
You never know what's hit you 
when you see patch disease. It could 
be Fusarium blight. Or necrotic 
ring spot. Or summer patch. Or take-
all patch. Or spring dead spot. Or 
any combination. 

They all look very similar on 
turf. Only with a microscope can you 
tell them apart. So guessing which 
one's causing your patch disease still 
leaves your turf open to the other four. 

That's why complete coverage 
pays. And only Rubigan is labeled to 
prevent and treat all five of these 
pathogens that cause patch disease. 

Not to mention dollar spot, snow 
mold, copper spot, red thread and 
stripe smut. And this spring is an 
excellent time to begin your preven-
tive program. 

Why take chances controlling 
only part of the patch disease problem? 
Span the spectrum with Rubigan. 
See your Elanco distributor. Or call 
toll-free: 1-800-352-6776. 

Elanco Products Company 
A Division of Eli Lilly and Company 
Lilly Corporate Center 
Dept E-455, Indianapolis. IN 46285. U S A 
Rubigan® — (fenarimol, Elanco) 

Circle No. 117 on Reader Inquiry Card 

Only Rubigan 
spans the 

patch disease spectrum. 



sion from run-off. 
An irrigation system needs a suffi-

c ient qual i ty and quant i ty of water . 
L a k e s , r ivers , w e l l s and m u n i c i p a l 
water sys tems all may be used, if satis-
factory and cost ef fect ive. It is advis-
a b l e to h a v e l o c a l e x p e r t s m a k e 
r e c o m m e n d a t i o n s and provide data 
for both qual i ty and quant i ty . 

3. Analyzing water 
Each source has individual c o n c e r n s 
the d e s i g n e r must c o n s i d e r . W a t e r 
should be analyzed for pol lutants and 
organic matter that may harm the turf 
or cause problems with equipment . 

L a k e s tend to c o l l e c t c h e m i c a l s 
from turf via run-off and agricultural 
lands. Rivers and wel ls may have in-
dustrial or sewage contaminants ; c i ty 
w a t e r may conta in harmful c h e m i -
cals . Algae, mar ine plants and silt may 
clog pumps, valves and sprinklers , or 
s a n d m a y c a u s e p r e m a t u r e w e a r 
throughout the system. 

M a n y so lut ions ex is t for the de-
signer for qual i ty problems. If. how-
ever . the quant i ty is insufficient, o ther 
m e a s u r e s must be taken. 

4. Water sources 
It is not u n c o m m o n to have a combi -
nation of water sources , at least as a 
recharge supply for the main source . 

For e x a m p l e , a large turf system may 
use one or more ponds as the water 
supply but uses wells , r ivers or city 
water to re-charge the ponds w h e n 
the natural supply is weak. 

T h e r e - c h a r g e s y s t e m c a n nor-
mally operate within a 2 4 - h o u r win-
dow. whi le the irrigation system has a 
shorter water ing t ime frame, such as 
10 hours for many si tuat ions. 

As the water supply b e c o m e s more 
compl ica ted , it increases the cost to 
purchase and operate the system. T h e 
d e s i g n e r m u s t d e r i v e t h e p r o p e r 
equipment ba lance for per formance , 
eff iciency, rel iabi l i ty and cost effec-
t iveness . 

O t h e r i n f o r m a t i o n to g a t h e r re-
garding the w a t e r s o u r c e i n c l u d e s 
stat ic water pressure, pipe size, and 
type of connec t ion for city water . Can 
a deduct meter be instal led? W h e r e 
would a p u m p station be instal led? Is 
there e lec tr ica l power c lose by suffi-
c ient to power a booster pump, in-
c luding three -phase? 

5. Pump system 
A d d i t i o n a l l y , l o c a l b a c k f l o w p r e -
venter codes must be de termined and 
i m p l e m e n t e d into the design. In some 
areas, backf low protect ion is also re-
quired for wells . 

U n l e s s an a b u n d a n t s u p p l y o f 

water, at the required pressures, can 
be obtained from a munic ipal water 
s u p p l y , the i r r iga t ion s y s t e m wil l 
probably need a pump, or ser ies of 
pumps, to supply water at the pres-
sure and quant i ty required. 

W h e t h e r as a pressure booster or as 
the supply pump, this phase of design 
should be left to an e x p e r i e n c e d pump 
station designer. 

For m a n y large turf s y s t e m s the 
pump station may be 15 to 50 percent 
of the total system cost. Be sure to 
c o n s i d e r qual i ty , p e r f o r m a n c e , and 
serv ice from the vendor. 

W h i l e on site, many designers find 
it benefic ial to menta l ly c o n c e i v e the 
system as it would be installed. Instal-
lation problems can be foreseen and 
the design adjusted accordingly, in-
s t e a d of a l l o w i n g t h e i n s t a l l e r or 
o w n e r to discover a problem during 
instal lat ion. 

6. System prelims 
T h e des igner can d o u b l e - c h e c k his 
p r e l i m i n a r y work and form menta l 
images of the area, which are helpful 
whi le working at the drawing table. 

After creat ing the scaled drawing 
and reviewing the site, the designer 
can now m a k e some prel iminary deci-
s ions about the system, such as type of 
sprinklers , control lers , etc. Now is the 
t i m e to c o n s i d e r the v a r i a t i o n s of 
plant mater ia l s and soil profi les in 
order to m a k e the proper select ion of 
equipment to be recomended. 

At this t ime the brand and model 
n u m b e r s of the major components can 
be establ ished as well as the overall 
c o n c e p t c o n c e r n i n g t h e s y s t e m 
layout. 

Also, s o m e of the system opera-
tional guidel ines can be establ ished to 
help size the water supply and sup-
porting equipment . For example , the 
designer should now know the soil 
condit ions , the percolat ion rates, and 
the acreage to be covered. 

7. Water amount 
T h e d e s i g n e r n o w d e t e r m i n e s the 
amount of water to be applied on a 
week ly basis and the avai lable water-
ing window. With this information, 
the initial water requi rements and the 
t imes of operation can be determined. 
From this, the designer will size the 
pumps, pipe, valves and sprinklers . 

Armed with this data the designer 
can start the ac tual system layout, 
usual ly beginning with the sprinkler 
head placement . T h e most important 
cr i ter ia when laying out sprinklers is 
to insure an even amount of precipita-
tion throughout the system's area of 
coverage . Normal ly this m e a n s the 
throw radius of one spr inkler reach-
ing the next sprinkler , or "head- to-

Though today's irr igation equipment is engineered for quali ty and perfor-
mance , proper appl icat ion of the technology is c ruc ia l for a good instal lat ion. 



The New Name in NITROGEN! 
This advanced controlled-release material 
derived from methylene urea polymers is 
the ideal nitrogen source for all your turf 
needs. That's because NUTRALENE™ 
works two ways. First, it provides a quick-
release nitrogen through hydrolysis. Second, 
NUTRALENE releases nitrogen more slowly 
through microbial action for sustained feeding. 
This dual action (the result of its unique molecular 
structure) makes NUTRALENE the superior controlled 
release nitrogen source. The following points show that 
NUTRALENE meets all the professional's requirements 
for a broad-use nitrogen. 

This quality nitrogen source offers... 
• Quick greenup 
• Controlled-release nitrogen feeding for 

up to 16 weeks 
• Both hydrolysis and microbial action— 
not dependent on coating or particle size 

for release 
• Minimal leaching and volatilization 

• Consistent release of all nitrogen in one growing 
season, under all conditions, even during cool soil tem-
perature situations 
Low salt and low burning potentials 
4 0 - 0 - 0 guaranteed analysis 
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IMPORTANT; Please remember always to read and follow carefully all label directions when applying any chemical. 
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h e a d " coverage. 
S i n c e t h e a c t u a l a m o u n t o f 

w a t e r a p p l i e d d e c r e a s e s t o w a r d 
t h e o u t e r r a n g e s of t h e s p r i n k l e r ' s 
t h r o w r a d i u s , h e a d - t o - h e a d 
c o v e r a g e a l l o w s a m o r e e v e n a p p l i -
c a t i o n ra te , or c o e f f i c i e n t of u n i f o r -
m i t y ( C E U ) , w h i c h m e a n s al l a r e a s 
r e c e i v e a b o u t t h e s a m e a m o u n t of 
p r e c i p i t a t i o n . 

8. Coverage patterns 
T h e r e a r e t w o c o m m o n s p r i n k l e r 
l a y o u t p a t t e r n s , s q u a r e a n d t r i -
a n g u l a r s p a c i n g . Most s y s t e m s in-
c l u d e a c o m b i n a t i o n d u e to t h e odd 
s h a p e s of the i r r i g a t e d a r e a s . 

Tr iangular spacing offers uniform 
c o v e r a g e with f e w e r spr inklers . In-
stead of " h e a d - t o - h e a d " coverage, or 
50 percent d iameter spacing (which is 
normal ly used in square spacing), tri-
angular spacing a l lows 55 to 60 per-
cent of d i a m e t e r of throw spacing, 
therefore accompl i sh ing the desired 
precipitat ion rate with fewer sprin-
klers. 

Always r e m e m b e r , the wind factor 
can adjust these formulas up or down. 
Try ing to save m o n e y by using the 
fewest heads should be discouraged, 
so a l w a y s m a k e s u r e the d e s i g n e r 
stays within the m a n u f a c t u r e r ' s per-
f o r m a n c e specif icat ions. 

9. Money considerations 
A p o o r l y d e s i g n e d o r i n s t a l l e d 
s p r i n k l e r s y s t e m is e x t r e m e l y diffi-
c u l t and c o s t l y to r e n o v a t e . Do not 
a l l o w p r i c e to o v e r s h a d o w q u a l i t y . 
If f u n d s a r e not a v a i l a b l e to ins ta l l a 
q u a l i t y s y s t e m , c o n s i d e r i n s t a l l i n g 
it in p h a s e s i n s t e a d of s k i m p i n g on 
t h e m a t e r i a l s . 

O n c e the spr inklers are laid out ac-
c o r d i n g to t h e des ign c r i t e r i a a n d 
m a n u f a c t u r e r ' s s p e c i f i c a t i o n s , t h e 
next step is to divide each area into 
" z o n e s " or groupings of spr inklers . 
T h i s is n e c e s s a r y b e c a u s e e n o u g h 
water to run all the spr inklers at the 
s a m e t ime is not normal ly avai lable . 
Also, s p r i n k l e r s with di f ferent pre-
c i p i t a t i o n ra tes c a n c a u s e u n e q u a l 
a m o u n t s of water to be applied in an 
area, if operated on the same zone. 

10. Zoning 
S e p a r a t i n g i n t o z o n e s a l s o a l l o w s 
greater control over each area, w h i c h 
will be important b e c a u s e of differing 
soil types, e x p o s u r e and plant water 
requi rements . 

S o m e s p r i n k l e r m a n u f a c t u r e r s 
provide " m a t c h e d precipitat ion r a t e " 
( M P R ) n o z z l e s for t h e i r s p r i n k l e r s . 
T h i s a l lows the designer to put part 
c i rc le heads on the same zone with 
full c i rc le heads and still maintain an 

T h e effects of a poorly-designed irr igation system inc lude over-water ing , pest 
and disease problems. 

e v e n p r e c i p i t a t i o n rate throughout 
the area of coverage. 

Each zone is control led by a remote 
automat i c control valve turned on by 
the control ler . In the case of larger 
heads, such as those used on a golf 
course or large turf project , each head 
may have a valve built into it's casing, 
w h i c h m e a n s every head is, in effect, a 
separate zone. 

11. Valves 
C o n t r o l v a l v e s , a l l o f w h i c h a r e 
hydraul ic , are normal ly operated by 
e lec tr ica l solenoids, or a pressurized 
hydraul ic valve block and tubing. 

Both the e lectr ica l and hydraul ic 
contro l s y s t e m s have mer i t s w h i c h 
should be explored. T h e n u m b e r of 
heads on each zone would be deter-
mined by the amount of water needed 
by each head compared to the amount 
of w a t e r a v a i l a b l e from the w a t e r 
source . If a spr inkler needs 10 gallons 
per m i n u t e (gpm) to operate properly, 
then a 70-gpm water supply would al-
low seven spr ink lers to run at the 
s a m e t ime. 

After all the spr inklers are located 
and zoned, the designer can now de-
sign the piping system. S i n c e the vol-
u m e o f w a t e r to e a c h z o n e i s 
es tabl ished, the size of the pipe and 
valves supplying each zone can be de-
termined according to the flow and 
v e l o c i t y c h a r a c t e r i s t i c s of the pipe 
used. Pressure loss charts provide an 
easy way to size pipe and stay within 
acceptab le velocity ranges. 

12. Pipe materials 
Pipe mater ia ls vary according to the 
requi rements of the system, but most 
systems are now instal led with poly-
vinyl ch lor ide (PVC) pipe. An exper i -
enced irrigation designer will make 
r e c o m m e n d a t i o n s c o n c e r n i n g t h e 
pressure ratings and strength of the 
pipe. T h e s e should be followed ex-
plicit ly. 

A l l o w i n g l o w e r - r a t e d or under -
sized pipe to be installed will cause 
cost ly problems and may cripple the 
ent i re system. T h e pipe design should 
try to m i n i m i z e the amount of t rench-
ing and pipe installation to help con-
trol the sys tem's cost. 

Certain methods for using smal ler 
pipe sizes, such as designing in " loop-
ing, " can reduce friction loss and the 
system cost, but the designer should 
never unders ize pipe. If anything, use 
larger pipe sizes, especial ly if the sys-
tem may be expanded in the future, or 
if friction losses are bordering on the 
unacceptable . 

13. 'Accessorizing' 
At this point, the anci l lary i tems are 
designated, such as wiring and wire 



YAZOO! 
"Something Worth Shouting About." 

Yazcx) mowers have earned 
a reputation tor quality and 
endurance among customers 
throughout the most demand-
ing lawn care regions in the 
country: For 45 years, commer-
cial lawn maintenance firms 
and consumers hav e come to 
depend on our heavy-duty 
components, practical 
design, easy maneuverability 

and operator comfort. 
Whatever your application, 

Yazcx) has a mower to maximize 
your time on the job. Ch(x>se 
a cutting width from 20" to 
76"; with high performance 
engines strong enough to meet 
your needs. All Yaztx) mowers 

are designed for tough 
turf, but their responsive 

handling will 

leave your lawn with a sm<x)th, 
professional finish. 

You'll also like our prices. 
We're able to giv e you the fea-
tures you want - the aigged 
construction you need - at a 
cost that may surprise you. If 
you are kx)king for superior 
performance and matchless 
value, you can stop kx)king; 
and start shouting... "Yazoo!" 

For nearly half a century, Yaz(X) has 
proven that they cut with the best. Join 
our thousands of loyal customers, through-
out the country, as we intnxluce our 1990 
pnxluct line from coast to coast. 

To find out more about the complete 
line of Yaz(X) pnxJucts, circle the appro-
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card. Or better yet, give us a call, we have 
something worth shouting about. 
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sizes, valve boxes and controller ac-
cessories. T h e type of control ler and 
control ler location should also be de-
cided. 

Today's controllers range from the 
older style mechanica l c locks to the 
newer computer-based systems. 

Mechanica l c locks are reliable and 
tend to be easier to learn how to oper-
ate. but lack the impressive array of 
funct ions provided by the comput-
erized systems. Water management is 
now a rea l i ty with the c o m p u t e r -
based control lers . W e a t h e r stat ions 
supply up-to-the-minute information 
about the field environmental condi-
tions. which then alter the watering 
s c h e d u l e s to provide just the right 
amount of water when it is needed. 

Another impressive feature is the 
ability to operate remote controllers 
via the te lephone lines or radio com-
municat ions, all from a central loca-
tion. An irrigation computer can: 

• control fountains and lighting 
systems; 

• allow, because of "flow manage-
m e n t . " pump stations to run at their 
peak efficiency; and 

• most i m p o r t a n t l y , w a t e r and 
power are saved, so the life of system 
components is extended. 

A f t e r d o u b l e - c h e c k i n g t h e 
h y d r a u l i c ca l cu la t ions , the plan is 

nearly completed. 

14. Final design 
To finish the design, a final copy is 
created with detail for each compo-
nent of the system. Assumptions and 
bi ts of i n f o r m a t i o n that would be 
helpful to an installer should be in-
c l u d e d in t h e n o t e s . T h e l e g e n d 
should include a complete list of ma-
terial symbol designations. Even the 
hydraulic calculat ions can be part of 
the finished package. 

Most d e s i g n e r s wil l h a v e c o m -
pleted an irrigation schedule by this 
time. It helps to have this prepared 
prior to installation as a double check 
of the design, and to aid in making 
changes in the field during installa-
tion. 

Once the design is complete, the 
designer should develop a set of speci-
fications for the installation of the sys-
tem. This is crucial if the system is to 
be released for bids. 

15. Specifications 
Specif ications assist in establishing a 
level of quality and expectat ions for 
bidders. Substandard contractors will 
be obvious s ince they will fail to meet 
the r e q u i r e m e n t s of the spec i f i ca -
tions. Sub jec ts to consider including 
in the specifications are who is to lo-

cate all underground utilities; who ar-
ranges for permits and inspections; 
and who installs backflow preventers. 

I n c l u d e s t a t e m e n t s b inding the 
contractor to install according to local 
bui ld ing codes and the e q u i p m e n t 
m a n u f a c t u r e r ' s r e c o m m e n d a t i o n s . 
Outl ine in detail how components are 
to be installed and the procedure for 
starting up the system. Cover pay-
ment terms, retainers, and c lean-up 
expectat ions. 

Establish how the contractor is to 
store mater ia ls and equipment and 
any other special working conditions. 
But, most of all, be specific about what 
needs to be done. Don't force the con-
tractor to make assumptions. 

16. The contractor 
Several sources are available for assis-
tance and to obtain sample specifica-
t i o n s , i n c l u d i n g m a n u f a c t u r e r s , 
dis tr ibutors , trade assoc ia t ions and 
some attorneys. 

When a contractor is to be chosen to 
install the system, it pays to give careful 
attention to the selection process. Most 
contractors are honest, competent in-
stallers and are eager to provide the in-
formation you need for consideration. 
But, there are the bad apples. 

A professional contractor is usu-
a l l y w e l l p r e p a r e d for m e e t i n g s , 
knowledgeable about the product and 
the industry, and provides complete 
and a c c u r a t e d o c u m e n t a t i o n . T h e 
poor c o n t r a c t o r is usua l ly i l l -pre-
pared, late for appointments and call-
backs, offers vague answers and usu-
ally has the lowest price. 

Ask for references, and really con-
tact them. T h e questions asked will 
determine the quality of the informa-
tion received, so ask specif ic ques-
tions about issues important to the 
job. Listen carefully about how prob-
lems were resolved and how well the 
contractor handled cal lbacks and ser-
vice calls . Good contractors l ike to 
talk about their service because it is 
part of their success. 

I n q u i r e about t h e i r w a r r a n t y and 
s e r v i c e p r o c e d u r e s , e s p e c i a l l y if 
t h e r e is an e m e r g e n c y . E s t a b l i s h 
s e r v i c e cos ts up front ; e x p e c t , and 
be wi l l ing , to pay a fair pr ice for 
good s e r v i c e , b e c a u s e it is most defi-
n i te ly worth it. 

A new irrigation system is a long term 
investment, offering the end user years 
of reliable performance, if proper care is 
applied to the planning phases. LM 

Scott Knowles is manager of turf and irriga-
tion products for Wolf Creek Co., a Trot-
wood, Ohio-based distributor. He has a 
degree in agriculture from Ohio State 
University. 

Give a lot of thought to who you want as your irrigation contractor . Request and 
follow up on references and ask plenty of tough questions. 
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INSECTICIDES 
AND MITICIDES 

IN THE LANDSCAPE 
When landscape plants are introduced into new environs, 

concerns arise over susceptibility and resistance 
to foreign and familiar pests. 

by James R. Baker, Ph.D, and Stephen J. Toth, Jr. 

Wool ly apple aphids can have a devastat ing 
effect on p y r a c a n t h a . 

B i fasc i cu la te sca le on English ivy can give a 
l a n d s c a p e m a n a g e r h e a d a c h e s . 

Pest m a n a g e m e n t in 
the l a n d s c a p e envi -
r o n m e n t is u n i q u e 

due to the publ ic ' s contact 
with plants and the large 
n u m b e r of e x o t i c plant spe-
c ies and variet ies . 

S o m e of t h e s e s p e c i e s 
h a v e l i t t l e n a t u r a l r e s i s -
tance to insects and mites . 
In its nat ive land, an e x o t i c 
o r n a m e n t a l plant may have 
pests that are of l itt le conse -
q u e n c e b e c a u s e of n a t u -
r a l l y o c c u r r i n g p a r a s i t e s 
and predators. However , if 
the plant is in t roduced into 
a n e w e n v i r o n m e n t c o n -
taining pests but not para-
s i t e s a n d p r e d a t o r s , t h e 
pests may c a u s e cons ider -
able in jury . 

In addit ion, insec t i c ides 
or mi t i c ides applied for one 
pest m a y e l i m i n a t e para-
s i tes or p r e d a t o r s of that 
par t i cu lar pest or a n o t h e r 
pest. For e x a m p l e , spraying 
for a p h i d s m a y e l i m i n a t e 
parasi tes of mi tes and, as a 
result , mi tes may suddenly 
b e c o m e a major problem. 

Pests go for the green 
B e c a u s e w e l l - m a i n t a i n e d 
landscapes are usual ly ver-
dant in s p i t e of s u m m e r 
droughts , m a n y o r n a m e n -
tal plants in the landscape 
are s u s c e p t i b l e to f ie ld c r o p pests , 
s u c h as E u r o p e a n corn borer , corn 
e a r w o r m and beet a r m y w o r m . T h i s is 
in addit ion to the pests w h i c h are usu-
al ly c o n f i n e d to o r n a m e n t a l plants , 
such as bagworms, whitef l ies (on bed-
ding plants) , J a p a n e s e w e e v i l s and 
m a n y others . 

T h e g e n e t i c r e s i s t a n c e t o 
pest ic ides by insect and mite popula-
t ions has greatly aggravated problems 
with pest m a n a g e m e n t on o r n a m e n t a l 
plants. 

In c a s e s w h e r e an i n s e c t i c i d e or 
mi t i c ide fails to control a pest it o n c e 
contro l led , a poss ib le so lut ion is to 

switch to a c h e m i c a l with a 
d i f f e r e n t m o d e of ac t ion . 
An insec t ic ide or mit ic ide 
in a d i f f e r e n t c h e m i c a l 
group can have a different 
type of tox ic effect on the 
pest. 

Cross-resistant pests 
Pests are s o m e t i m e s " c ross 
r e s i s t a n t " to more than one 
c lass of c h e m i c a l (for e x a m -
ple, DDT and pyrethroids), 
but in most cases there is 
some benefit to switching to 
a different c lass of c h e m i c a l 
w h e n d e a l i n g w i t h res is -
tant pests. 

I n s e c t i c i d e s a n d m i t i -
c ides label led for landscape 
use are l isted according to 
t h e i r c h e m i c a l c l a s s e s in 
T a b l e 1. 

As a resul t of cons tant 
e x p o s u r e to pest ic ides dur-
ing the busy spraying sea-
son, the landscape manager 
has a greater risk of some 
dele ter ious effect caused by 
p e s t i c i d e s t h a n d o e s a 
h o m e o w n e r w h o may only 
apply pest ic ides a few t imes 
a year for only a few hours 
at a t ime. 

In addition to exposure 
d u r i n g a p p l i c a t i o n of a 
p e s t i c i d e , t h e l a n d s c a p e 
m a n a g e r a l so e n c o u n t e r s 
p e s t i c i d e r e s i d u e s on the 

foliage of plants just treated or treated 
the w e e k before . 

T h e obvious ways of reducing the 
r isks associated with pest ic ide use are 
to use less tox ic pest ic ides and de-
c r e a s e t h e a m o u n t of e x p o s u r e by 
using proper protect ive c lothing or by 
observing optimal re-entry t imes after 
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TABLE 1. FIGURE 1. 

Some insecticides and miticides 
labeled for use on landscape 
ornamentals. 

Bacterial Organophosphate 
Bacillus thuringiensis diazinon (D.z.n, 

(Bactospeine, Biotrol, Knox-Out) 
Dipel Thuricide, dimethoate 
Vectobac) (Cygon) 

Bacillus popilliae Di-Syston 
(Doom, Japademic. Dursban 
Milky Spore) Dylox, Proxol 

ethion 
Carbamates Imidan 

Baygon Malathion 
Dycarb, Ficam, Turcam (Cythion) 
Lannate* Metasystox-R2 
Mesurol Mocap 
Oxamyl 10 G Oftanol 
Sevin Orthene 
Vydate L* Pestroy, 

Sumithion 
Chlorinated hydrocarbons Triumph 

lindane 
Marlate Miscellaneous 
Pentac Amdro 
Thiodan Avid 

Insecticidal 
Pyrethroids soap 

Mavrik metaldehyde 
Talstar Morestan 
Tempo 2 Ornamite 

Vendex 

*Do not use on home landscapes. 

Source: James R Baker, Ph D. and Stephen J Toth. Jr 

Dermal toxicity of insecticides and 
miticides labeled for use on 
landscape ornamentals.1 

MOOGRATLY TOXC 

Meusystox R2 

Oi-Syston 1SG 

Feam W. Turcam 76 WP 

lindane 20 EC 

Triumph 4 E 

D m Diazmon AG 500 

Cythion 57 EC 

0 
SLIGHTIY TOXIC 

DurabanSOW 

Dylox, Proxol 80 SP 

Mavnk Aquaflow 

Omamrta 

Oxamyl 10 G 

Swm 4 F. 80 S 

Tampo 2 EC 

Vandax 50 WP 

Paalroy 8 EC 

Baygon 1.5 L 

Morestan 25 WP 

Orthene 75 S 

D j . n Diazmon 14 G 

0 10000 20000 

Dermal LD5Q (mg/kg) 

1 Dermal toxicity is determined by the lethal dose required to kill 50 percent of the 
test animals (LD^). The lower the LD^ (i.e., the shorter the bar), the more toxic a 
chemical is when applied to the skin. LD^s for Ficam W. Turcam 76 WP. Lindane 
20 EC. Proxol 80 SP and Vendex 50 WP are based upon tests on rats; LD^s for all 
other products are based upon tests on rabbits. Sources for the dermal LD jq data 
were the companies product material data safety sheets. In each case, the 
lowest LD jq reported for the formulated products was used. Moderately toxic 
pesticides are those with dermal LD^s ranging from greater than 200 mg/kg to 
2.000 mg/kg. Slightly toxic pesticides are those with dermal LD^s ranging from 
greater than 2,000 mg/kg to 20.000 mg/kg. 

t r e a t m e n t . 

Factoring toxicity 
W h e n c h o o s i n g a p e s t i c i d e to c o n t r o l 
i n s e c t s a n d m i t e s in l a n d s c a p e s , t h e 
c h e m i c a l ' s t o x i c i t y s h o u l d b e c o n s i d -

An insecticide or 
miticide in a different 
chemical group can 
have a different type of 
toxic effect on the pest. 

e r e d a l o n g w i t h t h e c h e m i c a l , cost , 
r e s i d u a l ac t iv i ty , e n v i r o n m e n t a l i m -
pact a n d e f f e c t i v e n e s s in c o n t r o l l i n g 
t h e pest . 

P e s t i c i d e s h a v e t h r e e m a j o r r o u t e s 
o f e n t r y in to t h e body : t h r o u g h t h e 
m o u t h (oral), t h r o u g h t h e e y e s or s k i n 
(dermal ) , or t h r o u g h t h e lungs ( inha la -
t ion) . 

I n f o r m a t i o n on t h e r e l a t i v e t o x i c -
ity o f a p e s t i c i d e p r o d u c t is p r o v i d e d 
o n t h e p r o d u c t ' s l a b e l w h i c h m u s t 
c o n t a i n o n e of t h e f o l l o w i n g s igna l 

words : " D a n g e r " (h ighly t o x i c ora l ly , 
d e r m a l l y or b y i n h a l a t i o n ) , " W a r n -
i n g " ( m o d e r a t e l y t o x i c ) or " C a u t i o n " 
(s l ight ly tox ic ) . 

A c o m p a r i s o n of t h e d e r m a l t o x i c -
i ty o f i n s e c t i c i d e s a n d m i t i c i d e s c o m -
m o n l y u s e d in l a n d s c a p e m a n a g e -
m e n t is p r o v i d e d in F i g u r e 1. 

I n s e c t i c i d a l soap a n d p r o d u c t s c o n -
t a i n i n g t h e b a c t e r i a B a c i l l u s thurin-
q i e n s i s ( e .g . , B a c t o s p e i n e , B i o t r o l , 
Dipel , T h u r i c i d e ) a re not i n c l u d e d in 
F i g u r e 1 b e c a u s e t h e y are g e n e r a l l y 
c o n s i d e r e d to b e n o n - t o x i c to h u m a n s . 

Reducing exposure 
T o p r e v e n t oral e x p o s u r e , do not eat , 
d r i n k , s m o k e or c h e w t o b a c c o w h e n 
h a n d l i n g or a p p l y i n g c h e m i c a l s a n d 
w a s h y o u r h a n d s i m m e d i a t e l y a f te r 
use . 

D e r m a l e x p o s u r e c a n b e r e d u c e d 
b y w e a r i n g a d e q u a t e p r o t e c t i v e 
c l o t h i n g a n d e q u i p m e n t d u r i n g m i x -
ing a n d a p p l i c a t i o n . T h e p r o d u c t l abe l 
u s u a l l y c o n t a i n s s p e c i f i c p r o t e c t i v e 
c l o t h i n g r e q u i r e m e n t s . H o w e v e r , t h e 
m i n i m u m p r o t e c t i v e c l o t h i n g t h a t 
s h o u l d b e w o r n w h e n us ing a n y i n s e c -
t i c i d e or m i t i c i d e are a l o n g - s l e e v e d 
shir t , long pants , a n d r u b b e r or n e o -
p r e n e g loves . 

R u b b e r g loves c a n r e d u c e d e r m a l 
e x p o s u r e to p e s t i c i d e s by m o r e t h a n 
9 5 p e r c e n t . E x p o s u r e b y i n h a l a t i o n 
c a n b e p r e v e n t e d by w e a r i n g a respi -
rator w h e n a p p l y i n g c h e m i c a l s a n d by 
a v o i d i n g t r e a t e d a r e a s i m m e d i a t e l y 
a f ter an i n s e c t i c i d e or m i t i c i d e is ap-
pl ied u n l e s s w e a r i n g p r o p e r p r o t e c -
t ive e q u i p m e n t . LM 

James R. Baker (above) is professor of ex-
tension entomology at North Carolina State 
University. Stephen J. Toth, Jr. is an exten-
sion specialist in pesticide impact assess-
ment at North Carolina State University. 


