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ABSTRACT

Herbarium records were studied to infer the introduction history and spread 
of the exotic Eurasian sickleweed (Falcaria vulgaris Bernh.) in the United States. 
The spread of the plant was reconstructed using the location of early collections 
as the possible sites of primary introduction, and the location of subsequent 
collections as potential pathways along which this species spread. Herbarium 
records indicate that sickleweed was first introduced no later than 1922, and 
independent introduction of this plant took place in the East Coast and in the 
Midwest of the United States. The species has spread to 37 counties of 15 states 
of the United States. No recent sickleweed record has been reported for the last 
17 years in the U.S. except Iowa, Nebraska and South Dakota. The plant has 
been characterized as an aggressive weed by experts in the latter two states, where 
it is already well established and has infested the Fort Pierre National Grassland 
and Buffalo Gap National Grassland in South Dakota, and is reported from sev-
eral sites along Nebraska roadsides. It is essential to verify the existence of sickle-
weed in the areas from where the herbarium specimens were previously collected 
to help identify the areas at risk. Control strategies need to be implemented and 
policy should be developed to establish the participation of public lands manag-
ers, transportation departments and private land-owners to control and manage 
this species before it becomes a more widespread invader. 
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INTRODUCTION

A tremendous exchange of biotas has occurred since the exploration age began 
in the early 15th century (Mooney and Cleland 2001). Some introduced plant 
species were advertently introduced for their medicinal, ornamental and forage 
values and some were introduced for the production of fiber, timber and fuel 
wood (Cox 2004). In many cases, exotic plants were accidentally introduced as 
crop seed contaminants or animal fodder, with domesticated animals and ship 
ballast, and as hitchhikers with military movements (Mack 1991; Sakai et al. 
2001; Cox 2004; Chauvel et al. 2006). Theoretically, very few introduced plants 
become invasive; however, recently the number of introduced invasive plant 
species has reached more than 1000 in the United States alone (Mooney and 
Cleland 2001; USDA, ARS 2012). With the increase in the number of invasive 
plant species and their range expansion, the urgency to study the biological pro-
cess of plant introduction, establishment, spread and invasion in novel habitats 
is being realized (Pimentel et al. 2000).

Herbarium records are the most reliable primary source of information to 
reconstruct introduction and colonization history of a species when detailed his-
toric data are not available (Strother and Smith 1970; Mack 1991; Barney 2006). 
Herbarium specimen labels provide valuable information that can be used to 
document the time of introduction of non-native plants (Wester 1992; Woods et 
al. 2005; Valliant et al. 2007), the number of independent introductions (Barney 
2006), the early invasion pathways in the introduced range (Lavoie et al. 2007; 
Stuckey 1980) and distributional changes of plants over time as in Ambrosia 
artemisiifolia (Chauvel et al. 2006; Lavoie et al. 2007), Bouteloua curtipendula 
(Laughlin 2003), Bromus tectorum (Novak and Mack 2001; Valliant et al. 2007), 
Cortaderia selloana and C. jubata (Lambrinos 2001), Oenothera spp.(Mihulka 
and Pysek 2001), Solidago spp. (Weber 1998), Vincetoxicum spp.(Sheeley and 
Raynal 1996) and many other species (Woods et al. 2005). However, herbarium 
specimen based information can sometimes be misleading because of errors asso-
ciated with incorrect identification and geographic and temporal biases (Delisle 
et al. 2003; Chauvel et al. 2006; Crawford and Hoagland 2009). In addition, 
results tend to be spurious if a long history of specimen collections is not con-
sidered (Pysek and Prach 1993). Therefore, herbarium data need knowledgeable 
and cautious interpretation.

Falcaria vulgaris Bernh. (Syn. F. rivini, F. sioides; family Apiaceae; 2n = 22 [Go-
ralski et al. 2009]), commonly known as sickleweed, is native to the European 
part of the former Soviet Union, the Caucasus, Western Siberia and Central Asia. 
It is also distributed in the central and southern parts of Western Europe, the 
Mediterranean, Asia Minor, and Iran. It is an introduced species in Africa, and 
North and South America (Larina 2008). It has been reported in sixteen states 
in the United States (USDA, NRCS 2011) and exhibits disjunct distribution in 
the Midwestern and Eastern USA. In the Midwest, its range includes the states of 
Illinois, Iowa, Kansas, Louisiana, Missouri, Nebraska, Oklahoma, South Dakota, 
Wisconsin and Wyoming; and in the East Coast, it includes Maryland, Massa-
chusetts, New York, Pennsylvania, Virginia and West Virginia. In South Dakota, 
it occurs in the Fort Pierre National Grassland (FPNG; ca. 3200 ha infested in 
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2005), Buffalo Gap National Grassland (BGNG; ca. 40 ha), and locally on the 
campus of South Dakota State University (Korman 2011). Several large popula-
tions of sickleweed occur in six counties in Nebraska (our field observation; R. 
Kaul and K. Decker, University of Nebraska) where this species has been labeled 
a Category II invasive plant (invasive species whose eradication is still feasible; 
NISC 2011). No literature suggests invasiveness of this plant in any states other 
than South Dakota and Nebraska.

The sickleweed plant body is usually 30-60 cm tall with upright solid stems 
and a fleshy tap root; leaves are pinnately divided into 3-5 leaflets that are linear 
or linear-lanceolate and often curved to give the leaflets a sickle shape; leaflet 
margins have denticles. The inflorescence is a compound umbel with white 
flowers (Larina 2008). The flowers are andromonoecious and protandrous (See 
Knuth and Muller 1908). Phenotypic plasticity of its growth habit [annual or 
biennial (Clapham et al. 1989) or even perennial (Bojnansky and Fargasova 
2007; Korman 2011)] and reproductive system [monoecism (See Knuth and 
Muller 1908) and vegetative propagation through rootstocks (Gress 1923; Larina 
2008; Korman 2011)] help make this plant aggressive. Korman (2011) showed 
that this plant is negatively impacting species diversity and forage production of 
native grassland at FPNG.

Information on the introduction and distribution of sickleweed in the United 
States is fragmented and scant. Gress (1923) first reported this species in the 
United States (Pennsylvania). There are also short notes on the detection of this 
species in other states (Gates 1940, Kansas; Fernald 1942, Missouri; Thomas and 
Raymond 1987 Louisiana). Additionally, this species has been included in the 
annotated checklists of some state floras, e.g., Steyermark 1963, Missouri; Eilers 
and Roosa 1994, Iowa; Woods et al. 2005, Kansas; MacRoberts and MacRob-
erts 2006, Louisiana; Magee and Ahles 2007, Massachusetts; Rhoads and Block 
2007, Pennsylvania. Except for these reports of this species at the regional level, 
there is no in-depth study on its introduction and distribution at the national 
level. Information for species introduction and spread in a new habitat can help 
predict the invasiveness of introduced species and may also be useful for control 
(Ricciardi et al. 2000; Kolar and Lodge 2001; Lambrinos 2001; Lavoie et al. 
2003; Dybas 2004; Lerdau and Wickham 2011). In addition, this informa-
tion can give clues on probable sites of invasion (Weber 1998). We are using 
herbarium records and relevant literature to study the introduction history and 
spread of sickleweed and to determine current distribution in the USA. The 
objectives of this study are to assess and infer 1) when and where this species 
was introduced, 2) current temporal spread of the species and 3) the number of 
independent introductions.

METHODS

Specimens from herbaria in the sixteen states, where the USDA Plants Data-
base has reported the occurrence of sickleweed, were examined. The list of the 
herbaria (Appendix 1) was obtained from Index Herbariorum (http://sciweb.
nybg.org/science2/IndexHerbariorum .asp), a directory of public herbaria of the 
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world. Herbarium curators/collection managers of these herbaria were contacted 
for information on their holdings of sickleweed. The information requested for 
each specimen included voucher/accession number, date collected, collector(s) 
and collection locality. As the collections of many introduced species can be un-
mounted or unprocessed in herbaria, we requested information on unmounted 
sickelweed specimens (if any) as well. The small number of specimens and the 
monotypic nature of the genus led to fast communication of data from herbaria 
and experts. Information was also obtained from online specimen databases 
(BKL, HUH, ISM, KANU, KSC, LSU, Oklahoma Vascular Plant Database, 
RM, TROPICOS). Abbreviations for these herbaria follow those of Holmgren 
et al. (1990). Most sickleweed specimens were housed in the major agricultural 
herbaria in the Midwest (ISC, NEB, SDC); these were visited to examine the 
sickleweed specimens. Vouchers that had been collected by the same collector 
from the same locality on the same date (duplicates) were regarded as one speci-
men following Chauvel et al. (2006). Specimens collected from countries other 
than the United States were not included in this study. The sites of earliest col-
lections of herbarium specimens were considered to be the possible sites of early 
introduction, whereas the sites of subsequent collections were interpreted to be 
the possible pathways along which this species spread. Following Barney (2006), 
we assumed that the species is always present once it was collected from a county. 
Based on this assumption, a temporal distribution map of the species (at county 
level) was constructed using ArcGIS 9.3 (ESRI 2008). 

RESULTS

Falcaria vulgaris specimens in herbaria—Among the 178 herbaria contact-
ed, we received responses from 76 herbaria. Among these, 42 herbaria (BALT, 
BDWR, BTJW, BUPL, CAMU, CORT, DEK, DWC, DWU, ECH, EMNH, 
FWVA, ILL, ISU, KEN, KNOX, KSTC, LAF, LSUS, LYN, MCN, MOAR, 
MOR, MVSC, MWI, NWOSU, NYS, ORU, PHIL, PLAT, RMS, RUHV, 
SDU, SEMO, SMS, TAWES, URV, VAS, WARM, WILLI, WVW and YELLO) 
had no sickleweed specimens. At the remaining 34 herbaria (BH, BHSC, BKL, 
CM, CSCN, DUR, F, FARM, GH, ISC, ISM, KANU, KSC, LSU, MASS, 
MO, NEB, NEBC, NLU, NO, ODU, OKL, OKLA, OMA, PA, PH, RM, 
SDC, UMO, UWM, UWSP, VPI, WIS and WVA), we found 195 sickleweed 
specimens collected from the United States. After excluding the duplicate speci-
mens, we examined a total of 143 sickleweed specimens. These specimens were 
collected from 1922 to 2011 from 32 counties of 15 states. We noted 5 more 
counties where sickleweed has been reported (J. T. Kartesz, Biota of North 
America) but for which we found no specimen evidence. Among the 16 states 
from which USDA Plants Database reported the occurrence of sickleweed, we 
were unable to locate sickleweed specimens from Maryland in any of the herbaria 
we contacted. To our knowledge, sickleweed has been reported from 37 counties 
in 15 states in the United States. The majority of specimens examined were from 
Iowa, Nebraska, and South Dakota, and there were no collections from any other 
state made during the last 17 years (Table 1). GH houses the highest number of 



Proceedings of the South Dakota Academy of Science, Vol. 91 (2012)	 117

Ta
bl

e 
1.

 E
ar

lie
st

 a
nd

 t
he

 m
os

t 
re

ce
nt

 s
pe

ci
m

en
 r

ec
or

ds
 o

f F
al

ca
ria

 v
ul

ga
ris

 in
 t

he
 U

ni
te

d 
St

at
es

ST
AT

E

O
LD

ES
T

H
ER

BA
R

IU
M

R
EC

O
R

D
VO

U
C

H
ER

IN
FO

R
M

AT
IO

N

M
O

ST
 R

EC
EN

T
H

ER
BA

R
IU

M
R

EC
O

R
D

VO
U

C
H

ER
IN

FO
R

M
AT

IO
N

Ill
in

oi
s

28
 Ju

ne
 1

95
5

Re
xr

oa
t, 

49
12

5,
 IS

M
11

 Ju
ly 

19
57

M
ar

ten
s, 

s.n
., 

SO
TO

Io
wa

 
1 

O
ct

 1
93

0
H

ar
m

on
, s

.n
., 

G
H

; I
SC

20
 A

ug
 2

01
1

N
ep

al,
 N

eu
pa

ne
 an

d 
Pi

ya
, 1

01
, S

D
C

Ka
ns

as
29

 M
ay

 1
93

2
An

th
on

y, 
s.n

., 
KA

N
U

28
 Ju

ne
 1

95
1

Bl
oc

ke
r, 

26
71

9,
 K

SC

Lo
ui

sia
na

 
28

 A
pr

 1
98

4
Th

om
as

 an
d 

Ra
ym

on
d,

 8
82

99
, N

LU
15

 M
ay

 1
98

4
Th

om
as

 an
d 

Ta
ylo

r, 
88

74
0,

 N
LU

M
as

sa
ch

us
ett

s
25

 A
ug

 1
98

9
So

rri
e a

nd
 W

ea
th

er
be

e, 
48

84
, G

H
; N

EB
C;

 M
AS

S
25

 A
ug

 1
98

9
So

rri
e a

nd
 W

ea
th

er
be

e, 
48

84
, G

H
; N

EB
C;

 M
AS

S

M
iss

ou
ri 

19
 Ju

ly 
19

41
M

ill
er,

 3
59

58
, U

M
O

10
 S

ep
t1

99
1

El
lis

, s
.n

., 
M

O

N
eb

ra
sk

a 
16

 S
ep

t 1
94

6
Ki

nc
h,

 s.
n.

, G
H

20
 A

ug
 2

01
1

N
ep

al,
 N

eu
pa

ne
 an

d 
Pi

ya
, 1

01
, S

D
C

N
ew

 Y
or

k
1 

Au
g 

19
23

H
ol

tzo
ff,

 2
89

00
2,

 B
KL

30
 M

ay
 1

92
8

H
ol

tzo
ff,

 2
89

00
3,

 B
KL

O
kl

ah
om

a
30

 Ju
ly 

19
57

En
gle

m
an

, 1
05

66
4,

 O
KL

1 
Ju

ly 
19

74
H

am
m

an
, s

.n
., 

D
U

R

Pe
nn

sy
lva

ni
a

2 
Se

pt
 1

92
2

G
re

ss,
 s.

n.
, G

H
29

 Ju
ly 

19
62

PH

So
ut

h 
D

ak
ot

a
9 

Ju
ne

 1
96

1
U

nk
no

wn
, s

.n
., 

SD
C

20
 M

ay
 2

00
9

Ko
rm

an
, 4

70
, S

D
C

Vi
rg

in
ia

27
 Ju

ne
 1

97
4

H
ar

ril
 an

d 
W

ise
, 3

16
16

, V
PI

16
 A

ug
 1

98
0

W
ieb

ol
dt

, 7
19

84
, V

PI
 

W
es

t V
irg

in
ia

5 
Au

g 
19

54
H

ick
s a

nd
 B

ar
tle

y, 
32

, W
VA

5 
Au

g 
19

54
H

ick
s a

nd
 B

ar
tle

y, 
32

, W
VA

W
isc

on
sin

29
 Ju

ly 
19

81
Th

om
ps

on
, 0

01
33

45
, W

IS
11

 A
ug

 1
99

1
Th

om
ps

on
, 0

01
33

45
, W

IS

W
yo

m
in

g
9 

Se
pt

 1
99

5 
D

or
n,

 6
00

76
4,

 R
M

9 
Se

pt
 1

99
5 

D
or

n,
 6

00
76

4,
 R

M



118	 Proceedings of the South Dakota Academy of Science, Vol. 91 (2012)

specimens collected from different states, including the oldest collections from 
Iowa, Oklahoma, Massachusetts, Nebraska, Pennsylvania, and Wisconsin. SDC 
houses the highest number of recently collected specimens.

Information from Herbarium Records

Collection history of Falcaria vulgaris—Sickleweed was first reported by 
Gress (1923) as a new species to the United States. He was the collector of the 
oldest specimen of sickleweed, which was collected from the agricultural field at 
Mercersberg, Franklin County, Pennsylvania, on September 2, 1922 (Figure 1). 
This specimen is housed at Gray Herbarium (Gress, s.n., GH) with a duplicate 
at Carnegie Museum of Natural History (Gress, s.n., CM). Sickleweed was sub-
sequently reported in New York (August 1923; Holtzoff, 289002, BKL), West 
Virginia (August 1954; Hicks and Bartley, 32, WVA), Virginia (June 1974; Har-
ril and Wise, 31616, VPI), and Massachusetts (August 1989; Sorrie and Weath-
erbee, 4884, GH; NEBC; MASS). The specimen collected from Massachusetts 
in August 1989 (Sorrie and Weatherbee, 4884, GH; NEBC; MASS) represents 
the most recent collection from the East Coast. 

The oldest specimen from the Midwest is from Sioux County, Iowa, collected 
on October 1, 1930 (Harmon, s.n., GH, ISC). The next report was from Atchi-
son County, Kansas, in 1932. The species was then reported from Missouri (July 
1941; Miller, 35958, UMO), Nebraska (September 1946; Kinch, s.n., GH), 
Illinois (June 1955; Rexroat, 49125, ISM), Oklahoma (July 1957; Engleman, 
105664, OKL), South Dakota (June 1961; Unknown, s.n., SDC), Wisconsin 
(July 1981; Thompson, 0013345, WIS), Louisiana (April 1984; Thomas and 
Raymond, 88299, NLU) and Wyoming (September 1995; Dorn, 600764, RM). 
After 1995, specimens were collected only from the states of Iowa, Nebraska and 
South Dakota. The oldest and latest herbarium specimens collected from differ-
ent states in the United States are presented in Table 1.

Collection site—The first herbarium specimens from the East Coast (Penn-
sylvania) and the Midwest (Iowa) were both collected from agricultural fields. 
In Pennsylvania, the first sickleweed specimen was collected from a field where 
clover (Trifolium spp.) and timothy grass (Phleum pratense) were being cultivated. 
Similarly, the oldest herbarium specimen from South Dakota was collected 
from an agricultural field, but most of the recent specimens are from grasslands 
(FPNG and BGNG, South Dakota). In Nebraska, most specimens were col-
lected from the roadsides with the specific locality not provided. Table 2 shows 
the number of sickleweed specimens collected from different habitats at different 
time periods.

Introduction, spread and naturalization—On most of the sickleweed her-
barium labels, the species is noted to be introduced and native to Europe and 
Asia, but without a mention of the actual country of origin of the accession. The 
status of the plant was given as “naturalized”, “adventive” or “common” in most 
of the counties at the time of collection, but in few cases the plant was described 
as “rare”. There is no information on how this species was introduced to the 
United States. There exists, however, some literature about collector’s observation 
of the species in the field that provides some valuable clues. Gress (1923) report-
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Figure 1. Earliest record of F. vulgaris from Pennsylvania- collector Gress. (Image Source: Emily 
Wood, GH).
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ed this species as new to the United States, whereas Cratty (1930), Gates (1940), 
Thomas and Raymond (1987) mentioned this species as new to Iowa, Kansas 
and Louisiana, respectively. Collectors have also mentioned that the species was 
new to the state on some of the herbarium labels. In most cases, the species was 
detected long after introduction and by the time it had become established as a 
relatively large population (Fernald 1942; Thomas and Raymond1987). A cen-
tury long collection of sickleweed specimens in the USA shows that the spread 
of the species is concentrated mainly in the Midwest (Figure 2a-d).

DISCUSSION

Sickleweed herbarium records in the introduced range—In the United 
States, sickleweed has been collected since 1922, but the number of sickleweed 
collections is relatively small (Table 2). There is no record of collection from the 
East Coast and some states in the Midwest (except Iowa, Nebraska and South 
Dakota) for the last 17 years. Usually, adventive species are repeatedly collected 
if they persist and are abundant (Wester 1992). In some cases, the lower genetic 
diversity of introduced plants results in inbreeding depression thereby causing 
the species to disappear (Ellstrand and Elam 1993). In the Czech Republic, 
Pergl et al. (2012) reported the disappearance of Heracleum mantegazzianum 
from 76% of the sites where the species had once colonized. In United States, 
sickleweed may likewise have disappeared from several sites where it had once 
colonized. Mitchell and Tucker (2000) and Weldy and Werier (2012) reported 
that sickleweed has disappeared from New York. However, it is not possible to 
ensure the extinction of a species from a specific locality merely on the basis of 
herbarium data. Sometimes collectors show no interest in collecting a species 
once it is represented in the herbarium from a particular locality (Stuckey 1980; 
Chauvel et al. 2006). This is true for many exotic plant species. Although no 
sickleweed specimen has been collected recently in Massachusetts and Pennsyl-
vania, the plant has been listed in a recent publication as an adventive species 
for Massachusetts and Pennsylvania (Magee and Ahles 2007; Rhoads and Block 
2007; The Pennsylvania Flora Project) recognizing that the plant may still occur 
in these states. To reconstruct the spread of the plant, we assumed that the spe-
cies was potentially present in each of the counties where it was once collected.

Table 2. Number of sickleweed specimens collected from different habitats during different time 
periods.

YEAR
AGRICULTURAL

LAND
RAILROAD/
ROADWAY GRASSLAND UNKNOWN TOTAL

1920-1940 5 2 2 9
1941-1960 2 3 6 11
1961-1980 1 1 1 2 5
1981-2000 10 3 2 15
2001-2011 5 150 155



Proceedings of the South Dakota Academy of Science, Vol. 91 (2012)	 121

Introduction and spread of sickleweed—Sickleweed was introduced in the 
first quarter of the twentieth century in the United States. According to Gress 
(1923), the farmer whose field in Pennsylvania was the source of the earliest 
USA collection had detected the plant about five years before the collection 
date. In the Midwest, sickleweed was first collected in 1930 from a farm field in 
Iowa. A letter sent by the county agent of Sioux County to the curator of ISC, 
R. I. Cratty (Figure 3), mentions that the species was previously misidentified 
as Cicuta maculata. Also, Cratty (1930) mentions that the farmer of the field 
where the specimen was collected had detected this weed about 15 years before 
the collection date of the specimen. It is not unusual that introduced plants are 
noticed only after they are well established and cover a large area (Wester 1992). 
It appears that sickleweed was detected approximately at the same time in the 
early 20th century in the East Coast and in the Midwest of the United States. 
Cox (2004) reported that several ruderal plants have been introduced acciden-
tally to the USA from Europe as contaminants in crop seed and animal fodder 
(Cox 2004). Since sickleweed was first reported as weed from agricultural fields 
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Figure 2. Spatial distributions of sickleweed records in the United States counties up to (a) 1950 
(b) 1975 (c) 2000 and (d) 2012.The arrows in Figure 2(a) indicate the counties of primary intro-
ductions. The distribution maps were created using our data, information from herbarium records 
and geo reference data from BONAP (Biota of North America Program).
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Figure 3

 
 

Figure 3. Letter sent by county agent Rex B. Conn to R. I. Cratty (ISC curator) informing about 
the occurrence of sickleweed in Sioux County, Iowa.
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in both the East Coast and the Midwest states, we assume that this species was 
introduced accidentally, and perhaps as a seed contaminant. 

If introduced species have commercial value, then they could have been 
purposely introduced; otherwise they could be assumed to be accidentally in-
troduced (Wester 1992). In some parts of its native range, sickleweed has been 
traditionally used as a medicinal herb to treat skin ulcers, stomach disorders, liver 
diseases, and kidney and bladder stones, and has also been eaten as a vegetable 
(See Khazaei and Salehi 2006). Fernald (1942) reported the occurrence of a 
sickleweed population in Missouri near a community with a large number of 
German immigrants, suggesting the population could have been intentionally 
introduced from central Europe. 

Based on the distribution map constructed using herbarium specimens (Figure 
2), we see two disjunct distributions with earliest detections on both the East 
Coast and in the Midwest being nearly simultaneous. We therefore propose two 
primary introductions of sickleweed in the United States. The sickleweed popula-
tion in Franklin County, Pennsylvania, is possibly the source population for the 
East Coast and the population in Sioux County, Iowa for the Midwest. Propa-
gules then may have been dispersed from these primary sites to the other sites 
(Figure 2a) through various mechanisms. Transportation of plant propagules 
occur through the attachment of seeds to muddy vehicles or tires used for hu-
man and freight transportation (Kowarik and von der Lippe 2007). Additionally, 
the cutting and transporting of hay that included sickleweed with mature seed 
could account for the spread. Furthermore, when the sickleweed plant senesces, 
it breaks at the nodes, and plant segments tumble in the wind to disperse the 
seed (See Limpert et al. 2004; Korman 2011). Also, the seeds might have been 
transported from the primary sites by mammals and birds. For example, there 
is some evidence of sickleweed seeds being transported from the plant’s native 
range to other countries within Europe by ducks and other water birds (Brochet 
et al. 2009). If molecular data derived from analysis of herbarium specimens and 
extant populations were combined with the herbarium data, which is a com-
monly used approach (see Novak and Mack 2001; Valliant et al. 2007), better 
insight into the entry and spread of sickleweed in the USA could be had.

Current control effort and future prospects—Attempts to control sickleweed 
at FPNG in South Dakota have shown how difficult this weed can be once it 
becomes established. It was first detected at FPNG in 1992, and at that time 
this species had infested only 65 hectares of land. But attempts to manage the 
outbreak began only after a decade had passed and the plant was spreading ag-
gressively and overtaking the grassland vegetation. An attempt to control the 
species spread by using prescribed fire proved ineffective. Herbicide treatment 
with Dupont Telar XP® has been practiced since 2004 to control spread of the 
weed and has proven effective with repeat applications, although not all of the 
area infested has been treated and new patches are being found outside of treated 
areas (Korman 2011) with current infestation now an estimated 6,000 acres. This 
example illustrates the need to eradicate exotic plant infestations as soon as they 
are detected. Eradication of invasive species can be easy when a few plants are 
found early by appropriate survey, or the population size is small and confined to 
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a small area (Wester 1992), but when the area of infestation increases, the cost of 
control and management increases exponentially (Rejmanek and Pitcairn 2002).

In Nebraska, we observed the occurrence of several large populations of sick-
leweed along roadsides. According to Pysek and Prach (1993), if invasive species 
occur along roadsides or railroad tracks, these sites not only harbor the plant, but 
also serve as corridors for their spread. Plants growing along roadsides are more 
likely to be transported by vehicles and may also spread to nearby pastures and 
hay fields by means of wind or other agents. In Nebraska, sickleweed is listed as 
a Category II invasive plant by the Nebraska Invasive Species Council (2011). 
Thus far, no major program has been launched for its control and management 
(K. Decker, University of Nebraska - Lincoln), but recently the large popula-
tion in Lancaster County, Nebraska, has been herbicided and all plants appear 
to be dead (R Kaul, University of Nebraska- Lincoln). Infestations at FPNG 
and BGNG in South Dakota and along roadsides in Nebraska that represent 
diverse habitats make it necessary that control strategies involve cooperation 
among public land managers, transportation departments, and private landown-
ers to hope for effective long term control and management. This study on the 
distribution and spread of sickleweed is pursued for purposes of realizing better 
control strategies and management practices in the region. In this paper, we 
present information compiled to interpret the status of recent sickleweed popula-
tions relative to those of the past. The absence of recent sickleweed records from 
states other than Iowa, Nebraska, and South Dakota suggests that this species is 
growing undetected or not currently present in those states. However, should it 
become established over a period of time, it may become invasive elsewhere when 
a sufficient number of propagules are transported to congenial environments as 
discussed by Kolar and Lodge (2001). In this study we used herbarium data to 
reconstruct the introduction history of sickleweed and its subsequent dispersal in 
the United States. Additionally, knowing the environmental limits of this plant 
along with the dispersal pathways will help us predict the areas that are vulner-
able to future invasion. 
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Appendix 1. List of Herbaria contacted

STATE ACRONYMS OF THE HERBARIA

Illinois CACS, EIU, CHIC, F, ILLS,ISM, ISU, KNOX, MOR, NRRL, DEK, 
SIU,CEL, WARK

Iowa MOVC, GRI, ILH, ISC, GRI, LCDI, BDI, SICH, ISTC, WET
Kansas KSTC, FHKSC, KSC, SAL, KANU, WASH
Louisiana LSU, LSUS, LTU, MCN, THIB, NATC, SELU, NO, USLH, NLU, NOLS
Maryland BALT, MARY, SUHC, TAWES, US

Massachusetts AC, CUW, WMGC, GH, NASC, NMMA, NEBC, HNUB, PM, SCHN, 
SPR, HDSM, MASS, WELC

Missouri MCJ, MODNR, MO, MWSJ, NEMO, NMSU, SEMO, SMS, SOTO, 
UMO, WARM, WJC

Nebraska CSCN, HNWU, NEBK, OMA, NEB,

New York BKL, GRCH, BH, ECH, HHH, DH, SOUT, HPH, NY, NYS, ROCH, 
SBU, CORT, SYRF, BING, PLAT, SUCO, SIM, SYR, VAS

Oklahoma ECSC, NOSU, NWOSU, OKLA, ORU, DUR, WHO, CSU, OKL, 
OCLA, TULS

Pennsylvania ANSP, BUPL, CM, IUP, KEN, MVSC, MOAR, MCA, FMC, PAM, PAC-
MA, RPM, LAT, SLRO, SWC, ABFM, PHIL, DWC

South Dakota DWU, AUG, BHSC, SDC, SDU

Virginia
CVCW, HAVI, EHCV, GMUF, JMUH, FARM, LFCC, LYN, MWCF, 
ODU, RUHV, SARC, WILLI, URV, VA, VCU, VDAC, VIL, VPI, VSUH, 
ROAN, WYCO 

West Virginia DEWV, FWVA, MUHW, MVC, WVA, WVW

Wisconsin CART, MIL, SNC, UWW, FDLW, UWEC, UWJ, UWL, UWM, WIS, 
OSH, UWGB, USWP, SUWS

Wyoming BTJW, CWC, RMS, RM, YELLO


