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ABSTRACT. Biological invasion is considered as one of the main threats to biodiversity, food security,
human health and global economics. Appearance of a new alien species beyond its natural range is
always noteworthy because of its possible invasive behavior in a new region. The present paper describes
the first occurrence of curlycup gumweed - Grindelia squarrosa (Pursh) Dunal in Georgia. The species
is native to North and Central America. The  population is represented by perennials occupying an area
of about 100 m2 near the village of Karsani (41° 49. 938N, 44° 42.715E, elev. 650 m). Its dense, pure
stand demonstrates the ability of sustainable reproduction. Notable signs of the species are conspicuously
gummy involucres with phyllaries deflected downward. The acuminate phyllaries are covered with
numerous sessile glandular trichomes located in pits. The leaf surfaces are abundantly dotted with
sessile multicellular glandular trichomes. The mean length of the awn is 4 ± 0.5 mm; the width in the
middle part is ca.108 and ca.65 µm near the tip. Awns are spinulose with the  setae of 50 µm length in the
middle part and 10 µm  near the tip. Polar diameter of the spheroidal pollen grain is 27 - 31 µm. Pollen
grains are trisulcate - porate with spinulose exine. Detailed illustrations of the key diagnostic characters
and the list of the surrounding plant species are provided. The voucher specimen of
G. squarrosa is deposited in the Herbarium of the Tbilisi Institute of Botany (TBI). © 2014 Bull. Georg.
Natl. Acad. Sci.
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During the field expedition carried out near Tbilisi
in summer 2013 we found a new alien genus for flora
of Georgia from family Asteraceae. The morphology
of plant and the examined diagnostic characters indi-
cate that it is the most distinct genus of Asteraceae –
Grindelia (Willd.). The species was identified as
curlycup gumweed - Grindelia squarrosa (Pursh)
Dunal, following the taxonomic key given in the last
revision of North American species of Grindelia [1].

Grindelia is a New World genus of Asteraceae,
tribe Astereae, subtribe Solidagininae, which is na-
tive to North, Central and South America. The
genus was named in honor of the pharmacologist
and botanist, Professor David Hieronymus Grindel
(1776 - 1836) of Dorpat [2]. The specific epithet trans-
lates from Latin “squarrosus” as scaly or roughened
in reference to involucral bracts splayed out below
the capitulum. The purpose of the present work is to
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document the first occurrence of G. squarrosa in Geor-
gia and to describe the habitat and surrounding plant
community.

Materials and Methods

Macromorphological features of involucres, achenes
and leaves were examined under Carl Zeiss
stereomicroscope. Cross sections (15 m) of fresh leaf
tissue were made with a freezing microtome and the
preparations were examined under the light microscope
Axio Lab. A 15 (Carl Zeiss, Germany) equipped with a
digital photocamera AxioCam Erc 5s.

Results and Discussion

Grindelia squarrosa (Pursh) Dunal, 1819, Mem. Mus.
Hist. Nat. (Paris), 5: 50. - Donia squarrosa Pursh, 1813
Fl. Amer. Sept. 2: 559.

Plants inhabit open rocky area near Karsani vil-
lage (41° 49. 938 N, 44° 42.715 E, elev. 650 m.) (Fig. 1A,
B). The capitula are extremely resinous with strongly

graduated phyllaries arranged in 6 series (Fig. 2). The
stems of the plants are ramified, glabrous and
stramineous. Also, we observed two-colored stems
with big light spots of irregular shape around the
sessile, auriculate cauline leaves (Fig. 3). The leaves
are characterized by subcoriaceous texture, dove-
green color and the teeth ending in a group of glan-
dular trichomes. The margins of the blade are highly
variable in shape ranging from entire to pinnatifid
(Fig. 4A, B). The leaf surface is abundantly dotted
with the resin drops. On the transversal section of
the leaf blade a sessile multicellular glandular
trichomes are observed in pits on both surfaces (Fig.
5). The pits are formed by epidermis depression.
Maximum diameter and depth of pits measured on
median sections are 130 and 160 µm, respectively.
The capitula are grouped in corymbiform
synflorescences (Fig. 6 A) as well as in solitary termi-
nal floral branches. We also observed the unusual
development of the single-headed floral branchlets

Fig. 1. Population of G. squarrosa in Karsani. A – general view, B – fertile habit
A

Fig. 2. Capitulum with 6
series of downwardly –
deflexed phyllaries

B

Fig. 3. Spotty stem with the
sessile, auriculate cauline
leaves. Fig. 4. Leaf margine variability
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