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Tall Larkspur: Some Reasons 
Its Continuing Preeminence 

a Poisonous Plant1 
E. H. CRONIN 

Plant Physiologist, 

for 
as 

Crops Research Division, Agricultural Research Sewzce, 
U. S. Department of Agriculture, Logan, Utah. 

Highlight 

Tall larkspur (Delphinium barbeyi Huth) causes more financial loss than all 
other poisonous plants growing on the Wasatch Plateau of Central Utah. It is 
found in the subalpine zone above 9,500 ft and is only locally abundant on a 
small portion of this area. Dense stands of tall larkspur occur mainly on sites 
where deep snowdrifts accumulate during the winter. Plants in the communities 
on these snowdrift areas remain tender, succulent, and green while the palata- 
bility of plants on the surrounding areas declines with increased maturity. This 
differential palatability limits the effectiveness of livestock management to re- 
duce losses. Control of tall larkspur must be selective. Adequate vegetative 
cover must remain to protect sites which are predisposed to erosion. The sur- 
vival capacity of tall larkspur indicates the need for surveillance schedule and 
provisions for retreating plants not killed by previous treatments. 

The group historically designated 
as the tall larkspurs (DeZphinium 
spp.) cause more economic losses to 
the livestock industry than any 
other group of poisonous plants in 
the Western States. Tall larkspur 
(Delphinium barbeyi Huth) is the 
most poisonous species in the group 
(Kingsbury, 1964). On the Wasatch 
Plateau in central Utah, tall lark- 
spur causes more cattle deaths and 
greater financial loss than all other 
poisonous plant species. The eco- 
nomic impact of losses from tall 
larkspur is not congruent with the 
length of time that cattle graze the 
subalpine zone and with the portion 
of the subalpine vegetation formed 
by tall larkspur. 

My objective was to examine and 
single out characteristics of tall lark- 
spur that contribute to its con- 
tinuing preeminence as a poisonous 
plant. Knowledge of these charac- 
teristics are essential to a solution 
of the tall larkspur problem. 

l Cooperative investigations of the 
Crops Research Division, Agriculture 
Research Service, U. S. Department of 
Agriculture, and the Utah Agricultural 
Experiment Station, Logan, Utah. 
Agricultural Experiment Station 
paper number 1039. Received August 
12, 1970; accepted for publication 
November 9, 1970. 

Sites and Methods of Study 

Results of both greenhouse and 
field studies’ are reported. Green- 
house studies were completed on 
the campus of Utah State Univer- 
sity. Field studies were carried out 
in Hougaard Fork of Manti Canyon 
and vicinity above 9,500 ft. Some 
suppolrting studies were carried out 
in the mountains east of Logan in 
the Cache National Forest using 
duncecap larkspur (Delphinium oc- 
cident&e S. Wats.) at elevations of 
8,000 to 8,500 ft. 

Hougaard Fork is part of the 
Manti Canyon drainage of the 
Wasatch Plateau in central Utah. 
Manti Canyon is a cattle allotment 
of 20,000 acres in the Manti LaSal 
National Forest. Grazing permits 
are controlled by the Manti Cattle- 
men’s Association. The 17 members 
graze 815 to 870 head of cattle 
on the allotment each year. Three 
major subdivisions have been estab- 
lished on the allotment (Fig. 1). 
The lower and middle subdivisions 
are grazed from the first of June to 
the middle of July. Cattle move 
into the upper subdivision and 
graze the 7 forks of the canyon 
on a rest-rotation grazing schedule. 
Cattle are moved o,ff the forest by 
October 5. 
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The upper subdivision consists of 
8,000 acres. Tall larkspur is con- 
fined to this upper unit of the allot- 
ment above 9,000 ft. A total of 344 
acres (Richman, 196 1) are infested 
with tall larkspur (Table 1). The 
density of tall larkspur varies from 
about 70 percent of the aerial cover 
on some “snowbank areas” (kept 
moist by melting snow until late in 
July) to less than one plant per 
square rod on the drier sites. 

Richman (1961) estimated the 
average annual losses of the associa- 
tion exceeded $14,000. His estimate 
was based on evaluations of death 
losses, reduced harvest weight of 
orphaned calves, and losses of calf 
crop because of abortions and fail- 
ure to conceive resulting from in- 
gestion of sublethal levels of tall 
larkspur. 

Willis (1965) considered only 
death losses. Willis listed sources of 
some indirect losses sustained by 
cattlemen but did not attempt to 
place a monetary value on these 
losses. He concluded the Manti 
Cattlemen’s Association average loss 
was $7,490 annually. Because of the 
difficulty of measuring the value of 
indirect losses such as abortions, 
temporary sterility in bulls, loss 
of forage production, and weight 
losses, the accuracy of both Rich- 
man and Willis can be questioned. 
But even Richman’s estimate may 
prove modest as investigations of 
the effects of sublethal levels of tall 
larkspur on livestock continue. 

Ellison (1954) compared the pris- 
tine subalpine vegetation with the 
existing vegetation and outlined the 
influence of various classes of herbi- 
vores, on the vegetation (Ellison, 
1949). His classifications and con- 
clusions are incorporated in my in- 
terpretations of the data and obser- 
vations discussed here. 

Ellison (1954) considers tall lark- 
spur as, one of the conspicuous spe- 
cies in the pristine “Upland Herb 
Association.” It has increased on 
some sites as a result of past abuses 
(Ellison, 1949; Reynold, 1911). It is 
the most abundant and conspicuous 
species in the tall-forb community. 
These communities associated with 
the deep persistent snowdrifts pro- 
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Manti Canyon grazing allotment on the Wasatch Plateau in the Manti LaSal 
National Forest, Utah. 

duce most of the tall larkspur in 
Manti Canyon. The deep snowdrift 
areas support no less than 200 acres 
of the dense populations of tall 
larkspur. 

Ellison (1954) wrote, “Annual 
precipitation is in excess of 30 in. 
About two-thirds falls between No- 
vember 1 and May 1, mostly as 
snow, and a deep mantle accumu- 
lates until early May.” The prevail- 
ing west wind accumulates the snow 
in deep drifts. Snowdrifts form in 
the lee of ridges, stands of conifers 
and any olbstacle creating eddies in 
the flow of the wind. I have dug 
through as much as 14 ft of snow 
and ice to examine tall larkspur in 
March. Drifts of this size persist 
until late July or August and sup- 
port large stands of tall larkspur. 

Some supporting studies were 
conducted in Franklin Basin and 
Card Canyon. Both are part of the 

Logan Canyon drainage in the 
Cache National Forest. Many 
duncecap larkspur plants from 
these sites were transplanted and 
cultured in the greenhouse because 
of the similarity of this species to 
tall larkspur. Duncecap larkspur 
shares the same subgeneric series 
with tall larkspur in Ewan’s (1945) 
taxonomic monograph of the genus. 
They are physiololgically similar 
(Williams and Cronin, 1963; Wil- 
liams and Cronin, 1968). Within 
their geographical areas they grow 
in similar habitats and in plant 
communities of similar structure. 
Requirements for greenhouse cul- 
ture for one species should prove 
suitable for the other species; and 
duncecap larkspur transplants re- 
quired small expenditures oE time 
or money. 

Temperature data were co!llected 
fro’m July, 1966, through June, 1969. 
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Table 1. Approximate area (acres) 
in each natural subdivision above 
9,000 ft elevation of Manti Canyon 
and tall larkspur infested areas. 

Natural Area 
subdivi4ons infested 

of Manti Area in with tall 
Canyon subdivision larkspur 

South Fork 1,455 65.0 
Hougaard Fork 1,760 36.4 

Middle Fork 1,185 84.8 
Logger Fork 735 28.2 
Lowry Fork 820 23.5 
North Fork 1,180 58.8 
Jolly’s Hole 866 46.8 

8,000 343.5 

Temperatures 2 cm below the soil 
surface, at the soil surface, and the 
air temperature, were reco#rded with 
a three-pen, spring-wound, S-day- 
clock-driven drum and distance sen- 
sor thermographs. 

The primary site for colllecting 
temperature data was in an ex- 
closure in Hougaard Fork. Access 
prevented weekly maintenance, 
however both maximum and mini- 
mum temperatures for the period 
when the drum was not revolving 
could be determined as long as the 
pens continued to record. The ther- 
mograph was moved to a site near 
the head of Card Canyon in June 
of 1967 where better access afforded 
weekly maintenance. The snowdrift 
on the Card Canyon site only 
reached a depth of 5% ft in 1967-68 
and 4% ft in 1968-69. 

Supplemental temperature data 
were obtained in Franklin Basin 
during the winter of 1966-67. Snow 
depth exceeded 9 ft in March, 1967, 
on the site. 

Transplants of tall larkspur were 
obtained on the divide between 
Lowry Fork and Little Bear Creek 
about 3 miles, north of Hougaard 
Fork. Duncecap larkspur was col- 
lected alolng the road toi Franklin 
Basin and at the head of Card 
Canyon. 

Tall larkspur was comllected for 
transplanting in August, September, 
and October of 1966. Collections 
were made once each month in 1967 
except during January and Decem- 
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ber. Plants were collected in March, 
April, and May of 1968. 

Duncecap larkspur collections 
were made in September, October, 
and November of 1966. No collec- 
tions were made in January, July, 
or August of 1967 but collections 
were made during the rest of the 
year at bimonthly intervals. Trans- 
planting duncecap larkspur was con- 
tinued until June of 1968. 

During the fall of 1966, plants 
were transplanted with the block of 
soil surrounding the root intact. 
Each collection of plants consisted 
of 10 plants. Starting in February 
of 1967, the soil was removed from 
the root in the field and only four 
plants were collected each time. 

One of the four plants collected 
on each field trip was not trans- 
planted. It was used to evaluate 
growth and development of the 
plants. The larger (white) buds 
were removed from the caudex. 
They were counted, measured, and 
prepared for sectioning and micro- 
scopic examination. The caudex 
and root were quartered longitu- 
dinally for immediate macroscopic 
examinations. During the gross 
examination attention was directed 
toward evidence of disease or insect 
damage and to the location and 
amount of living tissue in the root. 

Camping in Hougaard Fork from 
the first of July through August 
each year from 196 1 through 1968 
permitted observation of grazing 
cattle and their utilization of the 
various species. A minimum of two 
evenings a week were spent observ- 
ing the distribution of cattle in re- 
lation to the various plant com- 
munities, and the utilization of the 
plants especially tall larkspur. The 
duration of the observations varied 
from 1% to 3 hours. 

Phenology 
Tall larkspur thrives on the areas 

where deep snowdrifts persist and 
can survive conditions that destroy 
most of the other species. Some- 
times the growing season may be 
too short as in 1968 when vegetative 
growth was luxuriant but tall lark- 
spur did not produce any mature 
seed. While the growing season is 

short on snowdrift sites, the soil 
moisture is abundant and the tem- 
perature remains mild throughout 
the year. Snow supplies the mois- 
ture and insulates both soil and 
plants from the harsh subalpine 
winter temperature. Under the 
deep snow, 18 inches or more, the 
soil temperatures seldom fall below 
freezing and then only for brief 
periods. When the snow recedes in 
the spring the plants are exposed to 
the warmest period of the year in 
the subalpine environment. 

Tall larkspur and duncecap lark- 
spur both enter a short dormant 
perio,d from September to October 
or November during the period of 
cool weather before a mantle of 
snow insulates them from the cold 
air temperatures. Growth and sur- 
vival of transplants was lower for 
this dormant stage than for any 
other stage of plants transplanted 
except for plants in flower. 

When the plants enter their fall 
period of dormancy, the caudex is 
covered by buds of many sizes. The 
large white buds produce stems dur- 
ing the next growing season. The 
size of the white stem-buds varied 
from1X3mmupto9X18mmon 
ten plants sampled in October, 1967. 

Another group of buds on the 
caudex consist of small swellings 
under the old dead phloem tissue 
covering the caudex. These small 
buds will continue to grow and de- 
velop throlugh at least one growing 
season before producing stems. 

Vascular connections between 
stems, between buds, and between 
stems and buds have not been 
studied in detail. But herbicide 
solutions and fluorescent dyes in- 
jected into the medullary lacuna of 
a single stem of a field plant did 
not appear to be translocated from 
the treated stem to other stems or 
to the buds on the same caudex. 

Ewan (1945) suggests the root of 
some larkspur resemble “a some- 
what vertically oriented rhizome 
bearing several roots.” The tap root 
of tall larkspur appears to be a series 
of interwoven, tap roots bound to- 
gether by dead tissue. The separa- 
tion and isolation of the subunits 
of the root becomes more pro- 

nounced 
plants. 

on the older and larger 

When the accumulating snow in- 
sulates the plants from the cold air, 
the plants resume growth. Percep- 
tible evidence of growth is confined 
to the buds on the caudex. The 
buds grow and develop throughout 
the winter. Early in November the 
larger buds average approximately 
3 x 9 mm. By March they have 
doubled in size but tend to remain 
ovate in shape. From March to the 
time of snowmelt a tenfold or larger 
increase in size occurs and they be- 
come more cylindrical in shape. 
Aerial growth under the snow was 
estimated by clipping ten plants 
within 24 hours after the covering 
snow melted. They had 42 stems 
above the soil surface. The stems 
were clipped at the soil surface July 
16, 1968, measured, air-dried, and 
weighed. The stems average 8.8 cm 
long, 0.8 cm in diameter at the soil 
surface, and 2.9 gm in dry-weight. 

Flower buds are readily distin- 
guished under the microscope on 
large stem buds as early as late 
February. Flower initiation prob- 
ably occurs the summer before the 
stems emerge. Flower buds are well 
developed on the stems and visible 
to the unaided eye when the melt- 
ing snow exposes them. The raceme 
remains covered by a protective 
sheath of leaves until the expand- 
ing leaves unfurl. Flower buds on 
the elongating racemes are already 
purple when exposed by the de- 
veloping leaves. New flowers con- 
tinue to open during most of the 
growing season. 

The pods dehisce down from the 
apex but they remain attached to 
the stem. Seed are dispersed by 
catapult action when the stems are 
whipped by the wind or knocked by 
animals. Seed dispersal usually oc- 
curs during September. 

Seeds of tall larkspur germinate 
under the snow beginning in Febru- 
ary (Williams and Cronin, 1968). 
Germination can continue into the 
summer under favorable conditions, 
but evidence of seed persisting more 
than 1 year in the field is negative 
(Williams and Cronin, 1968). 

Marked seedlings were observed 
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for two seasons in the field. The 
seedlings develop slowly. When the 
snow melts, only the cotyledons are 
visible (Fig. 2). The first leaf ap- 
pears 2 to 4 weeks after snowmelt 
(Fig. 3). It is usually the only leaf 

produced by the seedling during the 
first growing season. The cotyle- 
dons persist for a time after the 
emergence of the true leaf but de- 
generate, wither, and disappear be- 
fore the end of the growing season. 

Only one of the numerous marked 
seedlings produced flowers during 
the second growing season. Most of 
the 2.year-old plants produced only 
three to five leaves and were less 
than 6 inches tall. Duncerap lark- 
spur seedlings follow the same 
growth pattern (L. R. Kreps, Peru 
sonal communication). The rate of 
growth and development of see& 
lings in the field do not differ from 
seedling cultured in the greenhouse 
(Williams and Cronin, 1968). Addi- 
tional phenological investigations 
of development of mature plants 
from seedlings are needed, however. 

Survival of Tall Larkspur 

Ellison (1954) writes of the snow- 
bank areas and tall larkspur: 

spicuaus species in the tall forb cam- 
munity. It is also the most tenaceous 
species where the soil is drastically 
eroded, often persisting on clevawd 
hummoc!e of subsoil until these are at 
last destroyed and only erosion paves 
ment remains.” 

The tremendous capacity of tall 
larkspur to survive may explain the 
failure of many control measures 
(Aldous, 1917; Durrel, Jensen, and 
Klinger, 1952; Marsh and Clawson, 
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1918; and Welsh and Morris, 1956). 
One herbicide treatment armlied in 
19G4 to tall larkspur in I&gaard 
Fork suppressed all aerial growth 
on treated plots for 2 years but 
failed to destroy some of the tall 
larkspur plants. During the third 
growing season after applications of 
the herbicide, a few stems were 
found growing from the old tall 
larkspur clumps. 

Tall larkspur’s behavior when 
transplanted and grown in the 
greenhouse illustrates its capacity to 
survive adverse conditions. Trans~ 
planted into the greenhouse, they 
repeatedly produced clumps of 
leaves. Internode of the stems pro- 
duced clumps of leaves which 
usually failed to elongate (Fig. 4). 
Shortly after the leaves emerged 
they became chlorotic, turned 
brown, then black, and finally dried 
to a light brown or tan. The symp- 
toms develop progressively from the 
margin to the center of the leaf and 
down the petiole into the short 
underground stem. 

Plants have survived in this man- 
ner as long as 2% years in the green- 
house before they were discarded. 
Plants transplanted in special glass- 
sided boxes, designed to observe 
root growth, revealed that each new 
clump of leaves was accompanied 
by a flush of new secondary rootlets 



262 CRONIN 

growing from the tap root. Like the 
leaves the secondary feeder roots 
wet-e short-lived. 

The only two plants that failed 
to produce any leaves for a period 
of 5 months in the greenhouse were 
assumed dead. The containers were 
carried outside the greenhouse and 
emptied on a flat rocky surface. 
The soil covering the horizontally 
oriented plants afforded them little 
protection from the harsh March 
weather. Air temperatures varied 
from below freezing to over 30 C. 
Astonishingly, both plants started 
to grow in early May, produced 
robust aerial growth and flowered 
in early :July. 

Clippmg indicates some of tall 
larkspur’s capacity to survive severe 
injury. Twelve plants growing in 
an exclosure in Hougaard Fork se- 
lected for their uniform size in 1967 
were divided into four groups ac- 
cording to the relative aridity of the 
site on which they grew. Plants 
were clipped at the soil surface in 
1968. One plant in each group was 

Table 2. Production through the grow- 
ing season (grams, dry weight) of 
Plants repeatedly clipped at the soil 
surface at three intervals from snow 
melt in the spring to freeze-up in 
the fa,l.l 

July 12 34.18 
July 19 0.63 29.41 
July 26 0.73 
Augw 2 1.11 5.48 109.39 
August 9 1.30 
August 16 0.46 4.38 
August 23 0.20 
August 30 2 0.45 0.15 
September 6 0.36 
Scptcmber 13 0.02” 0.17” 0.013 

38.99 39.89 109.55 

1 Each t,al,lm is an average of four rcpli- 
caci”lls. 

2 PLmLS w(Irc not clipped on this date. 
= Acrid growth had hozen ant, plants ap- 
pcalcrl dmmant. 

clipped at weekly intervals, one 
every 2 weeks, and the third was 
clipped every 4 weeks. Clipping 
intervals started when the snow 
melted from the area where they 
grew. 

Production of aerial growth from 
snow melt to the first clipping was 
consistently heavier than for any 
subsequent clipping interval (Table 
2). Growth and development under 
the snow was responsible for the 
high productivity during the first 
clipping interval. None of the 
plants exhibited any signs of perma- 
nent injury. They were as vigorous 
in 1969 as they had been in 1967, 
except that they failed to produce 
flowers in 1969. 

Controlling Losses 

The extraordinary palatability of 
plants growing on snowdrift areas 
is a special hazard. Plants are more 
tender, succulent, and palatable 
than the more mature and drier 
plants on the areas surrounding the 
sites where deep drifts accumulate 
and persist. Once attracted to these 
sites, cattle find the palatable tall 

larkspur in abundance. Toxicity of 
tall larkspur is not only dependent 
on the concentration of the alkaloids 
but is dependent on the rate of in- 
gestion. The period when the vege- 
tation on the snowdrift areas are 
most attractive and palatable to cat- 
tle coincides with the period when 
tall larkspur contains its highest 
concentrations of poisonous alka- 
loids (Williams and Cronin, 1966). 
The cost of herding or fencing cattle 
from the snowdrift areas would be 
financially prohibitive and perhaps 
physically impossible. 

Little evidence exists to support 
the assumption that tall larkspur 
can lx controlled by grazing it with 
sheep. Tall larkspur grows in every 
suitable habitat on the Wasatch 
Plateau regardless of the class of 
livestock grazing the allotment. It 
has not been destroyed or reduced 
in size or vigor on the sheep allot- 
menu. Ignored by sheep, the seed 
pods are eaten greedily by cattle. 
Large quantities of seed are readily 
collected on sheep allotments but 
difficult to find on cattle allotments. 

The sno’wdrift sites are predis- 
posed to erosion (Ellison, 1954). Re- 
moval of tall larkspur from the drift 
sites must be accomplished selec- 
tively to leave a protective cover of 
vegetation. Attempts to remove tall 
larkspur by grazing it with sheep 
would destroy many associated spe- 
cies firat, which might result in 
erosion gullies on the areas which 
would be kept open and enlarged 
by melting snow each spring. Use 
of soil sterilants would create the 
same conditions for continually ex- 
panding erosion gullies. 

Selective destruction of tall lark- 
spur can be accomplished by grub- 
bing or by use of selective her. 
bicides. Grubbing proved to be 
impractical (Aldous, 1917: Durrel, 
,Jensen, and Klinger, 1952; Marsh 
and Clawson, 1918; and Welsh and 
Morris, 1952). Herbicides have 
proved effective and selective when 
applied to tall larkspur infestations 
below the subalpine zone (Hervey 
and Klinger, 1961; and Tore1 and 
Haas, 1963). 

Investigations of the herbicidal 
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control of tall larkspur including accomplished selectively, leaving a Plants of the United States and 
the effects on the associated vegeta- protective vegetative cover. Herbi- Canada. Prentice-Hall Inc., Engle- 
tion are being investigated in the tides hold the greatest promise of wood Cliffs, N. J. 626 p. 
subalpine zobne of the Wasatch removing tall larkspur from these MARSH, C. DWIGHT, AND A. B. CLAWSON. 

Plateau. Reports on some portions areas effectively, selectively, and 1918. Note on larkspur eradication 

of these investigations are now econo~mically. on stock ranges. U. S. Dep. of Agr. 

being prepared for publication. Bull. 34. 

Literature Cited REYNOLD, R. V. R. 1911. Grazing and 

Conclusions 
floods: a study of conditions in the 

ALDOUS, A. E. 19 17. Eradicating tall Manti National Forest, Utah. U. S. 
Tall larkspur will continue as a 

threat to grazing cattle in the sub- 
alpine zone on sites where deep 
snowdrifts accumulate and persist 
late in the growing season. This 
palatable poisonous plant grows in 
association with other succulent and 
palatable plants in the area. The 
high palatability of the associated 
plants would make cost of effective 
cattle management, excluding them 
from infested areas, exhorbitant. 

Tall larkspur possesses a high 
capacity to survive injury. Its seed- 
lings are inconspicuous. Recovery 
of old plants and invasion of new 
plants must be prevented to protect 
any investment for control. This 
will require persistent surveillance. 

The soils on snowdrift sites where 
tall larkspur abounds are predis- 
posed to erosion. Removal of tall 
larkspur from these s,ites must be 

larkspur on cattle ranges in the na- 
tional forest. U. S. Dep. of Agr. 
Farmers Bull. 826. 

DURRELL, L. W., RUE JENSEN, AND 
BRUNO KLINGER. 1952. Poisonous 
and injurious plants in Colorado. 
Col. Agr. Ext. Ser. Bull. 412A. 

ELLISON, LINCOLN. 1949. Establish- 
ment of vegetation on depleted sub- 
alpine range as influenced by micro- 
environment. Ecol. Monogr. 19: 95- 
121. 

ELLISON, LINCOLN. 1954. Subalpine 
vegetation of the Wasatch Plateau, 
Utah. Ecol. Monogr. 24:89-184. 

EWAN, J. 1945. A synopsis of North 
American species of Delphinium. 
Univ. of Colo. Studies, Series D. 
(Physical and Biological Sciences) 2: 
55-244. 

HERVEY, D. F., AND BRUNO KLINGER. 
196 1. Herbicidal control of tall lark- 
spur (Delphinium barbeyi Huth). 
Res. Progress Rep., Western Weed 
Control Conf. p. 12. 

KINGSBURY, JOHN M. 1964. Poisonous 

Forest Serv. Bull. 91. 
RICHMAN, LAVAR M. 196 1. Economics 

of controlling tall larkspur. Thesis 
(M.S.) Dep. of Agr. Economics, Utah 
State Univ., Logan, Utah. 

TORREL, I’. J., AND R. H. HAAS. 1963. 
Herbicidal control of tall larkspur. 
Weeds ll:lO-13. 

WELSH, HOWARD, AND H. E. MORRIS. 
1956. Range plants poisonous to 
livestock in Montana. Montana Agr. 
Exp. Sta. Circ. 197 p. 

WILLIAMS, M. C., AND E. H. CRONIN. 
1963. Effect of silvex and 2,4,5-T on 
alkaloid content of tall larkspur. 
Weeds 11:317-319. 

WILLIAMS, M. C., AND E. H. CRONIN. 
1968. Dormancy, longevity, and ger- 
mination of seed of three larkspurs 
and western false hellebore. Weeds 
11:317-319. 

WILLIS, REED W. 1965. The eco- 
nomics of controlling tall larkspur 
with selective herbicides. Thesis 
(M.S.) Dep. of Agr. Economics, Utah 
State Univ., Logan, Utah. 

Ranching in East Africa: 
A Case Study’ 

JON M. SKOVLIN” 

Agricultural Officer, Range Ecology, 
UNDPJFAO, Range Project, 

Nairobi, Kenya. 

Highlight 

Progressive ranching is contrasted with traditional pasto- 
ralism in an effort to show how lagging rangelands might 
contribute more to economies of emerging countries. This 
is done by illustrating one rancher’s success in overcoming 
the handicaps that limit tropical livestock production. 
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3 Present address: Pacific Northwest Forest and Range Ex- 
periment Station, P.O. Box F, La Grande, Oregon. 

Rangeland development in East Africa, consist- 
ing of Kenya, Tanzania, and Uganda, is concerned 
with over one-half million square miles, nearly 20 
million people, over 40 million domestic animals, 
and a rich but uncounted complex of wild animals 
(Heady, 1964). In Kenya alone four-fifths of the 
country is rangeland supporting roughly 1% mil- 
lion purely pastoral people or about 15 percent of 
the population. 

Despite abundant production, proper manage- 
ment of these semi-arid grasslands is beset by eco- 
nomic, cultural and technical problems that have 
concealed its greatness (Naveh, 1966). Development 
is aimed at ways of converting stagnated pastoral 
subsistence into cash oriented ranching (Larson, 
1966). The problem becomes one of up-dating 
traditional practices within the existing social 
framework using methods that cause the least pos- 
sible disruption to present ways of life (UNDP, 
1969). 


