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SOIL FUNDAMENTALS OF TURPGRASS GROWTH 
S o i l i s n T t j u s t so much d i r t . I t i § a m i x t u r e of a s o l i d , a 

l i q u i d and a g a s , i d e a l l y c o n t a i n i n g by volume 50% s o l i d s , 25% 
m o i s t u r e and 25% a i r . As the home f o r t u r f g r a s s r o o t s , which i n 
t u r n a r e p r i m a r i l y r e s p o n s i b l e f o r the c o n d i t i o n of the t o p s t h a t 
our g o l f e r s p l a y on, i t shou ld be t r e a t e d w i t h t h e r e s p e c t a con-
t r a c t o r g i v e s t h e f o u n d a t i o n of a new b u i l d i n g he i s c o n s t r u c t i n g . 

A h e a l t h y s o i l i s a c o n s t a n t l y chang ing dynamic medium. I t i s 
n o t an i n e r t , l i f e l e s s , s t a t i c t h i n g . . . i t i s a l i v e , t e eming and f u l l 
of a c t i v i t y . N u m e r i c a l l y t h e r e i s more an ima l and p l a n t l i f e i n a 
s p o o n f u l of h e a l t h y s o i l t h a n t h e w o r l d ' s e n t i r e human p o p u l a t i o n . 
A s i n g l e s p o o n f u l may c o n t a i n upwards of a q u a r t e r of a t r i l l i o n 
b a c t e r i a . I n t e rms of t u r f c u l t u r e a l i v i n g s o i l means b e t t e r u t i l -
i z a t i o n of f e r t i l i z e r and m o i s t u r e , and t h u s , a h e a l t h i e r , more 
e c o n o m i c a l l y m a i n t a i n e d s u r f a c e f o r g o l f e r e n j o y m e n t . 

To p r o p e r l y a p p r e c i a t e t h e impor t ance of our " S o i l Bank", and 
t o p r e v e n t b a n k r u p t c y i n t h e fo rm of dead g r a s s where dense v i g o r o u s 
t u r f shou ld b e , i t i s n e c e s s a r y t o u n d e r s t a n d a s o i l ' s p h y s i c a l con-
d i t i o n , m i c r o b i o l o g y and c h e m i s t r y a s i t a f f e c t s i n h e r e n t f e r t i l i t y 
and w a t e r and a i r movement. The s u b j e c t w i l l be covered i n t h i s and 
t h e May-June i s s u e of your Wes te rn T u r f l e t t e r . 
S o i l P h y s i c s 

A l l s o i l s have t h e i r b e g i n n i n g w i t h t h e a c c u m u l a t i o n or exposu re 
of f i n e l y d i v i d e d , w e a t h e r e d r o c k m a t e r i a l s . The i n t r o d u c t i o n ©f 
l i v i n g organismis s t a r t s t h e t r u e s o i l - f o r m i n g p r o c e s s , and t h e v a r i e t y 
of s o i l c l a s s e s found i s dependen t upon n a t u r a l f o r c e s t h a t a r e b u i l d -
i n g u p , c h a n g i n g , or d e s t r o y i n g t h e o r i g i n a l p a r e n t m a t e r i a l . S ince 
t h e s e f o r c e s a r e n o t u n i f o r m over the e a r t h ' s s u r f a c e , s o i l s d i f f e r 
i n t e x t u r e , s t r u c t u r e , dep th and c o l o r . 

A l though m i n e r a l s make up over 90% of t h e d ry w e i g h t of s o i l s , 
by volume t h e y occupy on ly 50% t o 60%, t h e r e s t b e i n g o r g a n i c m a t t e r , 
w a t e r and a i r . I t i s t h e a r r a n g e m e n t of t h e s e m i n e r a l s , s t r u c t u r e -
and t h e i r s i z e , t e x t u r e - t h a t i s r e s p o n s i b l e f o r a s o i l ' s p r o d u c t i v i t y 
and o l a s s i f i x a t i o n , r e s p e c t i v e l y . 
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A deep u n i f o r m medium sandy loam t e x t u r e c o n t a i n i n g a b o u t 20% 
o r g a n i c m a t t e r w i t h a wide r a n g e of p a r t i c l e s i z e f rom c o a r s e sand t o 
f i n e m i c r o s c o p i c c l a y i s i d e a l f o r t u r f growth* ihe o r g a n i c m a t t e r 
and c l a y a r e s t r o n g cement ing a g e n t s t o p r o v i d e good s t r u c t u r e which 
i s r e s p o n s i b l e f o r t h e s m a l l w a t e r - h o l d i n g p o r o s i t y and i n h e r e n t f e r t i l -
i t y . High sand c o n t e n t , w i t h a g r a d a t i o n of p a r t i c l e s i z e , i s r e s p o n s i b l e 
f o r l a r g e d r a i n a g e and a e r a t i o n p o r o s i t y , and has a f u r t h e r a d v a n t a g e i n 
p r o v i d i n g a d e s i r a b l e b r a k i n g a c t i o n on approach s h o t s even when t h e s o i l 
i s d r y . 

Such a s o i l seldom i s a v a i l a b l e l o c a l l y b u t can and s h o u l d be 
a r t i f i c i a l l y c o n s t r u c t e d f o r t o p d r e s s i n g and i n i t i a l p l a n t i n g of p u t t i n g 
g r e e n s . Where i t s s t r u c t u r e i s m a i n t a i n e d by good management and sub -
d r a i n a g e i s good , i t w i l l ho ld s u f f i c i e n t m o i s t u r e f o r p l a n t g rowth , 
p e r m i t r a p i d r emova l of e x c e s s w a t e r a f t e r i r r i g a t i o n or r a i n , and p e r m i t 
l e a c h i n g of s a l t s where w a t e r q u a l i t y i s p o o r . 
S o i l M i c r o b i o l o g y # 1 

To quo te Dr . R i c h e r , P e n n s y l v a n i a S t a t e U n i v e r s i t y : "Without s o i l 
t h e r e i s no l i f e ; w i t h o u t l i f e t h e r e i s no s o i l and t h e m i g h t y mic robe 
i s t h e l i f e of t h e s o i l " . Mic robes have t he a b i l i t y t o u s e t he s t o r e d 
ene rgy of t h e s u n , i . e . , o r g a n i c m a t t e r , i n t h e i r own growth p r o c e s s e s . 
I n b r e a k i n g down o r g a n i c m a t t e r t h e m i g h t y m i c r o b e s r e l e a s e n i t r o g e n , 
p h o s p h o r o u s , p o t a s h and o t h e r e l e m e n t s n e c e s s a r y f o r p l a n t g rowth . 
Even ammonium s u l f a t e mus t be b r o k e n down i n t o a n i t r a t e fo rm by m i -
c r o b e s b e f o r e i t becomes a v a i l a b l e t o our t u r f g r a s s e s . During t h e 
breakdown p r o c e s s l a r g e q u a n t i t i e s of ca rbon d i o x i d e a r e l i b e r a t e d 
t o fo rm m i l d c a r b o n i c a c i d i n t h e p r e s e n c e of w a t e r . This a c t s t o 
l i b e r a t e n u t r i e n t s of t h e s o i l m i n e r a l s t h a t o t h e r w i s e would be u n -
a v a i l a b l e f o r t u r f g rowth . Carbon d i o x i d e i s r e s p o n s i b l e f o r human 
l i f e . Wi thou t i t , t h e t h r e e - h u n d r e d t h s of one pe r c e n t i n t h e a tmos -
phe re would be e x h a u s t e d i n 35 y e a r s , p l a n t s would d i e and human 
l i f e would soon j o i n them t o end our w o r r i e s of brown a r e a s where 
g r e e n t u r f shou ld b e . 

Not a l l m i c r o b e s a r e b e n e f i c i a l t o t u r f g rowth , a s w i t n e s s t u r f 
d i s e a s e s caused by f u n g i , and a n a e r o b i c ( l a c k of a i r ) c o n d i t i o n s i n 
w a t e r - l o g g e d s o i l s where a n a e r o b i c m i c r o b e s cause l o s s of n i t r o g e n 
a s a gas and o t h e r t o x i c s u b s t a n c e s l i k e r e d u c e d manganese , i r o n , 
s u l f i t e , n i t r i t e and methane gas t o k i l l our l i v i n g p l a n t s . Ihe 
damage caused by t h e s e h a r m f u l m i c r o b e s can be o f f s e t by making con-
d i t i o n s f a v o r a b l e f o r t h e b e n e f i c i a l a e r o b i c m i c r o b e s . I t i s f o r t h i s 
r e a s o n t h a t we s t r e s s t h e i m p o r t a n c e of good p h y s i c a l s o i l t e x t u r e 
and s t r u c t u r e w i t h ample l a r g e p o r o s i t y t o p r e v e n t w a t e r - l o g g e d 
c o n d i t i o n s . I t shou ld a l s o i n d i c a t e what migh t have caused t h e t u r f 
t o go ou t d u r i n g t h a t h o t , muggy s p e l l l a s t summer when demands f o r 
oxygen were a t t h e i r h i g h e s t by t h e t u r f a s w e l l a s t h e m i g h t y m i c r o b e s . 
S o i l Chemis t ry 

There a r e few p e o p l e a s s o c i a t e d w i t h t u r f management who a r e 
n o t aware of the i m p o r t a n c e of n i t r o g e n i n s t i m u l a t i n g v i g o r o u s 
g rowth . However, many may f a i l t o r e a l i z e t h a t over a dozen o t h e r 
e l e m e n t s a r e e s s e n t i a l , and t h a t s u l f u r , a s an example , i s r e q u i r e d 



i n a s g r e a t a q u a n t i t y a s p h o s p h o r o u s . Many of t h e n e t e s s a r y 
e l e m e n t s a r e a l r e a d y p r e s e n t i n t he s o i l or a r e a p p l i e d a s an e x t r a 
d i v i d e n d w i t h t h e f e r t i l i z e r m a t e r i a l s u s e d . Thus, p a s t emphas i s 
h a s been r i g h t l y p l a c e d on t h e b i g t h r e e of e s s e n t i a l e l e m e n t s -
n i t r o g e n , phosphorous and p o t a s h . Where the s o i l i s n e u t r a l t o 
s l i g h t l y a c i d w i t h a d e q u a t e r e s e r v e s of • a l c i u m and magnesium, the 
p r o p e r f e e d i n g b a l a n c e of t h e b i g t h r e e u s u a l l y i s s u f f i c i e n t t o 
promote h e a l t h y g rowth . The p r o p e r b a l a n c e i s e x t r e m e l y i m p o r t a n t , 
e s p e c i a l l y on p u t t i n g g r e e n s , where i n t h e words of Dr. Noer , Agrono-
m i s t , Milwaukee Sewerage Commission, "The Golf Course S u p e r i n t e n d e n t 
i s a t r u e f a r m e r s i n c e he i s c o n t i n u a l l y h a r v e s t i n g and removing a 
c r o p " . 

C o n s i d e r a b l y more emphas i s needs t o b e plarced on t h i s m a t t e r of 
a b a l a n c e d d i e t f o r p u t t i n g g r e e n t u r f . F*r y e a r s our Wes t e rn Re-
sea r ch S t a t i o n s have n o t recommended t h e u s e of p o t a s h i n a g r i « u l t u r e 
b e c a u s e mos t w e s t e r n s o i l s i n t h e i r v i r g i n s t a t e a r e i n h e r e n t l y r i c h 
i n t h i s e l e m e n t . However, even f o r a g r i c u l t u r a l c rops t h i s p i c t u r e 
i s c h a n g i n g . Dr . Chapman, S o i l s Depa r tmen t , U n i v e r s i t y of C a l i f o r n i a , 
R i v e r s i d e , r e p o r t s i n t h e F e b r u a r y 1955 B e t t e r Crops With P l a n t Food, 
t h a t t ^ e r e i s a n e t l o s s of 236 pounds of p o t a s h p e r a c r e a n n u a l l y i n 
C a l i f o r n i a s o i l s . Under p u t t i n g g r e e n s t h e l o s s i s even g r e a t e r b e c a u s e 
we h a r v e s t a c rop t h r e e or more t i m e s a week f o r 52 weeks each y e a r i n 
some s e c t i o n s of t h e w e s t . S e v e r a l Wes te rn Clubs have found t h a t n i t r o -
gen and phosphorous a r e n o t enough , and t h a t some p o t a s h shou ld be 
added each y e a r i f t h e t u r f i s t o be w e a r - r e s i s t a n t and f u n g i c i d e s 
g i v e p r o p e r d i s e a s e c o n t r o l . 

Many c l u b s have gone t o t h e o t h e r ex t reme i n b a l a n c i n g t h e d i e t 
by c o n t i n u o u s u s e of comple te commercia l f e r t i l i z e r s t h a t a p p l y f a r 
more phosphorous t h a n t h e g r a s s can p o s s i b l y u s e . This i s w a s t e f u l , 
e x p e n s i v e and r e s p o n s i b l e f o r poor c r a b g r a s s and a n n u a l b l u e g r a s s 
c o n t r o l w i t h l e a d a r s e n a t e . I t f u r t h e r can i n t e n s i f y n u t r i t i o n a l 
d i s o r d e r s l i k e i r o n c h l o r o s i s . I t shou ld be remembered t h a t most 
comple te f e r t i l i z e r s were f o r m u l a t e d t o encourage t h e p r o d u c t i o n of 
f r u i t or f l o w e r where h i g h phosphorous l e v e l s a r e i m p o r t a n t . I n t u r f 
we a r e i n t e r e s t e d i n v e g e t a t i v e n o t seed p r o d u c t i o n . 

I n a now c l a s s i c a l 1944 e x p e r i m e n t c a r r i e d on by t h e Milwaukee 
Sewerage Commission i n c o o p e r a t i o n w i t h Brynwood Country Club i n 
Mi lwaukee , t h e l a b o r a t o r y a n a l y s i s of c o l l e c t e d and weighed c l i p p i n g s 
showed each 1 ,000 s q u a r e f e e t of p u t t i n g g r een produced a p p r o x i m a t e l y 
100 pounds of d ry g r a s s f o r t h e 6 month s e a s o n . The c l i p p i n g s c o n t a i n e d 
4 . 8 3 pounds of n i t r o g e n , 1«60 pounds of p h o s p h o r i c a c i d and 3 . 2 4 pounds 
of p o t a s h . This 5 - 2 - 4 r a t i o i s a f a r c ry f rom the commonly a v a i l a b l e 
5 - 1 0 - 5 , 6 - 1 0 - 4 f e r t i l i z e r s s o l d i n the w e s t . I h u s , i t i s s m a l l wonder 
t h a t p r o p e r s o i l a n a l y s i s shows many of our p u t t i n g g r een s o i l s a r e 
becoming low-grade phospha t e m i n e s . 

To know what our " S o i l Chemis t ry Bank" c o n t a i n s i t i s n e c e s s a r y 
t o make p e r i o d i c s o i l t e s t s f o r p h o s p h o r o u s , p o t a s h , c a l c i u m and 
magnesium, and t h e t e s t i s w o r t h l e s s u n l e s s samples a r e p r o p e r l y 
t a k e n and t h e r e s u l t s a r e p r o p e r l y i n t e r p r e t e d . I n a f u t u r e i s s u e 
we w i l l d i s c u s s p r o p e r sampl ing methods and a n a l y s i s of t h e r e s u l t s . 
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