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Abstract.—The two species originally described in the genus Iodocephalus
Gagnep. are not congeneric. The species that was retained in the genus by
Kitamura and stated as the type of the genus by Swart is reduced to
synonymy under Camchaya Gagnep., and a new combination Camchaya
gracilis (Gagnep.) S. Bunwong & H. Rob. is proposed. This species is
reported for the first time from Thailand. A new genus, Iodocephalopsis S.
Bunwong & H. Rob., is established for the second species originally placed
in Iodocephalus, and both Iodocephalus glandulosus Kerr and Camchaya
eberhardtii (Gagnep.) Kitam. are placed in synonymy under the newly
combined Iodocephalopsis eberhardtii (Gagnep.) S. Bunwong & H. Rob.

The tribe Vernonieae (Asteraceae) in
Thailand has been studied by Kerr (1935,
1936), among others, and includes entities
from Indo-China and elsewhere (Gagnepain 1920). The most recent revision of the
tribe for Thailand was by Koyama (1984,
1993, 1997, 1998, 2003, 2004, 2005), who
recognized 44 species in five genera: six in
Camchaya Gagnep., two in Elephantopus
L., 34 in Vernonia Schreb., and one each in
Ethulia L. f. and Struchium P. Browne.
Iodocephalus eberhardtii Gagnep. (including I. glandulosus Kerr) was transferred by
Kitamura (1968) to Camchaya, leaving I.
gracilis Gagnep. from Laos as the only
member of the genus. Kitamura recognized the genus Camchaya through its
possession of 10-costate glandular achenes
and sometimes a bristle-like pappus. He
characterized the genus Iodocephalus as
having an obovoid 5-costate achene with
the costae enlarged into protuberances
* Corresponding author.

bearing hairs at the truncate apex. More
recently, S. Bunwong has collected both of
the species originally included in the genus
Iodocephalus Gagnep. in Thailand. These
two species are the subject of the present
study.
Materials and Methods
Specimens examined were obtained
from the following herbaria: AAU, B,
BCU, BK, BKF, BM, C, CMU, G, I, K,
KKU, L, P, QBG, and US. Pollen was
obtained from field collections around
Thailand by the first author. Pollen
samples for SEM were acetolyzed, following the technique of Erdtman (1960).
Acetolyzed pollen was freeze-dried by the
critical point drying method, placed on
specimen stubs with double sided silver
tape, and sputter coated with gold.
Photomicrographs were taken with SEM
(LEO, 1450VP; Applied Taxonomic Research Center, Department of Biology,
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Fig. 1. Six-porate echinolophate pollen of Camchaya gracilis. A, polar view; B, equatorial view. Scale
bar 5 6 mm.

Faculty of Science, Khon Kaen University). Examination of microscopic characters involved use of Hoyer’s Solution
(Anderson 1954).
Results
Achene, pappus, involucre, and pollen
characters of Camchaya and Iodocephalus
were investigated. All Camchaya species
examined (C. kampotensis Gagnep., C.
loloana Kerr, C. pentagona H. Koyama,
C. spinulifera H. Koyama and C. tenuiflora Kerr) have obovate achenes with 5–
10 strong ribs, and narrowly lanceolate,
aristate involucral bracts. A needle-like
apical spine was present on bracts in all
specimens examined. In contrast, the
involucre of Iodocephalus, represented by
I. eberhardtii Gagnep. and I. gracilis
Gagnep., never bears an apical spine
and the involucral bracts are broadly
ovate and acute to slightly acuminate at
the apex. Although not mentioned in the
original descriptions, the pollen of all
Camchaya species and I. gracilis has a
unique six-porate echinolophate form
(Fig. 1A, B). Iodocephalus eberhardtii
has a tricolporate echinolophate form
(Fig. 2A) (Bunwong & Chantaranothai
2008).

Pollen characters and achene morphology indicate that the two species originally placed in Iodocephalus are not closely
related, and I. gracilis is clearly congeneric with Camchaya. Retaining I. eberhardtii
(Gagnep.) Kitam. as a lectotype of
Iodocephalus is prevented by the declaration of I. gracilis as the type (properly
lectotype) of Iodocephalus by Swart in
Index Nominum Genericorum (Plantarum) (Farr et al. 1979). This may have
been based on the transfer of I. eberhardtii to Camchaya and retention of single
species I. gracilis in the genus by Kitamura (1968). Thus, it is necessary to
transfer I. gracilis to Camchaya gracilis
and place the generic name Iodocephalus
in synonymy under Camchaya, contrary
to the treatment by Kitamura (1968).
Systematic Account
Camchaya gracilis (Gagnep.) S. Bunwong
& H. Rob., comb. nov.
Figs. 1A, B, 3A
Iodocephalus gracilis Thorel ex Gagnep.,
Not. Syst. 4:17. 1920; Gagnep. in Fl.
Gén. I.-C. 3(4–6):458. 1924. Type:
Laos, Bassac, Thorel 2396 (holotype
P!) (Figs. 1A, B, 3A).
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Fig. 2. Iodocephalopsis eberhardti, tricolporate echinolophate pollen with short oblong colpi. A, polar
view; B, equatorial view. Scale bar 5 6 mm.

Annual, erect herb to 1 m; stem appressed-pubescent with T-shaped hairs,
glandular, erect, simple or scarcely
branched. Leaves alternate, lanceolateoblong, 3–6 by 0.3–1 cm, apex acute to
acuminate, base attenuate, margin sparsely serrate or entire, lamina coriaceous,

Fig. 3.

pubescent with dense glands especially on
the lower surface, secondary veins in 8–9
pairs; petiole 1–3 mm long. Capitula
terminal, solitary or 2–3, campanulate,
with 50–70 florets. Receptacle flattened,
2–3 mm in diameter, glabrous. Involucre
campanulate, arachnoid pubescent with

Inflorescences. A, Camchaya gracilis; B, Iodocephalopsis eberhardtii.
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glands, 7–8 by 6–8 mm, 4–5-seriate; 1st–
3rd series of phyllaries ovate or elliptic, 2–
5 by 0.5–2 mm, apex acute; fourth to fifth
series of phyllaries lanceolate or lanceolate-oblong, 4–7 by 1–2 mm, margins
pale, apex acute. Corolla purplish, puberulous with glands; corolla tube 3–5 mm
long; corolla lobes 5, 2–3 mm long.
Stamens 5; anther thecae yellowish, 1.5–
2.0 mm long; bases spurred, appearing
sagittate, spurs 0.3–0.5 mm long; apical
appendage acute, filament 1–1.5 mm
long. Style base without enlarged node.
Stigma purplish, 2-branched; style 5–
7 mm long; branches 1.5–2 mm long,
inner surface covered with stigmatic
papillae, outer surface with slender hairs.
Achene obovate-oblong or turbinate, narrowed distally to insertion of corolla,
nearly terete, 1.8–2 mm long, 4–5-ribbed,
pilose with twin hairs more numerous
near base and apex, tips of cells of twin
hairs sharply divergent; walls of achenes
with glands, without idioblasts, with
mostly thin-walled cells, subepidermal
cells with large isodiametric raphids
forming pavement in younger achenes;
base of achene without carpopodium.
Pappus absent. Pollen grains ca. 35 mm
in diameter by SEM, with conspicuous
pairs of germinal pores in side-by-side
lacunae, muri with minute sharp spinules
along crests, without perforated tectum,
with series of columellae firmly attached
to footlayer.
Thailand.—Eastern:
Ubon
Ratchathani; route 2222, 10 km from Phibun
Mangsahan to Khong Chiam district, 21
Oct 2002, S. Bunwong 33, (KKU), 346
(KKU, US); Pha Tam National Park,
Khong Chiam district, 6 Nov 2002, S.
Bunwong 45 (KKU).
Distribution.—Laos, Thailand.
Ecology.—In open deciduous dipterocarp forest. Flowering October to December.
Notes.—Camchaya gracilis has distinctive narrowly lanceolate-oblong leaves,
achenes with (4–)5 ribs, and outer invo-

lucral bracts that are ovate to elliptic. The
involucral bracts are similar in shape to
those of Iodocephalus eberhardtii, but
differ in the paler differentiated margins.
The pollen (Fig. 1A, B) is six-porate, as in
all other Camchaya seen (Bunwong &
Chantaranothai 2008) but is unlike the
pollen of I. eberhardtii. The achene wall
also resembles that of other Camchaya in
lacking a well-developed sclerified layer
and presence of numerous subquadrate
raphids. The supposed difference in number of costae on the achenes in Iodocephalus versus Camchaya is negated by the
description of C. pentagona H. Koyama
with a 5-costate achene.
The species represents a new record for
Thailand, being reported previously only
from Laos.
Iodocephalopsis S. Bunwong & H. Rob.,
gen. nov.
A Camchaya similis sed habitu perenniali et in bracteis involucri non marginaliter scariosis, acheniis multo idioblastiferis non raphidiferis et granis pollinis
non 6-porata differt.
Erect perennial herbs; stems with Tshaped hairs. Leaves alternate, blades
ovate; petiole 5–10 mm long. Inflorescence laxly cymose with capitula solitary
or 2–3 in a group. Involucral bracts 3–4seriate, hairy, without pale margins.
Capitulum with 15–25 florets. Style without enlarged basal node. Achenes 7–10ribbed, bearing glands between ribs, with
vermicular series of idioblasts on the
surface, achene walls with distinct fibrous
layer inside, without raphids; base without carpopodium. Pollen grains ca. 35 mm
in diameter by SEM [type Y2 of Kingham
(1976)], tricolporate echinolophate, pores
in short colpus formed from two partially
fused lacunae, with pore positioned in
break of partially interrupted murus
between lacunae, muri broad with large
spinules, with well-developed perforated
tectum, and series of exposed columellae
firmly attached to footlayer.
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The type and single species is Iodocephalus eberhardtii Gagnep.
Because of the lectotypification of Iodocephalus by Swart in Index Nominum
Genericorum (Plantarum) (Farr et al.
1979), it is necessary to provide a new
genus for I. eberhardtii as the genus
Iodocephalus itself is reduced to synonymy
under Camchaya. We choose a name for
the new genus that reflects the history of
the type species I. eberhardtii.
The short tips of the involucral bracts
and the absence of a distinct carpopodium and pappus are characters shared
by Iodocephalopsis and the species Camchaya gracilis. Differences include the
perennial habit, the fewer rows of involucral bracts that lack differentiated
margins, the achenes with rows of idioblasts, presence of a fibrous inner layer,
and the lack of evident raphids in
Iodocephalopsis. The pollen is particularly
distinct, lacking the 6-porate condition of
Camchaya, possessing a short colpus
composed of two partially fused lacunae
with a pore interrupting the cross-wall,
broader muri with larger spinules and a
well-developed perforated tectum. The
pollen, while less spectacular than that
of Camchaya, is equally distinctive in
the Vernonieae, having been observed
previously by Kingham (1976) as his
type Y2.
Iodocephalopsis eberhardtii (Gagnep.)
S. Bunwong & H. Rob., comb. nov.
Figs. 2A, B, 3B
Iodocephalus eberhardtii Gagnep., Not.
Syst. 4:18. 1920 & Fl. Gén I.-C. 3:459.
1924.
Camchaya eberhardtii (Gagnep.) Kitam.,
Acta Phytotax. Geobot. 23:72. 1968; H.
Koyama, Acta Phytotax. Geobot.
25(1–3):51. 1984. Type: Vietnam, Lang
Bian, Eberhardt 1771 (syntype P!).
Iodocephalus glandulosus Kerr, Bull.
Misc. Inform., Kew. 1935:326. 1935.
& Fl. Siam. Enum. 2(3):235–310. Type:

361

Thailand, Chiang Mai, Doi Sutep, Kerr
789 (holotype BM!) (Figs. 2A, B, 3B).
Perennial, erect herb to 1 m; stem
appressed-pubescent with T-shaped hairs,
glandular, erect, simple or with few
branches. Leaves alternate, obovate-lanceolate to elliptic, 4–10 by 1–4 cm, apex
acute, base attenuate, margin serrate,
lamina coriaceous, sparsely pubescent
with glands and hairs, secondary veins
in 5–10 pairs; petiole 5–10 mm long.
Capitula terminal, 1–3, campanulate, 8–
10 mm high, 6–7 mm in diameter, with
15–25 florets. Receptacle curved, 2.5–
4 mm in diameter, glabrous. Involucre
campanulate, sparsely pubescent with
glands, 6–7 mm high, 3–4 seriate; outermost involucral bracts lanceolate, 1.5–3
by 0.8–1 mm, apex acute; second to third
series ovate-lanceolate, 2.5–6 by 1–2 mm,
apex acute to acuminate; fourth series
oblanceolate, 5–7 by 1–1.7 mm, apex
acuminate. Corolla purplish, puberulous
with glands and simple hairs; corolla tube
2.5–4 mm long; corolla lobes 5, 2–2.5 mm
long. Stamens 5; anther yellowish, 1.5–
2 mm long, basal auricle obtuse, 0.3–
0.5 mm long; apical appendage acute;
filament 1.5–2 mm long. Stigma purplish,
2-branched; style 3–5 mm long; branches
1–2 mm long, inner surface covered with
stigmatic papillae, outer surface with
slender hairs. Achene turbinate, 3–5 mm
long, 7–10-ribbed, with glands, base
without carpopodium. Pappus absent.
Thailand.—Northern: Chiang Mai [Doi
Angkhang, 17 Oct 1973, Boonkird 24
(BK); Doi Sutep, 13 Nov 2002, Bunwong
12 (KKU); Doi Sutep, 5 Oct 2007,
Bunwong 335 (KKU, US); Doi Sutep, 5
Oct 1982, Konta et al.T-29729 (BKF); Doi
Sutep, Murata, Iwatsuki, Phengklai &
Charoenphol 15328 (K); Doi Sutep, 14
Oct 1979, Shimizu T-18672 (BKF)];
Chiang Rai [Khun Jae National Park,
Wiang Bah Bao District, 20 Nov 1997,
Maxwell 97-1383 (Biology Herb., Chiang
Mai University); Wiang Bah Bao, 29 Sep
1993, Rial-Debas s.n., (Biology Herb.
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Chiang Mai University)]; Northeastern:
Loei [Phu Kra Dung National Park, 18
Jan1991, Din 6 (BKF); Phu Kra Dung, 31
Oct 1984, Mitsuta et al. 42260 (BKF);
Phu Kra Dung, 18 Oct 1973, Santisuk 526
(BKF); Phu Kra Dung, 16 Nov 1979,
Shimizu T-23035 (BKF); Phu Luang
Wildlife Sanctuary, 24 Dec 1982, Koyama
et al. T-30837 (BKF); Phu Rua National
Park, 23 Dec 1982, Koyama, Terao &
Wongprasert T-31570 (BKF); Phu Rua
National Park, 19 Feb 1983, Koyama,
Terao & Wongprasert T-33698 (BKF)];
EASTERN: Chaiyaphum [Thung Kamang, Larsen et al. 31588 (AAU)];
CENTRAL: Nakhon Nayok [Khao Yai
National Park, Maxwell 74-808 (AAU)].
Distribution.—Laos, Thailand, and
Vietnam.
Ecology.—In open areas of hilly evergreen forest. Flowering September to
February.
Note.—Iodocephalopsis eberhardtii is
distinguished from Camchaya by its
perennial habit, 3–4 series of hairy
involucral bracts without differentiated
margins, 7–10 ribs and vermicular series
of idioblasts on the achene surface, and 2lacunar colpi on the tricolporate pollen.
Kitamura (1968) made a new combination (Camchaya eberhardtii) based on
Iodocephalus eberhardtii from Indo-China
and included I. glandulosus Kerr from
Thailand in synonymy. On the basis of
the differences enumerated above, we
consider Iodocephalus eberhardtii to belong to a separate genus, Iodocephalopsis,
which does not seem closely related to
Camchaya.
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