
arc probab ly the m o s t popular hentgrasses at 
this t ime . Their m a n a g e m e n t cos t s h a v e not 
b e e n greater than that nf their predecessors . 
T h e prev ious ly m e n t i o n e d put t ing green Ber-
m u d a s shou ld not increase m a n a g e m e n t costs , 
e i ther. 

U r e a f o r m Fe r t i l i z a t ion 
on Put t ing G r e e n Tur f 

By i. A. DEFRANCE 
Agronomist, Rhode Island Agricultural 

Experiment Station 

T h e a d v e n t of ureaform has o p e n e d the door 
to a w h o l e n e w era in turfgrass fert i l izat ion. 
B e c a u s e of t h e crit ical importance of n i trogen 
in t h e d e v e l o p m e n t a n d m a i n t e n a n c e of turf 
areas, research work has b e e n in i t ia ted w i t h 
respec t to the relat ively n e w m e t h y l e n e urea 
c o m p o u n d s c o m m o n l y referred to as ureaforms. 
Ful ler and Clark, Yee and L o v e , and M c C o o l 
d id m u c h of the p i o n e e r i n g work on the break-
d o w n and avai labi l i ty of t h e ureaform materials . 
I n genera l , their ear ly s tudies s h o w e d that urea-
form materials , if properly f o r m u l a t e d , w e r e e f -
f e c t i v e s low-re l eas ing n i t rogen sources . 

It r e m a i n e d to b e d e t e r m i n e d just h o w e f f e c -
t ive u r e a f o r m ferti l izers w o u l d b e as a source of 
n i trogen for put t ing-green turf w h e r e grass c l ip-
p ings are r e m o v e d . A n e x p e r i m e n t w a s started 
in 1 9 5 6 to eva luate the e f f e c t i v e n e s s of urea-
f o r m fert i l izers as n i trogen sources on put t ing 

green turf. T h i s paper s u m m a r i z e s the results 
of this s tudy as observed throughout the 1 9 5 7 
g r o w i n g season . 

Methods and Mater ia l s 

T h e invest igat ion w a s c o n d u c t e d at the turf 
plots of t h e R. I. Agricultural exper iment stat ion 
on a soil e iass i fed as B r i d g e h a m p t o n silt l o a m 
of p H 6 . 2 . Exper imenta l p lots w e r e e a c h 5 0 sq. 
ft . in area and w e r e replicated three t imes . 
Plots w e r e loca ted on three separate areas, 
e a c h a d i f f erent s p e c i e s of green turf, n a m e l y 
Piper v e l v e t bent , F 1. Colonia l and Seas ide . 
All w e r e m o w e d at one-quarter in. and main-
ta ined to s imulate put t ing green cond i t ions as 
nearly as poss ible . 

T h r e e c o m m e r c i a l l y avai lable ureaform fer-
tilizers, Borden's "38" , Nitroform, and Uramite , 
e a c h conta in ing 3 8 per cent ni trogen, w e r e ap-
p l i ed at the rates of 2 , 4 , 6 , a n d 8 lbs . of nitro-
g e n per 1 , 0 0 0 sq, ft . in a s ing le appl icat ion . In 
addi t ion , tbese s a m e ferti l izers w e r e appl ied at 
the rates of 4 , 8 and 1 2 lbs . as spl i t appl ica-
t ions. S ince no apprec iab le variation in response 
w a s observed f r o m tbe three ureaform mater ia ls 
used at the s a m e rate, the turf scores of all three 
mater ia ls w e r e a v e r a g e d anil are reported as 
ureaform here . 

F o r compar i son the ferti l izer used for gener-
al turfgrass p u r p o s e s and d e s i g n a t e d as stand-
ard R. I. 8 - 6 - 2 turf ferti l izer w a s used in this 
exper iment . This ferti l izer, w h i c h was b a s e d on 
prev ious exper imentat ion , der ives 3 0 per cent 
of its total n i trogen f r o m natural organic 
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sources; the remaining TO per cent is from 
quickly available nitrogen sources. In addition, 
an activated sludge, Milorganite, with analysis 
of 5 .5-4 .0-0 was applied in split applications 
at the rates of 4 and 8 Ihs of nitrogen per 1 0 0 0 
sq. ft. Phosphorus and potash for all the fertili-
zer plots were adjusted to 3 and 1 lbs, respec-
tively, per 1 0 0 0 sq. ft. including the cheek plots 
which received no nitrogen. All materials were 
applied uniformly with a mechanical spreader. 

Scoring Explained 
Supplemental irrigation water was applied 

when needed, or about every 4 to 5 days. Turf 
quality ratings based upon density, color, uni-
formity, vigor, and general appearance were tak-
en every two weeks throughout the growing sea-
son and are designated as turf score. 

The R. I. turf scoring system is scaled from 
0 to 100, A breakdown of this system is as 
follows: 0 to 4 9 is poor quality, 5 0 - 5 9 fair, 60-
6 9 fairly good, 70-79 good, and 8 0 or above 
excellent. 

The first fertilizer treatment was applied May 
3 , following the recording of the first turf scores 
for the 1 9 5 7 season. The second application 
was on Aug. 2 . During 1956 , single and split 
applications were applied to the same plots, 
Apr. 27 and June 20 . 

Results and Discussion 
When applied at the rate of 12 lbs. of nitro-

gen per 1 ,000 sq. ft. as a split application there 
was no apparent difference between the three 
ureaform materials as measured by the result-
ing turf quality. There was a large difference 
be tween the treated plots and the check during 
the first week. This was especially true when 
ureaform was used at higher rates. This differ-
ence in turf quality, recorded the day before 
the fertilizer treatments were applied, is due ap-
parently to a considerable holdover in residual 
nitrogen from ureaform applied tbe previous 
year. An average of all turf quality ratings 
shows all three ureaform fertilizers produced 
excellent quality turf throughout the entire grow-
ing season at the 12-lb. split application rate. 

As for results of using a split application of 
8 lbs. of nitrogen per 1 , 0 0 0 sq. ft . from urea-
form materials, R. I. 8-6-2 turfgrass fertiliser, 
and activated sludge (Milorganite) , the stand-
ard 8-6-2 turf fertilizer, containing largely water-
soluble nitrogen, gave a quick growth response 
and produced a fairly good turf in a short period 
of time. However, turf quality steadily declined 
until the second application in early Aug. Fol-
lowing the second application the same general 
response was noted as was ohserved after the 
first application. Milorganite required a month's 
time to produce a fairly good turf which then 
declined until second application. After the sec-
ond treatment, Milorganite produced an excel-
lent quality turf during the months of Aug. and 
Sept. and declined in Oct. to fairly good turf, 

Ureaform as a split application of 8 lbs of 
nitrogen per 1 ,000 sq. ft. produced fairly good 
turf during May, June and July. Fol lowing the 
second application on Aug. 2, the turf quality 
improved to excellent during the months of 
Aug. and Sept, 
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A n average of all turf scores throughout the 
g r o w i n g season at t h e 8 lb. split appl icat ion 
l eve l of ni trogen s h o w s that ureaform p r o d u c e d 

' g o o d q u a b t y turf rated at 7 2 per cent w h e r e a s 
the s tandard 8 - 6 - 2 rated 6 7 per t ent a n d t h e 

' ac t iva ted s l u d g e rated 6 8 . 8 per cent . A s tudy 
of data ind icates that tbe turf qual i ty resul t ing 

- f r o m a spl i t appl ica t ion of 8 lbs. of ureaform 
ni trogen a l t h o u g h s h o w i n g s o m e var iat ion , does 

. not h a v e the w i d e fluctuation as does the H , I. 
8 - 6 - 2 ferti l izer and Milorganite . T h e ureaform 
ferti l izers appeared to u n d e r g o a more gradual 
ni trogen re lease thereby prov id ing a l onger 
f e e d i n g period throughout the growing season. 
In addit ion, the spl i t appl icat ion of 8 lbs. of ni-
trogen per 1 , 0 0 0 sq, ft, f r o m either ac t ivated 
s ludge or w a t e r so luble fert i l i sers is not advis-
ab le s ince h i g h n i trogen l eve l s necess i ta te ex-
tremely large quant i t i e s of fert i l izer , a n d the 
appl icat ion of such large quant i t i e s is l ike ly to 
cause turf injury. U r e a f o r m ferti l izers, a l though 
conta in ing 3 8 per cent n i trogen , m a y b e app l i ed 
at h igh nitrogen rates wi thout danger of turf 
injury, because of control led n i trogen avai labi l -
i ty. 

S i n g l e vs . Sp l i t A p p l i c a t i o n 

C o m p a r a t i v e va lue of s ing le versus split ap . 
p l i cat ion of ureaform at tbe 8 - p o u n d ni trogen 
rate s h o w s that the d i f f e r e n c e s are small . T h o s e 
plots r e c e i v i n g the split appl icat ion h a d an 
average turf score of 7 2 per c e n t as c o m p a r e d 
to 7 5 per c e n t for those p lo t s rece iv ing a s inglo 
treatment . N o apprec iab le b e n e f i t w a s o b t a i n e d 
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by spl i t t ing t h e treatment into t w o appl icat ions 
w h e n using the 8- lb . l eve l of n i trogen. 

Quality Fluctuation 
In a c o m p a r i s o n of ureaform, the s tandard 

R. 1. 8-6-2 turf ferti l izer, and Mi lorgani te us ing 
a spl i t app l i ca t ion of 4 p o u n d s of n i t rogen per 
1000 square f e e t , the R. I, 8-2 o n c e agajr 
p r o d u c e d turf w h i c h f luc tua ted in qual"*., 
throughout the g r o w i n g season . Milorganite 
w a s s l o w to produce a growth resTwnse until the 
a d v e n t of w a r m weather . U r e a f o r m p r o d u c e d 
a turf w h i c h i m p r o v e d s t ead i ly as the g r o w i n g 
season progressed . A n average turf score for 

Something's Wrong Here 
In the report of the GCSA conven-

tion that appeared in March GOLF-
DOM it was stated that dallisgrass 
was controlled at a Houston club 
with an application of 10 lbs. of 
DSMA per 200 gals, of water and 
cost of eradication was $40 per hole, 
K. D. Flanders, supt, of Brae Burn 
CC, has corrected our scorecard on 
this. The cost was $40 per acre and 
21 lbs of DSMA per 200 gals, of wa-
ter were used. 

ureaform w a s fiO per c e n t , for the 8 -6 -2 , 5 9 per 
c e n t and for Mi lorgani te , 6 2 per cent . This 
s h o w s that all three of these ferti l izer m a t e r i a l , 
produced only fairly g o o d turf , ind icat ing thai 
1 lbs of n i trogen i s i n a d e q u a t e . 

A v e r a g e Turf Sco re 
In compar i son of turf qual i ty f o l l o w i n g the 

s ing le appl i ca t ions of 2 , 4 , 6 , and 8 lbs. of nitro-
g e n per 1 0 0 0 sq. ft . f r o m ureaform sources , the 
average turf score for the 2- lb , rate w a s 5 4 . 2 
per cent ; 4 lb. rate 6 4 . 9 per c e n t ; 6 - l b rate 
6 8 , 2 per c e n t ; and 8 - p o u n d rate 7 5 . 1 per cent . 
T h e s ing le app l i ca t ion of 8 lbs. p r o d u c e d a qood 
qual i ty turf t h r o u g h o u t the g r o w i n g season , and 
the 4 and 6 - lb , rates gave a s teady response . 
T h e 2-lb. rate w a s unsat is factory s ince it produc-
e d only fair qual i ty turf throughout the six 
m o n t h s of observat ion . 

T h e c h e c k plots i m p r o v e d s l ight ly in turf 
qual i ty as the season progressed but the qual i ty 
of these p lo ts w a s far b e l o w that of the treated 
plots . 

C o n c l u s i o n 
T h e resu l t s of this s tudy ind ica te that urea-

form fert i l izers are w e l l a d a p t e d for fert i l iz ing 
g r e e n turf. A l t h o u g h ureaform fert i l izers g a v e 
s lower re sponse than fert i l izers w h i e h are large-
ly w a t e r so luble , t h e y g a v e a qu icker response 
than the a c t i v a t e d s ludge . In addit ion, ureaform 
mater ia ls h a v e b e e n demonstrated to provide 1 

l o n g seasonal f e e d i n g and h a v e s h o w n a resi-
dual ho l dover of n i trogen to the f o l l o w i n g year. 
Such fert i l izer as the R, I . 8 - 6 - 2 and Mi lorgani te 
d id not p o s s e s s t h e s e qual i t ies and m u s t b e ap-
p l i ed at l o w e r rates of n i trogen m o r e o f t e n 
throughout the g r o w i n g season . 



^ Western's Greens are MILORGANIZED 
for DENSITY... 

*'If the grass looks greener on the other side of the 
fence, it is likely a Priestkorn is growing it" —- or 
so some say in the Motor City district. Four Priest-
korn brothers are directly associated with three of 
the major courses in the Detroit area. 
"Brother Bob" inspects one of the fine greens at 
Western Golf and Country Club, Tees and fair-
ways as well have shown marked improvement since 
he assumed charge. 
Robert Priestkorn encourages turf density through 
the generous use of Milorganite. In fact, all four 
Priestkorn's are "Milorganiters" — using in excess 
of a carload per year on their respective courses. 
If you h o v e o turf p r o b l e m , consul t : Turf Service Bureau 

THE SEWERAGE COMMISSION, Milwaukee 1, Wis. 

I t appears that the m o s t des irable rate of 
ureaform n i t rogen appl ica t ion for put t ing-green 
turf i s b e t w e e n 8 and 1 2 lbs. per 1 , 0 0 0 sq. f t . 
It is d o u b t f u l if the f i v e per cent increase in 
turf score of t h e 1 2 o v e r the 8- lb . rate just i f ies 
use of the h igher rate. H o w e v e r , it appears that 
for bes t results u r e a f o r m fert i l izers shou ld b e ap-
pl ied at not l e s s than 8 lbs. of n i t rogen per 
1 , 0 0 0 square f e e t on g r e e n turf. T h e r e w a s no 
a d v a n t a g e i n a p p l y i n g ureaform ferti l izers in 
split appl icat ions . 

Improving Your Fairway 
Irrigation System 
By ROY W. NELSON 

Supt., Ravisloe CC, Homewood, III. 

W h e n I w a s at G o l d e n V a l l e y C C in M i n n e a p o -
lis, I wasn't v e r y h a p p y wi th the fa irway irriga-
tion s y s t e m b e c a u s e I thought it was inadequate . 
So , after s o m e nego t ia t i on wi th my green c o m -
mit tee , I got the g o - a h e a d to i m p r o v e it. 

I didn't rush into t h e th ing . I c h e c k e d wi th 
other supts. to f i n d out h o w their sy s t ems w e r e 

;t up and I ta lked to a* m a n y loca l irrigation 
m e n as I could to de termine w h a t w o u l d b e 
the bes t approach t o i m p r o v i n g our se tup . 

K e e p Budge t in M i n d 
W h a t I f o u n d out , c a m e d o w n to this: T h e 

first thing to d o w a s to de termine t h e capabi l i -
t ies and l imitat ions of our ex i s t ing fac i l i t ies . 
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