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Protect your course with the most powerful technology out there. 
When it comes to overall plant health, Bayer fungicides with StressGard™ 
Formulation Technology give you control when it matters most. We’ve 
developed these products to work at a cellular level, strengthening 
turf and fighting against evil stressors like heat, drought and traffic 
so you’l l have the strongest, healthiest tur f and happy golfers. 
To learn more visit BackedbyBayer.com/StressGard.
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Dedicated to fi ghting evils,
StressGard™ Formulation Technology 
never rests.

Our fi ve quality fungicides with StressGard 
Formulation Technology are proven to have 
preventive and curative properties against 
disease.

For further information call:
George Raymond 805-290-0413
george.raymond@bayer.com

Graeme Parris

708 Gravenstein Hwy #189, Sebastopol CA 95472
Phone: (707) 364-0213
graeme@parristurf.com

Parris Turf Equipment·Sebastopol, CA

707.364 .0213
www.parristurf.com

We at Parris Turf Equipment strive to Provide 
unmatched Service and Support for our 

customers before, during and after their 
purchases.  We help customers to maximize 

their investment by minimizing the operating 
challenges of their equipment.

“Tame Your Turf”
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thrive under the conditions required to maintain 
healthy turfgrass and are so adaptable that cul-
tural manipulations alone are unlikely to resolve 
casting problems. Physical removal of casts by 
brushing, switching or dragging is laborious and 
of only temporary benefit (8).

Chemical control 
During the past 20 years the problem of exces-

sive earthworm castings interfering with play on 
golf courses, sport fields and other recreational 
turf venues has become more serious and wide-
spread. Why? Pesticides historically used to con-
trol earthworms included mercuric chloride (also 
called corrosive sublimate), lead arsenate and even 
sodium cyanide and have long since been banned 
because they were highly poisonous (8). During 
the 1950s and 1960s, a single application of chlor-
dane, at that time the mainstay for white grub 
control, would kill earthworms and eliminate 
casting problems for as long as seven years. But the 
EPA cancelled chlordane registration for turfgrass 
in 1983 because of its buildup in the environment, 
harm to wildlife and chronic human health risks. 
Many turfgrass pesticides used from the 1970s to 

mid-1990s were applied for grub control but were 
also acutely toxic to earthworms (14). Most of the 
older worm-toxic pesticides can no longer be used 
on turf, and presently no pesticides are labeled for 
earthworm control in the United States.

Peter Lees’ invention
An approach widely used used for earthworm 

and cast suppression from the early 20th century 
until about 1960 involved the use of chemical 
expellants that were applied to irritate the worms, 
causing them to come to the surface where they 
were swept or raked up and discarded (8). The 
method, pioneered by British greenkeeper Peter 
W. Lees during the 1890s, was so effective that 
it had become the mainstay for earthworm sup-
pression on European and U.S. golf courses by the 
1920s (3,4,9,10,11). (Authors’ note: Lees provides 
a fascinating account of his experimenting with 
this method on pages 37-43 of his seminal book 
“Care of the Green,” available online at http://
archive.lib.msu.edu/DMC/turfgrass/PDF/care-
ofthegreen.pdf).

Lees’ method involved applying powdered 
mowrah meal (made from seeds of Bassia latifolia, 
the butter tree of India, after the edible oil had 
been pressed out) and watering it in. Natural com-
ponents in mowrah meal irritated the earthworms, 
causing them to come to the surface, where they 
were raked into piles, shoveled into wheelbarrows 
and hauled off the site. 

Lees’ method is regarded as among the most 
important historical innovations in turf man-
agement, in part because it allowed expansion of 
British golf courses on upland soils, areas that pre-
viously had been ill-suited for golf because earth-
worms made the putting greens unplayable (4). 
USGA bulletins described mowrah meal as an 
“outstanding efficacious treatment” and a “very 
effective earthworm eradicator” when applied 
at the rate of 15 pounds to 1,000 square feet of 
green and watered liberally afterward (10,11). At 
one time, at least a dozen proprietary fertilizers 
and other products containing mowrah meal were 
marketed for earthworm control on golf courses 
(11). Use of the method declined in the late 1940s 
and 1950s with development of chlordane and 
other earthworm-toxic synthetic pesticides.

Mowrah meal is rich in saponins, natural soaps 
or surfactants found in the leaves and seeds of oats, 
spinach, alfalfa, chickpeas, soybeans, ginseng, tea 
and hundreds of other plants (6,15). Saponins 
have antifungal and antibacterial activity and 
form part of the plant’s natural defenses against 
disease. Plant saponins are used in manufacture of 
natural soaps and shampoos, cosmetics, and even 

(Top left) In the 1890s Peter Lees, head greenkeeper at Mid-Surrey GC in England, introduced mow-
rah meal as a means of controlling earthworms on golf courses. (Top right) Watering in the mowrah 
meal. (Bottom) One of three wheelbarrow loads of earthworms removed from a putting green treated 
with mowrah meal. Photos published by R. Beale in 1908 (3) and reprinted by J. Beard (4)
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