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Soil Must Be Built Right for the 
Permanent Golf Course 

By W . F. THERKILDSON 

FRIENDS, G O L F E R S and G r e e n k e e p e r s , 
lend m e your e a r s t h a t I may pour in to 
t h e m some choice advice, supp l i ed by 

N a t u r e in h e r e f fo r t to m a k e u n h e e d i n g 
m a n u n d e r s t a n d h e r eve ryday g e s t u r e s of 
f r i end l iness . 

I 've used t h e U top i an t i t le of " T h e Per-
m a n e n t Golf C o u r s e " as a so r t of v i s i on of 
a g r e e n k e e p e r ' s heaven . If it w e r e pos-
s ib le to e s t ab l i sh a college w h e r e a c c u r a t e 
adv ice and i n s t r u c t i o n s on p e r m a n e n t golf 
c o u r s e bui lding w e r e avai lable , I'd be t t h a t 
t h e a t t e n d a n c e of g r een c h a i r m e n , g reen-
k e e p e r s and golf c lub t r e a s u r e r s would 
b u r s t i t s wal ls . Howeve r , " T h e P e r m a -
n e n t Golf Cour se"—inso fa r a s n a t u r e ' s l imi 
t a t i ons a l low—is en t i r e ly wi th in t he r a n g e 
of a t t a i n m e n t . 

Th i s world of ou r s pays such m a r v e l o u s 
d iv idends for t he exerc ise of so-called 
" h o r s e s e n s e " in ou r a t t e n t i o n to p l a n t 
l i fe , t h a t I s o m e t i m e s th ink i t is r eg re t -
t ab le t h a t m a n does not possess " h o r s e 
b ra ins . " 

A soil, or a n y soi l—obvious as th i s s ta te -
m e n t may be—is j u s t as efficient in p l an t 
n o u r i s h m e n t a s t h e m a t e r i a l s f r o m w h i c h it 
is buil t . I use t h e t e r m "bu i l t " adv i sed ly , 
f o r soils a r e bui l t r a t h e r t han made . One 
bui lds a house f r o m m a t e r i a l s m a n u f a c -
t u r e d e l s e w h e r e a n d so i t is wi th soi ls . 
N a t u r e m a k e s t h e m a t e r i a l s w i th wh ich 
t h e eff icient soil c r a f t s m a n builds. 

I 've h e a r d a b o u t t h o s e c o n t r i b u t i o n s of 
N a t u r e which bui l t some th ing cal led "vir-
g in soil ." T h i s g e n e r a l and e x t e n s i v e l y 
used n a m e h a s c o m e to be t he c o m m o n 
t e r m by which t h e c rop produc ing c a p a c i t y 
of soils h a s been inaccu ra t e ly m e a s u r e d . 
It does s t and , h o w e v e r , for t h a t u l t i m a t e 
va lue which m a n h a s a rb i t r a r i l y fixed fo r 
ideal soils. 

Greenkeeping Is Fancy Farming. 
T h e r e is n o t h i n g new upon t h i s e a r t h 

a n d t h a t goes fo r t h e th ings t h a t a r e ap-
pl icable to p l an t growing . The p r o d u c t i o n 
and m a i n t e n a n c e of g reens , f a i r w a y s a n d 
g r o u n d s is j u s t a n o t h e r fo rm of spec ia l i zed 
p lan t growing. T h e g r e e n k e e p e r m u s t h a v e 

a k n o w l e d g e of soils in r e l a t ion to h i s 
specia l c rop of g rass . H e m u s t know t h e 
r e q u i r e m e n t s of the g r a s s — w i t h ful l 
r ecogn i t ion of j u s t w h a t N a t u r e h a s pre-
scr ibed fo r each kind. 

G r a s s — n a t u r e ' s l a rges t f ami ly—is found 
in h u n d r e d s of t h o u s a n d s of var ie t ies . It 
has b e e n sa id t h a t " G r a s s i s e a r t h ' s car-
pet fo r t h e l iving and h e r b l anke t a n d 
bened ic t ion fo r t he dead . E a r t h ' s s c a r s 
a r e hea l ed wi th g r a s s a n d w h e n m a n ' s 
h i g h w a y s a n d g a t h e r i n g p laces a r e aban-
doned, s i l en t ly bu t surely , g r a s s g rows and 
r e t u r n s to t h e t h r o n e t h a t it may h a v e 
t e m p o r a r i l y abandoned , bu t n e v e r abdicat -
ed." 

A b e a u t i f u l though t , bu t how s incere ly 
and f e r v e n t l y m a n y g r e e n k e e p e r s p ray fo r 
some of t h e des i r ab le v a r i e t i e s to g row up-
on and t h u s cover t he s c a r s of t h e cou r ses 
u n d e r t h e i r cha rge . 

Well , f r i ends , save yourse l f f u r t h e r 
wor ry a n d praying, fo r m o s t of you r 
t roub le s beg in wi th t he soi l ! "Sez w h o ? " 
you shou t . Believe it or no t , N a t u r e s a y s 
so! S m a r t a s you, or all of your t echn ica l 
and sc ien t i f i c f r i ends m a y be, all of us 
a r e b u t k i n d e r g a r t e n ch i ld r en when i t 
comes to m a t c h i n g our k n o w l e d g e a g a i n s t 
t he fixed l a w s of n a t u r e . 

A Grass for Each Condition. 
In h e r g r e a t plan, she g a v e the e a r t h 

t h o u s a n d s of va r i e t i e s of g r a s s e s , each 
one as a n a n s w e r to s o m e p a r t i c u l a r con-
dit ion of locat ion, soil, or c l ima te . F o r 
s w a m p cond i t ions and w e t p l aces ce r t a in 
k inds w e r e prov ided—I 've s e e n h u n d r e d s 
of g r e e n s t h a t were s w a m p s a s f a r a s ade-
qua te d r a i n a g e w a s c o n c e r n e d — b u t it is 
a cu r ious f a c t t h a t she g a v e u s d a r n f ew 
k inds fo r b r i ck yard and s a n d d u n e a r e a s . 
Hones t ly , in t r y ing to he lp s o m e of m y 
g r e e n k e e p e r f r i ends , I 've w o n d e r e d w h e r e 
or how t h e y secured so m u c h first c l a s s 
br ick m a t e r i a l to m a k e t h e i r g r eens . 

T h e s a n d condi t ions t h a t I h a v e ob-
se rved , al l p r e s e n t e d an eas i ly solved prob-
lem, as c o m p a r e d to t h e s e h u n d r e d s of 
sub-sur face br ick y a r d s t h a t baffle prac-



t ically every effort , o ther than ent i re re-
building. 

Numerous t imes I have said and writ-
ten and of course been disputed, tha t the 
all impor tan t fac tor in any soil is its con-
tent of organic ma t t e r (called humus) . T h a t 
s t a t e m e n t is t rue, for wi thout humus t he re 
is no bacter ia l activity and where the re is 
no bacter ia l activity, soils a re dead! 
Humus increases water - re ta in ing capacity 
of sandy soils and es tab l i shes aera t ion 
and dra inage in heavy soils. If used liber-
ally, it improves the s t r u c t u r e and fertil-
ity of all soils. Humus s t imula tes bacter ia l 
activity. It is cons tan t ly being decom-
posed, or digested, by soil organisms and 
such na tura l decay cont inuously l iberates 
nu t r i en t s for plant development . 

Five Keys to Good Turf. 
In es tabl ishing a successfu l course— 

which applies to greens and fa i rways a l ike 
—the vital points a r e : 

F i r s t—Permanency . 
Second—Soils adapted to the g rasses 

used, or vice versa. 
Third—Avoiding over-st imulat ion in the 

des i re to obtain a quick flash of green. 
This f requent ly occurs whe re the var ious 
ammonia agents are used a s top dressing. 

Four th—Proper firming of soils. To be 
pe rmanen t , all turf a r ea s mus t be made 
firm and kept so. 

Fi f th—Inte l l igent mowing and mainte-
nance. These a re the m o s t common of 
fatal abuses . The way t h a t these abuses 
occur a re many and var ied, but they ar-
rive at t he same gene ra l d issat isfact ion 
and complaint . 

When one unde r t akes course building, 
he mus t know tha t he is laying a soil foun-
dation which will have to endure hard 
wear for a very long t ime. H e must , there-
fore, es tabl ish not only t h e correct me-
chanical condition, bu t fill the soil a r ea s 
with slowly available, basic na tura l s tha t 
the usual ly slow-feeding g ra s se s can use. 
It is then obvious t h a t h e mus t be sure 
of h is soils, mechanica l ly and physically. 
He m u s t know tha t un less the nat ive soil 
is eroded and s ter i le (subsoil) the re a re 
na tu ra l grasses indigenous to tha t nat ive 
soil which will grow, and tha t combat ing 
such grasses will be one of his chores. H e 
mus t know t h a t all g r a s se s thr ive only 
where t h e soils are firmed enough to give 
immedia te and close contac t with the 
m a n y fibrous roots t h a t a r e necessary to 
provide cons tant suppor t to the above-
ground par ts . He mus t p repare his soil 

a rea so t h a t the young roots may quickly 
penet ra te , deeply. Most grasses a re heavy, 
though slow, feeders upon the soil consti tu-
ency tha t is pecul iar to the suppor t of 
t he par t icular grass . To i l lus t ra te : Blue-
grass—the bulk of most fa i rway mix tu res 
is b luegrass and redtop—is a grass indig-
enous to na tu ra l (not manufac tu red ) 
l imestone soils. Consequently it d raws 
heavily upon the available lime con ten t of 
all soils upon which it is sown. Bluegrass 
rare ly does well in soils deficient in nat-
ural lime. A minor quanti ty of hydra ted 
lime and a m a j o r quant i ty of ground lime 
rock thus become imperat ive in building a 
turf soil, where b luegrass is used. Redtop 
—as are all of t he Agrostis group (which 
includes the numerous bent g rasses )—is 
to lerant of and thr ives be t te r upon soils 
tha t run f rom slightly acid to markedly 
acid. ' 

Na ture took mill ions of years to build her 
natural , or virgin, soils and many course 
builders seek to equal tha t record in over-
night soil p repara t ion , by the use of chem-
icals. Such pract ices—par t icular ly in the 
case of turf grasses , s ta r t every greenkeep-
er in the endless circle of more plant 
s t imulat ion . . . which demands more 
water ing . . . which develops f a s t soft 
growth . . . which must be cut more fre-
quently . . . which requires more stimu-
lation to equalize removed grass and to 
avoid susceptibil i ty to disease . . . which 
demands spraying and t rea tment , and so 
on ad infinitum. 

Sandy soils (un t rea ted) rare ly produce 
good turf . Heavy clay soils a r e so com-
pact tha t d ra inage and aera t ion a r e in-
adequate and c rus t s fo rm; r e su l t an t t u r f s 
a re undesi rable on such un t rea ted soils. 
Silt loams are, a s a rule, the mos t satis-
factory un t rea ted soils for turf . 

Disease Unlikely in Right Soils. 
These na tura l types of soils should be 

thoroughly considered in building the long 
lived, or p e r m a n e n t green and the exten-
sive fairways. If you have a cer ta in type 
of soil and des i re to grow a par t icu lar 
kind of grass , e i the r give consideration—if 
you are famil iar with its nat ive hea th—to 
the kind of soil in which it grows natural-
ly, or learn f rom some author i ty w h a t to 
do to make your soil as nearly na tu ra l a 
soil as possible, for that par t icu lar grass . 
When you have done that , you have s tar t -
ed right. You will obtain a uni formly good 
growth and you will find your problems of 
disease will be few or none a t all. 



Some var ie t ies of grass are more sus-
ceptible to the ravages of d isease than 
others, but if condit ions a re na tu ra l , for 
each variety", then their suscept ibi l i ty is 
but relat ive and they rare ly become 
diseased. 

No prepara t ion of a permanent soil is of 
value if the final compost conta ins less 
than 10 per cent—by bulk—of organic mat-
ter. That is reduced to unders tandab le 
figures by this i l lustrat ion: P repa r ing to 
a depth of ten inches—which should be 
minimum—a layer of cultivated h u m u s one 
inch thick should be thoroughly and even-
ly worked into the nine inches of top soil 
directly beneath it. If the soil is very 
heavy or clayey, or of sandy cha rac te r , two 
inches of humus would be be t t e r—or 20 
per cent. 

Hydra ted lime should be worked into 
clay soils a t the ra te of not less t h a n 140 
to 150 lbs. to each 1,000 sq. f t . On silt 
soils, f rom 110,to 125 lbs. per 1,000 sq. f t . 
On medium sandy soils, not less t h a n 85 
lbs. and on sandy soils from 50 to 60 lbs. 
to each 1,000 sq. f t . Lime a lways moves 
downward in the soil, consequently even 
distr ibution is essent ia l and deep working 
of lime is not efficient. 

When the soil is of loose, or open tex-
ture , apply 600 lbs. of a good grade of raw 
ground bone per acre. Spread evenly and 
thoroughly incorporate it with t h e soil 
compost. If na t ive soils are na tura l ly 
t ight , as a re clay soils, 500 lbs. will be 
enough. 100 lbs of mur ia te of potash will 
pay for i ts use, but in most turf a r e a s it is 
not so impor tan t as bone phosphate . 

Ammonia, in any chemical form, is a 
speed s t imulant producing a quick, soft , 
unendur ing flash of green. If used it should 
be mixed with cult ivated humus—2 lbs. of 
ammonia to 8 lbs. of cultivated humus— 
and applied th inly and evenly as a top-
dressing and immediate ly watered in. 

Most golfers ge t the grass urge in 
spring. That is na tura l but, curiously, 
spr ing is not the bes t t ime for seeding be-
cause of advancing t empera tu res and un-
favorable rain fall. In all localities, e ight 
weeks, figured back from the da te of the 
first kill-frost, will be found to be the best 
for successful seeding. Spring seeding 
a lways suffers wi th the competi t ion of 
c rab grass, knot weed, foxtail, goose g rass 
and other annual weeds, while la te sum-
mer seeding misses these summer weeds. 
All desirable turf grasses grow slowly, so 
don' t expect the impossible. 

If these direct ions are followed, you will 

get a pe rmanen t course, providing good, 
high ge rmina t ing seed is sown. 

All p lant life must have phosphorus, be-
cause phosphorus increases root develop-
ment , par t icular ly la teral and fibrous roots , 
thus increas ing res i s tance to disease. It 
is also essent ia l to normal cell develop-
ment . 

Ni t rogen promotes vegeta t ive or above-
ground growth, of grass , but at the same 
t ime w e a k e n s and sof tens t h a t growth and 
makes such st imulated growth suscept ible 
to drought and f ros t and decreases disease 
res is tance . It does, however , give a quick 
flash of green, which a lways fools the 
ama teu r . 

Po tash has local effect upon grass in 
tha t it he lps in s tarch format ion , also a s 
a necessa ry component of chlorophyll, 
the agen t t ha t gives color to grass . 

If your soils have been properly built, 
these chemical s t imulan ts a r e of lesser 
impor tance in the s t a r t of the area t han 
later. It follows, in older courses, t h a t 
as mowings are made and clippings a re 
removed, the soil becomes depleted. Don't 
get into the endless circle of plant st imula-
tion, more cut t ing, more s t imulat ion, more 
cut t ing, and so on. 

The g reenkeeper mus t be the judge as 
to g rass s tarvat ion . If convinced of t he 
need of nutr i t ion, first t ry l ight, even top-
dress ing of cult ivated h u m u s mixed with a 
good comple te fert i l izer, say 6-8-4, which is 
6% ni t rogen , 8% phosphor ic acid and 
4% potash. Mix 3 lbs. of this chem-
ical f o rmu la with each 10 lbs. of humus . 
Careful ly spike the a rea a t least 4 ins. 
deep. Apply the compost evenly to cover 
about y4 in. thick. W a t e r in evenly and 
see for yourself how efficiently and a t 
wha t low cost a pe rmanen t ly built course 
can be ma in ta ined! 



S u b s e q u e n t w a t e r i n g s m u s t be deep and 
tho rough . Allow the g r a s s to complete ly 
m a k e u s e of the w a t e r b e f o r e w a t e r i n g 
aga in . K n o w t h a t l ight , f r e q u e n t wa te r -
ing does m o r e h a r m t h a n good. 

Mowing Height Varies. 
W h e r e m i x t u r e s of s e v e r a l k inds of seed 

a r e used , a s in mos t f a i r w a y s , the g r a s s 
should no t be mowed c loser t h a n 1 in. and 
p r e f e r a b l y 1 y4 ins. S h o r t e r mowing wi th 
mos t g r a s s e s , has a t e n d e n c y to r e s t r i c t 
root deve lopmen t , t h e r e b y l imi t ing t he 
g r a s s p l a n t ' s power to r e s i s t d rought . 
W h e r e pu re ben t g r a s s e s a r e used, a s on 
g r e e n s , t h e m o w e r m a y be a d j u s t e d to cut 
to a h e i g h t of % to % in. on t he first cut-
t ings . L a t e r cu t t i ngs m a y be m a d e at 
h e i g h t s in keep ing wi th t he g r e e n k e e p e r ' s 
ideas and t h e p layers ' d e m a n d s . 

T h e s e r a t h e r de ta i led i n s t r u c t i o n s may 
s eem p r i m a r y in c h a r a c t e r to t he experi-
enced c o u r s e bui lder or g r e e n k e e p e r but , 
n o t w i t h s t a n d i n g , it h a s been my experi-
e n c e s in t a l k i n g wi th m a n y of t h e m t h a t 
t h e y give l i t t le cons ide ra t i on to t he bas ic 
f o u n d a t i o n of soil and m o r e a t t en t ion to 
the i m m e d i a t e p rob lem or need . Th is so r t 
of ac t ion is uneconomic a n d is, in a meas-
ure , c o m p a r a b l e to a m a n cont inuous ly 
p a t c h i n g h i s roo f—which shou ld be com-
ple te ly t o rn off and r e s h i n g l e d — a n d then 
finding, a f t e r t he pa tch ing , t h a t t he roof 
sti l l l eaks . 

Plan New Jersey Short Course 
for Mid-February 

A N N U A L S H O R T C O U R S E in green-
* * k e e p i n g a t R u t g e r s un ive r s i t y , col lege 
of a g r i c u l t u r e , New B r u n s w i c k , N. J., will 
be he ld F e b r u a r y 18-23, 1935. Deta i ls of 
t he c o u r s e and i ts cos t m a y be had on re-
ques t f r o m Pro f . F r a n k G. H e l y a r , d i rec tor 
of r e s i d e n t i n s t ruc t ion . 

Dr. Kellerman, Greens Expert, 
Dies at Washington, D. C. 

PVR. K A R L F R E D E R I C K E L L E R M A N , 
U chief of the divis ion of p l an t d i sease 
e r a d i c a t i o n of the Dept . of A g r i c u l t u r e and 
one of t h e wor ld ' s g r e a t p l a n t pa tho log is t s , 
died fo l lowing a brief i l lness , a t Garfield 
hosp i t a l , W a s h i n g t o n , D. C., A u g u s t 30. 

Dr. K e l l e r m a n was born in Got t ingen, 
G e r m a n y , t h e son of Dr. W . A. Ke l l e rman , 
l a te p r o f e s s o r of bo t any a t Oh io S t a t e uni-
ve r s i t y . H e g r a d u a t e d f r o m Cornell and 
a f t e r s e r v i n g on Corne l l ' s f a c u l t y a y e a r 

a f t e r g radua t ion , e n t e r e d g o v e r n m e n t ser-
vice. 

H e was a sound a n d in te res ted counsel-
lor in USGA Green Sect ion a f fa i r s f r o m i t s 
incep t ion and , fo r his i n t e re s t ed se rv ice as 
c h a i r m a n of t he Sec t ion ' s r e s e a r c h com-
m i t t e e , the Sec t ion ' s ac t ive f a c t o r s ac-
knowledge a g r e a t d e b t to h im. 

Henry W . T. Dutton Takes Forest 
Hills at Augusta 

I I E N R Y W. T. DUTTON, f a m o u s o p e r a t o r 
of r e s o r t ho t e l s in the no r th and sou th , 

a n d f a t h e r of H e n r y Dut ton , f o r m e r secre-
t a r y of the Club M a n a g e r s Assn., h a s t a k e n 
ove r ope ra t ion of t h e Fores t Hil ls ho te l a t 
A u g u s t a , Ga. D u t t o n ope ra t e s t h e Grey-
lock hotel a t Wi l l i ams town , Mass., d u r i n g 
t he s u m m e r season . 

T h e F o r e s t Hi l l s will open for t he sea-
son J a n u a r y 1. W i t h Dut ton a t t h e he lm, 
i t p robab ly will be h e a d q u a r t e r s fo r t h e 
p ros dur ing t h e J o n e s T o u r n a m e n t of t h e 
M a s t e r s . 

Government Figures Show Big 
Slump in Sports Goods 

BUREAU OF T H E C E N S U S , D e p a r t m e n t 
of Commerce r ecen t l y re leased d a t a on 

t h e g o v e r n m e n t ' s b ienn ia l census of man-
u f a c t u r e r s t a k e n - i n 1934 which shows t h a t 
t h e to ta l va lue of p r o d u c t s m a d e by es tab-
l i s h m e n t s in t h e spo r t i ng goods field 
s l u m p e d f r o m $49,257,447 in 1931 to $25,-
267,452 in 1933. F i g u r e s g iven a r e f.o.b. 
f a c t o r y pr ices . T h e s e figures do no t in-
c lude firearms and a m m u n i t i o n or s p o r t i n g 
c lo th ing or f o o t w e a r . 

If golf m a i n t a i n e d t h e 40 per cen t s h a r e 
of t o t a l spo r t i ng goods bus iness t h a t it 
he ld w h e n figures on t he prev ious c e n s u s 
w e r e m a d e public, t h e f.o.b. f a c t o r y p r i ce s 
of golf goods in 1933 s u m m e d up to $10,-
106,960. F i g u r i n g t h a t the re ta i l se l l ing 
p r i ce of t h i s m e r c h a n d i s e in 1933 w a s 
s l igh t ly over $20,000,000 and t h a t p ro re ta i l 
s a l e s in 1933 w e r e app rox ima te ly $12,000,-
000 you h a v e t h e p i c t u r e of t h e p ros ' im-
p o r t a n c e in t he spo r t i ng goods r e t a i l i n g 
p i c tu re . 

Little b i t s of p lant food, 
Lit t le g r a i n s of s eed , 

Produce the turf all go l fers w a n t 
• And i n c o m e all c lubs need. 

Let G O L D O M ' s fertilizer and seed ad-
vertisers build up your turf and income. 


