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Abstract

Fairy rings 2530 m in diam were observed on southwest-facing
grasslands of the Rock Creek drainage of Montana at the 1,450-m elevation
on May 20, 1970. Within the stimulated growth portion of the rings there
was 5 to 9 times as much new grass growth in proportion to old standing
litter than outside the rings. Protein, calcium, and phosphorus values were
3.7, 1.6, and 3.9 times higher, respectively, for the new forage on the rings
than for the old forage elsewhere. Deer use of the ring area was more than
twice as great as that away from the rings, according to fecal group counts.

Fairy rings are reported to occur on rangelands in many areas of the
Great Plains region, and are common in turfgrasses, pastures, and
woodlands all over the world (Shantz and Piemeisel 1917;
Bayless-Elliott 1926; Smith 1957; Lebeau and Hawn 1961). Some
large rangeland rings are estimated to be over 200 years old. Fungi of
various species have been found associated with the rings (Lebeau and
Hawn 1961; Filer 1965). A commonly accepted description of the
pattern of ring development involves a regular annual movement of a
parasitic fungus living on grass in the soil. This movement gradually
proceeds outwards, fairly uniformly in all directions from the center
where it started. As it advances the fungus destroys the roots of grasses
(Bayless-Elliott 1926; Filer 1965) and finally, after killing the plants
consumes all the softer tissues. Deprived of food and having rendered
the area unsuitable for further fungal growth by the secretion of toxic
substances, the fungus frequently produces sporophores (mushrooms)
and dies. The soil, meanwhile, has been greatly enriched by the
saprophytic action of the fungus on dead rootlets, and by decay of old
mycelium. This soil enrichment is the cause of luxuriant growth when
new grass appears.

A classification system (Shantz and Piemeisel 1917) involving 3
basic types of fairy rings is as follows:

Type I, in which the grass is killed or badly damaged;

Type 11, in which the grass is only stimulated;

Type III, which produces no effect upon the grass.

In southern Alberta the causal fungus is reported to be Marasmius
oreades Fr. (Lebeau and Hawn 1961). In these cases a Type I ring
forms similar to those reported in England (Bayless-Elliott 1526). In
an eastern Colorado study, however, the only effect of M. oreades on
grass was to stimulate growth (Shantz and Piemeisel 1917). Type I
rings there were associated with Agaricus tabularis Peck.

Bayless-Elliott (1926) reported there are three zones associated with
Type I fairy rings, namely: (1) an inner ring where the grass is a deeper
green and more luxuriant than within the ring, and of the pasture; (2) a
ring of dead or dying grass surrounding (1); (3) a narrow outer zone of
stimulated grass external to (2). Toward the end of summer, zone (3)
may become even broader than zone (1) in some locales (Bayless-
Elliott 1926).

On May 20, 1970 the senior author observed fairy rings on a grassy
slope of the upper Rock Creek watershed in Montana (Fig. 1). These
three rings were on a southwest exposure having a slope of about 20%
and at the 1,450 m elevation. The slopes showed considerable use by
mule deer (Odocoileus hemionus) during winter and spring periods as
well as some use by cattle. Utilization of grasses was estimated to be
moderate-heavy. Vegetation consisted of approximately 75% Idaho
fescue (Festuca idahoensis), 20-25% junegrass (Koeleria cristata),
and <5% forbs.

The rings had diameters of 25 to 30 m, of which two circles were 65
to 75% complete and the other only about 40 to 50% complete. The
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Fig. 1. Fairy rings on grasslands of Rock Creek drainage, Montana, May 20,
1970.

open portions of the circles were on the down-slope side. Each
contained a darkened center of dead vegetation (Fig. 1).

There appeared to be more deer fecal pellets on and immediately
adjacent to the ring area of stimulated grass growth. On this stimulated
ring most of the forage was new green growth on which the deer
appeared to be feeding heavily. The forage outside the ring had little
new growth but considerable mature and weathered standing litter
from the previous year. The deer seemed less interested in that forage.
The width of the fairy rings averaged 1.25 m.

Methods

About 1 kg of grass forage was hand-plucked from the stimulated
zone of the fairy ring and also from an area about 5 m outside the ring.
These two fresh samples were then separated into new and old forage
portions and weighed on a balance scale. They were then air-dried to a
constant weight and re-weighed. The percent of new and old forage in
each sample was calculated on both a green and an air-dried basis.

A proximate nutritive analysis (Goering and Van Soest 1970; Roach
1966; Warner and Jones 1970) was then conducted on the two mixed
grass forage samples by the Alberta Agriculture Soil and Feed Testing
Lab., Edmonton. Results were presented as percent protein, fiber,
calcium, and phosphorus.

The number of deer fecal groups were counted and compared from
two sample strips each 10 m long X 2.5 m wide along and adjacent to
the fairy ring and at a distance of 5 m from the fairy ring.

Results

Within the stimulated growth portion of the fairy ring, new grass
growth comprised 92.3% of the forage compared to only 17.8%
outside the ring on a green-weight basis, and 78.1% and 9.0%
respectively on a dried-weight basis (Table 1). There was evidently 5
to 9 times as much new growth in proportion to old standing litter on
the ring than outside it.

The protein content of the new grass foliage was 18.8% compared to
5.1% for the old forage while the moisture content of the new forage
was also higher (Table 2). Fiber content was twice as high on the old
forage. These results suggest that the lush, nutritious grass on the fairy
rings would be more palatable to deer and other grazing ungulates than
would the old forage. The nutritive value of the new forage on the rings
was enhanced by protein, calcium, and phosphorus values that were
3.7, 1.6 and 3.9 times higher, respectively, than those for the old
forage outside the rings.

Deer use on the rings was about twice that on the grassland 5 m
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Table 1. Amounts of new and old grass forage within and outside fairy rings
in relation to use by deer.

Table 2. Nutritional levels of new grass forage within and outside fairy
rings on May 20, 1970.

% of Forage
Type of Forage Green Wt. Dry Wt.
Within Fairy Ring
New grass 92.3 78.1
Old grass 7.7 21.9
Deer fecal groups = 9 withina 10m X 2.5 msstrip
5 m Outside Fairy Ring

New grass 17.8 9.9
Old grass 82.2 91.0
Deer fecal groups = 4 withina 10 m X 2.5 mstrip

away, as revealed by a count of 9 fecal groups along the 2.5 m strip on
and adjacent to the fairy ring compared to only 4 fecal groups on a
similar sample 5 m outside the ring (Table 1).

Discussion

In the northern Great Plains region, fairy rings tend to occur on
grassed soils that are dry and low in fertility (Lebeau and Hawn 1961;
Shantz and Piemeisel 1917). A Type I ring is most frequently
observed. On such soils the presence of rings would likely be attractive
to deer, particularly during drought periods and in early spring. Re-
sults of pellet counts in zones (1) and (3) on the rings appearing in
Figure 1 would indicate that this attraction occurs. Studies by Bayless-
Elliott (1926) and Shantz and Piemeisel (1917) indicate that physical
and chemical changes in the soil result from outward movement of the
fairy ring fungus. The middle zone (2) soil always contains less
moisture than do the zones on either side. This is due to the dense mat
of fungal mycelium preventing percolation of rainwater through to
plant roots. The soil of this zone, however, gradually becomes greatly
enriched through the decomposition of plant rootlets and fungal
hyphae. During this period there is a reduction in soil organic matter

Moisture  Protein Fiber  Phosphorus Calcium
Type of Forage % % % % %
New growth within
fairy ring 7.4 18.8 23.4 .35 .37
Mature, weathered
growth, outsidering 6.9 5.1 47.3 .23 .09

and this, in turn, furnishes and quantity of readily available nitrogen
for subsequent green plant growth (Table 2). The dead zone and inner
stimulated zone soils gain in total nitrogen while the outer stimulated
soil zone has less nitrogen than in the pasture generally. The latter may
be due to the face that the grasses in the outer stimulated zone are
taking up more soil nitrogen than in the normal pasture.
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