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the United 

W.S. BELLES, D.W. WATTENBARGER, AND G.A. LEE 

Abstract 

Crupina vulgaris, crupins, a member of the Compositoe family, 
is B recently introduced threat to the rangelands of Idaho. It is a 
competitive winter annual which, when established, develops 
nearly solid stands to the exclusion of desirable forage species. It 
was demonstrated by field trials that fall and spring application of 
pi&ram, glyphosate, dicamba, and 2,4-D (amine) were effective in 
greatly reducing or eliminating crupina for 2 years. Once crupina 
was removed by this effective management tool, desirable forage 
species replaced the unpalatable crupina. 

Crupina, (Cmpinn vulgaris). is a newly introduced weed species 
Plant Description 

invading range and pasture lands in northern Idaho. This is the , 
Crupina achenes germinate after adequate moisture is received 

onlv known occurrence in the United States (U.S. Dent. Aer. 
from fall rains. Thelargecotyledon leaves(Fig. I)arefollowed bya 

perennial grasses and forbs with deciduous brush as the major 
species and conifers, principally ponderosa pine (Pinus ponde- 
rosa), scattered sparsely throughout. The soils in these areas are 
well drained, slightly acid and rocky to silty loam formed from 
basalt and wind deposited silt. Rainfall varies from 38 to lbcm, the 
mean annual temperature from 8 to 12O C and the elevation ranges 
from 365 to I.070 m. Lands which arc annually cropped with wheat 
or barley lie adjacent to the infected areas. 

1973). Crupina, a winter composite, is a native bf the Mdditerra- 
nean region and has spread northward to Russia. Generally, crup- 
ina is adapted to disturbed soil sites where its competition from 
associated species i? minimal; however, it is considered to be a 
serious problem in Russia (U.S. Dept. Agr. 1973). In Idahocattle 
will not graze sites of crupina infested rangelands. The plant is 
competitive and produces solid stands which reduce forage pro- 
duction and carrying capacity. 

Since crupina is a newly introduced rangeland weed species, no 
control measures are available for reducing or eliminating infesta- 
tions. This study was conducted to determine the effectiveness of 
selected herbicides for the control of crupina under field 
conditions. 

Distribution 

Crupina nowcoversapproximately 8,OOOacresin Idaho, namely 
Clearwater and Lewis counties of Idaho. The infestation occurs 
primarily on rangelands in relatively deep canyons with steep 
slopes. Nativevegetationoftheinfested sitesconsistsofannualand 



basal rosette in late fall or early spring. The dense fibrous root 
system develops quickly after seedling establishment. The basal 
leaves are generally entire. oblanceolate to rotund, l-3 cm long; 
stem leaves (Fig. 2). up to 7 cm long, arealternate and pinnatifid or 
bipinatifid (Hitchcock and Cronquist 1976, U.S. Dept. Agr. 1973). 

Flora stem initiation generally begins in April under Idaho 
climatic conditions. The first flower (Fig. 3) appears 4 to 6 weeks 
later. The 12-mm long flowers arc lavender to purple. Plants are 
from 3 to 12 dm in height with shorter plants producing 5 to 10 
headsand tallerplantsatleast 130 heads(Hitchcockand Cronquist 

1976, U.S. Dep. Agr. 1973). Achene production averages 150 per 
plant but can be over 400 per plant. 

The achenes are large, cylindrical, and truncate, about 4 mm 
long and 3 mm wide (Fig. 4). Thepappus consists of several rows of 
barbed hairs up to 10 mm long. The entire achene is covered with 
dense hairs, shading from black ar the base to silvery fawn at the 
apex. The achenes are relatively heavy; those collected from two 
areas in 1979 average 2.55 g/ 100 achenes. Thus, wind dispersal of 
achenes is minimal, but dispersal by water is possibleas theachews 
float readily. Mature achenes fall to the ground base end first and 
are buried to the pappus in the light dry soils of the area. The 
achenes germinate readily when fall rains commence. Germination 
tests conducted by the Idaho State Seed Laboratory in 1977 
showed a germination of 85% with 7% dormant and 8% dead 
achenes. 

Materials and Methods 

Field trials to determine herbicide effectiveness on crupina were 
established on sites in Idaho County on October 4, 1977, and 
March 27, 1978, on an ungrared rocky silt loam soil. Each site was 
infested with an average ofapproximately 500 plants per ml. Other 
species which occurred on the site were Idaho fescue (Festuco 
idahoensis), downy hrome (Bromus rectorurn), Erodium sp., 
ANium sp. and arrowleaf balsamroot (Balsamorhizo sagirroro). 
Stands of these species were sparse because of dense crupina 
infestations. Crupina rosettes were from 5 to 15 cm in diameter at 
both dates of application; little spring growth had occurred by late 
March in 1978. Soil temperatures were IS to 13O Cat IO cm, air 
temperatures 8 and 14O C, relative humidity 55 and SO%, and wind 
velocity 0 to 1.5 and 2.0 to 3.0 kph, respectively, for the October 
and March treatment dates. Two rates each of glyphosate, 
dicamha, 2.4-D (amine) and piclomm (K salt) were applied in the 
fall and in the spring. The spring trial included two picloram (K 
salt) plus 2.4-D (amine) combinations, and two rates each of 
picloram (2% pellets), picloram (2% heads), and picloram (5% 
pellets). Liquid herbicide formulations were applied by knapsack 
sprayer with 374 1 /ha water as the carrier. Granular materials were 
broadcast by hand. Treatments were applied to plots 2.74 m by 
9.14 m. Each treatment was replicated three times inarandomired 
complete block design. Percent control of crupina was determined 
by comparing plant populations in treated areas to those in non- 
treated plots. Control evaluations were made on the fall treatments 
I, 4, 9, and 24 months after treatment. The spring treatments were 



evaluated 4 and 20 months after herbicide applications. Analysis of 
variance and Duncan’s new multiple range test was used to inter- 
pret data. 

Table 2. Percent of control of Crupina vdgaris 
tions applied March 27, 1978. 

Results and Discussion 

Fall applications of glyphosate at 2.2 and 6.7 kg/ ha resulted in 
complete control of crupina 3 weeks after treatment (Table 1). All 
treatments except 2,4-D (amine) at 1.1 kg/ ha significantly reduced 
the crupina stand compared to the untreated control. The high rate 
of dicamba resulted in 70% control of the original population. In 
January of 1978, weather conditions allowed a second evaluation. 
Increased control was noted with all herbicide treatments. All 
treatments produced 90% or better control of the winter annual 
weed at the time of the second evaluation except the 2,4-D applica- 
tions. Roots of live crupina plants were severely injured in plots 
where complete control was not achieved. By July of 1978, when 
soil moisture was limited, crupina stands were eliminated in all 
areas treated with glyphosate, dicamba, and picloram. The 2,4-D 
(amine) treatments of 1. I and 4.5 kg/ ha had reduced crupina 
populations 97 and 99%, respectively, by mid-summer. The 
remaining plants in these plots appeared normal and were able to 
produce achenes. The plants remaining may have escaped the 
herbicide treatments or are plants from later germination of dor- 
mant achenes. The former is more likely as no plants survived the 
non-soil-active glyphosate treatments. 

Table 1. Percent of control of Crupina vulgaris by selected herbicides 
applied October 4, 1977. 

Herbicide 
Rate Evaluation date 
(kg/ ha) 10/24/77 l/6/78 7/ lo/78 lo/ IO/79 

Glyphosate 
Glyphosate 

2.2 100 aI 
6.7 1OOa 

Dicamba 1.1 
Dicam ba 4.5 

2,4-D (amine) 
2,4-D (amine) 

1.1 10 cd 18 d 97 b 80 a 
4.5 30 c 32 c 99 a 99 a 

Picloram (K salt) 0.3 
Picloram (K salt) 1.1 

Untreated Control 0 

100 a 100 a 94 a 
100 a 100 a 98 a 

37 c 92 b 100 a 97 a 
70 b 100 a 100 a 1OOa 

33 c 95 ab 100 a 98 a 
40 c 100 a 100 a 99 a 

0 Oe oc Ob 

‘Means within a column followed by the same letter are not significantly different at 
the 5% level of probability according to Duncan’s new multiple range test. 

Evaluations on October 10, 1979, 2 years after treatment, 
showed continued control of mature plants. Rainfall in September 
and early October was insufficient to germinate the achenes pro- 
duced in 1979 and no fall rosettes were present. Crupina control of 
94% or better was obtained with all treatments except 2,4-D 
(amine) at 1.1 kg/ ha which resulted in 80% control. Crupina plants 
in the control plots achieved nearly 100% ground cover with densi- 
ties of from 50 to 20 mature plants per m*. Only a few plants of 
prickly lettuce (Luctuca serriola) and moth mullein (Verbascum 
blattaria) were associated with the crupina plants in the control 
plots; virtually no grass was present. In treated plots solid stands of 
primarily downy brome had become established. 

The low incidence of wind achene dispersal and the lack of 
achene dormancy are possible reasons for the failure of crupina to 
become reestablished on plots treated 2 years previously with the 

herbicide formula- 

Herbicide 

Glyphosate 
Glyphosate 

Dicamba 
Dicamba 

Rate Evaluation Date 
(kg/ha) 7/ IO/ 78 IO/ IO/79 

1.1 100 aI 100 a 
2.2 100 a 100 a 

1.1 100 a 99 a 
2.2 100 a 98 a 

2,4-D (amine) 
2,4-D (amine) 

1.1 90 ab 
4.5 88 ab 

100 a 
100 a 

Picloram (K salt) .28 100 a 100 a 
Picloram (K salt) .56 100 a 100 a 

Picloram (K salt) + 2,4-D .14 + 1.1 100 a 98 a 
(amine) 

Picloram (K salt) + 2,4-D .28 -I- 1.1 100 a 100 a 
(amine) 

Picloram (2% pellets) .28 79 bc 75 b 
Picloram (2% pellets) .56 73 c 93 a 

Picloram (2% beads) .28 98 a 97 a 
Picloram (2% beads) .56 94 ab 99 a 

Picloram (5% pellets) .28 70 c 94 a 
Picloram (5% pellets) .56 90 ab 83 ab 

Untreated Control 0 Od oc 

‘Means within a column followed by the same letter are not significantly different at 
5% level of probability according to Duncan’s new multiple range test. 

non-soil active herbicide glyphosate and with 2,4-D (amine) which 
is non-soil active at the rates used. 

All treatments made on March 27 resulted in significant crupina 
stand reductions compared to untreated areas when evaluated 
approximately 4 months after application (Table 2). All rates of 
glyphosate, dicamba, picloram (K salt) and picloram (K salt) i- 
2,4-D (amine) gave complete control of the target species. Piclo- 
ram (5% pellets) at .28 kg/ ha and picloram (2% pellets) at .28 and 
.56 kg/ ha resulted in significantly less control than the previously 
mentioned treatments. Uneven distribution of a relatively small 
number of picloram pellets may have contributed to the reduced 
control with the 2% and 5% formulations compared to the smaller 
picloram beads or the liquid picloram (K salt) treatments. Rainfall 
from application to evaluation was approximately 35 cm, which 
should have been adequate for leaching of picloram from the 
granular materials into the root zones. 

The October 1979 evaluations indicated that herbicide perfor- 
mances was comparable to the July 1978 evaluations (Table 1). As 
with the fall applications, crupina plants did not become reestab- 
lished once their population was reduced or eliminated. Grass 
stands replaced the unpalatable crupina in herbicide treated areas, 
demonstrating the dramatic change to a desirable forage with the 
removal of crupina. 
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