
Topdressing greens 
By Ernest L. Kallander, Stony Brook Golf Course, Southboro, Mass. 

S i n c e my art icles on the effect of 
s a n d a n d s a n d m i x t u r e s w e r e 
publ ished in this magazine 1979 and 
1980 showing the use lessness of high 
qual i ty sand to promote permeabi l -
ity, for the average green, I have had 
other misgivings when sand is the 
sole component . 

Having refra ined from the use of 
1 0 0 % sand after our greens were 
built thirteen years ago, and having 
m a n y compliments on their quality, I 
dec ided to test the e f fec t of the 
various other mater ials combined 
with sand. At first, we simply used 
the s a m e material left over from 
which the green's top soil was con-
structed, viz: 67 percent sand, 24 per-
cent c lay loam and 9 percent peat. 
This was the mixture se lec ted after 
tests m a d e on our mater ia l s at Agri-
S y s t e m s of T e x a s by M a r v i n H. 
Ferguson, employing their newly-
designed percolat ions tests. I did not 
accept their recommendat ions com-
plete ly b e c a u s e by actual growing 
tests m a d e here (Southboro) I found 
that I would be watering and fertiliz-
ing much too often in order to keep 
the plants alive. I think we struck a 
for tunate b a l a n c e b e c a u s e while the 
initial permeabi l i ty was but 1 to 1.5 
inches per hour, it has c l imbed to 
about 4 inches per hour now. 

How? I think it is due to the 
agglomoration of the f ine particles. I 
don't know exactly what has pro-
m o t e d t h i s p h e n o m e n o n b u t I 
suspect these factors: use of mini-
mum fert i l izer (last year only 3 lbs. 
N per 1,000 sq. ft.), pract ical ly no in-
sect ic ides , sparing use of fungicides 
and the application of moderate 
amounts of gypsum (CaSOi) . I have 
appended some notes to expla in the 
e f fec t of gypsum. Also, w e have a 
modera te amount of ear thworms and 
b lackbirds aplenty. T h e i r drill holes 
don't bother anyone. W e have never 
had to a e r a t e but resort, o n c e a year, 
to dethatch which I suspect is more a 
ritual than a necessity. 

Exper imenta l 
After using up the original top soil, 

we tr ied using sand but couldn't get 
it to f e e d through our spreader with-
out drying it up with terragreen. It 
took about 20 percent to make the 
sand flow well enough. But the mix-
ing paid off in other ways. It permit-
ted us to incorporate wood ashes, 

wi th their v a l u a b l e potash and 
almost colloidal si l ica, etc., to correct 
pH with l imestone, a n d to promote 
agglomeration with gypsum. You'd 
think that we 'd ruin permeabi l i ty 
w i t h a l l t h i s j u n k ? W r o n g . 
Agglomeration took c a r e of all the 
f ine part ic les . How did I know? Not 
only did the percolat ion improve but 
when I took samples of the soil I 
could easi ly distinguish the pellets, 
about the size of B B shot. When 
dried, though quite hard, you could 
crush them b e t w e e n your fingers 
into powder. Don't they get crushed 
by foot traff ic? I f ind no evidence of 
this. Besides, they are buried by a 
res i l ient layer of turf. 

W h a t else is lacking in the use of 
straight sand? To anyone who has 
had to grow crops, the answer is 
obvious. You need c lay or some clay-
l ike m a t e r i a l to s u p p l e m e n t the 
humus that you are trying to dilute: 

1. To firm up the turf to increase 
fastness of roll ; 

2. Promote breakdown of the dead 
and dying roots and stems which, 
in the live plant, consists of about 
65 percent ce l lu lose and 35 per-
cent lignin. T h e ce l lulose will get 
chewed up by act ion of bacter ia , 
e tc . to promote hydrolysis into its 
o r i g i n a l c o m p o n e n t s , c a r b o n 
dioxide and water . The lignins 
will be left b e h i n d — also cal led 
humus; 

3. And, most importantly, mainta in 
the abil ity of the built-up layer to 
nourish the grass without in-
creased use of water and fert i l -
izer; a factor that I will show is 
sadly lacking in a straight sand 
top dressing. 

So, looking toward the future, with 
cont inued use of top dressing, what 
kind of composit ion will we have ten 
or so years from now? To answer this 
question, I set up some exper iments 
to be descr ibed. T h e y are based on 
the very good assumption that we 
wi l l end up h a v i n g a (a) l a r g e 
amount of top dressing with respect 
to humus, (3 to 1) or (b) moderate 
amount, or (c) a small amount, (1 to 
3). This gives us a nine fold spread of 
one component with respect to the 
others. Shown on table 1. 

T e s t s for p e r c o l a t i o n on t h e s e 
composit ions, shown on Plate 1 and 
T a b l e 3, reveal the expected result : 
the more the minera l (sand plus 
modif ier , if any), the lower the per-
colation, but that even at 50 percent 
concentrat ion, the lowest formulas 
(4, 5, 6) a re plenty high. 

As for res is tance to compaction, 
e a c h ser ies is c lose to the others. If 
grea ter precis ion is required, as in 
the case of Vermicul i te , you can use 
more top dressing to obtain m o r e 
res is tance . S e e Plate 2. 

A s f o r t h e i r a b i l i t y to h o l d 
Continues on page 12 

TABLE 1. Compositions and C.E.C. Values (x100) 
Soil no. 1 2 3 4 5 6 7 8 9 10 11 12 
H.Q. Sand Vol. 33 50 67 

grams 195 390 585 
CEC 0 0 0 

BM Sand Vol. 25 38 50 25 38 50 25 38 50 
grams 145 290 435 145 290 435 145 290 435 
CEC 0 0 0 0 0 0 0 0 0 

Peat Moss Vol. 67 50 33 67 50 33 67 50 33 67 50 33 
grams 36 24 12 36 24 12 36 24 12 36 24 12 
CEC 40 26 13 40 26 13 40 26 13 40 26 13 

Clay Vol 8 12 17 
grams 50 100 150 
CEC 30 60 90 

Vermiculite Vol 8 12 17 
grams 4 8 12 
CEC 6 12 18 

Terragreen Vol 8 12 17 
grams 16 33 50 
CEC 9.6 19.8 30 

Gr. 
Limestone grams 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
Gypsum grams 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Total CEC values. 40.0 26.0 13.0 70.0 86.0 103 46.0 38.0 31.0 49.6 45.8 43.0 
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nutrients, they were evaluated from 
two standpoints. 

1. Their immediate potential , as 
indicated in Table 1, which shows 
that the use of clay to replace 25 per-
cent of the sand is best, followed by 
calcined clay (Terragreen) and then 
V e r m i c u l i t e . E v e n t h e l a t t e r 
possesses nearly twice the capacity 
of straight sand. 

2. Their capacity for retention of 
nutrients as shown by Table 2. Note 
that the use of 25 percent clay has 
doubled the retentive power for 
NHi. NO3 was not improved nor 
could it be expected to, as pointed 
out to me by Mr. Niclows, Suburban 
Experiment Station, Waltham. All 
o t h e r n u t r i e n t s , h o w e v e r , a r e 
correspondingly better. 

What is new about these ideas? 
Nothing. Every greenkeeper around 
here has been top dressing with 
loam. I'd rather that most would 
have selected a loam high in sand, 
intuitively. The only change I'd pro-
pose is to eliminate the loam because 
it contains humus that you don't 
need; it is that which you are trying 
to r e d u c e . F u r t h e r m o r e , t h e 
literature is full of data on the vir-
tues of clay and this is an attempt to 
utilize it precisely, without its draw-
backs. It is only recently that the 
agglomerated clay, in the form of 
V e r m i c u l i t e and c a l c i n e d , has 
become available. For what reason? 
Because of the necessity of providing 
its absorbent power in a form easy to 
use and without the need for careful 
adjustment inherent in raw clay. 
Description of materials 

1. HQ (high quality) Sand (recom-
mended by U.S.G.A.), having a 
particle size largely in the range 
of 0.1 mill imeter to 1.0 milli-
meter . Supplied from Slaters-
ville, R.I., 9/79, called No. 50 at 
$13.75 delivered. Has precolation 
rate of about 50. 

2. B.M. (brick mortar) sand, having 
a particle size of .075 millimeter to 
1.0 millimeter, and about 7 per-
cent smaller than .075 supplied 
locally for about $4.00, 9/79, with a 
percolation of about 50. 

3. Clay, mined locally, almost white, 
and has been used to make com-
mon brick. Has a percolation 
value of 0.6 and 44 percent is 
through 200 mesh. 

4. Vermiculite No. 4 supplied by W. 
R. Grace (their smallest size 
available). 

Continues on page 22 

PLATE 1.— Percolation 1 2 3 H Q Sand 
4 5 6 B M Sand & Clay 
7 8 9 " " & Vermiculite 

10 1112 " " & Terragreen 

o 30— 

2 0 — 

1 0 — \ X k 

0% Sand 
100% Peat 

50% Sand 
50% Peat 

100% Sand 
0% Peat 

Table 3. Percolation Results 
Compositions described in Table 1 

Sample 
No. 

Inches per hour 
1st 2nd Avg 

1 18.0 15.4 16.7 
2 18.2 14.7 16.5 
3 23.7 24.0 23.8 
4 16.6 11.5 14.0 
5 8.3 10.2 9.2 
6 3.6 2.7 3.2 
7 18.0 10.8 14.4 
8 27.5 24.0 25.7 
9 19.6 18.2 18.9 

10 22.2 19.9 21.0 
11 19.7 11.4 15.5 
12 10.6 5.9 8.2 
GS* 3.4 3.2 3.3 
GS 3.0 

Sampled from New Green Reconstructed in lab. 

PLATE 2.— Indentation 
1 2 3 HQ Sand 
4 5 6 B M Sand & Clay 

7 8 9 
10 11 12 

— Vermiculite 
& Terragreen 

0.3 

0% Sand 50% Sand 100% Sand 
100% Peat 50% Peat 0% Peat 

Composition 
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Table 2. Nutrient Analysis of Leached Soils 

No. NH4 NO, P K Ca Mg Zn AI pH 

2 6 10 0.77 25.7 144 15.4 2.1 2.1 5.5 
5 12 10 2.04 36.4 158 17.3 5.1 6.1 5.6 
8 18 10 1.81 38.3 199 31.6 11.8 3.8 5.7 

1 1 24 10 2.75 58.8 342 32.7 4.4 3.4 5.5 
NG 10 6 2.90 25.6 136 16.1 4.4 15.9 6.3 
Jiffy 48 10 9.70 69.6 523 272 3.7 1.85 6.5 
Rec. 
Levels 
High 24 75 25 200 1600 150 70 200 6.5 
Low 6 10 2 50 300 20 3 40 6.5 

NHJ added initially to the extent of about 60 p.p.m. in a balanced 
fertilizer. 
The above figures furnished by Soil Analysis Lab, Suburban Field 
Station, Waltham, MA. 

5. Terragreen, calcined montmoril-
linite clay supplied by Oil-Dri 
Corp. A similar material is made 
by I.M.C. called Turface (to be in-
vestigated). 

6. Ground Limestone having 34 per-
cent CaO, 1.5 percent MgO. 

7. Gypsum, hydrated CaSO* by U.S. 
Gypsum, finely ground. 

8. Peat Moss, labeled Mr. Peat and 
supplied by Agway, dried and 
sifted through V* inch screen and 
then ground to about 1/8 inch. 

Nutrient analysis of leached soil 
The samples p r epa red in our pro-

cedure and leached as in Set 2 with 
23.6 inches of water , were analyzed 

by our Cooperative Extension Ser-
vice in Waltham, Mass. 

E x a m i n a t i o n of the i r r e s u l t s , 
shown in Table 2, reveal an increas-
ing amount of NH4 in going f rom 
sample 2 (no addition to the sand), to 
No. 5, in which 25 percent of the sand 
has been r e p l a c e d by clay, and 
fur ther to No. 8, using Vermiculite, 
a n d f i n a l l y to N o . 11, u s i n g 
Terragreen (calcined clay). A similar 
effect is shown for K (potassium), 
f o r Ca ( c a l c i u m ) a n d M g 
(magnesium). 

It appears clear, therefore, that 
these addi t ions possess v a l u a b l e 
p o w e r s for r e t a i n i n g n u t r i e n t s ; 
powers that are utterly lacking in 
sand. 

It will be remarked that in all 
specimens the NOa content is low, 
which is to be expected since there is 
little, if any, cation content which is 
necessary in order to absorb anions 
such as NOs. There is an abundance 
of anion content to absorb cations 
such as NH4, K, Ca, Mg., etc. 

Continues on page 24 

How can you cut more grass per gallon? Get yourself . a Brouwer. 

Run a 7 gang unit, cut up to 7 acres 
per hour with a 30 HP tractor. 
Brouwer's unique Positive P.T.O. 
Drive requires less horsepower than 
conventional wheel drives, increases 
fuel economy, and successfully 
operates in varying grass conditions. 
The lightweight, high-stress steel 
frame combined with the simple, "no-
wheel and gear" mowers minimize 
flattening and avoid wheel tracks. 
Brouwer 3, 5, and 7 gang mowers 
are simple, easily transportable, re-
markably maneuverable and excep-
tionally economical and versatile. BROUWER 

The Turf Equipment People 

THE NEW BROUWER HYDRAULIC 
LIFT MOWERS ADD ANOTHER 
TIME SAVING INNOVATION AT A 
VERY LOW COST. 

For complete details on the Brouwer 
line of mowers, write for our free 
brochure. 

Brouwer Turf Equipment Limited, Woodbine Ave., Keswick, Ontario, Canada L4P 3E9 Tel: (416)476-4311 
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^ u v e r a b N ^ m a n e ^ v u n d 

a n d c u t 
p e r f o ^ c o s t s 
O p e r a t i n g 

An EXCEL HUSTLER is designed 
for year 'round use, making it the in-
vestment that pays off in lower oper-
ating costs, superior performance 
and time savings. 

The HUSTLER'S exclusive, dual-
hydrostatic system powers both drive 
wheels independently. Twin levers, 
one actuating each drive wheel, con-
trol forward, reverse, ground speed, 
turning and braking action to give the 
operator one-hand control to move 
the unit at any speed, in any direction. 

This infinite maneuverability in the 
palm of your hand lets you cut trim-
ming t ime around buildings, trees, 
bushes or any other obstacle. And 
with the coulter-type edger attach-
ment, you can even edge sidewalks 
while mowing. Add the 54" snow 
thrower, 60" V-blade, dozer blade, 
utility scoop, rotary broom, grass 
catcher, ROPS/Cab or other available 
attachments, and the HUSTLER can 
work year 'round for increased pro-
ductivity and lower equipment costs. 

Cal l to l l free 1-800-835-3265, or 
write for free literature and the name 
of your EXCEL distributor. He'll be 
glad to set up an EXCEL HUSTLER 
field demonstration. 

Infinite maneuverability within its 
own radius with total control in the 

palm of one hand! 
The choice of the Pros. 

EXCEL INDUSTRIES mc 
GMA-1-281 

Write 105 on reader service card 
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Effect of gypsum and alum 
T h e effect of gypsum and alum to 

cause coagulation, or agglomeration 
of clay particles can b e demon-
strated visually, and quickly, as fol-
lows. I took three port ions of clay, 
d ispersed each in a glass of water. To 
glass No. 2, I added a pinch of gyp-
sum (CaSCU) and to No. 3, a pinch of 
a lum (A12(SC>4)3). Af ter about one 
minute , No. 1, untreated, was still 
very cloudy w h e r e a s No. 2 and No. 3 
w e r e fairly c lear and a not iceable 
p r e c i p i t a t e h a d f o r m e d . T h e 
prec ipi tates were weighed and No. 2 
and No. 3 w e r e twice the weight of 
No. 1. 

E a c h sample was conta ined in the 
s a m e cyl inder used for percolat ion 
test, viz: A depth of 5 in. t imes an 
area of 5 in. gives a total volume of 25 
cu. in. They w e r e saturated with 
water and al lowed to drain for 3 
days. All tests w e r e per formed at 
room temperature . 

E a c h was placed on a solid support 
and sub jec ted to init ial compaction 
by allowing a 4-lb. weight to drop 6 
in. three times over the ent ire area (5 
sq. in.), resulting in an expenditure 
of energy 3 times 6 /12 t imes 4 equals 
6 ft. lbs. 

T h e y were then sub jec ted to the 
compress ion test by measuring the 
depth of penetrat ion of a cyl inder 
( r o u n d e d at the e d g e s ) 3 / 4 in . 
d i a m e t e r , a r e a 0.44 sq . in. and 
weighted 6 lbs. T h e result ing pres-
sure was then 6/44 e q u a l s 13.5 lbs. 
per sq. in. (a man 's b e d pressure 
would b e about 10 lbs. per sq. in.) 
T h e duration of pressure was 30 
seconds . Results a re shown on Plate 
2. 

Inspection of P late 2 shows that, as 
expec ted , res is tance to compaction is 
increased by minera l content. It in-
dicates , further, that a composition 
of sand containing s o m e clay in-
c r e a s e s resistance m o r e rapidly, i.e., 
less is required to a c h i e v e the same 
res is tance , result ing in a large saving 
in cost of top dressing and with bet-
ter qual i t ies o therwise , as discussed 
e l s e w h e r e in this report . The use of 
T e r r a g r e e n does not a p p e a r to affect 
compact ion more than straight sand, 
w h e r e a s Vermicul i te has less affect . 
However , as shown on Plate 2, all 
may be equated with each other 
depending on how much top dressing 
you decide to use. 

T h e skilled g r e e n s k e e p e r will ad-
just his top dressing to adjust for the 
level of softness h e wants. He will 
not use too much, e lse his greens will 
not " h o l d " when at a normal water 

Continues on page 34 

From Bucket 
Loader to 

Versatile Fork Lift 
in less Than 
5 Minutes! 

C.C. Bucket Forks can change a bucket-
loader into a multi-purpose lifting 
vehicle. No drilling, welding or bolting. 

Easy-on, easy-off installation 
-in less than 5 minutes. 

Made in the U.S.A. 
U.S. Patent No. 4,242,035 Canadian Patent Pending 

A NEW CONCEPT IN MATERIAL 
HANDLING! 

CHECK THESE SPECIAL FEATURES! 
• Easy storage—tines are separate and 

flat 
• Transports easi ly—no awkward angles 
• Easy to handle—each fork weighs 

only 50 pounds 
• Universal—fits most popular brands 

of loader buckets 
• Easy-on, easy-off instal lation—in less 

than 5 minutes! 
• Ideal for farm use or at construct ion 

sites 
• Handles most materials—load 

capacity is 3,000 pounds 
• Full money back guarantee! 

$349.00 
(delivered anywhere in U.S.) 

S e n d y o u r c h e c k 
o r m o n e y o r d e r t o : 

CC Bucket Forks, Inc*. 
P.O. Box 3796, Orange, CA 92665 
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content. Nor will he use too little else 
his " fas tness" of ball roll will be too 
slow. 
Growth tests on 
leached compositions 
Procedure 

Samples of soils, Nos. 2, 5 ,8 , and 11 
described in Table 1, in which the 
r a t i o of pea t moss to g r a n u l a r 
material was 1 to 1 (by volume) were 

After more than 3 years In use, the Standard Pro-Line 
Duo-Rake is proving to be the toughest most versatile 
sand bunker rake ever produced. Rake heads are of a 
high impact plastic that's flexible in either hot or cold 
temperatures. Many superintendents are finding that 
when they use the Standard Duo-Rake, members use 
them more often. That means smoother traps for all! The 

treated as follows: 
Set 1 

Placed in pots 3 x 3 x 2 , saturated 
with water and allowed to drain one 
day, then treated with a solution of 
fe r t i l i zer analysing 23-19-17. T h e 
amount was calculated to be the 
equivalent of 6 lbs. N per 1,000 sq. ft. 
It figured to be 0.4 gms. of fertilizer 
per pot containing 18 cu. in. of soil. 

Duo-Rake is designed with both teeth for raking the 
sand, and a blade for smoothing the teeth marks. And 
yes, the Duo-Rake floats! Talk to your Standard Pro-Line 
distributor . . . or contact us. 

Well show you how Standard Duo-Rakes withstand 
the sands of time! 

This was dissolved in about 1/4 cup. 
Successive portions of 1/4 cups of 
water was added to leach out the fer-
tilizer to the extent that 4.8 inches of 
water had been applied. Each pot 
was then seeded with Seaside Bent 
grass 1/14/81 and examined 1/20/81, 
6 days later to find all seeds had 
germinated. The growth observed is 
as follows: 

2 5 8 11 N.G.* J.** 
2 / 1 5 r e l a t i v e 

a m o u n t s of 
c l i p p i n g s 6 6 5 6 7 8 

2 / 2 3 c o n d i t i o n 5 6 7 8 8 9 
2 / 2 6 " 5 6 7 8 7 9 

* n e w g r e e n s soil 
* * J i f f y Pot t ing Soil 
r a t e d 1 = low, 9 = high 

Set 2 

Another set of pots was made up, 
similarly fertilized and subjected to 
leaching to the extent of 23.6 inches. 
By 1/23/81, all had germinated and 
by 1/26/81 were growing well except 
N.G., which appeared weaker and 
finally succumbed. I suspect the 
fungicide Dexon was insufficiently 
buffered by the low peat content. 

Calculation of fertilizer content 
per Clark W. Nicklow, Suburban Ex-
periment Station, Waltham 

" T h e appl ica t ion of 1,000 lbs. 
NH4NO3 per acre is equivalent to 
112 p.p.m. (parts per million) of 
soi l " . 

I deduce from this that 1 acre, 44,-
000 sq. ft., 6-in. deep contains about 
20,000 cu. ft., which, at 100 lbs. per 
cu. ft. would contain about 2,000,000 
lbs. 

Since NH4NO3 is 22.5 percent NH-i, 
the amount of NH4 in 2,000,000 lbs. 
would be 225/2,000,000 or about 112 
p.p.m. lbs. per million of soil. 

The ration of p.p.p. to lbs./acre is 
1:2. Therefore , if we have an analy-
sis of 24 p.p.m., equivalent to 48 
lbs./acre. 
Commentary: 

I am puzzlied that no one has 
published any procedure similar to 
mine and I regret this s i tuation 
because when I talk about percola-
tion tests, I feel like I am talking in a 
vacuum. I adapted it to determine 
permeabil i ty directly on turf and this 
procedure can also be carried out 
with very ordinary materials. The 
rather messy calculations could be 
simplified by means of charts. GB 

STANDARD GOLF 
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Standard's Duo-Rake reduces rake 
replacement cost.. . and it floats! 




