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	Taxonomy


	Kingdom:

Plantae

Phylum:

Magnoliophyta

Class:

Magnoliopsida

Order:

Fabales

Family:

Fabaceae (Leguminosae)

Genus:

Cytisus
Species:

scoparius

	Scientific Name


	Cytisus scoparius 
(L.) Link

	Scientific Name Synonym


	Sarothamnus scoparius 
(L.) Link

	Common Name Synonyms


	Scottish broom, English broom, scotchbroom


	


IDENTIFIERS

Scientific Names: Cytisus scoparius and Cytisus monspessulanus 

Common Names: Scotch Broom and French Broom 

General Description: 

Scotch broom: Also referred to as Sarothamnus scoparius, this weed is a perennial shrub of the Fabaceae (Leguminosae) family. The shrubs are 1 2 meters high and deciduous. The green branches (Robbins et al. 1951) are strongly angled (Hitchcock and Cronquist 1973) and appear naked or almost so (Munz and Keck 1973). The leaves are trifoliolate with petioles 2 10 mm long. The leaflets are obovate to oblanceolate, entire, strigose and 6 12 mm long. 

Unlike French or Spanish broom, the yellow flowers of Scotch broom are usually borne solitary in axils, blooming between April and June. The glabrous banner is ovate to rounded; wings are oblong to ovate; and the keel is straight or curved. Petals are about 2 cm long. The flaring calyx is glabrous, about 7 mm long and is two lipped with short teeth. The brownish black pods, 3.5 to 5 cm long, are villous on the margins only. These pods are compressed, several seeded, with a callous appendage or strophiole near the base (Munz and Keck 1973). 

French broom: Perennial shrubs, 1-3 meters high with villous branchlets. The leaves are trifoliolate with petioles 3-5 mm long. The leaflets are more or less obovate, entire and 1 2 cm long. They are subglabrous above, pubescent beneath. 

Flowers are borne in subcapitate racemes, unlike Cytisus scoparius. These racemes terminate short lateral branches, each raceme containing 3-9 flowers. The light yellow flowers open between March and May. Petals are 10 mm long. The mostly glabrous banner is ovate to rounded; wings are oblong or ovate; and the keel may be straight or curved. The pubescent calyx, 4-5 mm long, is two lipped with short teeth. In comparison, Spartium junceum has one lipped calices. The pods, 2 2.5 cm long, are densely villous. These pods are compressed, several seeded, with a callous appendage or strophiole near the base (Munz and Keck 1973). 

NATURAL HISTORY

Habitat:

Scotch broom: This broom is native to the British Isles as well as central and southern Europe. The common name "broom" may have been given to the plant because of its growth habit. Its upright dense mass of ascending stems were once cut and made into floor brooms (Wyman 1971). Scotch broom first became naturalized in North America on the East Coast (Mountjoy 1979) and is found in Nova Scotia and from New York to Georgia (Gill and Pogge 1974). It was sold as an ornamental in California in the 1860s following introduction of Spanish broom (Spartium junceum) (Butterfield 1964). By the turn of the century it had become naturalized on Vancouver Island (Bailey 1906) and was probably planted throughout the Pacific Northwest as an ornamental. 

The rapid spread of Scotch broom was accentuated by frequent planting of the shrubs in gardens and as a soil binder along highway cuts and fills. Its weedy tendency in California was noted as early as 1925 in Sonoma and San Mateo counties (Jepson 1925). By 1930 the citizens of El Dorado County had become so concerned by Scotch broom infestation that they had an uninfested part of the county declared a Weed Free Area (Mobley 1954). 

In the West, Scotch broom has now become established along the inland valleys of the Pacific Northwest, from British Columbia to central California (Hitchcock and Cronquist 1973). Its northern limits are probably due to low winter temperatures, the southern limits due to summer drought (Williams 1981). Although it is primarily found west of the Cascades, it has been found growing on the eastern slopes as well (Gilkey 1957). 

In California the distribution of Scotch broom has been mapped by the California State Department of Food and Agriculture, which considers the shrub a pest weed. This map shows two major concentrations of Scotch broom. Along the coast broom is found concentrated in Sonoma, Marin, Contra Costa, San Mateo, Santa Cruz and Monterey counties. In the Sierran foothills, Scotch broom grows in Sierra, Nevada, Placer, El Dorado and Calaveras counties. It has a much more scattered distribution in northwestern California, including Siskiyou, Del Norte, Humboldt, Trinity, Shasta and Mendocino counties (Mountjoy 1979). A survey of county agricultural commissioners throughout California (Koehler 1965) revealed the additional presence of Scotch broom in Lake, Amador, Butte, Plumas and Yuba counties, though it is only of minor importance in these counties. 

Scotch broom grows best in dry sandy soils in full sunlight and will grow well in soils with pH values ranging from 4.5 to 7.5 (Gill and Pogge 1974). In Europe it is found on moderately leached soils in heathlands, acidic grasslands and inland dunes (Bicher and Larsen 1958). Scotch broom can also do well on soils high in boron (Vergnano 1957). The subspecies C.s. maritimus is found on exposed sea cliffs, unlike Cytisus scoparius ssp. scoparius which grows in more sheltered habitats (Davies et al. 1978). 

Where it has been introduced, Scotch broom invades pastures and cultivated fields, dry scrubland and "wasteland", native grasslands and along roadsides, dry riverbeds and other waterways (Gilkey 1957, Johnson 1982, Williams 1981). It does not do well in forested areas but invades rapidly following logging, land clearing and burning (Mobley 1954, Williams 1981). 

In California Scotch broom is common along roads and paths near towns (Howell 1970) and sometimes forms pure stands for miles along highway and country roads (Gilkey 1957). By the late 1970s the California Department of Transportation assured concerned citizens that it was no longer planting broom along highways (Mountjoy 1979). In Marin County broom has become extensively naturalized in the grassland areas of open hills and is invading the lower border of the chaparral (Howell 1970). Although broom is difficult to grow in the "hot valleys" of California (Mobley 1954), its occurrence in dry habitats and value for stabilizing sand dunes (Smith et al. 1947, Rikli 1943) implies a certain degree of drought resistance. 

French broom: This broom is native to the Mediterranean region, the Azores (McClintock 1979) and the Canary Islands (Munz and Keck 1973). French broom was offered for sale at California nurseries as early as 1871 (McClintock 1985). By the mid 1940s it had escaped cultivation and was naturalized in central California (Abrams 1944). 

Of the three brooms naturalized in California, the most widespread is French broom. It is presently found in at least 23 counties from Del Norte southward to San Diego and from the coast eastward to Butte, Yuba, Nevada, Placer, Sacramento and San Bernardino counties (McClintock 1985). It is also reported from Santa Catalina Island (Mountjoy 1979). 

No information was available describing the optimal physical environment for French broom. 

Broom has been used for a variety of purposes throughout European history, beyond its use for sweeping floors. An infusion of the leaves was used as a diuretic. Bark shavings were used to stanch blood in the 14th century. An unguent was made from the blossoms. The tops of broom were put in beer to give it a bitter taste. Some people have used the seeds to "adulterate" coffee. The flowers in bud are pickled like capers. It is cathartic and the seeds emetic. Broom has been used for thatching, fence rows and cattle fodder. The woody plant was once used for tanning leather and the old wood for veneering. Cloth has been manufactured with the fiber. 

Ecology and Reproduction:

Both Scotch and French broom may reproduce vegetatively or by seed. It has been purposefully propagated from cuttings (Gill and Pogge 1974) and it sprouts back after cutting (Mountjoy 1979). 

Scotch broom bushes can produce up to 60 seed pods per bush by their second year. Each pod usually contains 5-8 seeds (Waloff and Richards 1977). Years of heavy pod production are cyclical and are generally followed by years of lighter pod production. In a recent study the timing of these cycles varied between plots, and Waloff and Richards (1977) concluded that seed production was independent of climactic conditions and reflected more the physiology of individual plants. 

Broom seeds have hard seed coats which can survive transport in river gravels (Williams 1981). They may remain viable for over 80 years if properly stored (Turner 1933). For horticultural purposes Gill and Pogge (1974) recommend several types of treatment to induce germination. These include soaking the seeds in hot water and mechanical scarification (piercing, chipping or filing the seed coat) followed by a three hour soak in water. Such treatment is easily accomplished when seeds are transported by water for any distance. Only about 45-50% of the seeds produced will actually germinate (Gill and Pogge 1974, Williams 1981). 

Broom pods often open explosively, especially in a drying wind, and the seeds may be widely scattered (McClintock 1985). In the Sierran foothills the most rapid spread of the plant has occurred along waterways where the seed is distributed by water. In this same area there has also been a rapid spread, often for long distances, along roads where the seed is distributed by passing vehicles and in gravel hauled from river bottoms. Seeds may also be transported by birds and other animals to isolated areas (Mobley 1954). 

Seedlings buried more than 10 cm deep fail to emerge. The fastest emergence occurs when seeds are buried less than 3 cm deep in a fine textured substrate (Williams 1981). Seedlings may be damaged by frost, but this has little direct effect on their total height growth in their early years. Tips are soon replaced by growth from lateral buds (Williams 1981). Young broom plants can tolerate a wide range of growth habits. In open river beds young plants may be almost prostrate, with no single leading shoot. Shaded plants may have only a single upright shoot (Williams 1981). 

Williams (1983) reported that broom can regenerate only where the canopy is disturbed by fire, substrate instability (as on steep bluffs or river beds) or by sheep and, particularly, cattle grazing. 

Within the first year broom plants can grow over a meter tall (Waloff and Richards 1977). The initial rapid growth during the first 4-5 years is succeeded by 2-3 years of relative stability (Waloff 1968). Broom can tolerate low soil temperatures and can fix nitrogen throughout the year in regions with mild winters (Wheeler et al. 1979). 

Miller's (1883) description of the pollination mechanism of Scotch broom has been briefly summarized by Gill and Walker (1971). Since it does not appear to be greatly different from other legumes in general, the interested reader is referred to these two papers for further discussion. 

Six to eight years of growth is followed by degeneration accompanied by an increase in the ratio of woody to green material, reduction in seed production and finally death. Bushes rarely die in one year, but as "the habitat begins to disintegrate", a mosaic of dead, partly dead and living plants is formed. Broom bushes rarely live more than 10 15 years (Waloff 1968). 

Broom has photosynthetic tissue dispersed throughout the crown in long twigs and small lancet shaped leaves. This makes it well adapted to the open environments of early succession. In later seral stages in New Zealand, shrubs with photosynthetic tissue mostly on the outer crown readily shade out broom. In tall mixed scrub, many broom bushes have single stems clear of branches until 1.5 meters above the ground, further suggesting intolerance to shade (Williams 1983). 

Williams (1983) suggests that broom stands provide a more suitable environment for later successional species than gorse. Broom is leafless from late summer to early spring, allowing light to reach seedlings of later seral species. It produces a sparse, readily decomposable litter, unlike the acidic litter of gorse. 

There is almost no information available about seed production, dispersal, viability, germination, or seedling establishment for French broom. The only specific information found was that it copiously produces hard coated seeds which may remain viable for many years. 

MANAGEMENT/MONITORING

Management Threats:

Scotch broom: The success of Scotch broom is due to 1) its wide tolerance of soil conditions; 2) its ability to fix nitrogen and grow for most of the year given adequate precipitation and a mild climate and 3) its abundant production of long lasting viable seeds. Its aggressive spread and establishment away from planted areas into stands of native vegetation causes it to be of serious concern. The California State Department of Food and Agriculture (CDFA) has declared broom to be a Class C pest species. Class C is the lowest CDFA pest rating for noxious weed species. Species of this rating will be eradicated only when found in a nursery. Spread outside of nurseries it will be retarded only at the discretion of the State Agricultural Commissioner (CDFA 1986). It endangers open grasslands and hillsides throughout California (Mountjoy 1979). 

Mobley (1954) summarizes Scotch broom's "many objectionable qualities" as follows: 

"It is very aggressive, spreads rapidly, growing so dense that it is often impenetrable. It prevents reforestation, creates a high fire hazard, renders rangeland worthless and greatly increases the cost of maintenance of roads, ditches, canals, power and telephone lines...Even wildlife suffers...as the growth becomes too dense for quail to thrive and there is no forage left for deer...They must move to new ranges or starve. Being slightly toxic and unpalatable it is browsed very little by livestock." 

In 1965 and 1982 the USDA Biological Control Laboratory in Albany, California sent letters to all of the county agricultural commissioners throughout the state requesting information on the extent of broom infestation. Responses were varied and occasionally vague. The 1982 survey reflected surprise at the lack of French broom mentioned. It was implied that some commissioners may have failed to distinguish between the three dominant broom species, so conclusions from the following should be treated in this context. Of interest are the changes in the following counties (the 1965 approximations are followed by the 1982 acreage counts which are in parentheses): El Dorado 25,400 acres (760,000 acres); Glenn 0 acres (710 acres); Nevada 15,100 acres (76,800 acres); San Francisco 0 acres (20 acres); Shasta 3 acres (10,850 acres); Yuba 50 acres (35,200 acres). It is emphasized that this is hardly a scientific census and possibly misleading, but it is the only statewide survey indicating the rate of spread of broom. 

Thomas (1985) reports Scotch broom as a moderate pest in the Santa Monica Mountains. It was nominated for this research by preserve managers at Ring Mountain, Santa Cruz Island, and the Northern California Coast Range Preserve. 

French broom: This is the most widespread and damaging of the weedy brooms, in some places forming dense, almost impenetrable thickets and invading native vegetation (McClintock 1985). French broom is also classified by the California State Department of Food and Agriculture as a Class C pest species. 

Management Recommendations:

With proper management, areas infested with the weedy brooms may be restored to more desirable vegetation. Soil disturbance should be kept to a minimum, as it provides bare soil which is very conducive to broom seedling establishment. Improper use of broadcast burning may contribute to a re invasion of broom. Research by Williams (1983) suggests that broom stands are early successional in nature and can be replaced by later seral stages if left undisturbed. Planting of tall growing shrubs or trees in or near broom stands may aid in reducing photosynthesis in broom plants and possibly lead to their demise. Goats are also effective in controlling re establishment of broom. 

Monitoring is needed to determine the effectiveness of management practices. 

Detailed observations focused on the vegetational change of the affected area over time will help to determine what method of control would be most efficient. 

From a practical viewpoint, methods of weed management are commonly categorized as follows: physical, thermal, managerial, biological, and chemical (Watson 1977). Physical methods include both manual and mechanical methods. Thermal methods include both broadcast burning or spot treatment with a flame thrower. Managerial methods include the encouragement of competitive displacement by native plants and prescribed grazing. Biological control is usually interpreted as the introduction of insects or pathogens which are highly selective for a particular weed species. Chemical control includes both broadcast and spot application. 

The most desirable approach for controlling weeds is that of an integrated pest management plan. This involves the optimum use of all control strategies. This approach is generally accepted as the most effective, economical, and environmentally sound long term pest control strategy (Watson 1977). In cases where more than one control technique is used, the various techniques should be compatible with one another. Broadcast herbicide application, for example, may not work well with certain managerial techniques (i.e. plant competition). 

PHYSICAL CONTROL

The physical control methods discussed below, manual and mechanical, produce slash (i.e. cutting debris) that can be disposed of by several techniques. If cut before seeds are produced it may be piled and left for enhancement of wildlife habitat (i.e. cover for small mammals). 

Debris may be fed through a mechanical chipper and used as mulch during revegetation procedures. Care should be taken to prevent vegetative reproduction from cuttings. Burning the slash piles is also effective in disposing of slash. 

MANUAL METHODS

Manual methods use hand labor to remove undesirable vegetation. These methods are highly selective and permit weeds to be removed without damage to surrounding native vegetation. 

The Bradley method is one sensible approach to manual control of weeds (Fuller and Barbe 1985). This method consists of hand weeding selected small areas of infestation in a specific sequence, starting with the best stands of native vegetation (those with the least extent of weed infestation) and working towards those stands with the worst weed infestation. Initially, weeds that occur singly or in small groups should be eliminated from the extreme edges of the infestation. The next areas to work on are those with a mixture of at least two natives to every weed. As the native plant stabilizes in each cleared area, work deeper into the center of the most dense weed patches. This method has great promise on nature reserves with low budgets and with sensitive plant populations. More detailed information is contained in Fuller and Barbe (1985). 

Since manual removal is labor intensive, a ready supply of cheap labor is the first obstacle to overcome for manual control programs. The Marin chapter of the California Native Plant Society has been successful in getting volunteers on weekend days to form broom pulling parties (Bravo 1985). Youth groups and civic organizations might also be willing to form work parties (Mounjoy 1979). More work is accomplished proportionately in a short period, such as from 10 a.m. to 1 p.m., than in a long period with a lunch break. In addition to being short, the 10 a.m. to 1 p.m. work period also allows volunteers to hike in the afternoon, a factor that results in increased participation. 

Handpulling: 
This method may be used to destroy seedlings or plants up to 1 1/2 meters tall. Handpulling is most easily done after a rain when the soil is loose. This facilitates removal of the rooting system, which may resprout if left in the ground. Plants should be pulled as soon as they are large enough to grasp but before they produce seeds. 

Hand Hoeing: 
Plants can be destroyed readily while they are still small by hand hoeing, either by cutting off their tops or by stirring the surface soil so as to expose the seedlings to the drying action of the sun. The object of hoeing is to cut off weeds without going too deeply into the ground and doing damage to the roots of desirable vegetation. 

Plants with a large tap root may not be completely removed by hoeing and may resprout afterwards. For plants up to 4 meters tall a claw mattock is effective. The dirt around the root is loosened by the claw and the plant is then pulled out in the same way a claw hammer is used to pull out nails. 

Cutting: 
Manually operated tools such as brush cutters, power saws, axes, machetes, loppers and clippers can be used to cut Scotch broom. This is an important step before many other methods are tried, as it removes the above ground portion of the plant. For thickly growing, multi stemmed shrubs such as Scotch broom, access to the base of the shrub may not only be difficult but dangerous where footing is uncertain. Cutting the above ground portion and leaving the root intact is only partially successful; about half the remaining roots will resprout. Bravo (1985) suggests cutting plants before the seeds are set. this prevents seed production and dispersal for that plant. 

Hand Digging: 
The removal of rootstocks by hand digging is a slow but sure way of destroying weeds which resprout from their roots. The work must be thorough to be effective. Every piece of root that breaks off and remains in the soil may produce a new plant. Such a technique is only suitable for small infestations or around trees and shrubs where other methods are not practical. 

The manual methods discussed above were used to control broom in Marin County. The result has been the return of at least some of the native plants. Success may be somewhat limited because manual techniques do not totally eradicate broom. The resurgence of broom seedlings with time suggests that manual removal must be regularly repeated. One strategy may be to re seed the area with fast growing, non weedy natives in hopes of reducing broom seedling survivorship. 

MECHANICAL METHODS

Mechanical methods use mechanized equipment to remove above ground vegetation. These methods are often non selective in that all vegetation on a treated site is affected. Mechanical control is highly effective at controlling woody vegetation on gentle topography with few site obstacles such as rocks, stumps or logs. Most mechanical equipment is not safe to operate on slopes over 30 percent. It is also of limited use where soils are highly susceptible to compaction or erosion or where excessive soil moisture is present. 

Chopping, Cutting or Mowing: 
Scotch broom may be trimmed back by tractor mounted mowers on even ground or by scythes on rough or stony ground. Unwanted vegetation can be removed faster and more economically in these ways than by manual means and with less soil disturbance than with scarification. However, these methods are non selective weed eradication techniques and cut plant species which do not need control. They reduce potential for biological control through plant competition and open up new niches for undesirable vegetation. In addition, wildlife forage is eliminated. Broom plants usually require several cuttings before the underground parts exhaust their reserve food supply. If only a single cutting can be made, the best time is when the plants begin to flower. At this stage the reserve food supply in the roots has been nearly exhausted, and new seeds have not yet been produced. After cutting or chopping with mechanical equipment, broom may resprout from root crowns in greater density if not treated with herbicides (Amme, 1983). 

THERMAL CONTROL

Flame Thrower: 
A flame thrower or weed burner device can be used as a spot treatment to heat girdle the lower stems of shrubs. This technique has the advantages of being less costly than basal and stem herbicide treatments and of being suitable for use during wet weather and snow cover. 

Although burning will remove the shoot portions of broom plants, it probably stimulates broom seed germination. A few years after hot fires in El Dorado county there is a noticeable solid stand of broom in burned areas (Mobley 1954). In New Zealand lowland scrub areas which are periodically burned contain both broom and gorse (Johnson 1982). 

Broadcast Burning: 
Large areas of weed infestation may be burned in order to remove the standing mature plants. This may be accomplished with a pre spray of herbicides to kill and desiccate plants, or without such spraying for notably flammable species. Used alone, this method will not prevent resprouting from root crowns. Burning is best followed by 

1) herbicide treatment of stumps, 

2) subsequent burning to exhaust soil seed bank and underground food reserves, and/or 

3) revegetation with fast growing native species. Other considerations for the use of prescribed burning include the time and cost of coordinating a burn, and the soil disturbance resulting from firebreak construction. 

