
THE SIGN OF 
A GROWING 

WHEN YOU RENOVATE WITH ROUNDUP® 
YOU CAN GET BETTER RESULTS, 

MORE SATISFIED CUSTOMERS, MORE BUSINESS. 
Look at it this way; if you can deliver a service 
that will make a lawn go from spotty to spec-
tacular every time out, you can't help but 
add to your business. Your work will speak 
for itself. 

With a renovation using Roundup® herbi-
cide, you can deliver that quality of service. 
Because nothing prepares the ground better. 
Roundup gets rid of old turf, weeds and all, 
roots and all—so it won't grow back. That 
helps the new lawn get off to the cleanest, 
best start possible. The result: a lush, dense, 
weed-free lawn. 

What's more, Roundup is environmentally 
sound. It's biodegradable and essentially non-
toxic to people, pets and wildlife. It won't wash 
or leach in the soil. So you can spray over root 
zones of desirable vegetation. 

FIRST-CLASS RESULTS 
ARE AS EASY AS ONE-TWO-THREE. 

One: Spray unwanted areas with a 2% solution of 
Roundup. Wait 7 days for old turf and weeds to die. 
Two: Prepare for reseeding. Dethatch, if necessary, 
then core, vertical mow or spike to assure good 
seed-to-soil contact. Level and rake. 
Three: Re-seed and water. 

When that weed-free, healthy new turf comes up, 
your customers and all their neighbors will see the 
difference Roundup can make. You can see a differ-
ence, too—on your bottom line. Because higher 
quality renovations can command higher fees. 

Better lawns, more satisfied customers, more 
referrals, bigger profits; any way you look at it, 
renovating with Roundup is the sure sign of a smart 
businessman. 

FOR YOUR FREE LAWN RENOVATION GUIDE 
WITH ROUNDUP, CALL TOLL-FREE 

1-800-332-3111 

Circle No. 130 on Reader Inquiry Card 

ALWAYS READ AND FOLLOW THE LABEL FOR ROUNDUP HERBICIDE. 
Roundup® is a registered trademark of Monsanto Company. 

JIB i f l&. i t t i © Monsanto Company 1987. 
RIP7104D 
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COOL-SEASON FERTILIZATION 
from page 38 

leased at a s lower rate. S low-re lease N 
s o u r c e s a r e m o r e e x p e n s i v e e v e n 
though qu ick- re lease sources may be 
appl ied more f r equen t ly . 

T h e t u r f g r a s s m a n a g e r s h o u l d 
eva lua t e severa l sources to d e t e r m i n e 
w h a t type of resu l t s fit t he budget . Al-
most any fer t i l izer , used proper ly , can 
p rov ide good resul ts . More expens ive 
fer t i l izers do not necessar i ly p rov ide 
be t te r resul ts . 

C o o l - s e a s o n t u r f g r a s s e s e x h i b i t 
t he i r m a x i m u m g r o w t h ra te in t he 
spring and fall. Growth slows over the 
s u m m e r because of higher air and soil 
temperatures . The typical fertilization 
program on lawns, parks and other turf 
areas is adjusted to provide more nutr i -
ents in the fall and spring than in the 
summer . A complicating factor on the 
golf course is that more rounds of golf 
are played dur ing the s u m m e r than in 
any other season. T h e super in tendent 
must watch his greens and tees to make 
sure that there is some turfgrass growth 
over the s u m m e r to ensure recovery 
f rom wear. 

Fa i rways are less cri t ical b e c a u s e 
the traffic is spread out more . S u m m e r 
fer t i l iza t ion can be done by e i the r ap-
ply ing smal l a m o u n t s of a so luble fer-
t i l izer on a f r e q u e n t basis or by us ing a 
s l o w - r e l e a s e f e r t i l i z e r . T h e t o t a l 
a m o u n t of n i t rogen appl ied to the pu t -
t ing greens will par t ia l ly d e p e n d on 
the n u m b e r of r o u n d s p layed and the 
e m p h a s i s on pu t t ing green speed. 

As rounds increase, the amoun t of 
n i t rogen appl ied m u s t be increased . 
Where put t ing green speed is impor-
tant, use f requent applications of top 
dressing along with a modera te N level, 
modera te mowing height and modera te 
irrigation practices to increase speed. 
Fast greens are diff icul t to main ta in 
w h e r e the amoun t of play is heavy and 
the N level has been reduced. 

Super in tendents in the Chicago area 
have observed that Penneagle creeping 
bentgrass greens require a higher level 
of nitrogen than Penncross or Toronto 
greens to provide good quality. They 
are going in the opposite direction wi th 
the i r P e n n e a g l e ben tg ra s s f a i rways . 
Good results, that is less competi t ion 
f rom annua l bluegrass, have been ob-
served on these fairways using lower 
levels of nitrogen. 

Some golf course s u p e r i n t e n d e n t s 
apply a smal l a m o u n t of u rea to the 
greens w h e n they apply a fungic ide . If 
the u rea is be ing appl ied wi th a con-
tact fungic ide , and irr igat ion is w i th -
he ld to a l low the fung ic ide to work , 
t h e n some of the N will be lost by 
a m m o n i a vo la t i l i za t ion r e su l t i ng in 
an ineff icient appl ica t ion. 

Apply the u rea w h e n a sys temic 
f u n g i c i d e is be ing app l i ed a n d wa-
te red in or apply the u rea by itself and 

NITROGEN GUIDE FOR COOL-SEASON GOLF TURF 

Aug. Sept. Oct. Nov. Apr. May June July 

lbs nitrogen/1000 ft2-

Greens 
Creeping bent 1.0 0-1.0 1.0 0-0.5 0.5-1.0 0.5-1.0 0-0.5 

Fairways 
Creeping bent 1.0 1.0 0.5-1.0 0.5-1.0 
Kentucky blue 1.0 1.0 0.5-1.0 0.5-1.0 
Perennial rye 1.0 1.0 0.5-1.0 0.5-1.0 

Tees 
Creeping bent 0.5 1.0 1.0 0.5-1.0 0.5-1.0 0.5 
Kentucky blue 0.5 1.0 1.0 0.5-1.0 0.5-1.0 0.5 
Perennial rye 0.5 1.0 1.0 0.5-1.0 0.5-1.0 0.5 

Use low end of ranges for courses with moderate play, high end for courses with heavy 
play. Use higher N on Penneagle greens. Use low end of range if fairway clippings are 
returned or to combat annual bluegrass. Maintain good fertility on perennial ryegrass 
fairways to help reduce the severity of red thread. Tee program should be adjusted 
based on number of rounds and size of tees. 

wate r it in. M a n y s u p e r i n t e n d e n t s a re 
r e luc tan t to use a l iquid fer t i l izer on 
the i r pu t t i ng greens . 

Severa l l i qu id fe r t i l i ze r p r o d u c t s 
be ing used by the l awn care i ndus t ry 
h a v e a p lace on t he golf course . T h e y 
can be app l i ed w i t h a sp r aye r at a 
h igher N ra te t h a n u rea w i t h o u t fear 
of b u r n i n g the turf . Fall fer t i l iza t ion, 
bo th in t he ear ly fall to speed recovery 
of t he turf f r om s u m m e r s t ress and in 
the late fall to p romote color r e t en t ion 
i n t o t h e w i n t e r a n d e a r l y s p r i n g 
g reenup , is e x t r e m e l y impor t an t on 
al l t u r f g r a s s a r e a s . R e s e a r c h c o n -
d u c t e d at Oh io State Univers i ty has 
s h o w n tha t late fall fer t i l iza t ion pro-
motes root g rowth in an ind i rec t way . 

Turf fertilized in the late fall has a 
reduced need for early spring nitrogen 
fert i l ization. Nitrogen fert i l izat ion in 
t h e ea r ly s p r i n g can d e c r e a s e root 
growth. Also, because there is generally 
a flush of growth dur ing the spring d u e 
to increased moisture, the first fertiliza-
tion should occur in late spring. 

Recen t resea rch c o n d u c t e d at t he 
Univers i ty of Ill inois eva lua t ed late 
f a l l a p p l i c a t i o n s of IBDU, s u l f u r -
coated u rea and u rea for the i r effect 
on sp r ing color . Wi th s u l f u r - c o a t e d 
u rea and urea , a N o v e m b e r appl ica-
t ion resu l t ed in super io r spr ing color 
c o m p a r e d to w h e r e these s a m e fert i l -
izers w e r e appl ied in Sep tember . Wi th 
IBDU, a S e p t e m b e r a p p l i c a t i o n re-
su l ted in tu r fgrass color equ iva l en t to 
w h e r e the IBDU was appl ied in No-
v e m b e r . Bet ter r e su l t s for t h e yea r 
w e r e f o u n d w h e r e IBDU w a s appl ied 
in June and S e p t e m b e r t h a n in June 
and N o v e m b e r . 

Although the greatest plant response 
is caused by nitrogen fertilization, the 

other e lements are certainly important 
in the overall heal th of the plant. 

The other elements 
A bas ic r e c o m m e n d a t i o n regard ing 
the use of n i t rogen, p h o s p h o r u s (P) 
and po tass ium (K) is to apply these 
e l e m e n t s in a 3:1:2 (N:P:K) ratio. Th i s 
r e c o m m e n d a t i o n is based on the fact 
tha t tu r fgrass t i ssue con ta ins N, P and 
K in app rox ima te ly th is s ame ratio. 

H o w e v e r , c o n s i d e r t h e p o i n t s 
l isted be low w h e n p l ann ing the rest of 
you r fer t i l iza t ion program. 

1. Po ta s s ium fer t i l iza t ion. T h e r e is 
a t r end to apply h igher levels of potas-
s i u m to turfgrasses . Th i s m e a n s ap-
ply ing an a m o u n t of po tass ium equal 
to or grea ter t h a n the a m o u n t of ni tro-
gen a p p l i e d . R e s e a r c h r e p o r t e d by 
Bob S h e a r m a n , Ph.D. and Jim Beard, 
Ph.D., in 1975 ind ica ted that increased 
leve ls of p o t a s s i u m r e s u l t e d in im-
p r o v e d w e a r t o l e r a n c e of T o r o n t o 
c reep ing bentgrass . 

C u r r e n t l y , S h e a r m a n is s t u d y i n g 
the effect of po tass ium fer t i l izat ion on 
b o t h c r e e p i n g b e n t g r a s s a n d Ken-
tucky b luegrass on both heavy and 
light t e x t u r e d soils. He r e c o m m e n d s a 
1:1 rat io b e t w e e n n i t rogen and potas-
s ium. You m a y w a n t to try h igher lev-
els of po tass ium on an area that gets a 
lot of w e a r to judge the resul ts . 

R e m e m b e r t ha t p o t a s s i u m ch lo-
ride (mur ia te of potash) can b u r n the 
turf if appl ied u n d e r the right condi-
t ions. Po tass ium su l fa te (sulfate of po-
tash) has a lower b u r n potent ia l t han 
po tas s ium chlor ide . 

2. P h o s p h o r u s f e r t i l i z a t i o n . T h e 
t r e n d w i t h p h o s p h o r u s app l i ca t ions 
on golf turf has b e e n to apply as little 
as poss ib le . T h i s p r a c t i c e r e s u l t e d 

continued on page 43 



cg/ue Qlp Hitroform & 

. i I U L ' M J m 
TURF MANAGEMENT REPORT NUMBER 1 

Blue Chip Nitroform8 and Core Cultivation 
Turfgrass agronomists 
agree that the best means of 
reducing thatch is by core 
aerif ication (core cultivation). 
Hollow tines on the aerifying 
machines remove cores (plugs) 
of thatch and soil, leaving the 
subsurface accessible to water 
and air, and allowing the soil 
f rom the plugs to fi lter back in 
the holes and into the interface 
to mix with the remaining 
thatch. Moisture penetrates 
more readily, and live roots are 
encouraged to expand deeper 
through the soil profile. 
Why NITROFORM® 
Following Core 
Cultivation? 
NITROFORM provides slow-
release organic nitrogen to sus-
tain both plants and soil 
bacteria over many weeks of 
the growing season. Its 38 per-
cent nitrogen is l inked with car-
bon in low molecular-weight 
polymers of methylene ureas, 
over two-thirds of which is 
water insoluble. The degree of 
water-insolubil ity of the poly-
mers determines the rate of 
nitrogen release. The more 
soluble components are less 
resistant to bacterial degrada-
t ion (digestion), and release 
nitrogen over the first few 
weeks fol lowing application. 
The insoluble fractions con-
tinue to gently release nitrogen 
gradually dur ing the growing 
season in sufficient quantity to 
support microbial activity and 
root format ion without over-
st imulat ing vegetative growth. 
In the fall, as daily tempera-
tures gradually decline, much 
of the nitrogen released f rom 

Aerif ication by core cult ivation 
followed by the application of 
Blue Chip® NITROFORM® 
offers an innovative approach 
to improving, renovating, and/or 
overseeding existing turf. This 
combinat ion of cultural practices 
stimulates regrowth and vigor-
ous, sustained development of 
the root system while reducing 
thatch to more manageable 
levels. 

The leading cause of 
weakened turf is too heavy an 
accumulation of thatch, the 
layer of brown, dead residue 
f rom old roots and crown tissue 
immediately underlying the 
surface. A small cushion of 
thatch is desirable and natural. 
But when the accumulation ex-
ceeds 1/4 inch, it becomes a 
barrier to the percolation of 
water and nutrients. Excessive 
thatch results f rom too rapid 
growth accompanied by the 
accumulat ion of the thatch-
forming tissues at rates faster 

than soil microorganisms can 
decompose them. Because 
water and nutrients are bound 
in the thatch, this area becomes 
the pr imary medium for the live 
roots—roots frequently so 
shallow that the turf is poorly 
equipped to withstand stress 
f rom drought, heat, cold, in-
sects, and disease. The effects 
of compaction f rom heavy play 
and equipment are com-
pounded in turf with excessive 
thatch since there is so l i tt le 
reserve of root system capable 
of generating new growth. 



NITROFORM nitrogen becomes 
stored in the roots. For turf-
grass, this is healthy physi-
ologically, and promotes early 
green-up the fol lowing spring. 
Effect of NITROFORM" 
On Thatch 
In a two-year study of nitrogen 
sources on lawn-care test plots 
at the University of Illinois, 
researchers observed that Ken-
tucky bluegrass fertil ized with 
NITROFORM (4 lbs. N per 1000 
sq. ft. per year x 2 years) pro-
duced the least amount of 
thatch when compared with 
other nitrogen sources com-
monly used in professional 
lawn care. In fact, there was 
less thatch than measured in 
the no-nitrogen control. It 
is logical to assume the in-
creased bacterial activity in 
NITROFORM-fertilized turf 
helped to keep the thatch in 
check. Other factors which may 
contribute to this phenomenon 
include the absence of rapid 
growth, commonly associated 
with thatch formation, and the 
fact that NITROFORM is only 
mi ld ly acidic in its soil reaction. 
Strong acidic reactions of some 
fertilizers, e.g. ammon ium 
sulfate, may discourage a 
favorable environment for bene-
ficial soil microorganisms at 
the soil/turf interface. 

NITROFORM is, in effect, a 
soil-activated fertilizer. It sup-
plies food and energy (nitrogen 
and carbon) to soil bacteria. 
The bacteria, in-turn, gradually 
convert the nitrogen to forms 
available to plants. Apply ing 
NITROFORM fol lowing core 
aerification provides the oppor-
tunity to place it in direct con-
tact with the soil. Not only is 
thatch reduced by mechanical 
coring, the NITROFORM wil l 
help sustain the bacteria 
responsible for decomposing 
accumulations of new thatch-
forming tissues. 
Application Rates 
For NITROFORM 
The rate to apply depends on 
the level of ferti l i ty the turf is 
currently under and the severity 
of its physiological condit ion. 
The m in imum rate should be 3 
lbs. 38-0-0 NITROFORM (1.14 
lbs. N) per 1000 sq. ft. immedi-
ately fol lowing core cult ivation. 
The fol lowing are guideline 
recommendations for typical 
turfgrass situations. 

Lawns and commercial turf 
areas, athletic fields, 

fairways and tees: 
3 to 5 lbs. NITROFORM 38-0-0 
(1.14-1.9 lbs. N) per 1000 sq. ft. 

Use the higher rate when 
overseeding or when the turf re-
quires extensive renovation. 

Greens: 
3 lbs. NITROFORM 38-0-0 per 
1000 sq. ft. If greens are pale, 
or if the root system is shallow 
or restricted in the thatch layer, 
apply 5 lbs. NITROFORM 
38-0-0 per 1000 sq. ft. 
NITROFORM can be applied at 
the t ime of top-dressing and 
swept into the aerifying holes. 
There may be some temporary 
color mot t l ing which should 
smooth out in a few weeks, and 
is not harmful. 

When to Core Aerify and 
Apply NITROFORM 
Whenever turf is stressed 
because of compaction and/or 
excessive thatch, core cultiva-
t ion is appropriate. Aeri fying 
during periods of hot weather 
should be avoided where irriga-
t ion is restricted or non-
existent. Regeneration and 
growth of roots and rhizomes 
wil l be more vigorous in spring 
and fall, and late summer is 
usually the best t ime to 
overseed cool-season grasses 
fol lowing core cultivation. 

W N O R - A M 
NOR-AM CHEMICAL COMPANY 
3509 Silverside Road. P.O. Box 7495 
Wilmington. DE 19803 
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NOR-AM Chemical Company, 3509 Silverside Road, P.O. Box 7495, Wilmington, DE 19803 (302)575-2000Telex 835475 

Dear Turf Professional: 

I am pleased to send you the first in our series of NOR-AM® Turf Management 
Reports. Designed specifically for the turf professional, each of these infor-
mative reports will deal with a specific operation for improving your business. 
This first Turf Management Report covers the advantages of core cultivation 
(aeration) in overcoming thatch problems and encouraging more vigorous turf. 
It also describes the benefits of following up core cultivation with the use of 
NITROFORM slow-release nitrogen to assure the development of healthier turf 
on lawns, golf courses, parks and other areas. 
NOR-AM will be creating additional Turf Management Reports from time to 
time to help your business. If you have any comments or suggestions, or 
would like additional information, do not hesitate to get in touch with me or 
your NOR-AM representative. 

Sincerely, 

B.J. Bilas 
Marketing Manager 





f r o m t h e o b s e r v a t i o n t h a t a n n u a l 
b luegrass e n c r o a c h m e n t was grea ter 
w h e r e p h o s p h o r u s levels w e r e high. 
Also, t he use of t r i ca lc ium a r sena te to 
control a n n u a l b luegrass d ic ta ted tha t 
phospo rus levels be low s ince phos-
p h o r u s c o u n t e r a c t e d t h e tox ic i ty of 
t he t r ica lc ium arsena te . Some recen t 
observa t ions h a v e ind ica ted tha t t he 
t u r f s stress to le rance is r e d u c e d un -
der low levels of p h o s p h o r u s . 

It wou ld be wise to t ake per iod ic 
soil tests to mon i to r t he p h o s p h o r u s 
level especial ly w h e r e c l ippings are 
be ing col lected. Don' t en t i re ly e l imi-
na te p h o s p h o r u s f rom cons idera t ion 
in your fer t i l i ty p rogram. 

3. Lime. L ime appl ica t ions are nec-
essary w h e n growing Ken tucky b lue-
grass on acid soils. Ma in ta in ing t he 
proper pH in the soil will he lp e n s u r e 
t h e m a x i m u m r a t e of t h a t c h 
decomposi t ion . 

4. Sulfur. Just as l ime appl ica t ions 
can be used to raise soil pH, s u l f u r 
appl ica t ions can be u sed to lower the 
soil pH. T h e reason for lower ing the 
pH is to p rov ide a be t t e r m e d i u m for 
p lan t g rowth . Some n u t r i e n t s are not 
ava i lab le to the p lant at a high soil pH. 

Ideally, su l fu r should be incorpo-
rated into the seedbed before plant ing 

since it reacts slowly. It is important to 
be careful w h e n using su l fur on estab-
lished areas. Do not make large applica-
tions at any one time. Since the su l fur 
breaks down slowly and moves slowly, 
you can end u p with an ext remely low 
pH in the thatch layer. Consider apply-
ing su l fur af ter core cultivation. 

Use soil tests to d e t e r m i n e w h e t h e r 
it is feas ible to lower the soil pH wi th 
su l fu r . S o m e t i m e s it is difficult to ap-
ply e n o u g h s u l f u r to lower the soil pH 
w h e n the w a t e r used for i r r igat ing the 
turf has a high pH or w h e r e f r ee cal-
c i u m ca rbona t e is p resen t in the soil. 

S u l f u r has b e e n appl ied to c reep ing 
b e n t g r a s s p u t t i n g g r e e n s to d i s -
courage the g rowth of a n n u a l b lue-
grass s ince the ben tgrass can to lera te a 
low pH bu t a n n u a l b luegrass cannot . 
F lowable fo rms of s u l f u r are p re fe r r ed 
to g ranu la r f o rms for appl ica t ions to 
greens. Before s tar t ing a s u l f u r pro-
gram on g reens , consu l t w i t h y o u r 
s tate tu r fgrass ex tens ion special is t for 
i n fo rma t ion about us ing su l fu r . 

5. Iron fertilization. Iron appl ica-
t ions m a y be necessa ry in par ts of the 
c o u n t r y w h e r e soil pH is high and iron 
in the soil is not ava i lab le to the plant . 
Iron can also be used to e n h a n c e the 
color of t he tur fgrass s tand in a reas of 

t he coun t ry w h e r e iron def ic iencies 
a re not c o m m o n . Iron su l fa te appl ied 
at a ra te of 1-2 oz. per 1000 sq.ft. will 
p rov ide a response for severa l weeks . 
T h e ac tual length of t he response will 
d e p e n d on the growth rate of t he turf . 
Iron is not t rans loca ted in the plant . 
O n c e the t rea ted t i ssue is m o w e d off, 
t he response will fade. 

6. Micronutrients. Appl ica t ions of 
m i c r o n u t r i e n t s ( i r on , m a n g a n e s e , 
zinc, copper , m o l y b d e n u m , boron and 
ch lo r ine ) m a y s o m e t i m e s be neces -
sary on p u r e sand pu t t ing greens be-
c a u s e of t h e low n u t r i e n t h o l d i n g 
capac i t y of t h e s a n d , b u t t h e y a re 
rare ly if ever n e e d e d on tur fgrasses 
growing on p u r e soil or a mix con-
ta in ing soil. 

Wi th ca re fu l p lanning , a good fer-
tility program can be deve loped for 
the golf course . It is impor tan t to real-
ize that w e a t h e r condi t ions can dic-
ta te d e p a r t u r e f rom the basic plan. Do 
not be a f ra id to e x p e r i m e n t wi th dif-
fe ren t programs. 

Finally, seek he lp f rom a fe l low su-
p e r i n t e n d e n t if you are n e w in an area 
and un fami l i a r wi th the w e a t h e r pat-
t e rns or the his tory of t he golf course . 
Most s u p e r i n t e n d e n t s are glad to he lp 
s o m e o n e be success fu l . l m 

Jo/n the rapidly growing number who select Tall Fescue for: 

• rich, dark green 
dense turf 

•low maintenance 

• soil and climate 
adaptability 

• tolerance to shade 
and cold 

• tolerance to heat 
and drought 

• resistance to 
disease 

• durability and 
longer wear 

• year-round beauty 
and performance 

Oregon Turf Type Tail Fescue has all the superior qualities 
you want and need: beauty and rugged stability. Demand the 
perfect choice for low maintenance turf, ideal for playing 
fields, parks, home lawns, airfields, roadways, industrial and 
commercial sites and more. 

w m K w r z z & ï 

"" ' For more information 
. 1 i'—,—¿r .contact your seed dealer. or write to: 

OREGON TALL FESCUE COMMISSION 
2140 Turner Rd. St.. Salem. Oregon 97302 

w .Phone (6031$35-1157, ' 

NEW TURF-TYPE TALL FESCUES 
Now, more than ever the choice of professionals. 



Built like a truck.. * 
works like a fleet. 

CUSHMAN 
• t u**.truck»tef 

The Cushman Turf-Truckster® 
is your key to cost-efficient 
turf care. 

You get more mileage out of a 
Cushman Turf-Truckster because 
it's not only built to go the distance, 
it's designed to do more jobs, and 
do them better. Because no other 
turf vehicle gives you the rugged 
versatility of Cushman's exclusive 
pin-disconnect system. 

The pin-disconnect system puts it 
all together. 

The industry's largest selection 

of hard-working turf care attach-
ments can be changed on the Truck-
sterinjust minutes. No bolting. No 
tools. Just snap ^ ^ 
in two or 
three pins, 
and you're 
ready to go. 

You can aerate, 
haul, dump, spray, seed, 
fertilize, top dress, op-
erate small power tools in the field 
— now you can even pick up cores. 
You'll save time, stretch your 
budget, and give your turf the finest 

care possible. 
Bar set, drag mat, flatbed box, 

short box, and Power Converter are 
standard accessories. Add optional 
live hydraulics and you can add 

shortbox dumping, 
flatbed box 

dumping, the Quick 
Aerator, and the 

Greensaver Aerator. 
Optional PTO for the 

spreader/seeder, Vicon Spreader, 
Cushman Top Dresser, 100 or 150-
Gallon sprayers, hand gun and 



boom completes your single-
vehicle work fleet — almost. 

Introducing the new Cushman 
Core Harvester. ™ 

The newest addition to the 
Cushman Turf-Truckster fleet saves 
time and cuts labor 75% on greens 
aeration. Because with live 
hydraulics and the new Cushman 
Core Harvester accessory, one 
person can do the work of four. 

The Cushman Core Harvester 
glides gently over the green to scoop 

up cores left from walk-behind 
aerators. So, you can free up your 
grounds crew for other jobs, and get 
golfers back into play faster than 
ever before. 

More years of heavy use. 
With all the work your Truck-

ster will do, it's got to be tough. 
And it is. The Truckster's rugged, 
carbon-steel channel frame and 
heavy-duty suspension are designed 
to withstand years of pounding 
under a 1,900-lb. maximum load. 
Cushman's work-proven, easy-

maintenance 22-hp. gas engine has 
plenty of stamina to pull tough loads 
over the long run. 

A lesser turf vehicle simply 
won't do if you're tackling tough 
turf maintenance jobs thousands of 
hours a year, year in and year out. 

For more information or a free 
demonstration of what the Cushman 
Turf-Truckster can do for you, con-
tact the Cushman dealer nearest you 
today. Or call toll-free: 
1-800-228-4444. 

CUSHMAN 
B U I L T TO L A S T 

5314 C u s h m a n , OMC-Lincoln , P.O. Box 82409, Lincoln, NE 68501 
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ANATOMY OF 
AN I.P.M. PROGRAM 

With concern over pesticide use, more cities are turning to Integrated Pest 
Management. IPM controls insects through spot treatments and cultural 

methods. 
b y Deborah Smith and Startan Gill 

Montgomery Village cut costs by m o r e t h a n 55 pe rcen t over two y e a r s w h e n they im p lem en ted an I.P.M. p rogram. 

Pr o f e s s i o n a l l a n d s c a p e m a n a -
gers need to be c o n c e r n e d wi th 
efficient pest control p rograms 

des igned to k e e p the c u s t o m e r happy , 
p r o v i d e m a x i m u m p lan t p ro tec t ion , 
and p rov ide a hea l thy profit . 

For years , cover sprays h a v e b e e n 
the t radi t ional m e t h o d of pest control . 
A b l a n k e t s p r a y on a l l l a n d s c a p e 
p lan ts is a s s u m e d to p r e v e n t possible 

Deborah Smith is with the Prince William 
County Cooperative Extension Service, 
Manassas, Va. Stanton Gill is with the 
Montgomery County Extension Service, 
Gaithersburg, Md. 

pest p rob lems . However , p r e v e n t i v e 
s p r a y s m a y a c t u a l l y p r o d u c e s o m e 
d e t r i m e n t a l s i d e e f f e c t s in u r b a n 
areas ; s u c h as i n c r e a s e d pes t resis-
t ance to pest ic ides , r e su rgence of tar-
get p e s t s f o l l o w i n g t r e a t m e n t a n d 
o u t b r e a k s of s econda ry pests once the 
target pest has b e e n ki l led. 

An add i t iona l p rob lem associa ted 
wi th pes t ic ide use in u r b a n set t ings is 
t h e e n v i r o n m e n t a l h a z a r d r e su l t i ng 
f r o m d r i f t to n o n - t a r g e t t r e a t m e n t 
areas . 

Inc iden ts of pes t ic ide m i s u s e a re 
sensa t iona l i zed by the med ia . Insur-
ance ra tes for pes t ic ide appl ica t ions 

h a v e i n c r e a s e d 200 to 300 p e r c e n t 
f r om p rev ious years . In su rance com-
pan ies a re hes i t an t to i n su re pes t ic ide 
appl ica tors because of the p rob lems 
w i th l iabil i ty in su rance . Many home-
o w n e r s are t h u s ques t ion ing the re-
q u i r e d f r e q u e n c y of p e s t i c i d e 
appl ica t ions a r o u n d the i r homes . 

In Mary land , for example , env i ron-
men ta l groups and conce rned c i t izens 
h a v e s u c c e s s f u l l y p e t i t i o n e d local 
g o v e r n m e n t in two coun t i e s to enact 
l eg i s la t ion r e q u i r i n g t h e pos t ing of 
signs for each l awn pes t ic ide appl ica-
t ion. Likewise , Mary l and bare ly voted 
d o w n a bill r equ i r ing such res t r ic t ions 



Table 1 

ENVIRONMENTAL AND ECONOMIC IPM IMPACT 

1982 1983 1984 

Community 
number of 

plants 
sprayed 

cost of 
spray $ 

number of 
plants 

sprayed 

cost of 
spray $ 

number of 
plants 

sprayed 

cost 
of spray $ 

A 738 2,985 78 784 142 822 

B 914 3,750 66 1,663 136 2,986 
2 Year Average 

C 195 1,325 107 510 128 401 
Percent 
Spray 

Reduction 

Percent 
Cost 

Reduction 

Total 1,897 7,970 251 2,957 406 4,209 83 55 

Labor 
Cost* $ 0 2505 4209 

Final 
Cost $ 7,970 5,462 6,988 22 

o n c o m m e r c i a l a p p l i c a t i o n of 
pest ic ides on residential lawns and 
landscapes. 

If this trend continues, landscape 
managers will have to look at ways to 
modify spray tactics so that the public 
is convinced that pesticides are being 
used in the absolute safest manner 
and only w h e n absolutely necessary. 

Customers ironically want com-
plete protection from pest damage but 
do not wish to have pesticides over-
used around their homes. Are there 
present ly any viable subst i tutes to 
cover sprays? 

Research has tested a management 
concept called Integrated Pest Man-
agement in urban landscape settings. 
I.P.M. programs use a monitoring pro-
gram in wh ich landscapes are reg-
u l a r l y i n s p e c t e d f o r c u l t u r a l 
problems, insects and disease pests. 
Cover sprays are eliminated; instead, 
individual plants (hot spots) are spot 
treated with the least toxic pesticide 
avai lable once the pest is not iced. 
Control material cou ld be a biora-
tional (such as Bacillus thuringiensis, 
milky spore or insecticidal soap), or a 
short residual, low toxicity pesticide, ' includes salaries of 2 scouts in 1983 and 4 scouts in 1984 

su ch as a syn the t i c pyre th ro id . 
Sprays are el iminated or curtailed 

w h e n natural predator and parasite 
insect activity is observed controlling 
the pest. 

Urban I.P.M. programs have been 
tested in residential landscapes, city 
street trees and institutions. These 
programs h a v e s h o w n that I.P.M. 
methods control pests e v e n better 
than do cover sprays, primarily since 
monitors (scouts) observe and control 
pest populations before they reach 
damaging levels. 

E n v i r o n m e n t a l l y speak ing , the 
amount of pesticide used is reduced 
w h e n cover sprays are replaced by 
spot sprays, which in turn reduces the 
potential risk of human exposure. 

Research has s h o w n that I.P.M. 
programs not only control more pests, 
but also have lower pesticide costs 
than cover spray programs. However, 
labor costs are higher because of the 
time scouts spend monitoring land-
scapes. Considering this, is I.P.M. an 
economical ly feasible venture for a 
commercial company? 

To a n s w e r this, t he Univers i ty of 
Mary l and Coopera t ive Ex tens ion Ser-
v ice set u p a d e m o n s t r a t i o n I.P.M. 
program in 1982 in Montgomery Vil-
lage, a p l a n n e d c o m m u n i t y in s u b u r -
b a n M a r y l a n d . P e o p l e i n t h e 
c o m m u n i t y w a n t e d the program for 
two major reasons: 

(1) they felt the i r p resen t e ight -year 
cover spray program was giving inad-
e q u a t e pes t con t ro l for t h e m o n e y 

COMMERCIAL 
PEST CONTROL 

OPERATOR 

CONTROL 
TACTIC 

COOPERATIVE EXTENSION SERVICE 
(AGENTS, SPECIALISTS, PLANT CLINIC) 
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they were spending; and 
(2) they actively expressed con-

cern over what they perceived as haz-
a r d o u s p e s t i c i d e s b e i n g a p p l i e d 
unnecessarily. 

Our solution was to set up a com-
p r e h e n s i v e pest m a n a g e m e n t pro-
gram in t h e i r c o m m u n i t y . Us ing 
previous Maryland I.P.M. programs as 
guidelines, our goal was to eliminate 
p r e v e n t i v e sp rays and t h u s l imit 
t reatments only to active, damaging 
pest infestat ions. The Montgomery 
Village program was started in 1983 on 
354 acres. In 1984, the success of the 
program led to an addi t ion of 122 
acres, bringing the total land area to 
476 acres. The program covered com-
mon ground plants, street trees, com-
m u n i t y c e n t e r s a n d p a r k s a n d 
recreation sites amidst single family 
h o m e s and t o w n h o u s e s invo lv ing 
3850 residents. 

Program organization 
The program was set up in such a way 
that all scouting activities were coor-
dinated by a scout supervisor specifi-
cally hired to oversee the program. 
Each communi ty was monitored at 
two- to three-week intervals. 

Undergraduate plant science stu-
dents from the University of Mary-
land were hired as scouts; however, 
experienced gardeners from the area 
were found to make excellent part-
time scouts. Scouts were trained be-
fore the onset of the monitoring sea-
s o n ( A p r i l t o S e p t e m b e r ) b y 
cooperative extension agents. 

The training topics focused on plant 
and pest identification, insect and dis-
ease problems and plant stress factors. 
After completion of a plant inventory in 
each community, a list of the most abun-
dant plants was used as a basis for train-
ing. By knowing the most common 
plants, the pest complex could be pre-
dicted and emphasized during training. 
Supplemental training was supplied at 
monthly scout meetings by the scout su-
pervisor. 

For programs in townhouse com-
munities, which typically had a wide 
variety of densely-planted plant ma-
terial, rough landscape maps were 
sketched and monitoring notes were 
made directly on these maps by field 
scouts. For larger communities, these 
maps were too t ime-consuming to 
draw, so street maps provided by the 
builder were used to pinpoint large 
scale pest populat ions for spraying. 
Scouting notes were then writ ten on 
printed forms detailing location, con-
dition, and the number of plants af-
fected by the observed problem. 

Spray recommendations 
The scout supervisor compiled all 

Extension agent Deborah Smith 
checks plant material for insect 
damage. 

scouting information and coordinated 
c o n t r o l r e c o m m e n d a t i o n s a m o n g 
communi t ies . During the program's 
first year, all control recommenda-
tions were supplied to the communi ty 
m a i n t e n a n c e d i r e c t o r , w h o con -
tracted with a commercial arborist to 
apply the spot sprays. The second 
year , scouts appl ied sprays t h e m -
selves on low-growing plants wi th 
backpack sprayers. The commercial 
arborist was thus called only for tall 
a n d / o r large scale plantings. 

Backpack sprayers resulted in im-
proved t iming of the control tactic 
since scouts could now detect a prob-
lem in the field, contact the scout su-
pervisor, and return within a day or 
two to spray. Additionally, the scout 
would be returning to the treated area 
during the next monitoring cycle to 
evaluate the treatment. 

Public support 
Public relations are an integral part of 
a succes s fu l IPM program. Scouts 
themselves promoted the program as 
they we re highly visible; wea r ing 
bright "IPM" T-shirts and answering 
questions from homeowners as they 
monitored. 

The scout supervisor wrote educa-
tional articles in the local paper high-
lighting the program. Scouts made 
p r e s e n t a t i o n s to t h e c o m m u n i t y 
boards updating members on the cur-
rent pest status. These sessions gave 
the program exposure, built up trust 
and p inpoin ted what areas—or is-
sues—were high priorities to our cus-
tomers. 

Results 
The Montgomery Village data sup-
ported the environmental feasibility 
of IPM. Spray records, for example, 
showed that under cover sprays every 

evergreen (totalling 567 trees) in the 
program area was sprayed twice a 
year for b a g w o r m s — r e g a r d l e s s of 
whether they were infested or not. 

IPM monitoring showed that only 
19 trees had a high enough bagworm 
population in 1983 and 1984 to war-
rant a spray. All in all, only 657 plants 
were sprayed over the two-year IPM 
program—an 83 percent reduction in 
the number of plants sprayed as com-
pared to one year of cover sprays. 

The majority of these sprays were 
for mid-to-late season pests, such as 
orange-striped oakworm, which were 
never targeted by early season cover 
sprays. 

In 1982, the year proceeding the 
program, $7970 was spent on three 
pesticide cover sprays plus two cit-
izen request sprays. IPM spray costs 
averaged $3583 a year, yielding a 55 
percent cost reduction over two years. 
This demonstration was quite labor 
intensive due to regular monitoring. 

Scout salaries in th ree commu-
nities averaged $2426 per year. When 
salaries are included in program costs, 
t h e en t i r e IPM program averaged 
$6009 per year—but even this repre-
sents an average annual cost reduc-
t i on of 22 p e r c e n t in l a n d s c a p e 
maintenance. 

Starting up 
Several companies operating in Mary-
land have adopted an IPM program 
operated in tandem with their con-
ventional spray program. This way 
customers are offered a choice of ei-
ther IPM or cover sprays. The same 
a m o u n t of m o n e y is c h a r g e d for 
w h i c h e v e r s e r v i c e t h e c u s t o m e r 
chooses. 

The Montgomery Village program 
demonstrated that an IPM approach is 
as profitable, if not more so, than con-
ventional cover sprays. The potential 
market audience is also widened with 
this new approach. Independent con-
s u l t a n t s h a v e b e e n r u n n i n g t h e 
Montgomery Village I.P.M. program 
since 1985. 

Here are the steps necessary to 
work IPM into your landscape pest 
control program: 

1. Hire one person with an in-depth 
knowledge of ornamental insect and 
disease management. The ideal place 
to obtain such a candidate is from 
your state land-grant university—if it 
has an IPM training program. Some-
t imes commun i ty colleges or agri-
cu l t u r e / app l i ed trade schools have 
two-year programs in IPM. 

Be sure the person you hire is able 
to recognize beneficial insects. In the 
winter months, the scout supervisor 
draws up landscape maps, comput-
erizes accounts, organizes customer 

Continued on page 50 



Imagine what it might look like with 
Nutri-Kote® Plus Apron® coated seed. 

Phocoqr̂ ph Couft«y NASA 

Nutri-Kote® Plus Apron® coated 
seeds are delivering d ramat ic results for 
turf professionals nearly everywhere . 

Even w h e n t h e soil, w e a t h e r and 
t raff ic condi t ions are less than per fec t , 
every Nu t r i -Ko te Plus Apron coated seed 
has a m u c h be t t e r chance of reaching 
matu r i ty c o m p a r e d to uncoa t ed seed. 

NUTRI-KOTE iì a registered trademark of CelPril Industries. Ine APRON is a registered trademark o» CIBA-GEIGY 

T h e u n i q u e combina t ion of nutr ients , 
micro-nut r ien ts and t h e systemic fungi-
cide Apron controls p y t h i u m and o the r 
seedling diseases. Turf es tab l i shment 
is m u c h faster than uncoa ted seeds. Root 
d e v e l o p m e n t is greatly enhanced . There ' s 
m o r e lush green growth . A n d seeds stay 
w h e r e you plant t h e m . 

Discover for yourself w h a t tur f 
professionals at golf courses, s tadiums, 
parks, and municipal i t ies across t h e coun-
try are f inding ou t . T h a t Nu t r i -Ko te Plus 
Apron coated seed p roduces healthier , 
be t ter - looking turf . A n d w e ' r e not just 
promising you t h e m o o n . 

But m a y b e someday . . . 

NUTRI-KOTE 
You'll always look like a pro. 

S e e d C o a t i n g s b y CelPr i l Industr ies, Inc. 
251 O a k Street, Man teca . C A 9 5 3 3 6 . 2 0 9 - 8 2 3 - 1 7 3 8 



records and d rums up business. Prior 
to the onset of the growing season, he 
or she trains a few regular employees 
in landscape plant identification, pest 
identification and control, and plant 
environmental (stress) problems. 

This ini t ia l t r a in ing covers the 
most prevalent pests ("key pests") and 
past problems recorded in customer 
accounts, as determined by spray rec-
ords. When a list of the most abundant 
plants scouted in the property is used 
as a basis for training, the pest com-
plex of these can be predicted and em-
phasized during training. 

One precaut ion: companies that 
have tried to use an employee who 
has been using cover spray methods 
for years as a program manager have 
met wi th fa i lure . It is d i f f i cu l t to 
change att i tudes of people ingrained 
with cover spray concepts. 

It is p referab le to hire someone 
who has been trained in the meth-
odology of IPM if the program is to 
work for your company. The manager 
must be familiar with beneficial in-
sects, cultural and mechanical con-
t ro ls , b i o r a t i o n a l p e s t i c i d e s , a n d 
pesticides. 

2. Define the type of customer you 
wish to work with. Will you take on 

res ident ia l home landscapes , com-
munity common ground landscapes, 
or commercial building landscapes? 
Each of these different landscape sit-
uations requires different t ime com-
mitments for a monitoring program. 

T h e average Vi-acre res iden t i a l 
landscape takes 30 to 40 minutes for a 
thorough inspection in the spring, and 
15 to 20 minutes by midsummer when 
fewer pests are active. 

3. Decide on how many customers 
you can handle. One good scout su-
pervisor should be able to hand le 
40-50 half-acre residential homes per 
season. Once the program is estab-
l i s h e d , f u t u r e e x p a n s i o n c a n be 
planned based on how many field per-
sonnel the scout supervisor can train 
to perform the monitoring. 

4. Contact your local extension ser-
vice for help. Extension agents in ur-
ban agriculture are experts in plant 
diagnosis. 

5. Decide on a price for your ser-
vice. Most companies presently using 
IPM are charging the same amount 
charged for cover sprays. We suggest 
de t e rmin ing how of ten dur ing the 
season the location will be monitored, 
how much time is required for per-
sonnel to be on location, then add 

your profit margin. 
Disregarding periodic insect out-

breaks, your contracts should become 
easier to maintain over the years once 
pest populations are pinpointed and 
managed under regular monitoring. 

6. Advertise your IPM program and 
let customers know of its advantages. 
An article in a local paper is a great 
way to get your message out to the 
public. Don't forget your regular cus-
tomers; let them know they have a 
choice of programs. It is most likely 
that new customers are the ones who 
will be most interested in this ap-
proach of pest control. 

7. Print up a brochure advertising 
your IPM approach with a simple ex-
planation of what the program entails. 
Be sure to emphasize the objectives of 
the program; including reduced pest 
damage, use of natural controls and 
resis tant plant mater ial , selectivity 
and timing of pesticides, and a reduc-
tion in the number of plants being 
sprayed. 

8. Become familiar with IPM re-
search. Get copies of past research 
programs, and talk to those involved. 
True IPM programs are very similiar 
in methodology, yet actual organiza-
tion may differ. LM 

TURF VAC sweeps both turf and pavement 

The only sweepers with unique all-vacuum 
design that operate on both turf or pave-
ment, wet or dry. Safe, powerful air picks up 
bottles, cans, as well as fine clippings to re-
duce thatch build-up. 
• Sweeping widths from 4' to 30'. 
•6"x10' hand intake hose available. 
• Hard surface filtration. 
• No fingers or brushes to wear out— 

picks up by air only. 
• Ground dump & power lift dump. 
•Tow type or self-propelled. 
• PTO models available. 

Write for brochures/distributor in your area. 

TURF VAC CORPORATION 
15701 Graham Street, 

Huntington Beach, CA 92649 
Telephone: (714) 898-9382 

MODEL RMB. Rear Mounted Blower. Fits any Category 1 or 2 3-Pt. 
hitch tractor. Easy on-the-go left/right/rear discharge control. Handles 
almost all turf or pavement clean-up jobs. 

MODEL FMB 
F r o n t - m o u n t e d 
blower. Easy man-
ual control of left/ 
right/front on-the-
go discharge. 

C O R E M A S T E R 
CM-4 
D e s i g n e d to l i f t 
sand cores off golf 
g reens and tees 
without disturbing 
grass. Sweeps 48" 
wide. 

MODEL FM5-LD 
5 cubic yard hopper 
lifts to dump at 96" 
S m o o t h vacuum 
action sweeps 60" 
wide. 


