
When you buy a piece of turf equipment from your 
Jacobsen distributor, he knows that the sale doesn't end 
with delivery. 

In fact, it's just beginning. The rest of it depends upon 
his ability to give you fast service whenever it's needed. 
He knows that when your equipment is out for service, 
it's like having no equipment at all. 

That's why your Jacobsen distributor goes out of his 
way to offer you the best service in the business. From 
normal maintenance to emergency repairs. 

And he's been going out of his way for a long time. Our 
distributors have been with us for an average of 25 years. 
And their service managers have been with them for an 
average of 11 years. That's one heck of a lot of experience. 

But Jacobsen distributors don't rest on laurels. Every 
year they send their service managers and key people to our 
Racine Product Training Center for comprehensive training 
sessions. 

To stay up-to-date on new products and modifications. 
To attend workshops on subjects such as the latest 

advances in hydraulics and transmissions. And to attend 
seminars on parts, service and management training. 

Not only that, Jacobsen distributors hold field seminars 
and offer training to those customers who handle their own 
routine maintenance. 

Fast service. Done by professionals who are thoroughly 
trained. 

That's what you said you expect. 
And that's why we feel that the sale is really completed 

in the service department. 
Next time you get a chance, ask your Jacobsen distribu-

tor to tell you about his service philosophy. 
The more you listen to what he has to say, the more 

you'll know he's been listening to you. 

We hear you 
Jacobsen Division of Textron Inc. 



Relative effectiveness of fungicides and 
nematicides in fusarium blight control 
By Houston B. Couch, J a m e s M. Garber , and Joseph A. F o x 

F u s a r i u m blight is an important 
and w i d e s p r e a d d i s e a s e of t e m p e r a t e 
z o n e tur fgrasses (4 ) . Its c l in ica l syn-
d r o m e consis ts of two p h a s e s : (1) l e a f 
b l ight ing and c r o w n rot, and (2) root 
rot. T h e l e a f b l ight ing and crown rot 
p h a s e is first s e e n as light g r e e n 
p a t c h e s of turf 2 to 6 i n c h e s in 
d i a m e t e r . T h e s e a r e a s c h a n g e to a dull 
r e d d i s h b r o w n , then to tan, and f inal ly 
to a light s traw color . T h e s h a p e s of 
these a r e a s may b e e l o n g a t e d s t reaks , 
c r e s c e n t s , or c i r c u l a r p a t c h e s . 

In t h e l a t e r s t a g e s of d i s e a s e 
d e v e l o p m e n t , these c i r c u l a r a r e a s 
m a y e n l a r g e to 1 to 3 f e e t in d i a m e t e r 
with c e n t e r tufts of g r e e n , a p p a r e n t l y 
u n a f f e c t e d grass. T h i s c o m b i n a t i o n 
p r o d u c e s a distinct " f r o g - e y e " e f fec t . 
Q u i t e c o m m o n l y , the " f r o g - e y e " pat-
tern m a y b e e i ther a b s e n t or in low in-
c i d e n c e . In these c a s e s , the overa l l 
s y m p t o m p a t t e r n w i l l b e e i t h e r 
g e n e r a l bl ight ing or c r e s c e n t s and 
s t reaks that a r e e i t h e r i so lated or 
impinging on e a c h o ther . (3 ,6 ) 

W h e n t h e r o o t r o t p h a s e o f 
F u s a r i u m blight p r e d o m i n a t e s , the 
p l a n t s b e c o m e s t u n t e d , turn p a l e 
green in color , and do not r e c o v e r 
r e a d i l y f r o m m o w i n g or a d v e r s e 
w e a t h e r condi t ions . T h e roots of these 
plants a r e c h a r a c t e r i z e d b y a b r o w n to 
r e d d i s h - b r o w n dry rot. As the d i s e a s e 
p r o g r e s s e s , these roots b e c o m e d a r k e r 
in c o l o r d u e to c o l o n i z a t i o n by soil -
s a p r o p h y t e s . (4) 

In e s t a b l i s h e d s t a n d s of t u r f -
grasses , t h e main s o u r c e s of inoculum 
for n e w i n f e c t i o n s a r e d o r m a n t fungus 
t issue in p lants that w e r e co lon ized 
t h e p r e v i o u s g r o w i n g s e a s o n a n d 
F u s a r i u m that is a c t i v e l y growing in 
the t h a t c h . Cer ta in i s o l a t e s of the 
fungi that inc i te F u s a r i u m blight h a v e 
b e e n s h o w n to vary in t h e i r a ir t em-
p e r a t u r e r e q u i r e m e n t s for m a x i m u m 
p a t h o g e n i c i t y . As a g e n e r a l ru le , how-
ever , the fo l iar p h a s e of the d i s e a s e is 
m o r e s e v e r e during e x t e n d e d p e r i o d s 
of high a t m o s p h e r i c h u m i d i t y with 
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d a y t i m e air t e m p e r a t u r e s f r o m 80° to 
9 5 ° F . a n d night air t e m p e r a t u r e s of 
7 0 ° F . or a b o v e . ( 3 ) 

T u r f g r a s s grown u n d e r d e f i c i e n t 
c a l c i u m nutr i t ion is m o r e s u s c e p t i b l e 
to F u s a r i u m bl ight . Also, the d i s e a s e is 
m o r e s e v e r e u n d e r condi t ions of high 
ni t rogen fe r t i l i za t ion (3,5) a n d w h e n 
the p lants a r e u n d e r soil m o i s t u r e 
stress . (5) 

Incited by two species of fungi 
F u s a r i u m bl ight is i n c i t e d b y two 
s p e c i e s o f f u n g i — F u s a r i u m 
r o s e u m ( 3 ) and Fusarium t r i n c i n c t u m . 
Both s p e c i e s a r e known to b e t ransmit -
ted on turfgrass seed(2 ,3 ) . A l s o , they 
are c a p a b l e of surviving as sapro-
phytes in the thatch and soil . 

In addi t ion to d i f fer ing in t h e i r air 
t e m p e r a t u r e r e q u i r e m e n t s for max-
i m u m p a t h o g e n i c i t y , i n d i v i d u a l 
i so lates of F u s a r i u m roseum a r e also 
known to v a r y in their b a s i c path-
o g e n i c p o t e n t i a l . T h i s v a r i a b i l i t y 
ranges all the w a y f rom b e i n g c a p a b l e 
of growing only as ob l iga te sapro-
p h y t e s to f u n c t i o n i n g a s h i g h l y 
pa thogen ic , p r i m a r y p a r a s i t e s . Also, 
the o v e r a l l s y m p t o m p a t t e r n s within 
the group of turfgrass d i s e a s e s that a re 
c h a r a c t e r i z e d b y e i t h e r f o l i a g e 
b l i g h t i n g or c r o w n rot c o m m o n l y 
over lap . F o r e x a m p l e , in s t a n d s of 
turfgrass u n d e r tee or f a i r w a y cutt ing 
h e i g h t s , t h e s y m p t o m p a t t e r n for 
R h i z o c t o n i a b r o w n patch a n d Pyth ium 
blight o f ten d u p l i c a t e those d e s c r i b e d 
a b o v e for F u s a r i u m blight . 

P o s i t i v e d i a g n o s i s of F u s a r i u m 
b l ight , t h e n , r e q u i r e s m o r e t h a n 
o b s e r v i n g the assoc ia t ion of this par-
t icular s p e c i e s with what w o u l d ap-
p e a r to b e the a p p r o p r i a t e s y m p t o m 
pat tern of the d i s e a s e . It a lso r e q u i r e s 
that Fusarium roseum b e i so la ted 
f rom the d i s e a s e d t issue, g r o w n in 
p u r e c u l t u r e , a n d then s h o w n to b e 
p a t h o g e n i c to the turfgrass v a r i e t y in 
q u e s t i o n . If this p r o c e d u r e is not 
f o l l o w e d , then the condi t ion in q u e s -
t i o n c a n n o t b e u n e q u i v o c a b l y 
d iagnosed as F u s a r i u m bl ight . (3) 

A r e n e m a t o d e s the p r i m a r y c a u s e of 
F u s a r i u m blight? 
In the ini t ia l report on F 'usarium 
bl ight , it w a s noted that a pos i t ive 

c o r r e l a t i o n w a s not found b e t w e e n the 
o c c u r r e n c e of the d i sease and the 
p r e s e n c e of p a r a s i t i c n e m a t o d e s ( 3 ) . In 
1972, h o w e v e r , the possibi l i ty w a s 
r a i s e d that n e m a t o d e s might b e the 
m a j o r causa l f a c t o r in the d e v e l o p -
m e n t of F u s a r i u m blight. T h e in i t ia -
t ion of this theory w a s b a s e d on two 
r e p o r t s . L a u g h l i n a n d V a r g a s (7) 
f o u n d t h a t b e n o m y l , a s y s t e m i c 
f u n g i c i d e known to control F u s a r i u m 
bl ight , r e d u c e d the populato in l eve l of 
s tunt n e m a t o d e s (Tylenchorhynchus 
dubius) on T o r o n t o c r e e p i n g b e n t g r a s s 
(Agrostis palustris) w h e n a p p l i e d at a 
s ing le a p p l i c a t i o n r a t e of 46.6 o u n c e s 
o f f o r m u l a t e d p r o d u c t p e r 1 , 0 0 0 
s q u a r e fee t . R a t e s l e ss than this f a i l e d 
to r e d u c e the n e m a t o d e popula t ion 
l e v e l . 

T h i s repor t w a s soon f o l l o w e d by a 
p a p e r by V a r g a s a n d Laughl in that 
o u t l i n e d the resul ts of a g r e e n h o u s e -
b a s e d study in w h i c h stunt n e m a t o d e s 
a n d an iso late of Fusarium r o s e u m 
w e r e used singly a n d in c o m b i n a t i o n 
to i n o c u l a t e the roots of c o n t a i n e r -
g r o w n M e r i o n K e n t u c k y b l u e g r a s s 
(Poa pratensis). T h e stunt n e m a t o d e 
i n o c u l a t e d plants s h o w e d a s ign i f i cant 
r e d u c t i o n in growth rate . T h e p l a n t s 
i n o c u l a t e d w i t h Fusarium roseum 
a l o n e did not show a s igni f icant r e d u c -
tion in growth ra te . W h e n M e r i o n 
b l u e g r a s s roots w e r e inocu la ted with a 
c o m b i n a t i o n of stunt n e m a t o d e s and 
Fusarium r o s e u m spores , the growth 
r a t e w a s not s igni f i cant ly less than 
p l a n t s that had b e e n inocula ted with 
s tunt n e m a t o d e s a l o n e (see T a b l e 1). 
T h e c o n c l u s i o n the authors d r e w f r o m 
this work , h o w e v e r , w a s " O u r r e s u l t s 
i n d i c a t e t h a t t h e d i s e a s e c a l l e d 
F u s a r i u m b l i g h t o f t u r f g r a s s e s , 
p r e v i o u s l y b e l i e v e d to b e i n c i t e d 
s o l e l y by e i t h e r Fusarium r o s e u m or F. 
t r in c in c t u m i n v o l v e s an i n t e r a c t i o n 
with T. dubius." 

In s u b s e q u e n t f i e ld studies, V a r g a s 
and a s s o c i a t e s r e p o r t e d s ign i f i cant 
r e d u c t i o n s i n t h e i n c i d e n c e o f 
F u s a r i u m blight with a p p l i c a t i o n s of 
e i t h e r 4.5 pounds V y d a t e , 3 p o u n d s 
N e m a c u r , 3 p o u n d s Dasani t , or 3 
p o u n d s M o c a p per 1,000 s q u a r e f e e t . 
In repor t ing these resul ts , they s ta ted 
that they felt they g a v e " . . . support to 
the t h e o r y that n e m a t o d e s are the m a -
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jor pathogen in the disease cal led 
Fuasarium blight."(12) In order for 
maximum control to be achieved, they 
felt that the nematic ide " . . . must be 
applied early in the season be fore the 
Fusarium blight symptoms begin to 
appear." (10) 

More recently, this concept that 
nematodes are the primary causal fac-
tor in Fusarium blight development 
has been stated as follows: " In Michi -
gan, typical symptoms of Fusar ium 
blight of Mer ion Kentucky bluegrass 
frequently only occur in the presence 
of both stunt nematodes and the fungi 
Fusarium roseum and F. trincinctum. 
T h e stunt nematode increases suscep-
tibility to the fungi and appears to be 
the predisposing agent for this disease 
complex." (1) 

1978 field study 
During July and August 1978, we con-
ducted field trials to (1) evaluate 
certain nematic ides for the control of 
Fusarium blight and the effect of both 
f u n g i c i d e s a n d n e m a t i c i d e s on 
nematode populations in the soil, (2) 
compare the ef fect iveness of standard 
and candidate fungicides for the con-
trol of Fusarium blight, (3) determine 
if a relationship exists between timing 
of fungicide a n d / o r nematic ide ap-
plications and disease control with 
respect to preventive and curat ive 
programs, and (4) determine if differ-
ences in control occur between one 
application at a high rate and two ap-
plications at low rates of se lected 
fungicides. 

The test areas were located on two 
fairways of a golf course near Blacks-
burg, Va. Both fairways consisted of 
irrigated stands of Merion Kentucky 
bluegrass cut to IV2 inches. Both fair-
ways also had a history of major out-
breaks of Fusarium blight. 

Four nematic ides (Dasanit, Mocap, 
Nemacur , and Nydate) were tested at 
rates of active ingredient per 1,000 
square feet that have been reported to 
c o n t r o l F u s a r i u m b l i g h t . F i v e 
fungic ides ( B a y l e t o n , CGA 64251, 
Fungo 50, RP 26019, and Tersan 1991) 
w e r e included in the trials. In both the 
preventive and curative programs, 
single applications of three of the 
fungicides (Fungo 50. Tersan 1991, and 
Bayleton) were made at high rates, 
while two applications were made of 
e a c h at l o w r a t e s . A l l o f t h e 
nematic ides and the two remaining 

fungicides (CGA 64251 and RP 26019) 
were made in single applications. In 
the preventive trials, the time interval 
be tween the two split applications 
was 30 days, while with the curative 
tests, 12 days lapsed between the two 
treatments . 

In the preventive program, the 
cl inical symptoms of Fusarium blight 
did not appear until 30 days after the 
initial fungicide and nematic ide treat-
ments. In the curative program, the 
disease was in high incidence and 
uniformly distributed over the test 
area at the time of the first pesticide 
applications. 

For a listing of the materials tested 
and the i r act ive ingred ients and 
manufacturers , see T a b l e 2. The rates 
and dates of a p p l i c a t i o n for the 
prevent ive and curative programs are 
given in Tables 3 and 4. 

T h e individual plots measured 3 by 
10 f e e t . E a c h t r e a t m e n t was ran-
domized through five replications. All 
fungicides were applied with a custom 
built sprayer equipped with a boom 
and T e e jet nozzles and delivering 30 
psi at the nozzles. T h e dilution rate for 
the fungicides was 10 gallons of water 
per 1,000 s q u a r e f e e t . T h e l iquid 
nemat ic ide , Vydate L, was applied 
with a watering can in the equivalent 
of 33 gallons of water per 1,000 square 
feet . T h e other nemat ic ides were ap-
p l i e d wi th a d r o p s p r e a d e r . Al l 
nemat ic ides were watered into the 
soil immediately af ter application. 

Throughout the course of the trials, 
isolations were made from plants 
col lected from areas in the test sites 
showing symptoms of Fusar ium blight. 

T h e s e c o n s i s t e n t l y y i e l d e d p u r e 
cultures of Fusarium roseum. In labo-
ratory tests, these isolates w e r e found 
to be highly pathogenic to the foliage 
of Merion Kentucky bluegrass. 

Disease ratings were based on a 
visual est imate of the percent foliage 
blighted per plot. In the preventive 
program, soil samples were collected 
from each plot 46 days from the time 
of n e m a t i c i d e a p p l i c a t i o n a n d 
nematode population determinations 
made. T h e s e counts were based on the 
number of nematodes per 100 cubic 
cent imeters of soil. All data was sub-
jected to analysis of var iance and 
compared by means of Duncan's mul-
tiple range test. T h e resu l t s a r e 
presented in Tables 3 and 4. 

Timing of fungicide application im-
portant 
In overview, the results of these tests 
serve to re inforce the bas ic principle 
that e f fect ive control of Fusarium 
blight can only be achieved by the ap-
plication of fungicides on a prevent ive 

Table 1. Fresh weights of Meriod Kentucky 
bluegrass roots inoculated with Fusarium 
roseum and/or Tylenchorhynchus dubius af-
ter 90 days. (From Vargas and Laughlin (11). 

Fresh weight 
Treatment (g)H 

T. dubius-F. roseum combinations .31 a 
T. dubius alone .36 a 
F. roseum alone .83 b 
Untreated control 1.10 b 

"Each value is a mean of four replications. Means 
not followed by the same letter are significantly 
different at the 5% level according to Duncan's 
multiple range test. 

Table 2. Materials used in the trials — their active ingredients and manufacturers. 
Material Active Ingredients Manufacturer 

Bayleton (WP) 50% 1-(4-chlorophenoxy)-3, 3-dimethyl-l-
(IH-1,2,4-triazol-l-yl)-2-butanone 

Mobay Chemical Corporation 

CGA 64251 (EC) 3 g a.i./fl oz a.i. confidential Ciba-Geigy Corporation 
Dasanit (G) 15% 0,0-diethyl 0-|4-(methylsulfinyl) 

phenyl] phosphorothioate 
Mobay Chemical Corporation 

Fungo 50 (WP) 50% dimethyl 4,4'-o-phenylenebis [3-
thioallophanate] 

Mallinckrodt Chemical Works 

Mocap (G) 10% 0-ethyl S,S-dipropyl phosphorodi-
thioate 

Mobil Chemical Co. 

Nemacur (G) 15% ethyl 3-methyl-4-(methylthio) phenyl 
(1-methylethyl) phosphoramidate 

Mobay Chemical Corporation 

RP 26019 (WP) 50% 3-(3,5-dichloropheny!)-N-(1-methyl-
ethyl)^,4-dioxo-1-imidazolidinecar-
boximide 

Rhdne-Poulenc Inc. 

Tersan 1991 (WP) 50% methyl 1-(butylcarbamoyl)-2-benz-
imidazolecarbamate 

E. I. du Pont de Nemours & Co., Inc. 

Vydate (L) 2L methyl N'N'-dimethyl-N-|(methylcarba-
moyl)oxy|-1-thiooxamimidate 

E. I. du Pont de Nemours & Co., Inc. 
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Table 3. Relative effectiveness of 5 fungicides and 4 nematicides ap-
plied on a preventive schedule for control of Fusarium blight of 'Merion' 
Kentucky Bluegrass. 

Treatment Rate/1000 sq ft ' Disease Rating-

Nemacur(G) 3 lb 7.0 A 
Mocap (G) 5 lb 6.8 AB 
Vydate L (L) 1.8 Pt 6.8 AB 
Dansanit (G) 3 lb 6.0 ABC 
Check — 5.8 ABCD 
Fungo 50 (WP) 8 oz 5.0 BCDE 
RP 26019 (WP) 8 oz 4.8 CDE 
Fungo 50 (WP) 16 oz 4.5 CDE 
Fungo 50 (WP)* 4 oz 4.3 CDE 
Tersan 1991 (WP) 8 oz 4.0 DE 
Tersan 1991 (WP) 16 oz 3.5 E 
Tersan 1991 (WP)* 4 oz 1.8 F 
CGA 64251 (EC) 12 g a.i. 1.8 F 
CGA 64251 (EC) 20 g a.i. 1.8 F 
Bayleton (WP) 16 oz 0.3 F 
Bayleton (WP)* 4 oz 0.0 F 
Bayleton (WP) 8 oz 0.0 F 

*AII treatments marked with an asterisk were applied twice, July 6 and August 3. 
All other treatments were applied only once, July 6. 

'Unless otherwise stated, all dosage levels are given in amount of formulated 
product. 

2Disease ratings are based on a visual estimate of the percent turfgrass foliage 
blighted per plot (0 = no blighting, 10 = 100% blighted). Rating date: August 
28. Means not followed by the same letter are significantly different at the 5% 
level. 

Table 4. Relative effectiveness of 5 fungicides and 4 nematicides ap-
plied on a curative schedule for control of Fusarium blight of 'Merion' 
Kentucky Bluegrass. 

Treatment Rate/1000 sq ft1 Disease Rating 

Mocap(G) 5 lb 6.8 A 
Nemacur (G) 3 lb 6.4 A 
Dasanit (G) 3 lb 6.4 A 
Vydate L (L) 1.8 Pt 6.6 A 
Check — 6.2 A 
RP 26019 (WP) 8 oz 4.0 B 
CGA 64251 (EC) 20 ga.i. 3.8 BC 
Fungo 50 (WP)* 4 OZ 3.4 BCD 
Bayleton (WP) 16 oz 3.2 BCD 
Bayleton (WP) 8 oz 2.8 BCDE 
CGA 64251 (EC) 12 ga.i. 2.8 BCDE 
Bayleton (WP)* 4 oz 2.2 CDEFG 
Fungo 50 (WP) 8 oz 2.0 DEFG 
Tersan 1991 (WP)* 4 oz 1.2 EFG 
Tersan 1991 (WP) 8 oz 1.2 EFG 
Fungo 50 (WP) 16 oz 1.0 FG 
Tersan 1991 (WP) 16 oz 0.4 G 

* All treatments marked with an asterisk were applied twice, August 2 and 14. All 
other treatments were applied only once, August 2. 

'Unless otherwise stated, all dosage levels are given in amount of formulated 
product. 

-Disease ratings are based on a visual estimate of the percent turfgrass foliage 
blighted per plot (0 = no blighting, 10 = 100% blighted). Rating date: August 
28. Means not followed by the same letter are significantly different at the 5% 
level. 

Table 5. Correlation coefficients for relationship between incidence of 
Fusarium blight and population levels of parasitic nematodes. 

Fusarium Blight Symptoms 

Nematode Population Preventive Curat ive 
Levels Program Program 

Entire Nematode 
Population -.51 -.46 

Population of Stunt 
Nematodes -.54 -.46 

schedule . Also, the prec ise rates and 
t i m i n g of a p p l i c a t i o n m u s t b e 
d e t e r m i n e d f o r e a c h f u n g i c i d e . 
Bayleton, for example, applied on a 
schedule of two 4-ounce applications, 
with the first treatment being made 30 
days prior to the onset of symptoms of 
Fusarium blight, and the second ap-
plication being made at the time of the 
first a p p e a r a n c e of symptoms, pro-
vided 100 percent contro l 'o f the dis-
ease (Figure 1, Table 3). However, 
when this material was appl ied at two 
times this total amount in one 16-
ounce application after the clinical 
p h a s e o f t h e d i s e a s e w a s w e l l 
developed, only 50 percent control 
was achieved (Table 4). 

Tersan 1991, applied at the 8-ounce 
rate 30 days prior to the onset of 
symptoms did not control the disease. 
When used in a schedule of two 4-
ounce applications, with one treat-
ment being made 30 days before the 
a p p e a r a n c e of symptoms and the 
second application at the time of the 
first appearance of symptoms, approx-
imately 70 percent control of the dis-
ease was achieved (Table 3). 

The importance of timing is also 

seen in the per formance of Fungo 50. 
On a schedule of a single application 
30 days prior to the a p p e a r a n c e of 
symptoms, the 16-ounce rate was inef-
fect ive. When this material was ap-
plied on a curat ive basis at this same 
rate, however, a high level of disease 
control was achieved (Tables 3 and 4). 

RP 26019 has been reported to pro-
vide levels of Fusarium blight control 
higher than those shown in these tests. 
It is highly poss ib le that if this 
m a t e r i a l had b e e n appl ied on a 
preventive schedule in which the 
times of application were just prior to 
the appearance of the cl inical phase 
of the disease, it would have been 
more ef fect ive . 

N e m a t i c i d e s f a i l e d to c o n t r o l 
Fusarium blight 
Regardless of whether they were used 
on a preventive or a curative sched-
ule, the nemat ic ides failed to provide 
any measure of control of Fusar ium 
blight (Figure 1 and Tables 3 and 4). 
T h e population counts from the soil 
samples showed the presence of five 
e c t o p a r a s i t i c g e n e r a 
(Tylenchorhynchus, Helicotylenchus, 

H o p l o l a i m u s , C r i c o n e m o i d e s , and 
T y l e n c h u s ) and one e n d o p a r a s i t i c 
genus (Pratylenchus). For the purpose 
of various comparisons, the counts 
from the non-treated checks and the 
n e m a t i c i d e t r e a t e d p l o t s w e r e 
grouped as follows: (1) total of all 
nematodes present per 100 cc soil, and 
(2) number of nemas present for each 
genus. The data showed a significant 
d e c r e a s e in the population level of 
Hel icotylenchus in the Vydate and 
Mocap treated plots. All other counts 
from the nematic ide treated plots 
were not statistically different from 
the checks. 

Another comparison made from 
the total body of data was a determin-
ation if a positive correlation existed 
b e t w e e n the F u s a r i u m blight in-
c idence ratings and the corresponding 
nematode count for each plot in the 
ent ire test series. Two facets of the 
nematode count w e r e used: (1) the 
total population level for each plot, 
a n d ( 2 ) d u e to t h e r e p o r t e d 
relat ionship with stunt nematode, the 
population count for this genus for 
each plot. The correlat ion coeff ic ient 
was negative in all cases (Table 5). In 
other words, there was no relationship 
b e t w e e n the presence of nematodes, 
including the stunt nematode, and the 
inc idence of Fusarium blight. 

On the basis of these findings, it is 
our conclusion that plant parasit ic 
n e m a t o d e s , i n c l u d i n g t h e s t u n t 
nematode, are not involved in the 
Fusar ium blight syndrome. Fusarium 
blight is incited by two species of 
f u n g i — Fusarium roseum a n d 



Figure 1. Effectiveness of certain nematicides and fungicides in the control of Fusarium 
blight of Merion Kentucky bluegrass. All treatments made on a preventive schedule. 
Rates below are per 1,000 square feet. 

A) Vydate, 1.8 pint B) Mocap, 5 pounds C) RP 26019, 1 application, 8 ounces 

E) Tersan 1991, 1 application, 8 ounces F) Non-treated check D) Bayleton, 2 applications, 4 ounces each 



Another pro 
for the course! 

Get your 
charging game 
up to par with the 

golf car 
battery charger 

F r o m Les te r E lec t r i ca l , he re ' s " t h e ba t te ry c h a r g e r w i t h a b r a i n " fo r y o u r 
go l f ca r f leet . T h e L e s t r o n i c H c h a r g e r c o m p l e t e l y e l i m i n a t e s o v e r a n d 
u n d e r c h a r g i n g of any ba t te ry . . .ac tua l l y e x t e n d s ba t t e r y l i fe a n d r e d u c e s 
m a i n t e n a n c e by p r e c i s e l y c h a r g i n g e v e r y t ime . 

T h e Les t ron ic I I i n c l u d e s m a n y qua l i t y f ea tu res of t h e or ig ina l Les t ron i c , 
at subs tan t i a l l y r e d u c e d cos t . Exac t c h a r g i n g is a s s u r e d b e c a u s e L e s t r o n i c s 
k n o w w h e n to qui t . T h e p a t e n t e d e l e c t r o n i c t imer o n t h e Les t ron i c I I s h u t s o f f 
w h e n t h e bat tery is p r e c i s e l y c h a r g e d . 

Ask for these models... 
M o d e l 9 4 7 0 — 36 V o l t s D .C . , 2 5 A m p . , 1 1 5 V o l t s A .C . 
M o d e l 9 4 7 5 — 36 V o l t s D .C . , 4 0 A m p . , 1 1 5 V o l t s A .C . 

S ) ___ Write or phone for complete information. 

Jmm ELECTRICAL OF NEBRASKA, INC., 
Circle 120 on free information card 

D e p t . G B - 7 , 625 West A St. 
Lincoln, NE 68522 • 402-477-8988 

Myers 

| 1 DIVISION OF 
F. E. M Y E R S CO. McNEIL 
400 ORANGE STREET. ASHLAND. OH 44605 L _ — I C O R P O R A T I O N 

A V A 

F^usarium tricinctum. U n d e r t h e e n -
v i r o n m e n t a l c o n d i t i o n s d e s c r i b e d 
e a r l i e r in th i s p a p e r , t h e p a t h o g e n i c 
s t r a i n s o f t h e s e t w o s p e c i e s a r e w e l l 
c a p a b l e of f u n c t i o n i n g a s p r i m a r y 
p a r a s i t e s of t u r f g r a s s l e a v e s , c r o w n s , 
a n d / o r r o o t s . N e m a t o d e s a r e n o t 
n e e d e d as p r e d i s p o s i n g a g e n t s , n o r 
a r e t h e y a p r i m a r y c o n t r i b u t o r in t h e i r 
o w n r i g h t to t h e d e v e l o p m e n t o f 
F u s a r i u m b l i g h t . If a n a s s a y of t h e s o i l 
s h o w s that n e m a t o d e s a r e p r e s e n t in 
p o p u l a t i o n l e v e l s s u f f i c i e n t to c a u s e 
s t r e s s in t h e t u r f g r a s s p l a n t s , t h e n t h e y 
s h o u l d b e c o n t r o l l e d . T h e i r e l i m i n -
a t i o n w i l l t a k e a w a y that s o u r c e of 
p l a n t s t r e s s . H o w e v e r , it w i l l n e i t h e r 
e l i m i n a t e F u s a r i u m b l i g h t n o r w i l l it 
r e d u c e i ts s e v e r i t y . F u s a r i u m b l i g h t 
c a n o n l y b e c o n t r o l l e d b y c o n t r o l l i n g 
t h e f u n g i that c a u s e it . • 
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M y e r s f a i r w a y a n d 
m g e n e r a l t u r f m a i n t e n a n c e 

s p r a y e r s o f f e r n o n - c o r r o -
s i ve f i b e r g l a s s c o n s t r u c t i o n t h r o u g h o u t . A g i t a t o r a s s e m b l y is 
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YAMAHA'S ELECTRIC CAR 
The new standard of excellence 
Yamaha's gas golf car set a standard for These are only a few of the differences 
excellence. Our new electric car sets another, between the other cars and the new standard 
• No other electric car goes farther on a o f excellence: the Yamaha electric To 
single charge. Yamaha's new exclusively expenence die rest, contact your local dealer 
designed differential makes it possible. 0 1 Yamaha, tor a test nde. 
• No other is as powerful. Only Yamaha uses M M • • m Jft 
a 2.7 hp motor. Y A I V I A i l M 
• No other accelerates so smoothly. Yamaha's When you know hoiv they 're built. 

S e l f" l u b r i C a t i n g COntr°1 aU°WS k Yamaha Motor Corp. U.S.A., Golf Car Div., 
loaoso. P.O. Box 6620, Buena Park, CA 90622. • Only Yamaha has " Charge ^ c k , " an 

Photographed at Rancho Murieta Country Club, Sacramento, California 



TOUGH ENOUGH FOR THE WHOLE TEAM 
Country clubs—like any other 
business—have to work hard to 
compete. And new clubs work 
harder than most. So why are 
these folks at the Ahwatukee 
Country Club—one of the 
nation's newest championship 
courses—smiling? Simple. 
They know that Melex means 
business. 
beautiful enough for the 
beautiful people... 
Melex always treats your clients 
like company. It's fast enough 
for the jet set (its 2.1 hp engine 
delivers 5% more power than 
most competitors). Classy 
enough for corporate 
executives. Smooth, quiet and 
comfortable enough for 
everyone. And the whole crowd 
will heartily approve of its tight 
turning radius. Four speeds in 
forward and reverse. Automotive 
steering. Automatic charger. ; 
And that's not all. 

Standard—not optional—on 
every Melex is a hill brake with 
automatic release plus an 
automatic seat brake, 
engineered for economy... 
But we didn't design Melex 
merely to win a popularity 
contest with the crowd at your 
club. We designed it to take off 
from the first tee and keep right 
on rolling—season after season. 
Which means it will help you 
make the most of your annual 
rental revenues by being 
economical to operate—it covers 
a lot of ground on a single 
charge—and by keeping a low 
maintenance profile. (The 
laziest mechanics in the 
country love Melex.) 
framed to stay in shape... 

^ Beneath the durable, high-gloss 
finish of its baked enamel 

paint, Melex boasts a 
very sturdy frame. 

Virtually indestructible, 
this frame is construct-

ed from specially 

reinforced, formed tubular steel. 
And that's just one reason it's 
tough enough for the whole team, 
built to take good care 
of itself... 
Beyond being manufactured 
from the highest quality 
materials available, Melex 
features a protective under-
coating. Wear-and-tear resistant 
vinyl trim molding. Twin hydraulic 
shock absorbers to smooth out 
the lumps and bumps of the 
nation's toughest courses, plus 
power to handle the highest hills. 
As for options, heavy-duty 
batteries, hard tops, tinted 
windshields, rear view mirrors, 
wheel covers and industrial 
conversion kits are available. 
And whether you take Melex as 
it is—or deck it out—you can be 
sure that service is all part of 

the package. Melex quality 
engineering is backed by the 
full service assurance provided 
by our national network of 
dealers. Dealers equipped with 
computerized parts warehouse 
facilities and mobile service 
vans to keep your Melex on 
course. 

That's why we call it The 
Company Car. Melex has much 
more to offer than convenient 
features and classy looks. At 
the bottom line, this tough little 
golf car is more than a crowd 
pleaser. It will make your 
accountant stand up and cheer. 

Melex means business. 

CHOICE DEALERSHIPS 
STILL AVAILABLE 

3 & 
ELECTRIC G O L F I 
MELEX USA, INC. 
1200 FRONT STREET • SUITE t01 
RALEIGH, NORTH CAROLINA 27609 

S) 
PHONE; (9IS) 828-7645 

Ahwatukee Country Club 
Phoenix, Arizona 

THE COMPANY CAR 



TOP PHOTO: A few of Fig Garden's 4,000 planted trees require "threading 
the needle" on number 9. MIDDLE: Knott, right, and s u p e r i n t e n d e n t 
Cal Shipman interrupt mowing to check 9-year-old Ransomes. 
BOTTOM: After Pyth ium destroyed number 15 green, redesign included 
crowning for drainage as well as extra challenge for players. 

Course 
design and 
equipment 
simplify 
maintenance 
by Don C u r l e e 

Golf c o u r s e o w n e r G o r d o n Knott of 
F r e s n o , Ca l i f . , b e l i e v e s a ful l s u p p l y of 
e q u i p m e n t a n d m a i n t e n a n c e - m i n d e d 
design a r e the surest w a y s to s a v e 
m o n e y and i n s u r e the b e s t in golf 
c o u r s e u p k e e p and p l a y e r a p p e a l . But 
don ' t e x p e c t h i s F ig G a r d e n G o l f 
C o u r s e to b e a s h o w r o o m of the la tes t 
m e c h a n i c a l m a r v e l s . H e i r r i g a t e s with 
a q u i c k - c o u p l e r sys tem, m o w s fa i r -
ways with two units that a r e n i n e and 
15 y e a r s old, and cuts g r e e n s with 
m o w e r s that a r e 1977 and 1969 m o d e l s . 

Knot t a n d S u p e r i n t e n d e n t - C a l 
S h i p m a n a g r e e d that e q u i p m e n t must 
b e m a i n t a i n e d a n d r e p a i r e d d i l i -
gently. W i t h an " o u n c e of p r e v e n t i o n " 
a p p l i e d r e g u l a r l y , they m a k e it last, 
one r e a s o n they can a f f o r d m o r e of it. 

T h e 1 8 - h o l e Fig G a r d e n layout is a 
p r i v a t e l y - o w n e d , p u b l i c p l a y o p e r a -
tion buil t by Knott and p a r t n e r Nick 
L o m b a r d o as a 9 - h o l e r in 1958. In 1960 
they a d d e d n i n e m o r e h o l e s on the 
120-acre , r iver -bot tom si te . By adding 
s t r a t e g i c a l l y - l o c a t e d t r e e s y e a r by 
y e a r they h a v e c r e a t e d a b e a u t i f u l l y 
w o o d e d a n d m o d e r a t e l y c h a l l e n g i n g 
6 ,340-yard c o u r s e that has f o u n d un-
u s u a l l o y a l t y a m o n g i t s r e g u l a r 
p layers . 

E x c e p t for park ing lot, c l u b h o u s e 
and m a i n t e n a n c e bu i ld ing the e n t i r e 
a c r e a g e i s i r r i g a t e d , f e r t i l i z e d , 
s p r a y e d a n d m o w e d . N o n e of it is 
m a i n t a i n e d as rough, nor a r e any 
a r e a s left b a r e b e t w e e n f a i r w a y s . It's 
a 120-acre , f e n c e - t o - f e n c e grass f a r m . 

T e r r a i n is p r i m a r i l y f lat , with only 
s l ight , n a t u r a l u n d u l a t i o n s w h i c h 
w e r e s m o o t h e d and r o u n d e d in c o u r s e 
c o n s t r u c t i o n to e a s e m a i n t e n a n c e 
r e q u i r e m e n t s . Most of the g r e e n s a r e 
sl ightly e l e v a t e d , but with m o d e r a t e 
s lopes that m o w e r s and o t h e r e q u i p -
ment can negot ia te eas i ly . T h e e l e v a -
tion e n h a n c e s d r a i n a g e a lso . 

T h e s t e e p r iver b l u f f s a d j a c e n t to 
t h e c o u r s e h a v e b e e n u s e d a s 
b a c k d r o p s for two par-3 h o l e s , and as 



an e l e v a t e d tee for the 18th. A short , 
but s h a r p dogleg hole , n u m b e r 13, was 
g u a r d e d or iginal ly by a large f a i r w a y 
trap. T o s impl i fy m a i n t e n a n c e the trap 
w a s f i l l ed in, and s e v e r a l t rees w e r e 
p lanted , making it just as r isky for 
p l a y e r s to cut the c o r n e r , but m u c h 
e a s i e r to mainta in . 

T h e e q u i p m e n t i n v e s t m e n t at Fig 
G a r d e n is about $150,000, but making 
e x t e n s i v e use of it a l l o w s S u p e r i n -
tendent S h i p m a n to l imit h is c r e w to 
four in addit ion to h i m s e l f , plus a 
night i r r igator during the s u m m e r 
months . 

" I don't fee l w e h a v e an e x c e s s of 
e q u i p m e n t , " Knott s a i d , " s o I am 
a l w a y s a m a z e d to h e a r a super in -
t e n d e n t or m a n a g e r of s o m e pr ivate 
c l u b tell m e w e h a v e e q u i p m e n t he 
doesn ' t h a v e . I know t h e s e c l u b s take 
in m u c h m o r e money than w e d o . " 

B e c a u s e S h i p m a n b e l i e v e s in 
set t ing an e x a m p l e for h is w o r k e r s he 
s p e n d s m o s t of h i s t i m e w o r k i n g 
s h o u l d e r to s h o u l d e r with t h e m . W h e n 
h e isn' t on the course h e c a n b e . f o u n d 
in the m a i n t e n a n c e shop doing his 
own m e c h a n i c a l work. 

T h e w o r k a s s i g n m e n t s b r e a k down 
this w a y : o n e m a n m o w s f a i r w a y s , two 
m o w a n d m a i n t a i n g r e e n s , and the 
o t h e r takes c a r e of t raps a n d p e r f o r m s 
g e n e r a l m a i n t e n a n c e and odd jobs . 
C o o l e r w e a t h e r , w h e n t h e g r e e n s 
don't r e q u i r e both m e n , is ca tch-up 
t ime for a range of m a i n t e n a n c e pro-
j ec t s . 

E ight -hour days a r e s t a n d a r d , start-
ing at 6 a .m. or e a r l i e r dur ing sum-
m e r ' s long days . T h e days end no later 
than 2:30 p.m. Sa turdays , S u n d a y s and 
hol idays a r e l imited to g r e e n s cutting 
and cup set t ing. S h i p m a n is not hesi -
tant to grant over t ime to h is c r e w , and 
f inds it p r e f e r a b l e to h i r i n g addi-
tional p e r s o n n e l , for both h im and his 
w o r k e r s . 

He h i r e d a school t e a c h e r to irri-
gate at night w h i l e school w a s out last 
s u m m e r . H e s leeps b e t t e r knowing he 
will b e c a l l e d if t r o u b l e s o c c u r during 
the night. S u m m e r s a l a r y and fr inges 
for the v a c a t i o n i n g t e a c h e r , w h o is ex-
p e c t e d to c o n t i n u e h i s p a r t - t i m e 
a r r a n g e m e n t , total about $6,000. Sh ip-
man and Knott f igure it t akes m a n y 
y e a r s at that rate to add up to the p r i c e 
of an a u t o m a t i c s y s t e m . Es t imates 
h a v e r a n g e d b e t w e e n $200,000 and 
$250,000. 

W h i l e da i ly irr igat ion f r o m Apri l to 
O c t o b e r is a must, too m u c h w a t e r 
c o m b i n e d with the e x t r e m e h e a t of the 
arid S a n J o a q u i n V a l l e y can c r e a t e un-
h e a l t h y , f u n g u s - p r o n e g r e e n s . " H e a t is 
an e l e m e n t that s u p e r i n t e n d e n t s in 
the S a n J o a q u i n V a l l e y h a v e to l ive 
with in the s u m m e r , " S h i p m a n said. 

H e has r e c o r d e d a t e m p e r a t u r e of 
120° , V2-inch d e e p in the p r a c t i c e 
putting g r e e n at Fig G a r d e n . 

S h i p m a n l ives with the h e a t by 
w a t e r i n g the P e n n c r o s s g r e e n s a m p l y , 
but c a r e f u l l y , a n d avoiding s tanding 
w a t e n d u r i n g the day at all cost . A mid-
a f t e r n o o n s y r i n g e t r e a t m e n t coo ls sur-
f a c e s w h e n t e m p e r a t u r e s a r e h ighest . 

Air m o v e m e n t across the c o u r s e is 
a natural b a r r i e r to fungus a n d dis-
e a s e condi t ions , but with s t e e p b lu f f s 
a d j a c e n t to the c o u r s e and a c r o s s the 
r iver Fig G a r d e n f inds c i r c u l a t i o n in-
h ib i ted at t imes . T h a t ' s w h e n S h i p m a n 
e x e r c i s e s c a r e a n d a c lose w a t c h for 
d i s e a s e s y m p t o m s . " W h e n I c a n f e e l 
that hea t and humidi ty r is ing-up f rom 
the ground, a n d just lying t h e r e about 
waist high I know I 've got a poten-
tial ly d a n g e r o u s s i t u a t i o n , " S h i p m a n 
said . 

"Last y e a r w e lost two g r e e n s to 
pythium. I c h e c k the g r e e n s for dis-
e a s e e v e r y morning , and that m o r n i n g 
w a s no d i f f e r e n t , but I m i s s e d the 
symptoms . W h e n my g r e e n s cut ter 
found it he c a l l e d . W e k n e w w e h a d a 

cr i s i s , b e c a u s e by the t ime you s e e 
p y t h i u m it's too la te . W e might h a v e 
o v e r w a t e r e d sl ightly, or m a y b e the 
d i s e a s e w a s s p r e a d by m o w i n g . 
H u m i d i t y was about 80 percent at the 
t i m e , " S h i p m a n r e c a l l s . 

His d i s e a s e p r e v e n t i o n s c h e d u l e 
i n c l u d e s s p r a y i n g w i t h A c t i - d i o n e 
t h i r a m by T u c o e v e r y seven days 
dur ing June , July a n d August at a r a t e 
of 2 o u n c e s p e r 1 ,000 s q u a r e fee t . T o 
m a i n t a i n vigor and co lor in his g r e e n s 
through the hot s e a s o n S h i p m a n a d d s 
3 o u n c e s of C i b a - G e i g y iron c h e l a t e to 
the f u n g i c i d e s p r a y . If c o n d i t i o n s 
a l l o w , h e l e a v e s t h e a p p l i c a t i o n 
u n i r r i g a t e d for 24 h o u r s for m a x i m u m 
e f f e c t i v e n e s s . 

S h i p m a n also a p p l i e s K o b a n as a 
p y t h i u m p r e v e n t a t i v e , a s tep h e con-
s i d e r s e x p e n s i v e , but n e c e s s a r y . H e 
a p p l i e s it as a s p r a y as often as e v e r y 
14 days , or as condi t ions d e m a n d , 
f r om June through August at 2 o u n c e s 
p e r 1,000 s q u a r e f e e t . 

S h i p m a n h a s d e v e l o p e d s o m e 
i n t e r e s t i n g s t ra tegy in the u n i v e r s a l 
s u p e r i n t e n d e n t ' s c r u s a d e — against 

Knott shows where brush was cleared near number 12 tee to make 
river visible for players. 


