
" T h e d i s c o v e r y o f b a c t e r i a in 
T o r o n t o ' c r e e p i n g b e n t g r a s s 
s t r o n g l y s u g g e s t s a s o l u t i o n . " 

Mystery disease of Butler so lved? 
By David L. Roberts and Joseph M. Vargas, Jr. 

T h e mystery disease of 'Toronto' 
c r e e p i n g b e n t g r a s s (Agrostis 
palustris C-15) plagued the 1980 PGA 
tournament at the Butler National 
Golf Course in Oak Brook, Illinois. 
The elite creeping bentgrass with-
ered away with no relief from com-
mon cultural .or fungicide control 
practices. Symptoms and spread of 
the disease suggested an infectious, 
disease-causing organism was in-
volved; however, investigators had 
difficulty diagnosing the problem. 
Tentatively, it was called red leaf 
spot, crown and root rot, low temper-
ature Pythium or some soil disorder. 

Annual bluegrass (Poa annua) and 
other cultivars of bentgrass did not 
appear to be affected by thê  disease 
(Fig. 1). When affected plants were 
observed closely in the early stages 
of disease in May and early June, the 
leaf tips were wilting from the tip 
back and appeared dark green, 
twisted and shriveled (Fig. 2). In-
itially, roots appeared white and in 
good health even after leaves had 
wilted. In some instances, internal 

discoloration of roots and crowns 
was observed. Eventually the leaves 
turned brown, and crown and root 
regions begin to decompose. Similar 
symptoms were reported in at least 
10 other golf clubs in the Chicago 
area in 1980 and in previous years. 
The disease seemed to be favored by 
rainy periods followed by cool nights 
and warm days. 

Most reported turfgrass diseases 
are caused by fungi, however , 
pathogenic fungi could not be con-
sistently isolated from diseased 
plants after numerous attempts. 

With no easy answer in sight, sam-
ples were prepared for transmission 
electron microscopy (TEM). TEM 
e n a b l e s s m a l l o b j e c t s to b e 
magnified as much as 300,000 times 
compared to the commonly used 
light microscope which magnifies 
objects 1,000 times their normal size. 
In a transmission electron micro-
scope, a beam of electrons strikes an 
ultra-thin section of plant material 
and forms an image of fluorescent 
screen; this enables one to look very 

closely into the cells of plants. 
When ultra-thin sections of dis-

eased 'Toronto' bentgrass plants 
from Butler were observed with 
TEM, numerous rod-shaped bacteria 
were observed within the xylem 
vessels (Figs. 3 and 4). (Photomicro-
graphs were prepared by Dr. Karen 
K. Baker and D. L. Roberts, Center 
for Electron Optics, Michigan State 
University, in June and July of 1980.) 
Bacteria are very small, unicellular 
microorganisms which may be 
beneficial or destructive. Certain 
kinds of bacteria cause diseases of 
other cultivated crops and diseases 
of humans such as cholera, typhoid 
fever and strep throat. The bentgrass 
bacteria measured approximately 
0.5 x 1.5 pm (1 inch 25,400 /im) and 
their outer walls appeared rippled 
(Fig. 5)., T h e p r o g r e s s i v e wilt 
symptoms are easi ly exp la ined 
because the bacteria had apparently 
infected the xylem of the plant's 
vascular system (where water and 
nutrients move from the root to the 

Continues on page 12 



Mystery from page 14 

Figure 1. ' To ron to ' g r e e n at But ler a f f l i c ted w i th Mys te ry d i sease . 
N o t e the d i e b a c k a n d t h i n n i n g of C - 1 5 wh i l e Poa annua a n d o t h e r 
cu l t i va rs of b e n t g r a s s a p p e a r u n a f f e c t e d . 

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 
C - 1 5 J 

Figure 2. S i n g l e ' To ron to ' c r e e p i n g 
b e n t g r a s s p l a n t w i th " g r e e n w i l t e d " 
leaf t ips . T h e wi l t a p p e a r s to be 
c a u s e d by b a c t e r i a c l o g g i n g the 
x y l e m vesse l s a n d p reven t i ng wa te r 
m o v e m e n t in t h e p lan t . 

Figure 3. Lea f c r o s s - s e c t i o n of ' To ron to ' v a s c u l a r t issue. Bac te r i a 
a p p e a r to be l im i ted to x y l e m ce l l s of t he v a s c u l a r s ys tem. 
M a g n i f i c a t i o n a p p r o x . 6 0 0 0 X . (Ju ly , 1 9 8 0 ) 

Figure 4. A ' T o r o n t o ' x y l e m ce l l in c r o s s - s e c t i o n . R o d - s h a p e d 
bac te r ia mu l t i p l y t o g rea t n u m b e r s a n d p r o b a b l y inh ib i t u p w a r d 
m o v e m e n t of wa te r a n d nu t r ien ts to leaves . Magn i f i ca t i on a p p r o x . 
8 5 0 0 X . ( June , 1 9 8 0 ) 

Figure 7. N o n - s e c t i o n e d , w h o l e b a c t e r i u m wi th r i p p l e d ce l l wa l l . 
Th is b a c t e r i u m h a s b e e n iso la ted w i t h h i g h f r e q u e n c y f r o m 
d i s e a s e d ' T o r o n t o ' c r e e p i n g b e n t g r a s s . M a g n i f i c a t i o n a p p r o x . 
6 0 . 0 0 0 X . ( S e p t e m b e r , 1980) Continues on p a g e 2 7 

Figure 5. S i n g l e b a c t e r i u m in the x y l e m of c r e e p i n g b e n t g r a s s . 
Bac te r ia p o s s e s s a r i p p l e d ce l l wa l l a n d h e n c e h a v e b e e n 
tentat ive ly c a l l e d r i cke t ts ia - l i ke bac te r ia . M a g n i f i c a t i o n a p p r o x . 
6 0 . 0 0 0 X . (Ju ly , 1 9 8 0 ) 

Figure 6. C r o s s - s e c t i o n of hea l thy ' T o r o n t o ' c r e e p i n g b e n t g r a s s 
p lant . N o b a c t e r i a w e r e f o u n d in the v a s c u l a r s y s t e m of 
s y m p t o m l e s s ' T o r o n t o ' c r e e p i n g b e n t g r a s s p lants . M a g n i f i c a t i o n 
a p p r o x . 3 5 0 0 X . ( J u l y ; 1980 ) 
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foliage) and mult ipl ied to such an ex-
tent that upward movement of water 
and nutrients was impeded by their 
presence . Wilt symptoms and the 
presence of b a c t e r i a in xylem ce l l s 
prompted us to n a m e the d isease 
" b a c t e r i a l wi l t " of 'Toronto' c r e e p -
ing bentgrass. Bac ter ia were not 
found in any apparent ly hea l thy 
plants (Fig. 6). 

T h e bac ter ia associated with dis-
eased 'Toronto' r esembles cer ta in 
r i c k e t t s i a - l i k e b a c t e r i a in s i z e , 
morphology and location within the 
infected plant. P ierce ' s disease of 
grapevines, phony peach disease , 
a l fa l fa dwarf and almond leaf scorch 
a r e s o m e d i s e a s e s c a u s e d b y 
rickettsia-l ike bac ter ia . 

B e c a u s e t h e c o m m o n l y u s e d 
f u n g i c i d e s w e r e i n e f f e c t i v e on 
Butler National 's 'Toronto' greens , it 
is our feel ing that the bentgrass dis-
eases , red leaf spot, crown root rot, 
and low temperature Pythium w e r e 
of minor importance in June of 1980. 
T h e discovery of bacter ia in wilt ing 
'Toronto' c reeping bentgrass strongly 
suggests a solution to the mystery 
d i s e a s e that d e v a s t e d ' T o r o n t o ' 
g r e e n s of B u t l e r N a t i o n a l . I n 
addition, this bacter ia l disease m a y 
represent a signif icant breakthrough 
in the u n s o l v e d " C - 1 5 p r o b l e m " 
w h i c h h a s p l a g u e d n u m e r o u s 
'Toronto' greens in the Midwest for 
many years . R e d leaf spot, c rown 
and root rot and this newly dis-
covered bac ter ia l problem may h a v e 
even b e e n confused one for the o ther 
throughout the years . 

Severa l d i f ferent bacter ia h a v e 
b e e n isolated f rom diseased plants 
in high f r e q u e n c y (Fig. 7). S o m e 
s u c c e s s h a s b e e n a c h i e v e d i n 
demonstrat ing their pathogenici t ies , 
however , not with consistent results . 
Efforts ares continuing in our l a b o r a -
tory to work with the b a c t e r i u m 
which was observed in d i s e a s e d 
'Toronto' plants. 

Bacter ioc ide control e x p e r i m e n t s 
will b e cont inued from last Fal l in 
the Chicago a r e a . Copper fungic ides 
and antibiotics which give b a c t e r i a l 
disease control on other cul t ivated 
crops will be tested on 'Toronto' . 

S ince this is the first reported b a c -
terial disease of turfgrass, its impor-
tance cannot b e overemphas ized . 
Research on 'Toronto' bac ter ia l wilt 
will e n a b l e turfgrass specia l is ts to 
combat n e w or a l ready exist ing b a c -
terial d iseases which are undoub-
tedly out there , but at tr ibuted to 
other pathogens or physiological dis-
orders . . . as the C-15 mystery has 
been for quite a few years . G B 

W f f l W P f S W F M f l W 
AQUA-GRO 

YOUR KEY TO REDUCING SUMMER STRESS 

Browned out tur f on 
i r r igated fa i rway . Same Fai rway 

T ime - Ju l y 3 w e e k s after 
Problem poor Aqua-Gro t reatment 

d is t r ibu t ion of Same i r r igat ion schedul 
p la in wa te r . no add i t iona l rainfal l . 

Aqua-Gro eliminates localized dry spots • Reduces hand watering and syringing • Reduces 
compaction, erosion and washout areas • Enhances drainage after summer storms, reducing 
closed days • Saves watering time and money • Maintains deep roots • Controls moisture in 
upper leaf canopy reducing chances for disease. 

AQUA-GRO is available in liquid concentrate or spreadable granular. 
For free illustrated brochure call toll free 8 0 0 - 2 5 7 - 7 7 9 7 or write to: 

AQUATROLS CORPORATION 
V D / OF AMERICA, INC. 

1432 Union Ave . , Pennsauken , New Jersey 0 8 1 1 0 ( 6 0 9 ) 6 6 5 - 1 1 3 0 
Write 117 on reader service card 

You need a lot of equipment for effective turf open for other operating expenses and con-
management And we lease it all Mowers, serve your capital, 
spreaders, sprayers, tractors and aerators, Leasing. It's the smart way to grow, and 
just to name a few. a real hedge against inflation. Find out 

Quite simply we specialize in leasing this more by calling us at 800-547-4905. The 
equipment so you can keep your credit call's on us. 

O B Industrial Leasing Corporation 
Executive Offices • 2300 S W Sixth Avenue • Portland. Oregon 97201 • (503) 228 2111 

Offices located in principal U S cities 

Write 109 on reader service card 
G o l f B u s i n e s s / J u n e - J u l y 27 

CONCENTRATE ON 
RAISING TURF., 

NOT CASH. 




