BULLETIN NO,2

-_.'-4-"'"/ T ———
MITWAUKER

=

3

LﬂUUJL;\Lw\p m

—

| =7 TDRAL, TURF ~

NSRS

A SENSIELE FERTILIZER PROGRAM

Tor

GREENEZ, TEES, AND TURE NURSERIES

"D« J4 Noer
Agronomist

TURF SERVICE BUREAU
Milvaukes Sewerage. Cormission
Milwaukee Wiseonsin




= |.If'." 11 30 ¥
. rldl.f ”?-'. 1Ll

y " i -:II_. r
- [-, “‘_:I I.‘I‘ [.T‘I_

[ALE
1S

‘-b:r" |'I{\
L
1 N

TR L
-'-'I_ 1{ I, ,II. -'.I;.T_Ill r » 3




A SENSIBLE FERTILIZER PROGRAM

for

GREENS, TEES, AND TURF NURSERIES

0. J. Hoer
Agronomist
Turf Service Bureau, Sewerage Commission
Milwaukee, Tisconsin

Sooner or later clubs everywhere must find a satisfactory
substitute for the manure compost formerly used in topdressing mix-
tures. "Water soluble fertilizer, even with humus substitutes in the
topdressing, can never replace the plant food supplied by manure com-
post. With soluble nitrogen only there is a guick, rapid burst of
growth at the start, so grass prows too fast at first, but starts down-
hill immediately thereafter. Only water-insoluble organic nitrogen
can reproduce the slow-acting, long lasting effects formerly obtained
from the water-insoluble organic nitrogen of manure compost.
Milorganite is the ideal substitute because its nitrogen is all-organic
water-insoluble, yet becomes svailable as needed. Unlike other or-—
ganics, Milorganite is rich in iron and the rare elements formerly
furnished by manure. With Milorganite to furnish organic nitrogen
and these essential rare elements it is only necessary to add enough
organic matter to the soil-sand mixture to improve its mechanical con-
dition, plus the amount of potash formerly provided by manure compost.

In practice, suitable topdressing can be made by varying the
proportion of soil and sand to produce a medium sandy loam and adding
up to 30 per cent by volume (but no more) of organic matter in the
form of good quality peat humus, etc., Then use Milorganite to supply
insoluble organic nitrogen, provide the potash formerly furnished by
manure, and supplement with phosphate if needed in accordance with pro-
gram suggested below. The procedure is simnle and economical.

When peat is used to furnish organic matter, enoush nitrogen
is needed to feed both grass and increased numbers of micro-organisms.
In that event the suxcested rete for Milorganite should be increased
35 to 50 percent.

Sometimes greens need topdressing, but have ample nitrogen.
Then the soil-sand-humus mixture is preferable to the old manure com—
post dressing. It does not stimulate additional growth, and Milorgan-
ite can be used later to furnish nitrogen when needed.

Weed seeds are often introduced with topdressing. Instead
of resorting to expensive steam sterilizetion, viable weed seeds
(excepting goose grass) can be killed by adding 75 to 100 pounds
Milorganite per yard of mixture during mixing to generate heat needed
to kill viable seeds, This small amount will never force excessive



growth of grass. It is important to rework pile after 7 to 10 davs,
or when interior becones gquite warm. This stops further heating and
srevents "fire fang". Obviously, the amount of Milorrsanite applied
in the top-dressing should be deducted from the quantity normally
used on greens,

On fairwavs potash is almost never needed, and phosphate is
secondarv to nitromen. 3But on sreens the situation is different.
Both are removed in clippings and the drain is accentuated by more
zenerous nitroeen feeding and a heavier watering schedule. However,
even when required, applications of phosphate or potash need not ex-
ceed two a vear, one in early spring and the other in early fall.
These are the lozical times to use most of the organic nitrosen also.
The three can be mixed and applied tomether.

Although nitrosen in excess encourarces all twvoes of disease,
the opnosite extreme - - nitrogen deficiency or starvation - - is bad
also, because it favors "dollar svot". In late spring or early sum-
mer, attacks of dollar spot may be produced or accentuated by nitromen
deficiency. This is very apt to cccur when all the nitrogen appliesd
in early s»rinm was water-soluble. Rains and irriration leach out
any soluble nitrosen not taken un by the erass, and then the starse is
set for a severe attack. Turf erowth slackens or stops and color
fades just before dollar spot hits. /Milorsanite, when used in early
sprins, and asgain in late lav or early June, lessens the danger.
First, because leaching loss is nezligible, and second, because soil
nrocesses furnish nitrogen as needed. Thus turf is alwavs healthy so
it can resist attack. This is an established fact based upon exper-
ience at manv clubs - - and not theory only.

As a rule, difficulties on areens arise in midsumer. They
result froan over-waterine, and are agnravated bv too generous use of
nitropen fertilizer. Vhenever rrass leaves are soft and bruiss easily,
turf mav collanse during hot humid spells. The cbvious remecdy is to
revise water practices to nreoduce sturdy turf, and chanre rate, kind,
or frequency of nitrosen fertilizer, if necessarv. ‘later soluble
fertilizers are more apt to nroduce weak mrass than slow acting
Milormanite.

Turf on sreens is a highlw snecialized cron and hence de-
mands specialized care. Instead of succumbing to the miraculous
clains nade for "John Doe Special Greens Turf Mixture!, the wise
srsesnkseper devises a program to fit local conditions. If available,
he naturally selects an analvsis which supplies the plant food ele-
ments actually needed; provided the formula contains ample organic
nitrogen. Otherwise he bases the fertilizer prosram on the use of
straicrht fertilizer materials. This is sensible practice, because
then applications can be varizd to fit local nreeds for the various
essential nutrient slemnents. To .aake such mixtures for ecreens is not
a tedious or difficult task. TFor 18 rreens not more than a ton or two
at the most is nzeded each s»rinr and fall, Ilence mixines occurs only
twice a vear. It is no more difficult than mixins fun~icide for
diseansse control.



FERTILIZER PROGRAMS

Established Bent Greens

The program outlined below is designed for bent grass greens
and is applicable where available soil phosphorus and potash are
normal. Hence it covers the great majority of bent greens throughout
the United States and Canada.

LIME: Need for lime should be based upon soil reaction. In re-
gions where lime is needed, make one application each year, prefer-
ably in late fall or early spring. Use a finely ground limestone,

but apply dolomite containing not less than 15 to 20 percent magne-
sium, reported as magnesium oxide, whenever available magnesium is low
(500 pounds per acre, or less by the Hellige-Truog Method).

The following is+offered as a guide for estimating quantity
needed, based upon soil reaction as pH. Indicated rates are pounds
of finely ground limestone per 1000 square feet of green.

4,0 to 4.5 pH -~ - - B0 to 80 pounds
4,6 to 5.0 pH - - -~ 40 to 60 pounds
5.1 to 5.5 pH - -~ - 20 to 40 pounds
5.6 to 6,0 pE - - = 10 to 20 pounds

6.1 to 845 PH -~ - 0 to 10 pounds

SPRING AND FALL FERTILIZATION: Milorganite should be used in spring
and fall to provide essential long lasting organic nitrogen. Two ap-
plications are required in spring, but one in fall suffices, if it
Supplies enough nitrogen.

The need for organic nitrogen in fall is often overlooked.
Of course, beant grass should harden-off just before winter to mini-
mize snow mold and other types of winter damage. However, grass
should grow aggressively right up to that time. Otherwise poa annua,

- pearlwort, chickweed, etc., take possession because they flourish in
cool weather when bent grass on a low nitrogen ration becomes dormant,
To prevent poa annua from gaining complete possession, enough nitrogen
must be used so bent remains aggressive all fall.

When needed, one application in early spring and one in fall
provide ample phosphate or potash for the entire season's growth.
. Since these are also the best times to use Milorganite, they can be
~mixed and applied together.



The following program has been highly successful on many
courses,

In early spring, just before active growth starts, the fol-
lowing materials are used. They can be mixed and applied together.
indicated rates are pounds per 1000 square feet.

Milorganite 15 to 25 pounds
20% Grade Superphosphate 5 to 10 "
50% Grade Muriate of Potash 3bs 7T

Toward the end of May, or during the fore part of June
Kilorganite is used again, but at reduced rate of 10 to 20 pounds per
1000 square feet.

In late August or early September, after hot weather 1is
over, spring fertillzer is repeated at following rates:

Milorganite 20 to 35 pounds
20% Grade Superphosphate 8 to 15 "
50% Grade lMuriate of Potash 3t 7

Aim to approach the higher rate for Milorganite when top-
dressing mixture is devoid of manure compost or mushroom soil. Fol-
low the same rule for potash unless test shows soil to be hich in
available potash.

New root formation starts in fall. Consequently, phosphate
ghould be used more liberally than in epring. Use maximum quantity
where availabl. soil phosphorus is low, otherwise approach lower rate.

In testing for phosphorus and potash be sure to use a method
which gives trustworthy results. Many methods show need for phosphate
and potash which are not supported by field practice.

When applving euperphosphate or potash fertilizer of any
kind (ammonium sulphate and other soluble fertilizer also) be sure
groegs is dry, and water-in at once if turf is growing. Otherwise
burning may occur.

A little soluble nitrogen can be used with Milorganite to
start growth in spring., The rate for ammonium sulphate need not ex-
ceed 1 to 3 pounds.

NOTE: An 0-10-10 or other mixed fertilizer of similar analysis
can be substituted for 20% grade superphosphate and 50% grade
muriate of potash. At 30 pounds per 1000 square feet 0-10~10
is equivalent to 10 pounds 20% superphosphate and 4 pounds 50%
muriate of potash.

i



SUMLER FERTILIZATION: Since ample phosphate and potash were used in
spring, additional nitrogen is the sole necessity during summer. In
regions where hot weather prevails from June to September, use nitro-
gen sparingly during that period. Rate and frequency should be ad-
Justed to barely maintain color and growth. The rate for soluble fer-
tilizers, such as ammonium sulphate should not exceed 1 to 3 pounde
per 1000 square fect at any one time. Ordinarily from 3 to 4 weeks
ghould elapse between applications.

GRUB AND EARTHWORM OONTROL: In Fastern sections grubs of the Japan-
¢se and Asiatic beetle are apt to play havoc with turf on greens. 1In
other sections grubs of the May or June beetle sometimes cause similar
demage. Although earthworms do not damage grass, they throw caste
which interfere with play and hence are objectionable.

All these pests can be controlled with lead arsenate. &n
initial application of 5 to 10 pounds per 1000 square feet is needed,
but after that one application a year at 3 to 5 pounds per 1000 will
raintain lethal concentrations.

Lead arsenate is too fine grained to apply alone, so a
carrler must be used. lilorganite is the best carrier, because the
minute particles of arsenate cling to its sponge-like grunules.

From 3 to b pounds Milorganite are needed to carry each pound of lead
¢rasenate. It is essy to mix and epply the two materials. Any good
fertilizer epreader will do, ctherwise epply by hand. In that event,
arply one-half the mixture while walking in one direction and the
talance while walking in a direction at right angles to the first.

FERTILIZATION BEFCRE LAYING SOD: Ample phosphate is needed under-
neath sod to stimulate new root growth, and thus speed knitting of
sod to soil. Nitrogen is required on top to promote vegetative
growth,.

First apply 20% grade superphosphate at 15 to 25 pounds per
1000 square feet and work into surface of prepared soil to a depth of
1 to 2 inches. Then lay sod and apply Milorganite at 20 to 50 pounds
per 1000 square feet, Use lighter rate wherec soil fertility is rea-
gonably high, otherwise approach the maximum quantity.

Bent sod for use on greens should be cut thin, not more than
1 inch thick. The bottom surface of such sod presents the maximum
number of roots and hence knits quickly.

Vew Greens

LIME: If soil is distinetly acid, lime is needed. It should be
applied well in advance of seeding and worked into surface soil. The
quantities recommended for established greens apply to new seedings

» alBQ-



FERTILIZATION BEFORE SEEDING OR STOLONIZING: The generous use of
Phosphate is most important. It is needed to stimulate initial root
formation and thereby speed turf development. The fact that phosphate
can be mixed with soil to depth of several inches is added justifica-
tion for its generous use. Then additional phosphate in quantity is
unnecessary for several yvears at least.

Nitrogen is needed =21lso to encourage vegetative growth.
Milorganite does not injure young seedlings,even when used just before
fozding. Hence it is superior to soluble fertilizer on new secedings.
Then used, the latter must be applied at least a week to ten days be-
fore seeding to prevent vossible burning.

Best practice is to use 15 to 25 pounds of 20% grade super-
phosphate and 20 to 50 pounds Milorganite per 1000 square feet. If
available soil phosphorus is high, use lower rate for phosphate, but
2pply maximum guantity when available phosphorus is medium to low. On
szeted greens use the lcwer rate of Milorganite, unless fertility is
iow. Then the larger quantity is nsceded. On vegetative plantings of
stclons, use the heavy rate for Milorganite always.

When planting by stolon method, use not to exceed 1/4 yard
of topdressing per 1000 square feet to cover stolcns and keep areae
molot at all times by frequent sprinkling until stolons are well
rooted. It is better to use coarsely shredded, rather than cut sto-
lons. Then use Milorganite liberally to hasten growth and speed cover-
age. Shredded stolons form turf quicker than cut ones.

When sod from nursery is used on new greens, follow proced?
ure recommended above under caption "Fertilization Before Laying Sod'.

TEES

To meintain good turf on tees is & real task, becoause grass
receives shameful abuse throughout the playinz season.

The first necessity is to make tees sizeable, so markers
can be moved often, and not returned to a particular spot until after
grass recovers. 8election of gress variety is important too. Ken-
tucky blue grass and bent are usually best, but poa annua does well in
cool regions. Fescue, although the golfers' favorite, is too feeble
in its creeping habite and hence cannot cope with heavy play. A mix-
ture of Kentucky blue grass with a little Colonizl bent is customarily
used. But in regions where crab-grass is a constant threat, vegeta-
tive planting of Washington strain, or other tight, turf-forming creep-
ing bent is more satisfactory. Oreeping bent tees must be cut cloae
at all times. A putting green mower should be used.

Tees are often ‘surrounded by trees. In such locations tree
roots invade the tee and deprive grass of needed moisture. Good turf
. cannot be expected unless trees are removed, or roots severed by
trenching between tree and tee.
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FERTILIZATION - ESTABLISHED TEES: Since tees take a terrific beating,
generous fertilization is necessary to speed grass recovery.

If Boil is distinctly acid, lime should be used, particular-
1y if blue grass is desired. The rate should be 20 to 60 pounds per
1000 square feet, depending upon degree of acidity.

Where Kentucky blue grass predominates, use Milorganite at
40 to 50 pounds per 1000 square feet in early spring. Milorganite
again in May or June, but reduce rate to 30 to 30 pounds. In late
August or early Septewmber use the full rate again. For tees in shade
reduce rote 25 to 50 per cent.

On vegetative bent tees, use 30 to 40 pounds per 1000 square
feet in early spring. In May apply 15 to 20 pounds, and in early fall
repeat early spring dosaze.

The use cf phkonsphate or potash should be based on soil con-
tent of avaijliable phosphorus and potash. If required, one applicetbion
in spring will suffice. The rate for 20% grade superphosphate need
not excesd 10 to 15 pounds per 1000 square feet, and n¢t more than 4
to 6 pounds of 50% grade muriate of potash is ever required.

ZW TEES: S80il reaction should be checked to determine possible
need for lime. If required, it should be used before applying fer-
tilizer or sowing seed. Use ratee sugrested for established tees and
work into surface soil to a depth of 1 to 2 inches.

Before seeding, use 15 to 35 pounds of 20% superphosphate
and 20 to 50 pounde Milorganite per 1000 square feet. Use the lower
rate on seeded tees where soil is reasonably fertilé, ctherwise ap-
proach the higher one. On vegetative plantings with stolons, apply
Milorganite at the maximum recommended rate. _

TURF NURSERIES

A pood nursery of bent grass for greens repair and one of
Kentucky blue grass and Colonial bent for use on tees is an asset at
any elub.

On bent nurseries for greens, surface soil, at least to &
depth at which sod is cut, should be medium sandy loam. By volume
it should contain zbout 20% organic matter., Hence before starting a
nursery, native soil should be modified mechanically, if need be.
Sand or soil, and organic matter should be added. Unless this is done,
it is not safe to use sod from aress of heavy soil until a one inch
layer of sandy loam is built by topdressing.

First plow and harrow the entire area, or better yect, uze a
Roto or Ariens tiller. Then spread sand and humus over the surface
and mix with the soil by discing or with the Roto. tiller. Sharp turns
should never be made with a disc, because sand is thrown into pockets
and never becomes incorporated with the soil.

o, I8



Elaborate soil preparation is seldom necessary on sod nur-—
sery for tees, A loam soil is needed so golfers are assured of a firm
footing.

FIRTILIZATION ~ BENT NURSERY: Follow reccommendations for new grecns.
After all turf is %o be used for the same purpose.

FERTILIZATION — BLUE GRASS - TZE NURSERY: If soil is acid, apply
needed lime first, at rate suggested 2bove for tees. Then use 30%
grade superphosphate at 20 to 25 pounds and Milorganite at 40 to 50
peunds per 1000 square feet and seed.

LATER FERTILIZATION: AZter nursery is established turf not used for
so>dding should be fertilized spring and fall.

On bent grass nursery follow rccommendations for established
greens.

Fertilize Kentucky blue grass nursery in spring with Mil-
organite only at 35 to 40 pounds per 1000 squnre fzet. In fall use
Vilorganite again at same rate along with 20% grade superphosphate at
10 pounds per 1000 square feet.
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