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high nitrogen nutrit ional level also 
r e s u l t s in r e d u c e d h e a t s t r e s s 
to lerance and proneness to loss o f 
turf . T h u s , n i t rogen f e r t i l i z a t i o n , 
w h i c h s t i m u l a t e s s h o o t g r o w t h , 
should not be applied during heat 
stress periods. 

I t s h o u l d be n o t e d t h a t t h e s e 
t h r e e t e m p e r a t u r e t r e a t m e n t d i f -
f e r e n t i a l s were b a s e d on soi l 
temperatures . Soi l temperature has 
much more influence on turfgrass 
growth and d e v e l o p m e n t than air 
temperature . It is possible to main-
t a i n t u r f s at e x t r e m e l y high a i r 
t e m p e r a t u r e s as long as the soil 
t e m p e r a t u r e is m a i n t a i n e d at a 
more moderate temperature . This is 
also the reason why night tempera-
tures are so important in control-
ling turfgrass responses. A s long as 
t h e n i g h t t e m p e r a t u r e d r o p s to 
lower levels that will m a i n t a i n a 
cooler soil temperature , the turf can 
be m a i n t a i n e d r a t h e r e a s i l y at 
n o r m a l g r o w t h r a t e s . H o w e v e r , 
when the night temperatures rise to 
h igher levels c o m p a r a b l e to day-
t i m e t e m p e r a t u r e s , t h e soi l is 
warmed considerably, resulting in 
r e s t r i c t e d root and s h o o t growth 
and a decrease in turfgrass quality, 
health and vigor. 

Because of the signif icant effects 
o f soil temperature on heat stress, it 
is i m p o r t a n t for 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 t o p e r i o d i c a l l y 
m o n i t o r soil t e m p e r a t u r e s under 
selected turfgrass areas on the gol f 
course. I n this way, he c a n more ade-
quately interpret the turfgrass re-
sponses being observed and also 
m a k e a p p r o p r i a t e a d j u s t m e n t s in 
his t u r f g r a s s c u l t u r a l p r o g r a m . 
W h i l e t h e s e a d j u s t m e n t s m a y 
appear to be relatively minor , they 
can be very important in determin-
ing w h e t h e r an a d e q u a t e or in-
ferior quality surface is maintained 
for gol f play. 

S o far as specific temperature re-
s p o n s e s are c o n c e r n e d , o p t i m u m 
root growth of Penncross creeping 
b e n t g r a s s o c c u r s at l o w e r so i l 
t e m p e r a t u r e s t h a n s h o o t g r o w t h . 
S p e c i f i c a l l y , t h e b e n t g r a s s e s as 
well as Kentucky bluegrass, tend to 
maintain maximum root growth in 
the soil temperature range o f 50 to 
60° F . In contrast , o p t i m u m shoot 
g r o w t h a n d r e c u p e r a t i v e r a t e s 
occur at somewhat higher tempera-

tures in the range o f 65 to 75° F. T h e 
over-all turfgrass appearance and 
c o l o r a r e a l s o v e r y good in t h i s 
t e m p e r a t u r e r a n g e . S p e c i f i c 
t e m p e r a t u r e s t resses b e c o m e evi-
dent as soil temperatures are raised 
i n t o t h e 9 0 ° F r a n g e . B e r m u d a -
g r a s s r e s p o n d s to t e m p e r a t u r e 
c o m p a r a b l e to t h a t for b e n t g r a s s 
and Kentucky bluegrass except in 
a h igher t e m p e r a t u r e range . F o r 
e x a m p l e , o p t i m u m s h o o t g r o w t h 
f o r b e r m u d a g r a s s o c c u r s in t h e 
range o f 85 to 95° F . 

Above the opt imum temperature 
range there is a decline in most turf-
grass growth response character is -
t ics . Initially, this is expressed in 
reduced root growth. Not only is 
senescence o f the existing roots 
p r o g r e s s i n g m o r e rapid ly t o a 
brown, spindly, weak appearance , 
but initiation o f new roots from 
meris temat ic areas on the crown is 
also blocked. This results in a very 
restricted root system for cool sea-
son turfgrasses at soil temperatures 
above 80° F . O t h e r responses ob-
served under temperature stress 
condit ions included a decline in 
shoot growth as well as a reduction 
in (a ) leaf length, width, and area , 
(b) rate o f new leaf appearance and 
(c) succulence o f the above ground 
tissues. T h e turfgrass appearance 
becomes dark green to blue green 
in co lor under heat stress. A decline 
in shoot density will also appear if 
the heat stress persists. 

T h i s brief art ic le is a simplified 
introduction to the many effects o f 
t e m p e r a t u r e on t u r f g r a s s g r o w t h 
and cu l ture . It is a very c o m p l e x 
a s p e c t o f t u r f g r a s s m a n a g e m e n t , 
w h i c h is i n t e r r e l a t e d with m a n y 
o t h e r c u l t u r a l p r a c t i c e s i n c l u d -
ing mowing, ferti l ization and most 
important , irr igation. • 

CORRECTION 

GOLFDOM inadvertently misquoted 
Vaughn E . Border , director o f mar-
ket ing, Outboard M a r i n e Corp . , in 
the article entitled " T h e J a p a n e s e in 
the U . S . G o l f M a r k e t : Where are 
T h e y N o w and W h e r e are They G o -
i n g ? " published in the M a y issue, 
page 21. T h e correc t quote should 
read: " T h e fact is that there are 
still only about 51,000 or 52,000, I 
would guess, new go l f cars being 
sold every y e a r . " 

A Moody Valve 
is not a thing of beauty 

(although some would say it is!). 

It's designed and built to be a func-
tional, durable unit that assures the 
reliable and efficient operation of 
your sprinkler system. 

Moody valves are available in both 
electric and hydraulic models, IPS 
sizes from VA" to 3". Al l feature 
Class 150 1st quality red brass ingot 
construction; f low control adjustment 
with positive shut off ; diaphragm of 
one piece molded construction wi th 
integral " O " ring seal reinforced wi th 
600 lb. test fabric; stainless steel 
sand resistant plunger; protective 
diaphragm brass plates; self-cleaning 
dome nut strainer; manual bleed cock 
for manual operation of valve and air 
relief. 

Whether your grounds maintenance 
problems are golf course size, park 
size or commercial, industrial, resi-
dential areas—you'll find that Moody 
equipment wi l l provide the ways to 
cut those problems down to size. 

Send for our '73 catalog. 

MOODY SPRINKLER 
CO., INC. 

5449 N. Peck Road /P.O. Box 240 
Arcadia, Ca. 91006 
213/443-9488 


