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It is true that some of the available scientific informa- 
tion is not being used routinely in management. In such 
cases, the real problem may be translating the pure 
science into practical knowledge. 

It is equally true that range scientists have not fully 
endeavored to obtain a mechanistic understanding of 

the processes that are important in the management of 
rangelands. Major advances in range management will 
follow once this change occurs. As we do, the titles of 
our textbooks will change from "Principles of Range 
Management," to "Principles of Range Science and 
Their Application to Range Management." 

Distribution, biology, and control of hound's-tongue in Brit- 
ish Columbia 

Mahesh K. Upadhyaya and Roy S. Cranston 

Hound's-tongue (Cynoglossum of ficinale L.), which is 
also known as beggar's lice, dog's tongue, dog bur, sheep 
lice, common bur, glovewort, and woolmat, is rapidly 
becoming a serious rangeland weed of British Columbia 
(B.C.). This weed is native to Eurasia and Asia. It is 
believed to have been introduced to North America as a 
contaminant with cereal seeds. 

Hound's Tongue—the Weed Problem 

Hound's-tongue is second only to the knapweeds 
(Centaurea spp.) as the most serious noxious weed of 
concern to cattlemen in B.C. It produces huge quantities 
of burred nutlets which attach to cow hair and create a 
problem in marketing livestock. In the Princeton area of 
the Merritt Forest District, it has been estimated that 5 
man days are required to clean nutlets from 100 cows 
which have grazed in hound's-tongue infestations before 
marketing. The cleaning process not only entails high 
labour costs but results in animal stress and possibly 
weight loss as well. Marketing of burred animals results in 
reduced sale price of livestock and a decline in the reputa- 
tion of the rancher. Ranchers in hound's-tongue infested 
areas also must incur extra veterinary costs as irritation to 
the eyes often results from attachment of the burred 
nutlets. The burrs on hound's-tongue nutlets are also 
troublesome in sheep producing areas as they become 
entangled in the wool. This attachment of burred seeds to 
grazing animals, both domestic livestock and wildlife, as 
well as to the clothing of man has led to quick and wide- 
spread dispersal of this weed. 

Hound's-tongue contains large quantities of pyrrolizi- 
dine alkaloids: 0.3% on dry weight basis in hay; 0.6% in 
mature plant; and 2.1% in rosettes (Knight et al. 1984). 

The primary alkaloids present are heliosupine and echin- 
atine. There are several reports in the literature of animal 
poisoning by pyrrolizidine alkaloids present in hound's- 
tongue (Greatorex 1966, Knight et al. 1984, Mandryka 
1979). In the Soviet Union, poisoning has occurred in 
cattle fed chopped sainfoin hay contaminated with 
hound's-tongue. Affected animals did not recover. In 
Colorado, the death of 10 horses was attributed to feeding 
dried grass hay contaminated with hound's-tongue. 

Symptoms of hound's-tongue poisoning include weight 

FIg. 1. General distribution of hound's-tongue in British Columbia 
(in 1986). 
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loss, photosensitization, jaundice, diarrhea, nervousness, 
convulsions, and coma. Few livestock have been observed 
consuming green hound's-tongue in B.C., possibly dis- 
couraged by the distinctive odour of the plants. The weed, 
however, becomes more palatable when dried, resulting 
in a potential poisoning hazard late in the season. 

Under the B.C. Weed Control Act Regulations, hound's- 
tongue has been added to the Noxious Weed Lists of the 
North Okanagan, Thompson-Nicola, Okanagan-Simil- 

kameen, Columbia-Shuswap, Cariboo, and Kootenay- 
Boundary Regional Districts. 

Distribution and Habitat 

Hound's-tongue occurs in all provinces of Canada, 
except Newfoundland and Prince Edward Island (Upad- 
hyaya et al. 1988). It is most abundant in B.C. and South- 
ern Ontario. In B.C., it is found on pastures, road sides, 
meadows, forested areas, and waste places. It easily col- 

Plate I. (a) a young hound's-tongue plant, (b) rosettes (in foreground) and dry plants that matured in the previous years in oacKground), 
(C) nutlets on a mature plant, (d) nut lets attached to cow hair. 
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onizes and quickly forms dense monocultures on dis- 
turbed habitats. The weed prefers forest sites and thrives 
especially well on openings in the forest cleared by log- 
ging operations and road construction. It is a shade toler- 
ant weed and is not well adapted to drier grassland sites 
with under 30 cm annual precipitation. It survives well in 
wetter grasslands and moist draws in the drier sites. Per- 
haps the greatest potential for the spread of hound's- 
tongue exists on clearcut logged areas where dense 
infestations could impact re-planting operations. 

Hound's-tongue is found in B.C. on soils ranging from 
well drained, relatively coarse material to clay subsoils in 
the open coniferous and deciduous forests. In Eastern 
Canada, the weed is often associated with rocky pastures 
in limestone regions (Frankton and Mulligan 1970). 

The earliest record of hound's-tongue in B.C. is from 
Keremeos in 1922 (Royal B.C. Museum). It is now widely 
distributed throughout the interior Douglas Fir and Pon- 
derosa Pine-Bunchgrass biogeoclimatic zones with lesser 
amounts encroaching on the Cariboo Asperi-Lodgepole 
Pine zone in the Empire Valley-Dog Creek areas. Large 
infestations are present in the Skimikin-Turtle Valley and 
Chase Creek areas near Kam loops, the Highland Valley 
area near Ashcroft and the Oliver area of the South Okan- 
agan region. Smaller but increasingly significant infesta- 
tions exist throughout the southern interior from the 
Gang Ranch area west of Clinton through the Thompson- 
Nicola, Princeton, Okanagan, Boundary and East Koote- 
nay regions. Only isolated plants were observed in the 
Princeton and Boundary districts in the mid-1960's. 
Hound's-tongue is now widespread throughout both dis- 
tricts. Distribution of this weed in B.C. is shown in Figure 
1. 

BIology of Hound's-tongue 
Hound's-tongue is a herbaceous biennial or short-lived 

perennial species which forms rosette in the first year and 
flowers in the second. In B.C., it flowers between May and 
July. The newly ripened seeds of hound's-tongue exhibit 
innate dormancy which is believed to be released by 
exposure to low temperatures in the winter (vernaliza- 
tion). Young and mature plants of hound's-tongue are 
shown in Plate Ia, b, c. The hound's-tongue seed is dis- 
seminated slowly over time by attaching to animal fur, 
hair, and wool (Plate Id). The seed overwinters in the top 1 

cm of soil, although some seeds remain attached to the 
mother plant throughout the winter. This weed, however, 
does not form a large and persistent seed bank in the soil. 
Maximum seed germination occurs at 1 cm depth and 
seeds buried at 5 cm or deeper germinate but do not 
emerge (Van Breemen 1984). The rosette of hound's- 
tongue protects the weed from mowing and grazing, and 
enables it to withstand drought. The leaves of hound's- 
tongue are large and pubescent, flowers are dull reddish- 
purple, and nutlets greyish brown with the whole surface 
covered with short, barbed prickles (Plate ha, b, c). The 
plant produces a thick, deep (up to 100 cm) taproot which 
helps the weed compete for soil resources. The root also 

serves as an underground food reserve (Boorman and 
Fuller 1984), which may offer protection against winter 
injury. 

Plate II. (a) Hound's-tongue nutlets (bar = 1 cm), (b) magnified view 
of three burrs on hound's-tongue nutlet as seen by scanning 
electron microscopy (bar = 200 lzm), and (c) a scanning electron 
micrograph showing the tip (magnified) of an individual burr (bar 
= 40 pm). 
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Management 

Cutting at 0 to 7cm above ground reduces but does not 
eliminate seed production in hound's-tongue (Dickerson 
and Fay 1982). Excellent long-term control is achieved 
with picloram (0.56 to 1.12 kg a.i./ha) applied in spring, 
summer, or fall. Dicamba (1.12 kg a.i./ha) and chlorsul- 
furon (40 g a.i./ha) applied in spring or fall provide good 
hound's-tongue control in B.C. (Table 1; Cranston and 
Ralph 1983, Cranston et al. 1983, Cranston and Woods 
1986). In Montana, USA, 2,4-D amine (1.12 kg a.i./ha) 
applied in May controlled up to 97% of the first-year 
hound's-tongue plants; application at flowering controlled 
up to 77% of the second-year plants (Dickerson and Fay 
1982). Although picloram is the herbicide of choice for 
hound's-tongue control in B.C., spray operations are 
often precluded due to the weed's proximity to forest 
species and management plans to replant to coniferous 
trees. Spray operations are generally limited to road 
sides, waste areas, and small patches on grassland range. 

Table 1. Evaluation of herbicides for hound's-tongue control in B.C. 

Herbicide 
Rate 
kg/ha a.i. 

Rating' (months after 
treatment) 

2 14 

Control — 0.0 0.0 
Tordon (picloram) 0.56 9.0 8.3 
Tordon (picloram) 1.12 9.0 9.0 
Banvel (dicamba) 1.12 8.7 8.7 
Glean (chlorsulfuron) 0.04 9.0 8.7 

'Weed control was estimated using a 0-9 scale with 0 no control and 9 
complete control. 

The B.C. Ministries of Forests and Agriculture and 
Fisheries and the B.C. Cattlemen's Association are cur- 
rently supporting European research to determine poten- 
tial insect candidates for biological control of hound's- 
tongue in North America. 
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