
Inside-out 

disease contro 
You ' l l get the best 
results w h e n you 
use the r ight f ung i -
c ide fo r the p r o b -
l em. N e w p roducts 
g ive you even m o r e 
opt ions 

BY M I C H A E L L. A G N E W , PH .D . 

Lawn disease problems are 
getting more complicated 
and selecting the proper 
fungicide to use is not a 
simple process, especially 
if it is to be used on resi-
dential lawns. The Food 

Quality Protection Act evaluation process 
has resulted in the voluntary removal of 
several fungicides from use on residential 
lawns. If you treat turf diseases, you may 
have to consider new solutions. 

The ideal fungicide for use on residen-
tial lawns should be reasonably priced and 
possess curative properties, long term dis-
ease control and a positive human safety 
profile. The best way to select a fungicide 
is to understand key diseases and how a 
fungicide works on or in the plant. 

How fungicides deliver control 
"Mode of activity" is a phrase that refers to 

how the fungicide's active ingredient deliv-
ers disease control on or in a plant. You can 
use the mode of activity to give a general 
classification of the length of disease con-
trol provided b]r a particular fungicide, and 
to determine if the fungicide will provide 
any curative activity once the pathogen has 
infected the plant. There are three mode of 
activity types: 

• contact, 
• penetrant, and 
• mesostemic fungicides. 
Contact fungicides act only on the plant 

surface. They provide effective preventive 

disease control on those fungi that are pre-
sent on the outside of the plant, but little 
to no effect on a fungi present inside the 
plant. Because contact fungicides act on 
the surface, you must get thorough cover-
age with the fungicide to protect the plant. 
Contact fungicides are constantly being ex-
posed to degradation through weathering 
and exposure to light (photodecomposi-
tion); thus, a typical contact fungicide will 
only provide protection for a period of 
seven to 14 days. 

Examples of contact fungicides include 
chlorothalonil (Daconil), mancozeb (Fore) 
and quintozene (PCNB). Chlorothalonil 
produced after 1999 will no longer carry a 
label for residential lawn use. 

Penetrating activity 
Penetrant fungicides (sometimes referred 
to as systemic) act on the plant's surface, 
but they also stop the spread of fungi by 
penetrating the plant in quantities signifi-
cant enough to be toxic to fungi inside. 
There are three subclassifications within 
penetrant fungicides: localized, acropetal 
and systemic. 

Localized penetrants move into the 
plant tissue and remain at the point of 
entry. They protect only the immediate 
area where they were sprayed. There is lit-
tle or no translocation within the plant, 
making it necessary to reapply every 14 to 
21 days. 

Examples of localized penetrant fungi-
continued on page 56 



MODE OF ACTIVITY COMPARISON 

Necrotic ring spot being controlled 

Compare costs 
& rates 
As a lawn care operator or turf man-
ager, you are not without various op-
tions. Newer fungicides may appear 
more expensive at first glance, but be 
aware that the application rates are a 
lot less then the rates for older stan-
dard fungicides. For example, the rate 
for Compass (0.1 to 0.25 oz/1,000ft2) is 
approximately 90% less than that of 
Daconil Ultrex (1.8 to 7.8 oz/1,000ft2). 
Reduced rate fungicides equate to less 
active ingredients placed into the envi-
ronment, less exposure to an active in-
gredient by the applicator and less 
storage space. 

FUNGICIDE COST COMPARISON 

Examples 
Characteristics: 
acts on the 
plant surface 

absorbed by waxy 
layer of the plant 

redistribution 
by water 

redistribution by 
vapor movement 

penetrates plant 
tissue 

translaminar 
movement 

transported in the 
vascular system 

Compass 
Mesostemic 

Sterol Inhibitors 
Acropetal Penetrants 

Chlorothalonil 
Protectant 

MESOSTEMIC ACTIVITY 
Redistribution 

i plant surface 
Redistribution by 
vapor movement 

Absorbed by 
waxy layer 

Acts on the 
plant surface 

\ 
Penetrates 
plant tissue 

Translaminar 
movement 

Product Rate Spray interval Cost per application Cost per treatment-day 
(days) (S/1000 ft2) (S/1000 ft2) 

Daconil Ultrex 82.5WDG 3.67 oz 14 2.06 0.21 
Compass 50WDG 0.2 oz 21-28 3.38 0.12-0.16 
Banner MAXX 1.24MEC 2.0 fl oz 28 3.82 0.13 
Banner MAXX 1.24MEC 1.0 oz 
+ Compass 50WDG 0.15 oz 21-28 3.60 0.13-0.17 
Heritage 50WG 0.4 oz 28 8.62 0.31 
Cleary's 3336 50WP 6.0 oz 28 7.44 0.27 

Necrotic ring spot symptom 



T A B L E 1. F U N G I C I D E S L A B E L E D FOR R E S I D E N T I A L L A W N S 

Pathogen Fungicides Rates (oz/1,000 
Brown Patch Azoxystrobin (Heritage 50WG) 0.2 — 0.4 

Flutolanil (ProStar 70WP) 1.5 — 3.0 
Thiophanate-methyl (Cleary's 3336 50WP) 2.0 
Trifloxystrobin (Compass 50WG) 0.1—0.25 

Dollar Spot Fenarimol (Rubigan 1AS) 0.75 
Mydobutanil (Eagle 40WP) 0.5 — 1.2 
Propiconazole (Banner MAXX 1.3 MEC) 1.0-2.0 
Thiophanate-methyl (Cleary's 3336 50WP) 2.0 
Triadimefon (Bayleton 50WP) 0.5 

Gray Leaf Spot Azoxystrobin (Heritage 50WG) 0.2 — 0.4 
Thiophanate-methyl (Cleary's 3336 50WP) 4.0 — 8.0 
Trifloxystrobin (Compass 50WG) 0.15 — 0.25 

Leaf Spot Azoxystrobin (Heritage 50WG) 0.2 — 0.4 
(Melting out) Thiophanate-methyl (Cleary's 3336 50WP) 4.0 — 8.0 

Trifloxystrobin (Compass 50WG) 0.1—0.2 
Necrotic Ring Spot Azoxystrobin (Heritage 50WG) 0.4 

Fenarimol (Rubigan 1AS) 4.0 — 8.0 
Mydobutanil (Eagle 40WP) 1.2 
Thiophanate-methyl (Cleary's 3336 50WP) 4.0 — 8.0 
Propiconazole (Banner MAXX 1.3 MEC) 4.0 

Red Thread Azoxystrobin (Heritage 50WG) 0.2 — 0.4 
Fenarimol (Rubigan 1AS) 8.0 
Mydobutanil (Eagle 40WP) 0.6—1.2 
Triadimefon (Bayleton 50WP) 0.5 — 1.0 
Thiophanate-methyl (Cleary's 3336 50WP) 2.0 
Propiconazole (Banner MAXX 1.3 MEC) 1.0—2.0 
Trifloxystrobin (Compass 50WG) 0.1 —0.2 

Summer Patch Azoxystrobin (Heritage 50WG) 0.4 
Fenarimol (Rubigan 1AS) 4.0 — 8.0 
Mydobutanil (Eagle 40WP) 1.2 
Triadimefon (Bayleton 50WP) 2.0 
Thiophanate-methyl (Cleary's 3336 50WP) 4.0 — 8.0 
Propiconazole (Banner MAXX 1.3 MEC) 4.0 
Trifloxystrobin (Compass 50WG) 0.2 — 0.25 

continued from page 54 
cides include vinclozolin (Vorlan, Curalan) 
and iprodione (Chipco 26GT). Iprodione 
produced after 1999 will no longer carry a 
label for residential lawn use. 

Acropetal penetrants enter the plant 
tissue and move translaminarly, from the 
top of the leaf surface through the leaf tis-
sue and to the bottom of the leaf. They 
also move upward in the xylem, the water-
conducting tissue of the plant's vascular 
system. This protects the plant tissue from 
the point of entry into the plant and up-
ward. These fungicides have limited or no 
downward movement, so you must use 
enough water carrier to get the fungicide 
to the crown of the plant, typically 2 gal. of 
water per 1,000 ft2. Most acropetal pene-
trants can provide up to 28 days of disease 
control, depending on rate and target 
fungi. 

Some acropetal penetrants include 
propiconazole (Banner MAXX), triademe-
fon (Bayleton), azoxystrobin (Heritage) 
and mefenoxam (Subdue MAXX). 

Systemic penetrants are similar to 
acropetal penetrants, but they also move 
through the phloem (food-conducting tis-
sue) as well as the xylem. When applied, 
systemic penetrants can move both up-
ward and downward in the plant tissue. 

The only systemic penetrant used in 
turf is fosetyl Al (Aliette). This is limited to 
the control of Pythium blight and labeled 
to provide protection up to 21 days. 

New activity mode 
A new class of fungicide with a unique 
mode of activity called "mesostemic" was 
introduced in 1999. Trifloxystrobin (Com-
pass) is the first turfgrass fungicide with a 
mesostemic mode of activity, combining 
some attributes of both contacts and pene-
trants to provide additional disease protec-
tion. This type of fungicide has similar ac-
tivity to penetrant fungicides in that both 

continued on page 58 



disease control 

What makes a ITieSOStemiC fungicide unique is that it forms a 
weather-resistant deposit on the surface in the waxy layer of the plant. 

continued from page 56 
penetrate the plant tissue and translocate 
translaminarly to the bottom of the leaf 
surface. 

What makes a mesostemic fungicide 
unique is that it forms a weather-resistant 
deposit in the waxy surface layer of the 
plant. This deposit is a reservoir for contin-
ual penetration that replaces active ingredi-
ents lost to metabolism. 

Mesostemic and contact fungicides 
both act on the plant surface to provide 
protection from external fungi. In addition, 
both types of fungicides can be redistrib-
uted on the leaf tissue. 

Unlike a contact fungicide, however, 
mesostemic fungicides are rainfast and not 

appreciably affected by weathering and 
photodecomposition. 

A mesostemic fungicide also has the 
unique ability to redistribute at the plant 
surface by localized vapor movement de-
spite lacking volatility and, consequently, 
the ability to move off-site. The vapor 
phase activity is seen over short distances 
of 2 in. to 3 in. within the plant canopy, 
and movement is greatest within the first 7 
to 14 days after the application. This is 
when the free portion of the fungicide is 
available for redistribution. It also appears 
that the fungicide will move off of clip-
pings to provide enhanced disease protec-
tion for the same time period. 

The different ways a mesostemic fungi-

cide can provide plant protection adds up 
to 21 to 28 days of disease control. 

Designing a program 

Once you've decided which fungicide to 
use, use it properly. Consider these three 
factors: 

• timing the fungicide application, 
• water carrier volume, and 
• turfgrass growth rate. 
Timing. Most fungicide applications 

work best if applied on a preventive basis. 
You not only use less fungicide, but there 
is no plant damage. If you are treating for 
brown patch or gray leaf spot, get the first 
application on before weather conditions 
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that are conducive to disease development 
occur — otherwise, the application should 
be considered as the post-infection kind. 
Both brown patch and gray leaf spot are 
active within the turf stand long before you 
see symptoms of damage. One application 

Brown patch: individual patch on tall fescue 

is rarely enough to provide 100% control 
of brown patch. Plan for two applications 
spaced 21 to 28 days apart. 

A typical application for leaf spot or red 
thread control is to apply the fungicide at 
the first sign of disease. Since these are pri-
marily foliage diseases, a one-time applica-
tion may be enough to provide disease 
control. If weather conditions persist, a sec-
ond application may be necessary 21 to 28 
days later. 

Water. Always use enough water to 
provide thorough coverage. Skimping on 
water volume can greatly reduce the length 
of disease control. If you don't use enough 
water when applying a fungicide, coverage 
is not good and the fungicide can be 
mowed off quickly. Control of foliar dis-

ease is best achieved when using water car-
rier volume of 2 gal. per 1,000 ft2. If treat-
ing for soil-borne pathogens such as 
necrotic ring spot, water volumes of 4 gal. 
per 1,000 ft2 are best. 

Applying fungicides in too much water 
can also affect disease control — the fungi-
cide may be moved beyond the turf and 
into the soil where it may not be available 
for uptake. 

Groivth rate. Finally, the efficacy of a 
fungicide is greatly affected by the growth 
rate of a turfgrass. Mowing removes fungi-
cides, and if the turfgrass is growing too 
fast, more of the fungicide is removed with 
the increased clipping. LM 

—Michael Agnew is research and 
development manager, Novartis Crop 

Protection, Kennett Square, PA. 
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