endothal showed some s e l e c t i v i t y on annual bluegrass in bentgrass tu r f in 
our t es t s of some years ago. We never, and do not now, propose that i t can be 
used as an erad icant fo r annual b luegrass. When used in e a r l y spring during 
cooler weather, before the f lush of heavy growth, severa l endothal treatments w i l l 
depress the annual bluegrass content of the t u r f and control c l o ve r . This type 
procedure w i l l help bentgrass remain dominant. The endothal treatment is 
inexpensive and leaves no residue problem. 



When concerned about annual bluegrass, u t i l i z e the management too ls that 
minimize t h i s weed. F i r s t , avoid loss of tu r f by: (a) water ing to save the 
bentgrass - not annual bluegrass, (b) disease con t ro l , (c) insect con t ro l , 
(d) d isc reet mowing and (e) spreading t r a f f i c . Secondly, use the minimum amount 
of water for bentgrass growth in l a t e summer when annual bluegrass might germi-
nate. Third, use a minimum of nitrogen required for the bentgrass. 

No Mistakes wi th Herbic ides 

"No mistakes" is a big order but the d i sas te r of a wrong herb ic ide appl ica-
t ion is about the worst thing that can happen to a t u r f . An important step in 
avoiding mistakes is knowing the chemicals. Do not re ly on trade names on l y ; 
learn to assoc ia te these wi th the common chemical name. Maintain information on 
such things as the safe rates of app l i c a t i on , residue problems, safety concerns 
for the app l i c a to r , the weeds that are cont ro l l ed e f f e c t i v e l y , e t c . Poss ib l y , 
such records should be maintained for each chemical and weed on a 5 x 8" card. 

Check wi th others on the use of a herb ic ide . This is e s p e c i a l l y t rue for 
the newer chemicals. Opinions on such things as choice of chemicals, rates of 
app l i c a t i on , e f f e c t i v eness of the treatment, and t imel iness of the app l i ca t i on 
commonly need cons iderat ion. Do not hes i t a t e to c a l l someone e l s e for a quick 
opinion. Mistakes in app l i ca t ion rate and techniques can be avoided. Al low 
plenty of time to prepare for an herb ic ide app l i c a t i on . This w i l l permit 
rechecking the ra te . A lso , i t g ives time to check on the de l i ve ry rate of the 
app l i ca t ion equipment and the uniformity of d i s t r i b u t i o n . Cont inual ly recheck 
the app l i ca t ion rate during use of the chemical . 

Herbic ides are one of our most va luable too ls in tu r f production. Adverse ly , 
they are among the most r i sky p r a c t i c e s . Keep up-to-date on herb ic ides and 
s t r i v e cont inua l l y to improve your profess ional ism wi th herb ic ides . 
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New courses today have a wider se l ec t ion of bet te r equipment than ever 
before. The gol f course superintendent has a choice of the one motor and frame 
(power pack type) wi th several interchangeable un i ts for var ious maintenance 
funct ions or the conventional complete un i t each propel led by i t s own motor 
and used mainly for j u s t one task. The former is not a new concept, i t has 
been t r i ed before, but now manufacturers are responding to golf maintenance 
needs bet te r than ever before. 

We a l l have seen recommended equipment l i s t s for an 18-hole golf course. 
We have one of our own which has been published in our Green Sect ion Record. 
I t l i s t s a l l the necessary equipment for normal operat ion, i t emphasizes the 
need for a mechanic and a we 11-organ?zed workshop as the beginning of a suc-
cessful operat ion. nDown-timeM must be kept to a minimum, otherwise i t w i l l 
ruin you. There ' s no be t te r way to keep machines going than to employ a good 
mechanic. A superintendent cannot t i e himself down to the bench - too much 
gets away from him, control is los t and soon he loses out i f he t r i e s to double 
as a mechanic. 

Good equipment begs good operators ; they must be t ra ined in proper equip-
ment use. They must know what the super intendent 's goals are , they must know 
what is expected of them so that they can do everyth ing r ight the f i r s t time. 
To do i t r ight means that the equipment should be in good running condit ion 
at a l l t imes. Good mechanics know they must read and understand the se rv i ce 
ins t ruc t ions that accompany every piece of equipment. A good mechanic has 
good rapport wi th the crew so that he can re lay the spec ia l ins t ruc t ions for 
the use of every machine and the crew in turn can accurate ly report back 
trouble symptoms to him. 

E f f i c i e n t use of equipment a lso means the r ight machine for every job . 
The superintendent must organize and manage so that the machinery required is 
operable when needed. Mechanical sand rakes, t r i p l e x greens mowers, aera tors , 
thatcher-seeders and a l l kinds of exce l l en t mowing machines have made the job 
eas i e r and have increased job e f f i c i e n c y f a r beyond what was possible not too 
many years ago. How you harness th i s e f f i c i e n c y and a l l o c a t e savings to other 
areas of maintenance r e f l e c t s upon your a b i l i t y as a leader and superv isor . A 
harmonious re l a t ionsh ip wi th your membership and crew is dependent upon your 
a b i l i t y to set up job p r i o r i t i e s in a workable manner and execute them with 
d i spatch. 

To have machinery in t ip-top shape the year-around depends grea t l y on 
whether you are e f f e c t i v e in w in te r r epa i r . Major overhaul ing is done in the 
off-season by the work crew as d i rec ted by the mechanic or by sending i t out to 
a repa i r shop. When spring comes, a l l machinery should be ready to go and 
hopeful ly w i l l l a s t the season, except fo r the usual minor repa i r , adjustments, 
spark plug replacement, back-lapping, e t c . Read and abide by the se rv i ce 
manuals - they are the key to more e f f i c i e n t r epa i r , which in turn is the 
springboard to more e f f i c i e n t operat ion of a l l equipment. 



There is no easy so lut ion to the e f f i c i e n t use of equipment« Every 
superv isor has h i s own technique in blending man and machine to the most 
e f f e c t i v e end. The goal for a l l , however, is the same and here are some of 
the important ways of get t ing the most out of your equipment. 

(1) Tra in operators in proper use and handling of machines -
cor rec t speed, i . e . , two-cycle engines are run at higher 
speeds and therefore more a l e r t operators are required, 
four-cyc le machinery should not be used on h i l l s , e t c . 

(2) Allow the mechanic to attend se rv i ce schools run by equipment 
f i rms. 

(3) Assign one machine (where poss ib le ) to one worker who w i l l be 
responsible for care and f a u l t l e s s operat ion of that s p e c i f i c 
machine; he w i l l report problems in w r i t i n g , c lean and 
serv i ce i t wi th o i l , gas and grease i t before s tor ing i t in i t s 
assigned place a f t e r each operat ion. 

(k) Any se rv i ce beyond that mentioned above should be handled by 
the mechanic. A i r f i l t e r c leaning or changes, adjustments, 
gr inding, back-lapping, e t c . should be the r e spons ib i l i t y of 
the mechanic. Keep needed small parts stocked - keep a good 
small parts inventory. 

(5) Have a check l i s t for every piece of equipment for inspection 
before and a f t e r every use. 

(6) Use veh i c l es to transport smal ler machines where poss ib le . 
S ing le greens mowers e spec i a l l y could be knocked out of 
adjustment e a s i l y i f walked from green to green. 

(7) Be sure to use the warranty that comes with every piece of 
equipment. Warranty repa i r costs are f igured into the r e t a i l 
f ac tory pr i ce so why not take advantage of them. 

Ways to Reduce Repairs 

The best approach to minimizing repa i rs is to fo l low a preventa t i ve 
program of maintenance and care . Change o i l and f i l t e r s , l ub r i ca t e , adjust-
ments are a l l part of preventa t i ve maintenance. Common sense in operat ion -
good operators who share a sense of pr ide in doing a job wel l w i l l a lso see 
to i t that t he i r equipment is running proper ly ; i f i t i s not , they w i l l be 
quick to check i t out wi th the mechanic or superintendent. Good operators 
w i l l not abuse the equipment - they w i l l exerc ise care in t ransport ing, using, 
car ing for ( c lean ing , e t c . ) and s tor ing a l l equipment. In s tor ing equipment 
care should be exercised to insure i t is not wrecked, abused or ruined in 
any way. Good storage technique again means abiding by the rules set down 
in the equipment manual - i t w i l l save you many do l l a r s in repa i r b i l l s . 
One common e r ro r c i t ed by a salesman of sprayers is that the l i d is closed 
t igh t whi le the sprayer s i t s exposed in the hot summer sun. i t corrodes 
the insides and causes a host of other problems. Many sprayers have been 
junked long before they should have been had good a i r c i r c u l a t i o n been 
provided during storage. 



When buying equipment, t r y to buy heavy duty types where possible -
they w i l l l a s t longer and give be t te r performance in the long run, i . e . , 
double-edged bedknives, tungsten-carbide t ips for aerator t i nes , e t c . 
L ighter un i ts such as rotary mowers and other equipment considered expendable 
a f t e r a year or so of use can be bought for the best p r i ce offered« We see 
a l l kinds of rotary un i ts in our t r a ve l s around golf courses which is t e s t i -
mony to th i s thes i s . 

Ways to Reduce Purchase Cost 

(1) When buying new equipment, t ry to buy in bulk, i . e . , one large order 
has a be t te r chance of being discounted than several small ones. 

(2) Put one manufacturer against another. Toro vs. Jacobsen can be an 
in te res t ing ba t t l e and can possib ly get some concessions on p r i ces . 

(3) Pay in cash. Most d i s t r i bu to r s give cash discounts. 

(4) Trade-in. Don't forget the al1-important t rade-ins. Even a few 
hundred do l l a r s allowed for old or used pieces of equipment can mean 
something in savings. This is a lso a good way of c leaning out o ld 
and obsolete equipment that would otherwise be c l u t t e r i n g up the 
shop. Try to get something for i t . 

(5) Lease equipment. With leas ing there is no i n i t i a l purchase cost , 
but rather a s ing le monthly payment. Study could be given to the 
tax advantages in th i s method, e spec i a l l y where a club has l i t t l e 
working c a p i t a l . Some of these plans run on a 12, 18, 2k or 38 
month lease. Some are open-ended where the equipment goes back to 
the leaser a f t e r the period of lease is up, whereas other lease 
plans at the end of payment period, the equipment becomes the property of 
the leasee. There could be some advantages here. 

In conjunct ion wi th t h i s , short-term leasing could a lso save you some 
money, e spec i a l l y on seldom-used pieces of equipment l i k e r o t o t i l l e r s , tren-
chers, or even seeders. I t could be worthwhile looking into the inventory 
of local ren t-a l l companies. They could surpr ise you. 

(6) I f money i s t i g h t , look to your d i s t r i b u t o r or other golf courses 
o f f e r i n g used or recondit ioned equipment for sa le . Some real 
bargains are a v a i l a b l e through t h i s , but e spec i a l l y where a new 
superintendent comes into a club and, say, is a Jacobsen man and 
replaces a l l the Toro equipment, or v i ce versa . Some s l i g h t l y 
used equipment can be had at real bargain pr i ces by th i s method. 

(7) Check into the d i s t r i b u t o r ' s demonstrator models. I f covered by 
the o r i g ina l warranty , even though used, nothing can be los t and 
some do l l a r s can c e r t a i n l y be saved. 

(8) On some small purchase l i k e rotary mowers, chain saws, r o t o t i l l e r s , 
or even small garden t r a c to r s , perhaps the p r i ce of local discount 
stores could be compared wi th that of the d i s t r i b u t o r . A small 
hand rotary mower is a small hand rotary mower, so i f some money can 
be saved by purchasing i t at a discount o u t l e t , then why not do i t . 



EFFICSENT LABOR MANAGEMENT 

Richard E . Va lent ine 
Superintendent 

Merion Country Club 
Ardmo re, Pennsylvan î a 

F i r s t o f f , l e t me make th i s pe r f e c t l y c l e a r . . . w h a t I am about to say re l a tes 
to the Labor Management Program as I have experienced i t in over 20 years of 
employment at the Merion Golf Club. I wi11 not attempt to suggest to you what 
you should do at your own gol f course. I w i l l t e l l you how we operate at Merion, 
(a non-profit p r i va te golf c l ub ) . Every golf course is d i f f e r e n t . Every g o l f e r ' s 
needs and demands are d i f f e r e n t . Consequently, every golf maintenance program 
var ies somewhat. 

Before attempting to descr ibe a thorough , e f f i c i e n t Labor Management Program, 
l e t me f i r s t expla in what kind of labor force 1 have at Merion: 

My Labor Force cons is ts of men that have been employed by Merion from 
one year to f i f t y years . S ix or seven men are f u l l time (year round) 
wh i le some work 7-8 months each year . Others are part time. (Summer 
help inc luded) . The i r ages vary from teenagers to e ighty years . As 
long as a man can produce a f a i r days work, I sha l l continue to employ 
him - no matter how old he i s . I get j u s t as good and, f requent l y , 
be t te r work performances from s tead ie r , o lde r , r e l i a b l e men. 

This is what Merion provides the Labor Force: 

1. Good Pay Sca le - be t te r than average in area. 

2. Cost of l i v i n g and pay increases y e a r l y . 

3. Bonuses - Christmas time. 

A. Blue Cross & Sh ie ld Program. 

5. Exce l l en t vacat ion program. 
6. New pension plan. 

I l i s t these employee prov is ions because 1 think i t is important to have 
these i f a Labor Force is to be responsible and e f f i c i e n t . 

Before the Golf Course Superintendent can attempt to be an e f f i c i e n t , 
e f f e c t i v e labor manager, he should f u l l y understand every phase of work under 
h is charge. He should study and learn as much as he can about every duty 
performed on the golf course. 

At th i s time of the year and e spec i a l l y whi le attending tur f conferences 
such as th i s - my mind r e f l e c t s back to t h i s past y e a r ' s course maintenance 
performances and I r ea l i ze how I would have delegated assignments d i f f e r e n t l y , 
bet ter u t i l i z e d equipment and appl ied mate r i a l s d i f f e r e n t l y in vary ing propor-
t ion . Hindsight is experience and is inva luable . 

I fee l that I can do and have done most of the da i l y tasks on the course. 
Upon th i s bas i s , I am ready to d e l i v e r assignments to others , knowing what 
performance to expect and how much time i t takes to complete any job . Through 



observat ion on how each man performs h is duty, I make job se l e c t i ons , t r y ing to 
place the r ight man in the best poss ib le s i t u a t i on . 

Merion Golf Club Green S t a f f 

1. Superintendent - Should have an understanding of a l l phases of 
course maintenance procedures and I l i s t j u s t 
a few - not necessa r i l y in order of importance: 

a. Agronomist, Entomologist, Nematologist, e t c . 
b. Mechanical and e l e c t r i c a l . 
c . Admin is t ra t i ve - purchasing, budgeting, e t c . 
d. I r r i g a t i o n & drainage. 
e. Landscaping. 
f . Pub l i c r e l a t i ons . 
g. Construct ion. 

2. 

e t c . , e t c . , e t c . , e t c . 

Ass i s t an t Super-
intendent 

Shop Foreman 

4. Foreman - East 

Should be w i l l i n g to assume a l l of the super-
indent ' s r e s p o n s i b i l i t i e s and be w i l l i n g to 
tack le any job . 

The mechanic at Merion is present ly one of the 
best around. He understand hyd ra l i c s , d i e s e l , 
e t c . and is inva luable . He keeps me operable 
and doesn' t work on the course. He is too 
busy se r v i c ing equipment for both courses. 

This man is a hard-working jack-of-a l1-trades . 
He can weave wickers , climb t rees , bu i ld w a l l s , 
e t c . , e t c . , e t c . He is t r u l y a masterful 
course renovation and construct ion man. 

5. Foreman - West 

6. Dr ivers (2) 

Sect iona l Equipment 
Operators {k) 

8. Common Laborers (2) 

Old timer in h i s 50th year at Club. Sets 
course up d a i l y . Understands the en t i r e 
operat ion. Doubles as d r i v e r and plumber. 

Do a l l large range un i t mowing. Understand 
mower adjustments. Older men that can go on 
and on and on — I hope. These 2 men double 
as app l i ca tors and understand techniques in 
applying mate r i a l s . 

Mow d a i l y . Operate a l l mowing-renovation 
equipment, e t c . Power spray and power rake 
as wel1. 

Hand rake - weed t raps. Scythe around 
bunkers. P ick up debr i s , e t c . , e t c . , e t c . 



9. Groundsmen (summertime) -
3-4 ( t u r f students -
when ava i l ab l e ) 

10. I r r i ga t i on Man - West 
Course (summer) 

11. Club House Gardener 
part time 

12. Cart Man - West Course 
Guard, Gardener a l l in 
one 

With a s t a f f such as I have l i s t e d , i t i s easy to see how Merion is able 
to be s e l f s u f f i c i e n t . 

We operate as a do- i t-yourse l f c lub. This i s n ' t new - we have always 
operated as our own construct ion and maintenance team and, hopefu l l y , w i l l 
continue to do so in the future . 

A l l of th i s makes for p leasant , i n te res t ing working condi t ions , leading 
to e f f e c t i v e management. 

Do every job imaginable. I f tur f students 
then I can usua l l y make out with 3. 

Evenings and ea r l y morning. Sometimes use 
part time worker. 

( Indust ry r e t i r ed man) - works 3 days a week. 
Exce l l en t s i t u a t i o n . Conscientious and 
neat. 

Ret i red chauffeur . Exce l l en t worker. Loves 
to work and give se r v i ce . 



WAYS TO SURVIVE IN 1975 

John R. Hal 1 
Ass i s tan t Professor 

Un i ve rs i t y of Maryland 

There can be no doubt that we are l i v i n g in a very fas t changing world. 
As we read the da i l y newspapers and l i s t e n and watch radio and t e l e v i s i on news-
casts we are constant ly aware that events are occurr ing at an astonishing pace. 
The turfgrass industry is changing at the same rate as the rest of the business 
world. The rapid increase in Maryland's population from 3.1 m i l l i on in I960 to 
3.9 m i l l i on in 1970 provides adequate evidence that we are l i v i n g in one of the 
most rap id ly growing areas in the United S ta tes . The number of home lawns in 
Maryland is estimated to have increased 74% in that ten year period. Homeowners 
in Maryland were spending an estimated 42.2 m i l l i on do l l a r s annually to maintain 
lawns in 1971. During that same ten year period the number of golf f a c i l i t i e s 
in Maryland increased from 93 to 164. I t was estimated in 1972 that more than 
80 m i l l i o n do l l a r s was being spent by the tur fgrass industry to maintain tur f 
in Maryland. (1) 

There can be no doubt that tur fgrass in Maryland is big business. Few 
people are aware of the real economic impact of the tur fgrass industry upon 
the S ta te of Maryland, however, the more progressive assoc iat ions are making 
every e f f o r t to br ing th is fac t to the a t tent ion of the people of the s ta te . 

In th i s rapid moving world the super intendent 's job r e s p o n s i b i l i t i e s have 
not remained stagnant. Todays progressive superintendent has to be a qua l i f i ed 
agronomist, entomologist, nematologist, patho log is t , 1abor management s p e c i a l i s t , 
business manager, purchasing agent, accountant and almost a lawyer to keep 
abreast of current Environmental Protect ion Agency (EPA) and Occupational 
Safety and Health Administrat ion (OSHA) d i r e c t i v e s . Today's superintendent 
needs to stay on top to surv i ve . Unl ike Mspoon fed" execut ives in big business, 
the superintendent must persona 11ycfesign and implement h is educational programs. 
He must seek the educational information that he needs. 

What sources of information are a va i l ab l e to the progressive superintendent? 

Every superintendent must re ly heav i l y on the vast volume of tur fgrass 
management information that ex i s t s in the minds of the 300 or more superintendents 
in the Mid-At lant ic Region. The valuable p rac t i ca l experience which serves to 
make up the ART of tur fgrass management is w i th in the minds of the experienced 
superintendents in the Mid A t l a n t i c Assoc iat ion of Golf Course Superintendents. 
The exchange of information between peers is essent ia l to the maintenance of a 
v i ab le and funct ioning body of knowledge on turfgrass management. 

Several tur f courses are of fered by the Un ive rs i t y of Maryland and V i r g i n i a 
Polytechnic I n s t i t u t e and S ta te Un i ve r s i t y . A four year program in Turf and 
Urban Agronomy is a va i l ab l e in the Department of Agronomy at the Un i ve rs i t y of 
Maryland. This program leads to a Bachelor of Science Degree. The I n s t i t u t e 
of Applied Agr i cu l tu re o f f e r s a two year technical degree and in depth t ra in ing 
in Turfgrass Management preparing students to become Golf Course Superintendents. 
Every spring the Un i ve r s i t y College D iv i s ion of the Un i ve rs i t y of Maryland o f f e r s 
an advanced course in tur fgrass management, Agronomy 405, during the evening as 
a part of t he i r continuing education program. 



The Cooperative Extension Se rv i ce is designed to serve the super intendent 's 
educational needs. I t organizes F i e l d Days, educational conferences and Short 
Courses to keep you aware of changes in tur fgrass management. There are several 
educational pamphlets and publ icat ions a va i l ab l e which are designed to communicate 
knowledge to the Golf Course Superintendent. The Extension Se rv i ce continues to 
be a v a i l a b l e to provide input, when asked, that is he lpfu l in keeping Assoc iat ions 
v i ab l e and a c t i v e . Assoc iat ions are essen t i a l to the educational process because 
they provide an important means of t ransmit t ing and accumulating knowledge. 

The progressive superintendent remains aggressive in constant ly pursuing 
research information as i t becomes a v a i l a b l e . Extensive research programs are 
underway at several of the U n i v e r s i t i e s in the Northeast . These programs continuously 
provide v i t a l information to superintendents about new v a r i e t i e s , f e r t i l i z e r s , 
pes t i c ides and management techniques. 

I t i s the job of the progressive superintendent to make Research and Extension 
work for him. This means designing educational programs which are re levant and 
va luab le . I t means communicating your indiv idual needs through your assoc ia t ion 
to Un i ve r s i t y personnel, l e g i s l a t o r s and admin is t ra tors . I t is your mind that is at 
stake. Strong research and educational programs can make or break your fu ture . 

I t i s essen t i a l that progressive superintendents work for the i r assoc ia t ion 
and keep i t a c t i v e and v i a b l e . I t i s essen t i a l that the Assoc iat ions work for the i r 
membership and provide meaningful educational programs. Continuing education i s your 
1 i fe blood. 
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