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THE IMPACT OF P E S T I C I D E USE ON TURFGRASS MANAGEMENT PROGRAMS 

A . J . Tu r geon 
A s s i s t a n t P r o f e s s o r , Department o f H o r t i c u l t u r e 

U n i v e r s i t y o f I l l i n o i s 

P e s t i c i d e s a re a p p l i e d to t u r f s f o r a v a r i e t y o f p u r p o s e s I n c l u d i n g 
weed c o n t r o l , d i s e a s e p r e v e n t i o n and r e d u c t i o n o f d e s t r u c t i v e i n s e c t 
p o p u l a t i o n s . Under some c o n d i t i o n s , p e s t i c i d e a p p l i c a t i o n may a l s o 
r e s u l t in o b s e r v a b l e t u r f g r a s s i n j u r y . However, d e t e r i o r a t i o n o f t u r f 
f o l l o w i n g p e s t i c i d e use may not be e a s i l y t r a c e a b l e to a s p e c i f i c chemica l 
u n l e s s c a u s a l re 1 a t i o n s h i p s between s p e c i f i c p e s t i c i d e s and s p e c i f i c t ype s 
o f i n j u r y are c l e a r l y e s t a b l i s h e d . These r e l a t i o n s h i p s a re f r e q u e n t l y 
o b s c u r e d in s i t u a t i o n s where i n j u r y o n l y r e s u l t s f o l l o w i n g repeated use 
o f a p a r t i c u l a r p e s t i c i d e . For example , repeated a p p l i c a t i o n s o f c h l o r d a n e 
o r d i e l d r i n r e s u l t e d in t h a t c h deve lopment in an o t h e r w i s e t h a t c h - f r e e 
Kentucky b l u e g r a s s t u r f ( 1 ) . T h i s was a t t r i b u t e d to the earthworm 
i n h i b i t i n g e f f e c t s o f the i n s e c t i c i d e s . A h i g h e r i n c i d e n c e o f l e a f s po t 
( H e I m i n t h o s p o r i um vagan s ) d i s e a s e was e v i d e n t in the t h a t c h y t u r f s d u r i n g 
c o o l , wet p e r i o d s in m i d - s p r i n g . Mechan i c a l removal o f the t ha t ch in 
o n e - h a l f o f each p l o t r e s u l t e d in a s u b s t a n t i a 11y lower i n c i d e n c e o f l e a f 
s po t in s ub sequen t y e a r s . The c o n t r i b u t i o n o f t h a t c h to the d i s e a s e 
p r o n e n e s s o f a t u r f i s w e l l documented; many d i s e a s e - c a u s i n g o r g a n i s m s 
can s u r v i v e as s a p r o p h y t e s l i v i n g o f f dead o r g a n i c m a t e r i a l s in the t h a t c h 
and then i n f e c t l i v i n g p l a n t s when env i r onmenta1 c o n d i t i o n s become f a v o r a b l e . 

The h e r b i c i d e s , T r i - c a l c i u m a r s e n a t e and bandane, were a l s o found to 
be t h a t c h - i n d u c i n g p e s t i c i d e s when a p p l i e d a n n u a l l y f o r at l e a s t two 
y e a r s to Kentucky b l u e g r a s s ( 2 ) . In a d d i t i o n to h i g h e r l e a f s po t d i s e a s e 
i n c i d e n c e , the t h a t c h y t u r f s were found to be more prone to w r i t i n g 
d u r i n g mid-summer s t r e s s p e r i o d s . T h i s was due, at l e a s t i n p a r t , to the 
r e s t r i c t i o n of r o o t s to the t ha t ch l a y e r . A t e s t to de te rm ine earthworm 
p o p u l a t i o n s in the s o i l r e v e a l e d no ear thworms in p l o t s t r e a t e d w i t h the 
t h a t c h - i n d u c i n g h e r b i c i d e s w h i l e u n t r e a t e d p l o t s a ve raged o v e r 50 worms 
per squa re meter . R e s u l t s from more r e cen t s t u d i e s o f the e f f e c t s o f 
these h e r b i c i d e s on the a c t i v i t y o f s o i l m i c r o o r g a n i s m s s u g g e s t t h a t the 
c a p a c i t y o f some m i c r o o r g a n i s m s to produce enzymes f o r decompos ing 
o r g a n i c d e b r i s is reduced by c a l c i u m a r s e n a t e and bandane. The t h a t c h 
i n d u c i n g e f f e c t o f t he se h e r b i c i d e s may no t be c o m p l e t e l y e x p l a i n e d by 
t h e i r i n h i b i t i o n o f ea r thworms . They may a l s o i n h i b i t the a c t i v i t y o f 
an a r r a y o f s o i l o r g a n i s m s t h a t are impo r t an t in decompos ing o r g a n i c 
d e b r i s and, t h u s , p r e v e n t i n g t h a t c h deve lopment . 

Measurements were made to de te rm ine i f the use o f t h a t c h - i n d u c i n g 
h e r b i c i d e s i n d i r e c t l y a f f e c t e d s o i l p h y s i c a l p r o p e r t i e s . F i e l d r e s u l t s 
showed t ha t i n f i l t r a t i o n was s u b s t a n t i a l l y reduced in the t h a t c h y t u r f s ; 
however , t h i s was not due to the h y d r o p h o b i c p r o p e r t i e s o f t h a t c h o r to 
the e x i s t e n c e o f an i n t e r f a c e between the t h a t c h and the s o i l . The 
p h y s i c a l c o n d i t i o n o f the s o i l under the t ha t ch was d i f f e r e n t than tha t 
o f the s o i l from the t h a t c h - f r e e p l o t s . P r e s umab l y , t h i s d i f f e r e n c e was 



due to the r e s t r i c t i o n o f most r oo t and rh izome growth to the t ha t ch and 
the r e l a t i v e absence o f t he se p l a n t o r g a n s in the u n d e r l y i n g s o i l compared 
to the u n t r e a t e d p l o t s . The absence o f earthworm a c t i v i t y in the 
p e s t i c i d e - t r e a t e d p l o t s was p r o b a b l y r e l a t e d to the lower wate r i n f i l t r a t -
ion r a t e s measured. 

L a b o r a t o r y measurements o f h y d r a u l i c c o n d u c t i v i t y y i e l d e d lower 
v a l u e s in s o i l c o r e s from the c a l c i u m arsenate-treated p l o t s . Bu l k 
d e n s i t y was h i g h e r and s h r i n k a g e upon d r y i n g was l e s s in s o i l c o r e s from 
the c a l c i u m a r s e n a t e - t r e a t e d p l o t s . R e s u l t s f rom the se t e s t s a re 
c o n s i s t e n t w i t h the i n f i l t r a t i o n r e s u l t s in t h a t they c l e a r l y show tha t 
a p p l i c a t i o n o f t h a t c h - i n d u c i n g p e s t i c i d e s can i n d i r e c t l y a f f e c t s o i l 
p h y s i c a l p r o p e r t i e s . These e f f e c t s i n c r e a s e the t u r f g r a s s m a n a g e r ' s 
dependancy on i r r i g a t i o n , f e r t i l i z a t i o n , c u l t i v a t i o n and p e s t i c i d e use in 
o r d e r to s u s t a i n the t u r f at an a c c e p t a b l e q u a l i t y l e v e l d u r i n g the g r ow ing 
s e a s o n . T h u s , a d e c i s i o n to implement a program o f t r i - c a l c i u m a r s e n a t e 
a p p l i c a t i o n f o r c o n t r o l l i n g annual b l u e g r a s s o r o t h e r p e s t s s h o u l d be 
c a r e f u l l y c o n s i d e r e d to de te rm ine i f the a n t i c i p a t e d r e s u l t s w a r r e n t 
s u b j e c t i n g the t u r f to the a p p a r e n t l y d e t r i m e n t a l e f f e c t s de te rm ined from 
t h i s s t u d y . 
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CARBOHYDRATE STRESS AND ITS RELAT IONSH IP TO MOWING, 
F E R T I L I Z A T I O N AND IRR IGATION 

R. E. B l a s e r 
U n i v e r s i t y D i s t i n g u i s y e d P r o f e s s o r 

Department of Agronomy 
V i r g i n i a P o l y t e c h n i c I n s t i t u t e and S t a t e U n i v e r s i t y 

I . THE FIGHT TO E X I S T 

In t h i s d i s c u s s i o n the s o - c a l l e d coo l s e a s o n s p e c i e s such as 
r y e g r a s s , b l u e g r a s s , b e n t g r a s s , Poa annua, and o t h e r s in t h i s 
c a t e g o r y w i l l be c a l l e d temperate g r a s s e s ; a second c a t e g o r y o f 
g r a s s e s such as bermuda and z o y s i a w i l l be r e f e r r e d to as semi t r o p i c a l 
g r a s s e s . Weedy g r a s s e s and b r o a d l e a f weeds a l s o f i t t he se c a t e g o r i e s , 
f o r i n s t a n c e , c r a b g r a s s i s s e m i t r o p i c a l and q u a c k g r a s s i s temperate . 

Pure s t a n d s o f temperate s p e c i e s a re u s u a l l y i nvaded by o t h e r 
temperate o r s e m i t r o p i c a l s p e c i e s to g i v e o b j e c t i o n a b l e c h a r a c t e r i s t i c s . 
L i k e w i s e , be rmudag ra s s o r o t h e r s e m i t r o p i c a l s p e c i e s a re i nvaded by 
temperate s p e c i e s d u r i n g coo l months and by s e m i t r o p i c a l ones d u r i n g 
summer. Among m i x t u r e s o f temperate s p e c i e s , such as b l u e g r a s s and 
r y e g r a s s , s h i f t s in the p r o p o r t i o n s o f t he se s p e c i e s o c c u r . Such 
" f i g h t s " among t u r f s p e c i e s are c o n t i n u o u s p r o c e s s e s . 

Why i n v a s i o n ? I t o c c u r s becau se o f d i f f e r e n c e s in g rowth r a te 
among the s p e c i e s w i t h c h a n g i n g e n v i r o n m e n t s such as t empe ra tu r e , 
m o i s t u r e , n u t r i e n t s , s o i l pH, and l i g h t . T e c h n i c a l l y the re i s an 
a g g r e s s i v e c o m p e t i t i o n ; the s p e c i e s t ha t grow the f a s t e s t under 
g i v e n s o i l , c l i m a t i c , o r b i o t i c f a c t o r s i nvade and f o r c e ou t the 
s l o w e r g r ow ing p l a n t s . Such i n v a s i o n o f one and s u b d u i n g o f ano the r 
s p e c i e s i s i n f l u e n c e d by c u l t u r a l p r a c t i c e s and e n v i r o n m e n t a l 
f a c t o r s . 

I I . REGROWTH OF A GRASS 

W i th repeated mowing o f t u r f g r a s s t ho s e t h a t regrow to form 
dense sod and q u i c k l y e x c l u d e i n v a d e r s are d e s i r a b l e . Regrowth 
a f t e r mowing o f any g r a s s i s i n f l u e n c e d by two p r i m a r y f a c t o r s : 
(a) S o l u b l e c a r b o h y d r a t e , ( s i m p l e s u g a r s and m e t e r i a l s such as 
s t a r c h and f r u c t o s a n t h a t deg rade i n t o s i m p l e s u g a r s ) They are not 
a p a r t o f the c e l l s t r u c t u r e but f u r n i s h e n e r g y f o r s u r v i v a l and 
p r o d u c t i o n o f new p l a n t t i s s u e . H e r e a f t e r we w i l l r e f e r to t he se as 
t o t a l n o n - s t r u c t u r a l c a r b o h y d r a t e s (TNC). The T N C f s a re s t o r e d in 
e x c e s s amounts in the ba s a l t i s s u e s and to a l e s s e r e x t e n t in r o o t s 
and l e a v e s . (b) Lea f a r e a . Growth o c c u r s a t a maximum ra te when 
enough l e a v e s are p r e s e n t to i n t e r c e p t 90% o f the l i g h t . T h u s , f o r 
a c t i v e l y g r ow i ng p l a n t s in f a v o r a b l e e n v i r o n m e n t s , l e a f a rea i s 
much more impo r tan t than TNC. On the o t h e r hand, a f t e r p e r i o d s o f 
p r o l o n g e d dormancy cau sed by low tempera tu re s o r d r o u g h t , where l e a f 
c a n o p i e s have d i s a p p e a r e d , TNC 1 s a re needed e n e r g y s o u r c e s f o r new 
g rowth . The f o r m a t i o n o f new s h o o t s , new l e a v e s , s t o l o n s , r h i z omes , 



and r o o t s depends on TNC wh ich may be o b t a i n e d d i r e c t l y from newly 
s y n t h e s i z e d TNC by l e a v e s o r f rom t ho se s t o r e d in p l a n t t i s s u e s . The 
newly s y n t h e s i z e d TNC by l e a v e s f o r immediate r e u t i 1 i z a t i o n and the 
TNC s t o r e d in ba sa l p l a n t t i s s u e s a re both v e r y impo r t an t f o r s h o o t 
and r oo t g rowth to m a i n t a i n h e a l t h y v i g o r o u s g r a s s e s . 

I I I . TNC CONTENT AS RELATED TO GROWTH AND PHOTOSYNTHESIS 

The TNC r e s e r v e s in ba s a l p l a n t t i s s u e s a l t e r n a t e l y . i n c r e a s e and 
d e c r e a s e depend ing on t h e i r demand f o r d e v e l o p i n g new s h o o t s , l e a v e s , 
and r o o t s , and the r a t e o f TNC f i x a t i o n by p h o t o s y n t h e s i s . D u r i n g 
f a s t g r owth , r a p i d c e l l d i v i s i o n and e x p a n s i o n , the demand f o r e n e r g y 
from TNC o f t e n exceeds f i x a t i o n by p h o t o s y n t h e s i s . The amount o f TNC 
s t o r e d in t i s s u e depends on the r a t e o f f i x a t i o n by p h o t o s y n t h e s i s as 
compared to the ene r g y r e q u i r e m e n t s f o r g r owth . Oppo s i n g and dynamic 
p r o c e s s e s o c c u r in p i a n t s - - p h o t o s y n t h e s i s f i x e s ca rbon d i o x i d e i n t o 
v a r i o u s s u g a r s w h i l e r e s p i r a t i o n and g rowth p r o c e s s e s u t i l i z e TNC, 
ca rbon d i o x i d e b e i n g a b y - p r o d u c t . 

Requ i rement s f o r optimum r a t e s o f p h o t o s y n t h e s i s and g rowth and 
r e s p i r a t i o n d i f f e r f o r each p l a n t . Le t us l o o k at e n v i r o n m e n t a l f a c t o r s 
as they cause a s h i f t i n g to h i g h and low TNC. We f i r s t c o n s i d e r 
o n l y the temperate g r a s s e s . 

A . Tempera tu re : 

Assume a f a v o r a b l e env i r onmen t except f o r t empera tu re wh i ch 
r ange s from coo l to warm. W i th coo l 35 to 50 F t empe ra tu re s 
p h o t o s y n t h e s i s o f temperate s p e c i e s remains medium to h i g h , 
whereas growth and r e s p i r a t i o n rema ins low; hence , T N C ' s i n c r e a s e 
r a p i d l y because p h o t o s y n t h e s i s exceeds r e s p i r a t i o n . When s h i f t i n g 
to h i g h 90 to 100 F t empera tu re s p h o t o s y n t h e s i s rema ins in the 
medium-low c a t e g o r y ; the v e r y h i g h r e s p i r a t i o n c a u s e s a s h a r p 
d e c l i n e in TNC. At medium tempera tu re s r e s p i r a t i o n a l s o exceeds 
p h o t o s y n t h e s i s , c a u s i n g d e c l i n e s in TNC as the need f o r TNC in 
growth exceeds the amount p h o t o s y n t h e s i z e d . 

These tempera tu re r e l a t i o n s h i p s can be a s s o c i a t e d w i t h 
s e a s o n s . The coo l s e a s on g r a s s e s grow ( r e s p i r e ) s l o w l y d u r i n g 
the autumn s ea son c a u s i n g T N C ' s to accumulate to a h i g h c o n t e n t 
because p h o t o s y n t h e s i s remains h i g h a s compared to r e s p i r a t i o n . 
D u r i n g the s p r i n g months when tempera tu re s get warm, topg rowth 
w i t h f a v o r a b l e f e r t i l i t y i s v e r y h i g h , c a u s i n g s h a r p d e c l i n e s in 
TNC because root and shoo t g rowth r equ i r emen t s a re h i g h . Hence, 
d u r i n g the s p r i n g s ea son the growth r equ i r emen t s f o r TNC 
( r e s p i r a t ion) exceeds the amount f i x e d by p h o t o s y n t h e s i s , t hu s 
the s h a r p d e c l i n e . D u r i n g the warm summer months , t empe ra tu re s 
in s od s a re h i g h e r than at the 5 f t . l e v e l under normal weathe r 
c o n d i t i o n s . H i g h summer tempera tu re s cause temperate s p e c i e s 
to be i n e f f i c i e n t in p h o t o s y n t h e s i s because o f p h o t o r e s p i r a t ion 
where some f i x e d T N C ' s a re r e s p i r e d d u r i n g p h o t o s y n t h e s i s . A l s o , 
h i g h tempera tu re s s t i m u l a t e c e l l d i v i s i o n and e x p a n s i o n ( h i g h 
r e s p i r a t i o n ) ; hence , w i t h i n e f f i c i e n t p h o t o s y n t h e s i s t he re are 

s h a r p d e c l i n e s in TNC. 

k 



B. Ni t r o gen F e r t i l i z a t i o n : 

I t i s impo r tan t to c o n s i d e r how low and h i g h n i t r o g e n 
f e r t i 1 i z a t i o n i n f l u e n c e s TNC, when a l l o t h e r e n v i r o n m e n t a l 
f a c t o r s a re f a v o r a b l e . N i t r o g e n a v a i l a b i l i t y c o n t r o l s c e l l 
d i v i s i o n and e x p a n s i o n and r a te o f g r owth ; h i g h N r a t e s s t i m u l a t e 
the r a te o f p h o t o s y n t h e s i s but the r e s p i r a t i o n r equ i r emen t s f o r 
the r a p i d c e l l d i v i s i o n and e x p a n s i o n exceeds p h o t o s y n t h e t i c 
o u t p u t , c a u s i n g s h a r p d e c l i n e s in TNC. Low N reduces p h o t o -
s y n t h e s i s but g rowth ( c e l l d i v i s i o n and e x p a n s i o n and 
r e s p i r a t i o n ) i s reduced more than p h o t o s y n t h e s i s ; t h u s , TNC 
i n c r e a s e s r a p i d l y w i t h low N. 

Now c o n s i d e r tempera tu re and n i t r o g e n r e l a t i o n s h i p s f o r 
temperate g r a s s e s . When a p p l y i n g N d u r i n g the l a t e September -
Oc tober s e a s o n , p h o t o s y n t h e s i s i s h i g h because o f the combined 
f a v o r a b l e e f f e c t from n i t r o g e n and coo l t empera tu re s whereas 
g rowth i s s l o w . T h u s , N a p p l i c a t i o n s d u r i n g the coo l autumn-
w i n t e r and e a r l y s p r i n g c a u s e s TNC to i n c r e a s e o r remain h i g h 
because p h o t o s y n t h e s i s i s h i g h e r than r e s p i r a t i o n . T h i s i s a 
sound rea son f o r autumn n i t r o g e n f e r t i l i z a t i o n . 

C o n v e r s e l y , l i b e r a l n i t r o g e n d u r i n g the summer months , when 
t empera tu re s a re h i g h , c a u s e s v e r y s h a r p i n c r e a s e s in r e s p i r a t i o n 
w h i l e p h o t o s y n t h e s i s remains in the medium range t he reby r e d u c i n g 
TNC to a low l e ve l and c a u s i n g s t r e s s . 

C . I r r i gat ion 

I f you r e f e r back to A and B you c o n c l u d e tha t any f a c t o r 
t ha t s t i m u l a t e s growth ( r e s p i r a t i o n ) c a u s e s lower TNC w i t h s l ow 
o r s t a t i c g rowth. T h u s , l i b e r a l i r r i g a t i o n w i t h a l l o t h e r 
f a c t o r s f a v o r a b l e c a u s e s s h a r p d e c l i n e s in TNC as r e s p i r a t i o n 
r equ i r emen t s f o r TNC are h i g h e r than f i x a t i o n o f s u g a r s by 
D h o t o s y n t h e s i s . I r r i g a t i o n does i n c r e a s e ra te o f ca rbon d i o x i d e 
f i x a t i o n ( p h o t o s y n t h e s i s ) ; however , w i t h m o i s t u r e and a l l 
f a c t o r s f a v o r a b l e , r e s p i r a t i o n exceeds p h o t o s y n t h e s i s c a u s i n g 
s o l u b l e c a r b o h y d r a t e s to d e c l i n e . A l l o f ou r da ta show h i g h e r 
s o l u b l e c a r b o h y d r a t e s w i t h some m o i s t u r e s t r e s s than under 
f a v o r a b l e m o i s t u r e c o n d i t i o n s . W i th low N r e g ime s , e x c e s s i v e 
i r r i g a t i o n would not s t i m u l a t e g rowth . 

D. Semi t r o p i c a l S p e c i e s : 

What has been s a i d f o r n i t r o g e n f e r t i l i z a t i o n and i r r i g a t i o n 
in r ega rd to TNC i s s i m i l a r f o r semi t r o p i c a l and temperate s p e c i e s . 
However, h i g h t empera tu re s do not appear to h i n d e r TNC accumu la -
t i o n in s e m i t r o p i c a l s p e c i e s . The s e m i t r o p i c a l g r a s s e s a re 
g e n e r a l l y e f f i c i e n t in p h o t o s y n t h e s i s as p h o t o r e s p i r a t i o n does not 
o c c u r as w i t h temperate g r a s s e s . A s t empera tu re s i n c r e a s e , p h o t o -
s y n t h e s i s n e a r l y p a r a l l e l s r e s p i r a t i o n ; t h u s , s e v e r e d e p r e s s i o n in 
TNC at h i g h t empera tu re s does not o c c u r f o r s e m i t r o p i c a l s p e c i e s . 
However, at the c o o l e r t empe ra tu re s w e l l above f r o s t , TNC f o r the 
t r o p i c a l s p e c i e s i s h i g h e r than at the h i g h tempera tu re . H i g h N and 



f a v o r a b l e m o i s t u r e f o r f a s t summer g rowth c a u s e s r e d u c t i o n s in TNC 
however , TNC s t r e s s in summer i s not apt to be as s e r i o u s in 
semi t r o p i c a l g r a s s e s as in temperate g r a s s e s . 

T r o p i c a l weedy g r a s s e s such as c r a b g r a s s a re s i m i l a r to 
be rmudag ra s s and z o y s i a in a d a p t a t i o n . 

IV. MOWING 

Mowing s t r o n g l y i n f l u e n c e s TNC and i n t e r a c t s w i t h n i t r o g e n 
f e r t i l i z a t i o n p r a c t i c e s a t v a r i o u s s e a s o n s . Ve r y f r e q u e n t and c l o s e 
mowing o f b l u e g r a s s reduces l e a f a rea and p h o t o s y n t h e t i c p o t e n t i a l 
t he reby r e d u c i n g TNC as compared w i t h a recommended mowing h e i g h t 
from 2 to 3 i i n c h e s . F requent c l o s e mowing reduces the roo t depth 
and rh i zomes because TNC, the e n e r g y s o u r c e f o r t h e i r deve lopment , i s 
reduced. When n i t r o g e n f e r t i l i z e r i s added d u r i n g the g r o w i n g s e a s on 
t h i s s t i m u l a t e s g rowth and f u r t h e r reduces the TNC. Tempera tu re a l s o 
has a s t r o n g i n f l u e n c e upon TNC. Fo r example , mowing c l o s e l y d u r i n g 
the summer months means t ha t t h e r e i s much l e s s sod r e s i d u e to 
moderate the tempera tu re w i t h c l o s e as compared w i t h a t a l l e r sod 
r e s i d u e . T h u s , w i t h c l o s e mowing and h i g h summer t empe ra t u r e s t he re 
i s s e v e r e TNC s t r e s s . Now suppose a homeowner c u t s the b l u e g r a s s 
f rom a 2 - i n c h canopy h e i g h t to a 1 - i n c h sod r e s i d u e d u r i n g the 
summertime when t empe ra tu re s a re h i g h and u s e s n i t r o g e n f e r t i l i z e r 
l i b e r a l l y . T h i s combined e f f e c t c a u s e s v e r y h i g h r e s p i r a t i o n and 
u t i l i z a t i o n o f TNC as compared w i t h the r a t e o f TNC f i x a t i o n by 
p h o t o s y n t h e s i s . 

I n t r o d u c i n g the c r a b g r a s s prob lem in b l u e g r a s s lawns complexes 
the p rob lem. C r a b g r a s s , a s e m i t r o p i c a l g r a s s , r e s p o n d s to h i g h 
t empe ra tu re s and n i t r o g e n f e r t i l i z a t i o n . C l o s e mowing management 
o f b l u e g r a s s means l i t t l e sod r e s i d u e , much l i g h t r e a c h i n g the s o i l 
s u r f a c e ; hence g e r m i n a t i n g c r a b g r a s s s e e d l i n g s grow r a p i d l y . 
M a i n t a i n i n g c l o s e mowing d u r i n g l a t e s p r i n g and summer, c o u p l e d w i t h 
n i t r o g e n f e r t i 1 i z a t i o n , s t i m u l a t e s the c r a b g r a s s e s compared to the 
b l u e g r a s s e s as c r a b g r a s s i s much b e t t e r adapted to the h i g h summer 
t e m p e r a t u r e s . W i th adequate N the p r o s t r a t e s p r e a d i n g s t o l o n s and 
l e a ve s o f c r a b g r a s s take o v e r and shade o u t the b l u e g r a s s . Now 
assume t ha t the homeowner w a t e r s l i g h t l y a lmos t e v e r y day as some 
homeowners do. The s h a l l o w rooted c r a b g r a s s i s t hu s b e n e f i t e d as 
compared to the deep roo ted b l u e g r a s s so f a v o r a b l e s u r f a c e m o i s t u r e , 
h i g h n i t r o g e n , and c l o s e mowing c a u s e s c r a b g r a s s l awns . 

An i dea l management to e x c l u d e o r m i n i m i z e c r a b g r a s s i n v a s i o n 
in b l u e g r a s s lawns i s to cu t c l o s e l y in the l a t e S e p t e m b e r - e a r l y 
Oc tober s ea son when the s o i l i s m o i s t and a p p l y n i t r o g e n l i b e r a l l y . 
C l o s e c u t t i n g removes dead t ha t ch sod m a t e r i a l ; a l s o , t h i s wou ld be a 
good time to remove the s u r f a c e t h a t c h . C l o s e mowing in autumn 
removed most o f the c r a b g r a s s . D u r i n g t h i s coo l s e a s o n , c r a b g r a s s 
grows s l o w l y o r not a t a l l . I d e a l l y such c l o s e mowing w i t h n i t r o g e n 
f e r t i l i z a t i o n s h o u l d be done d u r i n g a h u r r i c a n e - t y p e o f r a i n so as 
to have e v e r y t h i n g f a v o r a b l e d u r i n g the autumn s ea s on f o r b l u e g r a s s to 
d e v e l o p new s h o o t s to form a dense s od . S u b s e q u e n t l y , d u r i n g the 
autumn months the mowing h e i g h t s may be g r a d u a l l y r a i s e d to 1 - 1 / 4 i nch 



and then 1 - 1 /2 i n c h . A d d i t i o n a l n i t r o g e n may be a p p l i e d d u r i n g 
November and December. I d e a l l y , 1 to 1.5 l b s . / lOOO s q . f t . o f 
n i t r o g e n s h o u l d be used in l a t e S e p t e m b e r - e a r l y Oc tobe r w i t h no 
more than 1 l b . o f N/1000 s q . f t . in November and December. T h i s 
now comp le te s the n i t r o g e n reg ime f o r the e n t i r e y e a r , e x cep t f o r 
a v e r y l i g h t a p p l i c a t i o n o f l e s s than 1 l b . o f N/1000 s q . f t . in 
l a t e May. 

C l o s e mowing w i t h N f e r t i l i z a t i o n I n f a l l d e v e l o p s new s h o o t s 
g i v i n g t h i c k dense b e a u t i f u l g reen t u r f d u r i n g autumn and w i n t e r 
when c r a b g r a s s d i e s . In the s p r i n g , mowing h e i g h t s a r e r a i s e d up 
to a 2 . 5 - i n c h r e s i d u e by the da te t h a t c r a b g r a s s g e r m i n a t e s , m a i n t a i n -
i ng t ha t h e i g h t a l l summer. A dense sod w i t h a h i g h unmowed r e s i d u e , 
e x c l u d e s l i g h t at the s o i l s u r f a c e so t ha t g e r m i n a t i n g c r a b g r a s s 
s e e d l i n g s a re e x t e r m i n a t e d . D u r i n g the summer months when the 
temperatu re i s i dea l for c r a b g r a s s g rowth , e x c l u d e n i t r o g e n to 
r e s t r i c t g rowth o f c r a b g r a s s s e e d l i n g s . A compromise i s n e c e s s a r y 
and one s h o u l d be s a t i s f i e d w i t h a s l i g h t l y g r e e n i s h - y e l l o w b l u e -
g r a s s lawn d u r i n g mid summer to e x c l u d e c r a b g r a s s . Such a s em i -
n i t r o g e n s t a r v e d s i t u a t i o n i s d e s i r a b l e s i n c e i t keeps c r a b g r a s s 
f rom g r o w i n g r a p i d l y and m a i n t a i n s h i g h T N C ' s d u r i n g heat s t r e s s in 
summer. 

When w a t e r i n g i t i s b e s t to i r r i g a t e i n f r e q u e n t l y and to a 
depth o f 12 i n c h e s . The s o i l s u r f a c e d r i e s ou t f i r s t , t hu s w i t h 
i n f r e q u e n t i r r i g a t i o n s h a l l o w r oo ted c r a b g r a s s i n v a s i o n i s 
i nh i b i ted . 

The n i t r o g e n f e r t i l i z a t i o n - m o w i n g management r e l a t i o n s h i p s 
d i s c u s s e d a l s o a p p l y to b l u e g r a s s o r be rmudag ra s s dominance. 
Autumn and w i n t e r N and h i g h summer mowing f a v o r s b l u e g r a s s . On 
the o t h e r hand, m i n i m i z i n g the p r e s e n c e o f b l u e g r a s s o r s h i f t i n g 
o f b l u e g r a s s - b e r m u d a g r a s s m i x t u r e to be rmudag ra s s may be 
a c c o m p l i s h e d by l i b e r a l n i t r o g e n f e r t i l i z a t i o n f rom l a t e May 
t h rough mid A u g u s t a l o n g w i t h v e r y c l o s e and f r e q u e n t mowing l e a v i n g 
a 0 . 5 inch unmowed r e s i d u e . B l u e g r a s s w i t h e r e c t g r o w i n g l e a v e s i s 
s e v e r e l y d e f o l i a t e d . The c o m b i n a t i o n o f s e v e r e d e f o l i a t i o n , h i g h 
n i t r o g e n f e r t i 1 i z a t i o n , and h i g h summer t empe ra tu re s d e p r e s s e s b l u e -
g r a s s for r e a s o n s g i v e n e a r l i e r . 

N i t r o g e n f e r t i l i z e r and i r r i g a t i o n s h o u l d be c o n t r o l l e d ; g rowth 
s h o u l d be s l ow . However, j u d i c i o u s g rowth to hea l ba re s p o t s and 
compete a g a i n s t unwanted i n v a d e r s i s n e c e s s a r y . M a i n t a i n i n g a 
h i g h l y f a v o r a b l e env i r onment f o r f a s t g rowth o f e s t a b l i s h e d t u r f i s 
o b j e c t i o n a b l e . Such f a s t g rowth c a u s e s t h a t c h , s h a l l o w r o o t s , h i g h 
mowing c o s t s , d i s e a s e s , low TNC, and poor p h y s i o l o g i c a l c o n d i t i o n s 
and s u r v i v a l o f temperate g r a s s e s d u r i n g summer. 
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Amchem P r o d u c t s , I n c . 

By the time o f t h i s p r e s e n t a t i o n , some q u e s t i o n s about u s i n g a q u a t i c 
h e r b i c i d e s w i l l a l r e a d y have been answered. Mos t p r i m a r i l y p e r t a i n i n g 
to l abe l s t a t u s , a re conce rned w i t h whether we can use them in a manner 
c o n s i s t e n t w i t h EPA r e g u l a t i o n s , r a t h e r than whether they w i l l work . 

EPA i s and w i l l c o n t i n u e to be a p a r t o f o u r way o f l i f e . In terms 
o f what we can do to c o n t r o l wa te r weeds , EPA has a d i r e c t i n f l u e n c e . 
P e s t i c i d e s must be l a b e l e d and approved f o r use b e f o r e we can take even 
the f i r s t s t e p in a q u a t i c weed c o n t r o l — p u r c h a s i n g a h e r b i c i d e . 

R e l a t i v e l y few p r o p r i e t a r y h e r b i c i d e s a re a v a i l a b l e f o r a q u a t i c weed 
c o n t r o l , and even t he se have l i t t l e o r no p a t e n t p r o t e c t i o n time l e f t . 
Because o f the h i g h c o s t o f r e g i s t r a t i o n c l e a r a n c e , new p r o d u c t s a re not 
b e i n g deve loped r a p i d l y . These two f a c t o r s - - c o s t and s h o r t - t e r m 
p r o t e c t i o n - - do not encou rage e x t e n s i v e r e s e a r c h programs in the f i e l d 
o f a q u a t i c weed c o n t r o l . 

R e g a r d l e s s o f the above , weed p rob lems do e x i s t and at t imes must 
be taken c a r e o f . You wou ld l i k e to know j u s t what you can do to s o l v e 
you r own weed p r ob l ems . 

F i r s t , you can o p e r a t e on the p remi se t h a t a p r oduc t u se tha t has 
Fede ra l l a be l r e g i s t r a t i o n i s s t i l l l e g a l . You s h o u l d check to be s u r e 
the s p e c i f i c s t a t e has no a d d i t i o n a l r e s t r i c t i o n ; s t a t e s have the 
p r e r o g a t i v e o f b e i n g more r e s t r i c t i v e in t h e i r app rova l f o r u s e . 

Second , the f o l l o w i n g h e r b i c i d e s a re s t i l l a v a i l a b l e f o r use u n l e s s 
t h e i r m a n u f a c t u r e r s have dec i ded to g i v e up the f i g h t : 

2 , 4 -D - - many f o r m u l a t i o n s : s a l t s , e s t e r s , l i q u i d s , g r a n u l a r s . 
D i qua t - - 1 i q u i d . 
E n d o t h a l l - - l i q u i d and g r a n u l a r , aqua tho l and aqua tho l p l u s . 
D i c h l o b e n i l - - g r a n u l a r . 
Copper s u l f a t e and o r g a n i c copper f o r m u l a t i o n s . 
S imaz i ne. 
D i u r on . 
Fenac - - drawdown u seage . 
2 , 4 - D + d icamba - - s t a t e l abe l in V i r g i n i a 

A s s um ing t ha t you want to c o n t r o l a q u a t i c weeds, what p rocedu re do 
you f o l l o w ? 

A . Chemical c o n t r o l 

1. I d e n t i f y the weed prob lem and choose a m a t e r i a l wh i ch l i s t s the 
s p e c i e s on the l a b e l . 



2 . Be a b l e to d e f i n e and d e s c r i b e the body o f wa te r so a p p l i c a t i o n 
p e r m i t s can be f i l l e d o u t . Under t h i s h e a d i n g , you w i l l have to 
know where the t r e a t e d wa te r i s l i k e l y to move. Once the wa te r 
l e a v e s you r p r o p e r t y , you have no c o n t r o l o f i t , but you a re 
l i a b l e i f the t r e a t e d wate r c a u s e s damage o r i n j u r y to downstream 
prope r t i e s . 

3. O b t a i n an a p p l i c a t i o n pe rm i t i f r e q u i r e d by the s t a t e . Mos t 
s t a t e s r e q u i r e a pe rm i t f o r a l l w a t e r s e x cep t t ho se e x c l u s i v e l y 
w i t h i n the p r o p e r t y b o u n d a r i e s . 

4 . T r e a t you r prob lem weeds , a d h e r i n g s t r i c t l y to the l abe l 
d i r e c t i o n s . Read the e n t i r e l a b e l . 

5. T h i n g s to w o r r y abou t : 

a. F i s h k i l l , i f f i s h are to be m a i n t a i n e d in the wate r b e i n g 
t r ea ted . 

b . I r r i g a t i o n ; u n i n t e n t i o n a l l y o v e r d o s i n g w i t h c e r t a i n c h e m i c a l s 
in h e r b i c i d e - t r e a t e d wate r can be ha rd on b e n t g r a s s g r e e n s . 

c . Pe r s onne l mak ing a p p l i c a t i o n ; they must f o l l o w a l l s a f e t y p r e -
p r ecau t i o n s . 

B. A l t e r n a t i v e s to chemica l weed c o n t r o l 

1. M e c h a n i c a l . T h i s i n c l u d e s e v e r y t h i n g f rom h a n d r a k i n g a l o n g the 
s h o r e l i n e to unde rwate r c u t t e r s . In a l l i n s t a n c e s , the v e g e t a t i o n 
must be removed to a d i s p o s a l s i t e . 

2 . Drawdown. T h i s i s a p r a c t i c e t ha t i s b e i n g r e v i v e d . Fo r weed 
c o n t r o l the most impor tan t p a r t o f the drawdown i s the weather 
f o l l o w i n g wa te r remova l . I t i s d r y i n g wh i ch k i l l s the weeds , 
not f r e e z i n g . 

3. B i o l o g i c a l c o n t r o l . For t h i s t e c h n i q u e , the h e r b i v o r o u s f i s h 
Wh i te Amur (C tenopharynoqodon I d e l l u s V a l . ) i s a p o s s i b l e 
answer . I t w i l l t o l e r a t e low tempera tu re s and o t h e r water 
e x t r emes . I t has a v o r a c i o u s a p p e t i t e . S t o c k i n g r a t e s o f 40 
o r more 6 - i n c h f i n g e r l i n g s per a c re a re needed to show e f f e c t s . 
The f i s h ' s s i z e p a r t l y de te rm ine s the e x t e n t o f weed c o n t r o l . 
There i s c o n s i d e r a b l e c o n t r o v e r s y o v e r t h i s b i o l o g i c a l c o n t r o l 
a g e n t . Be fo re you dec i de on t h i s method, be v e r y s u r e t h a t you r 
s t a t e game and f i s h peop le i s s u e p e r m i t s f o r i t s u s e . Mos t f i s h e r y 
b i o l o g i s t s e x p r e s s a s t r o n g conce rn about the p o s s i b i l i t y o f 
Amur r e p r o d u c t i o n . I f they do r ep roduce , the p r o b a b i l i t y o f 
l o n g - t e r m d e t r i m e n t a l e f f e c t s on game f i s h c o u l d be r e a l . 

To summar ize, l e t me l i s t the key wo rd s . I d e n t i f y weed p rob lem, 
d e f i n e wate r body, o b t a i n p e r m i t . A p p l i c a t i o n - - read l abe l and ab ide 
by a l l c a u t i o n s . Wor ry about f i s h k i l l , i r r i g a t i o n r e s p o n s e , s a f e t y to 
p e r s o n n e l . 

What you can do to h e l p : l e t y ou r members know about wa te r weed 
c o n t r o l and l a c k o f a v a i l a b l e p r o d u c t s . . . keep r e c o r d s o f a l l a q u a t i c 

weed work s e t ou t . . . be p repa red to pay more f o r what you have had in 
the p a s t . 



AQUATIC WEED CONTROL PUBLICATIONS 

1. A q u a t i c Weed I d e n t i f i c a t i o n and C o n t r o l Manua l . P r i c e $ 2 . 5 0 

P u b l i s h e d by: Bureau o f A q u a t i c P l a n t Re sea r ch and Con t r o l 
F l o r i d a Department o f N a t u r a l R e s o u r c e s 
L a r s o n B u i l d i n g 
T a l l a h a s s e e , F l o r i d a 32304 

A complete d i s c u s s i o n o f a q u a t i c weed c o n t r o l and i d e n t i f i c a t i o n . 
Cove r s a l l methods , c h e m i c a l , b i o l o g i c a l and m e c h a n i c a l . I t 
d i s c u s s e s a p p l i c a t i o n equ ipment , c a l i b r a t i o n and s a f e t y . I t has 
c o l o r pho to s and t e x t g i v i n g d e s c r i p t i o n and d i s t r i b u t i o n . 

2. S t a t e Weed C o n t r o l Gu ide F ree 
The 1975 V i r g i n i a Weed C o n t r o l Gu ide 

P u b l i s h e d by : E x t e n s i o n D i v i s i o n 
V i r g i n i a P o l y t e c h n i c I n s t i t u t e 
S t a t e E x t e n s i o n S e r v i c e 
B l a c k s b u r g , V i r g i n i a 24061 

A s t a t e weed c o n t r o l g u i d e l i s t i n g c h e m i c a l s l a b e l e d f o r a q u a t i c 
weed c o n t r o l . A l l s t a t e s s h o u l d have a s i m i l a r p u b l i c a t i o n . 

3. C o n t r o l l i n g P l a n t And An imal P e s t s In Farm Ponds W i th Copper 
S u l f a t e . F ree 

P u b l i s h e d by : P h e l p s Dodge R e f i n i n g C o r p o r a t i o n 
300 Pa r k Avenue 
New Y o r k , New Y o r k 10022 

D i s c u s s e s the use o f copper s u l f a t e f o r a l g a e and a q u a t i c p l a n t 
c o n t r o l , do sage r a t e s and c a l i b r a t i o n methods . 

4 . The Wh i te Amur Fo r A q u a t i c Weed C o n t r o l . 

R e p r i n t from Weed S c i e n c e , V o l . 20 , No. 1, J a n u a r y 1972 

W r i t e to : D r . D a v i d S u t t o n 
U n l v e r i s t y o f F l o r i d a 
A g r i c u l t u r a l Re sea r ch Cente r 
F t . L a u d e r d a l e , F l a . 33314 

D i s c u s s i o n o f f e e d i n g h a b i t s and p l a n t p r e f e r e n c e s . 



DETERMINING POND VOLUME FOR AQUATIC WEED CONTROL 

The volume o f wate r in a pond o r l a ke i s de te rm ined by m u l t i p l y i n g 
the s u r f a c e ac reage t imes the a ve r a ge dep th . 

1. For a s qua re o r r e c t a n g u l a r shaped pond m u l t i p l y the l e n g t h 
t imes w i d t h t imes a ve rage d e p t h . " 

2. For a c i r c u l a r shaped pond m u l t i p l y the t o t a l f e e t o f s h o r e l i n e 
by i t s e l f , d i v i d e by 547 , 390 and m u l t i p l y by the a ve r age 
dep th . 

3. Fo r ponds o f l e s s than one ac re in s i z e w i t h u n i f o r m l y s l o p e d 
bottom, the volume in a c re f e e t i s de te rm ined by m u l t i p l y i n g 
the s u r f a c e ac reage by 1/2 the maximum depth . 

PPM 

H e r b i c i d e c o n c e n t r a t ion f o r a q u a t i c u sage i s o f t e n e x p r e s s e d in 
terms o f ppm ( p a r t s per m i l l i o n ) . T h i s can be de te rm ined on a w e i g h t 
o r volume b a s i s . 

1 l b . in 1 m i l l i o n l b s . o f wa te r = 1 ppm-W 
1 g a l . in 1 m i l l i o n g a l s , o f wate r = 1 ppm-V 

A s u r f a c e ac re one f o o t deep c o n t a i n s 3 25 , 850 g a l l o n s o r 4 3 , 5 6 0 
c u b i c f e e t o f wate r and w e i g h t 2 , 7 1 8 , 1 4 4 l b s . 

One g a l l o n o f wa te r w e i g h s 8 . 3 4 l b s . One c u b i c f o o t o f w a t e r 
we i gh s 6 2 . 6 l b s . 

2 . 7 l b s . a c t i v e i n g r e d i e n t in one ac re f o o t o f wa te r e q u a l s 1 ppm-W 
concen t r a t i on . 

H e r b i c i d e in pounds o f t o x i c a n t need f o r a t rea tment e q u a l s the ppm 
c o n c e n t r a t i o n r e q u i r e d x 2 . 7 l b s . t imes the ac re f e e t . 

Prob lem Submersed A q u a t i c 

C o n t r o l : 2 ppm compound X 
Lake S i z e : 10 a c r e s 
A ve r age Depth : 5 f ee t 
Compound X i s a v a i l a b l e as a 4 l b / g a l . l i q u i d o r 20% g r a n u l a r 
f o r m u l a . 

2 ppm x 2 . 7 l b . x 50 ac re f t . (5 1 depth x 101 s u r f a c e a rea = 
50 ac re f e e t . ) 
5 . 4 X 50 = 270 l b . t o x i c a n t . 
L i q u i d 4 l b / g a l . 270 4 = 6 7 . 5 ga l I o n . 
G r a n u l a r 270 - r 20 = 13.5 x 100 = 13 ,500 l b . g r a n u l a r . 

A ve r a ge depth e q u a l s the a ve rage o f 15 u n i f o r m l y spaced s o u n d i n g s . 

Pa r t o f the above i n f o r m a t i o n was taken from the P h e l p s Dodge R e f i n i n g 
C o r p o r a t i o n b u l l e t i n , " C o n t r o l l i n g P l a n t and An imal Pes t in Farm Ponds 
w i t h Copper S u l f a t e " . 



I f pool s u r f a c e I s 10 a c r e s , then 2000 l b s . o f g r a n u l e s w i l l be 
needed. 200 X 10 = 2900 . 

G r a n u l e s a re u s u a l l y d i s t r i b u t e d by the b r o a d c a s t method, but may 
be a p p l i e d in a s l u r r y o f w a t e r . 

R e p r i n t e d from WEEDS TREES AND TURF, J anua r y 1966. 



CALCULATING THE APPROPRIATE AMOUNT OF AQUATIC HERB IC IDE S TO USE 

D e t e r m i n i n g the amount o f a q u a t i c h e r b i c i d e needed f o r weed c o n t r o l 
in p o o l s ( pond s , l a k e s ) o f t e n i s a t r oub l e s ome and w a s t e f u l t a s k i f 
do s age s a re not c a l c u l a t e d c o r r e c t l y . I n c o r r e c t a p p l i c a t i o n r a t e s can 
mean too much o r n o t enough h e r b i c i d e may be u sed , and e i t h e r poor c o n t r o l 
o r an uneconomica l t rea tment w i l l r e s u l t . 

When recommendat ions on the l a b e l , o r from a g r i c u l t u r a l s t a t i o n s , 
a re g i v e n in g a l l o n s o r pounds o f t o x i c a n t per s u r f a c e a c r e , the o n l y 
measure needed to c a l c u l a t e a c o r r e c t dosage i s the s u r f a c e a rea o f the 
pool . 

GALLONS o f c o n c e n t r a t e needed f o r t rea tment o f a s u r f a c e ac re may 
be c a l c u l a t e d as f o l l o w s . 

Formul a: 

Recommended l b s , o f t o x i c a n t per ac re (A) 
L b s . o f t o x i c a n t per g a l . o f conc . (B) 

G a l l o n s o f c o n c e n t r a t e needed for each ac re (C ) . 

Example 

(A) = 10 l b s . o f t o x i c a n t d e s i r e d f o r each a c r e , a c c o r d i n g to 
approved recommendat i o n s . 

(B) = 8 l b s . o f t o x i c a n t per g a l l o n o f c o n c e n t r a t e in the a q u a t i c 
h e r b i c i d e you a re u s i n g . 

(C) = -g— = 1 .25 g a l l o n s o f c o n c e n t r a t e needed f o r each a c r e . 

I f a pool s u r f a c e i s 30 a c r e s , 3 7 . 5 g a l l o n s o f c o n c e n t r a t e w i l l be 
needed ( 1 . 2 5 X 30 = 3 7 . 5 g a l l o n s ) . Water may be added to the c o n c e n t r a t e 
to f a c i l i t a t e adequate c o ve r age d u r i n g a p p l i c a t i o n . 

POUNDS o f g r a n u l e s to a p p l y f o r each a c r e , when recommendat ions a re 
e x p r e s s e d in pounds o f t o x i c a n t per s u r f a c e a c r e , are c a l c u l a t e d as 
f o l l o w s . The a c t ua l p e r c e n t o f t o x i c a n t in the g r a n u l e s i s g i v e n , by 
w e i g h t , on the l a b e l . 

Fo rmu1 a: 

Recommended l b s , o f t o x i c a n t per a c r e (X) 
P e r c e n t t o x i c a n t in g r a n u l e s ( V I 

Pounds o f g r a n u l e s needed for each a c re (Z) . 

Example 

(X) = 30 l b s . o f t o x i c a n t d e s i r e d f o r each a c re a c c o r d i n g to approved 
recommendat i o n s . 

(Y) = G r a n u l e s a re 15% t o x i c a n t , o r .15 l b . t o x i c a n t per l b . o f 
g r a n u l e s , as s t a t e d on the l a b e l . 

(Z) = T ^ = 200 l b s . o f g r a n u l e s needed f o r each ac re . 



DO YOU KNOW YOUR TREES? 

F r a n c i s R. Gou in 
A s s o c i a te P r o f e s s o r 

Department o f H o r t i c u l t u r e 
U n i v e r s i t y o f M a r y l a n d 

I t has become i n c r e a s i n g l y appa ren t t h a t the d e s i g n e r s o f g o l f 
c o u r s e s have a v e r y l i m i t e d knowledge o f t r ee s p e c i e s . The th ree most 
p o p u l a r s p e c i e s o f t r e e s used f o r l a n d s c a p i n g the f a i r w a y s a re Lombardy 
P o p u l a r , Weeping W i l l o w , and p i n e . Of t he se t h r ee s p e c i e s , o n l y the 
p i ne s h o u l d be c o n s i d e r e d to be o f any l a s t i n g v a l u e . The o t h e r two 
are i n f e r i o r s p e c i e s because they a re s h o r t l i v e d , and mes sy . 

S i n c e g o l f c o u r s e s are l ong term i n v e s t m e n t s , g r e a t e r ca re s h o u l d 
be taken in s e l e c t i n g t r e e s tha t w i l l add i n t e r e s t and v a l u e to the 
p r o p e r t y . On l y t r e e s t ha t are l ong l i v e d and r e q u i r e minimum c a r e 
s h o u l d be s e l e c t e d . To e l i m i n a t e p r e s e n t and f u t u r e f a i l u r e s , s p e c i a l 
a t t e n t i o n s h o u l d be p l a ced on s o i l d r a i n a g e c o n d i t i o n s , and in s e l e c t i n g 
t r e e s tha t can t o l e r a t e s p e c i a l p rob lem a r e a s . More t r e e s a re k i l l e d 
from h a v i n g been p l a n t e d in p o o r l y d r a i n e d s o i l s than from h a v i n g been 
p l a n t e d in e x c e s s i v e l y w e l l - d r a i n e d a r e a s . The re have a l s o been more 
t r e e s k i l l e d from h a v i n g been p l a n t e d too -deep than from h a v i n g been 
p l a n t e d t o o - s h a l l o w . T h e r e f o r e , to i n s u r e t r ee s u r v i v a l s e l e c t the 
p r ope r t r ee f o r the p r ope r l o c a t i o n and p l a n t i t p r o p e r l y . 

S i n c e poor s o i l d r a i n a g e i s the major c au se o f t ree d e a t h s , the 
f o l l o w i n g l i s t o f t r e e s have been d i v i d e d i n t o two s e p a r a t e g r o u p s . 
Group A i n c l u d e s o n l y t r e e s t ha t w i l l grow on w e l l - d r a i n e d s o i l s ; w h i l e 
Group B i n c l u d e s t r e e s t ha t w i l l grow in both we l l d r a i n e d and p o o r l y 
d r a i n e d s o i l s . To f u r t h e r a s s i s t you in s e l e c t i n g the p r ope r t r e e s , the 
e s t i m a t e d mature h e i g h t s as we l l as the most d e s i r a b l e s o i l pH are 
p r o v i d e d w i t h each s p e c i e s . 

A . T r e e s t h a t w i l l t o l e r a t e o n l y w e l l - d r a i n e d s o i l c o n d i t i o n s . 

1. Nordman F i r , Ab i es no rdmann i ana 1 00 1 , pH 5 . 0 - 6 . 0 , n a r r o w l e a f -
e v e r g r e e n . A dense co lumnar e v e r g r e e n t r ee w i t h few p e s t s . 
Matu re t r e e s o f t e n deve l op rounded tops g i v i n g the t r ee a gum-
drop appea rance . 

2. Amur Map l e , A ce r g i n n a l a 2 0 ' , pH 5 . 5 - 6 . 5 , d e c i d u o u s . A sma l l 
but u p r i g h t rounded t r ee w i t h dense b r a n c h i n g . P roduces 
g reen i n c o n s p i u o u s but f r a g r a n t f l o w e r s in June , and a t t r a c t i v e 
red f o l i a g e in the f a l l . An e x t r e m e l y w i n t e r - h a r d y t r e e . 

3. P a p e r b a r k M a p l e , A ce r g r i s e u m 2 5 ' , pH 5 . 5 - 6 . 5 , d e c i d u o u s . I t 
has a rounded but r a t h e r open h a b i t o f g rowth p r o d u c i n g l i g h t 
shade . The c i nnamon-b rown, e x f o l i a t i n g , p a p e r - t h i n b a r k g i v e 
t h i s t r ee o u t s t a n d i n g f a l l and w i n t e r l a nd s cape i n t e r e s t . I t i s 
not w i d e l y grown because i t i s d i f f i c u l t to p r o p a g a t e . 



k . European Hornbeam, C a r p i n u s b e t u l u s 6 0 ' , pH 5 . 5 - 7 . 0 , d e c i d u o u s . 
A py ram ida l t r ee when young , but becomes rounded at m a t u r i t y . 
I t has good d a r k - g r e e n summer f o l i a g e and p r o v i d e s dense s hade . 
There a re s e v e r a l c u l t i v a r s a v a i l a b l e . 

5 . I ronwood, C a r p i n u s c a r o l i n i a n a 3 6 ' , pH 5 . 5 - 7 . 0 , d e c i d u o u s . The 
i dea l t r ee f o r t ha t d i f f i c u l t h o l e . I t s h a rd and s t u r d y t r u n k 
w i l l w i t h s t a n d the b e a t i n g on any g o l f c l u b . I t has a dense 
rounded h a b i t o f g rowth and f r e q u e n t l y seen w i t h m u l t i p l e t r u n k s . 
I t a l s o d e v e l o p e s o r a n g e - r e d f a l l c o l o r s . 

6 . Deodar Ceda r , Ced ru s deodara 125 1» pH 5 . 0 - 6 . 5 , n a r r o w l e a f - e v e r -
g r e e n . A v e r y g r a c e f u l p y ram ida l t r e e w i t h pendu l ou s b r a n c h e s . 
I t ' s e v e r g r e e n n e e d l e s o f t e n o c c u r in bunches a l o n g the stem. I t 
i s one o f the most d i s e a s e and i n s e c t r e s i s t a n t p l a n t s on the 
marke t . There a re a l s o s e v e r a l o t h e r s p e c i e s o f c e d a r s on the 
market t ha t s h o u l d be g i v e n l and s cape c o n s i d e r a t i o n . 

7. E a s t e r n Redbud, C e r c i s c a n a d e n s i s 3 0 ' , pH 5 . 5 - 6 . 5 , f l o w e r i n g -
d e c i d u o u s . Redbuds come in two c o l o r s , w h i t e and p i n k . Redbuds 
f l o w e r in May and produce i n t e r e s t i n g h e a r t - s h a p e d l e a v e s . I t 
has an i r r e g u l a r f l a t t o p , open h a b i t o f g rowth and grows in e i t h e r 
f u l l sun o r p a r t i a l s hade . 

8. Lawson F a l s e C y p r e s s , Chamaecypar i s 1awson i ana 1 0 0 ' , pH 5 . 5 - 7 . 0 , 
n a r r o w l e a f - e v e r g r e e n . T h i s e v e r g r e e n has s c a l e l i k e f o l i a g e and 
i s o f t e n m i s t a k e n f o r a r b o r v i t a e . Depend ing on v a r i e t y , t h e i r 
h a b i t o f g rowth is a s l e n d e r to b r o a d l y py ram ida l t r e e . Recommended 
f o r u se as a t a l l s c r e e n . 

9 . F l o w e r i n g dogwood, Co rnu s f l o r i d a k O 1 , pH 5 . 5 - 7 . 0 , f l o w e r i n g -
d e c i d u o u s . Depend ing on v a r i e t i e s , dogwood f l o w e r s a re w h i t e , 
c r e a m y - w h i t e , p i n k , p i n k - w h i t e and red. D o u b l e - f l o w e r i n g and 
s i n g l e - f l o w e r i n g v a r i e t i e s a re a v a i l a b l e as we l l as f a s t i g i a t e , 
pendu lou s and v a r i e g a t e d f o l i a g e f o rms . Dogwoods grow w e l l in 
e i t h e r f u l l sun o r in p a r t i a l s hade . The t r i c k to g r o w i n g dogwoods 
w i t h o u t d i f f i c u l t y i s to p l a n t them v e r y s h a l l o w and o n l y in we l l 
d r a i n e d s o i l s , and prune them s e v e r l y immed ia te l y a f t e r t r a n s -
p l an t i n g . 

10. Japanese Dogwood, Co rnu s kousa 2 1 ' , pH 5 . 5 - 7 . 0 , f l o w e r i n g -
d e c i d u o u s . T h i s dogwood d i f f e r s from ou r n a t i v e dogwood in 
tha t i t f l o w e r s a f t e r the l e a ve s have deve loped in mid June . 
The t r unk i s a l s o more r e s i s t a n t to dogwood b o r e r s . In l a t e 
summer i t p roduce s r a s p b e r r y l i k e red f r u i t wh i ch c o n t r a s t w e l l 
w i t h the l u s h - g r e e n f o l i a g e . 

11. C o r n e l i a n C h e r r y , Co rnus mas 2 4 ' , pH 5 . 5 - 7 . 0 , f l o w e r i n g -
d e c i d u o u s . Not a c h e r r y , but the e a r l i e s t f l o w e r i n g dogwood on 
the marke t . To encou rage e a r l y g o l f i n g , p l a n t t h i s t r e e where i t s 
b r i g h t y e l l o w f l o w e r s w i l l be f u l l y a p p r e c i a t e d in e a r l y A p r i l . 
T h i s p l a n t has a h a b i t o f g rowth s i m i l a r to the f l o w e r i n g c r a b -
app le w i t h o u t the messy f r u i t . Once e s t a b l i s h e d , t h i s t r ee 
r e q u i r e s l i t t l e a t t e n t i o n because i t i s r e s i s t a n t to most d i s e a s e 
and i n s e c t p e s t s . 



12. Smoke-bush , C o t i n u s c o q g y g r i a 2 0 ' , pH 5 . 0 - 6 . 5 , f l o w e r i n g -
d e c i d u o u s . T h i s p l a n t can be grown e i t h e r as a l a r g e s h r u b o r 
as a sma l l t r e e . Guaran teed to add summer c o l o r to any g o l f 
c o u r s e l a n d s c a p e . Depend ing on v a r i e t y , the l a r g e p u r p l e o r 
w h i t e f l o w e r s appear in mid summer and remain on the p l a n t u n t i l 
e a r l y f a l l . The f o l i a g e o f the p u r p l e f l o w e r i n g v a r i e t y i s 
p u r p l i s h - g r e e n . 

13. C o c k s p u r T h o r n , C r a t e a g u s c r i s - g a l 1 i 3 6 1 , pH 6 . 0 - 7 . 0 , f l o w e r i n g -
d e c i d u o u s . W a s h i n g t o n Hawthorn , C r a t a e g u s phaenopyrum 3 0 ' , pH 
6 . 0 - 7 . 0 , f l o w e r i n g - d e c i d u o u s . Because these t r e e s deve l op 1 to 
3 i nch l ong t h o r n s , they a re se ldom v a n d a l i z e d . Both s p e c i e s 
p roduce a t t r a c t i v e c l u s t e r s o f w h i t e f l o w e r s in the s p r i n g and 
c l u s t e r s o f red b e r r i e s in the f a l l . They have a rounded h a b i t 
o f g rowth w i t h dense b r a n c h i n g . 

14. C r y p t o m e r i a , C r y p t o m e r i a j a p o n i c a 1 5 0 1 , pH 5 . 0 - 6 . 5 , n a r r o w l e a f -
e v e r g r e e n . A nar row py ramida l t r e e w i t h s p r e a d i n g w h i p l i k e 
b r a n c h e s . I t i s r e l a t i v e l y f r e e o f d i s e a s e s and i n s e c t s and makes 
an e x c e l l e n t s c r e e n when grown in r ows . 

15. Dove T r e e , D a v i d i a i n v o l u c r a t a 6 0 1 , pH 5 . 5 - 6 . 5 , f l o w e r i n g -
d e c i d u o u s . I t has a b r o a d l y py ram ida l h a b i t o f g rowth and 
p roduce s dense s hade . In mid May i t p r oduce s a one i nch b a l l 
o f y e l l o w stamens f l a n k e d by 2 b r a c t s r e s e m b l i n g a w h i t e dove . 
A v e r y a t t r a c t i v e t r e e when in f l o w e r ; however , y e a r l y f l o w e r i n g 
cannot be g u a r a n t e e d . 

16. R u s s i a n O l i v e , E l e a g n u s a n g u s t i f o l i a 2 0 1 , pH 5 . 0 - 6 . 5 , d e c i d u o u s . 
T h i s w ide s p r e a d i n g t r e e has an open h a b i t o f g rowth and 
a t t r a c t i v e g r a y - g r e e n f o l i a g e . I t i s a v e r y v i g o r o u s t ree and 
w i l l grow in a w ide v a r i e t y o f s o i l s . I t can be grown e i t h e r as 
a sma l l t r e e o r a l a r g e s h r u b . I t i s h i g h l y recommended because 
i t i s r e l a t i v e l y ma in tenance f r e e . 

17. Green A s h , F r a x i n u s pensy1 v a n i c a 1 a n c e o l a t a 6 0 1 , pH 6 . 0 - 7 . 0 , 
d e c i d u o u s . T h i s t r e e has a den se - r ounded h a b i t o f g rowth w i t h 
l u s h greensummer f o l i a g e and b r i l l i a n t y e l l o w f a l l c o l o r . I f 
g i v e n a c h o i c e , s e l e c t the s e e d l e s s v a r i e t i e s . 

18. G i n k g o , G i nkgo b i l o b a 1 2 0 1 , pH 6 . 0 - 7 . 0 , d e c i d u o u s . Depend ing 
on the v a r i e t y you s e l e c t , the h a b i t o f g rowth may be rounded, 
f a s t i g i a t e , o r p e n d u l u s . R e g a r d l e s s wh i ch form you s e l e c t o n l y 
buy g r a f t e d male p l a n t s . Female p l a n t s p roduce f r u i t t h a t i s 
o b n o x i o u s and n a u s e a t i n g . S e x i n g o f the s e e d l i n g s canno t be 
done u n t i l the p l a n t s a re 10 to 12 y e a r s o l d . 

19. Common H o n e y - l o c u s t , G1ed i t s i a t r i a c a n t h o s 1 3 5 ' , pH 6 . 0 - 7 . 0 , 
d e c i d u o u s . There are a p p r o x i m a t e l y 12 v a r i e t i e s o f Honey -
l o c u s t a v a i l a b l e w i t h shapes v a r y i n g from rounded to f a s t i g i a t e . 
A l l o f the s p e c i e s a re m o d e r a t e l y f a s t g r o w i n g and produce l i g h t 
summer s hade . Mos t o f the v a r i e t i e s have t h o r n s e xcep t i n e r m i s . 



20. Moun ta i n S i l v e r b e l l , H a l e s i a m o n t i c o l a 9 0 ' , pH 5 . 0 - 6 . 5 , f l o w e r i n g 
d e c i d u o u s . The Moun ta i n S i l v e r b e l l has sma l l b e l l - s h a p e d f l o w e r s 
t ha t can be e i t h e r w h i t e o r p i n k depend i n g on the v a r i e t y . I t 
has a py ramida l to rounded h a b i t o f g rowth w i t h r a t h e r c o a r s e , 
open f o l i a g e . The re a re no s e r i o u s i n s e c t s o r d i s e a s e s t h a t 
a f f e c t t h i s t r e e . 

21 . C h i n e s e w i t c h - h a z e l , Hamamelis mo 11i s 3 0 1 , pH 5 . 0 - 6 . 5 f l o w e r i n g -
d e c i d u o u s . Ve rna l W i t c h - h a z e l , Hamameli s v e r n a l i s 1 0 ' , pH 5 . 0 -
6 . 5 f l o w e r i n g - d e c i d u o u s . To p r o v i d e w i n t e r c o l o r f o r t ho se w i n t e r 
g o l f e r s , t r y g r ow ing some o f the se w i t c h - h a z e l s a l o n g the f a i r w a y s . 
Depend ing on weather c o n d i t i o n s , they o f t e n s t a r t b l o om ing in 
December and c o n t i n u e u n t i l March . They w i l l grow in e i t h e r f u l l 
sun o r p a r t i a l s hade . They p roduce a t t r a c t i v e summer f o l i a g e and 
are gene ra l 1 y f r e e o f d i s e a s e s and i n s e c t s . 

22 . I d e s i a , I d e s i a p o l y c a r p a 4 5 1 , pH 5 . 0 - 6 . 0 , d e c i d u o u s . A nar row 
py ramida l t r ee w i t h i n t e r e s t i n g c o a r s e l e a v e s s i m i l a r in appearance 
to C a t a l p a . I d e s i a i s o f s p e c i a l i n t e r e s t in the l a t e f a l l and 
e a r l y w i n t e r w i t h i t s l a r g e , l o o s e g r a p e - l i k e c l u s t e r s o f b r i g h t 
red b e r r i e s h a n g i n g from the ends o f the b r a n c h e s . 

23 . E a s t e r n r e d - c e d a r , J u n i p e r u s v i r g i n i a n a 9 0 1 , pH 5 . 0 - 7 . 0 , n a r r ow -
l e a f e v e r g r e e n . Our n a t i v e r e d - c e d a r comes in a v a r i e t y o f s hapes 
and c o l o r s . I t can be used to make an e x c e l l e n t m a i n t e n a n c e - f r e e 
s c r e e n p r o v i d i n g c a r e i s taken to s e l e c t v a r i e t i e s t ha t have 
n a t u r a l r e s i s t a n c e to bag-worms and s p i d e r m i t e s . The h a b i t o f 
g rowth o f r e d - c e d a r i s f rom co lumnar to d e n s e l y p y r a m i d a l . I t s 
s c a l e - l i k e e v e r g r e e n f o l i a g e can v a r y from d a r k - g r e e n to b l u e -
g reen . 

2 4 . G o l d e n - r a i n T r ee . K o e l r e u t e r i a p a h i c u l a t a 3 0 ' , pH 5 . 0 - 6 . 5 , 
f l o w e r i n g - d e c i d u o u s . Once e s t a b l i s h e d , the G o l d e n - r a i n t r e e i s 
a r a t h e r f a s t g r ow i ng p l a n t . I t has a f l a t - t o p p e d h a b i t o f 
g rowth and p roduces l a r g e u p r i g h t , py ramida l c l u s t e r s o f s m a l l , 
y e l l o w f l o w e r s in e a r l y summer. T h i s t r e e has a b s o l u t e l y no 
fa 11 f o l i age c o l o r . 

25. C r a p e - m y r t l e , L a g e r s t r o e m i a i n d i c a 2 0 ' , pH 5 . 5 - 6 . 5 , f l o w e r i n g -
d e c i d u o u s . Grown e i t h e r as a sma l l t r ee o r a l a r g e s h r u b , the 
C r a p e - m y r t l e has both summer and w i n t e r i n t e r e s t . Depend ing on 
v a r i e t i e s , the l a r g e l i l a c c l u s t e r s can be w h i t e , p i n k , red and 
a l l s hades o f l a v e n d a r from mid summer to e a r l y f a l l . D u r i n g 
the w i n t e r months , the e x f o l i a t i n g b a r k i s o f s p e c i a l i n t e r e s t . 
The o n l y s e r i o u s prob lem w i t h t h i s p l a n t i s powdery mi ldew d u r i n g 
the l a s t few weeks o f f l o w e r i n g . 

26. T u l i p T r e e , L i r i o d e n d r o n t u l i p i f e r a 1 5 0 ' , pH 5 . 5 - 6 . 5 , d e c i d u o u s . 
This b r o a d l y py ramida l t r ee d e v e l o p e s m a s s i v e b r anche s and i t s 
l e a v e s are u n i q u e l y shaped. In mid June i t p r oduce s g r e e n i s h -
y e l l o w t u l i p - s h a p e d f l o w e r s wh ich f r e q u e n t l y go un seen . Once 
e s t a b l i s h e d i t has a m o d e r a t e l y f a s t r a te o f g rowth . A l t h o u g h 
a p h i d s f r e q u e n t l y i n f e s t t h i s s p e c i e s in l a t e summer, they appear 
to do l i t t l e harm. 



27. S t a r M a g n o l i a , M a g n o l i a s t e l 1 a t a 2 0 1 , pH 5 . 0 - 6 . 5 , f l o w e r i n g -
d e c i d u o u s . A v a i l a b l e in e i t h e r w h i t e , p i n k o r red , the f l o w e r s 
appear in mass o v e r the e n t i r e p l a n t in mid A p r i l . However, to 
a v o i d f r o s t damage, l o c a t e the p l a n t s on the n o r t h - s i d e o f a 
wind v a r r i e r to d e l a y f l o w e r i n g . I t has a mounded to s h rub l i k e 
h a b i t o f g rowth w i t h dense l i g h t - g r e e n summer f o l i a g e . 

28 . W h i t e , Norway, o r C o l o r a d o s p r u c e , P i c e a 9 0 - ' 1 5 0 ' , pH 4 . 5 - 5 . 5 , 
n a r r o w l e a f - e v e r g r e e n . A l t h o u g h s p r u c e has been used e x t e n s i v e l y , 
t h e r e have been an i n c r e a s i n g number o f p rob lems a s s o c i a t e d w i t h 
them in r ecen t y e a r s . Both s p r u c e - g a l 1 a p h i d s and s p i d e r m i t e s 
have become y e a r l y p rob lems on the se s p e c i e s and must be c o n t r o l l e d 
i f t he se p l a n t s a re to remain h e a l t h y and a t t r a c t i v e . 

29 . W h i t e , Red, S c o t c h o r Japanese B l a c k P i n e , P i n u s 7 5 1 - 1 0 0 1 , pH 
5 . 5 - 6 . 5 n a r r o w l e a f e v e r g r e e n . P i n e s have l o n g been a f a v o r i t e 
o f l a n d s c a p e r s . T h e i r l o n g e v e r g r e e n n e e d l e s a re a t t r a c t i v e the 
y e a r - r o u n d and t h e i r h a b i t o f g rowth i s d i f f e r e n t and i n t e r e s t i n g . 
However, i n r e cen t y e a r s t he re has been an i n c r e a s i n g number o f 
p rob lems a s s o c i a t e d w i t h p i n e s . A i r p o l l u t i o n has cau sed c o n s i d e r -
a b l e damage to w h i t e p i n e near m e t r o p o l i t a n a r e a s and p i ne t i p 
moth and p i n e s hoo t -mo th have cau sed c o n s i d e r a b l e damage to young 
g r ow ing p i n e s . I f p i n e s a re to be s e l e c t e d as a l and s cape p l a n t 
e v e r y e f f o r t s h o u l d be made to s e l e c t s p e c i e s t h a t are r e s i s t a n t 
to a i r p o l l u t i o n and to p r o t e c t young p l a n t s from i n s e c t damage. 

30. P l ane T r e e , P l a t a n u s o c c i d e n t a l i s 9 0 1 , pH 5 . 0 - 6 . 5 , d e c i d u o u s . 
A l t h o u g h ou r n a t i v e p l ane t r ee can be seen g r o w i n g a l o n g many o f 
o u r h i g h w a y s , i t i s s u s c e p t i b l e to a tw i g b l i g h t . H a v i n g a 
c h o i c e , s e l e c t the O r i e n t a l P l ane t r e e because i t i s r e s i s t a n t to 
tw ig b l i g h t and has the same a t t r a c t i v e w h i t e , t h i c k t r unk and 
broad rounded h a b i t o f g r owth . 

31. H i g a n c h e r r y , P runus subh i r t e l 1 a 3 0 1 , pH 5 - 5 - 6 . 5 , f l o w e r i n g -
d e c i d u o u s . There a re two we l l known v a r i e t i e s o f H i g a n s c h e r r y . 
The A u t u m n - F l o w e r i n g c h e r r y and the Weeping H i g a n s c h e r r y a re the 
most p o p u l a r . The A u t u m n - F l o w e r i n g c h e r r y p r oduce s p i n k f l o w e r s 
in the f a l l as w e l l as in the s p r i n g , w h i l e the Weeping H i g a n s 
c h e r r y f l o w e r s o n l y in the s p r i n g but has a weep ing h a b i t o f 
g r owth . Both v a r i e t i e s a re r e s i s t a n t to the f l a t - h e a d peach b o r e r . 

32. D o u g l a s - f i r , P s e u d o t s u g a m e n z i e s i i 1 5 0 1 , pH 4 . 5 - 6 . 0 , n a r r o w l e a f 
e v e r g r e e n . T h i s d e n s e l y py ramida l t r e e has j u s t s t a r t e d to g a i n 
in p o p u l a r i t y here in the e a s t in recent y e a r s . I t i s s l ow in 
g e t t i n g e s t a b l i s h e d , and when young i t does not b ranch h e a v i l y 
w i t h o u t c o n s i d e r a b l e p r u n i n g . However, t ime appea r s to c o r r e c t 
many o f t he se e a r l y d i f f i c u l t i e s . 

33. B r a d f o r d Pea r , P y r u s c a l l e r y a n a ' B r a d f o r d 1 4 0 ' , pH 5 . 5 - 6 . 5 , 
f l o w e r i n g - d e c i d u o u s . T h i s has become one o f the most p o p u l a r 
s t r e e t t r e e s in the e a s t . I t s dense rounded h a b i t o f g rowth has 
made i t i dea l f o r p l a n t i n g beneath p o w e r l i n e s , and i t s heavy and 
l ong b l oom ing p e r i o d in the s p r i n g as w e l l as i t s red to g l o s s y 
s c a r l e t f a l l f o l i a g e have he l ped to make i t p o p u l a r . However, 
t h i s p l a n t can o n l y be p r opaga ted by budd i n g and the re has been 
some d i f f i c u l t i e s w i t h the g r a f t - u n i o n as the p l a n t app roaches 
matu r i t y . 



34. E n g l i s h Oak, Que reus robur 7 5 ' , pH 4 . 5 - 5 . 5 , d e c i d u o u s . Mos t 
o f the oak s have a h i s t o r y o f b e i n g s l ow g r o w i n g but l o n g - l i v e d . 
However, w i t h r e g u l a r f e r t i l i z i n g , the ra te o f o a k s can be 
a c c e l e r a t e d . One oak t h a t wou ld be i dea l f o r d i v i d i n g f a i r w a y s 
w i t h minimum space i s the F a s t i g i a t e E n g l i s h o a k . I t ha s the 
same h a b i t o f g rowth as the Lombardy P o p l a r , g rows r a p i d l y when 
f e r t i l i z e d , and l i v e s to a r i p e - o l d - a g e . 

35 . B l a c k L o c u s t , R o b i n i a p s e u d o a c a c i a 7 5 1 , pH 5 . 0 - 7 . 0 , f l o w e r i n g -
d e c i d u o u s . A n a t i v e p l a n t f r e q u e n t l y seen g r o w i n g a l o n g the r o ad -
s i d e s . I t i s an open u p r i g h t t r e e . I t s pendu l ou s c l u s t e r s o f 
f r a g r a n t pea l i k e f l o w e r s open in e a r l y June . However , in J u l y 
and A u g u s t , i t f r e q u e n t l y becomes i n f e s t e d w i t h l e a f m i n e r s 
c a u s i n g a l l o f the l e a v e s to t u r n brown. 

Japanese Pagoda T r e e , S opho ra j a p o n i c a 7 5 1 , pH 5 . 5 - 7 . 0 , f l o w e r i n g -
d e c i d u o u s . T h i s t r ee i s recommended because o f i t s summer 
f l o w e r i n g h a b i t . I t s l a r g e py ramida l u p r i g h t c l u s t e r s o f pea-
l i k e , w h i t e f l o w e r s appear in A u g u s t . The t r e e i t s e l f ha s a 
rounded, w i d e - b r a n c h i n g h a b i t o f g r owth . I t i s a m o d e r a t e l y 
f a s t g r ow ing t r e e . 

37. L i t t l e - l e a f L i n d e n , T i 1 i a c o r d a t a 9 0 ' , pH 5 . 5 - 6 . 5 , d e c i d u o u s . 
U s u a l l y a s low g row ing t r ee w i t h a d e n s e l y py ramida l h a b i t o f 
g rowth . The den se , compact d a r k g reen f o l i g e i s s t r i k i n g when 
compared to o t h e r d e c i d u o u s t r e e s . There a re 4 v a r i e t i e s a v a i l -
a b l e and a l l a re r e s i s t a n t to most i n s e c t s and d i s e a s e . 

38. Canada Hemlock, T s u ga c a n a d e n s i s 9 0 ' , pH 4 . 5 - 5 . 5 , n a r r o w l e a f -
e v e r g r e e n . An o u t s t a n d i n g p l a n t when used e i t h e r as a spec imen 
p l a n t o r p l a n t e d in rows to form a s c r e e n . Because i t i s a 
s h a l l o w - r o o t e d p l a n t , i t must be p l a n t e d v e r y s h a l l o w , and i t 
w i l l o n l y t h r i v e in we l l d r a i n e d s o i l s . Once i t i s w e l l e s t a b l i s h e d 
i t i s r e s i s t a n t to most i n s e c t s and d i s e a s e s . 

39. A u g u s t i n e E lm, Ulmus amer i cana ' A u g u s t i n e 1 , 100 1 pH 5 . 5 - 6 . 5 , 
d e c i d u o u s . T h i s f a s t - g r o w i n g co lumnar form o f e lm, has grown in 
p o p u l a r i t y s i n c e the l o s s of ou r common amer ican e lm. A l t h o u g h 
i t was t hough t to be r e s i s t a n t to the Du t ch - E lm d i s e a s e , t he re 
have been some i n d i c a t i o n s tha t weak t r e e s are s u s c e p t i b l e . How-
e v e r , new d i s e a s e r e s i s t a n t v a r i e t i e s a re now b e i n g o b s e r v e d and 
s h o u l d become a v a i l a b l e w i t h i n a few y e a r s . 

The f o l l o w i n g l i s t o f t r e e s p r e f e r g r ow i ng in w e l l d r a i n e d s o i l s but 
w i l l t o l e r a t e g r ow i ng in wet s o i l s p r o v i d i n g they a re p l a n t e d v e r y 
s h a l l o w , to enab l e t h e i r r o o t s to adapt to new and more d i f f i c u l t 
g r ow i ng c o n d i t i o n s . 

1. Red o r Swamp Map le , A c e r rub rum 1 2 0 ' , pH 5 . 5 - 6 . 5 , d e c i d u o u s . 
T h i s t ree d e v e l o p e s a rounded to somewhat py ramida l h a b i t o f 
g rowth . I t i s a mode ra te l y f a s t g r ow i ng t r e e once i t becomes 
we l l e s t a b l i s h e d . I t s f a l l f o l i a g e i s a b r i l l i a n t red . 



2. R i v e r B i r c h , B e t u l a n i q ra 9 0 ' , pH 5 . 5 - 6 . 5 , d e c i d u o u s . Depend ing on 
the amount o f c o m p e t i t i o n from s u r r o u n d i n g v e g e t a t i o n , the h a b i t o f 
g rowth w i l l v a r y from p y r a m i d a l under crowded c o n d i t i o n s to u m b r e l l a 
when grown in the open. 

3 . L e l and F a l s e C y p r e s s , C u p r e s s o c y p a r i s l e y 1 andi 1 2 0 ' , pH 5 . 0 - 6 . 5 , 
n a r r o w l e a f - e v e r g r e e n . A f a s t g r o w i n g co lumnar e v e r g r e e n w i t h s c a l e -
l i k e f o l i a g e . T h i s p l a n t forms a dense s c r e e n q u i c k l y and appea r s 
to be r e s i s t a n t to s p i d e r m i t e s and bagworms. I t i s s u p e r i o r to the 
Lombardy P o p u l a r in appearance and h a r d i n e s s , and when young i t w i l l 
grow up to 3 f t . per y e a r under good g r o w i n g c o n d i t i o n s . 

4 . F r a n k l i n T r e e , F r a n k l i n i a a la tamaha 3 0 1 , pH 4 . 5 - 7 . 5 , f l o w e r i n g -
d e c i d u o u s . Can be grown e i t h e r as a sma l l open py ram ida l t ree o r 
as a l a r g e s h r u b . I t p r oduce s l a r g e w h i t e f l o w e r s w i t h y e l l o w 
stamens in l a t e summer and e a r l y f a l l . I t w i l l grow in a wide range 
o f s o i l p H ' s . I t a l s o p roduce s b r i l l i a n t o r a n g e to red f o l i a g e in 
the f a l l . An e x c e l l e n t t ree f o r f a l l f l o g g e r s o f g o l f b a l l s . 

5. Amer i can h o l l y , I l ex opaca 4 5 ' , pH 5 . 5 - 6 . 5 , b r o a d l e a f e v e r g r e e n . 
F o s t e r #2 H o l l y , I l e x X ' F o s t e r # 2 ' 4 5 ' , pH 5 . 5 - 6 . 5 , b r o a d l e a f 
e v e r g r e e n . N e l l i e R. S t e v e n s , I l ex X 3 0 1 , pH 5 . 5 - 6 . 5 , b r o a d l e a f 
e v e r g r e e n . L o n g s t a l k Ho 11y, I lex peduncu l o s a 3 0 f , pH 5 - 5 - 6 . 5 , 
b r o a d l e a f e v e r g r e e n . A l l o f the above h o l l i e s p roduce red b e r r i e s 
in the f a l l p r o v i d i n g male p o l l i n a t o r s a re g r o w i n g in the v i c i n i t y . 
On l y the Amer i can h o l l i e s and F o s t e r #2 are s u s c e p t i b l e to the 
H o l l y L e a f m i n e r . The o t h e r 2 s p e c i e s are immune to t h i s i n s e c t . 

6. C a l i f o r n i a I n cen se Ceda r , L i b o c e d r u s d e c u r r e n s 1 3 5 1 , pH 5 . 0 - 6 . 5 , 
n a r r o w l e a f - e v e r g r e e n . Has a co lumnar h a b i t o f g rowth s i m i l a r to the 
L e l a n d F a l s e C y p r e s s except t ha t i t has d a r k e r g reen f o l i a g e . T h i s 
p l a n t i s a l s o immune to most i n s e c t s and d i s e a s e s . 

7. Sweet-gum, L i q u i d a m b a r s t y r a c i f l u a 1 2 5 ' , pH 6 . 0 - 7 . 0 , d e c i d u o u s . 
T h i s b r o a d l y py ramida l t r e e has g o o d - g r e e n summer f o l i a g e w i t h 
a t t r a c t i v e s c a r l e t f a l l c o l o r s . I t i s r a t h e r i n s e c t and d i s e a s e 
r e s i s t a n t p r o v i d i n g the p l a n t s a re not crowded. T h i s i s one t r e e 
t ha t canno t t o l e r a t e c o m p e t i t i o n . 

8. Sweet Bay M a g n o l i a , M a g n o l i a v i r g i n i a n a 6 0 1 , pH 5 . 0 - 6 . 5 , f l o w e r i n g 
s e m i - e v e r g r e e n . In the s o u t h e r n and c o a s t a l r e g i o n s o f the s t a t e , 
t h i s p l a n t i s s e m i - e v e r g r e e n , mean ing t h a t i t l o o s e s i t s l e a v e s in 
l a t e w i n t e r . In the c e n t r a l and n o r t h e r n s e c t i o n i t becomes 
d e c i d u o u s . I t p r oduce s v e r y f r a g r a n t waxy w h i t e f l o w e r s in l a t e 
s p r i n g . I t i s recommended he re because i t w i l l grow w e l l even in 
swampy so i 1 s . 

9 . Dawn Redwood, M e t a s e q u o i a g l y p t o s t r o b o i d e s 1 0 0 1 , pH 4 . 5 - 6 . 0 , 
d e c i d u o u s . An u p r i g h t py ram ida l t r ee w i t h a s i n g l e s t r a i g h t t r u n k 
and grows r a p i d l y . I t p r oduce s l i g h t g reen summer f o l i a g e wh i ch 
t u r n s a r u s t - c o l o r a f t e r the f i r s t f r o s t . 

10. B l a c k Tupe l o o r B l a c k Gum, Ny s s a s y l v a t i c a 9 0 ' , pH 5 . 5 - 6 . 5 , 
d e c i d u o u s . T h i s dense b r a n c h i n g py ramida l t r e e p roduce s l u s t r o u s 



l e a t h e r y g reen l e a v e s wh ich tu rn a b r i l l i a n t s c a r l e t to o r a n g e in 
the f a l l . I t i s r e l a t i v e l y f r e e o f d i s e a s e o r i n s e c t p e s t s . 

Ba ld C y p r e s s , Taxod ium d i s t i c h u m 1 5 0 1 , pH 4 . 5 - 6 . 0 , d e c i d u o u s . T h i s 
n a r r o w - p y r a m i d a l t r ee i s p r o b a b l y the l a s t t r ee in the s p r i n g to 
d e v e l o p i t s new l e a v e s . A l t h o u g h i t grows r a t h e r s l o w l y , i t t h r i v e s 
under swampy c o n d i t i o n s . 



BLUEGRASS AND RYEGRASS - STRENGTHS AND WEAKNESSES - KENTUCKY BLUEGRASS 

J . R. Hal 1 I I I 
A s s i s t a n t P r o f e s s o r , Department o f Agronomy 

U n i v e r s i t y o f M a r y l a n d 

In recent y e a r s , t he r e ha s been i n c r e a s e d i n t e r e s t in the improved 
p e r e n n i a l r y e g r a s s e s in M a r y l a n d . The re d e c r e a s e d l e a f w i d t h and r a p i d 
g e r m i n a t i o n has a t t r a c t e d many p r o f e s s i o n a l t u r f g r a s s manage r s . In s p i t e 
o f t h i s up su r ge in use o f p e r e n n i a l r y e g r a s s , the Ken tucky b l u e g r a s s e s 
remain the p r i m a r y coo l s e a s o n t u r f g r a s s in the t r a n s i t i o n zone. 

The U n i v e r s i t y o f M a r y l a n d Department o f Agronomy c u r r e n t l y c o n d u c t s 
e x t e n s i v e v a r i e t y t r i a l s a t l o c a t i o n s t h r o u g h o u t M a r y l a n d . The v a r i e t y 
t r i a l s conduc ted o v e r the s t a t e c o n t a i n o v e r 65 i n d i v i d u a l c u l t i v a r s and 
s e v e r a l c o m b i n a t i o n s o f c u l t i v a r s . In the o l d e s t t r i a l s , e s t a b l i s h e d in 
1968 and c o n t a i n i n g 4-5 v a r i e t i e s , the top ten v a r i e t i e s a f t e r s i x y e a r s o f 
e v a l u a t i o n a re W a r r e n ' s A - 2 0 , W a r r e n ' s M e r i o n , Georgetown, B i r k a , 
F y l k i n g , NJE P - 1 1 5 , WK-412, Newport , and Sodco . These t r i a l s have been 
m a i n t a i n e d a t a l-J i nch mowing h e i g h t and a re e v a l u a t e d f o r q u a l i t y f rom 
A p r i l to November o f each y e a r . These same 4-5 v a r i e t i e t i e s have been 
m a i n t a i n e d a t a 2 j i nch mowing h e i g h t in a n o t h e r s t u d y and the top ten 
v a r i e t i e s o u t o f 4-5 a f t e r s i x y e a r s o f o b s e r v a t i o n a re Georgetown, 
Bel t u r f , V a n t a g e , K 8 - 1 4 6 , O r i o n , K 8 - 1 4 4 , W i n d s o r , S y d s p o r t , W a r r e n ' s 
A-3^+ and B i r k a . Pe r fo rmance o f Ken tucky b l u e g r a s s e s i s i n f l u e n c e d by 
mowing h e i g h t . 

These v a r i e t y t r i a l s and e x t e n s i v e f i e l d o b s e r v a t i o n s p r o v i d e us w i t h 
i n f o r m a t i o n wh i ch makes i t p o s s i b l e f o r the U n i v e r s i t y o f M a r y l a n d , 
Department o f Ag ronomy, to p r o v i d e g e n e r a l pu rpo se t u r f g r a s s recommendat ions . 
The c u r r e n t recommendat ions a r e : 

Ken tucky B l u e g r a s s 

2 0 - 45% C e r t i f i e d M e r i o n 
2 0 - 45% C e r t i f i e d Kenb lue o r S ou th Dakota C e r t i f i e d 
2 0 - 4 0 % C e r t i f i e d A d e l p h i , C e r t i f i e d Ba r on , C e r t i f i e d B i r k a , C e r t i f i e d 

F y l k i n g , C e r t i f i e d P e n n s t a r o r C e r t i f i e d S y d s p o r t 

C r e e p i n g Red Fe scue 

10 -50% C e r t i f i e d Penn lawn, C e r t i f i e d Jamestown 

The Ken tucky b l u e g r a s s e s r e q u i r e a medium to med ium-h igh i n t e n s i t y o f 
c u l t u r e i n c l u d i n g n i t r o g e n f e r t i l i z a t i o n r a n g i n g from 3 to 5 pounds n i t r o g e n 
per 1000 s q . f t . per y e a r . The most adequate mowing h e i g h t in the 
t r a n s i t i o n zone i s from 1 to 2 i n c h e s . Summer i r r i g a t i o n i s o f t e n 
n e c e s s a r y on Ken tucky b l u e g r a s s to p r e ven t dormancy in the t r a n s i t i o n 
zone d u r i n g the months o f J u l y and A u g u s t . 

The Ken tucky b l u e g r a s s e s e x h i b i t s e v e r a l s t r e n g t h s in the t r a n s i t i o n 
zone wh ich make them the most p o p u l a r coo l s e a s on t u r f g r a s s . T h e i r medium 
t e x t u r e and deep g reen c o l o r wh i ch m a i n t a i n s t h rough the b e t t e r p a r t o f the 
yea r i s v e r y d e s i r a b l e . They e x h i b i t v i g o r o u s rh izome a c t i v i t y wh i ch 



p r o v i d e s v e r y h i g h l e v e l s o f r e c u p e r a t i v e p o t e n t i a l . The Ken tucky b l u e -
g r a s s e s have a p e r e n n i a l r oo t s y s tem wh ich becomes more e x t e n s i v e w i t h each 
y e a r o f p r o p e r management. They a re a p o m i c t i c wh i ch a l l o w s f o r r e p r o d u c t i o n 
w i t h o u t f e r t i l i z a t i o n and makes p o s s i b l e t h e i r v e r y u n i f o r m t e x t u r e and 
g rowth h a b i t . The Kentucky b l u e g r a s s e s e x h i b i t good low tempera tu re h a r d i -
n e s s and w i n t e r c o l o r and a re c a p a b l e o f t o l e r a t i n g m o d e r a t e l y wet s o i l s . 

Re sea r ch b e i n g conduc ted a t the U n i v e r s i t y o f M a r y l a n d i s s how ing t h a t 
the v i g o r o u s rh izome a c t i v i t y i s e s s e n t i a l to the d i v o t h e a l i n g c a p a b i l i t y 
o f the Kentucky b l u e g r a s s e s . In s t u d i e s e v a l u a t i n g Ken tucky b l u e g r a s s e s 
and p e r e n n i a l r y e g r a s s e s f o r d i v o t h e a l i n g p o t e n t i a l the Ken tucky b l u e -
g r a s s e s have p r o v i d e d two to t h ree t imes the d i v o t h e a l i n g p o t e n t i a l o f the 
improved p e r e n n i a l r y e g r a s s e s . We have o b s e r v e d ext reme d r o u g h t t o l e r a n c e 
in v a r i e t i e s o f Kentucky b l u e g r a s s such as M e r i o n , V a n t a g e , Sodco , NJE P - 5 9 , 
c o m b i n a t i o n s o f Vantage and V i c t a , P a r k e r S h i r l i n g No. 2, Ken tucky 31 T a l l 
F e s cue , 90% Ken tucky 31 T a l l F e s c u e - 1 0 % S ou th Dako ta C e r t i f i e d , EVB 1036, 
30% M e r i o n - 3 0 % Sou th Dako ta C e r t i f i e d - 3 0 % V a n t a g e - 1 0 % Jamestown and 30% 
M e r i o n - 3 0 % Sou th Dakota C e r t i f i e d - 3 0 % F y l k i n g - 1 0 % Pennlawn C r e e p i n g Red 
Fe s cue . E x c e p t i o n a l r e s i s t a n c e to F u s a r i um roseum has been o b s e r v e d in 
V a n t a g e , Sodco , P a r k e r S h i r l i n g No. 2, Ken tucky 31 T a l l F e s c u e , 90% 
Kentucky 31 T a l l F e s c u e - 1 0 % Sou th Dakota C e r t i f i e d , 30% M e r i o n - 3 0 % K e n b l u e -
30% A d e l p h i - 1 0 % Pennlawn C r e e p i n g Red F e s c u e , 30% M e r i o n - 3 0 % Sou th Dako ta 
C e r t i f i e d - 3 0 % V i c t a - 1 0 % Penn lawn, 30% M e r i o n - 3 0 % S ou th Dakota C e r t i f i e d -
30% V i c t a - 1 0 % Jamestown C r e e p i n g Red Fescue and c o m b i n a t i o n s o f kO% V i c t a 
and 60% Van tage . 

The Kentucky b l u e g r a s s e s have s e r i o u s weakne s s e s in the t r a n s i t i o n 
zone wh i ch b r e e d e r s a re t r y i n g to improve t h r ough v a r i e t y s e l e c t i o n and 
h y b r i d i z a t i o n . The e s t a b l i s h m e n t r a t e o f the Ken tucky b l u e g r a s s e s i s 
v e r y s l ow compared to the improved p e r e n n i a l r y e g r a s s e s . Summer dormancy 
o f the Kentucky b l u e g r a s s e s n e c e s s i t a t e s i r r i g a t i o n in many i n s t a n c e s to 
m a i n t a i n good summer c o l o r . R e l a t i v e l y s l ow g reenup r a t e s f o r Ken tucky 
b l u e g r a s s in the s p r i n g d e c r e a s e the t ime when h e a l i n g p o t e n t i a l o f t he se 
g r a s s e s can be p r o v i d e d . The Ken tucky b l u e g r a s s e s as a g roup o f g r a s s e s 
g e n e r a l l y l a c k shade t o l e r a n c e . They have l i m i t e d s o i l a d a p t a t i o n and a re 
not t o l e r a n t o f low s o i l pH. F u s a r i u m s u s c e p t i b i l i t y in the t r a n s i t i o n 
zone i s a s e r i o u s weaknes s o f the Kentucky b l u e g r a s s e s . The Ken tucky b l u e -
g r a s s e s have not been ab l e to t o l e r a t e the lower mowing h e i g h t s ( l e s s than 
1 i n ch ) q u i t e as we l l as some o f the improved p e r e n n i a l r y e g r a s s e s . 
Tha t ch b u i l d u p r a t e s f o r some o f the Kentucky b l u e g r a s s e s have c r e a t e d 
e x t e n s i v e ma in tenance p rob l ems . 

A l t h o u g h the Kentucky b l u e g r a s s e s have s e v e r e s h o r t c o m i n g s , they remain 
the p r i m a r y coo l s ea son g r a s s in the t r a n s i t i o n zone. There i s c u r r e n t l y 
no o t h e r g r a s s c apab l e o f p r o v i d i n g the l e v e l s o f q u a l i t y n e c e s s a r y f o r 
f a i r w a y t u r f at such a moderate ma in tenance c o s t . 



"MY EXPERIENCES WITH BLUEGRASS AND RYEGRASS" 

B. Edwin Wi1 son 
G o l f Cou r s e S u p e r i n t e n d e n t 

Twin S h i e l d s G o l f C lub 
Dunk i r k , M a r y l a n d 

I wou ld l i k e to take t h i s o p p o r t u n i t y to s h a r e w i t h you some o f my 
e x p e r i e n c e s w i t h Ken tucky b l u e g r a s s e s and p e r e n n i a l r y e g r a s s e s . 

F i r s t , I wou ld l i k e to p r o v i d e you w i t h some backg round about the 
Twin S h i e l d s G o l f Cou r se and i t s o p e r a t i o n . I t was d e s i g n e d and b u i l t 
by M e s s r ' s . Roy and Ray S h i e l d s who, own and o p e r a t e the c o u r s e as a 
s e m i - p r i v a t e c l u b and as a p r o f i t - m a k i n g b u s i n e s s . 

The c o u r s e was b u i l t in the s p r i n g and summer o f 1968 and seeded 
that f a l l . The t e e s , c o l l a r s and f a i r w a y s were seeded to : 40% Common 
Kentucky B l u e g r a s s , 40% M e r i o n Ken tucky B l u e g r a s s and 20% Pennlawn Red 
Fe s cue . The roughs were seeded to 60% K - 3 1 , 30% Common B lue and 10% 
Annual Rye. The c o u r s e was opened f o r p l a y in the s p r i n g o f 1969 and we 
had few, i f any , p rob lems w i t h ou r b l u e g r a s s t h a t y e a r . 

By summer o f 1970, we had a d i s e a s e prob lem on ou r f a i r w a y s . A t 
f i r s t , I t hough t i t was l a r g e Brown Patch R h i z o c t o n i a s o l a n i , but 
D r . A. J . P o w e l l , from the U n i v e r s i t y o f M a r y l a n d i d e n t i f i e d the prob lem 
as F u s a r i um Roseum. 

In 1971, the F u s a r i u m was g e t t i n g wor se on the f a i r w a y s and c o l l a r s . 
We s po t s p r a y e d some a r e a s , but had l i t t l e s u c c e s s in c o n t r o l l i n g the 
F u s a r i u m . Tha t f a l l we spo t seeded the most d i s e a s e damaged a r ea s w i t h 
the 40% Common, 40% M e r i o n and 20% Pennlawn seed mix u t i l i z i n g a Roge r s 
O v e r s e e d e r . 

In m id - June o f 1972, we had the r a i n s t o r m a s s o c i a t e d w i t h h u r r i c a n e 
Agnes and the e x c e s s i v e hea t t h a t f o l l o w e d . By m i d - J u l y , 1972, the 
F u s a r i u m was v e r y bad. I t was wor se on some f a i r w a y s than o t h e r s . We 
s po t s p r a y e d some f a i r w a y s w i t h T e r s a n 1991 o r B e n n l a t e . We were a l s o 
c o o l i n g the f a i r w a y s w i t h i n t e r m i t t a n t i r r i g a t i o n d u r i n g m i d - d a y . I t i s 
my o p i n i o n tha t e x t r a wate r a t n i g h t and c o o l i n g the B l u e g r a s s d u r i n g 
the day d i d h e l p to s l ow the d i s e a s e down. 

We s t i l l were no t c o n t r o l l i n g the d i s e a s e by any means. D r . J ack 
H a l l l ooked a t the F u s a r i u m prob lem and in l i e u o f e x p e n s i v e s p r a y i n g 
recommended c o n t i n u e d w a t e r - c o o l i n g d u r i n g m id - day and o v e r s e e d i n g w i t h 
F u s a r i u m - r e s i s t a n t v a r i e t i e s such a s Van tage in the f a l l . 

That f a l l we d i d o v e r s e e d the wor se s p o t s a g a i n w i t h the same 
4 0 - 4 0 - 2 0 m i x t u r e . We knew we w e r e n ' t c u r i n g the prob lem by s e e d i n g the se 
same b l u e g r a s s e s back each y e a r , but i t was cheaper to seed than to s p r a y 
1991 at a heavy enough r a t e to c o n t r o l the F u s a r i u m . A l s o I knew tha t 
a l o t o f work had been done on c o n t r o l l i n g F u s a r i u m and I was h o p i n g t h a t 
a cheaper chemica l wou ld soon become a v a i l a b l e on the marke t . 



By 1973 1 t hough t we m i gh t be g e t t i n g some r e l i e f . D r . J a c k H a l l o f 
the U n i v e r s i t y o f M a r y l a n d and R i c h a r d S c h n e i d e r o f 0 . M. S c o t t ' s had 
both a sked i f they c o u l d put ou t t e s t p l o t s to work on the F u s a r i u m 
prob lem. The summer o f 1973 was v e r y hot and humid. Our F u s a r i u m was 
e x t r e m e l y bad on a l l the b l u e g r a s s . 0 . M. S c o t t ' s had sodded 1800 s q . 
f t . t e s t p l o t s wh i ch i n c l u d e d Vantage and o t h e r b l u e g r a s s v a r i e t i e s . 

My c o n c l u s i o n from the t e s t p l o t s by t h a t f a l l was t h a t the B e n n l a t e 
was s t i l l the o n l y c o m m e r c i a l l y a v a i l a b l e c o n t r o l o f the F u s a r i u m d i s e a s e . 
S o , in the f a l l o f 1973 we dec i ded to i n c l u d e some Manhat tan Rye in ou r 
seed m i x t u r e wh i ch c o n t a i n e d : 50% Manhat tan Rye, 25% Common Kentucky 
B l u e g r a s s and 25% M e r i o n B l u e g r a s s . 

The new r y e g r a s s amazed me in i t s f a s t g e r m i n a t i o n and i t s a b i l i t y 
to s p r ead and c o v e r the d i s e a s e d s c a r s on o u r b l u e g r a s s in such a s h o r t 
t ime. We s t i l l o n l y s po t seeded the wor se d i s e a s e d a r e a s . 

The F u s a r i u m was no t as bad in the summer o f 1974 as i t had been in 
1973, but we s t i l l had two o r t h r ee bad o u t b r e a k s d u r i n g the summer. The 
Fu s a r i um d i d not appear to a f f e c t the a r ea s seeded w i t h the r y e g r a s s as 
bad as i t had w i t h the b l u e g r a s s m i x t u r e , bu t I d i d see some Pyth ium at 
t imes on the r ye . 

I s t i l l l i k e d the b l u e g r a s s and no t knowing wh i ch was w o r s e , the 
F u s a r i u m on the b l u e g r a s s o r the Py th ium on the r y e g r a s s , I c o n t i n u e d to 
put b l u e g r a s s in ou r f a l l s e e d i n g . I cu t the p e r c e n t a g e o f rye to 1/3 o f 
the seed mix by w e i g h t . We a l s o s w i t c h e d to o t h e r v a r i e t i e s o f b l u e g r a s s 
in the f a l l o f 1974. The B e n n l a t e was s t i l l the o n l y n o t i c e a b l e c o n t r o l 
f o r the F u s a r i u m . 

By the 1975 s e a s o n , and much to my d i s m a y , the r y e g r a s s had p redominated 
o v e r the b l u e g r a s s seed c o m p l e t e l y and made up a t l e a s t 50% o f the 
b o t a n i c a l c o m p o s i t i o n o f the t u r f where i t had been seeded i n t o pure 
s t a n d s o f b l u e g r a s s . 

D u r i n g 1975, we had more o f a s i l v e r c r a b g r a s s p rob lem than a 
F u s a r i u m prob lem. The l a t e g e r m i n a t i n g c r a b g r a s s came in where the 
p e r e n n i a l r y e g r a s s f a i l e d . But where the re was no rye seeded i n t o a r e a s 
o f b l u e g r a s s , the Fu s a r i um s t i l l came o u t . 

The rye had a c o n s i d e r a b l e amount o f Pyth ium e s p e c i a l l y in p o o r l y 
d r a i n e d a r e a s . The Pyth ium t h i n s the rye ou t c o n s i d e r a b 1 y , but seems to 
s t i l l m a i n t a i n a s a t i s f a c t o r y , p l a y a b l e t u r f . 

By the f a l l o f 1975, I came to the c o n c l u s i o n t h a t as f a r as a 
c h o i c e between the l e s s e r o f two e v i 1 s - F u s a r i u m o r Py th i um, I would 
f i g h t the Py th ium. The o v e r s e e d i n g in the f a l l o f 1975 c o n t a i n e d 100% 
Manhat tan Rye. 

ADVANTAGES OF THE NEW IMPROVED PERENNIAL RYEGRASSES 

1. F a s t to ge rm ina te and e s t a b l i s h e s a t h i c k , dense t u r f in a v e r y s h o r t 
p e r i o d o f t ime. 



2. B lend s we l l w i t h b l u e g r a s s and 
in an o v e r a l 1 a r e a . 

o t h e r coo l s e a s on g r a s s e s when seeded 

3. Much b e t t e r c o m p e t i t o r a g a i n s t poa annua than b l u e g r a s s e s . I 
a c t u a l l y t h i n k i t w i l l smother poa ou t o v e r a p e r i o d o f t ime. 

k . W i th the e x c e p t i o n o f K - 3 1 , i t i s much more d i s e a s e r e s i s t a n t 
than any o t h e r coo l s ea son g r a s s . 

5. More d r ough t t o l e r a n t than most b l u e g r a s s e s . 

6. R e q u i r e s a lower f e r t i l i z a t i o n program than most b l u e g r a s s e s . 

7. Seems to s t a y a l i t t l e g r e e n e r d u r i n g w i n t e r months than b l u e g r a s s . 

8 . W i l l w i t h s t a n d heavy g o l f c a r t t r a f f i c a round g r een s and even in 
approach a r ea s to and from c a r t p a t h s . 

9 . Even though the r y e g r a s s e s d o n ' t p roduce s t o l o n s o r r h i z o m e s , I 
f ee l t ha t i t p r oduce s enough t i l l e r s to f i l l in sma l l s c a r s such 
as d i v o t s . 

10. I d o n ' t t h i n k you need o v e r 1 - 2 l b s o f seed per 1000 s q . f t . in an 
o v e r s e e d i n g s i t u a t i o n . 

DISADVANTAGES OF THE NEW IMPROVED PERENNIAL RYEGRASSES 

1. When seeded w i t h b l u e g r a s s in a h i g h r a t i o o r pe r cen t age by seed 
c o u n t , i t may o r can smother the b l u e g r a s s s e e d l i n g s o u t , e s p e c i a l l y 
in a l a t e f a l l s e e d i n g . I t h i n k the pe r cen t o f rye s h o u l d d e c r e a s e 
as you get i n t o l a t e f a l l . 

2. I f s po t seeded i n t o b l u e g r a s s , i t does not b l end we l l d u r i n g w i n t e r 
and e a r l y s p r i n g . 

3 . Does grow f a s t e r than b l u e g r a s s e s and can r e q u i r e more f r e q u e n t 
mow i n g. 

Ha rde r to mow and o b t a i n a c l e a n c u t by the mowers. 

5. Very s u s c e p t i b l e to Py th ium. 

6 . May not be as l o n g - l i v e d as b l u e g r a s s e s . 

SUMMARIZATION 

T h i s s t i l l l e a v e s a l o t o f q u e s t i o n s unanswered. 

I e s p e c i a l l y ag ree w i t h Holman G r i f f i n ' s t h o u g h t s about the 
t r a n s i t i o n zone in h i s r e cen t a r t i c l e in the " G o l f S u p e r i n t e n d e n t " 
magaz i ne . He c a l l e d t h i s a rea the " b a d l a n d s " o f t u r f , c r a b g r a s s b e l t , 
the most d i f f i c u l t a rea to grow any type o f t u r f . A l s o to da te no one 
s p e c i f i c g r a s s has been e n t i r e l y s u c c e s s f u l f o r f a i r w a y t u r f . 



I a l s o ag ree that the r y e g r a s s e s may need to be o v e r s e e d e d from time to 
t ime, but not e v e r y y e a r . They seem to h o l d up and make as good a p l a y a b l e 
t u r f f o r the d o l l a r s s pen t as any o t h e r type o f t u r f we have to o f f e r at 
the p r e s e n t t ime. 

I fee l the re i s s t i l l a g r e a t need f o r more r e s e a r c h and cheaper 
c h e m i c a l s in our t r a n s i t i o n zone. 



MARYLAND TURFGRASS INSECT PESTS 

J . L . He l lman 
Ex tens ion En tomo log i s t 

Department o f En tomo logy 
U n i v e r s i t y o f M a r y l a n d 

T h i s gu i de i s i n tended f o r the use o f commercia l sod p r o d u c e r s and 
o t h e r s engaged and t r a i n e d in the commerc ia l a p p l i c a t i o n o f p e s t i c i d e s . 
Recommendations f o r home lawns and r e c r e a t i o n a l a r e a s a re a v a i l a b l e in 
Entomology L e a f l e t No. 30, Home Lawn I n s e c t C o n t r o l . The au t ho r has 
a s sembled the most r e l i a b l e c o n t r o l i n f o r m a t i o n a v a i l a b l e a t the time o f 
p u b l i c a t i o n . However, due to both the c o n t i n u o u s and r a p i d changes in 
p e s t i c i d e r e g i s t r a t i o n s , i n d i v i d u a l s u s i n g these recommendat ions s h o u l d 
a lways c o n s u l t the l abe l b e f o r e a p p l y i n g any o f t he se compounds. 

I d e n t i f i c a t i o n o f I n s e c t P e s t s 

T u r f g r a s s e s p r o v i d e food and p r o t e c t i o n to many i n s e c t s and o t h e r 
a r t h r o p o d s . F o r t u n a t e l y , most i n s e c t s encoun te red in t u r f g r a s s e s a re 
e i t h e r n o n - d e s t r u c t i v e o r b e n e f i c i a l s p e c i e s . So , i t i s v e r y impor tant 
to c o r r e c t l y de te rm ine wh i ch type o f i n s e c t you have . Once you know t h e i r 
i d e n t i t y , you can l e a r n what they feed on , what s t a g e s in t h e i r development 
a re i n j u r i o u s and the number o f g e n e r a t i o n s t ha t are expec ted d u r i n g the 
s e a s o n . 

T h i s gu i de p r o v i d e s c o n t r o l s u g g e s t i o n s o n l y f o r the most commonly 
encoun te red pe s t s p e c i e s . I f you are un su re o f the i d e n t i t y , there i s no 
need to g u e s s . You may get immediate h e l p in i d e n t i f y i n g your t u r f p e s t s 
by c o n t a c t i n g the coun t y E x t e n s i o n agent in you r c o u n t y , o r by s e n d i n g 
your spec imens to John L . He l lman , Department o f En tomo logy , U n i v e r s i t y o f 
M a r y l a n d , C o l l e g e P a r k , M a r y l a n d 207^2. 

Be fo re c o n s i d e r i n g the use o f an i n s e c t i c i d e , make s u r e the pe s t 
i n s e c t s are p r e s e n t . F r e q u e n t l y , the damage o r symptoms remain long a f t e r 
the a c t ua l f e e d i n g , and in many c a s e s , a d i s e a s e r a t h e r than an i n s e c t 
may be c a u s i n g the damage. The accompany ing c h a r t w i l l h e l p you l o ca te 
the i n j u r i o u s p e s t s and h e l p de te rmine the need f o r a p p l y i n g an i n s e c t i c i d e . 
B a s i c a l l y t u r f i n s e c t s a c t i v i t y can be c a t e g o r i z e d i n t o two g r o u p s : above -
ground and b e l o w - g r o u n d . 

Above Ground P e s t s 

Ch i nch bugs 
A p h i d s 
Leafhoppe rs 

s u ck p l a n t j u i c e s 

Sod webworms 
Armyworms & Cutworms 
B i l l bug a d u l t s 

feed on l e a v e s 



Below Ground P e s t s 

Wh i te g r u b s 
Wi reworms 
B i 1 l b u g g r u b s 

feed on r o o t s 

Poa B e e t l e ( A t a e n i u s s p r e t u l u s ) 

D e s c r i p t i o n and Damage 

A d u l t s a re b l a c k , about 3/16 i nch l ong w i t h v e r y na r row s h a l l o w 
p a r a l l e l g r o o v e s on the w i n g s . The f r o n t o f the head appea r s to be 
s l i g h t l y i nden ted o r c u r ved inward at the m i d d l e . A l t h o u g h the a d u l t s 
may be v e r y abundant in the t h a t c h , they a re not known to cau se any 
s i g n i f i c a n t i n j u r y . The l a r v a l s t a g e i s a lmos t i d e n t i c a l to the 
j a p a n e s e b e e t l e g r u b , and can o n l y be d i s t i n g u i s h e d by i t s s m a l l e r mature 
s i z e . The f u l l grown poa g rub i s about 5/16 i nch l ong when s t r e t c h e d o u t . 
These l a r v a e may number 70 to 200 per s q . f t . in h e a v i l y i n f e s t e d annual 
b l u e g r a s s . Poa g r u b s a re known to feed on the r o o t s o f the f o l l o w i n g 
g r a s s e s : Annual b l u e g r a s s , ( p r e f e r r e d h o s t ) , B e n t g r a s s and Ken tucky 
b l u e g r a s s . 

L i fe C y c l e and Hab i t 

A d u l t s o v e r w i n t e r nea r the t u r f g r a s s f ood s o u r c e . T h i s s p e c i e s ha s 
2 g e n e r a t i o n s in M a r y l a n d . The f i r s t g e n e r a t i o n b e g i n s in May or June . 
A d u l t s n o r m a l l y f l y o n t o g o l f f a i r w a y o r g r een s in the l a t e a f t e r n o o n , 
u s u a l l y 1 - 3 h o u r s b e f o r e d a r k . Warm, w i n d l e s s e v e n i n g s a re p r e f e r r e d 
p e r i o d s f o r f l i g h t a c t i v i t i e s . A d u l t s u s u a l l y tunne l i n t o the t h a t c h 
and l a y e g g s . The l a r v a e w i l l complete deve lopment in J u l y and the second 
g e n e r a t i o n w i l l b e g i n in l a t e J u l y o r e a r l y A u g u s t . The second g e n e r a t i o n 
a d u l t s a re a c t i v e in l a t e A u g u s t t h rough September . These a d u l t s w i l l 
then o v e r w i n t e r nea r the t u r f g r a s s a r e a s . However, r e g a r d l e s s o f wh i ch 
m a t e r i a l i s u s e d , a l l the i n s e c t i c i d e s must be f l u s h e d t h r ough the 
tha tch l a y e r i n t o the s o i l . 

C o n t r o l and Management P r a c t i c e s 

Any management p r a c t i c e t h a t w i l l e l i m i n a t e o r reduce the pe r cen tage 
o f annual b l u e g r a s s in the t u r f o r f a i r w a y s a re h i g h l y recommended s i n c e 
t h i s s p e c i e s o f g r a s s i s the p r e f e r r e d h o s t . A f t e r d e s t r o y i n g annua l 
b l u e g r a s s , the g r ub s may feed on o t h e r g r a s s t y p e s . A v o i d u s i n g c h l o r d a n e 
and d i e l d r i n f o r poa g rub c o n t r o l because t h i s p e s t in many a r e a s i s 
h i g h l y r e s i s t a n t to these 2 compounds. To date the o n l y i n s e c t i c i d e t h a t 
i s l e g a l to use in M a r y l a n d i s D y l o x at 8 l b s a c t i v e i n g r e d i e n t / a c r e . 
D i a z i n o n , D a s a n i t and Mocap a re somewhat e f f e c t i v e a g a i n s t t h i s poa g r u b , 
however , t he se compounds a re no t p r e s e n t l y l a b e l e d f o r t h i s u s e . 



CHINCH BUG ( B 1 i s s u s l e u c o p t e r u s h i r t u s ) 

D e s c r i p t i o n and Damage 

A d u l t s a re b l a c k , about 1/6 i nch l o n g . The immature nymphs a re 
r e d d i s h o r r e d d i s h - b r o w n w i t h w h i t e bands on t h e i r back . The adult 
d i f f e r s from the nymph in h a v i n g f u l l y - d e v e l o p e d w i n g s wh ich f o l d o v e r 
and l i e f l a t on the abdomen. The a d u l t s and nymphs can e a s i l y be c o n f u s e d 
w i t h s e v e r a l b e n e f i c i a l bug s p e c i e s wh i ch a l s o i n h a b i t the t ha t ch l a y e r . 
However, c h i n c h b u g s p roduce a s t r o n g pungent odo r when h a n d l e d , u n l i k e 
most o f the b e n e f i c i a l s p e c i e s . Most o f the damage i s caused by the 
nymph ' s s u c k i n g the p l a n t sap from the g r a s s s tems . T h i s type o f f e e d i n g 
w i l l c au se the g r a s s to t u r n y e l l o w b e f o r e d y i n g . 

L i f e C y c l e and H a b i t s 

A d u l t s and o l d e r nymphs o v e r w i n t e r i n the t ha t ch o r a r e a s a d j a c e n t 
to the lawn t ha t p r o v i d e c o v e r ( l e a f l i t t e r , b a r k m u l c h e s , e t c . ) . E g g s 
a re l a i d in the t h a t c h o r f o l d s in the g r a s s b l a d e s . Ch i nch Bugs r e q u i r e 
30 to kO days to complete t h e i r deve lopment . These g e n e r a t i o n s g e n e r a l l y 
o v e r l a p but in M a r y l a n d t he re a re 3 o r somet imes k g e n e r a t i o n s between 
May and Oc t obe r . 

C o n t r o l and Management P r a c t i c e s 

H o t , d r y weathe r and sunny l o c a t i o n s a re op t ima l f o r chunch bug 
deve lopment . Ex tended p e r i o d s o f r a i n o r coo l wet weather f a v o r a f ungu s 
d i s e a s e tha t w i l l f r e q u e n t l y c o n t r o l c h i n c h bug p o p u l a t i o n s . 

When to t r e a t : May 25 to June 15 ( f i r s t g e n e r a t i o n ) : J u l y 25 to 
A u g u s t 10 ( second g e n e r a t i o n ) . A p p l y t r ea tment s i f nymph and a d u l t 
c o u n t s exceed 20 per s q u a r e f o o t o r when y e l l o w i n g o r brown damage f i r s t 
a p p e a r s . 

R e f e r to En tomo lgy L e a f l e t s No s . 75 o r 30. 

Ch i n ch Bug C o n t r o l Recommendations 
L b s . A c t i v e Ch i nch Bug Rate to A p p l y 

1 n s e c t i c i de 1nqred i en t/A F o r m u l a t i o n per 1000 sq f t Per A 

D i a z i n o n 5? l b s b l b s / g a l EC b o z . 5i q t s . 
\b% G 15 o z . b0 l b s . 
50% WP b o z . 11 l b s . 

S p e c t r a c i d e 6 . 8 l b s 25% EC 8 o z . 11 q t s . 
(D i a z i n o n ) 4 . 2 l b s 2% G 5 l b s . 218 l b s . 

b.b l b s 5% G 2 l b s . . 87 l b s . 
S e v i n 9 l b s . b l b s / g a l F 7 o z . 9 q t s . 

7i l b s . 
50% WP 7 o z . 18 l b s . 

A spon 7i l b s . 6 l b s / g a l EC 3 . 6 o z . 5 q t s . 
5% G 3? l b s . 152 l b s . 

Du r sban 1 lb 2 l b s / g a l EC o z . 2 q t s . 
b l b s / g a l EC 3/b o z . 1 q t . 

2% G 5 l b s . 218 l b s . 



BLUEGRASS BILLBUG (Spher iophorus p a r v u l u s ) 

D e s c r i p t i o n and Damage 

A d u l t : A weev i l about £ i nch l o n g , b l a c k o r d a r k brown w i t h a l ong 
" s nou t 1 1 . I n j u r y caused by a d u l t s i s much l e s s impor tan t t h a n t h a t cau sed 
by the l a r v a l s t a g e . Feed i ng i n j u r y appea r s a s sma l l p u n c t u r e wounds in 
the g r a s s stems o r a " r a g g i n g " of the newly emerg i ng g r a s s b l a d e s . 

L a r v a : A l e g l e s s , w h i t e to cream c o l o r e d grub w i t h a brown head. 
E a r l y s e a s on i n j u r y , caused by the sma l l g rub f e e d i n g i n s i d e the g r a s s 
s tem, w i l l appear in the t u r f as sma l l round, brown p a t c h e s u s u a l l y 1 to 
4 i n che s in d i a m e t e r . These dead pa t che s a re e a s i l y p u l l e d ou t f rom the 
t h a t c h . Young l a r v a e feed i n s i d e the g r a s s s t ems , h o l l o w i n g o u t the stem 
and c rown, l e a v i n g v e r y f i n e s a w d u s t - l i k e excrement i n s i d e . L a r g e r l a r v a e 
feed on r o o t s below the t h a t c h l a y e r . T h i s type o f f e e d i n g i s i d e n t i c a l to 
t h a t cau sed by the Japanese b e e t l e g r u b . 

L i f e C y c l e and H a b i t s 

In M a r y l a n d , t he re i s u s u a l l y one g e n e r a t i o n per y e a r . The a d u l t 
w e e v i l s o v e r w i n t e r in the t h a t c h and become a c t i v e between March and May. 
Eggs a re l a i d i n s i d e the s t ems . The young l a r v a e feed i n s i d e , k i l l i n g 
s tem, then e x i t th rough the crown i n t o the s o i l d u r i n g June . The g r e a t e s t 
damage by the l a r v a e o c c u r s from e a r l y J u l y to e a r l y September . Where 
g r a s s i s k i l l e d , the t ha t ch appea r s l o o s e and i s e a s i l y l i f t e d from the 
s o i l . The b i l l b u g s pupate from l a t e A u g u s t i n t o September . The a d u l t s a re 
a c t i v e f o r a s h o r t p e r i o d from September to the end o f O c t o b e r . 

C o n t r o l and Management P r a c t i c e s 

A d u l t : C o n t r o l o f t h i s p e s t i s d i f f i c u l t once the e g g s have been l a i d 
i n s i d e the g r a s s s tems . Be s t time to a p p l y c o n t r o l s i s l a t e A p r i l to l a t e 
May to k i l l the o v e r w i n t e r i n g a d u l t s b e f o r e they l a y e g g s . 

Grub: A p p l i c a t i o n o f i n s e c t i c i d e s f o r g rub c o n t r o l d u r i n g J u l y , 
A u g u s t and September may or may no t p r o v i d e good c o n t r o l . Optimum 
e f f e c t i v e n e s s i s u s u a l l y a c h i e v e d o n l y by f o l l o w i n g the i n s e c t i c i d e a p p l i -
c a t i o n w i t h 1 to 2 i n che s o f water in o r d e r to f l u s h the m a t e r i a l i n t o the 
top 2 to 3 i n che s o f s o i l . I f g rub i n f e s t a t i o n s a re l i g h t to moderate (1 
to 2 g r u b s per squa re f o o t ) , i t i s p r o b a b l y b e s t not to a p p l y an i n s e c t i c i d e 
but o n l y wate r and f e r t i l i z e to s t i m u l a t e new g rowth . 

R e f e r to Entomology L e a f l e t s Nos . 75 o r 30 . 

B i l l bug C o n t r o l Recommendations 
] Lbs A c t i v e Rate to A p p l y 

I n s e c t i c i d e I n q r e d i e n t / A F o r m u l a t i o n Per 1000 sq f t Per 

D i a z i n o n 

S p e c t r a c i d e 
( D i a z i n o n ) 

5i l b s 

6.8 
5 . 2 
5 . 5 

l b s 
l b s 
l b s 

4 l b s / g a l EC 
50% WP 
14% G 
25% EC 

2% G 
5% G 

4 oz 
4 oz 
1 lb 
8 oz 
6 l b s 

2 . 5 l b s 

5 i 
11 

11 
261 
109 

q t s . 
l b s . 
l b s . 
q t s . 
l b s . 
l b s . 

S e v i n , Du r sban and Baygon r e g i s t e r e d f o r sod webworm c o n t r o l a re a l s o 
e f f e c t i v e a g a i n s t A d u l t b i l l b u g s . See s o d webworm r a t e s . 



SOD WEBWORM (Crambus t r i s e c t u s ) 

D e s c r i p t i o n and Damage 

A d u l t : Causes no i n j u r y to t u r f g r a s s e s ; however , t h e i r abundance 
and f l i g h t a c t i v i t i e s can be used in p r e d i c t i n g o u t b r e a k s . 

S e v e r a l s p e c i e s o f webworms a re p r e s e n t in M a r y l a n d , but the l a r g e r 
sod webworm appear s to be one o f the more impor tant s p e c i e s . A d u l t moth 
i s w h i t i s h o r g r a y , about 5/8 i nch l ong and character]stically r o l l s i t s 
w i n g s around the abdomen. 

L a r v a : The l a r v a l s t a g e o r c a t e r p i l l a r has s e v e r a l growth s t a g e s o r 
i n s t a r s . The mature c a t e r p i l l a r i s about 3/4 to 1 inch l o n g . La r va i s 
l i g h t tan , u s u a l l y s p o t t e d ( b l a c k o r r edd i s h - b r own s p o t s ) . The c a t e r p i l l a r 
c h a r a c t e r i s t i c a l l y c o n s t r u c t s a s i l k e n tube. 

L i f e C y c l e and H a b i t s 

The l a r g e r sod webworm has 3 g e n e r a t i o n s per y e a r . The c a t e r p i l l a r s 
and egg s o v e r w i n t e r in the t h a t c h . The l a r v a e feed p r i m a r i l y a t n i g h t and 
w i thdraw i n t o t h e i r s i l k e n tubes d u r i n g the day . 

Con t r o l and Management P r a c t i c e s 

When to t r e a t : A p p l y c o n t r o l s when l a r v a l c o u n t s exceed one per 
squa re f o o t . 

May 25 to June 10 ( f i r s t g e n e r a t i o n ) . T h i s g e n e r a t i o n r a r e l y c au se s 
heavy damage and in most y e a r s does not r e q u i r e c o n t r o l s . 

J u l y 25 to A u g u s t 20 ( second g e n e r a t i o n ) . T h i s g e n e r a t i o n i s v e r y 
impor tant and, i f not c o n t r o l l e d , may cause s e ve r e i n j u r y o r l o s s o f sod . 

September 5 to 20 ( t h i r d g e n e r a t i o n ) . Damage by t h i r d g e n e r a t i o n 
l a r v a e i s f r e q u e n t l y masked o r mixed w i t h the l a t e , second g e n e r a t i o n 
i n j u r y . T h u s , the p o t e n t i a l f o r s e v e r e i n j u r y w i l l c o n t i n u e u n t i l f r o s t . 
When heavy a d u l t f l i g h t a c t i v i t y i s extended o v e r a 7-week p e r i o d in J u l y 
and A u g u s t , a s p r a y in J u l y and a second s p r a y a p p l i c a t i o n in the l a s t week 
o f Augu s t o r e a r l y September may be n e c e s s a r y f o r complete p r o t e c t i o n . 
Mow lawn be fo re s p r a y i n g and do not water f o r 3 days a f t e r t r ea tment . 
Some v a r i e t i e s o f t u r f g r a s s e s w i l l r e cove r from a heavy d e f o l i a t i o n i f 
watered and f e r t i l i z e d to s t i m u l a t e new g rowth. 

Re fe r to Entomology L e a f l e t s Nos . 75 o r 30. 

Sod Webworm Con t r o l Recommendations 

Lbs A c t i v e Rate to A p p l y 
I n s e c t i c i d e I n g r e d i e n t / A F o r m u l a t i o n Per 1000 sq. f t . Per A 

S e v i n 9 l b s 4 l b s / g a l F 7 o z . 9 q t s . 
50% WP 7 o z . 18 l b s . 
80% S 4 o z . l l £ l b s . 



Lbs A c t i v e Rate to A p p l y 
I n s e c t i c i d e I n q r e d i e n t / A F o r m u l a t i o n Per 1000 sq f t Per A 

D i az inon 5 . 5 l b s k l b s / g a l EC 
50% WP 

k o z . 
k o z . 

5j q t s . 
11 l b s . 

S a r o1 ex 
(D i az i non) 
S p e c t r a c l d e 
(D i az i non ) 
Spec t r a c i de 

Du r sban 

5 . 5 

6 . 8 
k.2 

k.k 
1 

l b s 

l b s 
l b s 
l b s 
lb 

k 

2 
k 

l b s / g a l EC 

25% EC 
2% G 
5% G 

l b s / g a l EC 
l b s / g a l EC 

i% G 

U o z . 

8 o z . 

2 l b s . 
l i o z . 

3 A oz. 
5 l b s 

5i q t s . 

11 q t s . 
217 l b s . 

87 l b s . 
2 q t s . 
1 q t . 

218 l b s . 

D y l o x o r 
P r oxo l 8 lb 80% SP 3 - 3 A o z . 10 l b s . 

D y l o x 8 lb 4 l b s / g a l EC 6 o z . 8 q t s . 

Baygon 5 . 75 l b s 1 . 5 l b s / g a l EC 
70% WP 

11 o z . 
2 - 3 A o z . 

3 - 3 A ga l 
7i l b s 

Aspon 7 . 5 l b s 6 l b s / g a l EC 
5% G 

3 . 6 o z . 
3i l b s . 

5 q t s . 
152 l b s . 

JAPANESE BEETLE ( P o p i 1 1 i a j a p o n i c a ) 

D e s c r i p t i o n and Damage 

A d u l t : An o v a l - s h a p e d b e e t l e about \ i nch in l e n g t h . The head and 
body are m e t a l l i c g r e e n ; the w i n g s a re coppe r y -b rown in c o l o r . The a d u l t s 
feed g r e g a r i o u s l y and can feed on more than 275 k i n d s o f p l a n t s . The 
damaged f o l i a g e takes on a l a cey appearance due to the a d u l t s con suming o n l y 
the t i s s u e between the v e i n s . 

L a r v a : A w h i t e C - s haped g r u b . The grub s t a g e feeds on g r a s s r o o t s and 
c a u s e s the g r a s s to d r y ou t and d i e , l e a v i n g l a r g e brown dead pa t che s o f sod 
wh ich can be r o l l e d back f rom the s o i l . 

L i f e C y c l e and H a b i t s 

The e n t i r e c y c l e r e q u i r e s about one y e a r . Peak emergence p e r i o d f o r 
a d u l t s o c c u r s in e a r l y J u l y in M a r y l a n d . B e e t l e s emerge and remain a c t i v e 
f o r about k to 6 weeks . Mos t o f the egg l a y i n g o c c u r s i n J u l y and t a p e r s 
o f f r a p i d l y by the f i r s t week in A u g u s t . 

A f t e r emerg ing from the s o i l , f ema le s mate and feed f o r a few d a y s . 
They then go back i n t o the s o i l and l a y 4 to 8 e gg s b e f o r e l e a v i n g to feed 
f o r s e v e r a l more d a y s . Egg l a y i n g c o n t i n u e s u n t i l a t o t a l o f 40 to 60 
egg s have been d e p o s i t e d . Eggs ha t ch in about 10 d a y s . Root f e e d i n g by 
g r ub s d u r i n g J u l y , A u g u s t and e a r l y September may be so e x t e n s i v e t ha t the 
t u r f can be r o l l e d back from the s o i l l i k e a rug . By l a t e September , the 
g r u b s (mea su r i n g about one inch in l e n g t h ) move down i n t o the s o i l 6 to 18 
i n c h e s . Here they remain i n a c t i v e u n t i l the next s p r i n g . I n l a t e March o r 



e a r l y A p r i l , they a g a i n s t a r t t h e i r upward movement and feed on r o o t s u n t i l 
l a t e May. Then they change i n t o a pupal s t a g e and a l l f e e d i n g s t o p s u n t i l 
they emerge as a d u l t s . 

C o n t r o l and Management P r a c t i c e s 

A d u l t : I n s e c t i c i d e s . 

Grub: 1. I n s e c t i c i d e s 
2 . Mi 1ky s p o r e d u s t 

R e f e r to Entomology L e a f l e t No. 78 f o r a d d i t i o n a l chemica l c o n t r o l s . 

J apane se B e e t l e C o n t r o l Recommendations 
Lbs A c t i v e Rate to A p p l y 

I n s e c t i c i d e I n g r e d i e n t / A Formul at i on Per 1000 sq f t Per A 

Ch l o r dane 10 l b s 8 l b / g a l EC 4 o z . 5 q t s . 
10 l b s 5% G 5 l b s . 200 l b s . 
10 l b s 40% WP 9 o z . 25 l b s . 

A p p l y : Once e v e r y 3 - 4 y e a r s . March -November . Whenever g round i s no t 
f r o z e n . 

S p e c t r a c i d e 5 . 2 l b s 2% G 6 l b s . 261 l b s . 
( D i a z i n o n ) 5 . 5 l b s 5% G 2 . 5 l b s . 109 l b s . 
A p p l y : Once, A u g u s t - m i d - S e p t e m b e r when grub c o u n t s exceed 3 s q . f t . 

F l u s h s p r a y s i n t o s o i l a f t e r t r e a t m e n t . 

D i a z i n o n 5 i l b s 4 l b s / g a l EC 4 o z . 5 j q t s . 
14% G 1 l b . 44 l b s . 

A p p l y : Once, A u g u s t - m i d - S e p t e m b e r when g rub c o u n t s exceed 3 s q . f t . 
F l u s h s p r a y s i n t o s o i l a f t e r t r ea tmen t . 

Du r sban 3 l b s . 2 l b s / g a l EC 4 ^ o z . g a l . 
A p p l y : Once, A u g u s t - m i d - S e p t e m b e r when grub c o u n t s exceed 3 s q . f t . 

F l u s h s p r a y s i n t o s o i l a f t e r t r ea tmen t . 

D y l o x o r 
P r oxo l 8 l b s . 80% SP 3 - 3 / 4 o z . 10 l b s . 
A p p l y : Once, A u g u s t - m i d - S e p t e m b e r when grub c o u n t s exceed 3 s q . f t . 

F l u s h s p r a y s i n t o s o i l a f t e r t r ea tmen t . 

Mi 1ky Spo re 
D i s e a s e Dus t 4 o z . 10 l b s . 
"DOOM" OR o r 

" JAP IDEM I C " 3 t s p / 5 f t 
( Japanese b e e t l e s 
o n l y ) B r o a d c a s t 20 l b s . 

A p p l y : Whenever g round i s not f r o z e n . 

Ch l o r dane in M a r y l a n d i s a r e s t r i c t e d p e s t i c i d e . When p u r c h a s i n g o r 
u s i n g amounts o v e r f i v e pound s , a pe rm i t i s r e q u i r e d . Pe rm i t s a re 
a v a i l a b l e from: D i v i s i o n o f P l a n t I n d u s t r i e s 

Pe s t i c i de R e g u l a t ion 
Room 2119 , Symons H a l l 
M a r y l a n d Department o f A g r i c u l t u r e 
Col l ege P a r k , MD 20742 



COMMON TURF INSECT PESTS 

ADULT BILLBUG 

CHINCH BUG 

SOD WEBWORM ADULT 

SOD WEBWORM 

BILLBUG GRUB 

JAPANESE BEETLE ADULT WHITE GRUB 



TURFGRASS RESEARCH UPDATE - MARYLAND 

John R. 
A s s I s t a n t 

Department 
U n i v e r s i t y 

H a l l I I I 
P r o f e s s o r 
o f Agronomy 
o f M a r y l a n d 

The U n i v e r s i t y o f M a r y l a n d Department o f Agronomy t u r f g r a s s r e s e a r c h 
program i n c l u d e s v a r i e t y and h e r b i c i d e e v a l u a t i o n , management s t u d i e s and 
b a s i c r e s e a r c h on a i r p o l l u t i o n damage and the mechanisms o f d i s e a s e 
r e s i s t a n c e in Kentucky b l u e g r a s s . 

The Department o f Agronomy v a r i e t y t r i a l s p r o v i d e per fo rmance da t a 
on Kentucky b l u e g r a s s e s , p e r e n n i a l r y e g r a s s e s and c r e e p i n g red f e s c u e s . 
O b s e r v a t i o n s made o v e r the l a s t seven y e a r s have p r o v i d e d impo r tan t 
i n f o r m a t i o n about the p e r s i s t a n c e o f i n d i v i d u a l t u r f g r a s s v a r i e t i e s 
under the c l i m a t i c and e d a p h i c c o n d i t i o n s p r e s e n t in the t r a n s i t i o n 
zone . The s t r o n g e s t Ken tucky b l u e g r a s s v a r i e t i e s o b s e r v e d o v e r the l a s t 
seven y e a r s have been: M e r i o n , W a r r e n ' s A-3*+ and A - 2 0 , A d e l p h i , Ba ron , 
B i r k a , F y l k i n g , S y d s p o r t , P e n n s t a r and Van tage . Genera l c o o l - s e a s o n 
t u r f g r a s s recommendat ions in M a r y l a n d c e n t e r a round Kentucky b l u e g r a s s 
and the m i x t u r e s h o u l d i n c l u d e a p p r o x i m a t e l y 10% c r e e p i n g red f e s c u e and 
a t l e a s t t h r ee Ken tucky b l u e g r a s s e s . 

H e r b i c i d e r e s e a r c h a t the U n i v e r s i t y o f M a r y l a n d has i n c l u d e d 
e x t e n s i v e preemergence h e r b i c i d e t e s t i n g f o r c r a b g r a s s and g o o s e g r a s s 
c o n t r o l i n Kentucky b l u e g r a s s t u r f . Seven y e a r s t u d i e s i n v e s t i g a t i n g 
preemergence h e r b i c i d e s f o r c o n t r o l o f c r a b g r a s s i n d i c a t e t h a t the most 
r e l i a b l e m a t e r i a l w i t h the g r e a t e s t r e s i d u a l i s b e n s u l i d e ( B e t a s a n ) . 
Over the seven y e a r s t u d y b e n s u l i d e was c o n t i n u a l l y r e l i a b l e . DCPA 
( D a c t h a l ) and b e n e f i n ( B a l a n ) p r o v i d e d s p o r a d i c c o n t r o l o f smooth c r a b -
g r a s s , however , s p l i t a p p l i c a t i o n s o f t he se m a t e r i a l s have c o n s i d e r a b l y 
i n c r e a s e d t h e i r e f f e c t i v e n e s s . T h i s seven y e a r s t u d y w i t h s e v e r a l p r e -
emergence h e r b i c i d e s i n d i c a t e d t h a t Bandane and T r i c a l c i u m a r s o n a t e 
s e r i o u s l y i n h i b i t e d Kentucky b l u e g r a s s r oo t g rowth a t the t h ree inch 
dep th . Seven y e a r s o f s p r i n g a p p l i c a t i o n s o f b e n s u l i d e , b e n e f i n and 
DCPA reduced roo t g rowth at the th ree inch depth a p p r o x i m a t e l y 30% 
(Tab le 1 ) . 

We are c u r r e n t l y e v a l u a t i n g m a t e r i a l s f o r g o o s e g r a s s c o n t r o l in 
Kentucky b l u e g r a s s Poa annua m i x t u r e s . O x a d i a z o n , to be r e l e a s e d as 
R o n s t a r , appea r s to be a v e r y p r o m i s i n g h e r b i c i d e f o r preemergence 
c o n t r o l o f g o o s e g r a s s in coo l s e a s on t u r f . C o m m e r c i a l l y a v a i l a b l e 
m a t e r i a l s t e s t e d such as DCPA, S i d u r o n , T u p e r s a n , B e n s u l i d e and 
B e n e f i n have no t p r o v i d e d the l e v e l o f c o n t r o l p o s s i b l e w i t h R o n s t a r . 
R o n s t a r i s no t c u r r e n t l y c o m m e r c i a l l y a v a i l a b l e . However , i t s h o u l d 
be on the market w i t h i n two y e a r s . A n o t h e r e x p e r i m e n t a l m a t e r i a l t h a t 
l o o k s p r o m i s i n g in s p l i t a p p l i c a t i o n s i s b u t r a l i n (Amex). 



Resea rch on s e l e c t i v e c o n t r o l o f y e l l o w n u t s e d g e in Ken tucky b l u e -
g r a s s has shown t h a t t he re a re two m a t e r i a l s c a p a b l e o f p r o v i d i n g 
b e t t e r c o n t r o l than the t r a d i t i o n a l methods o f 2 , 4 - D + d i s o d i u m methane 
a r s o n a t e . In s t u d i e s conduc ted in 1973-7** we were ab l e to show t h a t 
bentazon ( b a s a g r a n ) was a b l e to p r o v i d e s i g n i f i c a n t l y b e t t e r c o n t r o l o f 
y e l l o w n u t s e d g e than 2 , 4 - D + d i s o d i u m methanea r s ona te ( Tab l e 2 ) . A 
second m a t e r i a l t h a t appea r s p r o m i s i n g f o r s e l e c t i v e c o n t r o l o f y e l l o w 
nu t s edge i s P e r f l u i d o n e ( D e s t u n ) . N e i t h e r o f t he se m a t e r i a l s a re 
c u r r e n t l y r e g i s t e r e d f o r t u r f at t h i s t ime. However, i t i s expec ted 
t ha t they w i l l soon r e c e i v e r e g i s t r a t i o n f o r use on t u r f . 

Our r e s e a r c h on c o n t r o l o f S t a r o f Beth lehem on the E a s t e r n Sho re 
i n d i c a t e s t ha t a s y n g e r i s t i c c o m b i n a t i o n c o n t a i n i n g j pound a c t i v e 
i n g r e d i e n t per ac re 2 , 4 - D + j pound a c t i v e i n g r e d i e n t per ac re S i l v e x + 
0 . 1 5 pound a c t i v e i n g r e d i e n t per a c re d icamba p r o v i d e s e x c e l l e n t 
c o n t r o l o f S t a r o f Beth lehem. H i g h e r r a t e s o f any o f t he se t h ree 
m a t e r i a l s a p p l i e d a l one have not p r o v i d e d e q u i v a l e n t c o n t r o l o f S t a r 
o f Beth lehem. 

Our r e s e a r c h to de te rm ine the b e s t methods f o r c o n t r o l o f F u s a r i u m 
roseum i n d i c a t e s t h a t benomyl ( Te r s an 1991) and Methy l t h i o p h a n a t e 
(Fungo 50) a re the o n l y two c o m m e r c i a l l y a v a i l a b l e s y s t e m i c f u n g i c i d e s 
p r o v i d i n g adequate c o n t r o l o f F u s a r i u m roseum in Ken tucky b l u e g r a s s 
( T a b l e s 3 and 4) t u r f . The b e s t c o n t r o l w i t h benomyl r e s u l t e d from 
a p p l y i n g k o z . o f p r oduc t (2 o z . a c t i v e i n g r e d i e n t ) per 1000 s q . f t . 
two t imes at f o u r week i n t e r v a l s , b e g i n n i n g at the time o f F u s a r i u m 
roseum a c t i v i t y . E t h y l t h i o p h a n a t e ( C l e a r y ' s 3336) ha s no t p r o v i d e d 
a c c e p t a b l e c o n t r o l o f F u s a r i u m roseum at 8 o z . per 1000 s q . f t . Baymeb 
6kk7 an e x p e r i m e n t a l f u n g i c i d e , appea r s p r o m i s i n g in i t s a b i l i t y to 
c o n t r o l F u s a r i u m roseum ( T a b l e s 3 and 4 ) . 

Our r e s e a r c h u s i n g s l ow r e l e a s e f e r t i l i z e r s on P e n c r o s s c r e e p i n g 
b e n t g r a s s g r een s i n d i c a t e s t ha t s i n g l e a p p l i c a t i o n s o f m i l o r g a n i t e , 
u r ea f o rma ldehyde and IBDU can p r o v i d e t u r f g r a s s q u a l i t y e q u i v a l e n t 
to t h a t p r o v i d e d by s e v e r a l a p p l i c a t i o n s o f u rea ( T a b l e s 5 and 6 ) . 
Under the c o n d i t i o n s o f t h i s e xpe r imen t m i l o r g a n i t e i n c r e a s e d the 
r o o t i n g depth and s hoo t d e n s i t y o f the P e n c r o s s c r e e p i n g b e n t g r a s s 
( T a b l e 7 ) . 

F u t u r e r e s e a r c h e f f o r t s w i l l i n v e s t i g a t e the u t i l i z a t i o n o f 
l i q u i d s l u d g e for t u r f f e r t i l i z a t i o n . By the f a l l o f 1976, a p p r o x i m a t e l y 
50 a c r e s o f t u r f w i l l be under o b s e r v a t i o n u t i l i z i n g l i q u i d s l u d g e and 
cake s l u d g e f o r v a r i o u s pha se s o f e s t a b l i s h m e n t and ma i n tenance . 

Other s t u d i e s a re b e i n g conduc ted on p e r e n n i a l r y e g r a s s - K e n t u c k y 
b l u e g r a s s m i x t u r e s f o r d e t e r m i n i n g the r e l a t i v e c o m p e t i v e n e s s o f t he se 
g r a s s e s . E x t e n s i v e v a r i e t y t r i a l e v a l u a t i o n w i l l c o n t i n u e in f u t u r e 
y e a r s in a c o n t i n u i n g e f f o r t to p r o v i d e t u r f g r a s s managers w i t h improved 
v a r i e t i e s o f t u r f g r a s s f o r the d i f f i c u l t t r a n s i t i o n zone . 



T a b l e 1. R e s i d u a l e f f e c t o f preemergence c r a b g r a s s c o n t r o l c h e m i c a l s 
a p p l i e d on A p r i l 18, 1972 upon^ roo t c o u n t s taken a t a 3 and 
6 i nch depth on A p r i l 12, 1973 , P l a n t R e s e a r c h Farm, F a i r -
l a n d , M a r y l a n d . 

T reatment Fo rmu l a t i on 
Rate 

( l b a . i . / A . ) 
3 i nch Depth 

(Number) 
6 i n ch Depth 

(Number) 

Bandane X 10 G Z 35 5 . 5 a y 0) 
r-in 

B ene f i n 2 . 5 G 2 2 2 . 0 be 17.2 b 

Ca^AsO^ k8 G 187 15.0 ab 15.7 b 

B e n s u l I d e 12 .5 G 12 .5 2 3 . 0 be 14.2 ab 

DCPA 75 WP 9 2 7 . 2 c 17 .5 b 

A - 8 2 0 2 . 3 G 6 2 6 . 5 be 17 .0 b 

S i du ron 50 WP 12 3 2 . 7 c 2 1 . 0 b 

Check 0 3 1 . 0 c 2 0 . 8 b 

Bandane, B e n e f i n , Ca^AsO^, B e n s u l i d e , DCPA and S i d u r o n were a p p l i e d 

a n n u a l l y from 1966 t h r o u g h 1972 and A - 8 2 0 o n l y in 1972. 

Columnar means w i t h the same l e t t e r a re not s i g n i f i c a n t l y d i f f e r e n t 

at the 5% l e v e l o f s i g n i f i c a n c e u s i n g D u n c a n ' s M u l t i p l e Range T e s t . 

The a b b r e v i a t i o n s a re G = g r a n u l e and WP = w e t t a b l e powder. The 

number in f r o n t o f G and WP i s % a c t i v e i n g r e d i e n t . 



T a b l e 2. E f f e c t o f ben t a zon , p e r f l u l d o n e and 2 , 4 - D p l u s d l s o d i u m 
methanea r s ona te upon q u a l i t y o f the t u r f g r a s s on 
November 30 , 1973 (99 days a f t e r t r ea tment ) and pe r cen t 
c o n t r o l o f y e l l o w nu t s edge on September 10, 197*+ (382 days 
a f t e r t r e a t m e n t ) . 

T u r f g r a s s Q u a l i t y 
T reatment R a t i n g Y e l l o w nu t s edge 

Rate 11/30/73 C o n t r o l 10/10/74 
Chemica l l b a i /A ( r a t i n g ) X (%) 

Bentazon .75 4 . 6 a y 79 
z 

c 

1 . 5 4 . 3 a ko abc 

P e r f l u i d o n e 3 . 0 4 . 0 a 16 ab 

4 . 0 4 . 6 a 61 be 

2 , 4 - D p l u s 
D i sod ium 
methanea r sona te 

1 .0 
+ 

5 . 0 
6 . 3 a 30 abc 

Check 0 6 . 6 a 0 a 

T u r f g r a s s q u a l i t y r a t i n g made on a 0 - 9 s c a l e w i t h 9=™aximum 
t u r f g r a s s q u a l i t y and 0=bare p l o t . A r a t i n g o f 6 o r g r e a t e r i s 
cons i dered a c c e p t a b l e . 

^ Columnar means w i t h the same l e t t e r a re not s i g n i f i c a n t l y 
d i f f e r e n t at the 5% l e ve l o f s i g n i f i c a n c e u s i n g D u n c a n ' s 
M u l t i p l e Range t e s t . 

Z T o t a l number o f y e l l o w nu t s edge p l a n t s in each p l o t was 
de te rm ined and i n d i v i d u a l c o n t r o l v a l u e s were c a l c u l a t e d w i t h i n 
each r e p l i c a t e . 
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T a b l e 5. S o u r c e s o f n i t r o g e n and r a t e s and t imes o f a p p l i c a t i o n 
d u r i n g 1972 f o r s l ow r e l e a s e n i t r o g e n s t u d y conducted a t 
Co l umb ia , M a r y l a n d . 

N i t rogen N i t r o g e n A p p l i c a t i o n Date 
S o u r c e May 17 May 12 Jun 14 Ju l 17 Aug 18 Sep 29 Oct 31 

lb N/1000 s q . f t . 

Urea 2 1 1 1 1 

Urea 

f o rma ldehyde 7 8 

I s o b u t y 1 i dene 

Urea 7 8 

A c t i v a t e d 

s l u d g e k 2 4 5 

TVA S u l f u r -Urea 7 8 

hi 



V) 1 
in 0) 1 0 .— CM 
O > 1 • • • « 

< 1 MD LA -d" ~TD 
u 1 <D 
c 1 L. 
c 1 V 
<u I -0 
Q- 1 

• 1 V) M— LA 1 c 
O 1 0 

<1) CM 1 0 
r^ 1 

4-» _D 1 U) 
— fD 4-» 1 O OA c^ • — 

— 1— o 1 • • • • • 

fD o 1 -d" KO LA 00 CA 0 
D C 1 • • 
cr .— 1 vO 

CA 1 
d) a; 1 c 1 fD 4-J fD 1 _C 1 •M 
C m 1 
o c CM 1 in 
a- o r^ 1 in 
D — 1 <D 4-J Q. 1 0 O CA 0 t— 
c fD <D 1 • • • • • 
o o CO 1 00 -d- vO a) 

• — 1 D +-J — 00 1 
fD CL CM 1 fD 
U Q_ 1 > 

fD 1 T— i D CL C cn C 
ql a) c fD 
fD cn CM • — 

c o 4—' -O 
<D L- fD C cn -M cn Cd CA 0 0 O 00 fD 
O — D • • • • • 

J- c <D < vo vD LA LA LA > -M 4—1 4—' 
L- fD 00 • — 

c o Q • — 1— 1— 
M- (D fD <4- 5 D 

o <n o> cr 
<D 1 

a) 4-» 1 in 
CD CM 1 in 

fD J- 1 fD L. 1 L. 
"O r— 1 CA CA O cn 

"O c 1 • • • • • M— 
C fD —) 1 vO LA <T\ -d" L. 
fD 1 D 

in 1 4—> 
cn a) .— 1 
c 1 E fD 1 D 
E o 1 E 
4—' 1 X 

• CM 1 fD 
"D in 1 E 
c JU 1 IT 
fD E c 1 CA CA O CA 

D 1 • • • • • 
» 4—' 1 vO LA LA 00 LA 

in 1 4-J 
CD in -d- 1 U D 1 

O 1 
D — 1 a) 
o 1 .— 
to fD 1 (D 

> 1 O 
C CM 1 in 
0) 4-1 1 
cn fD 1 cn 
O 1 OA O CA 1 
i— m fD 1 • • • • • 

•M 10 1 LA LA LA LA — fD 1 fD 
c t. CM 1 cn 1 C U- 4-> O • 
O c a) 

a) a) — +-» JD T5 -Q 
o fD fD 
a) cn fD E -M M- c Q) <D CL M— — -O L. <D cn a) 
<D Q- ZD cn fD c 0 

(1) _C -0 0) — 0 
(1) CD Q) <1) 13 L- 4-> fD 
_C J- -O c r— fD 
l - o r—- 0) Ĉ  1 i- C 
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Tab l e 7 . The e f f e c t o f n i t r o g e n s o u r c e s and t i m i n g and r a te o f 
n i t r o g e n a p p l i c a t i o n upon the number o f l i v i n g t i l l e r s on 
A u g u s t 18, 1972 and the maximum depth o f r o o t s on September 
28 , 1972, T i m i n g and r a t e s o f n i t r o g e n are noted in 
T a b l e 5 . 

Ni t r o gen 
Sou r ce 

L i v i n g t i l l e r s 
pe r 1 .8 s q . i n . 

8/18/72 
Maximum r o o t i n g depth 

9/28/72 ' 

number i n che s 

Urea 50 10 .8 

Urea fo rma ldehyde 51 10 .0 

1 s o b u t y l i d e n e Urea k] 10.2 

A c t i v a t e d s l u d g e 61 11 .8 

TVA S u l f u r - U r e a 45 9 . 7 

Bayes 5% LSD 15 2 . 0 

M+ 



TURFGRASS RESEARCH UPDATE - I L L I N O I S 

A. J. Turgeon 
A s s i s t a n t P r o f e s s o r 

Department o f H o r t i c u l t u r e 
U n i v e r s i t y o f I l l i n o i s 

Sod p roduc t i on has become a h i g h l y s o p h i s t i c a t e d techno logy due 
to the development o f b e t t e r equipment, p e s t i c i d e s , t u r f g r a s s v a r i e t i e s , 
and p roduc t i on and h a n d l i n g techn iques . However, many problems con t inue 
to p lague sod growers i n c l u d i n g v a r i o u s weed s p e c i e s , d i s e a s e s and o t h e r 
f a c t o r s t ha t reduce the q u a l i t y and m a r k e t a b i l i t y o f sod. The purpose o f 
t h i s paper i s to exp lo re severa l o f these major problems and to report 
r e s u l t s from recent research a t the U n i v e r s i t y o f I l l i n o i s on the 
p roduc t i on and subsequent use o f sod. 

ANNUAL BLUEGRASS CONTROL DURING ESTABLISHMENT 

Annual b l u e g r a s s i s a s e r i o u s weed problem on some sod p roduc t i on 
s i t e s . I t germinates r a p i d l y and i s extremely v i g o r o u s and c o m p e t i t i v e 
w i th Kentucky b l u e g r a s s d u r i n g cool s e a s o n s . S i n c e preemergence 
h e r b i c i d e s t h a t are e f f e c t i v e in p r e v e n t i n g annual b l u e g r a s s development 
from seed cannot be used s a f e l y in c o n j u n c t i o n w i th seed ing Kehtucky 
b l u e g r a s s , s t u d i e s were undertaken to e v a l u a t e t h e i r use w i th v e g e t a t i v e 
p l a n t i n g s . R e s u l t s showed t h a t a p p l i c a t i o n o f a new h e r b i c i d e - oxad lazon 
( R h o d i a ' s Ron s t a r ) - immediate ly a f t e r p l a n t i n g p l u g s o f A-20 Kentucky 
b l u e g r a s s e f f e c t i v e l y c o n t r o l l e d annual b l u e g r a s s and o the r annual weeds 
w h i l e a l l o w i n g f a i r l y r ap id development o f t u r f . However, t e s t s employ ing 
k8 Kentucky b l u e g r a s s e s showed tha t some v a r i e t i e s were h i g h l y s u s c e p t i b l e 
to i n j u r y from oxad iazon w h i l e o t h e r s were q u i t e t o l e r a n t o f t h i s 
h e r b i c i d e (Tab le 1) . R e s u l t s from o t h e r f i ^ l d s t u d i e s showed tha t c l o s e 
p lug s p a c i n g ( ca . 6 i n ) , moderate mowing h e i g h t s ( 1 . 5 - 3 . 0 i n ) , and 
adequate f e r t i l i z a t i o n ( 0 . 5 - 1 . 0 lb N i t rogen /1000 sq f t /month) were 
important f a c t o r s f o r encourag ing rap id t u r f g r a s s e s t a b l i s h m e n t from 
p l u g s . 

YELLOW NUTSEDGE CONTROL 

Ye l low nutsedge (Cyperus e s c u l e n t u s L . ) i s a perenn ia l sedge 
t h a t reproduces by seed, rhizomes and t u b e r s . One s u r v i v i n g tuber can 
produce severa l nut sedge p l a n t s which can spread r a p i d l y as a r e s u l t o f 
l a t e r a l growth and development o f rh izomes. E x t e n s i v e fo rmat ion o f 
tubers a t rhizome t e r m i n a l s ensure regenera t i on o f nutsedge p l a n t s in 
subsequent y e a r s . R e s u l t s from research a t the U n i v e r s i t y o f I l l i n o i s 
have shown t h a t the succe s s o f ye l l ow nutsedge as a weed in some t u r f s 
i s i n v e r s e l y r e l a t e d to the compet i t i on from Kentucky b l u e g r a s s . 
Important f a c t o r s f o r r e s t r i c t i n g the spread o f nutsedge I nc luded : 
adequate f e r t i l i z a t i o n (0 .5 to 1.0 lb N/1000 sq f t / m o n t h ) , moderate 
mowing h e i g h t s (1 .5 to 3.0 i n ) , adequate mo i s tu re to s u s t a i n growth o f 
summer d i s e a s e in t u r f . Chemical c o n t r o l o f yel lcw nutsedge was h i g h l y 
v a r i a b l e ; the b e s t c o n t r o l from cyperquat and MAMA occur red on s i t e s 
where i n t e n s i v e i r r i g a t i o n was p r a c t i c e d . T h i s was b e l i e v e d to be due 
to the r e l a t i o n s h i p between mo i s tu re and the a b s o r p t i o n o f the a p p l i e d 
h e r b i c i d e s by the l e a v e s . P l a n t s s u s t a i n e d under h i g h mo i s tu re have 



r e l a t i v e l y t h i n c u t i c l e s w i t h c o n t i n u o u s c h a n n e l s o f water th rough the 
po re s o f the c u t i c l e . H e r b i c i d e movement i s f a c i l i t a t e d by the water 
cont inuum between the s p r a y d r o p l e t and the i n s i d e o f the l e a f . In 
c o n t r a s t , p l a n t s s u b j e c t to d r ou th t y p i c a l l y have t h i c k e r c u t i c l e s w i t h 
a i r - f i l l e d p o r e s . H e r b i c i d e a b s o r p t i o n i s r e s t r i c t e d i n these p l a n t s 
and, c o n s e q u e n t l y , e f f i c a c y i s reduced. 

PERENNIAL WEEDY GRASS CONTROL 

Q u a c k g r a s s , b e n t g r a s s , t a l l f e s cue and n i m b l e w i l l a re p e r e n n i a l 
g r a s s e s t ha t can d i s r u p t t u r f g r a s s q u a l i t y and reduce the m a r k e t a b i l i t y 
o f s od . S i n c e the re are no s e l e c t i v e chemical c o n t r o l s f o r these weeds, 
n o n s e l e c t i v e h e r b i c i d e s have been used f o r s p o t - t r e a t i n g c lumps and 
patches o f u n d e s i r a b l e pe renn i a l g r a s s e s . Da lapon and a m i t r o l e have 
been used f o r s e v e r a l y e a r s f o r t h i s p u r p o s e ; however, weed c o n t r o l has 
not a lways been s a t i s f a c t o r y and the r e s i d u a l a c t i v i t y o f these h e r b i c i d e s 
d e l a y s t u r f g r a s s r ecove ry i n t o t r e a t ed a r e a s . R e c e n t l y , g l y p h o s a t e 
( M o n s a n t o ' s Roundup) has been shown to be e f f e c t i v e in c o n t r o l l i n g 
p e r e n n i a l g r a s s e s w h i l e the l a c k o f any r e s i d u a l a c t i v i t y f o l l o w i n g i t s 
use a l l o w s f o r r ap i d t u r f g r a s s growth i n t o t r ea ted a r e a s . R e s u l t s from 
r e sea r ch have shown tha t t r e a t e d s i t e s can be reseeded soon a f t e r 
a p p l i c a t i o n o f g l y p h o s a t e . However, s u f f i c i e n t time s h o u l d be a l l owed 
between chemica l t reatment and d i s c s e e d i n g to f a c i l i t a t e t r a n s l o c a t i o n 
o f the h e r b i c i d e w i t h i n the p l a n t ; o t h e r w i s e , the mechan ica l s e v e r i n g 
o f s t o l o n s o r rh izomes t ha t accompanies d i s c s e e d i n g may i n t e r f e r e w i t h 
h e r b i c i d e t r a n s l o c a t i o n and, hence, c o n t r o l o f the weed s p e c i e s . 

SELECTION OF KENTUCKY BLUEGRASS VAR I ET I E S 

The i n t r a s p e c i f i c v a r i a b i l i t y o f Kentucky b l u e g r a s s has a l l owed the 
development o f many v a r i e t i e s and exper imenta l s e l e c t i o n s that d i f f e r 
w i d e l y in t h e i r c o l o r , t e x t u r e , d e n s i t y , env i ronmenta l a d a p t a t i o n , 
d i s e a s e s u s c e p t i b i l i t y , and o t h e r f a c t o r s . The b a s i s f o r these b r e e d i n g 
e f f o r t s is tha t improvements in the c h a r a c t e r i s t i c s and a d a p t a t i o n o f a 
t u r f g r a s s reduce i t s dependency on c u l t u r a l p r a c t i c e s d e s i g n e d to 
compensate f o r s p e c i f i c weakne s se s . Thu s , t u r f g r a s s management i s made 
s i m p l e r and h i g h e r t u r f g r a s s q u a l i t y i s o b t a i n a b l e w i t h the use o f 
improved v a r i e t i e s . 

The d i s e a s e s o f p r i n c i p a l importance have been Helminthosporium 
lea f s po t , S c l e r o t i n i a d o l l a r spot and Fusar i urn bl i ght (Table 2 ) . 
Those v a r i e t i e s showing the l e a s t i n ju ry from the d i s e a s e s were: 
A -20, A -3^, A d e l p h i , Baron, Bonnieblue, EVB-282, EVB-391, Ga laxy, G lade, 
K l -131 , K l -132 , K l -143, K l -155 , M a j e s t i c , Cher i , Monopoly, P -59, P-140, 
Parade, PSU-150, Sodco, Touchdown, V i c t a and Windsor. The summer 
q u a l i t y data r e f l e c t both d i s e a s e inc idence and summer s t r e s s t o l e rance . 
Thatch development va r i ed from 0.71 to 1.91 cm t h i c k , depending upon 
v a r i e t y . There i s reason to b e l i e v e that thatch has an important e f f e c t 
on summer s t r e s s to lerance s i n ce Nugget t y p i c a l l y d e c l i n e s as summer 
temperatures r i s e , w h i l e , a t the B e l l e v i l l e s i t e in southern I l l i n o i s , the 
absence of thatch in Nuggett i s a s s o c i a t e d w i th s u b s t a n t i a l l y be t te r 
summer qua l i ty . 

The b l end s r e f l e c t d i s e a s e and q u a l i t y l e v e l s tha t r e p r e s e n t 
compromises between the two component v a r i e t i e s . C o n s i d e r i n g the f a c t 



tha t no v a r i e t y i s p e r f e c t , b l e n d i n g s u p e r i o r v a r i e t i e s a l l o w s f o r 
i n c o r p o r a t i n g the d e s i r a b l e f e a t u r e s o f each component w h i l e reduc ing 
the impact o f a s p e c i f i c weakness on genera l t u r f g r a s s q u a l i t y . The 
Kentucky b l u e g r a s s ( F y l k i n g ) - f i n e fe scue m ix tu re s have not produced 
good t u r f due to the poor a d a p t a t i o n and h i gh d i s e a s e s u s c e p t i b i l i t y 
o f the f i n e f e s c u e s . The F y l k i n g - P e n n f i n e (perenn ia l r y e g r a s s ) mix ture 
i s p redominant ly perenn ia l r y e g r a s s and i t s q u a l i t y through the season 
i s s i m i l a r to tha t o f Pennf ine a l one . 

SO I L - LESS (WASHED) SOD 

A new and p o t e n t i a l l y important development by W a r r e n ' s T u r f 
Nursery i s " s o i 1 - l e s s 1 1 sod. Recen t l y ha rve s ted sod i s washed f ree 
o f s o i l w i th a dev i ce tha t employs a s t e e l conveyer b e l t , a s e r i e s 
o f water j e t s f o r wa sh ing , and a r o l l e r assembly to squeeze excess 
water from the sod. The r e s u l t i n g sod i s l i g h t e r , e a s i e r to hand le , 
and l e s s c o s t l y to t r a n s p o r t . Research r e s u l t s have shown t h a t , under 
moderate c l i m a t i c c o n d i t i o n s , s o i l - l e s s sod roo t s f a s t e r than con-
ven t i ona l sod. A l s o , s o i l removal does not s i g n i f i c a n t l y reduce sod 
s t r e n g t h s i n c e the s t r e n g t h o f a sod s e c t i o n i s p r i m a r i l y due to the 
i n t e r l o c k i n g system o f root s and rhizomes tha t remains w i th the 
washed sod. Another p o t e n t i a l advantage o f s o i l - l e s s sod i s the 
avo idance o f an i n t e r f a c e e f f e c t due to d i f f e r e n c e s between s o i l types 
o c c u r r i n g a t the sod p roduc t i on and t r a n s p l a n t s i t e s . One obv i ou s 
concern w i t h s o i l - l e s s sod i s the h i g h e r d e s i c c a t i o n p o t e n t i a l a f t e r 
p l a n t i n g , e s p e c i a l l y d u r i n g s t r e s s c o n d i t i o n s . A l s o , the n u t r i e n t 
requirements o f s o i l - l e s s s o i l t h a t has been p l an ted on very sandy 
media are h i g h e r than f o r convent i ona l sod s i n c e l i t t l e o r no n u t r i e n t s 
are c a r r i e d w i th the sod a f t e r s o i l removal. 

PROCESSED TURFGRASS CL IPP INGS 

Mowing i s one o f the pr imary c u l t u r a l p r a c t i c e s neces sa ry f o r 
s u s t a i n i n g t u r f . C l i p p i n g s r e s u l t i n g from r e g u l a r mowing are e i t h e r 
p i cked up and d i s c a r d e d , o r returned to the t u r f where they decompose. 
In view o f the t r a d i t i o n a l use o f g r a s s e s f o r f o r a g e , i t i s l i k e l y 
tha t t u r f g r a s s c l i p p i n g s cou ld be s u c c e s s f u l l y employed f o r f eed ing 
l i v e s t o c k and o t h e r a n i m a l s . As t u r f g r a s s c u l t i v a r s and c u l t u r a l 
p r a c t i c e s are s u b s t a n t i a l l y d i f f e r e n t from those employed in f o r a g e 
p r o d u c t i o n , i n v e s t i g a t i o n s were i n i t i a t e d t h i s year to determine the 
r e l a t i o n s h i p o f t u r f g r a s s s p e c i e s , c u l t i v a r s , mowing and f e r t i l i z a t i o n 
to the n u t r i t i v e va lue o f c l i p p i n g s from these t u r f s . L u t e i n , a non-
epoxide xan thophy l l important as a p i gment ing agent in p o u l t r y f e e d s , 
was found to occur in l a r g e q u a n t i t i e s in Kentucky b l u e g r a s s 
c l i p p i n g s from sod farms in C a l i f o r n i a . C l i p p i n g s were c o l l e c t e d from 
20 Kentucky b l u e g r a s s e s , f ou r perenn ia l r y e g r a s s e s and K-31 t a l l f e scue 
in May and ana lyzed f o r l u t e i n u s i n g an acetone e x t r a c t i o n and t h i n -
l a y e r chromatograph ic s e p a r a t i o n o f the p igments . C o l o r i m e t r i c 
de te rm ina t i on o f l u t e i n was made from e x t r a c t s from the TLC p l a t e s . 
Lu te in l e v e l s ranged from a low o f 72 mg/kg f r e s h we igh t in Vantage 
Kentucky b l u e g r a s s to a h i g h o f 350 mg/kg in Ade lph i Kentucky b l u e -
g r a s s (Tab le 3 ) . Thus, s e l e c t i o n o f a p a r t i c u l a r t u r f g r a s s c u l t i v a r 
s u b s t a n t i a l l y a f f e c t s the l u t e i n y i e l d from the c l i p p i n g s . C l i p p i n g s 
were a l s o c o l l e c t e d f rom.Kentucky b l u e g r a s s f e r t i l i z e d w i th 0, 0 .25, 

k7 



0 . 5 o r 1 .0 kg N/are/mo. R e s u l t s showed t h a t l u t e i n i n c r e a s e s 
s i g n i f i c a n t l y from i n c r e a s i n g n i t r o g e n f e r t i l i z a t i o n , but the i n c r e a s e s 
were o f a r e l a t i v e l y low magn i t ude . 

T u r f g r a s s c l i p p i n g s o f f e r a p o t e n t i a l l y impo r t an t s o u r c e o f p r o t e i n 
in animal f e e d s , e s p e c i a l l y f o r r um inan t s ( s heep , c a t t l e , e t c . ) wh ich 
can d i g e s t the c e l l u l o s e w i t h i n the p l a n t t i s s u e . Crude p r o t e i n l e v e l s 
were de te rmined in d r i e d c l i p p i n g s by K j e l d a h l a n a l y s i s f o r t o t a l 
n i t r o g e n (X 6 . 2 5 ) in 53 Ken tucky b l u e g r a s s e s and 8 p e r e n n i a l r y e g r a s s e s . 
W i t h i n the Kentucky b l u e g r a s s e s , c rude p r o t e i n l e v e l s ranged from 22 to 
n e a r l y 33 pe r cen t depend ing upon c u l t i v a r ( Tab l e 4 ) . The p e r e n n i a l rye-
g r a s s e s ranged from 26 . 3 to 3 0 . 2 pe r cen t c rude p r o t e i n . 

The dynamic n a t u r e o f t u r f g r a s s t e c h n o l o g y and sod m a r k e t i n g 
c o n d i t i o n s r e q u i r e s t h a t sod g r ower s keep a b r e a s t o f new i n f o r m a t i o n 
from o n - g o i n g r e s e a r c h . Expanded r e s u l t s f rom s c i e n t i f i c i n v e s t i g a t i o n s 
p r o v i d e impor tan t g u i d e s f o r s e l e c t i n g v a r i e t i e s and b l e n d s at p l a n t i n g , 
i n c o r p o r a t i n g p e s t i c i d e s and o t h e r m a t e r i a l s i n t o p r o d u c t i o n t e c h n i q u e s , 
and m o d i f y i n g sod h a n d l i n g methods. The sod g rower can no l o n g e r assume 
tha t what i s c o n s i d e r e d s a t i s f a c t o r y today w i l l be adequate for tomorrow. 
At the same t ime, the c h a l l e n g e s and o p p o r t u n i t i e s tha t e x i s t today can 
y i e l d s u b s t a n t i a l g a i n s f o r the sod grower who makes w i s e c h o i c e s in 
l i g h t o f new t e c h n i c a l deve lopment s . 



Tab l e 1. R e l a t i v e p h y t o t o x i c ? t y from o x a d i a z o n to f i e l d - p l a n t e d p l u g s 
o f Kentucky b l u e g r a s s v a r i e t i e s . 

P h y t o t o x i c i ty V a r i e t y 

Low A-20, A-34, Ba 62-55, Baron, Brunswick, 

EVB-282, EVB-307, Ga laxy , Geronimo, 

G lade, K l -131 , K l -132 , K l -133 , K l -1^3, 

M a j e s t i c , P lu sh , PSU-150, PSU-169, 

PSU-197, RAM #1, RAM #2, Sodco, Vantage, 

V i c t a , Windsor. 

Moderate A d e l p h i , Ba 61-91, Bonnieblue, EVB-391, 

F y l k i n g , K l -138 , K l -155 , Kenblue, 

Cher i , Monopoly, Nugget, P-140, 

PSU-190, Sydspor t , Touchdown. 

H igh Campina, EVB-305, K l -157 , Mer ion, 

P-59, Parade, Park, Pennstar . 



T a b l e 2. Performance o f Kentucky b l u e g r a s s v a r i e t i e s , b l ends and m ix tu re s in 1975 a t 
the U n i v e r s i t y o f I l l i n o i s . 

S p r i n g 

Green-up ' 

Leaf Spot 

D i s e a s e 2 

F u s a r i urn 

B 1 i g h t 2 

D o l l a r 
Spot 2 

Di sease 

Thatch 
Depth, 

Q u a l i t y 1 

V a r i e t y 

S p r i n g 

Green-up ' 

Leaf Spot 

D i s e a s e 2 

F u s a r i urn 

B 1 i g h t 2 

D o l l a r 
Spot 2 

Di sease cm. 7 /11/75 8/15/75 10/9/75 

A-20 (seeded) 3.3 2 .0 1.0 1.0 1.39 2.7 2 .0 3.7 
A -20 (veg) 4 .0 2 .0 1.0 1.0 1.24 3.7 2.3 2.7 
A -34 3.0 2.7 1.3 1.0 1.11 5.0 2.3 3.0 
A - 2 0 - 6 k.O 2.0 1.0 1.0 0 .99 2.7 2.0 2 .0 
Ade lph i 2.7 2 .0 1.0 1.0 1.25 4 . 0 2 .3 3.0 
Ba 61-91 4 . 3 2.7 2.0 1.3 1.05 3.7 3.7 4 .7 
Ba 62-55 k.O 2.3 1.3 2 .0 1.50 3 -3 3 -3 3.3 
Baron 5.3 2.7 1.3 1.0 1.37 3.7 3.0 3.0 
Bonnieb lue 3.0 2.3 1.3 1.0 1.01 3.7 2.3 3 .3 
Brunswick 2.0 3 .0 2 .3 1.7 1.54 2.3 3.7 4 .7 
Campina 2.3 7.0 1.0 1.3 1.06 4 .0 3.3 3.3 
D e l f t 2 .3 3.7 5 .0 1.0 1.04 3.7 5.7 6 .3 
EVB-282 3.3 3 .0 1.0 1.0 1.14 2.7 2.7 3.0 
EVB-305 k. 7 2.0 4 . 3 1.3 1.52 5.3 4 . 3 5.7 
EVB-307 3.7 2.0 2 .0 1.7 1.19 4 .0 4 . 0 4 . 3 
EVB-391 5.7 2.7 1.3 1.0 1.26 4 . 0 3 .0 3.0 
F y l k i n g 4 . 3 2.3 2 .3 1.3 1.30 3.3 3 .3 4 .7 
Ga laxy 3.7 2.0 1.3 1.0 1.17 3.7 2.3 3.3 
Geron imo 3.0 3.3 2 .0 2 .0 1.25 3.3 4 .0 4 .3 
Glade 3.7 2.7 1.0 1.7 1.54 3.7 3.3 3.0 
K l -131 3.3 2.7 1.3 1.0 1.41 3 .3 2.7 3.3 
K1-132 3.3 3.0 1.0 1 .0 1.27 3.3 3.0 3.0 
K l -133 3.0 2.7 1.7 1.0 1.20 3.0 3.0 4 . 0 
K l - 1 3 8 3.0 4 .0 5.7 1.0 1.21 3.7 6 .3 5.7 
K l -143 3.0 2.7 1.0 1.3 1.32 3.0 2.3 3 .0 
K1-155 2.7 2.0 1.3 1.0 1.21 4 .0 2.7 3.3 
K l -157 2.3 5.3 3.0 1.0 1.13 3.7 3.3 5.0 
K l - 1 5 8 2.0 5.3 1.7 1.0 1 .22 3 .0 1.7 2.7 
Kl -187 3.0 2.7 2.0 1.0 1.45 3.0 3.3 4 .7 
Kenb1ue 3.0 5 .0 2 .0 1.3 0.96 3.7 3.3 4 .0 
1L-3817 4 . 3 2.3 2.7 1.3 1.13 4 . 3 4 .3 4 .3 
M a j e s t i c 2.7 2.0 1.0 1.0 1.41 4 .0 2.3 2.7 
Mer ion 3.0 2 .0 1.7 1.3 1.02 2.3 3.0 4 .0 
MLM 18001 3.3 3.0 1.3 1.0 1.58 3.7 2.7 2.7 
Monopoly 2.7 2 .7 1.0 1.0 1.06 2 .3 2 .0 2.7 
Nugget 7.7 1.0 2.7 3 .3 1.52 4 . 7 5 .3 5.3 
P -59 2.0 2.3 1.0 1.0 1.33 4 .7 2.7 2.7 
P-140 2.3 2.7 1.0 1.7 1.76 2.3 2.3 2.7 
Parade 2.3 2.3 1.3 1.7 1.01 4 .3 3 .0 2.7 
Park 2.3 5.3 2 .0 1.0 0.71 2.7 3 .3 5.0 
Penns ta r 4 .0 2.0 2 .0 1.0 1.22 3.3 3 .3 4 .0 
P l u sh 3.7 3 .0 1.7 1.0 1.33 2.3 2.3 3.7 
PSU-150 3 .3 2 .0 1.0 1.0 1.17 3.0 3.3 3.7 
PSU-169 3.0 2.3 1.7 1.0 1.13 4 .3 3.3 4 .0 
PSU-190 3.7 2.7 1.7 1.0 1.29 3.0 3 .3 4 .0 
PSU-197 3.7 2.7 2.7 1.0 0.97 3.0 4 .0 5.3 
RAM #1 4 .3 2.7 1.3 2.7 1.68 3.7 3.7 3.7 
RAM #2 3.0 2.7 3 - 0 1.3 1.37 3.7 4 .3 4 .3 
Sodco 3.0 3.0 1.0 1.0 1.37 3.0 2.7 2.3 
S y d s p o r t 4 . 0 2.0 1.7 1.0 1.22 5.0 3.0 3.0 
Touchdown 3.3 2 .3 1.0 1.0 1.91 4 .3 3.0 2.7 



Vantage 3.0 3 .7 1.7 1 . 0 1 .02 2.7 2.7 3.3 
V i c t a 5 .0 2 .7 1 . 0 1 . 0 1.47 3.0 3 .0 3 .3 
Windsor 3 .0 3 .0 1 . 0 1 . 0 

.B1 e n d s . . 
1.22 2 .7 2 . 0 3.0 

Mer ion+ 
Kenblue 3.0 3 .0 1.7 1.0 1.22 3.0 3 .3 4 . 3 

Mer ion+ 
Pennstar 2 .3 2 . 0 1 . 0 1 . 0 1.19 2.3 3 .0 4 .0 

Mer ion + 
Baron 3.3 2.3 2 .0 1 . 0 1.30 3.7 3 .3 4 . 0 

Nugget + 
Pennstar 7 . 0 1.3 2 .0 1 . 0 1.28 4 . 3 4 .0 4 . 3 

Nugget + 
Park 3 . 0 2.3 3.7 1.0 1.10 3.7 5.0 6 .0 

Nugget + 
Glade 4 . 7 2 .0 1 . 3 1 . 0 1.42 3.7 2.7 3.7 

Nugget + 
Ade lph i 4 . 3 1.7 1.3 1 . 0 1.27 4 .3 2.7 3.3 

V i c t a + 
Vantage 3.7 2.7 1.7 1 . 0 1.40 3.3 3.0 3 .3 

P-59 + 
Brunswick 2.3 2.7 3.3 1.0 1.41 3.3 4 . 3 5.3 

Blend 3 8 3.3 3.0 1.7 1 . 0 1.51 3.3 3.0 3.3 
. . . . M i x t u res 

F y l k i n g + 
Jamestown (RF) 4 .0 2.3 5.0 1.0 1.36 4 .7 4 .3 6 .0 

F y l k i n g + 
Pennlawn (RF) 3.3 2.3 5 . 3 1 . 0 1.24 3.7 5.7 6 .0 

F y l k i n g + 
C-26 (HF) 3.7 2.0 3 . 3 1.3 1.31 3.7 4 .3 5.7 

F y l k i ng + 
Pennf ine (PR) 1 . 0 2 . 0 1 .0 1 . 3 0.72 2.7 3.3 2.7 

2 

S p r i n g green-up and q u a l i t y r a t i n g s were made u s i n g a s c a l e o f 1 through 9 w i th 1 
r e p r e s e n t i n g be s t q u a l i t y and 9 r e p r e s e n t i n g poores t q u a l i t y . 

D i s e a s e r a t i n g s were made u s i n g a s c a l e o f 1 through 9 w i th 1 r e p r e s e n t i n g no 
d i s e a s e and 9 r e p r e s e n t i n g complete b l i g h t i n g o f the t u r f . 



Tab le 3. L u t e i n content in f r e s h c l i p p i n g s o f v a r i o u s t u r f g r a s s e s . 

Lu te in C u l t l v a r s 

mg/kg f r wt 

360-300 A d e l p h i , A -34 , Pennf ine PR 

299-250 Baron, M a j e s t i c , Penns t a r , Mer ion , 

F y l k i n g , Kenblue, S y d s p o r t , Brunswick , 

Common PR, Manhattan PR, K-31 TF 

249-200 Park, W indsor , A -20 , V i c t a , Parade, 

G l ade , Bonn ieb lue , NK-200 PR 

199-150 Nugget , Touchdown 

99-50 Vantage 



Tab le k . Crude p r o t e i n content in d r i e d c l i p p i n g s o f v a r i o u s t u r f g r a s s e s . 

P r o t e i n C u l t i v a r s 

% 

35-30 Campina, W indsor , M a j e s t i c , 

Sodco, NK-101 PR 

29-25 A -20 , Parade, A d e l p h i , Bonn ieb lue, 

Brunswick, Mer lon , P l u s h , Vantage , 

S y d s p o r t , Ga l axy , D e l f t , Baron, 

Kenblue, Park , A -34 , Nugget , G lade, 

Penns ta r , V i c t a , Monopoly, NK-200 PR 

Manhattan PR, NK-100 PR, Pennf ine PR 

Common PR 

24-20 F y I k i n g , Geronlmo, Touchdown 



TURFGRASS RESEARCH UPDATE - V IRG IN IA 
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V i r g i n i a P o l y t e c h n i c I n s t i t u t e & S t a t e U n i v e r s i t y 

I . Research w i th Perenn ia l Ryeg ra s se s 

Around 20 new perenn ia l r y e g r a s s e s , most recent commercial 
r e l e a s e s , are be ing compared w i th the common commercial v a r i e t y 
Lynn. The o b j e c t i v e i s to o b t a i n types tha t mow e a s i l y and 
" c l e a n l y " , p e r s i s t under c l o s e mowing management, and are not 
a g g r e s s i v e l y c o m p e t i t i v e d u r i n g the s p r i n g and autumn season. 
Ryeg ra s s grows at lower temperatures than b l u e g r a s s , making i t 
neces sa ry to mow i t more f r e q u e n t l y , e a r l i e r in the s p r i n g and 
l a t e r in the autumn season than b l u e g r a s s . 

Perenn ia l r y e g r a s s e s are d e s i r a b l e because they b lend we l l 
w i th b l u e g r a s s e s ; u s i n g r y e g r a s s e s w i th b l u e g r a s s i s a way to 
e s t a b l i s h a v e g e t a t i v e cover q u i c k l y as the r y e g r a s s e s germinate 
and grow much f a s t e r than do b l u e g r a s s e s . I t appears t h a t some of 
the r y e g r a s s e s are more t o l e r a n t o f shade and drought than the 
b l u e g r a s s e s . 

The v a r i e t i e s Manhattan and Pennf ine are p e r s i s t e n t but they 
are s u s c e p t i b l e to red thread ( C o r t i c i u m ) which can be overcome 
by i r r i g a t i o n and n i t r o g e n f e r t i l i z a t i o n , but t h i s a g g r a v a t e s 
mowing management. 

I I . Overseed ing Bermudagrass w i th Cool Season Gra s se s 

The research wi th bermudagrass p u t t i n g greens has e s s e n t i a l l y 
been d i s c o n t i n u e d s i n c e most p u t t i n g greens in V i r g i n i a are now 
b e n t g r a s s . However, o v e r s e e d i n g o f bermudagrass tees and f a i r w a y s 
i s very impor tant . 

Thus, some o f the new perenn ia l r y e g r a s s e s are be ing te s ted 
in Sou theas te rn V i r g i n i a under a warm humid summer environment and 
at B l a c k s b u r g a t a c o o l , r a ther h i gh e l e v a t i o n and l e s s humid 
c l i m a t e . Perenn ia l r y e g r a s s e s are e s p e c i a l l y d e s i r a b l e f o r o v e r -
seed ing bermudagrasses because o f t h e i r pro longed p e r s i s t e n c e 
making the t r a n s i t i o n d u r i n g the s p r i n g months a lmost u n n o t i c e a b l e . 
The idea l would be adapted perenn ia l r y e g r a s s e s tha t would p e r s i s t 
year a f t e r year to reduce o r negate annual seed ing o f r y e g r a s s e s . 

I I I . Experiments w i th F ine Fescues 

V a r i o u s v a r i e t i e s and s p e c i e s o f c reep ing red (Fes tuca rubra) 
and chewings fescue (Fes tuca rubra va r . commutata) and hard fescue 
(F. Ovina var d u r i u s c u l a ) are be ing eva lua ted w i th mowing manage-
ment and n i t r o g e n f e r t i l i z a t i o n . Most o f the f i n e leaved fe scues 
do not ma in t a i n dense t u r f but they are ra ther p e r s i s t e n t under 
shaded condi t i o n s . 



In h ighway r e s ea r ch programs in V i r g i n i a and West V i r g i n i a red 
f e s cue can be seeded l a t e r than Ky 31 t a l l f e s cue in the autumn f o r 
o b t a i n i n g s u i t a b l e s t a n d s . I t appear s tha t red f e s cue i s a l s o more 
s a t i s f a c t o r y than Ky 31 f e s cue f o r dormant w i n t e r s e e d i n g s on h i g h -
way s l o p e s . 

IV . Ta11 Fescues 

V a r i o u s v a r i e t i e s and new r e l e a s e s o f Kentucky 31 T a l l f e s cue 
are be ing e v a l u a t e d . There i s a c r i t i c a l need f o r a dwarf and 
h i g h l y rh i zomatous t a l l f e s c u e . I t i s known tha t such mo rpho l o g i c a l 
character]stics a re p r e s en t in t h i s s p e c i e s but c o m b i n a t i o n s o f 
these c h a r a c t e r i s t i e s have not ye t been f i x e d . 

Ky 31 T a l l f e s cue i s the b e s t v a r i e t y as i t i s v e r y p e r s i s t e n t 
and s t a y s g reener d u r i n g the w i n t e r months than o t h e r t y p e s . T a l l 
f e s cue s are a l s o be i n g compared in m i x t u r e s w i t h v a r i e t i e s o f b l u e -
g r a s s . 

V. Research w i t h B l u e g r a s s e s 

Many v a r i e t i e s o f Kentucky b l u e g r a s s are b e i n g compared for 
p e r s i s t e n c e under d i f f e r e n t mowing and n i t r o g e n reg imes . T h e i r 
r o o t i n g b e h a v i o r at v a r i o u s s ea son s i s b e i n g i n v e s t i g a t e d to f i n d 
types that are more p e r s i s t e n t under warm c l i m a t e c o n d i t i o n s . 
Research i s under way in the b r eed i n g a rea where c r o s s e s a re be i ng 
made and mo rpho l o g i c a l t ypes from v a r i o u s env i r onment s are b e i n g 
b rough t to B l a c k s b u r g to t e s t t h e i r a d a p t a t i o n . One b l u e g r a s s 
s e l e c t e d ou t o f a bent green near B l a c k s b u r g appear s ve r y t o l e r a n t 
o f c l o s e c l i p p i n g and we l l adapted. Dr . L i n c o l n T a y l o r now has 
some seed o f t h i s s t r a i n . 

Other work w i t h b l u e g r a s s b l end s c o n t i n u e s . We e s t a b l i s h e d ou r 
f i r s t exper iment w i t h such b l end s in 1959 p r e d i c a t e d on the idea 
that there was no one s a t i s f a c t o r y s t r a i n o f b l u e g r a s s ; hence, 
b l u e g r a s s b l end s would compromise f o r the weaknes ses in the v a r i o u s 
v a r i e t i e s and p r o v i d e h i g h e r q u a l i t y t u r f under v a r i a b l e management 
and env i ronmenta l c o n d i t i o n s . T h i s concept seems to be sound and 
may now be r e f e r r e d to as a good p r i n c i p l e in d e s i g n i n g seed 
m i x t u r e s . 

V I . S e m i t r o p i c a l o r Warm Season G r a s s e s 

The major problem w i t h bermudagrass i s poor w i n t e r s u r v i v a l . 
I t i s p o s t u l a t e d that warm days in Feb rua ry b reak dormancy o f 
bermudagrass thereby making them very s u s c e p t i b l e to w i n t e r damage 
by subsequent seve re c o l d s p e l l s . One o f the g radua te s t u d e n t s is 
p l a c i n g genotypes in a g reenhouse f o r a few days a f t e r which they 
are submi t ted to f r e e z i n g c o n d i t i o n s to t e s t t h e i r p e r s i s t e n c e . 
P e r s i s t e n c e i s be i n g a s s o c i a t e d w i t h rh izomes and o t h e r morpho-
l o g i c a l c h a r a c t e r i s t i c s . P r e s e n t l y , i t i s s u re tha t c e r t a i n o f 
the medium-coarse types such as T u f c o t e and M i d - I r o n are more 
p e r s i s t e n t than f i n e leaved p u t t i n g green t ype s . 



There i s c o n s i d e r a b l e i n t e r e s t in centepede and S t . Augu s t i ne 
g r a s s e s f o r low maintenance t u r f a rea s . These s t r a i n s are 
s u r p r i s i n g l y p e r s i s t e n t in ea s te rn V i r g i n i a and requ i re very low 
f e r t i l i t y and i n f requent mowing as compared w i th bermudagrasses . 

V I I . N i t r ogen and I ron F e r t i l i z a t i o n I n t e r r e l a t i o n s h i p s 

For the temperate g r a s s e s , n i t r o g e n f e r t i l i z a t i o n beg in s w i th 
autumn (September-October) n i t r o g e n f e r t i l i z a t i o n fo l lowed w i th 
l i g h t a p p l i c a t i o n s in November and December where i t i s d e s i r a b l e 
to ma in ta i n green c o l o r . Only s o l u b l e sou rces o f N o r those that 
re l ea se n i t r o g e n w i thout b a c t e r i a a c t i v i t y are s a t i s f a c t o r y f o r 
o b t a i n i n g g r e e n c o l o r d u r i n g t h e w i n t e r . I B D U r e l e a s e s n i t r o g e n 
du r i ng the w in te r months but cau t i on must be e x e r c i s e d a g a i n s t 
u s i n g too much o f i t so as to avo id too much s p r i n g growth. 

A f t e r app l y i n g n i t r o g e n , i ron f e r t i l i z a t i o n enhances c o l o r 
e s p e c i a l l y du r i n g c o l d and h i gh temperature p e r i o d s , when i ron 
ab so rp t i on i s s low. F o l i a r a p p l i c a t i o n s o f che la ted i r on are 
taken up more s l o w l y than i r on s u l f a t e . Chelated i r on g e n e r a l l y 
i n h i b i t s growth d u r i n g the f a vo rab l e growing season as in s p r i n g . 
T h i s a l s o tends to i n h i b i t root growth. When app l i ed du r i n g the 
s p r i n g season, i r on s u l f a t e i s l e s s i n h i b i t o r y than che la ted i r o n , 
e s p e c i a l l y i f N i s a l s o app l i ed in the s p r i n g . 

V I I I . Growth Regu l a t o r s 

Dr . Schmidt t a l ked to you about u s i n g growth r e g u l a t o r s 
l a s t year and there i s l i t t l e change except that some o f the 
growth r e g u l a t o r s i n h i b i t roots the year a f t e r they are a p p l i e d . 
Thus , the research i n d i c a t e s that u s i n g growth r e g u l a t o r s year 
a f t e r year would i n h i b i t root development and v i g o r o r g r a s s e s . 

IX . Weed H e r b i c i d e s 

Research w i th weed h e r b i c i d e s i s in coopera t i on w i th Dr . Wayne 
Bingham. Rons ta r manufactured by the Rhodia Company i s e x c e l l e n t 
f o r c o n t r o l l i n g goo seg ra s s as a pre-emergence spray in A p r i l . 
However, t h i s mater i a l shou ld not be used on g o l f greens as bent -
g r a s s i s i n ju red by i t . I t may be used w i th bermudagrass and 
b1ueg ra s s . 

For c r abg r a s s con t ro l w i th pre-emergence m a t e r i a l s i t i s be s t 
to app ly two a p p l i c a t i o n s , the f i r s t a p p l i c a t i o n be ing made in 
A p r i l , and the second in June. 

X. Sandy Greens 

I t has become f a i r l y common to use sand as a s u b s t r a t e f o r 
g o l f cou r se p u t t i n g g reens . Research has been i n i t i a t e d to s tudy 
the sandy s o i l - t u r f g rowth -mo i s tu re i n t e r r e l a t i o n s h i p s . Some 
data are be ing ob ta ined on water budgets and t u r f g r a s s wear. 



X I . Highway Tu r f Research 

Research i s be ing cont inued w i th e s t a b l i s h i n g vege ta t i on 
q u i c k l y that s h i f t s to p e r s i s t e n t types o f v ege t a t i on r e q u i r i n g 
l i t t l e o r no maintenance. For c u t s , s e r r a t e g r ad i n g o r loose 
rough s u r f a c e s i t i s very important to e s t a b l i s h v e ge t a t i o n q u i c k l y 
and encourage a p e r s i s t e n t leguminous growth. For f i l l s a l l o w i n g 
m a t e r i a l s to f a l l n a t u r a l l y l e a v i n g s tones and rock in p lace has 
increased water i n f i l t r a t i o n , reduced e r o s i o n , and s t imu l a t ed the 
development o f temporary and p e r s i s t e n t v e ge t a t i v e cove r . For 
medians, rough and loose s u r f a c e s have g i ven phenomenal improvement 
f o r e s t a b l i s h i n g vege t a t i v e cove r . The p repa r i n g o f rough loose 
s u r f a c e s c rea te s many mic roenv i ronments , g r e a t l y improv ing the 
chances o f s e e d l i n g e s tab l isment w i th v a r i a b l e env i ronmenta l 
c o n d i t i o n s . Runoff i s reduced because there i s more water 
i n f i l t r a t i o n . As compared w i th the convent iona l hard smooth 
s u r f a ce g r ad i n g , seeds germinate q u i c k l y and grow r a p i d l y because 
some " n a t u r a l 1 seed and f e r t i l i z e r coverage i s ob ta ined to 
s t imu l a t e growth w i th rough loose s u r f a c e s . 

A l t e r i n g seed mix tu re s w i th d i f f e r e n t seasons o f seed ing 
makes i t ra ther s imple to e s t a b l i s h vege ta t i on du r i n g March 
through November. The w in te r months are the c r i t i c a l months f o r 
e s t a b l i s h i n g vege ta t i on but e r o s i o n i s c o n t r o l l e d by u s i n g s pec i a l 
mulch ing and t a ck i n g techn iques . Tack ing straw w i th woodf iber i s 
s u p e r i o r to the chemical t a c k f i n d e r s that have been a v a i l a b l e to 
date. The in fo rmat ion in V i r g i n i a has been compiled in to a s pec i a l 
handbook and i s a v a i l a b l e upon reques t . 



IRR IGAT ION RENOVATION 

A . D. Watson 
G o l f Cou r s e S u p e r i n t e n d e n t 
S pa r r ows P o i n t C o u n t r y C lub 

B a l t i m o r e , M a r y l a n d 

Reasons f o r R e n o v a t i o n 

Our p rob lems at the Spa r r ows P o i n t C o u n t r y C lub w i t h the o l d 
i r r i g a t i o n s y s tem were many. The d e t e r i o r a t i o n wh i ch was o c c u r i n g in 
most o f the s y s tem was o f a c o n t i n u o u s n a t u r e and we c o u l d f o r e s e e the 
a b s o l u t e f a i l u r e wh i ch wou ld r e s u l t in heavy t u r f l o s s . Much o f the 
o r i g i n a l p i p i n g i n s t a l l e d in 1953 -54 was c a u s i n g us a g r e a t deal o f 
p rob lems in l a b o r and r e p a i r s . P i p i n g i n s t a l l e d in 1959 and a g a i n i n 
1964 was a l s o becoming t h i n w a l l e d and e x t r e m e l y poo r . We knew t h a t the 
s o i l c o n d i t i o n s e x i s t i n g on o u r f a c i l i t y were r e a c t i n g on the e x t e r i o r 
s u r f a c e s o f the p i pe and t ha t the r u s t and o x i d e s l u r in the o l d e r 
p i p e was a c t i n g more o r l e s s as a c a t a l y s t f o r f u r t h e r d e t e r i o r a t i o n . 
The newer p i p e was a l s o in bad shape . For many y e a r s we have been u s i n g 
coppe r s u l f a t e in o u r i r r i g a t i o n l a k e s f o r a q u a t i c weed c o n t r o l and I 
f ee l the use o f t h i s m a t e r i a l has added to the d e t e r i o r a t i o n o f o u r 
s y s tem. 

In o r d e r to come up w i t h an adequate and workable s o l u t i o n to o u r 
p rob lems we c o n s i d e r e d s e v e r a l p r o p o s i t i o n s t ha t c o u l d be unde r t aken to 
update the e x i s t i n g s y s tem. I . Rep lace the p i pe o n l y and r e t a i n a 
manual s y s tem. T h i s was r e j e c t e d f o r s e v e r a l r e a s o n s ; l a b o r , c o s t and 
i nadequa te a p p l i c a t i o n o f m o i s t u r e . 2. Use the s y s tem as i t was , 
w a t e r i n g o n l y t ho se a r e a s need i n g wa te r . R e j e c t i o n o f t h i s a l t e r n a t i v e 
was based upon the same r e a s o n i n g as i tem I . ; a v a i l a b i l i t y o f competent 
manpower, c o s t , m o i s t u r e c o n t r o l , a v a i l a b i l i t y o r f a c i l i t y and a s t e p 
backward . 3 - Our f i n a l p r o p o s a l was to r e p l a c e a l l e x i s t i n g p i p i n g 
w i t h PVC, i n s t a l l new updated type s p r i n k l e r h e a d s , remote c o n t r o l v a l v e s 
and c o n t r o l mechanisms to p r o v i d e a c o m p l e t e l y a u t o m a t i c i r r i g a t i o n s y s t em. 
The b e n e f i t s expec ted from such a s y s tem were ! 1. Replacement o f the 
p r e s e n t p i p i n g in o r d e r to p r e v e n t t u r f f a i l u r e as the r e s u l t o f a major 
breakdown in the o l d s y s tem 2 jel im ina t ion o f n e c e s s a r y o v e r t i m e l a b o r to 
o p e r a t e the manual s y s t e m ; 3. e l i m i n a t i o n o f the time and m a t e r i a l s 
needed to r e p a i r the o l d s y s t e m ; 4 . e l i m i n a t i o n o f time and m a t e r i a l s 
a s s o c i a t e d w i t h r e p l a c i n g l o s t t u r f ; 5. b e t t e r o v e r a l l t u r f c o n d i t i o n 
and v i g o r as a r e s u l t o f s c h e d u l e d and t imed a p p l i c a t i o n o f m o i s t u r e . 
6 . i n c r e a s e d a v a i l a b i l i t y o f f a c i l i t i e s in e a r l y s p r i n g and l a t e f a l l 
when i t wou ld be p o s s i b l e to s y r i n g e f r o s t f rom the c o u r s e s r a t h e r than 
w a i t i n g f o r i t to m e l t ; 7 . reduced i n t e r f e r e n c e w i t h p l a y as the 
automated s y s t em wou ld o p e r a t e d u r i n g the h o u r s o f d a r k n e s s ; 8. r e d u c t i o n 
o f t o t a l wa te r u s a g e . 



I I . General O b j e c t i v e s D e s i r e d 

1. Secu re a l o ca l s u p p l i e r / c o n t r a c t o r . 
2. I n s t a l l automated sy s tem d e s i g n e d to water at n i g h t w i t h no one in 

a t tendance . 
3. Be ab le to v a r y amounts o f m o i s t u r e f o r any s e c t i o n o f the f a c i l i t y 

Be ab l e to per form a l l maintenance o r s p r i n k l e r heads ( e x c l u s i v e o f 
c o n t r o l s ) from above the g round. 

5. Minimum number o r type (models) o r heads . 
6. " T u r n k e y " i n s t a l l a t i o n from one s u p p l i e r / c o n t r a c t o r . 
7. Ma in tenance o f sy s tem ab le to be performed by g o l f c o u r s e pe r sonne l 
8. F l e x i b i 1 i ty to : 

a. water and s y r i n g e g reen s and tees s e p a r a t e from f a i r w a y s . 
b. change m o i s t u r e a p p l i c a t i o n e a s i l y and at w i l l . 
c . manua l l y o v e r r i d e any o r a l l p a r t s o f the sy s tem. 
d. r a i n cu t o f f . 

9. Make water s u p p l y to l a ke s independent o f the i r r i g a t i o n sys tem. 

I I I . Cho ice o f Sys tems 

We chose to l ook at 3 d i f f e r e n t sy s tems and from the 3 p i c k the 
package that would enab le us to a t t a i n the end r e s u l t s p roposed in ou r 
o b j e c t i v e s . There are many and v a r i e d i r r i g a t i o n sy s tems on the market 
many o f wh ich are e x c e l l e n t , f u n c t i o n a l u n i t s . We narrowed o u r c h o i c e 
to the Moody Ra i nmas te r , the J ohn s -Manv i 11e B i n a r , and the Toro Sys tems 
The people concerned w i t h these sy s tems were asked to f u r n i s h the 
f o l l o w i n g d e t a i l e d i n f o r m a t i o n . 

1. D e s i g n c r i t e r i a . 
2 . Number o f c o n t r o l l e r s , master c o n t r o l and remote. 
3. Number and type o f a d d i t i o n a l c o n t r o l s , i f any. 

Number o f s p r i n k l e r heads by model. 
5. Fa i rway s p a c i n g o f head s . 
6 . P ipe manu fac tu re r and type as to c l a s s , s c h e d u l e , type 

j o i n t s , e t c . 
7. Depth o f p ipe c o v e r . 
8. Type o r wi re. 
9 . M o d i f i c a t i o n s o f a d d i t i o n a l u n i t s n e c e s s a r y f o r e x i s t i n g 

pumping equipment. 
10. Breakdown o f m a t e r i a l v s . l a b o r . 
11. I f awarded a c o n t r a c t complete and d e t a i l e d a s - b u i l t d r a w i n g s . 

The Greens Cha i rman, ou r g o l f c o u r s e s u p e r i n t e n d e n t and 6 o t h e r 
men r e p r e s e n t i n g v a r i o u s departments o f the Spar rows Po i n t D i v i s i o n o f 
the Bethlehem S tee l C o r p o r a t i o n were a s s i g n e d the r e s p o n s i b i l i t y o f 
e v a l u a t i n g a l l o f t h i s i n f o r m a t i o n and d e c i d i n g wh ich u n i t would do the 
j ob f o r o u r f a c i l i t y . The i n s t a l l a t i o n chosen was the J o h n s - M a n s v i 1 1 e 
B i n a r . Demarco T u r f I r r i g a t i o n C o n t r a c t o r s , I n c o r p o r a t e d were s e l e c t e d 
to i n s t a l l the sy s tem and H i l l ' s I r r i g a t i o n was h i s s ou r ce o f s u p p l y 
f o r the J o h n s - M a n v i 1 l e M a t e r i a l s . 



IV . I n s t a l l a t i o n 

I n s t a l l a t i o n was begun March 1975 and in order to proceed wi th 
p u l l i n g the and 2" pipe and wire i t was decided to cont inue working 
on greens and tees wh i l e the ground c o n d i t i o n s remained good. T h i s 
opera t ion inc luded i n s t a l l a t i o n o f necessary s p r i n k l e r heads and 
decoders. In order to e l i m i n a t e wire s p l i c e s remote cont ro l s t a t i o n s 
were i n s t a l l e d at p r e - s e l e c t e d s i g h t s as the opera t i on p rogres sed . 
When the greens and tees were f i n i s h e d the c o n t r a c t o r s t a r t e d at our 
No. 2 pumping s t a t i o n and began t rench ing and i n s t a l l i n g the 6, 4 
and 3 inch r i n g - t i t e pvc l i n e s . The pump systems had been redesigned 
and changed over at an e a r l i e r date so that the Demarco Company was 
able to turn s e c t i o n s o f the new system on as they progres sed . Dur ing 
the months o f i n s t a l l a t i o n we were on l y w i thout water in c e r t a i n areas 
about 1 week. Dur ing t h i s per iod we had to water a few qreens wi th our 
300 g a l l o n spray u n i t . At our No. 1 pumping s t a t i o n a h .p . v e r t i c a l 
pump was i n s t a l l e d to be used as a jockey pump in order to ma inta in 
cons tant pressure on the system at a l l t imes. Each pump s t a t i o n had a 
6" - 92 G c l a y ton va lve p laced in the main l i n e . The o ther equipment 
tha twas used to complete the 27-ho le system was as f o l l o w s : 199 Buckner, 
8570 va lve in head s p r i n k l e r s wi th 29 v o l t L .P. S o l e n o i d s , 218-8550 
s p r i n k l e r s equipped the same as the 8570 u n i t s , 418 L .P .D. Decoders, 3 
DS 4 d i sconnect sw i t ches , 1 por tab le operator and DC converter pack and 
12 B inar CP-1 c o n t r o l l e r s . The banks or CP-1 u n i t s and the D S - 4 ' s are 
located in our o f f i c e where they are e a s i l y checked f o r opera t i on . 

The sys tem i s wa r ran ted a g a i n s t d e f e c t s f o r 1 year and was w i n t e r i z e d 
t h i s season by Demarco. J-M w a r r a n t s a l l f u n c t i o n a l components f o r the same 
p e r i o d o f t ime. 

V. C o n c l u s i o n 

We have had a few bugs to e l i m i n a t e in o p e r a t i o n o f the system and 
are a w a i t i n g the coming season to i n i t i a t e a f u l l s chedu le f o r w a t e r i n g 
ou r f a c i l i t y . I t w i l l take us a w h i l e to make ou r sy s tem f u n c t i o n 
p r o p e r l y f o r the p a r t i c u l a r needs o f ou r c o u r s e s . 



GOLF COURSE CONSTRUCTION 

Robert O raz i 
G o l f Cour se S u p e r i n t e n d e n t 

Hunt V a l l e y Go l f Cour se 
Hunt V a l l e y , MD 

G o l f c o u r s e c o n s t r u c t i o n i s v e r y much a p a r t o f g o l f c ou r s e ma in tenance. 
Sooner o r l a t e r many o f you w i l l e i t h e r be r e n o v a t i n g your c o u r s e o r unde r -
t a k i n g a c o n s t r u c t i o n p r o j e c t o f some magn i tude. There i s a lways the 
problem o f t ha t one green tha t l a y s low on your c o u r s e and i n e v i t a b l y by 
J u l y 4 t h weekend you j u s t watch h e l p l e s s l y as i t goes th rough i t s annual 
"summer k i l l " p e r i o d . Under t h i s s i t u a t i o n you know what the problem i s 
but c o r r e c t i n g i t may take y e a r s o f c o n v i n c i n g your g reens committee to 
under take a r e b u i l d i n g p r o j e c t w i t h the n e c e s s a r y f u n d s . 

Then one morn ing you unexpec ted l y r e c e i v e a phone c a l l i n f o r m i n g 
you t ha t the Board o f D i r e c t o r s has f i n a l l y dec ided that the number 14 
g reen does need r e b u i l d i n g a f t e r a l l ! And so a f t e r t r y i n g f o r y e a r s to 
l i v e w i t h t h i s s i t u a t i o n you are now faced w i t h the problem o f c o n s t r u c t -
i ng a new g reen . A dream come t r ue - o r i s i t j u s t another headache f o r 
you! A s suming t ha t the n e c e s s a r y funds have been made a v a i l a b l e i t can be 
a reward ing e x p e r i e n c e f o r you p r o v i d i n g you know how to go about i t . 
And so you b e g i n you r c o n s t r u c t i o n p r o j e c t be i t one green o r an a d d i t i o n a l 
9 h o l e s . 

Work ing Wi th The G o l f Cour se A r c h i t e c t : 

One o f you r f i r s t c o n t a c t s i s w i t h the g o l f c ou r s e a r c h i t e c t . In 
too many i n s t a n c e s the g o l f c o u r s e s u p e r i n t e n d e n t i s not i n c l uded in any 
meet ing s w i t h the a r c h i t e c t ; and ye t no one i s more q u a l i f i e d than the 
s u p e r i n t e n d e n t in h e l p i n g the a r c h i t e c t s e l e c t s p e c i f i c a t i o n s f o r tee, 
f a i r w a y , rough and green c o n s t r u c t i o n . 

Many so c a l l e d " p rob lem a r e a s " found on a g o l f c ou r s e can g e n e r a l l y 
be r e l a t e d to poor c o n s t r u c t i o n p r a c t i c e s . In many i n s t a n c e s the se 
o v e r s i g h t s may have been p revented i f c o n s u l t a t i o n w i t h the s u p e r i n t e n d e n t 
were made in the b e g i n n i n g . You have a l l seen the cou r s e tha t i s l e s s 
than 10 y e a r s o l d where i n c o n s i s t e n c i e s e x i s t and g reens do not d r a i n 
p r o p e r l y due to the poor s e l e c t i o n o f sand p a r t i c l e s i z e . Many t imes 
i r r i g a t i o n sy s tems are i n s t a l l e d that r e q u i r e c o n s t a n t m o d i f i c a t i o n . 
Go ing back and c o r r e c t i n g the se m i s t a k e s can be ve r y c o s t l y and more 
i m p o r t a n t l y w i l l i n t e r f e r e w i t h the o r i g i n a l purpose o f the g o l f c ou r s e - -
to p r o v i d e u n i n t e r r u p t e d p l a y ! 

When s e l e c t i o n o f the a r c h i t e c t has been made s i t down w i t h him 
e s p e c i a l l y i f he i s f o r e i g n to your a rea and d i s c u s s such t h i n g s as the 
type o f g reen s c o n s t r u c t i o n to be used and the s e l e c t i o n o f g r a s s e s 
be fo re s p e c i f i c a t i o n s a re w r i t t e n up f o r c o n t r a c t b i d d i n g . Go to the 
v a r i o u s sand s u p p l i e r s in you r a rea and o b t a i n samples to be t e s t e d . In 
Ma r y l and we are f o r t u n a t e to have a wide range o f sands to choose from. 
S i m i l a r l y check the new s i t e f o r what type and amount o f top s o i l i s 
a v a i l a b l e . Check f o r the a v a i l a b i l i t y o f humus and o b t a i n samples f o r 
t e s t i n g . Once you have o b t a i n e d a l l th ree m a t e r i a l s f o r t e s t i n g send 
them to an independent s o i l t e s t i n g lab f o r t e s t i n g . The c o s t o f t h i s 



s e r v i c e i s minimal compared to what the c o s t o f u s i n g the wrong sand 
cou ld mean. G e n e r a l l y when you get the r e s u l t s o f the t e s t you w i l l 
have severa l m a t e r i a l s to choose from. In my o p i n i o n t h i s i s the 
o n l y way to go in s e l e c t i n g the proper greens m ix tu re . 

What type o f greens c o n s t r u c t i o n w i l l you be u s i n g ? Are you 
go ing to use the Purr Wick System o r f o l l o w the recommendations o f 
the U . S .G .A . Here I fee l tha t the o p i n i o n o f the a r c h i t e c t i s most 
impor tant . He has had the exper ience o f s ee ing each type o f con-
s t r u c t i o n and knows p r e t t y wel l the c a p a b i l i t i e s o f most c o n t r a c t o r s . 
For p r a c t i c a l purposes we w i l l be u s i n g i n t e r n a l l y d ra ined sand 
greens a t Hunt V a l l e y ' s new a d d i t i o n . 

10-12" greens mix 

' - 7 T r 7 T r r r r r r / T / t i t t y / * 2 " concrete sand 
er r f r i c t exc C Q C r C } 

4 " pea g rave l c l { ^ ^ O c oUO c t> f p e a g r 

4 " d r a i n t i l e 

The t h i n g to keep in mind when i n s t a l l i n g i n t e r n a l d r a i n a g e i s 
t h a t you do not want water to move more than 10 inches in o rde r to 
enter a d r a i n t i l e . Another c o n s i d e r a t i o n to keep in mind i s t ha t 
p e r f o r a t e d p ipe i s used to p i c k up water and s o l i d p ipe i s used to 
t r a n s p o r t water . 

e r f o r a t e d t i l e 

so l id t i l e 

The s e l e c t i o n o f g r a s s e s , on the o ther hand, shou ld be made by 
the g o l f s upe r i n tenden t . Here y o u ' r e d e a l i n g w i th many d i f f e r e n t 
o p i n i o n s and exper iences as wel l as your own l oca l c o n d i t i o n s . The 
t u r f s p e c i a l i s t a t your l o ca l u n i v e r s i t y can be very h e l p f u l in 
t e l l i n g you some o f the b lends and v a r i e t i e s that have been te s ted 
and p rov ide you w i th the r e s u l t s o f these t e s t s . However; the 
f i n a l s e l e c t i o n shou ld s t i l l be yours because you know what w i l l 
work under your c o n d i t i o n s . I d e a l l y i f you have a year o r two to 
make up your mind you can s e t up a s e r i e s o f t e s t p l o t s on l o c a t i o n 
and observe the r e s u l t s . George Gumm d i d t h i s at the Ocean C i t y 
G o l f C lub severa l year s back and was ab le to s e l e c t a b lend that 



was s u i t e d to h i s own c o n d i t i o n s . What works f o r one super in tendent may 
not n e c e s s a r i l y work f o r another . Whatever the s e l e c t i o n , manage i t the 
bes t you know how and remember that you reserve the r i g h t to change your 
mind. There are v a r i e d o p i n i o n s as to whether the answer i s r y e g r a s s , 
b l u e g r a s s o r the warm season g r a s s e s in the Mid A t l a n t i c Area. 

S e l e c t i o n o f the B u i l d e r 

A f t e r everyone concerned i s s a t i s f i e d w i th the se t o f p lans and 
s p e c i f i c a t i o n s the a r c h i t e c t has prepared i t i s time to s e l e c t the man who 
i s gcring to make the a r c h i t e c t ' s dream a r e a l i t y - the a r t i s t , the s c u l p t o r , 
the man who can t rans fo rm the thoughts and ideas o f the a r c h i t e c t from 
paper to the land. 

There are a couple o f important po i n t s to c o n s i d e r in s e l e c t i n g the 
b u i l d e r . A f t e r rev iew ing the a r c h i t e c t s p l an s and s p e c i f i c a t i o n s each 
c o n t r a c t o r be ing con s ide red shou ld be asked to submit a sea led b id and 
v i s i t the s i t e . S e l e c t the c o n t r a c t o r o f cho i ce and have him perform 
h i s work on a time and m a t e r i a l s b a s i s . 

Sea led B id s 

In accept i ng a sea led b id the c r i t e r i a the a r c h i t e c t has p rov ided 
in h i s p l an s and s p e c i f i c a t i o n s p r e t t y wel l d i c t a t e that the p ro jec t i s 
in complete con t ro l o f the a r c h i t e c t . Any changes from the o r i g i n a l 
p lans w i l l g e n e r a l l y be handled on a " c o s t p l u s " b a s i s . T h i s i s f i n e as 
long as the a r c h i t e c t i s ab le to v i s i t the s i t e f r equen t l y wh i l e the 
cour se i s under c o n s t r u c t i o n . 

Cos t s and t iming are more c o n t r o l l a b l e because each phase has to be 
completed on o r about a c e r t a i n date to i n su re p a r t i a l payment. P e n a l i t i e s 
are g e n e r a l l y inc luded in the con t r ac t i f these dead l i ne s are not met. 
Most exper ienced g o l f cou r se c o n t r a c t o r s are f a m i l i a r w i th t h i s type o f 
c on t r a c t and p re fe r t h i s type o f arrangement fo r s chedu l i n g pu rpose s . 
They know how long t h e i r equipment w i l l be t i ed up and can program t h e i r 
work a c c o r d i n g l y . 

The r e s p o n s i b i l i t i e s o f the g o l f cour se super in tendent under t h i s 
type o f c on t r a c t are to see that the p l an s and s p e c i f i c a t i o n s prov ided are 
adhered to by the c o n t r a c t o r . Any s u g g e s t i o n s or changes du r i ng con-
s t r u c t i o n w i l l have to be approved by the people f i n a n c i n g the p r o j e c t . 

Time and Ma te r i a l Con t rac t 

In the case o f the job be ing done on a time and m a t e r i a l s b a s i s , 
more o f the g o l f cour se s upe r i n tenden t s time and judgement are i n vo l ved . 
T h i s i s e s p e c i a l l y t rue i f the c o n t r a c t o r does not have h i s super in tendent 
on the job s i t e at a l l t imes . Changes can r e a d i l y be made in the f i e l d 
under t h i s type o f c o n t r a c t . I f a c e r t a i n d ra inage problem i s no t i ced o r 
a d d i t i o n a l c l e a r i n g i s nece s sa r y these can be co r rec ted immediately w i thout 



l o s s o f t ime. At tempt ing to s a t i s f y an i n s pec to r r ep r e s en t i n g the s o i l 
c o n s e r v a t i o n s e r v i c e can be handled more d i s c r e t e l y when the owner has to 
meet s p e c i f i c a t i o n s because more f r e q u e n t l y than not sed imenta t ion laws 
w i l l va ry from county to county and s t a t e to s t a t e . 

Whatever the c o n t r a c t , the b u i l d e r shou ld be exper ienced in g o l f 
cour se c o n s t r u c t i o n and be reputab le . Gene ra l l y a l i s t o f p r e v i o u s j o b s 
and re ferences w i l l be p rov ided upon reques t . I f he i s a member o f the 
Go l f Course B u i l d e r s A s s o c i a t i o n o f America you know tha t he must adhere 
to a c e r t a i n code o f e t h i c s . 

In summery I hope I have shown you that the g o l f cou r se supe r i n tendent 
must indeed be d i v e r s i f i e d in hand l i n g a c o n s t r u c t i o n p r o j e c t . The time 
you spend in the p l ann i ng s t age s and out in the f i e l d w i l l reward you l a t e r 
as the cour se matures w i th fewer maintenance problems and more time to 
c o n s i d e r o the r c o n s t r u c t i o n p r o j e c t s . 



TENNIS COURT MAINTENANCE 

Robert C. M i l l e r 
Go l f Course Super in tendent 

Suburban Country C lub 
Pi kesv i 1 l e , Mary la nd 

F a s t - d r i t enn i s c o u r t s - what are they? - How are they b u i l t and 
what i s the d a i l y maintenance tha t shou ld be done to in sure a good 
p l a y i n g s u r f a c e ? 

What are f a s t - d r i t enn i s c o u r t s ? Some commercial names for f a s t -
d r i c o u r t s are H a r - T r u , Green Marb le , Greenrock V a l i t e green, Rub ico -
green s u r f a c i n g and V e l - p l a y . Most o f the b a s i c compos i t i on ma te r i a l 
i s a f i n e ground green s tone tha t looks and f e e l s l i k e sand. The 
s u r f a c e m a t e r i a l s u s u a l l y are ground to the f o l l o w i n g mesh s c r e e n i n g s : 

In b u i l d i n g t enn i s c o u r t s p i c k a l o c a t i o n that i s wel l d ra ined and 
f ree o f t r ee s and undergrowth i n c l u d i n g r o o t s . Get a reputab le t e n n i s 
cour t b u i l d e r to come to your c l ub or o r g a n i z a t i o n and t a l k to the 
o f f i c i a l s and super in tenden t . Have them e s t ima te a p r i c e and w r i t e a 
c o n s t r u c t i o n c o n t r a c t f o r the amount o f c o u r t s to be b u i l t . A f t e r p l an s 
and a c o n t r a c t are s i gned by both p a r t i e s the super in tendent shou ld 
a s s i g n h i s t e n n i s cour t maintenance man to observe the b u i l d e r du r i ng 
the c o n s t r u c t i o n . At Suburban Country Club we have been f o r t u n a t e 
to have Donald F l ee t do ing the t enn i s maintenance work f o r the pas t 23 
yea r s . Donald i s the most s i n c e r e person about h i s job that I have 
met in the g o l f course or t enn i s b u s i n e s s . He has t r a i n e d 5 o the r 
people that take care o f t enn i s c o u r t s in the Ba l t imore area. He has 
g iven me a tremendous amount o f i n fo rmat i on about tenn i s c o u r t s . 

Whi le the b u i l d e r i s b u i l d i n g you tenn i s c o u r t s g i v e him as much 
coopera t i on as p o s s i b l e . There are a lways l i t t l e t h i n g s you can do 
f o r him that w i l l i n sure you a b e t t e r b u i l t t e n n i s c o u r t . 

The sub -g rade f o r the c o u r t s shou ld be at l e a s t 3 fee t o u t s i d e 
the fence l i n e . Area shou ld be graded in a p l ace w i th a s l ope o f 1" 
f o r every 2k f e e t . A f t e r the sub grade i s complete, i n s t a l l your 
i r r i g a t i o n system. I would recommend p u t t i n g in a system that e l i m i n a t e s 
as much hand w a t e r i n g as p o s s i b l e . 

14 mesh 
20 mesh 
28 mesh 
35 mesh 
65 mesh 

100 mesh 

15 - 25% 
15 - 25% 
10 - 15% 
12 - 20% 

2 - 8% 
23 - 33% 

5% re ta ined 

p a s s i n g 100 mesh 



Aga in have the b u i l d e r o r an i r r i g a t i o n i n s t a l l e r put in your system 
u n l e s s you have adequate equipment and m a t e r i a l s to i n s t a l l i t y o u r s e l f 
(see t a b l e 1) . The heads o f the system s h o u l d r i s e above the f i n i s h e d 
cour t and then be lowered a f t e r the f i n a l c o n s t r u c t i o n o f the c o u r t . 
A f t e r the i r r i g a t i o n system i s completed a b r i c k curb shou ld be p l aced 
around the cou r t b a t t e r y . These are s i n g l e b r i c k s l a i d f l a t end to end 
imbedded in cement on a s tone base . T h i s type curb i s des i gned to f l o a t 
w i th f r o s t and shou ld l a s t i n d e f i n i t e l y . The f i n i s h e d curb e l e v a t i o n 
shou ld be below the f i n i s h e d grade leve l and the c o u r t s u r f a c e shou ld 
be tapered from 18 inches out to meet i t . The purpose o f the curb i s to 
keep the f a s t - d r i m a t e r i a l from s p r e a d i n g and ac t as a b u f f e r f o r g r a s s 
o r weed encroachment. 

A f t e r the b r i c k curb i s in p l ace s t a r t to work on the s tone base. 
The base o f a f a s t - d r i t e n n i s cour t i s des i gned f o r two f u n c t i o n s : 
F i r s t , i t must be as s t a b l e as a water bound macadam to support the 
s u r f a c i n g l a y e r . M a t e r i a l s tha t tend to s h i f t o r crawl when r o l l e d , o r 
move when sub jec ted to f r e e z i n g and thawing shou ld be avo ided. Second l y , 
the base must be porous to a sorb excess water from the p l a y i n g s u r f a c e 
to a l l ow p l ay immediately a f t e r a r a i n . T h i s absorbed water i s l a t e r 
evaporated back to the s u r f a c e , keeping i t mo i s t for be s t p l a y . The 
stone base shou ld be a crushed stone but o t h e r m a t e r i a l s such as c i n d e r , 
s l a g , p i t g rave l o r washed l ime rock are sometime used. The s tone base 
shou ld be 4 " t h i c k . The s tone base shou ld be put on top o f the sub-
grade in rows 12 f t . wide on 6 f t . c e n t e r s . Use 1" X 3 " X 14 f t . screed 
s t r i p s n a i l e d f l u s h to top o f the grade s t a k e s . Stone i s then hauled o r 
wheeled in and p laced in the rows to the top o f the screed s t r i p s . A 
s t r a i g h t edge is then pul 1 ed in a s t r a i g h t forward movement, s t r i k i n g o f f 
the s tone leve l w i th the screed s t r i p s . Ex t ra care shou ld be taken not 
to d i s p l a c e the screed s t r i p s . A f t e r f i n i s h i n g a s e c t i o n o f the s tone 
base then r o l l w i th a 600 to 1000 lb r o l l e r and repeat t h i s p roce s s in 
the next base s e c t i o n u n t i l the whole cou r t o r the b a t t e r y o f c o u r t s 
are done. 

When the complete base i s done and has been r o l l e d , watered and re-
r o l l e d , the next s tep i s to l a y the Ha r -T ru o r f a s t - d r i m a t e r i a l . S i n c e 
your s tone base was p laced to g r a d e * l a y o f f your c o u r t o r b a t t e r y o f 
c o u r t s in s t r i p s 12 f t . wide in e i t h e r d i r e c t i o n . U s i n g redwood s t r i p s 
s t a r t 12M i n s i d e the b r i c k curb , tamp the s t r i p s l i g h t l y to f i r m them. 
Lay a bag o f m a t e r i a l on the end of each s t r i p to keep them from s l i d i n g . 
Then p l ace 7 bags o f s u r f a c e m a t e r i a l i n s i d e the s t r i p s . Bust open the 
bags w i th a metal rake and smooth the m a t e r i a l u n t i l i t i s leve l w i th 
the top o f the s t r i p s . A f t e r do ing 10 to 15 f t . take the s t r a i g h t e d g e 
and pu l l forward to get a t rue leve l where the m a t e r i a l i s smooth. F i l l 
in a l l low a reas o r impres s i ons w i th a shovel o f m a t e r i a l and repu l l the 
s t r a i g h t e d g e over the same area . When the complete 12 f t . wide area i s 
completed repeat the same procedure in the next 12 f t . a rea . When the 
12 f t . bay i s done water t h i s area tho rough l y . When pudd les appear you 
know s u f f i c i e n t water has been a p p l i e d . When the s u r f a c e m a t e r i a l i s 
semi -d ry r o l l the area w i th a 600 lb r o l l e r . In do ing the a d j o i n i n g 
bays remove the screed s t r i p s and use a th in s t r i p o f metal (16 gauge) 
6 " wide and 20 f t . long on top o f the s u r f a c e m a t e r i a l on the area j u s t 



comple ted . T h i s w i l l s e r v e as a h e i g h t l e ve l f o r the s t r a i g h t e d g e 
when l e v e l i n g the r e s t o f the c o u r t . 

Net p o s t f o u n d a t i o n s a re now i n s t a l l e d . The f o u n d a t i o n s s h o u l d be 
3 0 " X 18 " X 3 0 " w i t h a c l e a r d i s t a n c e between p o s t s o f b l f t . The net 
p o s t s l e e v e s h o u l d be a 3 i M p i e c e o f p i pe imbedded in the f o u n d a t i o n 
h o l e in cement l e ve l w i t h the top s u r f a c e o f the c o u r t . 

The c o u r t can then be marked o f f and tapes n a i l e d to s u r f a c e . A 
d i ag ram for t h i s p r ocedu re i s a t the end o f t h i s t e x t . 

E r e c t you r net p o s t s and n e t s and the t e n n i s c o u r t i s now ready f o r 
p l a y . 

In a s h o r t rev iew b a s i c a l l y a t e n n i s c o u r t i s b u i l t a l o n g the same 
l i n e s and p r o c e d u r e s as a Un i t ed S t a t e s G o l f A s s o c i a t i o n g reen . I t 
c o n t a i n s s u b - g r a d e and a s t one base wh i ch s e r v e s both as d r a i n a g e and a 
wa te r r e s e r v o i r to keep the top m a t e r i a l m o i s t and in good shape. * 

D a i l y ma in tenance on f a s t - d r i c o u r t s - i n c l u d e w a t e r i n g e v e r y day 
and b r u s h i n g o r b rooming d a i l y . R o l l the c o u r t s a t l e a s t once a week w i t h 
a 1000 lb r o l l e r and then use l i n e brooms o r l i n e b r u s h e s e ve r y day . 
When the s e r v i c e l i n e a r e a s become low take up the tape and r e b u i l d the 
a rea w i t h more m a t e r i a l . The f o l l o w i n g pages g i v e a more d e t a i l e d method. 
There a re no ha rd and f a s t methods as d i f f e r e n t peop le do j o b s w i t h 
d i f f e r e n t s t y l e s but h o p e f u l l y the f o l l o w i n g s u g g e s t i o n s w i l l be a h e l p . 

Genera l Ma i n tenance 

The f o l l o w i n g s u g g e s t i o n s f o r m a i n t a i n i n g a H a r - T r u f a s t - d r y i n g 
t e n n i s c o u r t a re s i m p l y b a s i c g u i d e l i n e s - not h a r d , f a s t r u l e s . Loca l 
c l i m a t e , s o i l c o n d i t i o n s and c o u r t l a y o u t w i l l r e q u i r e the e s t a b l i s h m e n t 
o f d i f f e r e n t ma in tenance p r o ced t ' r e s , u s i n g ou r g u i d e l i n e s in c o n j u n c t i o n 
w i t h i t s own r e q u i r e m e n t s and c a p a b i 1 i t i e s . 

B ru sh i ng 

The c o u r t s h o u l d be b r u s h e d by p u l l i n g the b r u s h o v e r the e n t i r e 
s u r f a c e o f the c o u r t a t the end o f each d a y ' s p l a y . In a d d i t i o n , i f 
the c o u r t i s in c o n t i n u o u s u s e , i t i s recommended to b r u s h midway 
d u r i n g the d a y ' s p l a y . B r u s h i n g keeps the s u r f a c e l e ve l and the 
g r a n u l e s e v e n l y d i s t r i b u t e d at a l l t i m e s . B r u s h i n g , wh ich o n l y t a ke s 
a minimum o f t ime, i s v e r y d e f i n i t e l y an impor tan t item o f c o u r t ma i n -
tenance . 

B r u s h i n g s h o u l d be done in d i f f e r e n t d i r e c t i o n s as much as p o s s i b l e 
to p r e v e n t b u i l d - u p s o f m a t e r i a l . 

W a t e r i n g 

A g reen H a r - T r u f a s t - d r y i n g t e n n i s c o u r t p l a y s b e s t when s l i g h t l y 
damp ( da r k g reen c o l o r ) . When the c o u r t s u r f a c e tends to become g r a y i s h 



i n c o l o r , i t i s an i n d i c a t i o n t h a t the c o u r t needs w a t e r i n g . A 
s p r i n k l e r s y s tem i s recommended f o r w a t e r i n g whenever p o s s i b l e . T h i s 
w i l l s ave many hou r s o f l a b o r and w i l l pay f o r i t s e l f i n a ma t te r o f 
months . However, when w a t e r i n g by hand , the n o z z l e o f the hose s h o u l d 
no t be p o i n t e d down toward the s u r f a c e but s h o u l d be h e l d at w a i s t 
l e v e l and d i r e c t e d h o r i z o n t a l l y so t h a t the wate r w i l l f a l l i n a s h a l l o w 
a r c . 

The b e s t j udge o f how much wate r to put on the c o u r t i s the d i f f e r s 
ence between the amount needed to keep the s u r f a c e damp, d u r i n g p l a y i n g 
t ime, and the amount b e l i e v e d to be in the c o u r t at the t ime o f w a t e r i n g . 
The c o r r e c t amount o f t ime fo r w a t e r i n g w i l l be found by t r i a l and e r r o r 
and e x p e r i e n c e . The recommended time f o r w a t e r i n g is a t n i g h t a f t e r the 
c o u r t has been b r u s h e d . 

R o l 1 i n g 

A n e w l y - c o n s t r u c t e d c o u r t s h o u l d r e c e i v e one o r two c o n s e c u t i v e 
r o l l i n g s - l e n g t h w i s e and c r o s s w i s e - each day f o r a minimum p e r i o d o f 
one week. R o l l i n g i s b e s t e f f e c t e d when the c o u r t s u r f a c e i s in a damp 
o r semi-damp c o n d i t i o n . A 600 pound power r o l l e r w i l l p r o v i d e b e s t 
r e s u l t s . F o l l o w i n g t h i s i n i t i a l ma in tenance the c o u r t s h o u l d be r o l l e d 
a t l e a s t t h ree t imes per month, in a d d i t i o n to r o l l i n g a f t e r e v e r y 
a p p r e c i a b l e r a i n f a l 1 . 

R o l l i n g an a b s o l u t e l y d r y o r e x t r e m e l y wet c o u r t i s no t recommended. 
I f the c o u r t s u r f a c e adhe re s to the r o l l e r s u r f a c e and/or tends to move 
o r s h i f t when r o l l i n g , r o l l i n g s h o u l d be s t opped and the c o u r t a l l owed 
to d r y s u f f i c i e n t l y to p r e ven t damage to the c o u r t . Once the c o u r t ha s 
d r i e d to the p o i n t t h a t the p r e v i o u s c o n d i t i o n no l o n g e r e x i s t s , r o l l i n g 
can be c o n t i n u e d . The more r o l l i n g a c o u r t r e c e i v e s the f i r m e r the 
s u r f a c e , r e s u l t i n g in a f a s t e r p l a y i n g c o u r t . 

Patch i n g 

I f a h o l e o r sma l l i n d e n t a t i o n appea r s in the s u r f a c e , i t s h o u l d be 
r e p a i r e d immed i a te l y , becau se f a i l u r e to do so can cause more e x t e n s i v e 
and d i f f i c u l t r e p a i r work l a t e r on . Fo r example, i f a sma l l d e p r e s s i o n 
appea r s near the ba se l i n e and does not d i s a p p e a r w i t h o r d i n a r y ma i n -
tenance , then the a rea s h o u l d be pa t ched . U s i n g a hand t r o w e l , s qua re 
end s hove l o r l i k e i n s t r u m e n t , c u t ou t the a rea down to the s t o n e base 
m a t e r i a l . Rep l ace the removed a rea w i t h r e g u l a r H a r - T r u s u r f a c i n g m a t e r i a l . 
The H a r - T r u s h o u l d be a p p l i e d d r y , compacted and l e v e l e d to the s u r r o u n d i n g 
a r e a . The m a t e r i a l i s e a s i l y l e v e l e d w i t h a s t r a i g h t e d g e p i e c e o f wood 
drawn a c r o s s the a rea in a manner s i m i l a r to c o n c r e t e f l o a t i n g . A f t e r 
the a r e a i s l e v e l e d a p p l y enough wate r to s oak the pa t ch . When the wate r 
d i s a p p e a r s the patch s h o u l d be f i r m and ready to p l a y on . These 
i n s t r u c t i o n s a p p l y to a l l s i z e s o f p a t c h e s . 



S p r i n g and Winter Maintenance 

General 

The Winter maintenance requ i red f o r Ha r -T ru F a s t - D r y i n g Tenn i s 
Cour t s i s l a r g e l y determined by the geograph ica l l o c a t i o n and the loca l 
weather c o n d i t i o n s o f the i n s t a l l a t i o n . Thorough c o n s i d e r a t i o n to 
cover the cou r t shou ld be g i ven when the p l a y i n g season i s l i m i t e d to 
three to four months. The owner o r c a re t ake r can best determine i f and 
when the cou r t shou ld be p ro tec ted . I f there i s a p r o b a b i l i t y o f the 
cou r t s d r y i n g out du r i n g the n o n - p l a y i n g season, accompanied by s t r ong 
w ind s , it i s recommended that the cou r t be covered to prevent l o s s o f 
s u r f a ce m a t e r i a l . 

Du r i ng the W in te r , the tapes w i l l g e n e r a l l y r i s e above the su r f ace 
and have to be reset in the S p r i n g . The tapes can be removed and 
s to red in the F a l l and r e l a i d in the S p r i n g . I f the tapes are not 
removed, i t i s recommended that boards be l a i d on the l i n e s to keep them 
in p lace . A l s o , some added weight such as b r i c k s o r s tones w i l l he lp 
keep them down. 

For o l d e r c ou r t s w i th a c i nde r base, s u b s t a n t i a l l y fewer c i n d e r s 
w i l l appear due to f r o s t a c t i on i f the cour t i s covered. When c i n d e r s 
come to the s u r f a ce they must be removed in the S p r i n g . 

Cover ing 

Po l ye thy lene p l a s t i c i s recommended f o r c o ve r i n g the c o u r t s . The 
p l a s t i c i s l a i d w i th the f i r s t p iece at the low s ide o f the cour t and 
each s u c c e s s i v e p iece shou ld o v e r l a p the adjacent one four to s i x 
inches . I t i s good p r a c t i c e to lay two by f ou r s on the laps to get the 
p l a s t i c to conform to the s u r f ace o f the c o u r t s . A l s o b r i c k s o r 
s tones shou ld be p laced on the boards to prevent wind o r o ther unnatura l 
d i s t u rbance o f the p l a s t i c c o v e r i n g . In the S p r i n g the cove r i n g mater ia l 
shou ld be removed, and a f t e r wa te r i n g , b r u s h i n g and r o l l i n g s u f f i c i e n t l y , 
the cour t w i l l be ready f o r p l a y . 

R e c o n d i t i o n i n g and Top D r e s s i n g 

Clean the s u r f a ce o f any d e b r i s and, i f there are s tones o r f o r e i g n 
m a t e r i a l s on the s u r f a c e , these shou ld be p icked up and removed. I f 
there appears to be exces s l oo se , coar se o r dead g ranu le s on the cou r t 
s u r f a c e , these may be gathered into small p i l e s by u s i n g a lu te (a 
s t r a i g h t e d g e s c r ape r ) and removed w i th a s h o v e l . Once the cour t i s 
c leaned i t shou ld then be tho rough l y r o l l e d to compact the s u r f a c e . I f 
more than one ton o f new mater ia l i s to be app l i ed , the tapes shou ld be 
removed to prevent them from becoming too low. 

The r e gu l a r green Har -T ru s u r f a c i n g mate r i a l i s u s u a l l y the most 
s a t i s f a c t o r y mater i a l f o r r e c o n d i t i o n i n g a Har -T ru c o u r t . The su r f ace 
must be dry before any new mater ia l i s a p p l i e d . I f there i s any doubt 
as to whether o r not the cou r t i s dry enough, one shou ld s p r i n k l e a 



h a n d f u l o f new d r y m a t e r i a l on the s u r f a c e and s t e p on i t l i g h t l y . I f 
the m a t e r i a l tends to s t i c k to the s hoe , the c o u r t s u r f a c e i s too damp 
f o r the a p p l i c a t i o n o f m a t e r i a l . 

A p p l y the new m a t e r i a l as e v e n l y as p o s s i b l e , by u s i n g a lawn type 
s p r e a d e r s e t to the w i d e s t o p e n i n g . I f t h i s i s not a v a i l a b l e , i t can be 
b r o a d c a s t by u s i n g a s h o v e l . 

A f t e r the new s u r f a c i n g m a t e r i a l ha s been a p p l i e d , the c o u r t s h o u l d 
be b ru shed in two d i r e c t i o n s . The tapes s h o u l d be b r u s h e d and wate r 
a p p l i e d in a v e r y f i n e s p r a y u n t i l the c o u r t i s wet. Care s h o u l d be 
taken t ha t too much wa te r does not f a l l on any one s p o t to cau se a h o l e 
o r the m a t e r i a l to wash o u t . The c o u r t s h o u l d then be a l l owed to a b s o r b 
the w a t e r . When the s u r f a c e i s d r y (no e v i d e n c e o f wa te r on the 
s u r f a c e ) the c o u r t s h o u l d be b r u s h e d a g a i n . Then the c o u r t s h o u l d be 
r o l l e d at l e a s t once in each d i r e c t i o n w i t h a 600 l b . r o l l e r . T h i s 
r o l l i n g s h o u l d be c o n t i n u e d , as we l l as the b r u s h i n g , u n t i l the c o u r t 
i s f i r m enough f o r p l a y . 



CORRECT TENNIS COURT LAYOUT 
SINGLE UNIT AND IN BATTERY 
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INSTRUCTIONS FOR LAYING LEADED FABRIC TAPES 
D O U B L E S C O U R T 
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M E A S U R I N G T A P E 

BASELINE 36 FT. 
HALF SIDE LINE 39 FT. 

DIAGONAL 53 FT. OX IN. 

I N S T R U C T I O N S 
WHEN LAYING OUT THE TAPES, BE SURE THE TAPES ARE DRAWN TIGHT AND STRAIGHT. 

This can be accomplished after stretching a string (masons line) along the court line to be laid. The string should be pulled tight and 
anchored with several nails at each end and at approximately 20 foot intervals. Using this line as a guide, start tar>e at one corner and 
nail about three feet of tape in place as an anchor. From opposite corner pull tape TIGHT AND STRAIGHT and while drawn tight, 
anchor with nails at corner. 

Align tape with line string, lifting string and snapping it occasionally to avoid misalignment, and temporarily nail tape at about two 
foot intervals. After tape has been secured finish nailing in holes provided at three inch centers. 

Lap tape full width at all intersections but nail thru both layers at the four outside corners only. 

1. Establish the net or center line. On center line find center point O half way between the net posts. From this point measure 
both ways along center line (net line) 18 feet and establish points A and B. 

2. Using measuring tape provided, start at point A and swing arc at C (39'), D(53' 0-7/8"), E (53' 0-7/8") and F (39'). 

3. Starting at point B cross arcs made in step 2 at points C (53' 0-7/8"), D (39'), E (39') and F (53' 0-7/8"). 

4. The points established (C, D. E & F) are OUTSIDE corners of the court. From these points lay side lines and base lines. The 
interior fines can then be laid according to dimensions in diagram. 



Tab l e 1. S t anda rd Amounts o f M a t e r i a l s Needed f o r Cou r t s in One B a t t e r y 

B r i c k 570 725 875 1025 1150 1300 

Sand - Cu. Yds . 1 c u . yd . 1-5 c u . yd . 2 2 i 3 3 i 

Cement - Bags 8 12 16 20 24 26 

S tone 3 / 4 " - tons 130 210 300 400 500 600 

S c r e e n i n g - tons 20 40 60 80 100 120 

TCM - tons 40 72 104 136 168 200 

N a i l s aluminum - l b s . 12 24 36 48 60 72 

Conc re te f o r p o s t s - Cu. Yds . 3/4 yd. 1 * 2 2i 3 3i 



HORTICULTURAL PLANTINGS ON GOLF COURSES 

J . P. B a r e f o o t 
G o l f Cou r s e S u p e r i n t e n d e n t 
U n i t e d S t a t e s S o l d i e r s Home 

W a s h i n g t o n , D .C . 

The a e s t h e t i c v a l u e o f f l o w e r beds has many f a c e s . You can u t i l i z e 
them to c a l l a t t e n t i o n to a r e a s , d r e s s up o t h e r w i s e d u l l a r e a s , b r eak the 
s t e r i l i t y o f s q u a r e c o r n e r s and w a l l s , o r j u s t p l a n t them because they 
a r e p r e t t y . 

U n l e s s you have a g r eenhou se o p e r a t i o n l i k e o u r s i t i s p r e t t y 
d i f f i c u l t and a t t imes more e x p e n s i v e to grow you r own a n n u a l s . Seed 
g e r m i n a t i o n t empe ra tu re s and i n c u b a t i o n c l i m a t e s v a r y w i t h the seeds to 
be sown so a l l can no t be accomodated in one sma l l g r e e n h o u s e . 

When s e l e c t i n g you r bedd i ng p l a n t s , be s u r e to buy more than you 
need so you can h o l d r ep l a cement s f o r any that m igh t d i e . I t i s no t 
n e c e s s a r y to p l a n t a s c u l p t u r e d o r formal bed such as EMBROIDERY masses 
o f many d i f f e r e n t k i n d s o f a n n u a l s . Embro ide r y beds u s e s SANTOLINA, 
ALTERANTHERIA, and MARIGOLDS and many o t h e r t ype s o f f l o w e r s . The 
s a n t o l i n a f o l i a g e i s the show p a r t o f t h i s p l a n t and i t i s a v a i l a b l e in 
s e v e r a l c o l o r s . S a n t o l i n a i s e s p e c i a l l y good f o r d i s p l a y beds where you 
want to o u t l i n e numbers , l e t t e r s , o r f i g u r e s such as a l i b e r t y b e l l o r 
c l u b c r e s t . 

C o n t a i n e r s a re o f t e n v e r y e f f e c t i v e to b r i g h t e n a r e a s , and a re 
r e l a t i v e l y e a s y to m a i n t a i n . Cascade p e t u n i a s can be used to s o f t e n the 
c o r n e r s o f many t ype s o f p l a n t e r s . A s i m p l e red ge ran ium in a b u c k e t , 
t ub , w a s h b o i l e r , k e t t l e , o r even an o l d commode, wagon o r whee lba r r ow, 
can be used e f f e c t i v e l y to s e t a t the ba se o f a s i g n p o s t , the edges o f 
s t e p s , nex t to g a t e s o r d o o r s , o r a t j u n c t i o n s o f w a l k s where peop le 
tend to take s h o r t c u t s mak ing pa th s in the t u r f . 

M a r i g o l d s , i m p a t i e n s , hens 6- c h i c k e n s o r any o t h e r annual t h a t w i l l 
adapt p l a n t e d in a s t r a w b e r r y j a r can c r e a t e an i n t e r e s t i n g d i s p l a y . 

In r ecen t y e a r s IMPATIENS have become i n c r e a s i n g l y p o p u l a r . They do 
e q u a l l y w e l l in shade o r s un . We a re u s i n g Impa t i en s in many beds where 
we p r e v i o u s l y p l a n t e d P e t u n i a s , s i n c e the i m p a t i e n s a re much h a r d i e r and 
l e s s prone to damage from tempera tu re and m o i s t u r e e x t r emes , i n s e c t s , 
and d i s e a s e . We o f t e n b o r d e r impa t i en s w i t h L I R I O P E . The banana p l a n t 
can add i n t e r e s t to the f l o w e r bed - and the banana b e n e f i t s from i t s 
summer in the s u n . 

In o r d e r to have the beds as f u l l a s p o s s i b l e e a r l y in the s e a s o n , 
we p l a n t c l o s e r than the seed book recommendat ions . We work in 5 - 1 0 - 5 
when p r e p a r i n g the bed s , a l o n g w i t h manure o r peat mos s , M i l o r g a n i t e , 
l ime o r bone mea l , and P e r l i t e . The beds a re fed t h rough the g r ow ing 
s e a s on w i t h a l i q u i d s o l u b l e f e r t i l i z e r about once a month. The v a s e s 



and boxes are fed every two weeks, the feed ing be ing stopped i f the p l a n t s 
show s i g n s o f l e g g i n e s s . We have found that Ca lypso p e t u n i a s , harmony 
m a r i g o l d s , and dus ty m i l l e r blend very w e l l . 

M a r i g o l d s w i th S a l v i a , a re qu i t e p r o l i f i c and easy to grow. T h e i r 
problem o f s u s c e p t i b i l i t y to r u s t , and powdery mildew can be c o n t r o l l e d 
by o c ca s i ona l s p r a y i n g o f Tersan 1991. Another i n t e r e s t i n g p l an t i s the 
C e l o s i a o r commonly c a l l e d Cockscomb. I t i s a v a i l a b l e in many v a r i e t i e s 
and c o l o r s and p rov ide s an i n t e r e s t i n g and unusual d i s p l a y e i t h e r in 
groups o r a lone. 

Begonias do wel l in the shade, and i f they are h e a v i l y f e r t i l i z e d 
f i l l in r a p i d l y in a f u l l sun s i t u a t i o n . 

Ca lad iums, t h e i r show coming p r i m a r i l y from f o l i a g e , make a bed that 
i s a t t r a c t i v e e a r l y in the season, and are an e x c e l l e n t cen te rp iece fo r 
begon ias o r impat iens o r Gan be s u c c e s s f u l l y bordered w i th L IR IOPE . 

Once e s t a b l i s h e d , a perennia 1/b ienn ia 1 garden can add v a r i e t y to 
your beds, they have a wide range o f blooming p e r i o d s , and many can be 
used fo r cut f l owe r s . Ornamental cabbage p rov i de s an i n t e r e s t i n g cover 
f o r a t u l i p bed in the w i n t e r . I t i s showy, hardy, and w i l l prevent 
e r o s i o n o f the s o i 1 . 

With t u l i p s , I p r e fe r a mass ing o f s i n g l e c o l o r s as much as p o s s i b l e . 
Care shou ld be taken to s e l e c t he i g h t s and time o f blooming that are 
compat ib le when mix ing v a r i e t i e s . 

P l a n t i n g o f mums a f t e r your annuals have shown weakening in the f a l l 
w i l l add c o l o r fo r an ex t ra month or two. They can be removed at t u l i p 
p l a n t i n g time to a h o l d i n g area where you can keep them pinched from the 
s t a r t o f the growing season u n t i l m id - Ju l y and brought back in the beds 
the f o l l o w i n g f a l 1 . 

Annual v i nca covers r a p i d l y and does wel l in temperature or 
mo i s tu re extremes and i s a very hardy p l a n t . Canna l i l l i e s are used 
where a t a l l p l an t i s needed - a long w a l l s , a long fences , o r as a 
cente rp iece f o r a bed, s tepp ing down to geraniums, then ageratum then 
a ly s sum. 

We have been u s i n g T r e f l a n as our weed preventer f o r the past f i v e 
o r s i x year s w i th e x c e l l e n t r e s u l t s . Water ing shou ld be done as needed, 
a l though ove rwate r ing shou ld be avo ided. 


