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As each day begins, water con-
densed as dew and fog begins to be 
reabsorbed into the atmosphere. 
Water is one of the most unusual 
natural resources. It expands as it 
cools and becomes ice, causes land-
slides, heaves soil and plants by frost 
action, causes organic matter to ac-
cumulate by eliminating aerobic 
bacterial action (peat bogs and 
thatch) and causes soil to crack open 
(drying of clay). 

Dams and ponds are built to 
hold water in reserve so it will be 
available for irrigating turf and re-
drain excess water from turf with tile 
drainage systems. 

In the July, 1926 issue of The 
National Greenskeeper, John Mor-
ley, then president of The National 

Association of Greenskeepers of 
America, wrote an article entitled 
"Is Poa Annua Good or Bad?" He 
made reference to the water-soil-air 
relationship: "I am of the opinion, 
especial ly du r ing ex t reme ho t 
weather, that air in the soil is more 
important than water. For if de-
prived of water in hot weather for a 
long period the roots of old grass 
will frequently survive, although the 
leaves and stems in a drought may 
turn completely brown, while if de-
prived of air and completely im-
mersed in water in hot weather they 
will die in a few days." 

Soil is basically composed of 
sand (large particles), silt (medium 
sized particles) and clay (small par-
ticles). When water is added to a 

Water on a golf course can dampen a superintendent's spirit or ruin a golfer's game. 
Large amounts of standing water such as this can severely damage or kill turfgrass by 
suffocating the roots. 

soil, three of the possible conditions 
produced are: 

1. Saturated Soil ( too much 
water and devoid of air) 

2. Field Capac i t y Soil (de-
sirable balance of soil par-
ticles, air spaces, and water) 

3. Wilting Point Soil (soil with 
too little water which is held 
too tightly to the soil par-
ticles to be ava i lab le to 
plants) 

The condition of the soil that is 
being wetted affects this relation-
ship. That is, granular soil has good 
movement of soil, water and air, 
while compacted or platy soil has 
poor movement of water and air. 

The micro-climate (the climate 
near the ground) is also a factor in 
determining whether the water that 
falls or runs on to a turf area is 
"good or bad" for that turf. Con-
sider: 

1. A hillside 
2. A hilltop 
3. The flat at the bottom of the 

hill 
4. Which way does the slope 

face? Nor th , South, East, 
or West? 

5. Is the area shaded? In the 
morning? In the afternoon? 

Re la t ing this mic ro -c l ima te 
phenomenon to a turf fairway, it 
becomes significant that the par-
ticular problem you're having in one 
location on your fairways is on a 
southwest facing slope or a south-
east facing slope or at the top of a 
hill or at the bottom of a hill or on 
the side of the hill. The amount of 
moisture that is applied and then re-
absorbed by the atmosphere due to 
the direction which it faces, is a 
significant response and reaction to 
the micro-climate. And thinking in 
t e r m s of m i c r o - c l i m a t e t h e 
significance is maybe a key to the 
solution to one of your problems. 

Most golf courses in the mid-
west and many in other parts of the 
country are 40 or 50 years old. Every 
5 or 6 years in the last 20 years or 30 
years a way has been found to de-
crease the height of cut and increase 
the playability of the turf and still 
using basically the same turfgrasses 
originally started with. Kentucky 
bluegrasses, the bentgrasses and 
some of the hybrid bermudas used 
in the South are different , but 
basically the height of cut has dras-
tically been reduced in the last 50 
years. 

(continued on page 45) 



WATER (from page 30) 
Ways have been found to add 

water at a moments notice to 
anyplace on a golf course. No longer 
are we completely dependent on na-
ture's rain for the moisture that's 
needed. 

We run 1,000 pound golf cars 
over the turf and the golf traffic has 
doubled and redoubled. Now in the 
'70's, we hear of "turf failure," "It 's 
too hot or too wet to grow grass 
here," " . . . can't stand the traffic," 
"Poa annua has invaded and the turf 
fails every year." 

We have all become product-
oriented through advertising. When 
we see weeds invade the turf, we 
know from advertising that the solu-
tion is applying a selective herbi-
cide. If disease attacks the turf, we 
know the solution is applying a 
specific or a broad spectrum fungi-
cide. I do not suggest that turf 
managers do not need the herbi-
cides and fungicides as tools and I 
sincerely believe that most of the 
herbicide and fungicide manufac-
turers do not promote their prod-
ucts as "cure-alls." But, did you ever 
wonder why the weeds or disease 
took over? Is there some agronomic 
practice that we might utilize to im-
prove the health of the turf over-
come some of these problems in 
addition to the herbicides and the 
fungicides? 

We are accustomed to hearing 
about Labor Budgets, Capital Im-
provement Budgets and Mainte-
nance Budgets. How many turf 
managers use "Water Budgets"? Do 
you anticipate that inch rain? Plan 
to have excess water run directly 
into surface drops and not soak into 
the soil. Have you left room in the 
root zone for a half inch rain to be 
absorbed and not saturate the soil? 

I agree with John Morley that air 
in the soil is more important than 
water during hot weather; with Dr. 
Daniel, that the condition of the top 
inch is critical to successful turf 
growth; with O. J. Noer, that a mis-
managed water budget causes turf 
failure; and with Dr. Beard, for he 
was looking in the right place for the 
answers to successful turf growth, If 
you can't grow roots, you won't grow 
grass. The water and air relationship 
in the root zone is probably the most 
important relationship to under-
stand in successful turf manage-
ment. I hope you have gained a 
renewed understanding of turf and 
the micro-climate and the role which 
water plays. 

Soil condition plays an important role in the air-water-soil relationship. Granular soil 
has good movement of water and air, but in compacted soil, the movement is poor. 

For more than 115 years Mitts & Merrill has been making specialized machinery for industry. 
A major part of our business is equipment to reduce scrap and waste. This experience is 
incorporated into design features on our brush chippers that result in higher efficiency and 
longer, trouble-free service for you. Only Mitts & Merrill brush chippers offer features like these: 

Staggered knife pattern for smoother cutting 
action. Mounted on an all-steel cylinder that, even 
without an external flywheel, is heaviest in the 
industry. Each cylinder revolution gives more 
cuts, produces smaller chips of uniform size. 
Self-adjusting knives are reversible; give twice 
the service between sharpening. 

Optional torque converter isolates engine and 
transmission from cutting shock to minimize 
maintenance. Makes operation virtually fully 
automatic; increases operator productive time. 
Available on all models. 

• Positive safety-lock pin for greater operator safety • Swing-away, folding feed chute 
protects cutting chamber; allows instant access and increases maneuverability • Heavy 
duty construction includes coil spring, torsion-type suspension, and box tubular steel frame. 
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