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Research note

Ipomoea lacunosa (Convolvulaceae: Ipomoea sect. Batatas):

a Newly Naturalized Species of Taiwan
Chien-Ti Chao,” Chung-Liang Cheng,” Chiu-Mei Wang™*

[ Summary ]

Ipomoea sect. Batatas (Choisy) Grisebach is comprised of 11 species mainly distributed in
North and South America. Among them, 5 species have been recorded in Taiwan. A few years ago,
an unrecognized taxon of Ipomoea was found during our field investigations in central Taiwan. Af-
ter consulting the related literature and examining specimens of related species, this unknown plant
was confirmed to be /. lacunosa L., which is native to North America. A morphological descrip-
tion, photos, and line drawings are provided in this article. The phenology and breeding system of /.
lacunosa are also discussed to evaluate the possibility of this species becoming an invasive species
in Taiwan in the future.
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The genus Ipomoea L. comprises over
500 species distributed in tropical and tem-
perate regions, especially in North and South
America (Fang and Staples 1995, Staples and
Yang 1998). Many species are used as vegeta-
ble or ornamental crops, such as sweet potato
(Ipomoea batatas (L.) Lam.), water spinach
(I. aquatica Forssk.), and Mexican morning
glory (1. tricolor Cav.). Seeds of some spe-
cies, such as /. violacea L. and I. purpurea (L.)
Roth, contain psychoactive substances that
are used as recreational drugs (Juszczak and
Swiergiel 2013).

In Taiwan, 21 species of Ipomoea in
total were recorded in the Flora of Taiwan
2nd edition (Staples and Yang 1998). Over
half of the members of the genus have been
naturalized, and thus Ipomoea is the genus
with the highest proportion of and the great-
est number of naturalized species in Taiwan
(Wu et al. 2004). Two more recently natural-
ized species were discovered afterward, viz.,
L eriocarpa R. Br. (Hsu et al. 2006), and /.

leucantha Jacq. (Chen and Yang 2017). These
newly naturalized species are often found on
fallow ground or roadsides. A few years ago,
an unknown /pomoea species was discovered
in similar habitats. Therefore, the aims of this
article were to describe this newly naturalized
species and provide information about the
breeding system of this species.

Study materials were collected from wild
populations, and voucher specimens were
deposited in the Herbarium of the Department
of Forestry, National Chung Hsing University
(TCF; Taichung, Taiwan), and the Herbarium
of the National Museum of Natural Science
(TNM; Taichung, Taiwan). The descriptive
terminology of 2-dimensional shapes fol-
lowed the Systematics Association Commit-
tee for Descriptive Terminology (1962).

This species was identified as /. triloba
with white flowers at first glance. However,
the unusual corolla morphology together
with 1-flowered inflorescence implied this
might be a different species. Thus, we re-
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viewed related published accounts of Ipo-
moea (van Ooststroom 1940, Austin 1978,
Fang and Staples 1995, Staples and Yang
1998), and a new naturalized species of Tai-
wan was confirmed.

Ipomoea lacunosa L., Species Plantarum
1:161. 1753. Lectotype: South Carolina, USA
(OXF), lectotypified by Schmidt (1965).FH 2
4 (Figs. 1, 2)

1. triloba var. triloba f. lacunosa (L.)
Nishiyama in Bot Mag Tokyo 84:385. 1971.

Annual twining herb. Roots fibrous.
Stem dextrorsely twining, up to 2 m long,
ca. 2 mm in diam., sparsely villous. Leaves
simple, alternate, cordate, 3~4.5 cm long, 2~4
cm wide, chartaceous to membranaceous,
green, base cordate, margin entire, apex at-
tenuate to acute, pinnate-reticulate venation,
lateral veins 4 or 5 pairs, sparsely puberulent
on both surfaces. Petiole 2~4 cm long, ca. 1
mm in diam., grooved, sparsely villous, often
purplish-red, stipule absent. Inflorescences
solitary, rarely cymes with 2 or 3 flowers,
axillary, bracts 2, linear-lanceolate, 2~3 mm
long, ca. 1 mm wide, peduncle ca. 1 cm long,
2~3 mm in diam., papillae. Flowers actino-
morphic; sepals 5, oblong to lanceolate, con-
cave, ca. 1 cm long, 5 mm wide, membrana-
ceous, glabrous with villous margin, pellucid
green; corolla 5-lobed, funnelform, ca. 1.5 cm
in diam., ca. 1 cm long, white with 2 purplish
strips and 1 horn-like protrusion on each lobe,
membranaceous, glabrous; stamens 5, fila-
ments filiform, of different lengths, 8~12 mm
long, ca. 0.5 mm in diam., pellucid white,
base pubescent; anthers 2-loculed, reddish-
purple, ca. 1 mm long, glabrous. Ovary coni-
cal, ca. 1.5 mm in diam., with long white
hairs at upper part, pale-green; style filiform,
ca. 1 cm long, glabrous, pellucid white; stig-
ma capitate, coarse, ca. 2 mm in diam., white.
Capsules slight compressed globose, 7~8 mm
in diam., 2-loculed, brown, sparsely villous at
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upper part. Seeds numerous, trigonous, more
or less irregular, glabrous, black.

Chromosomes 2n = 30 (Wolcott 1937,
Nakajima 1963).

This species was found in Taichung City,
and Yunlin county, the former population was
on a railroad near Taichung Port, and the later
one was found beside baru (Yen 1994) (Fig.
3). It is naturally distributed in the central
and eastern United States and eastern Mexico
(Austin 1978),and was reported to be natu-
ralized in Japan (Yamazaki 1993) and China
(Chiu et al. 1994).

Specimens examined: Taichung City,
Chingshui District, Linkang Rd., beside the
railroad, 10 May 2013, C. M. Wang 15356
(TNM); same locale, 5 June 2014, C. T.
Chao 3438 (TCF). Yunlin country Taichung
town, 4 Aug. 1987, H. F. Yen 1518 (TNM).

Key to the Ipomoea sect. Batatas of Tai-
wan (adapted from Austin 1978)
1. Outer sepals elliptic to obovate-mucronate.

................................................................... 2
1. Outer sepals lanceolate to oblong.............. 3
2. Leaves thickened fleshy ......... L littoralis
2.Leaves chartaceous..................... L trifida

3. Corolla 4~7 cm in diam.; roots form-
ing fusiform storage roots ....................
....................... I. batatas (sweet potato)

3.Corolla 1~2.5 ¢cm in diam.; roots not
forming storage roots ........c.cceeeeeenene 4
4. Calyxes and seeds glabrous............ 5
4. Calyxes and seeds pubescent............

............................................ L triloba
5.Inflorescences often solitary;
peduncle ca. 1 cm long; corolla
White ..ooeoreeiiiiiee I. lacunosa
5.Inflorescences often cymes; pe-
duncle over 5 cm long; corolla
lavender to pink..........ccoeeveveenennnn.
................................... L leucantha
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Fig. 1. Ipomoea lacunosa. A: Habitat. B: Stem. C: Seedling. D: Leaf adaxial surface. E: Leaf
abaxial surface. F: Inflorescences. G: Flower (front view). H: Flower (side view). I: Sepal. J:
Stamen. K: Pistil. L: Fruit. M: Seeds.
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GF 1mm
B B’-1cm
E 1cm
CD —1cm
Hl —1cm

S5 cm

Fig. 2. Line drawings of Ipomoea lacunosa. A: Habit. B, B’: Leaf adaxial and abaxial
surface. C: Flower side view. D: Flower front view. E: Corolla expansion. F: Stamen. G:

Pistil. H: Fruit. I: Seeds front and side view.

Ipomoea sect. Batatas of Taiwan

Ipomoea sect. Batatas (Choisy) Grisebach
was first described by Choisy (1834) as the
genus Batatas Choisy. Later it was transferred
to sectional level by Grisebach (1864) and
revised by Austin (1978). Members of this sec-

tion are mainly distributed in North and South
America (Austin 1978). Diagnostic characters
of this section include an annual or perennial
habit, both inbreeding and outcrossing breed-
ing systems, polyploid chromosomes from 2n
= 30 to 90, funnelform corolla white, pink,
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purple to lavender, chartaceous to coriaceous
and ellipsoid to rotund sepals, and glabrous
to pubescent seeds (Austin 1978). In Taiwan,
over half of the section (6 species) were re-
corded, all cultivated or naturalized except the
native 1. littoralis Blume. This implies that lo-
cal environments are suitable for these plants.
Some of them have similar morphological
characters, and thus they are easily confused
with known species. Therefore, careful exami-
nation of Taiwanese populations of this section
is an important task for elucidating the true
number of species of sect. Batatas in Taiwan.
Ipomoea lacunosa resembles 1. triloba L.,
L leucantha, and I biflora (L.) Pers. in mor-
phological features, such as the herbal habit
and small flower sizes. However, 1. lacunosa
can be distinguished from them by the white
corolla, solitary inflorescence, elliptic sepals,
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and glabrous seeds.

Phenology and breeding system of I. la-
cunosa

Ipomoea lacunosa was presumed to be
an annual species usually with the habit of
dying back after fruit maturation. But our ob-
servations showed that even though the stem
withered, when a water supply was restored
and persisted, new buds would sprout, grow,
bloom, and successfully fruit. This phenom-
enon implies that I. lacunosa is potentially a
perennial species, and could form perennial
populations under certain conditions. This
trait would be advantageous for population
expansion. In addition, the breeding system
of 1. lacunosa is highly selfing (McDonald et
al. 2011, Duncan and Rausher 2013), and the
so-called “selfing syndrome” is also found
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Fig. 3. Distribution of Ipomoea lacunosa in Taiwan.
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in this species, like a reduced corolla size,
shortened anther-stigma distance, loss of co-
rolla pigmentation, and a relatively low pol-
len/ovule ratio (Duncan and Rausher 2013).
These features possibly promoted /. lacunosa
to become a troublesome weed in the United
States (Webster 2001, Stephenson et al. 2006,
Burgos et al. 2011). The population dynamics
should be closely monitored in Taiwan.

In this study, a newly naturalized species
Ipomoea lacunosa was confirmed. Consider-
ing the highly selfing breeding system and its
annual to perennial habit, the monitoring of
the invasiveness of this species is necessary
in Taiwan. On the basis of morphological
similarities to other species of sect. Batatas in
Taiwan, the population of /. lacunosa could
be greater than is now known.
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