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In s e m e r e s p e c t s the use o f f e r t i l i z e r 
s o l u t i o n s c a n b e r e g a r d e d a s a r ecen t In -
n o v a t i o n , e s p e c i a l l y on g o l f c ou r s e s , h o w -
e v e r the p r a c t i c e of u s i n g f e r t i l i z e r s o l u -
t ions is not a n e w one. O u r a n c e s t o r s 
u sed f e r t i l i z e r s o lu t i ons y e a r s a g o in 
a p p l y i n g l iquid m a n u r e s to g r o w i n g 
c rops . In s o m e p a r t s of the w o r l d , n o t a b l y 
in s o m e A s i a t i c c o u n t r i e s , the u s e o f l i qu id 
m a n u r e s is a c o m m o n prac t i ce . 

A l t h o u g h the p r a c t i c e m a y be n e w to 
s o m e » f u s it h a a b e e n w i t b u s f o r g e n e r a -
t ions a n d It c a n b e s a f e l y a s s u m e d it is 
h e r e to s t ay . W i t h this v i e w In m i n d it 
seetna t h a t the s u b j e c t o f f e r t i l i z e r s o l u -
t ions w o u t u b e a r s o m e i m p o r t a n c e f o r a 
d i s cus s i on on s o m e o f its a d v a n t a g e s a n d 
d i s a d v a n t a g e s a n d h o w it c o m p a r e s w i t h 
o t h e r m e t h o d s of f e r t i l i z a t i on . 

T h e f a c t o r s t h a t in f luence the se lec t ion 
a n d use of d i f f e r e n t t y p e s of f e r t i l i z e r s 
a r e m a n y a n d s p a c e does not p e r m i t u s to 
o u t l i n e t h e m a l l he re . W e e a n c o n s i d e r 
a f e w of the o u t s t a n d i n g f a c t o r s ; n a m e l y , 
the e f f e c t of the f e r t i l i z e r on g r o w t h or 
the p l a n t a n d cos t o f t he f e r t i l i z e r . T h e 
e f f e c t on g r o w t h of the p l a n t is g r e a t l y 
in f l uenced b y the t y p e a n d a v a i l a b i l i t y ot 
the p l a n t n u t r i e n t s con ta ined in the f e r -
t i l i zer a n d the r a t e a t w h i c h these n u t r i -
en t s b e c o m e a v a i l a b l e to the plant'. O n 
the i t em of cost., w e can c o n s i d e r coat of 
the m a t e r i a l s a n d t h e cos t of a p p l i c a t i o n . 
M a n y o the r f a c t o r s m u s t b e cons i de r ed If 
w e w i s h to d e t e r m i n e w h e t h e r to u s e a 
d r y o r l iquid f e r t i l i z e r e x c l u s i v e l y . M u c h 
r e s e a r c h a n d e x p e r i m e n t a l w o r k is n e c e s -
s a r y a n d it is d o u b t f u l t h a t a conc lus i on 
en tha t s u b j e c t cou ld e v e r b e r e a c h e d . 
T h i s d i s cus s i on then sha l l be l im i t ed to 
the u s e of f e r t i l i z e r s o lu t i ons in c o n j u n c -
tion w i t h o u r o t h e r m e t h o d s of f e r t i l i z a -
t ion. 

Weigh Claims of T'se 
M a n y c l a i m s h a v e b e e n m a d e a s to e x -

ce l lent r e s u l t s o b t a i n e d f r o m the u s e of 
f e r t i l i z e r s o lu t i ons a n d the a d v a n t a g e s of 
s o l u t i o n s o v e r d r y a p p l i c a t i o n s . S o m e of 
these c l a i m s s h o u l d n o d o u b t be s u b j e c t e d 
to s o m e a n a l y s i s a n d i n v e s t i g a t i o n . 

M a n y g r e e n k e e p e r s h a v e used f e r t i l i z e r 
s o lu t i ons w i t h s a t i s f a c t o r y r e s u l t s e s p e -
c i a l l y d u r i n g s u m m e r m o n t h s . S o m e o f us 
f ind tha t d u r i n g a b n o r m a l w e a t h e r cond i -

t ions it b e c o m e s r a t h e r d i f f i c u l t to cont ro l 
the r a t e of g r o w t h of o u r p u t t i n g g r e e n 
tu r f w i t h w a t e r inso lub le f e r t i l i z e r s . T h e 
a v a i l a b i l i t y of p l a n t n u t r i e n t s f r o m w a t e r 
i n so lub l e f e r t i l i z e r s is m o s t l y d e p e n d e n t 
on b a c t e r i a ! ac t i on in the soil . B a c t e r i a l 
a c t i o n is in f luenced b y soi l , t e m p e r a t u r e 
a n d m o i s t u r e condi t ions . W e c a n p a r t l y 
cont ro l soil a n d m o i s t u r e cond i t ions , b u t 
w e c a n n o t v e r y w e l l con t ro l t e m p e r a t u r e s 
in o u r p u t t i n g g r e e n soi ls . U n d e r these 
cond i t i ons w e m a y f ind It m o r e c o n v e n i e n t 
to c o n t r o l g r o w t h w i t h r e a d i l y a v a i l a b l e 
w a t e r s o l ub l e n u t r i e n t m a t e r i a l s . W a t e r 
s o l u b l e p l a n t n u t r i e n t s c a n b e a p p l i e d 
e i the r In d r y f o r m o r In so lu t i on w h i c h -
e v e r m e t h o d w e f ind to b e m o r e con -
ven i en t a n d e c o n o m i c a l . 

L e t us b e a r in m i n d t h a t a n y w a t e r 
s o l ub l e nutrient, s a l t w h e n a p p l i e d d r y , 
r e a d i l y f o r m s a f e r t i l i z e r s o lu t i on w h e n 
it c o m b i n e s w i t h w a t e r e i t h e r in the sai l 
o r on the s u r f a c e . T h e n i t w o u l d s e e m 
t h a t al l o t h e r f a c t o r s b e i n g equa l , the 
s a m e p l a n t f o o d s cou ld b e a p p l i e d e i ther 
In d r y f o r m o r In so lu t i on w i t h no d i f f e r -
ence in e f f e c t on p l a n t g r o w t h . O n this 
b a s i s then, f o r m a t e r i a l s t h a t c a n b e c o n -
v e n i e n t l y a p p l i e d e i the r w a y w e h a v e to 
c o n s i d e r o n l y the f a c t o r s of c o n v e n i e n c e 
a n d c o s t o f a p p l i c a t i o n in c h o o s i n g the 
m e t h o d to a p p l y them. 

Prevent ing Fert i l izer Burning 
M o s t w a t e r s o l ub l e s a l t s h a v e a " b u r n -

i n g " e f f e c t on p l a n t f o l i a g e a n d tu r f 
g r a s s e s w h e n a p p l i e d d r y a n d a l l o w e d to 
r e m a i n on the l e a v e s o r b l a d e s a c e r t a i n 
l e n g t h of t ime e spec i a l l y if t h e r e Is s o m e 
m o i s t u r e p r e sen t on the l e a f s u r f a c e . 
E x t r e m e c a r e a n d e x p e r t w o r k m a n s h i p is 
e s sen t i a l in the a p p l i c a t i o n of t he se s a l t s 
to a v o i d I n j u r y to t u r f . T h e s e s a l t s m u s t 
b e w a s h e d off the b l a d e s of g r a s s e s v e r y 
s o o n a f t e r a p p l i c a t i o n o r b r u s h e d off b y 
m e c h a n i c a l m e a n s . T h e f a c t o r s i nvo l ved 
In the u s e of w a t e r s o l ub l e n u t r i e n t s a l t s 
a l s o a p p l y to the s o - c a l l e d c h e m i c a l f e r -
t i l i ze rs a s c h e m i c a l f e r t i l i z e r s c o n t a i n a 
h i g h p e r c e n t a g e o f w a t e r s o l u b l e s a l t s In 
m a n y c a s e s o n l y s m a l l q u a n t i t i e s of w a t e r 
s o l u b l e f e r t i l i z e r s a r e n e e d e d to p r o v i d e 
the a m o u n t of p l a n t f o o d r e q u i r e d a n d it 
b e c o m e s n e c e s s a r y to i n c r e a s e the i r b u l k 
b y m i x i n g t h e m w i t h s a n d o r c o m p o s t to 



TEXAS A & M COLLEGE COMPLETING COURSE 
Agr icu l tu ra l and Mechan ica l Co l lege of T a i a i wi l l hava its 6,800 yd . cou r t * , des igned by Ralph 
Plummer, comp le ted this fa l l . Plummar is sup*rv is ing const ruct ion of the a t t rac t ive and tast ing 
course. Par wi l l be 71. Two w ind ing creeks and about 50 t raps are used in p rov id ing in terest ing 
ha iards on t h * c o u r t * which will serve the 3.000 Teias A S M students in the dormi tor ies adjacent 
t o the cou r t * and the rest of the 7,000 student body l i v ing elsewhere on the cam put w i th in easy 
walking distance of the new layout . W o r k i n g with Plummar on the job are Dr. R. C . Potts and A. W , 
Cra in , resident m e m b * r i of f-h* Texas Turf A t tn . , and J. C . Fegsn, mgr . of the course. Potts and 
Cra in wi l l conduc t research on course tu r i . Fairways and greens are Bermuda. A f ine strain to 
app ros ima t * bant p u t t i n g condi t ions i t be ing tough t . The c o u r t * i t comple te ly watered. In add i -
t ion t o the Tesas A S M O p e n champ ion th ip for t h * school's students, p rogram fo r t he cour t * 
includes an i n t r a d u r a l c o m p e t i t i o n involv ing 800 team members. Southwest Con fe rence *v*n ts . 
Taxes annual H i g h School championship and a Heavy volume of ind iv idual play and inst ruct ion. 
The U S G A also is to be inv i ted to play its Junior Amateu r champ ion th ip on the new course and 

i t i t hoped t o hav* the Nat iona l l n t a r c o i l e g i * t * p layed on tt ie course. 

obtain better distr ibution fiver the turfed 
areas . These f ac tors aii influence the cost 
of application. 

Fert i l izer solutions can be p repared so 
that the solution wil l nol have a n y burn-
ing effect on the turf , appl ied wi th powe r 
sp ray ing equipment and not necessari ly 
wa t e r ed in immediate ly a f t e r application. 
Fert i l izer solutions can also he applied in 
combination wi th m a n y turf fungicides 
and insecticides. W i t h this method there 
is a g rea t sav ing of labor, consequently a 
l ewer cost of application. 

Fert i l izer solutions m a y be prepared by 
m a n y methods. A n y w a t e r soluble f e r -
tilizer can be appl ied tn solutkm, but fo r 
solutions to be appl ied with spray equip-
ment w e are limited to use only fert i l izers 
that are clear and f r e e a s possible of in-
soluble matter that m a y clog stra iners 
and sp r ay nozzles. 

Solutions supp ly ing nitrogen alone can 
easi ly be prepared by dissolving in wa t e r 
proper amount s o f ammonium sulphate, 
ammon ium nitrate or urea. Solut ions w i th 
the three p r imary elements w i l l Include 
proport ionate amounts of w a t e r soluble 
phosphate and potash salts. T h e sub ject 
of p r epa r ing solutions is by itself a 
lengthy one. P r o b a b l y the simplest me-
thod of p repa r ing solutions Is b y diluting 
in w a t e r a n y prepared and commercia l ly 
ava i lab le concentrated fert i l izer solution 
or by disso lv ing a prepared mix tu re of 
w a t e r soluble salts f o rmu la ted specifically 
f o r m a k i n g solutions. It is adv isab le to 
fo l l ow manu fac tu re r ' s instructions on rate 
of dilution of these mater ia ls if one is not 
thoroughly acquainted with the i r use. A p -
plication of the dilute solutions can be 
made at rates recommended by the m a n u -
f a c tu r e r * r a t rates determined by the 

(Continued on pige 63) 



C R E E P I N G B E N T S T O L O N S 
Sloe urn. tfiode Island Arlington Wtnniboro, Ariinqton 
Atwater. Ohio (01 h tOr.h.irii S-baHopol, Celitorrie (Bit) ttrcbart 
Farmlngton, Iowa Congressional Madison, Wltcofiin <0] h (prrharft i Arlington 

N o sod Of left over bent. Every stolon fresh. virile stock and less than one war old. True to strain, 
no mitturt nf other bents ot grasses. No weeds — not even ckrvcr. Quicker service. fiesher 
stolons and lower transportation charges. Every shipment carries state inspection certificate. 

odtirtu atl inqutrtt* fa 

<0 l i i W r f l f n r t i ( T u r f ^ ' u r a r r t r s 
K. It. Bond. Pr.>n 

P. O. Hoi 35D Madison 1, Wli«mnn 

THE GREENS ARE THE FOUNDATION OF A l l SUCCESSFUL GOLF COURSES 

the age requirement t o nine next year 
which wil l g i v e the youngsters an even 
ear l ier start in the game. 

If the p rog ram is a success in LaPo r t e , a 
c i t y of 17.000, it should be a success in 
la rger cities, The combinat ion of p lay on 
a municipal and pr i va te course was not 
hard to establish s ince B o y d is an Elk. The 
program has the back ing of local people 
and schools because It Is open t o all young-
sters regardless of race, color or creed. 
Above all it is se l f -support ing an Im-
portant consideration in these days of 
high prices. 

FERTILIZER SOLUTION 
(Continued from page 13) 

greenkeeper , based on amount of plant 
f ood required t o obtain g r o w t h results de-
sired. This can be calculated by simple 
ar i thmet ic . 

Fer t i l i zer in T e r m s nf We i gh t 
Being accustomed to handling dry fer-

t i l i zers by unit of w e i g h t It may become 
confus ing when w e s tar t deal ing In te rms 
ot quarts, ga l lons and barrels. Th ink ing 
in te rms of liquid measure we m a y lose 
track of our old f r i end The Uni t of 
P lant Food. One simple solution t o this 
problem is to d isregard the liquid measure 
and continue to think in t e rms of we ight . 

which is sti l l the only o f f ic ia l and prac-
tical method of spec i f y ing quantit ies o f 
f e r t i l i zers whether they are in gas, liquid 
or solid f o rm. The w a t e r In f e r t i l i z e r solu-
t ions Is only used as a carr ier of our old 
f r i end — The Uni t of P lant Food . The 
approx imate we i gh t of one ga l lon of a 20 
unit concentrated fer t i l i zer solution such 
as a 10-6-4 or 5-10-5, is 10 pounds. I f w e 
dilute one gal lon of a 10-6-4 solution in 
50 gal lons of w a t e r w e are m ix ing 10 
pounds of 10-6-4 f er t i l i zer in 400 pounds 
of wa te r . T h e mat te r then becomes sim-
plif ied to determine the ra te o f appl icat ion 
of the di luted solution. I f we wish to 
make an appl icat ion of 2 pounds of 10-6-4 
f e r t i l i ze r per 1000 sq. f t , , the 10 pounds of 
f e r t i l i ze r in the 50 gal lons of w a t e r wi l l 
be applied on 5000 sq. f t . of turf , at rate 
o f 10 ga l lons per 1000 sq. f t . Th is w i l l 
g i v e us an application of .2 tb. of nitro-
gen, ,12 lb. o f phosphoric acid and .08 lb. 
o f potash per 1000 sq. f t . A rather l i gh t 
appl icat ion but in most cases suf f ic ient 
dur ing summer months. 

W e must a lways bear in mind that the 
plant food in f e r t i l i ze r solutions is quickly 
avai lable to plants. W h e r e w e would 
normal l y apply % lb. of n i trogen per 1000 
sq. f t . and this ni trogen Is der ived f r o m a 
f e r t i l i ze r conta in ing a substantial amount 
o f w a t e r insoluble organics then it would 

You' l l improve your course ^jfP 

with SKINNER irrigation 
Individual units or complete "lee to green" 
ty i lvmi. Precision mode ol bran, bronie 
ond stainless steel ports to otture depend 
oble performance for yeort. Write today lor 
specifications. THE SKINNER IRRIGATION 
CO., 415 Conol St., TROY. OHIO 

"Pioneer a n d Leader in I rr igat ion for Near ly Half a Century" 



be advisable w h e n app ly ing fert i l izer solu-
tions to limit the n i t rogen to about one-
half that amount o r M lb. per 1000 sq. ft . 
T h e other % lb. can be appl ied later as 
needed. 

Ca lcu la t Ing Di lute Solutions 

Somet imes it becomes necessary to 
k n o w the ana lys i s of the dilute solutions 
w e use, to determine a s a f e concentration 
that can be appl ied to turf without in jury . 
This can be easi ly ca lculated a s by fo l l ow -
ing example. W e shal l dilute 1 gal lon of 
concentrated solution ana lyz ing 10-6-4 In 
50 gal lons of wa te r . Conver t ing liquid 
measure to we ight , w e have 10 lbs. of 
10-6-4 fert i l izer o r 1 lb. N . .6 lb. P .O0, and 
.4 lb. K 2 0 in 400 lbs. of water . One lb. N 
Is .25% of 400. .6 lb. p . .O s is .15% of 400 
and .4 lb. of K. ,0 Is .1% of 400. So the 
ana lys i s of the solution would be .25-. 15-1. 
K n o w i n g the s a f e strength of a solution 
that can be appl ied to turf w i thout in jury 
w e can ca lculate the amount of w a t e r 
soluble fert i l izers o r concentrated solu-
tions to add to any quantity of w a t e r by 
k n o w i n g the ana lys i s of the mater ia ls . 
F o r instance, it has been observed tha t a 
solution of su lphate of ammon ia ana lyz -
ing .25-0-0 has a burn ing effect on turf 
If applied dur ing hot weather . A solution 
of u rea of same s t rength can be appl ied 

to turf anyt ime without in jury . U r e a 
solutions of .45-0-0 have been used dur ing 
s u m m e r months In combination with mer -
curial fungic ides wi thout any turf injury, 
however it Is s a f e r to s tay be low this 
figure. 

One d i sadvantage of fert i l izer solutions 
is the relatively high cost of mater ia ls 
p repared special ly f o r solutions. One of 
the reasons fo r the h igher cost of solution 
mater ia ls is that technically clean chemi-
cals are used in their formulat ion to m a k e 
solutions f ree of insoluble impurities. In 
cases the higher cost of solutions can be 
of fset by the sav ing on cost of application, 
especial ly w h e n only light appl icat ions of 
p lant food are needed. T h e greenkeeper 
can ascertain wha t the compara t ive costs 
of fert i l izer appl icat ions are in using 
either solutions or d ry applications by 
compar ing costs of mater ia ls and expen-
ditures in l abor in app ly ing them. 

Fert i l izer solutions m a y some day have 
an important role in our turf ferti l ization 
p r o g r a m s but as it appears n o w their use 
wi l l he limited; one reason being that 
w a t e r insoluble o rgan ic ferti l izers, wel l 
recognized a s be ing essential to the pro-
duction of fine turf, cannot be applied In 
solution. 

The use of fert i l izer solutions In turf 
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maintenance Is a field that should w a r -
rant more study a n d exper imenta l w o r k 
f r o m our Expe r iment Stations, especially 
in how the more soluble phosphate com-
pounds used in solutions compare wi th the 
calcium phosphates commonly used in d ry 
ferti l izers in phosphorus avai lab i l i ty and 
phosphate fixation in soils. A l s o " more 
study could be g i ven to developing more 
efficient and economical w a y s of p r epa r ing 
solutions as it is apparent there are g rea t 
l abor sav ing possibilities in the use of 
solutions. 

NEWS f r o m the 
M A N U F A C T U R E R S 

TO ED SULLIVAN F R O M W A L T E R HAGEN 

Ed Sullivan ( l e f t ) , newspaper co lumn i i t and t t a r 
of (he ta lev i t ion show, "Toast of the Town,' ' re-
ceives a ta t o f go l f c lubs f r om Wa l ta r H a g e n 
( r i g h t ) , dur ing a recant visi t to Det ro i t , in the 
center is Benson Ford, v i ca -p ra i i dan t of Ford M o t o r 
C o m p a n y and general manager of the Lincoln-
Mercury D iv i i ion . Ttia c lubs were the g i f t o f the 
De t ro i t L inco ln-Mercury dealers and were p a -
ten ted to Mr . Sullivan at a d inner g iven in hit 

honor du r ing h i t visi t t o Det ro i t . 

W A L L S H O O T S 3 0 t h ACC 

A r t h u r Wa l l . Jr.. asst to T o m Ker r i gan 
a t S iwanoy CC, Bronxvi l le , N .Y . , holed his 
30th a c e . ' J u l y 18 on S i w a n o v ' s 187-yd. 
third. Wa l l hit the shot With a Bristol No . 
4 iron. The same round he w a s 4 Inches 
f r o m the 183 yd. 13th wi th his tee shot. 
The 28-year-old sharpshooter won the na -
tional intercollegiate dr iv ing championship 
in 1948 with b a n g s of 290, 288 and 278 
yds. He w a s capt, of D u k e university 's golf 
team in 1949. the y e a r of his graduat ion. 
He ' s won two Fenn Sta te amateur titles, 
the P a n - A m e r i c a n Open and three times 
w a s runner -up in the Southern Conference 


