
G r a u A n s w e r s 
T u r f g r a s s Q u e s t i o n s 
From many courses Dr. Fred V. G r a u gets a n d answers the problems hand led 
in this monthly deportment of G O L F D O M , Superintendents a n d club officials 
can avai l themselves of this service without cha rge or obl igation. Addres s 
your question to G r a u Queries, G O L F D O M , 407 S. Deorborn, C h i c a g o 5, III. 

H <1 \NY books which you have read start 
1 * ** out thus: Principles of Chemistry. 
Principles of Biology, Principles of Soil 
Physics and so on. Even before you open 
the book you know you will be reading 
basic laws of a subject, enabling you to 
build a firm foundation with which to 
understand more detailed information 
which will come later. 

Many supts., architects and builders are 
deeply concerned with the principles of 
putting green construction. A suitable 
foundation is needed for successful future 
maintenance. What arc the basic laws upon 
which architect and builder can draw so 
that, when they turn the finished green 
over to the supt., it will be the best that 
can be produced, the easiest to maintain 
and in harmony with nature? W e need 
to consider principles underlying several 
natural or mechanical functions among 
which are: 

1. Principles of Drainage, wherein we 
are concerned with three essential phases: 

a. Subsurface drainage, with a stone 
base, porous subsoil or tile in various 
patterns; 

b. Internal drainage, accomplished by 
providing porous, well-aerated soil allow-
ing excess water to move rapidly through 
it, but enabling the soil to retain sufficient 
moisture to grow grass lor maximum pe-
riods between irrigations: 

C, Surface drainage, without pockets, to 
quickly remove excess water f rom the play-
ing surface, allowing a high degree of con-
trol over the quantity of water which en-
ten the soil. 

More than anything else, the architect 
ant! builder need to know: 

2. Principles of Plant Growth. A funda-
mental principle is that grass roots absorb 
oxygen. Without adequate supplies of oxy-
gen in the soil, roots cannot absorb nu-
trients, neither ran they use the available 

water. Failing to observe this basic law in 
construction will result in a green that is 
less than satisfactory. 

T h e above facts are associated with: 
3. Principles ot Soil Physics, For some 

unexplainable reason this phase of con-
struction has received scant attention. 
"Rule of thumb" and "guesswork" de-
scribe most attempts at providing the most 
desirable mixture of available materials 
lor creatine the best green. Soils labs have 
scientists and equipment lor evaluating 
porosity of mixtures of materials. More 
complete utilization of fans known about 
soil physics should ease the lot of those re-
sponsible for green maintenance and who 
will have to live with the problems that 
arise before maintenance begins. 

Q — W hat's the best way lo drain a green 
at the bottom. Some say tile, some, stone. 
Others say alt of this is "bunk." (Tcnn. ) 

A — The best way to accomplish sub 
drainage is to provide a system that will 
remove excess water quickly. If the subsoil 
is gravel or sand that is well-drained you 
need spend no money for a drainage system 
— nature has provided it for you. If sub-
soil is heavy with a high percentage of 
day, a drainage system is essential. "Ihe 
herringbone pattern with tile is expensive 
but highly effective. With ample local sup-
plies of cheap crushed stone, a stone blan-
ket would be cheaper and reasonably ef-
fective. In extreme cases a dry well {or sev-
eral) f i l led with stone or gravel may be 
needed. Water can be pumped out when 
it is full. " T h e best way is the way that 
gets rid of water the quickest." 

Q — What is likely to happen when you 
ntix about 20 per cent of sand witlt a heavy 
clay soil to try to " l ighten" il? (Tex . ) 

A - You probably will get a fair grade 
of concrete. Heavy clay soil requires "enor-



nious quantities" of sand to materially af 
feci lis porosity. The r e must be enough 
sand so that sand particles are continuous 
and completely surround the day particles. 
Vet. it may take only 8 to 10 per cent of a 
heavy clay soil to completely change the 
characteristics of a sand. 

Q — When svc speak of "sand" what do 
we mean? Isn't there a big dif ference in 
sands? (Ohio ) 

\ - The r e is a very great difference 
among "sands." T o understand sand con 
suit a book on soils where off icial sizes of 
sand particles are designated. Musser's 
Turf Management discusses this subject 
thoroughly. A very fine sane! (i.e. "blow 
sand") can be more difficult to handle 
than a day soil. "Coarse sand" usually is 
specified in mixtures for putting green 
construction. 

Percentages of sand to produce a "sandy 
loam" are well outlined and illustrated in 
textbooks on soils. Wr i t e to your Agricul-
tural Experiment Station Soils dept. and 
ask for publications that apply to your 
problem of creating a desirable porous 
loamy mixture for putting green construc-
tion. using available local materials. 

Q — W e have three "saucer" greens 
which will not drain. Can you suggest any 
Way to improve the situation? ( lnd. ) 

\ — You might try drill ing holes (i to 
H-lt. deep with a post-hole augur and back-
fill with fine gravel to provide drainage 
wells. This has worked very well in a mini 
l>ei of cases. Freement aerifying and top-
dressing with sandy material will aid drain-
age. By all means, reduce watering to a 
minimum, consistent with good grass 
growth. Hand watering is recommended 
"only as needed." 

Q — Over seeding common bennuda with 
ryegrass on our athleiic fields is not alto-

Club Manufacturers Report 
3 , 9 4 1 , 2 0 6 Sold Las ! Y e a r 

Henry I'. Co wen, pres.. T h e National 
tssociation of Golf Club Manufacturers, 

advises that the organization's members 
reported 3,941,206 clubs sold from Nov, 
I, 1954 to Oct . SI , 1*155. Of the total, 
2,746,591 were irons and 1,194,615 were 
V̂ f ) | % 

T h e 1954-55 total surpassed l»5S-54 
figures by three ]>er cent. Totals for 
the laiier 12 month |>eriod were 3,-
826,580 dubs sold. These included 2,-
658,262 irons and 1.168.31ft woods. 

gcthct satisfactory in keeping green color. 
Would we do better to dye the bcrmuda 
green? (Ala. ) 

\ — Common seeded bcrmuda is not , 
grass I would recommend because of its 
loose open structure and rapid loss of color, 
1 would hesitate to advise use of dye on ii 
until we have better dyes that last longer 
and do not turn a sickly yellow in the iiot 
sun. Improved strains of bennuda which 
produce denser, finer turf and keep color 
longer might be the answer. Also, you 
might try overfeeding with Kentucky 31. 
It's deeper-rooted and less slippcrv than 
ryegrass. 

( j — Goosegrass in our Seaside bent 
greens is a recurring problem. Can you 
.suggest any way to eliminate it? (Ell.) 

\ - Start sterilizing topdrcssing material 
at once, t horoughly mix 13 lbs. of granu 
lar calcium cyanamide with each cu. yd. 
of mixed topdrcssing. { There are 21 bu. 
in eadi cu. yd.). Have topdrcssing moist 
but not we-t. Pile it in bin and let stand for 
2 to 3 month*. Weed seeds will be killed. 
Unstetili/ed topdrcssing often is a cause 
of weed infestation. 

Seaside IwnL is about the poorest creep 
ing bent. I would recommend changing to 
a better glass. Arlington and Congressional 
mixed arc good. Pennlu is rated even bet-
ter, Goosegrass has diff iculty getting a fool-
hold in vigorous, aggressive grass. 

Aer i fy only during the active growing 
season when grass is growing vigorously, .so 
it tan heal holes quickly. Vertical mowing 
every Monday morning, to ni]> olf goose-
grass leaves and stems and the runners of 
the bent, will help. 

When you see goosegrass starting (prob-
ably late June or early July) try di-sodium 
methyl arsonate, according to manufactur-
er's instructions. Voting plants will be eas-
ier to control than mature ones. Fertilize 
generously during spring and early sum-
mer. Dense, v igorous turf is good insurance 
against weeds. Keep insects and disease 
completely under control. 

If goosegrass does return, don't waste 
time and ruin the putting surface by dig 
ging Willi knives. Chemicals and vertical 
mowing will maintain a smooth outline 
surface. * 

( ) - W e plan to fertilize and seed lair-
»ays this spring. H o w much fertilizer 
should we tise and what type of seed do 
sou recommend? (Mo . ) 

A - "I he best grass for fairways in your 
poor, gravelly soils is a good strain of bet i 
mudagrass which should be planted in 




