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Abstract 
Ginseng has since ancient times been an important herbal remedy in China, Japan and Korea. In recent decades, as Westerners 
have become more engaged with East Asian populations and their cultures, demand for ginseng has also increased in the United 
States and Canada. An interesting geographic feature of the ginseng industry is that for some time virtally all of its U.S. 
production has been centered in Wisconsin, mostly in and around Marathon County. The present research focuses on this unique 
phenomenon, and explains ginscng's unique growing characteristics and Wisconsin's relative levels of production. Additionally, 
the research explains the factors that contributed to Wisconsin's dominance in ginseng farming . 

2.llach summer since 1967 I have made at least one 
round trip across the state of Wisconsin between my 
home in Minneapolis and my summer cottage on the 
Door peninsula, and through the years I have seen 
many changes. 

During the late 1970s I began to notice some 
unusual stmctures in the countryside west of Wausau. 
Farmers had erected snow fences around plots of an 
aoe or so, and then they had stretched canopies of 
snow fences horizonta'ily across them, seven feet 
above the ground, to shade the entire plot. Of course I 
stopped to ask what they were, and people told me 
that they were ginseng gardens, but that was about all 
they would tell me, and they seemed reluctant to tell 
me even that much. Finally I sought out Ken Barnett, 
the Marathon County extension agent, in an effort to 
find out more about them, and he told me that he was 
almost as unknowledgeable and frustrated as I was. 

"Most fanners are pretty secretive about what 
they are doing," he told me, "but ginseng farmers are 
far worse than most. About the only way to learn how 
to grow ginseng is to be born into it or to marry into 
it." He told me that everyone knew ginseng farmers 
were rolling in money. They were selling the roots 
for $40 to $60 a pound, they were getting yields of 
2,000 to 3,000 pounds per acre, and the best guess 
was that they were netting $20,000 an acre or more. 
They also knew that a thousand acres or so could 
probably produce enough ginseng to satisfy the entire 
world demand, and they didn't want to let outsiders 
into the business for fear they would saturate and 
destroy the market. 

People in the Orient prize the fleshy root of the 
ginseng plant. They consider it a remedy for all 
human ills, from sexual impotence to crapulence, and 
they are willing to pay immoderate prices for it. Few 
Americans take the root seriously, however, and it is 
sold mainly by herbal tTade and health food stores 

• and other offbeat establishments. 
Ginseng is a bushy plant 12 to 24 inches tall that 

once grew wild on the shady floors of maple, beech, 
basswood, and other hardwood forests in eastern 
North America. For three centuries collectors have 
scoured the woods in search of it, and people in the 
fastnesses of Appalachia have guarded their secret 
ginseng patches as fiercely as they have guarded their 
moonshine stills. The wild plant has become increas
ingly rare as a result of overharvest and forest 
clearance, and it is classified as a threatened species 
under the Endangered Species Act. You must have a 
license to sell the roots. 

Ginseng is tough to domesticate. Local lore in 
Marathon County holds that around 1900 the four 
Fromm brothers, who lived in Hamburg township 
northwest of Wausau, learned how to grow it 
commercially by transplanting wild plants onto the 
fann where they raised mink and silver foxes for fur. 
Other local farmers followed their lead, but export 
sales to China, which was the principal market. were 
disrupted by the civil war that broke out in 1928, the 
Japanese invasion and occupation that began in 1937, 
and then the Second World War. 

Ginseng production continued to languish after 
the war, "but then it really took off during the farm 
crisis of the 1980s," Ken remembers, "when farmers 
were thrashing around in search of alternative crops," 
and in 1995 he estimated that 1 ,500 farmers within a 
25-mile radius of Wausau were growing 3,000 acres. 
The data published in the 1997 Census ofAgriculture 
are a bit more conservative (Table I). Ken told me 
that Marathon County farmers grew more than 95 
percent of the ginseng cultivated in the United States, 
and they exported virtually their entire crop to the 
Orient. 

I still wanted to know how farmers actually grew 
a crop that has such an impressive impact on the 
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Table 1. Ginseng Production in 1997 

~""'~~ 1United States 1 Wisconsin 
, 

Number of Fanns 
1 
901 

1 
813 

Acres 1 1,912 1 1,847 

Pounds 2,381,122 2,283,754 

Source of dala: U. S . Departmenl of Agriculture, Nalional Agricul tural Statist ics Service, 1997 Census 0/ Agriculture, Volume I, 
Geographic Area Series, Part 5 1. Ullileli Slatcs Summmy and Siale Dala (AC97-A-S 1). state table 34, page 518 . 

landscape (Hart 1998, 260-64), and felt fortunate 
indeed when I discovered that Len C. Polczinski 
(1982) had broken through the veil of secrecy that 
shrouds ginseng production and written a Master's 
thesis at the University of Wisconsin-Stevens Point 
on ginseng culture in Marathon County. 

Polczinski said that ginseng fanners start to 
prepare their gardens a year before they actually plant 
them. They plow the ground to kill weeds , and 
fumigate the soil to kill insects and disease-causing 
organisms. In the following fall they erect the 
canopies that are the distinctive features of the 
ginseng landscape . The crop must be grown in 80 
percent shade, because ginseng is a plant of the 
hardwood forest floor, and the canopies shade the 
garden to simulate a forest floor environment. 

The canopies are made of closely spaced wooden 
laths or of woven black polypropylene with alter
nating light and dark strips. They are supported seven 
feet above the ground on wooden posts set in 12-foot 
grids for laths or 24 feet for plastic. The growers must 
remove the canopies in winter, to reduce snow 
damage, and erect them again in May after the tlu'eat 
of a late snowfall has passed . 

Beneath the canopies ginseng farmers use special 
plows to fonn raised beds a foot high and three or 
four feet wide. The foot-wide walkways between the 
beds serve as drainageways after heavy rains. In the 
fall farmers plant the seeds eight inches apart on the 
raised beds, and mulch them with 3-4 inches of oat 
straw or sawdust. Commercial feriilizers or manure 
reduce the resemblance of cultivated ginseng to the 
wild root, and thus reduce its value, so farmers use 
tree leaves, old hardwood sawdust, or ground-up 
rotted hardwood for fertilizer. 

The roots do not mature for four long years, 
during which the grower must weed the garden 
regularly, spray the plants periodically to prevent 
fungal blight, and protect them from rodents and a 
fearsome array of diseases and insects.Artificial 
shade and heavy mulch are ideal for fungal growth, 
but growers prefer to deal with disease on their own, 
and rarely exchange infonnation with other growers. 

Blossoms fonn on the plants in late June of their 
third and fourth years, and growers pick the 
seed-bearing berries by hand when they turn bright 
crimson in late September. They rot the pulp to sepa
rate the seeds, which must remain donnant for eight 
to twenty months before they will germinate. 
Growers must stratify the seeds in layers of moist 
sand and keep them at a constant temperature for a 
year to fulfill the donnancy requirement. Those who 
do not produce their own seeds must pay around $100 
a pound for them, and they need 100 to 120 pounds to 
plant an acre . 

Ginseng roots finally ripen in September or 
October of the fourth year, and they are worth $40 to 
$60 a pound. "I wouldn't want to go near one of 
those gardens when the crop is ripe," said Ken 
Barnett, "because the growers guard them with police 
dogs and automatic weapons." The growers dig the 
roots with machines, but hire workers to pick them up 
by hand. A good root is three to eight inches long, up 
to an inch thick, and weighs an ounce or more . 

Ginseng growers wash the roots, dry them at a 
temperature of 90°F. for three to six weeks, pack 
them in cardboard barrels, and have them ready to 
show to Chinese buyers who travel from fann to fann 
to haggle for them. The price fluctuates daily, even 
from fann to farm, and some growers suspect the 
buyers of taking advantage of them, because they 
have no reliable source of market infOlmation. 
Growers have even asked Wausau/Marathon County 
Community College to offer classes in conversational 
Chinese in the hope of being able to learn enough of 
tbe language to enable them to make better deals . 

Most ginseng growers are dairy fanners or have 
full-time jobs in town and grow the roots to 
supplement their income. Few dig more than an acre 
a year, because each acre requires 600 hours of work 
each year for shade maintenance, weeding, seed 
picking, digging, washing, and drying, and they must 
tend tlu'ee acres for each acre they dig. They must 
spend $120,000 an acre before they harvest their first 
crop, and it takes them six to ten years before they 
can break even, but then they really start to rake in 
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the money. 
The availability of suitable land for ginseng 

production is becoming a problem. It is difficult, 
perhaps even impossible, to grow a second crop of 
ginseng on a given piece of ground, and growers are 
not sure why. Some think that it depletes the soil, 
some blame the build-up of disease organisms in the 
soil, and some believe the plant is auto toxic. 

Whatever the reason, growers eventually have to 
lease or buy new land for their gardens. It would be 
simple to use a series of aerial photographs to map 
the changing distribution of ginseng gardens in 
Marathon County, because the distinctive shades 
would be easy to identify. 

Marathon County has developed the specialized 
infrastructure necessary to support ginseng produc
tion, and the county has firms that sell posts, shades, 
laths, soil testing, oat straw, straw shredders, and 
machinery for hilling, raking, seeding, digging, and 
washing ginseng. Marathon City, ten miles west of 
Wausau, boasts that it is the "Ginseng Capital of the 
World," and Main Street has the offices of a number 
of Chinese ginseng-buying companies. It is a bit 
disconcerting to see Chinese names and signs on 
storefronts in a small town in central Wisconsin. 

Polczinski (1982) had satisfied my curiosity 
about the way in which ginseng is grown, but still I 
wondered why the area around Wausau has become 
the only area in the United States that produces 
ginseng commercially. Once again I was fortunate, 
because Sharon Wai-Seung Lee (1998) has written a 
fine historical geography of the ginseng industry in 
Marathon County. As a child in Hong Kong she was 
fascinated by the big signs on trams and buses 
advertising American ginseng from Wisconsin, so it 
was virtually inevitable that her research would focus 
on ginseng when she began graduate work in 
Madison. 

Lee has slain the myths that commercial ginseng 
farming originated in Marathon County, and that it 
has been unique to the county or even to Wisconsin. 
She has marshalled convincing evidence that one 
George Stanton of Apulia Station, New York, was the 
first person to cultivate ginseng in the United States. 
In the 1880s he had a shaded plot that measured a 
mere ten by thirteen feet. Others soon borrowed his 
methods, and by 1900 many farmers in the northern 
tier of states from New York west to Minnesota were 
growing ginseng. 

At the tum of the century ginseng apparently was 
a backyard garden crop, like tobacco and cotton, that 
falmers grew on tiny plots primarily for domestic use, 
but perhaps also to make a bit of pin money. Lee 
(1998, 16) says that "thousands" of farmers in 
Wisconsin grew ginseng, even though the total for the 
entire United States was less than 25 acres. Growers 
sold their ginseng to the same brokers in New York 
City who were buying wild ginseng from collectors. 

By the 1920s Wisconsin had become the leading 
ginseng state. The crop was grown in 34 counties, 
with the greatest concentration in Marathon and 
Langlade. J. W. Zahl of Antigo in Langlade County 
had begun to grow ginseng in the 1890s, and in 190 I 
J. H. Koehler of Wausau started growing it as a 
sideline to his land and lumber business. 

The Fromm brothers did not begin to grow 
ginseng until 1904, but by 1919 they had become the 
largest growers in Marathon County. They got their 
ideas from growers in upstate New York, and they 
grew ginseng as a sideline to their fur business. The 
New York City buyers to whom they sold their furs 
also bought ginseng, and the Fromms sold both their 
furs and their roots to the same people. 

The early era of ginseng production began to 
fade in the 1920s because of disease, such as 
A lternaria blight, and because prices plummeted 
during the Depression years . Then the Second World 
War completely closed the Oriental export market, 
and growers could no longer afford to continue 
growing a crop they could not sell. Only the Fromm 
brothers persisted. They believed that the market for 
ginseng would revive after the war, and profits from 
their fur business allowed them to continue growing 
and storing the roots until they could sell them. 

After the war the Fromms had a monopoly on 
ginseng. They were the only significant growers, and 
they steadily increased their plantings by 25 acres a 
year until the 1970s, when they were growing 500 
acres. They maintained their monopoly by refusing to 
sell the seed that others needed to start growing. At 
one time they employed more than 300 people in 
their gardens, and Lee suggests that some of these 
workers might have acquired seed illegally to allow 
them to start their own gardens. 

Before the war the language barrier had pre
vented small ginseng growers in Wisconsin from 
selling directly to China, and they had shipped their 
barrels of roots to buyers in New York City who 
knew the Chinese market. After the war the Fromms 
had become big enough to afford to develop direct 
contacts with buyers in Hong Kong, and they 
increased their profits by bypassing the merchants in 
New York. 

The Hong Kong buyers needed Wisconsin 
ginseng, because the Korean War, which began in 
1950, destroyed the ginseng gardens in Korea that 
had been their principal source of supply, and after 
1953 they began importing American roots to serve 
their needs. Then in the 1970s buyers from Hong 
Kong began to come to Wisconsin to buy the roots 
directly. At first they dealt with local brokers who 
knew the farmers , but by 1985 they were buying 95 
percent of all roots directly from the farmers they 
visited. During this period the descendants of the 
Fromm brothers had lost interest in ginseng, and in 
1988 they sold their last crop, but no one seems to 
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know why they stopped. 
By the} 990s the Wisconsin ginseng industry had 

started to mature, even though the vast majority of 
producers were still small part-time growers who 
grew the crop to supplement their income. Most of 
them rented a couple of acres, bought starter seed 
from other growers, and cultivated the crop with 
family labor. The full-time modem growers, in con
trast, were cultivating 50 to 75 acres or more with 
hired labor. They had formed efficient business 
organizations, and had developed close ties with their 
Hong Kong merchants. 

The modem growers had to hire large numbers 
of seasonal workers to plant, weed, and pick the crop, 
and local people do not like the hard work in the 
ginseng gardens, especi.ally in cold, rainy fall 
weather. The resulting labor shortage was solved, at 
least temporarily, by the immigration of resettled 
Hmong people, who were sponsored by local 
churches. The estimated Hmong popUlation of Mara
thon County grew from less than 100 in 1980 to more 
than 4,000 in 2000. 

The ginseng growers bridged the cultural divide 
by developing a contract labor system. They con
tracted with a Hmong labor boss to provide the labor 
they needed, and did not have to deal with individual 
workers. This "solution" to the labor crisis might 
have backfired, however, because once the Hmong 
had learned how to grow ginseng they began to do it 
themselves. Lee estimated that 100 Hmong families 
were growing ginseng in 1998. Most had started with 
a rented acre or so , but some had already built up to 
fifteen acres, and they were competing with their 
former employers. 

At the end of the twentieth century the ginseng 
indush'y in Marathon County had other serious 
problems. The Asian economic crisis of 1997 had 
hurt the export market and depressed prices. The 
shortage of suitable land had encomaged growers to 
expand into adjacent counties, but the most serious 
threat of all came from western Canada, where the 
government has subsidized large-scale ginseng 
production. Marathon growers claim their quality is 
better, but in 1996 western Canada had 3,000 acres of 
ginseng, and Canada has now replaced the United 
States as the world's leading producer, after China 
and Korea. 

The ginseng industry of Marathon County is a 
microcosm that epitomizes the critical importance of 
entrepreneurs in developing modern agricultural 
systems. Many people seem to stumble through life 
thinking that things just sort of happen, but things do 
not just happen; they happen because someone makes 
them happen. Innovation and change require vision 
and courage. They require entrepreneurs who believe 
in themselves, and who are willing to take great risks 
to tum their dreams and their visions into reality. 

Marathon County is a ginseng-producing area 
today because the Fromm brothers were entre
preneurs. Similar entrepreneurs, albeit on a vastly 
larger scale, have transformed American agriculture 
from a cottage industry into a highly specialized 
modem system of large-scale production (Hart and 
Mayda 1998), and they have left their marks on maps 
of agricultural production. 

Warren Monfort and Earl Brookover have left 
their marks on the map of U. S. beef production . Don 
Tyson and Frank Perdue have left their marks on the 
map of U. S. broiler production. Charlie Wampler, 
Earl Olson, and Wally Jerome have left their marks 
on the map ofU. S. turkey production. 

Wendell Murphy and Bob Christensen have left 
their marks on the map of U. S. hog production. And 
the Fromm brothers of Marathon County have left 
their marks on the world map of ginseng production. 
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Figure 1. Location of Study Sites Within Rocky Mountain National Park 
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Each dot ce) represents a site where Melilotus-invaded patches were 
located. 

habitats from sea level up to 4000m and their resilient 
seeds can remain viable for up to 30 years (Cole 1991). 
Their long growth period allows the species to exploit 
precipitation throughout the growing season, and they 
can grow to 90-300 em in height. Melilo/Zls species 
have a symbiotic relationship with the Rhizobium 

bacteria, which converts atmospheric nitrogen into 
usable forms (Bergesen 1982). This relationship 
permits Melilotus species to grow in nitrogen-depleted 
soils, assuming the microclimate is favorable for 
symbiosis and nodulation. Bacteria and nitrogen 
assimilation in Melilotus can be detected by the growth 
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Figure 2. Anthropogenic disturbances, such 
as road and building construction, are 
important facilitators of Melilotus. Tn the 
foreground, the plant conununity has been 
invaded by Melitotus. 

and condition of nodules on the root system (Figure 3) . 
M. officinalis begins flowering in May while M. alba 
continues into October. Thus, these species have a 
longer growing season than any native species. M. 
officinalis and M. alba were chosen as the focus species 
because of their exotic status, their unwanted presence 
within the Park, their life-history _characteristics, and 
their unknown impact on native communities in the 
grasslands. 

Figure 3. TheMelilotus OjJiciJw.lis Root 
System. Notice the nodule to the left of my 
thumb. 
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Methods and Results 

Melilotus patches were found mostly along 
roadsides and other human-disturbed areas, where they 
develop into dense patches. Twelve Melilotus patches 
in the montane grasslands (2316-2743) were located 
and six plots were staked out within each patch and 
non-invaded community. A nested ANOV A (Analysis 
of Variance) was used to test the means of the 
variables, i.e., the plot mean within invaded patches 
were compared to plot mean within control (non
invaded) patches (P = 0.05) (SAS Institute 1989). The 
area of invasion was measured in May and then 
monthly until September. This paper focused on data 
collected in the peak growing month of July_ To 
maintain comparison integrity, Melilotus species were 
excluded from exotic, forb , and bielU1ial species. 
Percent cover was represented by the average number 
of boxes covered by a variable within a plot. Each box 
represented 2% cover. 

The results show that total species richness did not 
differ between patches in the peak growing month 
(July; P<0.09) (Figure 5) . However, species composi
tion was significantly different between patches during 
this time. Higher exotic species richness and percent 
cover were observed in invaded patches, and higher 
native species richness and cover were observed in 
control patches (N=96, P<O.OOI) (Figure 6). 

Forb species richness and cover were higher in 
invaded patches (N=132, P<0.02), than in control 
patches (Figure 5). More perelU1ials were found than 
annuals overall (P<O.OO 1). With and without the pre
sence of Melilotus, higher annuallbiennial species 
richness were observed in invaded patches, and higher 
perelU1ial species richness were observed in control 
patches. The percent cover ofMelilotus in invaded plots 
averaged over 50%. 

Discussion 

Human visitation to natural areas such as National 
Parks or recreation areas creates inevitable problems 
with invasion. These problems often have unknown 
ecological impacts (Luken 1994; Lonsdale 1999). 
Because natural areas represent the largest areas of 
relatively pristine communities and are maintained for 
human enjoyment, they offer unique opportunities to 
gauge and understand the effects of invasion on plant 
communities (Vitousek et ai, 1996). 

Natural disturbances maintain the heterogeneity of 
plant communities (Sousa 1984; Pickett and White 
1985; Veblen 1994), but human activities can threaten 
native diversity and composition and change distur
bance regime parameters (Wiens et a!. 1985). Studies 
that focus on exotic invasion show a relationship 
between anthropogenic disturbance and nitrogen- fixing 
exotic species (Baker 1986; Vitousek 1986; Vitousek 



2000). These dynamics may be detected in lower 
elevation grass-dominated systems that are invaded by 
Melilotus, such as in southeastern Wisconsin. 

That total species richness between patches was 
not significantly different may be due to disturbed 
areas facilitating weedy annual and forb species, 
whether they are exotic or native (Bazzaz 1983). 
However, timing of community assemblage may play 
a role in the different composition between patches. 
Perhaps native, grass and perennial species richness 
in invaded patches was lower due to the dense 
Melilotus patches that can locally shade out and 
spatially dominate a plant community. Since 
perennials have lower seed production and limited 
dispersal, they colonize disturbed sites at a slower 
rate than annuals (Parker et a1. 1993). As Melilotus 
species dominate invaded patches, only the hardiest 
shade-tolerant species may survive locally in these 
patches. Using repeated ANOVA, it was found that 
grass species was higher in contTol patches in June 
and August, but not July (P<0.05).Throughout the 
season, originally mapped patches of Melilotus 
spread beyond their initial boundaries (Wolf, 2000). 

The implication is the local extinction of some 
native species. Common native-species in this study 
included Muhlellbergia montana, Koeleria 
macrantha, Boute/oua gracilis, Artemisia jrigida, 
Stipa comata, PClIStemon virgatus, Grindelia 
subalpina, Helianthus pumilus, Potentilla hippiana, 
Oenothera coronopifolia, Pseudoroegneria spicata, 
Poa agassizellsis, Chrysothamnus vicsidiflorus, 
Heterotheca villos(l, and Eriogo/lwn umbellatum. 
Several of these genera and species are also found in 
the oak savanna in Wisconsin. Other species found in 
this study and Wisconsin include Allium cemllllm, 
Smilacina stellata, Elymlls trachycalllus, Achillea 
millefolillm, Ai/fcili/aria species, Artemisia lzulovi
ciana, Aster ericoides, Rudbeckia hirtll , Solidago 
missouriellsis, Lithospermum incisum, Campanllla 
rOflilldifolia, and Pulsatilla patens. 

Several exotic species were found in the invaded 
patches that were not in the control patches, and 
several native species in control patches that were not 
in the invaded patches. This pattern may contribute to 
research that tests native species richness and 
invasibility (Elton 1958; Fox and Fox 1986; Berger 
1993; Lodge 1993). For example, McLendon (1996) 
found that patches of Canada thistle (Cirsium 
arvense) deteriorated as the vigor of native grassland 
communities increased, and invading became less 
significant. Because the oak savanna in Wisconsm is 
invaded by species such as Cirsium arvcnse and 
Melilotlls species, these findings are important to 
native species richness in Wisconsin's savanna. Oak 

savannas are increasingly rare in southeastern 
Wisconsin. For a community that is at risk of local 
extinction due to continuous anthropogenic 
disturbance, the added dimension of exotic species as 
part of the savanna structure, species composition, 
and diversity only enhances the risk. According to 
Leach and Givnish (1998), "thousands of acres of 
highly restorable oak savannas have been overlooked 
because of flawed ideas regarding their structure and 
composition". 

Implications for Wisconsin Land Managers 

This study can assist land managers in grass
dominated communities in Wisconsin in understand
ing the dynamics in Melilotus-invaded grassland 
communities. Melilotus has been found to be nega
tively associated with some native perennials. In 
southeastern Wisconsin, M. alba was negatively 
correlated with Potentilla and Solidago species 
(Parker et a!. 1993). Fox and Fox (1986) suggest that 
invasion occurs in natural communities only in the 
presence of disturbance, and that the primary role of 
disturbance is to create space as a resource. However, 
Melilotus was present in disturbed and seemingly 
undisturbed meadows. In southeastern Wisconsin, 
Melilotus species are found in minimally disturbed 
protected prairies, such as the unique Chiwaukee 
Prairie, and highly disturbed savannas, such as Bong 
State Recreation Area . This information may help 
land managers in these communities work toward 
maintaining and restoring native diversity to 
understand the potential community response to these 
widely distributed exotic species. 

The findings generate future hypotheses con
cerning natural disturbance parameters that drive 
vegetation patterns. Is Melilotus facilitated by natural 
disturbance'? Natural soil disturbances, such as 
squinel mounds, are isolated areas of natural distur
bance that maintain the diversity of native species . I 
did test the ability of squirrel mounds in facilitating 
Melilotus, by observing the presence of Melilotus 
invasion, species composition and mound occurrence. 
Natural soil disturbance can occur by plant roots. 
Plant roots increase soil horizon formation, aeration, 
and nutrient input. However, when native vegetation 
is removed, soil offers microsites for nutrient-poor 
tolerant exotic seeds. In anthropogenically-disturbed 
soii, properties such as l1utrient availability, soil 
moisture and soil pH may be altered when exotic 
species such as Melilotus persist. 

Fire disturbance is important to vegetation 
patte1l1s. The moderate frequency and intensity of 
natural fires maintain diverse grasslnnd communities 
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(Seastedt and Knapp 1993). However, fire frequency 
has significantly decreased in grasslands since the in
ception of fire suppression. While natural fires 
release nutrients in biomass, fertilize soil, and reduce 
shade-tolerant invaders (Swetnam and Baisan 1994), 
grasslands are often invaded by exotic herbaceous 
and woody shrub species when they no longer ex
perience fire (Cooper 1960). Because fire suppres
sion and human-caused soil disturbances exist in 
Colorado and Wisconsin, research is needed to ex
plore Melilotus in grasslands that have these distur
bances in Wisconsin. 

As human activity can result in environmental 
degradation and exotic invasion, research must 
continue to explore methods to understand, protect 
and restore natural communities. Land managers 
traditionally focus on eliminating the most obviously 
damaging exotic species that can cause less obvious 
exotic species to become resistant to eradication 
(Westman 1990; Luken 1997). These findings have 
provoked the expansion of the scope of this study to 
test the use of fire as a control method in Colorado. 
Land managers can use these data to help them 
explore how manipulation may be used to determine 
the vulnerability of habitats and· species and, ulti
mately, to control Melilotus. 
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