
H o w to Fert i l 

By O . J 

BARNYARD m a n u r e , now displaced by 
m o r e c o n c e n t r a t e d m a t e r i a l s , w a s 
once t he s t a n d a r d golf tur f fe r t i l i ze r . 

I ts u s e p r e s e n t e d f ew p r o b l e m s in turf 
m a i n t e n a n c e . M a n u r e st i l l h a s i t s s t a u n c h 
s u p p o r t e r s who bel ieve t h a t a r e t u r n to i t s 
g e n e r a l u s e would be t h e Moses to lead 
golf c lubs ou t of al l tu r f m a n a g e m e n t 
t roub les . 

W i t h m a n u r e t h e p r o c e d u r e was s imple 
a n d v e r y l i t t le skil l or k n o w l e d g e was re-
qui red , b e c a u s e t h e r e w a s l i t t l e d a n g e r of 
p roduc ing bad effec ts . R e s u l t s w e r e sat-
i s f ac to ry b e c a u s e g o l f e r s w e r e easi ly sat is-
fied. D u r i n g th i s e r a f a i r w a y app l ica t ions 
we re m a d e in t he l a t e fa l l a f t e r p lay 
ceased , a n d any r e m a i n i n g t r a s h was re-
moved in t h e sp r ing b e f o r e play was re-
s u m e d . On g reens compos t r i ch in m a n u r e 
was p r e p a r e d and used in top-dress ing mix-
tu re s . Many suppl ied s o m e or all the nu-
t r i en t e l e m e n t s r equ i r ed f o r g rowth , t he 
low c o n t e n t of soluble m a t e r i a l p reven ted 
d i rec t tu r f i n j u r y fo r b u r n i n g , and mini-
mized t h e dange r of f o r c i n g rapid lush 
g rowth . Tur f i m p r o v e m e n t w a s necessar i ly 
s low, p l ay on f a i r w a y s w a s imposs ib le fol-
lowing i t s appl ica t ion , and t h e r e was a lso 
the poss ib i l i ty of i n t r o d u c i n g t roub le some 
weeds , bes ides t he d a n g e r of s t imu la t ing 
c lover d u e to high p ropo r t i on of po ta sh . 

A l though low in ac tua l p l a n t food, ma-
n u r e a t t h e m o d e r a t e r a t e of 10 tons pe r 
ac re , supp l i ed 100 p o u n d s a c t u a l n i t rogen 
and po t a sh and abou t half a s much phos-
phor ic acid. Fa i lu re to a p p r e c i a t e th i s f a c t 
a c c o u n t e d fo r ear ly d i s a p p o i n t m e n t s fol-
lowing a t t e m p t s to d u p l i c a t e r e s u l t s wi th a 
f ew h u n d r e d pounds pe r a c r e of f e r t i l i ze r 
even t h o u g h it con ta ined 6 to 12 pe r cen t 
of n i t r o g e n and w h a t s e e m e d a d e q u a t e 
q u a n t i t i e s of o the r e l e m e n t s . W h e r e o t h e r 
f e r t i l i z e r s w e r e used on f a i r w a y s in 
a m o u n t s suff ic ient to s a t i s f y soil deficien-
cies, s u p e r i o r r e su l t s have been ob ta ined 
a t less expense. 

W h e r e m a n u r e of good qua l i ty is obtain-
able , i t s u s e will c o n t i n u e a s an i ng red i en t 
of t h e compos t inc luded in top-dress ing 
m i x t u r e s , bu t in s o m e m e t r o p o l i t a n dis-
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t r i c t s , m a n u r e will compel t he u s e of 
h u m u s s u b s t i t u t e s for i m p r o v e m e n t of 
phys ica l soil cond i t ion s u p p l e m e n t e d wi th 
fe r t i l i ze r to supp ly needed p lan t food. 

Lesson of the Acid Era 
T h e use of a m m o n i u m s u l p h a t e s t a r t e d 

a b o u t 15 y e a r s ago, and g a t h e r e d momen-
t u m unt i l t he d i s a s t r o u s season of 1928. 
F a i r w a y s rece ived scan t a t t e n t i o n un t i l re-
c e n t yea r s , so app l i ca t ions we re conf ined 
la rge ly to g r eens . Su lpha te p roduced s tar -
t l ing r e s u l t s and i ts v i r tues w e r e p r e a c h e d 
a t eve ry g a t h e r i n g of g r e e n k e e p e r s and 
c lub officials c h a r g e d with turf ma in te -
nance . Bes ides i ts e f fec ts in d e e p e n i n g 
g r e e n color and produc ing rapid g r o w t h , 
bo th a lmos t i m m e d i a t e l y ev ident , t h e r e 
w a s a no tab l e d e c r e a s e in c lover and 
weeds , a t t r i b u t e d en t i r e ly to the i n c r e a s e d 
soil ac idi ty induced by a m m o n i u m sul-
pha te . T h i s per iod may be t e r m e d t he 
acid e r a in turf m a i n t e n a n c e . 

T h e i m m e d i a t e e f fec t of who lesa le turf 
loss du r ing t he humid hot season of 1928 
w a s gene ra l a n d u n w a r r a n t e d c o n d e m n a -
tion of a m m o n i u m su lpha te . T h e zeal to 
i nc rea se soil ac id i ty encouraged too gen-
e r o u s use of s u l p h a t e , and turf loss re-
su l ted f r o m too rap id g rowth wi th a t t end-
a n t weak so f t l e aves caused by t h e l a rge 
quan t i t i e s of i m m e d i a t e l y ava i l ab l e ni tro-
gen . In s o m e i n s t a n c e s soils e i t h e r b e c o m e 
too acid, o r w e r e dep le ted in t he so-called 
bas i c e l emen t s , ca lc ium and m a g n e s i u m . 

W h e n r e a s o n finally prevai led, i t w a s re-
al ized t h a t a c l imax had been r e a c h e d and 
t h a t the t r oub l e was ac tua l ly a b l e s s ing 
in d i sgu ise . To ove rcome f u t u r e d i s a s t e r 
t h e use of s u l p h a t e was no t neces sa r i l y 
a b a n d o n e d , bu t m id - summer r a t e s w e r e re-
duced so a s n o t to unduly f o r c e r ap id 
g r o w t h . Soils w e r e t es ted fo r ac id i ty and 
w h e r e found too acid l ime was app l i ed to 
co r r ec t t h e condi t ion , but at m i n i m u m 
r a t e s so a s not to e n c o u r a g e clover . T h e 
acid e ra in turf m a i n t e n a n c e ended w h e n 
it w a s rea l ized t h a t the pendu lum had 
s w u n g too f a r . 

At p r e s e n t it is bel ieved t h a t first con-
s ide ra t ion m u s t b e given to p r a c t i c e s 
which will i n s u r e deve lopmen t a n d main-
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tenance of s turdy dense turf. Alhougli 
an acid soil is desirable as an aid to fur-
ther suppression of clover seed and weeds, 
it should not develop to the point where 
t he turf grasses suffer, for weeds flourish 
in thin turf a reas devoid of grass. 

Fertilization has become one of the most 
important factors in golf turf management . 
It is the surest method of improving poor 
turf , but it is folly to expect a single ap-
plication to immediately t ransform such 
grass into dense sod. While courage may 
be required to embark upon a definite pro-
gram, the reward is desirable coverage in 
reasonable time for grasses spread by 
means of underground rhyzomes or surface 
runners in the presence of moisture and 
ample plant food. Regular feeding of good 
turf is equally important to prevent de-
terioration and subsequent weed infesta-
tion. 

The success of any program depends 
upon selection of a suitable fert i l izer, uni-
form application at the proper season, 
using ra tes sufficient to sat isfy soil defi-
ciencies without unduly forcing rapid 
growth. Besides being familiar with the 
propert ies of the various classes of fertil 
izers, intelligent selection of the r ight fer-
tilizer requires a thorough knowledge of 
turf nut r ient requirements , an understand-
ing of the soil as a source of plant food. 

Of the 80 odd known chemical elements , 
grasses use 10 in appreciable quanti t ies and 
of these seven are obtained from the soil: 
iron, sulphur, magnesium, calcium, nitro-
gen, phosphorus, and potassium. Recent 
investigations indicate that minute amounts 
of certain ra rer soil elements are also es-
sential for growth. Ordinarily soil defi-
ciencies a re confined to one or more of the 
elements, nitrogen, phosphorus, and potas-
sium. 

Occasionally lack of soluble magnesium, 
calcium, and the rarer elements inhibit 
normal growth. Magnesium and calcium 
deficiencies are most apt to occur on 
strongly acid soils. Since too much acidity 
is detr imental to best growth, its correc-
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tion by the modera te use of l ime elimi-1 
nates these deficiencies, par t icu lar ly if j 
lime conta in ing some magnes ium is used. 
Deficiencies in the r a re e l emen t s a re con-
fined to unusua l soils, t he b a r r e n sands? 
of the Coastal Plains region, and soils of a 
highly ca lcareous nature , but a r e seldom 
found in the nor th . 

Since n i t rogen, phosphorus, and potas-
sium are the three impor tan t fert i l izer 
const i tuents , an unders tand ing of their 
funct ions, toge the r with the i r occur rence 
and behavior in the soil, is mos t essent ia l 
Nitrogen Is Key Element 

Nitrogen is most impor tan t , and on 
establ ished turf is the key to success . Be-
sides being responsible for d a r k green 
Color and ac t ive vegetat ive growth , it is 
the e lement which encourages g rass to 
spread and t h u s form turf f r e e f rom cup-
py lies. Con t ra ry to general belief, nitro-
gen favors a dense root s t ruc tu re , and is 
not the sole cause for shallow root sys-
tems. Over-watering, ex t remely t ight and 
compact soil, excessive soil acidi ty, and on 
fa i rways too close cut t ing a re more apt 
to be the cause . 

Need f o r n i t r ogen is eas i l y detected. 
B r o w n co lo r , s l ow g r o w t h , and f a i l u r e of 
the t u r f t o spread are sure ind ica t ions . 
Most i n f e s t a t i o n and ser ious c l ove r inva-
sion are also unm is takab le s igns of need 
f o r n i t r ogen . 

The soil supply of ni t rogen is found in 
the dark colored humus or o rgan ic mat-
ter, hence da rk colored soils have more 
nitrogen than those of l ight color. This 
insoluble n i t rogen is conver ted in to usable 
forms by the soil micro-organisms. Even 
dark colored soils of ten r e spond to appli-
cat ions of ni t rogen. In t hese cases the 
soil h u m u s exis ts in fo rms which res is t 
fu r the r decomposi t ions by the soil organ-
isms. 

Aside f rom calcium, leaching losses are 
confined a lmost entirely to n i t rogen, be-
cause n i t ra tes , the ul t imate p roduc t formed 
by soil bacter ia , move f reely in the soil 
water . Unde r cer ta in condi t ions addi-
tional losses m a y resul t f r om de-nitrifica-
tion. Grea tes t losses na tura l ly occur in 
sandy soils. To minimize loss, regular 
ni trogen feed ing in quant i t ies j u s t suffi-
cient to s a t i s fy the tu r f ' s demand is the 
sensible prac t ice . 

Phosphorus Hurries Root Growth 
The e lement phosphorus is a necessary 

const i tuent of all living plant subs tance . 
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From the s tandpoint of grass , its stimu-
lat ing effect on root development is of 
g rea tes t impor tance . Phosphorus stimu-
lates rapid initial root development , and 
enables weaker seedlings to compete wi th 
hea l th ier p lan ts so a more un i fo rm s tand 
of g rass is obtained. 

The response f rom phosphorus applica-
tions is less marked on es tabl ished tu r f , 
because the soil supply of avai lable phos-
phorus is cons tant ly augmen ted by decay 
of cl ippings. Fixat ion of applied soluble 
phosphorus near the s u r f a c e is an added 
reason. W h e r e resul ts a r e obtained ef-
fec ts a re mos t noticeable, wi th the ap-
proach of w a r m e r mid-summer, in the abil-
ity of turf to wi ths tand unfavorab le tem-
pera tures . 

Phosphorus occurs in the mineral soil 
f ract ion, and is most a b u n d a n t in the finer 
part icles. Hence loams and clay soils con-
tain more phosphorus t han sands . Soluble 
phosphates a r e precipi ta ted in the soil so 
this e l emen t does not leach out in the 
dra inage waters . Re-solution occurs to 
sa t i s fy t h e tur f ' s need for th is e lement . 

On f a i rways where soil deficiencies a re 
acute , generous initial appl icat ions which 
need not be repea ted for severa l years, 
r a t h e r t han light yearly applicat ions, may 
prove best . There is no dange r of appre-
ciable loss f rom leaching and deeper move-
ment into the soil may occur. 

The generous use of phospha tes on new 
seedings is sound pract ice, because the 
phosphorus can be worked into the deeper 
soil by mechanica l means . 

Po ta s s ium funct ions mainly a s an aid 
in the format ion and t rans loca t ion of so-
called ca rbohydra tes—sugar , s tarch, and 
cellulose. Clovers have a high potassium 
requi rement , so too generous use of potash 
should be avoided. 

Potassium Usually on Hand 
Like phosphorus , po tass ium exists in the 

mineral par t ic les and is very abundan t in 
the finer f rac t ion . The re a re 20,000 to 40,-
000 pounds actual potash in the su r f ace 
soil of heavy soils. These soils rarely re-
spond to t h e use of potash, especially if 
cl ippings a r e not removed. Of the th ree 
fer t i l izer e lements next to ni t rogen, potas-
sium is mos t abundan t in clippings. Upon 
decay this pot-ash is re leased for f u r t h e r 
use and unl ike ni t rogen, po tass ium does 
not leach readily. Any appl ied soluble 
potash is t aken up and held by the silt and 
clay par t i c les so appl icat ions sufficient for 
several yea r s can be made on fa i rways 
without dange r of loss. 

The only fa i rway soils on which need 
for potassium should be questioned a re t h e 
poorer sands, mucks, and peats. 

Lime Not Always Bad 
The belief that lime, because of its ten-

dency to increase clover and weeds, should 
never be used on tur f is no longer tenable 
and its judicious use is now recommended. 
The effects of l ime are most noticeable in 
mid-summer in the abi l i ty of tur f to wi th-
stand drought. L ime also tends to im-
prove the structure of acid clay soils by 
promoting granulation and thus improves 
water-holding capacity, and tends to over-
come localized drying of soil on greens. 

T h e amount of l ime required depends 
upon degree of soil acidity, kind of soil 
and var ie ty of g rass . Except for lime-
loving Kentucky bluegrass , need for l ime 
is probably confined to soils of m o d e r a t e 
to s t rong acidity. T h e coarser t ex tured 
sands and sandy loams require less l ime 
than the fine t ex tured loams, si l ts and 
clays of equal degree of acidity. Fe scues 
and bents to le ra te more acidity t han Ken-
tucky bluegrass, so t hey require less l ime 
and i ts use should be confined to the more 
acid soils. 

Yearly appl icat ions of l ime a re seldom 
needed. On fa i rways it is be t te r p rac t ice 
to use lime every two to four yea r s to 
minimize the danger of encouraging clo-
ver . In some d is t r ic t s the use of a mate-
r ia l containing some magnesium may be 
advisable to e l imina te any possibility of 
magnes ium deficiency. 

The re a re a la rge number of d i f ferent 
fer t i l izer mater ia l s . They may conta in 
one or more of the three impor tan t ele-
men t s , and the i r p lan t food conten ts ve ry 
widely. The ra te a t which plant foods be-
come available differs and the ind i rec t 
ef fec ts of d i f ferent fer t i l izers upon t h e 
soil a re impor tant . For tuna te ly they can 
be grouped into broad classes, which is 
an aid in the select ion of the fer t i l izer 
which will produce desired resul ts . 

As the name implies, the organics are of 
plant or an imal origin and include such 
mate r i a l s as blood, bone, tankage, cas to r 
pomace, and na tu ra l manures . The nitro-
gen in i ts or iginal f o r m cannot be t a k e n 
up by growing plants . The same processes 
which convert soil n i t rogen into avai lable 
form are responsible fo r decomposit ion of 
o rgan ic fer t i l izers . Some such as blood 
and t ankage b reak down rapidly, so ef-
fec t s a re not las t ing. Others such as bone 
re lease ni t rogen slowly and hence provide 



for longer feeding. W a t e r soluble organic 
n i t rogen is almost immedia te ly available, 
hence, so f a r as growth ef fec ts are con-
cerned, such mater ia l s should be classed 
with ammonium sulphate . 

T r u e organics are less ap t to burn than 
wa te r soluble fert i l izers , but even the or-
ganics vary in this respec t . Those which 
conta in smal l amounts of soluble mater ia l 
and break down slowly a re least ap t to 
burn . 

Organics are without apprec iable effect 
011 soil react ion, a l though bone, because of 
the l ime i t contains, has a s l ight tendency 
to reduce acidity. 

The ammonia conta ining ni t rogen fer-
t i l izers include sulphate of ammonia and 
the var ious ammonium phospha tes . They 
a re water soluble, hence quick acting, but 
effects a r e seldom long las t ing. Because 
the ammonia is t emporar i ly held by the 
silt and clay part icles they do not leach 
as rapidly as mater ia l s conta in ing n i t ra te 
ni t rogen. 

All tend to increase soil acidity. The 
effect is most pronounced with ammonium 
sulphate . If used cont inuously, they tend 
to lose the i r effect iveness, but this can be 
res tored by the modera te use of lime. 

Due to complete solubil i ty all tend to 
burn the tur f , so slight r a t e s of applica-
tion are the rule. 

The third group of n i t rogen containing 
mater ia ls - includes all those in which the 
ni t rogen occurs as n i t ra tes . Sodium ni t ra te , 
or Chile Salt-Peter , and Calcium n i t r a t e 
are the principal fer t i l izers in this group. 
Both a re wa te r soluble and hence ap t to 
burn the grass . They leach readily, tend 
to reduce soil acidity. Since they do not 
suppress weeds and favor g rowth of the 
coarser grasses , they a r e not general ly 
used on golf turf . 

Sources of Phosphorus 
Sources of phosphorus a r e l imited. The 

chief organic form is bone meal , a l though 
with the exception of blood, all other or-
ganics contain varying a m o u n t s of phos-
phoric acid. While the phosphorus of bone 
is insoluble, solution t a k e s place in the 
soil. S teamed bone is more readi ly avail-
able than raw bone and con ta ins somewhat 
more phosphorus . 

Superphospha tes are the mos t impor tant 
commercia l source of phosphorus . Mate-
r ia ls containing f rom 16 to 45 per cent 
phosphor ic acid are on the m a r k e t . They 
a re produced by t r ea t ing r a w phosphate 
rock with sulphuric acid to conver t the in-

soluble phosphoric acid into soluble com-
pounds. 

Superphospha tes seldom burn turf badly. 
They have but l i t t le effect in soil reac t ion . 
W h e n applied to the soil they a re con-
ver ted into insoluble calcium or iron phos-
phate , depending upon soil react ion, but re-
solution takes place. 

The various ammonium phosphates com-
prise a th i rd class. Materials conta ining 
20 and 45-48 per cent phosphoric acid, 
wi th 11-16 and 20 per cent ni t rogen a re 
available. They a re wate r soluble and a re 
apt to burn the turf . Their t endency is 
to increase soil acidity. These mate r i a l s 
a r e admirable sources of phosphoric acid 
where some quick act ing ni t rogen is also 
needed. 

Muriate of po tash is the ou t s tand ing 
source of potass ium. The imported mate-
rial contains 48-50 per cent potash, where-
as the American product, produced in Cali-
fornia, contains 60-62 per cent . Po tash fer-
t i l izers a re w a t e r soluble, hence ap t to 
burn . When used on acid soils the initial 
t endency is to increase soluble acidity. 
The potash is t aken up by the silt and 
clay so leaching loss is negligible. 

In any program of fert i l ization inherent 
differences between fairways and greens 
must be recognized. Besides higher state 
of maintenance, clippings are removed 
f rom greens, so this accentuates loss of 
phosphorous and potassium. There is also 
a fundamental difference between estab-
lished fa i rways and new fa i rway seedings. 

On establ ished fa i rways the same nu-
t r i en t r equ i rements govern improvement 
of th in turf as a r e required to ma in ta in 
good grass. The difference is simply one 
of amount of fer t i l izer needed and fre-
quency of appl icat ion. More generous ap-
plicat ions at more f requent intervals is im-
por t an t where g rass is thin. 

The principles underlying a fa i rway 
program are comparat ively simple. It 
should be built around nitrogen feeding, 
wi th phosphoric acid and potash playing 
minor roles. 

Nitrogen, besides encouraging turf to 
spread and form dense sod, is the ele-
m e n t responsible for clover control. Gen-
erous ni t rogen is essent ia l on poor fair-
w a y s ; on good turf r a tes can be reduced 
so a s to barely sa t i s fy the need for th is 
e lement . Actual r a t e s depend upon the 
kind of ni t rogen mater ia l selected. W i t h 
w a t e r soluble fe r t i l izers individual applica-
t ions should not exceed several hundred 
pounds per acre of pure ni trogen fer t i l izer 
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greens in bet ter condit ion. T h i s fact has 
been proved over a per iod of years. Fred 
Federsp ie l , Greenkeeper, Clark County 
C. C., Vancouver , Wash. , s a y s : 

"After using a Jacobsen Power Mower 
on our greens for six years, we find the 
turf firmer, yet more resilient than ever. 
We have some of the best greens in the 
Northwest." 

Send for Cost Chart 
W e have prepared a chart showing the 
average cos t of operat ing a Jacobsen 
P o w e r P u t t i n g Green M o w e r and the 
saving e f f ec t ed by i ts use. A copy of th is 
chart wi l l be sent on request . 

J A C O B S E N M A N U F A C T U R I N G G O . 
734 Washington Ave. Racine, Wis. 

or 500 to 600 pounds of mixed fe r t i l i ze r to 
avoid burn ing . W i t h o rgan ics much h i g h e r 
r a t e s a re pe rmis s ib l e . W h e n the two a r e 
used in c o m b i n a t i o n 100 to 200 p o u n d s 
soluble n i t rogen fe r t i l i ze r can be s a f e ly 
used wi th o rgan ic s a t 700 to 1,500 p o u n d s 
p e r ac re . 

Need for p h o s p h o r u s can be judged by 
us ing one of the soil phosphorus t e s t k i t s 
now on the m a r k e t , provided lead a r s e n a t e 
h a s no t been used . In most ca se s phos-
p h a t e app l ica t ions need not be r e p e a t e d 
s h o r t of 2 to 4 y e a r per iods . 

A m o u n t of ava i l ab le soil p h o s p h o r u s , 
t e x t u r e of soil and k ind of g r a s s d e t e r m i n e 
r a t e of p h o s p h a t e app l ica t ions . By t h e 
T r u o g m e t h o d s a n d y soils con ta in ing 50 
pounds or more a n d heavy soils conta in-
ing m o r e t h a n 75 pounds ava i lab le phos-
p h o r u s per a c r e r a r e l y need add i t i ona l 
phospha t e . Less p h o s p h a t e is needed on 
t he s a n d y soils t h a n on heavy soils to pro-
duce equal r e su l t s . B e n t s and f e s c u e re-
qu i re less p h o s p h a t e t h a n K e n t u c k y blue-
g r a s s . 

On very acid soi ls w h e r e l ime is needed , 
it is bes t to l ime seve ra l m o n t h s in ad-
vance of p h o s p h a t e app l ica t ions for t h i s 
t e n d s to i n c r e a s e p h o s p h a t e efficiency. 

P o t a s h m a y be ignored wi th t he poss ib le 
excep t ion of f a i r w a y s on sands , m u c k s a n d 
pea t s . On t h e s e soils 100 t o 200 p o u n d s 
p e r a c r e of 50 pe r cen t po tash eve ry t w o 
to four y e a r s should suffice. 

W h e r e complete fe r t i l i zers are pre fer red 
those high in n i t rogen w i t h moderate phos-
phoric acid and potash content should be 
selected. 

When to Fertilize 
S p r i n g and fal l a r e the logical s e a s o n s 

for f a i r w a y fe r t i l i za t ion , especia l ly if ra in-
fa l l is t he sole sou rce of moi s tu re . Bes ides 
be ing the s e a s o n s of g r e a t e s t ra infa l l , a i r 
t e m p e r a t u r e s a r e m o s t f a v o r a b l e f o r 
g r o w t h . Sp r ing app l i ca t ions should be 
m a d e be fo re ac t ive g r o w t h begins , and fal» 
fe r t i l i za t ion should be in ear ly S e p t e m b e r 
if r e s u l t s a r e de s i r ed be fo re win te r . If 
so lub le m a t e r i a l s a r e included, app l i ca t i ons 
should not be m a d e du r ing hot w e a t h e r . 
B u r n i n g m a y occur even though t h e g r a s s 
is d ry . 

Obviously ca re shou ld be t a k e n to in-
s u r e u n i f o r m d i s t r ibu t ion . T h i s is o b t a i n e d 
by us ing one of t he m o d e r n two-wheel hop-
p e r t ype d i s t r i bu to r s . Ope ra to r s should be 
cau t ioned to over lap , and when t h e ma-
c h i n e is s topped on f a i r w a y s t h e ou t l e t 
s p o u t s should be c losed to avoid b u r n i n g 
f r o m localized f e r t i l i ze r . 

JACOBSEN 
POWER GREEN M O W E R S 


