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Soil compaction, aeration and drainage 
are the more important problems which 
greenkeepers in many areas Of the country 
have today. In the construction of most 
putting greens, for example, the architect 
usually provides adequate surface drain-
age to remove the water which would 
otherwise collect on the surface of the 
soil. He also uses the best knowledge that 
he has to take care of the internal drain-
age. In many cases the information has 
not been adequate to take care of all the 
situations that are involved. 

It is now recognized that a continuous 
supply of oxygen has to be provided fo r 
most grass roots in turf areas If we are to 
maintain a healthy grass. 

I f soils are continually water- logged in 
the root zone, due to poor construction of 
the turf area, non-functioning tile, or a 
water table which is too close to the sur-
face of the soil, an unhealthy turf will re-
sult, which Is subject to disease and many 
other diff iculties. 

Let us examine some of the troubles 
which arise as a result of poor aeration 
or too much water. No doubt many of you 
have had trouble with the growth of algae, 
especially on putting greens. The growth 
of a lgae on soil nearly a lways indicates 
an excessive amount of moisture. This 
small green plant forming a scum on the 
surface of the soil cannot exist except 
under such conditions. A lgae does not 
g row on a soil which drains welt and ab-
sorbs water readily. 

Another thing that commonly occurs Is 
the d i f f icul ty that we have with the micro-
organisms In the soil, I am not sure hut 
what this isn't one of the most serious di f -
f iculties with respect to poor aeration and 
poor drainage. TTie thing that happens to 
organisms—and the fungi la that they do 
not function to the advantage of the grass 
If the soil Is poorly aerated and lacks 
oxygen. 

The grass plant is dependent upon a con-
tinual supply of plant nutrients, some of 
which are released in the soil complex by 
these microorganisms. Where th^re is a 
deficiency of oxygen we may entirely 
change the microflora in the soil. 

Instead of having, for example, micro-
organisms that convert ammonia and com-

plex nitrogen compounds to nitrates 
which are available to the grass, we may 
get a reversal of the process, where the 
nitrates which are present In a well aerated 
soil are converted back to nitrites, and 
even further down the scale of reduction, 
on down to ammonia and other products. 
A very small amount of nitrite in some of 
our soil may prove to be very toxic. W e 
have observed this on a number of occa-
sions. W e have worked out techniques for 
determining or testing the nitrite content 
of grasses in soils, and we find that wher-
ever we have a very small amount of nitrite 
present we may get what we call sun-scald, 
and we may have other dif f iculties occur-
ring, and in many cases the killing of the 
grass. 

A t the Univ. of Cali fornia, Berkeley, in 
Dr. Hogan's laboratory, he was able to 
show that planta lacking adequate oxygen 
supply were not able to absorb potash. This 
is another one of the elements in which we 
are very much interested in our ferti l izer. 
They have shown In Dr. Hogan's labora-
tory, and It has been proven in other labo-
ratories as well, that when soils are 
water logged, If they lack oxygen, then the 
plant does not have the ability to absorb 
potash. 

Potash Solves One Problem 
W e have had golf courses in the Mid-

west where we have been able to apply 
potash In solution on areas which are badly 
water logged, and where the grass was 
showing what we chose to call sun-scald. 
W e were able to spray a very weak solution 
of muriate of potash on some of those 
greens, and within just a matter of a few-
days they recovered. In other words, they 
turned dark green and the plants again 
became fa ir ly healthy. 

This, of course, is just a temporary w a y 
out of taking care of the situation. I f you 
supply an excess of potash the plants are 
able to get enough of It to make their 
growth In spite of a low oxygen supply. I t 
is true, I am sure, that many of our grasses 
have a greater tolerance f o r this type of 
condition than others, but our bents, which 
have naturally a rather shallow root sys-
tem, where we are clipping them so close, 
are dependent upon the nutrient supply in 
the surface soil. By supplying in this case 



a small amount of potash in solution, they 
recovered. 

It is a very serious situation on some of 
our golf courses where water logged soils 
exist. 

I t is. therefore, quite clear that there 
are many diff iculties associated with poor 
aeration, which makes it di f f icult for the 
greenkeeper to maintain high quality turf. 
The poor aeration may he due to the use 
of heavy clay soils on the surface, which 
are easily compacted or leveled, making 
them impervious to water. 

Such a condition has been found to pre-
vail on some courses on the West Coast, 
even under high rainfall conditions. Such 
a compacted zone on the surface may pre-
vent the absorption of water below the 
surface inch or two of soil: this means that 
you have a saturated surface layer of soil 
quickly drying out a f ter water ing or a 
rain, with a reserve of water at greater 
depths. 

This is a condition that frequently pre-
vails on greens where you have those so-
called dry spots. They are dry in spite of 
the heavy water ing or rainfall. 

Another condition resulting In poor aera-
tion is a layer of very porous material 
close to the surface of the soil. This is one 
of the things that all of the sol) scientists 
do not agree on. but I think it is one which 

is very serious on many of our courses, is 
very serious on some athletic fields, and 
exists under other turf conditions. 

W e had the idea a f e w years ago that the 
way to maintain a good putting surface or 
a good turf area was to put a layer of 
sand, gravel, or some other materia) under 
our top soil. In many cases that top soil 
was put on only a f e w Inches thick above 
the sand or gravel layer. 

The thing that actually happens under 
those conditions, and is particularly serious 
on putting greens, where you are water ing 
every day or every f e w days, or where you 
are dealing with a high rainfal l region, is 
that the only water which will drain out of 
that surface soil layer is the f ree water . 
W e have to get beyond the water holding 
capacity of that surface soil before the 
water will drain out of It. That simply 
means that the lower layer ot that surface 
soli area is almost continuously saturated 
with water, particularly under putting 
green conditions. 

In some cases where you have a layer 
only two or three Inches deep, it means 
that you are going to have to water more 
frequently and you are going to have to 
keep that water supply just in that sur-
face two Inches. Grass will probably not 
be able to uraw appreciably on the water 
which is in the lower soil depths, because 

NEW EXPERIMENTAL PUTTING GREEN AT UNIV. OF MASS, 
On May 23, an experimental practice putting green with nine hotel wet opened for piay by Homer 
C. Darling of Juniper Hill Golf Courte. President of the Mass. Section of the New England Turf 
Astocia+ionT and Dr. Dale Sieling, Head of the Department of Agronomy. A l part of a compre-
hensive turf research project now being conducted at the University ol Masiachuieift , the putting 
green ii de i igned for experiments with bent graues under playing conditioni. Over 1000 rounds 
were played on the green by faculty and itudents on the week-end following opening. [L to R) 
L. S. Dickinson, director of the project; L. R. Parkinson, pres., Amherst G C ; Homer C, Darling, 
prei., M e n . lection. New England Turf A im. ; and Geo f f r e y Cornith, an ' t to Prof. Dickinson. 



you have bruluw Lhe wa te r column in that 
soil by putt ing in a layer of sand or a 
l aye r o f g rave l , close to the surface. 

A l aye r of sand or g rave l put at su f f i -
cient depth, of course, m a y be ve ry valu-
able t o keep soils drained. The inner f a c e 
between the sur face layer and the g r a v e l 
underneath wi l l be continually saturated in 
your putt ing green conditions. 

I f tha t layer is only f ive or six inches 
deep on the surface, then the w a t e r holding 
capac i ty of that soil, or the amount of 
wa te r which is in the soil in that sur face 
layer, is a l w a y s above the max imum por-
osity l imit of that part icular soil. Y ou 
have to keep that sur face layer w e t in 
order to keep the grasses f r om d ry ing out, 
but v e r y seldom do you reach a point 
where you have enough oxygen in the soil 
to keep the grasses healthy. Th is is a 
situation, I think, that ve ry f requent ly pre-
vai ls on some of our putting greens 

Tile Drainage Function 
T i l e dra inage is considered essential un-

der most conditions In turf areas. Tha t is 
part icular ly true on putt ing greens. I t 
serves to r emove the f ree w a t e r f r om the 
soil, that which is in excess of the w a t e r 
holding capac i t y of the soil. 

I don't think we ever need t o ge t the 
idea that our dra inage t i les a re doing any 
more than juat draining the f r ee water , the 
wa te r which is beyond the capac i ty o f that 
soil to hold. W e have had the Idea in a good 
many cases that our tiles tended to suck 
the w a t e r out of the soil. I think that Is a 
misconception. The only wa te r which wil l 
enter the t i le is the wa te r which Is beyond 
the w a t e r holding capac i ty of the soil. 
That is a v e r y important fac t to keep in 
mind. 

T i l e proper ly spaced and installed can 
be ve ry e f f e c t i v e in providing f o r proper 
aerat ion o f the sur face soil. I f , on the other 
hand, an imperv ious layer has been a l lowed 
to deve lop in a turf soil, then w a t e r m a y 
never reach the tile. 

I t doesn't make much d i f ference juat how 
good that sur face soil may be. I f you have 
a condit ion where that w a t e r column is 
broken, and do not g i v e the f r e e wa te r in 
that sur face soil an opportuni ty to g o 
down to the d ra inage tile, then your t i le 
m a y be a lmost useless. In one case I w a s 
on k course in Indiana where w e had had 
a lmost continuous rain f o r a period of a 
week, and the greenkeeper said, " I just 
can't understand w h y my greens are so 
we t , " T h e y were just as wa t e r l o gged as 
anyth ing possibly could be. I said. " W h e r e 
are your tile ou t l e t s ? " W e wen t over and 
examined about a half dozen of those out-
lets on his green, and there was not a drop 
of w a t e r coming out of a s ingle one of 
them. Tha t was a f te r about a week of 
ve ry ra iny weather . Unless we have a soil 
condit ion which wi l l permit w a t e r to g o 

down to the tile, then ti les are almost 
useless. 

H o w to obtain aerat ion of some of these 
areas is somet imes a ve ry d i f f i cu l t prob-
lem. The use of the spiker, and other 
s imi lar tools have been used in the past, 
w i th va ry ing degrees of success. A more 
recent piece of equipment is the aerif ler, 
which wil l remove plugs of soil f r om a 
depth o f five or six Inches, and at a ve ry 
rapid rate. Tha t is one o f the main advan-
tages, I think, of this new tool, that you 
can ge t over a large area In a very short 
t ime. The remova l of these plugs permits 
air to enter the soil, and f requent ly per-
mits more rapid absorption of water . On 
put t ing greens a top dressing w i th a high 
sand content should be used so as to per-
mi t continued access o f air into the soil. 

Ano the r thing done b y the aeri f ier or 
any method that w e m a y use. such as the 
hol low tine f o rk , is that if you have some 
of these layers that have developed In your 
g reens over a period of years the aer i f ler 
o r a simitar tool wi l l tend to break through 
those layers and prevent this wa te r f r om 
accumulat ing in a saturated layer about 
five or six inches below the surface, or 
whereve r those layers occur. —Address be-
fore 1949 NGSA Convention, Los Angeles. 

Greenkeeper Should Have His 
"Day" Says Manager Burke. 

Pat Burke, mgr. , Smethpor t I Pa . ) CC, 
wr i t es G O L F D O M : 

" T h e G O L F D O M ar t ic le In M a y on " M o d -
ern Greenkeep ing Sets S tage f o r Gol f ' s 
F u t u r e " g a v e me a real bang. I hope that 
In some w a y the art ic le is responsible f o r a 
better deal f o r the men w h o g i v e us today 's 
marve lous greens and wel l t r immed 
courses. 

"Go l f ' s ' f o rgo t ten man ' Is truly the aver -
a g e greenkeeper . He is shoved in the 
background and seldom receives the credit 
due him. 

" A t most clubs w e have Pro ' s Day, Cad-
dy Day , and other 'days ' and I wonder 
w h y clubs of fine and apprec iat ive sports-
men don't have days for greenkeepers . " 

Putting Green for Caddies 
A n al l-star putt ing clinic f ea tur ing 

Johnny Pa lmer , Hor ton Smith, J immy 
Thomson, and local professional Err l e Bai l 
was the h igh l ight o f recent ceremonies 
surrounding the dedication o f a special 
putt ing green f o r caddies only at the Oak 
Pa rk (111.) CC. 

The new putt ing c lock for the caddies 
Is an added fea ture o f the complete caddy 
program at Oak P a r k being carried out 
in conjunction w i th the Western Golf 
Assn. and its national p rog ram f o r the 
be t te rment of caddy fac i l i t ies at all mem-
ber clubs, 


