




Summer 1991 JOURNAL OF ETHNOBIOLOGY 85

to have edible greens and/or roots are: C. acaulis, C. bulbosus A. Nelson, C. globosus
(5. Wats.) S. Wats., C. glomeratus CD, C. longipes S. Wats., C. montanus, C. new-
berryi (5. Wats.) M.E. Jones, c. purpurascens (A. Gray) M.E. Jones, c. purpureus
S. Wats., andC. fendleri A. Gray. In Hedrick (1972)Sturtevant described the roots
of C. montanus as "spindly-shaped, parsnip-like but much softer, sweeter and
more tender than the parsnip." Cymopterus fendleri roots were reported by
Yanovsky as a condiment for meat, by Hedrick as a flavoring of mutton, and by
Havard as a condiment "with a pleasant anisate volatile oil ... used to flavor meats
and make bitters ... " Morton (1963) indicated that Cymopterus roots were best
in early spring and when boiled. Presumably in reference to root size and
quality, C. globosus, C. glomeraius, and C. montanus have been identified as the
best-known esculents in the genus (Havard 1895). Other accounts report that
photosensitization can occur in poultry from ingestion ofC. watsonii or C. longipes
leaves and seeds (Egyed and Williams 1977; Vankampe et al. 1969). Stermitz et
al. (1975)identified furocoumarins as a photosensitizing chemical in C. watsonii.
Finally, insecticidal properties have been attributed to a boiled water extract of
Cymopterus roots by Sweet (1976).

This study was undertaken to determine the collection rates, field densities,
and nutritional value of C. montanus and C. acaulis roots (Fig. 1) in the Northern
shortgrass steppe region of the United States. These species were selected
because of reports of their utilization by indigenous groups and, in the case of
C. monianus, because it is reported as one of "best known esculents" in the genus
(Hedrick 1972).

FIG. 1.-Cymopterus acaulis (left) and C. montanus (right) excavated in north-
eastern Colorado on May 7, 1989.
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TABLE I.-Means and ranges in dry weight and densities of Cymopterus mon-
tanus and C. acaulis roots at different topopositions in native or "undisturbed"
steppe and at disturbed steppe locations.

Cymopterus monianus Cymopterus acaulis
Mean Range Mean Range

Dry wt (% of fresh wt) 38.5 64
Dry wt/root (g)
-Undisturbed* (27) 5.1 0.6-8.9 (10) 1.6 0.2-2.9
-Disturbed* (40) 6.6 0.9-8.2 (33) 1.5 0.1-2.6
Density: Undisturbed steppe (plants/rn-)
-3 Ridgetops* 0.4 0.0-0.6 3.8 0.3-7.6
-3 Midslopes 0.7 0.6-0.8 0.4 0.3-0.5
-3 Toeslopes 0.4 0.0-1.1 0.9 0.0-2.6
Density: Disturbed sites (plants/rn-)
-All 3 areas" 2.1 1.8-2.4 1.0 0.5-1.4

-Maximum densities" 27 12-39 12 10-17

'Differences between means are significant (P « 0.05).
Values in parentheses are the number of samples.

Since the skin portion of Cymopterus roots is not very palatable, only the skin-
free, white root tissue was used in calculations of food availability to humans.
In undisturbed, randomly sampled steppe vegetation the amount of white root
tissue was 1.4-2.5 g/m2 for C. monianus and 0.7 g/m2 for C. acaulis. However,
based on mean root dry weights and mean maximum field densities in disturbed
areas the availability of white root tissue was as high as 125 g/m2 for C. montanus
and 11 g/m2 for C. acaulis. The collection rate for C. montanus at disturbed loca-
tions was 11-15 roots per 15 minutes (0.9 roots per minute). For C. acaulis at the
same locations the collection rate was 10-12 roots per 15 minutes (0.7 roots per
minute). Therefore, in areas where C. montanus is abundant, as much as 250 g
of white, edible root tissue can be gathered in an hour.

Chemical analyses of plant tissue indicated that skin-free C. acaulis roots had
a significantly higher nitrogen content than C. montanus (Table 2). However,
C. montanus had significantly higher (P « 0.05) glucose and sucrose contents than
C. acaulis. Total sugar content on a fresh weight basis was 4.5% for C. montanus
and 2.8% for C. acaulis. On a dry weight basis the total sugar content was 11.7%
for C. montanus and 4.4% for C. acaulis (Table 2). For both species sucrose was
the most abundant sugar, constituting at least 88% of total sugar content. The
average caloric content of sugars per 100g of dry tissue, using the sucrose value
of 3.9 calories/g of sugar, was 0.45 Cal/g for C. montanus and 0.17 Cal/g for C.
acaulis.
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Pursh, the density and concentration of food per unit area for each of these species
alone or even combined is probably less than that of C. montanus.

CONCLUSIONS

This study has presented new information on the ecology and nutritional
properties of two Cymopterus species native to the shortgrass steppe region of
the Great Plains. Since these are native, edible plants it is important to docu-
ment their nutritional value for people and to discuss their domestication poten-
tial. In terms of sugar content, C. montanus has a relatively high sugar content
and may eventually be cultivated, perhaps as a xeric, home garden plant.
Ecological characteristics of C. montanus plants that encourage domestication
include natural occurrence in aggregated populations, low water requirements,
food availabilityearly in the spring, and a popular demand for native plant species.
Obstacles to domestication include lack of knowledge on growth rates, life history,
chemical composition, propagation techniques, and cultural acceptance. A next
step in evaluating this species for human consumption is to test for possible toxic
chemicals, such as those that occur in other Cymopterus species.

Finally, the collection rates of Cymopterus roots by indigenous persons pro-
bably did not exceed the values reported here. Since the incidence of disturbed
steppe habitats, locations where C. montanus are most dense, have increased in
the last century, the availability ofCymopterus roots as a wild-collected food source
may be greater now than at any time in the past.
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