
FERTILIZATION GUIDE 
FOR WARM-SEASON 
GOLF COURSE TURF 

Timing is the key to providing golfers with the best playing surface during 
the year-round warm golfing season. 

by Joseph M. DiPaola, Ph.D., North Carolina State University 

LANDSCAPE MANAGEMENT 

Superintendents should implement a solid fertilization program in order to maintain good green color on the course. 

As summer draws to a close and 
the cooler weather of fall ap-
proaches, golf course superin-

tendents look forward to some annual 
ac t iv i t ies l ike aer i f ica t ion , w in t e r 
overseeding, lime applications, reno-
vation and fertilization. 

While fulfilling these management 
p rocedures , s u p e r i n t e n d e n t s mus t 
also contend with the usual increase 
in the play of the course, including 
tournament events. Keys to playable 
turf are: 

• balancing a fertility program to 
ensure adequate growth to withstand 
the wear of increased play; 

• minimizing the very real risk of 

winter in jury from excess fertiliza-
tion of warm-season turf; and 

• encouraging the germination and 
deve lopment of win te r overseeded 
grasses with fertilization, which can 
also increase Bermudagrass growth 
and thus its competition with cool-
season overseedings. 

The d i f fe rence be tween success 
and failure often depends on a super-
intendent ' s t iming of agronomic prac-
t i ces , p a r t i c u l a r l y in r e l a t i o n to 
environmental conditions. 

A good beginning point for plan-
ning a la te-summer and fall fertility 
program is to review nutr ient and soil 
pH status record. It is also advisable to 

double-check the area of the greens, 
tees and fairways. Inaccurate judge of 
their size, which has a tendency to 
change over time, can result in signifi-
cant over- or under-applicat ions of 
nutr ients . Soil sample collection at 
this time also avoids delays in receiv-
ing laboratory results typically expe-
rienced in the spring. 

Af ter adequa te soil phosphorus , 
potassium and pH levels have been 
at tained, greens should be sampled 
annually, tees every one to two years 
and fairways every two to three years. 

Minimizing winter injury 
Centipedegrass , bahiagrass and St. 



FALL NITROGEN GUIDE FOR WARM-SEASON GOLF TURF 

August September October November December 

• lbs nitrogen/1000 sq. ft. 

Greens 
Hybrid Bermudagrass 
Overseeded Bermuda 

Tees 
Hybrid Bermudagrass 
Common Bermudagrass 
Vamont Bermudagrass 
Overseeded Bermuda 

Fairways 
Hybrid Bermudagrass 
Common Bermudagrass 
Vamont Bermudagrass 
Overseeded Bermuda 

Roughs 
Common Bermudagrass 
Bahiagrass 
Centipedegrass 

0.75-1.5 
0.75-1.25 

0.75-1.25 
0.5-1.0 
0.5-1.0 
0.75-1.0 

0.3-0.5 
0.25-0.3 
0.25-0.3 
0.3-0.5 

0-0.3 
0-0.25 
0-0.1 

0.25-0.5 
0.25-0.5 

0.25-0.5 
0-0.5 
0-0.5 
0.25-0.5 

0-0.3 
0-0.25 
0-0.25 
0.25-0.3 

0.25-0.5 

0.25-0.5 

0.25-0.3 

0.25-0.5 

0.25-0.5 

0.25-0.3 

0.25-0.5 

0.25-0.5 

0.25-0.3 

The higher application rates are suggested for irrigated areas that have clippings 
removed, particularly for turf on sandy soils. These suggestions are only offered as a 
guide. Courses located where the first normal frost occurs before or after the first week 
in October should shift the calendar to the left or right, respectively. 

A u g u s t i n e g r a s s h a v e o n l y p o o r to 
mode ra t e res i s tance to cold damage; 
Bermudagrass has i n t e r m e d i a t e cold 
to lerance; zoysiagrass is t he most low-
t e m p e r a t u r e h a r d y of the wa rm-sea -
son turfgrasses . Advan tageous ly , Ber-
mudagras s and zoysiagrass h a v e d e e p 
rh i zomes w h i c h typical ly avoid expo-
su re to low t e m p e r a t u r e b e c a u s e of 
the i r be low-ground locat ion. W a r m -
season tur fgrasses w i t h o u t these un -
de rg round la teral s t ems canno t fu l ly 
benef i t f r om pro tec t ive insu la t ion of-
fe red by the soil. 

A hea l thy turf to lera tes m o r e types 
of s t r e s ses . Fe r t i l i z i ng u n d e r - n o u r -
ished turf be fo re s t ress e x p o s u r e wil l 
typical ly e n h a n c e pe r fo rmance . How-
ever , once an a d e q u a t e n i t rogen level 
has been es tab l i shed , u n d e s i r a b l e turf 
r e sponses to a d d i t i o n a l f e r t i l i za t ion 
are l ikely. Ni t rogen, p h o s p h o r u s and 
po tas s ium fert i l i ty rat ios of 3-1-2 or 
4-1-2 s h o u l d be sought ; h o w e v e r , a 
specific appl ica t ion may need to vary, 
to c o m p e n s a t e for ac tua l soil n u t r i e n t 
levels. 

U n l i k e c o o l - s e a s o n g r a s s e s , i n -
creas ing n i t rogen fer t i l iza t ion d u r i n g 
the fall increases t he risk of w i n t e r 
i n ju ry to wa rm-sea son turf . Ni t rogen 
a p p l i c a t i o n s t o w a r m - s e a s o n 
tur fgrasses at or above 1 lb. N / 1 0 0 0 sq. 
ft. a f te r Oc tober p r o m o t e leaf deve lop-
m e n t f r om the c r o w n w h e n t he me-
tabol ism of th is s t r u c t u r e shou ld be 
ha rden ing . 

Th i s n e w f lush of g rowth has re-
su l t ed in turf w i n t e r i n j u r y by in-
creas ing the t e m p e r a t u r e at w h i c h the 
tu r f is i n j u r e d d u r i n g t h e w i n t e r . 
H o w e v e r , l ike coo l - s ea son grasses , 
fall n i t rogen appl ica t ions will p ro long 
the fall color r e t en t ion and speed the 
tu r f ' s spr ing g reenup . 

Many fer t i l izer sources i nc lud ing 
s u l f u r - c o a t e d u r e a s , u r e a f o r -
m a l d e h y d e reac t ion p roduc ts , IBDU, 
etc., h ave yet to be eva lua t ed for the i r 
impact on w i n t e r i n ju ry of w a r m - s e a -
son turf fo l lowing fall appl ica t ions . 

Po tass ium def ic iency can resul t in 
a weak s tand of turf b e c a u s e th is n u -
t r ien t is cr i t ical for m a x i m i z a t i o n of 
cold hard iness , d isease res i s tance and 
d r o u g h t t o l e r a n c e of t h e tu r f . Ade -
qua t e levels of po ta s s ium encourage 
the d e v e l o p m e n t of a d e e p and ex t en -
sive root sys tem. 

Win te r i n ju ry is a p rob l em for all 
w a r m - s e a s o n t u r f g r a s s e s , b u t is of 
p a r t i c u l a r c o n c e r n for n o r t h e r n re-
gions of t he t rans i t ion zone of turf ad-
aptat ion. Max imiz ing w i n t e r su rv iva l 
will m i n i m i z e w e e d in fes ta t ion a n d 
r educe the tu r f ' s spr ing r enova t ion re-
q u i r e m e n t s . P o t a s s i u m app l i ca t i ons 
at 1-2 lbs./lOOO sq. ft. h a v e e n h a n c e d 
cold hard iness , bu t do not a l ter fall 
color re ten t ion . Late s u m m e r potas-

s i u m app l i ca t i ons wi l l i nc r ea se t h e 
avai labi l i ty of th is n u t r i e n t at t he be-
g inn ing of the h a r d e n i n g process. 

W h i l e p h o s p h o r u s a p p l i c a t i o n s 
h a v e not b e e n f o u n d to in f luence the 
c o l d h a r d i n e s s of w a r m - s e a s o n 
tu r fg rasses , a h igh P-to-K ra t io ha s 
b e e n obse rved to inc rease the win -
t e r k i l l of c e n t i p e d e g r a s s . T h i s re-
sponse d e m o n s t r a t e s tha t the ba lance 
b e t w e e n n i t r o g e n , p h o s p h o r u s a n d 
po tas s ium is impor t an t for turf qua l i ty 
a n d w i n t e r surv iva l . 

Cold h a r d i n e s s fo l lowing fall ni t ro-
gen fer t i l iza t ion can be e n h a n c e d by 
i nc lud ing p h o s p h o r u s and po tass ium. 

Foliar appl ica t ion of i ron has b e e n 
used to i m p r o v e turf color w i t h o u t the 
shoot g rowth s t imula t ion tha t fo l lows 
n i t rogen fer t i l iza t ion. Th i s color en-
h a n c e m e n t can occur e v e n in the ab-
s e n c e of i ron d e f i c i e n c y s y m p t o m s 
(eg. i n t e r v e i n a l l y ch lo ro t i c y o u n g e r 
leaves). Iron salts (eg. f e r rous su l fa te ) 
a n d che la t ed sources (eg. Agri-Plex, 
Ex t r a - I ron , F e r r i p l e x 138, R a y p l e x , 
S e q u e s t r e n e 330) a re typical ly appl ied 
at 2-8 lbs. of e l emen ta l i ron per acre 
(0.75 to 2 oz. of i ron per 1000 sq. ft.). 

Iron salts a re usua l ly a less e x p e n -
s ive t r e a t m e n t . Exe rc i s e ca re h o w -
e v e r , w h e n a p p l y i n g i r o n n e a r 
s i d e w a l k s , c a r t p a t h s , m a r k e r s or 

o the r objects to avoid staining. Wash-
ing immed ia t e ly a f te r appl ica t ion will 
m i n i m i z e staining. 

Ni t rogen fer t i l izer appl ica t ions to 
w a r m - s e a s o n greens , t ees a n d fa i r -
ways shou ld be gradual ly d i m i n i s h e d 
at abou t 60 days pr ior to the first nor-
ma l f rost . T h e fe r t i l i za t ion r e q u i r e -
m e n t of g reens exceeds that of tees 
and that of tees exceeds that of fair-
ways, largely because of t he inc reased 
d e m a n d for greater r ecupe ra t ive rate, 
c l ipping removal , m o r e in tens ive irri-
gation and sandy soil profiles. 

O v e r s e e d e d turf r equ i res fer t i l izer 
appl ica t ions f rom fall t h rough spr ing 
if o p t i m u m turf qua l i ty and color is to 
b e m a i n t a i n e d . F e r t i l i z a t i o n r a t e s 
genera l ly s h o u l d not e x c e e d 0.5 lb. 
N / 1 0 0 0 sq. ft. and be repea ted every 
four weeks . Appl ica t ions shou ld be 
d e l a y e d un t i l t he o v e r s e e d e d cool-
season grasses have ge rmina ted and 
have b e e n c l ipped in o rder to min i -
mize Bermudagrass compet i t ion . 

Tur fgrass fer t i l iza t ion r e m a i n s as 
m u c h an art as a sc ience. Decis ions on 
appl ica t ion rates and sources of nu t r i -
ent car r ie rs are m a d e based on subjec-
t i v e c o l o r a s s e s s m e n t s b y t h e 
s u p e r i n t e n d e n t , budge t s and the c lub 
s c h e d u l e as m u c h as they are on the 
tu r f ' s ag ronomic r eq u i r em en t s . How-



WARM-SEASON FERTILIZATION from page 37 

ever, the many nitrogen fertilizer car-
riers now available, particularly slow-
release sources, have enhanced pro-
gram flexibility. Fall fertilization pro-
grams are largely driven by the need 
to prepare the warm-season turf for 
overseeding or for max imum winter 
survival while dormant. 

Southern bentgrass 
T h e growing season for ben tgrass 
greens in the South is shorter than the 
time between killing frosts. Bentgrass 
golf greens grow very little during the 
hot, humid summer months typical of 
t h e s o u t h e r n U n i t e d S ta tes . T h e 
bentgrass root system will usually be-
come increasingly shallow through-
out the summer, so it is critical that 
root system deve lopment be max-
imized by late-spring. 

S u p p l e m e n t a l s p r i n g a p p l i c a -
t ions of po tass ium at 1 lb. K/1000 sq. 
f t . c a n s u b s t a n t i a l l y i m p r o v e 

ben tgrass rooting. 
D u r i n g t h e c o u r s e of a y e a r , 

ben tg ra s s g reens may r ece ive be-
tween 5-10 lbs. of nitrogen per 1000 sq. 
f t . d e p e n d i n g u p o n m a n y fac tors . 
Newly-constructed greens typically 
need nitrogen applications at the up-
per end of this range. Slow-release 
fertilizers used during the late-sum-
mer and fall should not exclusively 
contain nitrogen sources that need 
microbial activity for nutr ient release 
(eg. u r e a f o r m a l d e h y d e , a c t i v a t e d 
sewage sludge). Declining soil tem-
peratures during the fall and winter 
will limit nutr ient availability from 
these sources. Also, nutr ient release 
may occur t h e fo l lowing s u m m e r 
when the super intendent wishes to 
minimize nitrogen levels for reason of 
heat stress and disease. 

Late s u m m e r and ear ly fal l in 
much of the southern United States 
can include many very warm days in-

terspersed with cool spells. Superin-
t enden t s should resist the urge to 
quickly aerate, top-dress and fertilize 
bentgrass greens until cool weather is 
a s s u r e d . W a i t i n g u n t i l soi l t e m -
peratures have dropped to near 70 de-
grees F. is a more reliable guide than 
air temperatures. 

Aera t ing the greens acce le ra tes 
soil drying which can increase the 
water stress experienced by bentgrass 
during late summer . 

Fertilizer applications should not 
accompany top dressing and drag mat-
ting at this t ime of the year. Placing 
fer t i l izer salts on bentgrass leaves 
during late summer—whi le this turf 's 
root system is most shallow—will fur-
ther aggravate water stress should 
warm weather return. So, if tourna-
ment schedules and other factors nec-
essitate an earlier-than-desirable aer-
fication, fertilizer applications should 
be conducted in a separate operation. 

MANAGEMENT 

FERTILIZATION GUIDE 
FOR COOL-SEASON 
GOLF COURSE TURF 

Golf course superintendents must rely on their powers of observation, and 
experiment with different fertilization practices. 

by David Wehner, Ph.D., University of Illinois 

Turfed areas are unique. They 
m u s t w i t h s t a n d t r a f f i c , re -
peated mowing, attack by dis-

ease and insect pests and, at the same 
t ime, p rov ide a dense , da rk -green 
covering of the soil surface. One of the 
most impor tant managemen t prac-
t i c e s t h a t h e l p s e n s u r e t h a t t h e 
turfgrass plant is able to do its job is 
proper fertilization. 

Because each turfgrass area is dif-
ferent , and each turfgrass manager 

has a different idea of what is consid-
ered acceptable, a single program can-
not be writ ten for all areas. 

Instead, turfgrass managers should 
rely on their powers of observation to 
determine the desired results and ex-
periment with modifications to discover 
better ways of producing those results. 

Nitrogen fertilization 
Turfgrasses require 16 e lements for 
adequate plant growth. Of these, ni-

trogen (N) is supplied by fertilization 
in the largest quantities, followed by 
potassium and phosphorus. Nitrogen 
sources are charac ter ized by their 
rate of nutr ient release. 

Water soluble N sources such as 
urea , a m m o n i u m n i t ra te and am-
monium sulfate provide a short, quick 
r e sponse . S low- re l ease N sources 
such as u rea fo rma ldehyde , su l fur -
coated urea, IBDU and Milorganite 
will last longer because they are re-

continued on page 42 


