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We present a reassessment of the genus Barclaya. This includes description, typification 
and distribution in tropical SE Asia of the eight species recognized. The two long time 
known and accepted species, B. longifolia and B. motleyi. The identity of B. rotundi-
folia has been clarified. Two species, B. hirta and B. kunstleri have been resurrected. 
Additionally, three new species, B. panchorensis, B. rugosa and B. wellyi are described. 
A chromosome number of 2n = 36 has been ascertained for all studied Barclaya spe-
cies. The habitats are described, and their conservation status given. For each species, 
its habitat is described, and its conservation status given. Finally, six of the species have 
been found to be night-blooming.

Keywords: Barclaya, chromosome number, ecology, identification key, new species, 
Nymphaeaceae, taxonomy

Introduction

The circumscription of the genus Barclaya (nom. cons., Crusio and Bogner 1984, 
Brummitt 1987) in Nymphaeaceae, has long been considered straightforward. Barclaya 
species are easily recognized by their aquatic habit and round or lanceolate, trichome-cov-
ered rosette leaves emerging from a trichome-covered rhizome. Flowers are born solitary 
on long pedicels and, depending on species, pedicels and petioles have different combina-
tions of trichome types. The flowers have five (sometimes four), horizontally spreading 
outer hypogynous tepals, while the inner tepals are epigynous and fused basally, forming 
an upright tube (the term tepals is here used according to Warner et al. 2008). The inner 
tepals form two whorls: an outer whorl with the tepal lobes spreading up-outward and an 
inner, cucullate whorl covering the opening into the tepal tube. The innermost, cucullate 
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tepals gradually transition into reflexed staminodes inserted in 
the distal part of the tepal tube. Descending into the tube, the 
staminodes gradually shifts to stamens with pendulous anthers. 
The persistent outer tepals, and frequently parts of the inner 
tepal tube, adhere to the mature fruit. The ovary is more or less 
covered with short, glandular trichomes, complemented with 
intermittent short uniseriate trichomes. The ovary is crowned by 
a stigmatic cup rimmed by carpellary appendages or pseudostig-
mas (Tamura 1982). The fruit is ovoid-globular, with persisting 
outer tepals and parts of the inner tepal tube often persist on 
top of the mature fruit. The fruit is a fleshy capsular berry that 
opens irregularly, splitting basally exposing the white buoyant 
tissue surrounding the echinate seeds. Once released the seeds 
float with the buoyant tissue until it is dissolved (Fig. 1).

Barclaya has traditionally been referred to the family 
Nymphaeaceae (Wallich 1827, Ridley 1922). However, Li 

(1955) transferred the genus to its own family Barclayaceae, 
a segregation that has been debated over the years. 
Schneider and Williamson (1993) provided an overview of 
Nymphaeaceae including Barclaya, and a taxonomic history 
of Barclaya. Williamson and Schneider (1994) provided an 
overview of floral aspects of Barclaya pollination, ontogeny 
and structure. Taylor et al. (2015) studied pollen morphol-
ogy of Nymphaeales revealing new structural data on the 
pollination biology and phylogeny of Barclaya. Zini et al. 
(2019) examined the carpellary appendages common in 
flowers of Nymphaea and Victoria and found that they often 
provided visual and/or olfactory cues for pollinators of night 
blooming species and suggested that the Barclaya carpel-
lary appendages may similarly emit scent. Williamson and 
Schneider (1994) reported submerged cleistogamous flowers 
in B. longifolia Wall. and suggested a similar mechanism for 

Figure 1. Barclaya motleyi, cultivated. (a) Mature fruit with remains of tepal tube, and reflexed outer tepals, (b) mature fruit broken off and 
fruit wall coiled backwards exposing the white buoyant tissue surrounding the seeds, (c) buoyant tissue squashed to show the hidden seeds, 
(d) fruit just ‘exploded’ dispersing the buoyant tissue, and seeds on the water surface. Photos by N. Jacobsen; based on IBI 06–3B.
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Table 1. Live samples of Barclaya species studied for this investigation.

Barclaya hirta (Kurz ex Teijsm. & Binn.) Miq.
Indonesia, Sumatera, W Sumatera Prov., Bungo Regency, NE of Muara Kuamang, between Muaro Bungo and Jambi. 12 Jul 2016. SW1609B.
Barclaya kunstleri (King) Ridl.
W Malaysia, Johor, Sungai Sri Lukut, stream besides Dilarang Memburu Didalam Hutan Simpanan Kekal. 15 Aug 2014. KT(J)14–002, 

NJM 14–06; 16 Feb 2020. Siow & Bernard s.n.
W Malaysia, Johor, Road to Felda Nitar and Mersing (from Kahang). 15 Aug 2014. KT(J)14–021, NJM 14–19.
W Malaysia, Perak, NE of Tapah, road to Lata Iskandar Waterfall. 13 Aug 2017. NJM 17–01.
Barclaya longifolia Wall.
Cambodja, Central Plains, Preah Vihear. 2017. I. Theilade s.n., NJ 3509.
Thailand, Phangnga Prov., Road 4 at turnoff to Soi Rung Waterfall, S of Takua Pa. 11 Dec 2002. NJT 02–62B.
Thailand, Phangnga Prov., Road 4, N of Takua Pa (between km stone 750 and 746). 11 Dec 2002. NJT 02–65B.
Thailand, PhangngaProv., north of Thai Muang. On the road to Ton Prai Waterfall. 12 Dec 2003. NJT 03–4B.
Thailand, Surat Thani Prov., E of Surat Thani, stream just before Khao Nan Waterfall. 19 Dec 2003. NJT 03–14B.
Thailand, Phangnga Prov., SE of Ban Lam Ru. 11 Dec 2004. NJT 04–32B.
Thailand, Phangnga Prov., SE of Ban Lam Ru. 11 Dec 2004. NJT 04–33B.
Thailand, commercial stock from ‘Tropica’. 2 Dec 2021, NJ 3555.
Vietnam, ca 5 km NE of Long Thàn (E of Ho Chi Minh City). 25 Apr 2015. SW1519B.
Vietnam, in the park of Dai Tong Lam Pagoda (N of Long Thàn). 25 Apr 2015. SW1519C.
W Malaysia, Kedah, Sik Daehra, 1 km S of Sungai Kampung Kura, NNE of Kampung Gajah Puteh. 22 Mar 2011. NJM 11–54; 6 Jun 2014. 

KT(K)14–001.
W Malaysia, Kedah, Bukit Wang Recreational Park. 8 Jul 2014. KT(K)14–003, NJM 14–01.
Barclaya motleyi Hook.f.
Indonesia, West Papua, Teluk Bintuni Regency, Kali Dagu tributary. 11 Aug 2017. J. Graf 1.
Indonesia, E Kalimantan, Kutai Kartanegara Regency, W of Longbleh, upper Sentakan River. 7 Aug 2014. T. Idei SS–05B, NJ 3510.
Indonesia, C Kalimantan, E of Asam Baru. 27 Jul 2015. SW1533B (GPS 480).
Indonesia, Sumatera, Riau Prov., Indragiri Hulu Regency, SW of Rengat. 14 Jul 2016. SW1617B.
Indonesia, Papua, Mimika Regency, Timika. 15 Oct 2020. SW2019.
Malaysia, Sarawak, Sri Aman Div., SW of Pantu. Sungai Mansau. 2005. IBI 05–5.
Malaysia, Sarawak, Bintulu Div., just SW Bintulu Airport, Sungai Mas. 2006. IBI 06–3B.
Malaysia, Sarawak, Sarikei Div., E of Selalang, Sungai Selalang. 4 Sep 1978. NJ 78–10.
Malaysia, Sarawak, Samarahan Div., 70 miles from Kuching towards Simmanggang, Sungai Kura. 8 Sep 1978. NJ 78–16.
Malaysia, Sarawak, Sri Aman Div., Batu Besai, near Mulugo. 9 Sep 1978. NJ 78–19.
Malaysia, Sarawak, Sri Aman Div., Kampung Bulo Lubok Antu. 2 Dec 2004. NJS 04–16B; 2005. IBI 05–14.
Malaysia, Sarawak, Sarikei Div., SE Bintaggor, Sungai Mador Meliyu. 17 Oct 2017. C. Kasselmann – B07 (NJ 3540).
Malaysia, Sarawak, Kuching Div., Kampung. Keranji. 20 Aug 2014. KT(S)14–012, NJS 14–35 B.
Malaysia, Sarawak, Samarahan Div., Kampung Telagus. 21 Aug 2014. KT(S)14–015, NJS 14–38.
Malaysia, Sarawak, Samarahan Div., Kampung Sabal Tapang. 21 Aug 2014. KT(S)14–017, NJS 14–40.
Malaysia, Sarawak, Samarahan Div., Sungai Sabal Kruin. 4 different sizes of leaves. 21 Aug 2014. KT(S)14–018.
Malaysia, Sarawak, Samarahan Div., Sungai Sabal Kruin, round leaves. 21 Aug 2014. KT(S)14–018(A), NJS 14–42.
Malaysia Sarawak, Samarahan Div., Sungai Sabal Kruin, long leaves. 21 Aug 2014. KT(S)14–018(B), NJS 14–43.
Malaysia, Sarawak, Samarahan Div., Sungai Sabal Kruin. 21 Aug 2014. KT(S)14–018(C).
Malaysia, Sarawak, Sri Aman Div., Pekan Pantu. 21 Aug 2014. KT(S)14–022, NJS 14–46.
Malaysia, Sarawak, Sri Aman Div., 2 km S of Lachau. 21 Aug 2014. KT(S)14–024, NJS 14–48.
Malaysia, Sarawak, Sri Aman Div., Gramusan. 21 Aug 2014. KT(S)14–026, NJS 14–48C.
Malaysia, Sarawak, Sri Aman. Div., Pentik, Skrang, Tebarong. 21 Aug 2014. KT(S)14–029, NJS 14–49B.
Malaysia, Sarawak, Bintulu Div., SE Bintulu Airport. 23 Aug 2014. KT(S)14–038.
W Malaysia, Pahang, Tasik Bera near Pos Iskandar. 10 Aug 1985. NJ 85–21B.
W Malaysia, Johore, 7.7 km on Jalan Sawah, N of Pekan Nanas. 23 Aug 1985. NJ 85–31B.
W Malaysia, Melaka, Kampung Baru Bukit Sedanan, Tandop. 1 Mar 2011. NJM 11–12.
W Malaysia, Johor, Panti Bird Sanctuary. 3 Mar 2011. NJM 11–19.
W Malaysia, Johor, Hutan Lipur Panti. 4 Mar 2011. NJM 11–30B.
W Malaysia, Johor, Panti Bird Sanctuary.5 Mar 2011. NJM 11–36.
W Malaysia, Pahang, road leading to Taman Negara Endau Rompin. 6 Mar 2011. NJM 11–42.
W Malaysia, Selangor, W of Rawang, N of Batu Rang. 25 Mar 2011. NJM 11–58.
W Malaysia, Selangor, Hutan Simpan Kota Damansara. 25 Mar 2011. NJM 11–60.
W Malaysia, Johor, Panti Bird Sanctuary. 13 Aug 2014. KT(J)14–011, NJM 14–13.
W Malaysia, Johor, Hutan Lipur Panti. 14 Aug 2014. KT(J)14–014, NJM 14–15.
W Malaysia, Johor, Kampung Pancha Jaya, NW of Bekok. 2 March 2011. NJM 11–17; 16 Aug 2014. KT(J)14–024, NJM 14–22.
W Malaysia, Johor, Bekok to Labis. Waterfall 2 km east after crossing railroad. 16 Aug 2014. KT(J)14–026, NJM 14–23.
W Malaysia, Penang, Penang Hill, Government Hill, towards Tiger Hill. 18 Aug 2017. M. S. Harun & R. Zakaria 17–04.
Barclaya panchorensis Komala

(Continued)
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B. kunstleri (King) Ridl.,), but found B. motleyi Hook.f. to 
be chasmogamous and able to self-pollinate, and B. rugosa 
Sofiman Othman & N.Jacobsen (as B. rotundifolia auct. non 
M.Hotta) also being chasmogamous.

The two cotyledons of Barclaya remain inside the seed 
testa and the first emerging leaf is needle-like (Tillich 1990). 
The second leaf has an oblong to ovate leaf blade, and the fol-
lowing ones retain that shape but with a cordate base, until 
the mature leaf blade type develops, e.g. round in case of 
the round-leaved species. Seedlings may stay submerged for 
many years.

Recent studies based on molecular markers show that 
Barclaya (longifolia) is best kept in Nymphaeaceae (Les et al. 
1999, Borsch et al. 2008). In the study by Biswal et al. 
(2012), Barclaya (longifolia) comes out basally within the 
traditional Nymphaeales or in other basal positions depend-
ing on the method of approach. Löhne et al. (2008) discuss 
the historical biogeography of Nymphaeales and put forward 
that Barclaya separated in Late Eocene (38.3 ± 16.6 Ma) and 
expanded to SE Asia during Miocene.

In the molecular investigation of Barclaya by Komala 
(2019), B. longifolia always came out at a basal position. 
The samples labelled B. motleyi grouped together, while 
each of the samples of B. rotundifolia M.Hotta and the 
two new species B. panchorensis and B. rugosa came out 
separately. A sample provisionally assumed to be B. ‘mot-
leyi’ (KT(J)14–21) always grouped with a B. rotundifolia 
sample from Kalimantan. When this accession flowered 
in cultivation it proved to deviate from other investi-
gated round-leaved species by having ovate leaves with 
reddish veins, a small flower with almost glabrous outer 
tepals, three short inner tepals and innermost cucullate 
tepals a dark purple colour: it is here referred to B. kun-
stleri. Barclaya hirta (Teijsm. & Binn.) Miq. and B. wellyi 
Wongso, Ipor & N.Jacobsen were not included in this 
molecular investigation.

Material and methods

Living material was collected and studied, and samples are 
maintained in the herbaria at BO, C and USMP. Photographic 
records from the websites of the herbaria at BM, E, K, L, 
NY, P and US have been consulted and a specimen loan has 
kindly been provided from L. A list of samples studied in the 
field and in cultivation is provided in Table 1.

W Malaysia, Kedah, northern Gunong Bongsu area, Pusat Percubaan Tumbohan Hutan, Selatan Kedah, Kampung Pegawai, Pahau. 8 Dec 
2004. NJM 04–24B; 8 Aug 2014. KT(K)14–005.

W Malaysia, SE Pulau Penang, Taman Negeri Bukit Panchor, E of Nibung Tebal. 17 Mar 2011. NJM 11–53B; 3 Sep 2014. KT(P)14–002; 
25 May 2015. KT(P)15–16.

Barclaya rotundifolia M.Hotta
Indonesia, C Kalimantan, Gunung MAS Regency, NW Kuala Kurun. 4 Mar 2015. SW1509B.
Indonesia, S Kalimantan, Malawi Regency, Nanga Bulik toward Nanga Tayap. 29 Jul 2015. SW1546B.
Barclaya rugosa Sofiman Othman & N.Jacobsen
W Malaysia, Johore, Hutan Lipur Panti. 4 Dec 2004. NJM 04–23; 4 Mar 2011. NJM 11–30C; 14 Aug 2014. KT(J)14–015.
W Malaysia, Johor, Hutan Simpan Kekal Sungai Bantang. 2 Mar 2011. NJM 11–18; 16 Aug 2014. KT(J)14–022, NJM 14–20.
Barclaya wellyi Wongso, Ipor & N.Jacobsen
Indonesia, Sumatera, Riau Prov., Indragiri Hulu Regency, near Rengat. 27 May 2021. W. Yansen s.n., SW2103.

Table 2. Chromosome numbers observed in species of Barclaya. All 
investigated accessions had a chromosome number of 2n = 36. 
Vouchers at C.

Barclaya hirta (Teijsm. & Binn.) Miq.
Indonesia, Sumatera, NE of Muarakuamang, between Muaro 

Bungo and Jambi. SW1609B. 12 Jul 2016.
Barclaya kunstleri (King) Ridl.
W Malaysia, Johor, Jalan Felda Nitar towards Mersing. NJM 

14–19. 15 Aug 2014.
W Malaysia, Perak, NE of Tapah, road to Lata Iskandar Waterfall. 

13 Aug 2017. NJM 17–01.
Barclaya longifolia Wall.
W Malaysia, Kedah, Bukit Wang Recreational Park. NJM 14–01.  

7 Aug 2014.
Barclaya motleyi Hook.f.
Indonesia, E Kalimantan, W of Longbleh. T. Idei SS–05B (NJ 3510).  

7 Aug 2014.
Indonesia, Sumatera, Riau Prov., SW of Rengat. SW1617B.  

14 Jul 2016.
Malaysia, Sarawak, Kampung Bulo Lubok Antu. IBI 05–14. 2005.
Malaysia, Sarawak, Kampung Keranji. NJS 14–35 B. 20 Aug 2014.
Malaysia, Sarawak, Kampung Telagus. NJS 14–38. 21 Aug 2014.
Malaysia, Sarawak, Gramusan. NJS 14–48C. 12 Aug 2014.
Malaysia, Sarawak, Pentik, Skrang. NJS 14–49B. 21 Aug 2014.
W Malaysia, Melaka, Kampung Baru Bukit Sedanan. NJM 11–12. 

1 Mar 2011.
W Malaysia, Selangor, Hutan Simpan Kota Damansara. NJM 

11–60. 25 Mar 2011.
W Malaysia, Johor, Hutan Lipur Panti. NJM 14–15. 14 Aug 2014.
W Malaysia, Johor, Bekok to Labis. NJM 14–23. 16 Aug 2014.
Barclaya panchorensis Komala
W Malaysia, SE Pulau Pinang, Taman Negeri Bukit Panchor. NJM 

11–53B. 17 Mar 2011.
Barclaya rotundifolia M. Hotta
Indonesia, C Kalimantan, NW Kuala Kurun. SW1509B. 4 Apr 2015.
Barclaya rugosa Othman & N. Jacobsen
W Malaysia, Johore. Hutan Lipur Panti. NJM 04–23. 4 Dec 2004.
W Malaysia, Johor, Hutan Lipur Sungai Bantang Bekok. NJM 

14–20. 16 Aug 2014.
Barclaya wellyi Wongso, Ipor & N. Jacobsen
Indonesia, Sumatera, Riau Prov., near Rengat. SW2103.  

27 May 2021.

Table 1. Continued.
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Results

Chromosome numbers

A chromosome number of 2n = 36 has been reported for B. 
longifolia by Sokolowska and Melikyan (1964). Okada and 
Tamura (1981) reported 2n = 36 in B. motleyi from Telupid, 
Sabah, Malaysia (we refer plants collected at Telupid by W. 
Meijer and labelled B. motleyi to B. rugosa). Like Okada and 
Tamura (1981), we observed the chromatin to be fibrous and 
distributed unevenly in interphase nuclei. Langlet (1936) 
found 2n = 34 in an undescribed Barclaya sp., originating 
from Borneo and cultivated in Buitenzorg (Bogor); it may 
have been B. motleyi, and the number may be an error. All 
Barclaya species investigated here have 2n = 36. Chromosome 
numbers of Barclaya species studied in this paper (Table 2) 
were determined at somatic metaphase from root-tip cells, 
and preparations were DAPI stained according to the proto-
col used by Wongso et al. (2017).

Field studies

We have studied Barclaya in Thailand, Malaysia, Vietnam 
and Indonesia for many years (Table 1). In many locations, 

Barclaya inhabit the same habitats as Cryptocoryne (Araceae), 
i.e. smaller, or larger streams, on sloping ground with water 
slowly trickling through the vegetation, or swamp forests 
with only seasonally slow-running acidic water, influenced 
by leaf-litter peat. With present-day clearing of natural forest 
for rubber tree or oil palm plantations, B. motleyi has been 
able to colonize drainage ditches, when there is not too much 
disturbance. Some mud reshuffling activity, e.g. by wild boar 
may be beneficial for seedling establishment of Barclaya, e.g. 
in B. longifolia at Bukit Wang, Kedah, and in B. panchoren-
sis at Bukit Panchor R. F., Pulau Pinang. Over the years, we 
have sampled Barclaya from more than 50 sites, most with 
B. motleyi populations in Peninsular Malaysia and Sarawak, 
but we have also studied samples from Thailand, Cambodia, 
Vietnam, Indonesia (Sumatera, Kalimantan and Papua) and 
Papua New Guinea (Table 1).

We have long been aware of Barclaya populations in Johor, 
which have emergent, green, rugose, cordate, leaf blades and 
petioles and pedicels with trichomes completely covering the 
surface giving them a densely lanate appearance and with acti-
nomorphic flowers of a gaudy reddish-purple colour. These 
populations have previously been referred to B. rotundifolia 
auct. non M.Hotta (Schneider and Williamson 1993, 1996, 

Figure 2. (A) Barclaya motleyi, cultivated. Stages in flower opening and closing of night blooming over a period of seven days: 19/2: bud; 
20/2: first evening of opening; 21/2: second day-evening of opening; 22/2: third day-evening of opening. Photos by N. Jacobsen; based on 
NJM 11–60. (B) Barclaya motleyi, cultivated. Stages in flower opening: 23/2: fourth day-evening of opening; 24/2: fifth day-evening of 
opening; 25/2: sixth day of opening. Photos by N. Jacobsen; based on NJM 11–60.
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Williamson and Schneider 1994, Schneider and Carlquist 
1995, Jacobsen and Ipor 2007, Lok et al. 2009, Kiew 2015), 
but here we describe these plants as belonging to a new spe-
cies, i.e. B. rugosa Sofiman Othman & N.Jacobsen, different 
from B. rotundifolia M.Hotta.

In NW Peninsular Malaysia, we have also been aware 
of a population with green, round, smooth and glabrous 
leaf blades and a claret coloured flower with 6–8, ca 2 cm 
long, inner tepals, at Bukit Panchor R.F. in SE Pulau Pinang 
(NJM 11–53B; KT(P)14–002; KT(P)15–16). Furthermore, 
in 2016 we received information of a Barclaya with green, 
round leaves from W Peninsular Malaysia, Perak, NE of 
Tapah (Kühne 2016), somewhat like the one from Bukit 
Panchor, which had 3(–4), ca 1 cm long, rather broad, inner 
tepals (greenish on the abaxial side, claret on the adaxial side) 
and clearly different from the Barclaya from Bukit Panchor. A 
further inspection of the type specimens of Barclaya revealed 
that the Tapah plants (NJM 17–01) morphologically match 
the type specimen of B. motleyi Hook. f. var. kunstleri King, 
later B. kunstleri (King) Ridl., and we consider the Bukit 
Panchor Barclaya to be a new species, B. panchorensis Komala.

In April 2015, S. Wongso and I. Ipor found a population 
of green-leaved Barclaya with round leaf blades northwest 
of Kuala Kurun, N of Palangka Raya, Central Kalimantan. 
They differ from the above-mentioned plants found in 
Johor by having round, not acuminate leaf blades, and by 
the upper surface of the leaves being smooth to somewhat 

uneven with sunken veins forming a reticulate pattern, 
but less rugose than the leaves of the Johor plants. The leaf 
margin has many, very prominently protruding trichomes 
and the trichomes on petioles and pedicels are brown and 
erect, with sufficient space between them to allow viewing 
of the underlying surface of the cuticle cells with numer-
ous, brown, glandular trichomes. The combination of erect 
and glandular trichomes has not been found in plants from 
Johor. We refer the Kuala Kurun plants to B. rotundifolia 
M.Hotta, while the Johor and Peninsular Malaysian rugose-
leaved plants represent a new species, B. rugosa Sofiman 
Othman & N.Jacobsen.

An accession of a green to brownish leaved Barclaya from 
Sumatera was collected by S. Wongso in 2016, NE of Muara 
Kuamang (SW1609B). Its ovate leaves had a smooth upper 
surface, and a light brownish colour where exposed to the 
sun, but green when shaded. The flowers were yellow. Barclaya 
hirta (Teijsm. & Binn.) Miq. described from Sumatera, has 
previously been included in B. motleyi, although with some 
uncertainty (Kiew 2015). Although the description is not 
that informative, it does, together with the lectotype in L 
(U1446963), match our collection SW1609B. We therefor 
suggest that Barclaya hirta (Teijsm. & Binn.) Miq. should 
be maintained as a green (to brownish) leaved species from 
Sumatera.

Another cordate, brown-leaved accession from Sumatera 
was found by Mr. Welly Yansen near Rengat, Indragiri Hulu 

Figure 3. Barclaya kunstleri, cultivated. Stages in flower opening on the first evening. Photos by N. Jacobsen; based on NJM 14–19.
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Regency, Riau Prov., SW1523B, 22 May 2015. It has only 
recently come into cultivation, SW2103, and it was realized 
that it was different from our interpretation of B. hirta, and 
it is here described as a new species, Barclaya wellyi Wongso, 
Ipor & N.Jacobsen.

Flowering

Most of our observations of Barclaya in natural habitats have 
been made during the dry seasons, often providing flowering 
and fruiting specimens. We have observed fully open flowers 
in B. longifolia, B. panchorensis, B. rugosa and B. rotundifo-
lia. In B. motleyi and B. hirta we have only observed partly 
opened flowers. In slow-flowing streams, we have observed 
emergent, open flowers of B. longifolia. In fast flowing small 
rivers in Vietnam N of Long Thành (E of Ho Chi Minh 
City), we have observed proliferous fruiting, despite the 
strong currents.

We regard the flowers of B. longifolia and B. rugosa as day-
blooming, which is supported by Williamson and Schneider 
(1994) who reported B. rugosa (as B. rotundifolia auct. non 

M.Hotta) to be day-blooming, opening during daytime and 
closing each evening for three consecutive days. In our green-
house experiments the flower was not open very much on the 
third day.

Williamson and Schneider (1994) report the smell of B. 
rugosa as a pungent, fermenting odour, and Kiew (2015) 
reports it as smelling of rotten meat. Barclaya motleyi has 
been reported to have a strong stink at night (Kiew 2015). 
An annotation on a herbarium specimen of B. motleyi in 
L (4164407), Schmutz 7281, 18-5-1989, W Kalimantan, 
Upper Ketungau, Nanga Bayan says ‘Fl. opening at sunset: 
dirty smell’. The label of a herbarium specimen of B. rotundi-
folia from Brunei (Boyce 405, L, SING) noted a slight smell 
of dung. And yet on another herbarium specimen of B. lon-
gifolia, Boyce 903 (Kiew 2015), reports that flowers smelled 
like decomposed prawns. These reports indicate that they 
may be pollinated by small Diptera, perhaps similar to those 
pollinating Cryptocoryne (Jacobsen and Ørgaard 2018).

Our greenhouse cultivation experiments have allowed 
us to observe flower opening times and duration of flower-
ing. Photo records from field and greenhouse observations 

Figure 4. Barclaya flowers, cultivated plants, blooming around 23:00 h, 15 Jun 2021. (a, b) With camera flashlight and (c, d) with UV light 
350 µm. Photos by N. Jacobsen; (a, c) B. motleyi. Based on MS Harun & R Zakaria M17–04, (b, d) B. kunstleri, based on NJM 14–19. 
Photos by N. Jacobsen; based on NJM 14–19.
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Figure 5. (a) Trichome covering at leaf base and petiole (c cultivated; n nature). (a) Barclaya longifolia, Cambodja. I. Theilade s.n., NJ 3509, 
c. (b) B. motleyi, Sarawak. IBI 05–5, c, (c) B. hirta, Indonesia, Sumatera. SW1609B, c. Photos by K. R. Jensen. (b) Trichome covering at 
leaf base and petiole (c cultivated; n nature), (d) Barclaya kunstleri, W Malaysia, Perak. King’s collector 7892, isotype, n (L), (e) B. kunstleri, 
W Malaysia, Johor. NJM 14–19B, c, (f ) B. rotundifolia, Sarawak. Hotta 15579, isotype, n (L), (g) B. rotundifolia, Indonesia, E Kalimantan. 
Kostermans 10.380, n (L). Photos by K. R. Jensen. (c) Trichome covering at leaf base and petiole (c cultivated; n nature). (h) Barclaya 
panchorensis, W Malaysia, Kedah. KT(P)15–16, n, (i) B. panchorensis, W Malaysia, Kedah. NJM 11–53B, c, (j) B. rugosa, W Malaysia, 
Johore. NJM 04–23, c, (k) B. wellyi, Indonesia, Sumatera. SW2103, n. Photos by K. R. Jensen. (d) Trichome forms: drawings of trichomes 
covering leaf base and petiole (cultivated). (a–c) Barclaya panchorensis, submerged. (a) Glandular trichome, (b, c) Two short trichomes of 
different lengths, (d, e) B. rugosa, emergent. Two long, multicell trichomes of different lengths. Illustration by K. R. Jensen; (a–c) based on 
NJM 11–53B, (d–e) based on NJM 04–23.
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indicate that B. motleyi, B. kunstleri, B. rotundifolia, B. pan-
chorensis, B. wellyi (and probably B. hirta too), open their 
flowers mainly during the evening and night, close them 
again during daytime and reopen them for two or three con-
secutive nights (Fig. 2).

To further investigate flowering in B. motleyi, a flower was 
cut a few hours after opening on the first day of blooming. 
When ed longitudinally, the flower revealed open anthers. 
The tepal tube with stamens was removed and placed in a 
pre-moistened cylinder, and the carpellary appendages were 
placed in another. After two hours the cylinders were opened 
and the one containing the tepal tube and anthers emitted a 
distinct ‘solvent like, pungent smell, perhaps a human breath-
sweat medicine smell’, while the cylinder with the carpellary 
appendages did not emit any discernible odour. The follow-
ing morning and subsequent evening the tubes presented the 
same results. Hence, we cannot confirm the suggestion by 
Zini et al. (2019) that carpellary appendages in B. motleyi 
produce and emit odorous volatiles.

A likely reason why the night-blooming of Barclaya has 
not been recognized before is simply that venturing into the 
swamps at night is practically impossible and too dangerous. 
Therefore, unless Barclaya grows and flowers in a safe and 
convenient place (e.g. in greenhouse or garden pond) night-
time blooming will remain unnoticed. However, as men-
tioned above, habitat notes describing an unpleasant smell 
at sunset and during night exist, but this information has not 
previously been related to the possibility of night blooming.

In the original notes (K000442108) sent by J. Motley to 
J. D. Hooker to describe B. motleyi, the Latin diagnosis men-
tions that flowers ‘favour opening late’ and in added notes: 

‘flowers only open in sunny weather’. This may indicate flow-
ering late in the day, however there is no clear statement of 
night-blooming.

Our observations on blooming of the Johor samples of B. 
kunstleri (NJM 14–19), show that not all flowers open. The 
emergent flower bud starts opening in the afternoon and con-
tinues during the evening and at 21:00 the outer tepals are 
angled at approximately 45° (Fig. 3, 23). The flower remains 
open through the night but closes before dawn, and this 
continues for three nights and days. The open flower emits 
a slight, but noticeable smell of rotten carrion or dung, like 
that observed in some species of Cryptocoryne (Jacobsen and 
Ørgaard 2018). The non-opening flowers of B. kunstleri did 
not form any fruit or seed. In several observations of night 
opening flowers, no fruit formation was observed. Thus, only 
observing this night blooming species during the day could 
lead to the conclusion that it is cleistogamous (Williamson 
and Schneider 1994). Our observations of the Johor B. kun-
stleri in cultivation, however, could not determine whether 
the flowers are indeed cleistogamous. The night-blooming 
feature could also explain the absence of photos of flowering 
plants in Bukit Timah, Singapore (Lok et al. 2009), and why 
photos of Singapore Barclaya only show closed flowers (BOS 
2021).

Illumination of flowers with UV light provides an impres-
sion of how pollinating insects perceive flowers. Open flowers 
of B. motleyi were illuminated with UV light at a wavelength 
of 350 mµ. The adaxial surface of both outer and inner 
tepals reflected a dull red colour, the upper submerged leaves 
appeared dark red, the water background of the image was 
silvery – a red flower in a sea of silver (Fig. 4a, b). When 

Figure 6. Barclaya longifolia. (a) Habitat in quickly flowing river in the open. (b) Plants from river shown in (a). Photos by S. Wongso; based 
on SW1519B.
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leaves were pushed 1–2 cm below the water surface they 
‘disappeared’ in the silvery reflections. The UV reflections 
from the night blooming B. motleyi stand out from the silver 
reflected background of the water. Illumination of B. kun-
stleri with UV light gave similar results except that the centre 
of the flower was very dark (Fig. 4c, d).

Night blooming is well known from other Nymphaeaceae 
genera such as Victoria and some Nymphaea species,  
which are pollinated by beetles (Prance and Arius 1975, 
Hirthe and Porembski 2003, Gottsberger 2016). Small 

flies have been observed around B. rugosa (Williamson and 
Schneider 1994), but there is no specific pollinator infor-
mation. Gottsberger (2016) suggests that the (likely) fly 
pollination in Barclaya ‘is probably one of the first pollina-
tion specializations among basal angiosperms’. At present 
more information is needed on pollinators and pollination  
of Barclaya.

It seems likely that small flies pollinate day blooming 
Barclaya species, and we are inclined to think that this is also 
the case for night blooming species.

Figure 7. Barclaya longifolia. (a) Longitudinal section of flower with outer tepals (partly), inner tepals, yellow, reflexed staminodes, pendu-
lous, dark red to black-purple anthers, yellow appendages above the stigmatic cup, and yellow ovules. (b) Longitudinal section of almost 
mature fruit with developed light brown, echinate seeds. (c) Cultivated specimen with the whitish adaxial surface of the outer tepals, each 
with a long apiculus, three inner, abaxial green tepals closely surrounding the innermost cucullate tepals. Photos (a, b) by S. Wongso, (c) by 
N. Jacobsen; based on SW1519B.
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Trichomes

Morphological studies of Barclaya species, have shown that 
all species have unicellular or multicellular uniseriate tri-
chomes with two basal stem cells (Fig. 5D). Almost all species 
have glandular trichomes (usually in great numbers) with one 
glandular and two stem cells (Fig. 5D(a)).

The inner surface of the flowers appears glabrous but has 
a varying small number of glandular trichomes as well as 
shorter or longer trichomes at the base of the ovary and at the 
base of inner tepals. The morphological and anatomical study 
of Barclaya by Taylor-Oddoms (1991) has not been available 
to us. The function of these glandular trichomes is unknown, 

but likely they produce oils and/or tannins of some kind 
because the soft leaves of Barclaya are rarely found damaged 
by herbivores. Furthermore, once bagged for transportation, 
the plants quickly start decomposing into a slimy mess. The 
disintegration could be triggered by exudates from the glan-
dular trichomes.

Barclaya longifolia, and continuously, deeply submerged 
forms of B. motleyi, B. kunstleri and B. panchorensis appear 
glabrous but closer inspection reveals glandular trichomes. 
In a mature leaf stage and when not deeply submerged all 
species have long trichomes making pedicels, petioles and 
leaf lower surfaces pubescent, hirsute, tomentose to densely 
lanate depending on species (Fig. 5).

Figure 8. Barclaya longifolia. (a) Habitat at a channelled river in a park in quickly flowing water in the open. (b) Plant from river shown in 
(a). (c) Long rhizome from plants in (a). Photos by S. Wongso; based on SW1519C.
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Cultivation

We have cultivated more than 30 accessions of Barclaya at 
Universiti Sains Malaysia, Penang, and in the greenhouses of 
University of Copenhagen (included in Table 1). We have 
also surveyed growth and development of Barclaya plants in 
situ over many years.

Barclaya longifolia is easily cultivated in a mixture of loam 
and mineral soil at neutral pH. It flowers frequently and sets 
fruit and viable seeds by self-pollination. The seeds germinate 
freely when submerged (Fig. 10b).

The round-leaved species thrive in pure leaf peat; however, 
addition of mineral soil may add to their well-being.

Plants of B. motleyi grow and flower well if provided suf-
ficient leaf peat substrate. Fruits often develop after self-polli-
nation and ripen within 4–5 months, and many of the seeds 
germinate when submerged (Fig. 12a). We have observed 

that some flowers do not develop fruits, indicating that self-
pollination may not always take place. Leaf form, colour 
and texture are dependent on light intensity. Leaves are deep 
brownish–purplish when cultivated at normal daylight inten-
sities but greenish leaves are produced if shaded or at low 
light intensity as in N Europe during wintertime.

Barclaya hirta grew well in leaf-peat but flowered rarely. 
No fruits observed.

Barclaya kunstleri from Johor thrives and flowers well sub-
merged and grown in leaf peat, where the leaf-blades are green 
and develop red veins. The Perak accession of B. kunstleri, 
develops green leaves. Fruit setting has not been observed in 
cultivation.

In nature, B. rotundifolia grows both submerged and emer-
gent. In cultivation, plants and seedlings can grow submerged 
for years (Fig. 27b). After transplanting a mature, flowering 
plant to a permanent submerged condition, the first leaf 

Figure 9. Barclaya longifolia. (a) Habitat above small waterfall in stream flowing in a small shaded valley. (b) Wild boar wallow in small valley 
with water coming from the valley slopes. (c) Plants emergent besides wild boar wallow, which connects with the small stream during rainy 
season. Photos by N. Jacobsen; based on NJM 14–01.
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produced was rounded (Fig. 27a), followed by a juvenile-like 
elongated leaf. From this point continued growth produced 
rounded leaves like the first leaf (Fig. 27a). Growth continued 
this way without development of mature leaves. In another 
experiment, large seedlings were transferred to an emergent 
situation. After some time, they produced only somewhat 
smaller emergent leaves.

Barclaya panchorensis thrives and flowers submerged and 
grown in leaf-peat. One fruit setting following self-pollina-
tion was observed in cultivation.

Barclaya panchorensis and some types of B. motleyi develop 
numerous stolons to such a degree that they may crowd 
the tank inhibiting growth to fully mature plants thereby 

reducing flowering. When all stolons were removed, young 
B. kunstleri plants (Johor, NJM 14–19) initiated flowering.

Mature plants of B. rugosa do not thrive if they become 
permanently submerged. Seedlings (Fig. 31b, 32b, c), how-
ever, may thrive for years in a submerged state (which we 
also have seen in other species). Fruit formation has not been 
observed in cultivation.

Barclaya wellyi has flowered only a few times in cultiva-
tion, and fruit setting has not been observed.

In the round-leaved species, the pedicel and ovary bend 
down towards the substrate, whereas the fruit remains 
between the leaves in B. longifolia. During fruit maturation, 
the persistent outer tepals surround the fruit and protect 

Figure 10. Barclaya longifolia. (a) Tank with many seedlings, (b) cultivated flowering plant with a pink adaxial surface on the outer tepals, 
and three short inner tepals situated at a bit down on the tepal tube below the innermost cucullate ones, (c) dormant tubers produced at 
the end on stolons. Photos by N. Jacobsen; (a, b) based on NJT 04–32, (c) on NJ 3555.
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it. The outer tepals enclosing the fruit also help the mature 
fruit push its way up through the leaves, and finally bend 
backwards giving the fruit a final lift above the water sur-
face and the surrounding leaves. At full maturity the pericarp 
ruptures, and the spongy substance, surrounding the seeds 
quickly swells, enabling the embedded seeds to spread on the 
water surface (Fig. 1). Generally, seeds germinate quickly in a 
submerged state, but a short drying out may promote germi-
nation. For a review of cultivation experiments, see Jacobsen 
and Ipor (2007) and Ten Berge (2014).

Except for B. longifolia, all Barclaya species prefer low pH 
in the water making them difficult to grow in typical aquaria 
with a high pH. Furthermore, mature plants of Barclaya spe-
cies are extremely susceptible to damage in custom aquarium 
plant shipping, rendering the genus uninteresting for aquar-
ium plant dealers and aquarists.

Systematic treatment

Barclaya
Barclaya Wallich (1827, p. 442, t. 18), nom. cons.; Brummitt 
(1987, p. 737); Endlicher (1836–1840, p. 900); Hooker f. & 
Thomson (1872, p. 115); King (1889, p. 390); Ridley (1922, 
p. 116); Hu (1968, p. 535); Schneider and Williamson 
(1993, p. 491); La-ongsri et al. (2009, p. 102); Kiew (2015, 
p. 207).

Type: Barclaya longifolia Wall.

Rejected name: Hydrostemma Wall., in Taylor and Phillips 
(1827, p. 454); Crusio and Bogner (1984, p. 518); Brummitt 
(1987, p. 737).

Perennial herbs; rhizomes creeping or tuberous, cov-
ered with numerous long, brown, multicellular, uniseriate 

Figure 11. Barclaya motleyi. (a) Stand covering the bottom of small feeder stream, leaf blades coriaceous, 4–6 cm in diameter, (b) pool situ-
ated in the open, fed by stream (a), where the stand of plants (c) has large, thin leaves 15–20 × 10–15 cm. Photos (a, b) by N. Jacobsen (c) 
by R. Rosazlina; based on NJM 11–60.
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trichomes. Vegetative propagation in most species by trail-
ing subterranean stolons with leaves emerging at the nodes. 
Leaves in most species submerged, petiolate, in terminal 
rosettes on mature rhizomes; mature leaves do not float on 
the water surface, but sometimes become emergent when the 
water level drops. Leaves, pedicels and abaxial side of tepals 
± covered with glandular and unicellular or uniseriate, mul-
ticellular trichomes. Flowers solitary, with five (occasionally 
four) outer, hypogynous tepals opening widely; aestivation 
quincuncial; apiculi of the tepals often of various sizes and 
shapes; inner tepals epigynous, varying in number depending 
on species, fused basally forming a tepal tube. Staminodes 
(reduced inner tepals/stamens) adnate to the uppermost part 
of the tepal tube, downward pointing, gradually downwards 

transitioning into pendulous, elongate latrorsely opening 
anthers; the lowermost staminodes often with partly devel-
oped anthers. With a stigmatic cup crowned by a ring of 
carpellary appendages. Ovary syncarpous with 7–12 carpels. 
Fruit 1.0–1.5(–2.0) cm in diameter, a globular, capsular berry 
that opens irregularly splitting basally, filled with white buoy-
ant tissue formed by the carpel wall consisting of rounded 
cells which upon contact with water degrades into a slimy 
substance, releasing the echinate seeds (Fig. 1).

Key to the presently accepted species of Barclaya

1. Leaf blade elongate, more than 5 times as long as 
wide……………………………..……….1. B. longifolia

Figure 12. Barclaya motleyi. (a) Cultivated plants in 5 l tank with seedlings, (b) brown coriaceous leaf, longitudinal section of flower with 
greenish outer tepals, inner tepals yellow, innermost tepals pinkish, white staminodia, whitish anthers, white carpellary appendages above 
the stigmatic cup, and light green ovules, (c) partly closed flower, (d) open flower seen from above with the innermost cucullate tepals and 
whitish staminodes. Photos by N. Jacobsen; based on NJM 11–60.
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 – Leaf blade rounded, usually not more than 2(–3) times 
as long as wide……………………………..………….2

2. Pedicels and petioles thickly lanate, covered with long, ± 
reflexed trichomes giving a silvery appearance; stolons not 
present………….…………………………..6. B. rugosa

 – Pedicels and petioles glabrous or with erect trichomes; 
stolons present………….……………………………..3

3. All or some inner tepals claret (deep purple red), 
rounded………….……………………………………4

 – All inner tepals green, yellow or pinkish, long, obtuse or 
rounded………….……………………………………6

4. Inner tepals consisting of 3(–4) short, broad seg-
ments (abaxially often green, adaxially ± blackish 
purple); innermost, cucullate tepals claret to blackish 
purple…………………………………….4. B. kunstleri

 – Inner tepals consisting of 5–8 long, obtuse or 
rounded, claret segments; innermost, cucullate tepals 
claret………….………………………………………5

5. Pedicels and petioles tomentose, with long trichomes com-
pletely covering the surface; inner tepals broad, rounded; 
anthers light red; Borneo………….……5. B. rotundifolia

 – Pedicels and petioles glabrous to pubescent with short, 
distant trichomes; inner tepals narrow, obtuse; anthers yel-
low-whitish; Peninsular Malaysia………6. B. panchorensis

6. Flower base ovoid with a bulge at the base; outer tepals with 
only few trichomes; inner tepals ca 4, broad, rounded, yel-
low………….……………………………….8. B. wellyi

 – Flower base ± obconical, without a bulge; outer tepals 
with many trichomes; inner tepals 6–8, narrow, obtuse, 
greenish or yellowish to brownish-reddish………….….7

7. Leaf blades green, thin, flaccid and round, when sub-
merged sometimes ± elongate, ovate with a cordate 
base………….……………………………….3. B. hirta

 – Leaf blades brown, often coriaceous, round in shaded 
areas and then greenish to all green, when deeply sub-
merged more elongate and thinner………….…………8

Figure 13. Barclaya motleyi. (a) Stand covering bottom of a ditch in oil palm plantation. (b) Submerged, dense brown round leaves. (c) 
Cultivated specimen with open flower. (d) Cultivated specimen, round, brown, coriaceous leaf blade, a longitudinal section of flower with 
outer tepals (brown), inner tepals yellow, innermost tepals pinkish, yellow staminodia, whitish anthers, white carpellary appendages above 
the stigmatic cup, and light green ovules. Photos by N. Jacobsen; based on NJM 14–22.
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8. Leaf blade rounded, usually with a smooth sur-
face………….……………………………...2. B. motleyi

 – Leaf blade cordate, with ± smooth surface but with 
somewhat sunken veins………….……………3. B. hirta

1. Barclaya longifolia Wall. (Fig. 5A(a), 6, 7, 8, 9, 10)

Barclaya longifolia Wallich (1827, p. 442, t. 18); Hooker 
(1852, p. 809, t. 810); Hooker and Thomson (1855, p. 246); 
Hooker and Thomson (1872, p. 115); King (1889, p. 390); 
Ridley (1922, p. 118); Hu (1968, p. 535); Mitra (1990, p. 
2; 1993, p. 443); Schneider and Williamson (1993, p. 491); 
Williamson and Schneider (1994, p. 161); La-ongsri et al. 
(2009, p. 102); Kiew (2015, p. 210). Hydrostemma longifolia 
(Wall.) Mabberley (1982, p. 68).

Type: Dr. Wallich, List 7260 (holotype BM000574910*, iso-
types K001127044*, E00136125*, CAL not seen), Rangoon, 
Aug 1826.

Taxonomic synonym: Barclaya pierreana Thorel ex 
Gagnepain (1908, p. 87).

Type: Thorel 1391 (P00752302), Cochinchine, 1862–1866.

Description
Rhizome tuberous, ovoid, 2.0–3.0 × 0.5–1.5 cm, or lon-
ger and thinner, branching and more rhizomatous, 8 × 1 
cm (depending on geographical origin), with short stolons 
ending in tubers. Leaf-blades submerged, soft, green-red viv-
idly shiny, opalescent, 10–25(–35) × 2–5(–8) cm, with cor-
date base and rounded apex, smooth or strongly crenulate 

Figure 14. Barclaya motleyi. (a) Niche in habitat at sheltered place, and plants with round leaves, (b) niche in habitat with more swiftly 
flowing water and elongate leaves, (c) line-up of different leaf shapes from the same stream from close to each other. Photos by N. Jacobsen; 
based on NJS 14–42, –43.
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(depending on habitat and geographical origin); petioles 
5–20 cm long; pedicels 5–30 cm long, covered with numer-
ous, glandular trichomes (and few unicellular trichomes); 
macroscopic appearance glabrous. Flowers 4–6 cm in diam-
eter, day-blooming. Outer tepals 2–3 cm long, rather broad, 
with abaxial surface almost glabrous, and adaxial surface gla-
brous, whitish to light red; apiculi ± flat. Inner tepals in two 
whorls, three, short, broad, rounded, the outermost adnate 
a little down the tepal tube; innermost cucullate tepals ca 5, 
7–10 × 3–6 mm, greenish–purple on the outside and black–
purple inside. Staminodes 15–25, yellow. Anthers ca 40–55, 
dark red to blackish purple. Stigmatic cup with 10–12 yellow 
carpellary appendages. Fruit globose, 1–2 cm in diameter, 
reddish green, whitish upon maturity, carpels 10–12; seeds 
1.0 × 0.5 mm, globose, brownish red, strongly echinate.

Distribution and ecology
India, Andaman Islands (Rasingam 2010), Myanmar, 
Thailand in the north-eastern, eastern, central, south-eastern 
and peninsular parts (La-ongsri et al. 2009), Lao P.D.R., 

Cambodia (Koh Kong), Vietnam (Phu Quoc, Dong Nai 
Province) and northern Peninsular Malaysia (Langkawi, 
Kedah and Kelantan; Kiew 2015, MyBIS 2021a). Usually 
growing in streams and mostly in light shade but sometimes 
also fully exposed, in gravel, sand or mud substrate mostly 
with a moderate current, but occasionally also with a strong 
current; it has also been found in stagnant pools in forest 
floors with only seasonally flowing water.

Conservation status
Least Concern (IUCN 2019); Kiew (2015) states that in 
Peninsular Malaysia it may be endangered, and we agree. A 
threat may also arise if tubers are collected in large numbers 
in the wild to be sold as aquarium plants.

Notes
The elongate leaves of B. longifolia are easily distinguished 
from those of the other species, although there is variation 
according to size, colour (green to red) and shape (smooth to 
strongly undulate). It seems that the smooth leaf blade types 

Figure 15. Barclaya motleyi. (a) Cultivated specimen with half closed flower and almost open flower (17:22). (b) Bud, one day before (c) 
(16:07); (c) Fully open flower one day later than (b) (20:19). Photos by N. Jacobsen; based on NJS 14–48.
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Figure 16. Barclaya motleyi, flowers from W Malaysia (a–f ) and Sarawak (g–l). (a) Melaka, Kampung Baru Bukit Sedanan. NJM 11–12. (b) 
Johor, Kampung Pancha Jaya. NJM 11–17. (c) Selangor, Hutan Simpan Kota Damansara. NJM 11–60. (d) Johor, Hutan Lipur Panti. NJM 
14–15. (e) Johor, Kampung Panca Jaya to Labis. NJM 14–23. (f ) Penang, Penang Hill. H & Z 17–04. (g) Sarawak, Kampung Keranji. NJS 
14–35B. (h) Sarawak, Gramusan. NJS 14–48C. (i) Sarawak, Pentik. NJS 14–49B. (j) Sarawak, Sungai Mansau. IBI 05–5. (k) Sarawak, 
Sungai Mas. IBI 06–3B. (l) Sarawak, Sungai Mador Meliyu. CK B07. Photos by N. Jacobsen.
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inhabit slow running streams, and undulating types inhabit 
streams with stronger currents. Cultivation conditions also 
seem to influence colours and shapes of leaves.

2. Barclaya motleyi Hook.f. (Fig. 1, 2, 4a, b, 5A(b), 
11, 12, 13, 14, 15, 16)

Barclaya motleyi Hooker (1860, p. 157, Tab. 21); Beccari 
(1880, p. 396); King (1889, p. 390); Pulle (1910, p. 361); 
Ridley (1922, p. 116); Merrill and Perry (1942, p. 390); 
Van Royen (1962, p. 122); Hotta (1966, p. 9); Leach and 
Osborne (1985, p. 192); Williamson and Schneider (1994, 
p. 161); La-ongsri et al. (2009, p. 102); Kiew (2015, p. 212).

Based on the same type: Hydrostemma motleyi (Hook.f.) 
Mabberley (1982, p. 68).

Type: Motley 956 (holotype K000442105* and isotype 
K000442106* as well as Motley’s original drawing and notes 
K000442108*), Indonesia, Kalimantan, Bangarmassing, 
1857–1858.

Included subspecific taxon: Barclaya motleyi Hook.f. f. 
membranacea Van Royen (1962, p. 124).

Type: L.J. Brass 13604 (holotype L0038659*, isotype 
BM000551458*, isotypes at A, BO, K, NY, US not seen), 

Indonesia, Papua, Idenburg River, 4 km SW of Bernhard 
Camp, Mar 1939.

Description
Rhizome 2–6(–10) cm long and 0.5–1.0 cm thick; stolons 
somewhat stout. Continuously deeply submerged leaf blades 
flaccid, often opalescent, while leaves close to the surface, 
partly emergent or emergent are more coriaceous and shiny 
on the upper surface, dull brownish-purplish, macroscopic 
appearance of mature leaves puberulous–tomentose, with 
round to broadly ovate leaf blades 4–8(–10) cm in diameter 
and long trichomes primarily on the lower surface, but espe-
cially in continuously deeply submerged specimens appear-
ing glabrous; petioles and leaves ± covered with uniseriate 
trichomes as well as glandular trichomes. Flowers 6–8 cm 
in diameter, night-blooming, at base obconical; outer tepals 
rather narrow, (2–)3–4 cm long, abaxially brownish and 
with long trichomes as well as glandular trichomes, adaxially 
yellow to brownish; apiculi flat, of variable lengths, usually 
with few trichomes. Inner tepals 6–8, ca 2 cm long, nar-
rowly obtuse, greenish or yellowish to brownish or reddish; 
innermost cucullate tepals 3–4(–5), short, of various sizes, 
green to pink or red with transitions in size, shape and colour 
to the staminodes. Uppermost staminodes with a yellow, 
downwards-pointed apex, sometimes with a broader, pink 

Figure 17. Barclaya hirta. (a) Habitat in ditch in oil palm plantation with brown leaves in sun exposed situation. (b) Open flower with yel-
low inner tepals. (c) Open flower in lateral view indicating position of the brown, hypogynous outer tepals and epigynous inner tepals. 
Photos by S. Wongso; based on SW1609B.
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base; staminodes 5–9(–11), yellow. Anthers 20–35, yellow. 
Stigmatic cup with 7–9 yellow carpellary appendages. Fruit 
round, ca 1.5 cm broad; carpels 7–9; seeds ca 1.0 × 0.5 mm, 
ellipsoid, strongly echinate.

Distribution and ecology
Southernmost peninsular Thailand (La-ongsri et al. 2009), 
peninsular Malaysia (MyBIS 2021b), in Penang, Perak, 
Malacca, Selangor, Terengganu, Pahang and Johor (Kiew 
2015), Sumatera, Riau Islands (Singkep, Lingga, Bintan, 
Batam, Anambas Islands), Sarawak, Kalimantan, Papua and 
Papua New Guinea. It grows in swamp forests, mostly in shade 
in small or larger, mostly slow flowing streams with scattered 
pools, in forest floors seasonally inundated and water slowly 
sieving through fallen leaves, in drainage ditches in planta-
tions where the substrate is muddy from decaying plant 
debris. Different kinds of leaves are produced depending on 
the water depth: when deeply and continuously submerged, 

Figure 18. Barclaya hirta. (a) Cultivated specimen with green, ovate-cordate leaves and half open flower. (b) Longitudinal section of flower 
with brown, outer tepals, inner yellow tepals of which the centre ones have a pinkish hue, a few tepals/staminodes, pendulous anthers, 
appendages of the stigmatic cup and light green ovules. (c, d) Flower seen from the outside beside the green, cordata leaf from above and 
below. Photos by N. Jacobsen; based on SW1609B.

Figure 19. Barclaya hirta. Cultivated specimen with elongate green 
leaves. Photo by N. Jacobsen; based on SW1609B.
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large, flaccid leaves develop, while when the plant is grow-
ing where water level fluctuates, leaving leaves emergent or 
with little water, more round and coriaceous leaves develop. 
Should the emergent situation become too dry, and the leaves 
dry out and wither, the plants have subterranean rhizomes 
and stolons which will secure survival until the rains return.

Conservation status
Least Concern (IUCN 2019), we agree with Kiew (2015).

Notes
Barclaya motleyi Hook.f. f. membranacea Van Royen (1962) 
from Papua is a large, totally submerged plant with ovate-
cordate leaves. In general outline it resembles the below men-
tioned specimen at K of Kunstler No. 10866 and what we 
have seen at Hutan Simpan Kota Damansara (Fig. 11c). We 

interpret forma membranacea to be a large, submerged-leaved 
growth stage of B. motleyi.

In the Sarawak locality at Sungai Sabal Kruin, plants with 
round leaves as well as plants with distinctly elliptic to oblong 
leaves were found in the same stream (NJS 14–43). Variation 
in shape and size could be ascribed to differences in water 
velocity; plants with elliptic to oblong leaves were growing in 
places with the strongest currents (Fig. 14).

There seems to be some morphological variation within B. 
motleyi, and a study of more material is needed.

The herbarium at K holds a specimen: Dr. King’s collec-
tor, No. 10866, Perak, August 1886 ‘Herb. plant, flower 
pink, fruit dark red ¾ inch diameter in dark red with dark 
green pointed calyce. Grows in water pool dense purple, 
alt. 500–800 ft. Date August 1886. Dr. Kings collector’ 
(K000442104). This specimen represents a plant with the 

Figure 20. Barclaya kunstleri. (a) Habitat in a small pool in swiftly running stream in sand. (b) Closeup of metallic green leaves and a mature 
fruit. Photos by N. Jacobsen; based on NJM 17–01, Perak.
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typically submerged, flaccid and opalescent, brownish-
purplish leaves with ovate-cordate blades (7–12 × 5–8 cm). 
We have seen similar growth characters at Hutan Simpan 
Kota Damansara, in Selangor, where B. motleyi plants in a 
small feeder stream had coriaceous, ca 5–7 cm broad leaves 
(Fig. 11a), while plants growing in a shaded dam had more 
than 15 cm broad, flaccid leaves (Fig. 11b–c). The speci-
men Dr. King’s collector no. 10866 has been suggested to 
be a type specimen of Barclaya motleyi Hook. f. var. kun-
stleri King (e.g. herbarium label, Stone 1982, Kiew 2015). 
However, with flower colour ‘pink’ and leaf shape and 
size, it does not correspond to var. kunstleri King, but is  
rather a representative of a submerged growth form of B. 
motleyi s.str.

3. Barclaya hirta (Kurz ex Teijsm. & Binn.) Miq. (Fig. 
5A(c), 17, 18, 19)

Barclaya hirta (Kurz ex Teijsm. & Binn.) Miquel (1871, p. 44).

Based on the same type: Nymphaea hirta Kurz ex Teijsmann 
and Binnendijk (1864, p. 38). 

Type: Teijsmann, Herb. Bog. 3930 (L (U1446963*)), lecto-
type, selected here, Indonesia, Sumatera, Cresit Sumatra in 
Prov. Palemb., prope Ipiel, Batang-Lekoo.

Description
Rhizome slender, 2.0–5.0 × 0.5–1.0 cm, villous; stolons 
somewhat stout. Leaves 10–15, with 5–20(–30) cm long 

Figure 21. Barclaya kunstleri. (a) Flower in longitudinally section. (b) Closed flower. (c) Almost mature fruit with outer tepals. (d) Mature 
fruit with reflexed outer tepals ready to disperse seeds. (e) Mature fruit broken off. (f ) Flower in lateral view, blooming at 23:45. (g) Flower 
(f ) seen from above. Photos by N. Jacobsen; based on NJM 17–01, Perak.
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petioles covered with glandular and short trichomes, in 
submerged specimens becoming more prominent in large 
specimens; leaf-blades 5–10 × 4–8 cm, cordate at base, ovate-
rounded, obtuse at apex, in full sun brownish, sometimes 
with an uneven surface due to sunken veins, in shade yellow-
ish green, whitish on the lower surface, smooth, with brown-
ish trichomes along the margins and mainly on the veins; 
submerged leaves soft and flaccid and more ovate. Flowers 
fully opened ca 4 cm in diameter, night-blooming; pedicel 
5–20 cm long with glandular and short trichomes, with a 
distinct thicket of trichomes just beneath the flower. Outer 
tepals 2.5–3.0 cm long, keeled, abaxially sparsely covered 

with trichomes and glandular trichomes. Inner tepals 6–8, 
long, narrowly obtuse, yellow, ca 2 cm long; innermost 
cucullate tepals 3–4(–5), yellow. Staminodes with a broader, 
whitish base, and a yellow apex. Anthers 20–30, yellowish. 
Stigmatic cup with 7–9 yellow carpellary appendages. Fruit 
not studied.

Distribution and ecology
Indonesia, Sumatera. Besides the type collection, we have one 
sample from NE of Muara Kuamang (SW1609B). There are 
more specimens in the herbarium in L, e.g. Tigapulu Mts, 
Riau Prov. (Burley 1446), SE Pekanbaru, Riau Prov. (Bruijn 

Figure 22. Barclaya kunstleri. (a) Habitat in a previously excavated stream along road in partial sun: mixed stand with large green leaved 
plants of B. kunstleri, and smaller brown leaved plants of Cryptocoryne ×purpurea Ridl. nothovar. purpurea. (b) Whole plant. (c) Leaf with 
a somewhat bullate surface between the red veins. (d) Closed flower with relatively long apiculi. Photos by J. Siow; based on Siow and 
Bernard s.n. [=KT(J)14–002, NJM 14–06], Johor.
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Figure 23. Barclaya kunstleri, cultivated. (a) Plant in a 5 l tank with clearly indicated red veins in the leaf blade, (b) flower seen from above 
with five outer tepals with an apiculus, three inner tepals purple on the adaxial side, and innermost, purple cucullate tepals, (c) longitudinal 
section of flower with appendiculate outer tepals, innermost cucullate tepals, staminodes, pendulous anthers, carpellary appendages and 
ovary with ovules, (d) flower that never opened, (e–g) opening on first day of blooming, (h) flower closed on second day. Photos by N. 
Jacobsen; based on KT(J)14–021, NJM 14–19, Johor.
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2241), Payakumbuh, W Sumatra (Hotta 30230, 30271) 
which may possibly belong to B. hirta. It is thus likely that 
B. hirta has a wider distribution in Sumatera. The plants of 
SW1609B grew in small stream in a plantation and where the 
stream was sun exposed the leaves became brown, and when 
rooted in deep water, they maintained a green colour.

Conservation status
Data deficient (IUCN 2019). As it presently only is known 
from one locality, more observations are needed to describe 
the conservation status.

Note
Flower colours and the information we have on flowering 
indicates that it is night blooming, although we have not 
actually observed it.

4. Barclaya kunstleri (King) Ridl. (Fig. 3, 4,  
5B(d)–(e), 20, 21, 22, 23, 24)

Barclaya kunstleri (King) Ridley (1922, p. 117).

Based on the same type: B. motleyi Hook.f. var. kunstleri 
King (1889, p. 390); Stone (1978, p. 20).
– Hydrostemma kunstleri (King) B.C.Stone (1982, p. 71).

Type: Dr. King’s collector [Kunstler] 7892 (lectotype 
CAL0000033743*, selected here, isolectotypes L0038661!, 
SING0232570 not seen), W Malaysia, Perak, Batang Padang, 
Jul 1885. – Stone (1982, p. 71) selected as lectotype: ‘Perak, 
H. Kunstler (King’s collector)’ but did not explicitly cite a 
specific specimen. Stone (1982, p. 69) did cite Ridley (1922, 
p. 117): ‘Ridley cites a specimen from Bera, Perak (collected 
by Kunstler and evidently the type)’, which would refer to 
Dr. King’s collector no. 10866 (K000442104), a specimen 
which we refer to B. motleyi (see B. motleyi).

Description
Rhizome slender, 2.0–4.0 × ca 0.5 cm, villous. Stolons thin, 
up to more than 50 cm long. Leaf blades circular to ovate 
with a cordate base, 5–10 × 6–10 cm, bright green (Fig. 24) 
or when exposed to sun with a bluish metal colour; lower 
surface reddish, smooth, with trichomes only on veins; 
younger submerged leaves flaccid and more ovate; mature 

Figure 24. Upper and lower surface of Barclaya leaves (cultivated). (a) B. kunstleri, Perak, NE of Tapah, NJM 17–01, (b) B. panchorensis, SE 
Pulau Penang, Taman Negeri Bukit Panchor, KT (P) 15–16, NJM 11–53B, (c) B. kunstleri, Johor, Road to Felda Nitar and Mersing, 
KT(J)14–021, NJM 14–19. Photos by N. Jacobsen.
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leaves at the water surface cordate to almost circular, 3–5 
cm in diameter and coriaceous; Johor plants with ovate 
leaf blades, surface smooth or somewhat bullate, brown-
ish to green, opalescent with distinct reddish veins, flaccid 
(Fig. 24). Petioles green, 5–10(–15) cm long and pubescent 
to glabrous with short and glandular trichomes. Mature 
plants may have 25 or more leaves. Flowers fully opened 
5–6 cm in diameter, night-blooming; pedicel 10–20 cm 
long, pubescent to glabrous with glandular and multicel-
lular uniseriate trichomes. Outer tepals 2.5–3.0 cm long, 
keeled, greenish to brownish purplish on the adaxial side; 

apiculi flat, almost glabrous. Inner tepals 3(–4), ca 1 cm 
long, rather broad, rounded at apex, greenish on the abax-
ial side, claret (deep purple red to dark red) on the adax-
ial side; innermost cucullate tepals claret, 3–4(–5), short. 
Uppermost staminodes with a broad, purple base and a yel-
low downwards-pointed apex; with an additional 15–20 yel-
low staminodes. Anthers 20–30, yellow–whitish. Stigmatic 
cup with 8–10 yellow carpellary appendages. Fruit rounded 
or slighly elongate, densely red-spotted, ca 1 cm long; car-
pels 8–10; seeds ca 1.0 × 0.5 mm, ellipsoid, red as young, 
strongly echinate.

Figure 25. Barclaya rotundifolia. (a) Habitat submerged on stream bank. (b) Stand in small forest pool from stream tributary. (c) Flower seen 
from above with claret inner tepals, outer tepals red inside and brownish outside with trichomes. (d) Longitudinal section of flower with 
the almost all claret inner tepals, darker cucullate innermost tepals, pink staminodia, pink anthers, carpellary appendages, stigmatic cup and 
greenish ovules. Photos by S. Wongso; based on SW1509B.
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Distribution and ecology
Peninsular Malaysia (Perak, Selangor, Johor) and 
Singapore. The locality in Perak (just S of Lata Iskandar 
Waterfall) is a small mountain stream with quickly run-
ning water with a sandy bottom. In Johor the small streams 
are with slowly running water in the forest with a muddy 
bottom. In Singapore the site in Bukit Timah (Lok et al. 
2009, BOS 2021) is also a slow running, but rather broad 
forest stream.

Notes
Due to the apparent absence or unidentified type material, 
there has been much uncertainty concerning the taxonomi-
cal delimitation and identification of Barclaya motleyi var. 
kunstleri/B. kunstleri. According to King (1889) B. motleyi 

Hook.f. var. kunstleri King has ‘Leaves ovate-rotund, cor-
date, the under surfaces and petioles pubescent or glabrous, 
as are the peduncles: petals claret-coloured; seeds rugose, 
occasionally echinate. In similar situations with the last 
[B. motleyi]. Perak; King’s collector, Scortechini, Wray. The 
leaves of this are thinner in texture than those of the typical 
form’. In this description of B. motleyi var. kunstleri, King 
mentions ‘three collectors/collections’ from Perak: 1) King’s 
collector, 2) Scortechini and 3) Wray, without pointing to 
any specific collection(s) as type material.

In the circumscription of B. motleyi Hook.f. s.str., King 
states that ‘Leaves rotund … tomentose as are the peduncles 
… Petals linear, pink or red. Seeds echinate.’ He mentions 
collections from ‘Perak, Scortechini, Wray, King’s collector’, 
without referring to specific collections.

Figure 26. Barclaya rotundifolia. (a) Plant with a coriaceous leaf texture from nature taken into cultivation in Surabaya, Indonesia. (b) Same 
plant in cultivation in Copenhagen, Denmark, with first new leaf (bottom). Photos (a) by S. Wongso, (b) by N. Jacobsen; based on 
SW1509B.
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However, King’s description of var. kunstleri calls atten-
tion to the location ‘Perak’, and to two discriminating mor-
phological characters ‘petioles pubescent or glabrous, as are 
the peduncles: petals claret-coloured’. B. motleyi is described 
as ‘Leaves … tomentose as are the peduncles … Petals lin-
ear, pink or red.’. As King named it var. kunstleri, we may 
assume that he had in mind one of Kunstler’s specimens (H. 
H. Kunstler 1837–1887, see Van Steenis-Kruseman and Van 
Steenis 1950, Kiew 2013).

We know of three King’s collector/Kunstler specimens 
from Perak:

• Batang Padang, July 1885, Dr. King’s collector [Kunstler], 
No. 7892 (CAL0000033743, SING0232570, L0038661). 
This collection is annotated: ‘An aquatic plant, leaves dark 
green, dark claret or violet color underneath. Flower dark 
red, calise longer than petals of a dark rusty brown color 

with green fruits … Found growing in mountain streams 
Alt. 300–600 ft’.

• Gopeng, Nov 1880, Dr. King’s collector [Kunstler], no. 
1055 (SING 0232579). The label notes ‘Flowers green 
outside, pale yellow inside’ – which indicates a B. motleyi 
s.str. flower.

• Perak, without locality, 500–800 ft, Aug 1886, Dr. 
King’s collector [Kunstler], No. 10866 (K). For this 
specimen it is noted ‘flower pink’ and ‘grows on water-
pool dense jungle’ which also indicates a B. motleyi s.str. 
flower (see also B. motleyi). This specimen has submerged  
leaves which are thin and opalescent,  
brownish-purplish shiny, with ovate-cordate leaf blades 
of 7–12 × 5–8 cm.

According to Stone (1978) there are herbarium specimens 
from Perak in SING marked/referred to as B. kunstleri:

Figure 27. Barclaya rotundifolia. (a) Same plant as in Fig. 26, (b) after three months of submerged cultivation; the first leaf in cultivation 
resembled the ones from nature, but larger and thinner in texture, leaf no. 2 clearly elongate returning to a juvenile stage, no. 3 and 4 were 
thin in texture and larger than the ones from nature, and seedling leaves can be seen just below leaf no. 2. (b) Seedlings with elongate leaves 
after about 4 months of growth. Photos by N. Jacobsen; based on SW1509B.
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• L. Wray Jr. 143, Belanja, and cited additional specimens 
suggested to belong to B. kunstleri: Selangor, Ridley 7348; 
Johor, Teruya 370 and 2480, Sinclair 10859; Singapore, 
Sinclair 40337.

• Among additional specimens referred to as B. motleyi from 
Perak were: Batang Padang, Jul 1885, Kunstler 7892 (CAL, 
L, SING) and Gopeng, Nov 1880, Kunstler 1055 (SING).

• A study of a specimen collected in Selangor, near Templar 
Park, Stone & Balgooy BCS 12063 (KLU, L), believed to 
represent B. kunstleri, described with the flower charac-
ters: ‘Petals united into a tube 9 mm long with up to 
12–15 lobes 9 mm long … pale green to magenta…’…’ 
the 3 outermost petals are greenish and lack hoods; the 
interior 4 larger petals are magenta and hooded; …’ 
(Stone 1978).

In reaction to the attempt to resurrect the genus name 
Hydrostemma (Mabberley 1982), a new combination was 
proposed: Hydrostemma kunstleri (King) B.C.Stone (1982), 
but as a type specimen only ‘Perak, H. Kunstler (Dr. King’s 
collector)’ was cited, without further specification.

We find that the specimen of Dr. King’s collector 
[Kunstler] 7892 ‘Flower dark red’ to be a good match for 
the night-blooming sample we saw in the small mountain 
stream just S of Lata Iskandar Waterfall (Kühne 2016), NE 
of Tapah, Perak in the Batang Padang District (NJM 17–01). 
This locality NE of Tapah is in the Batang Padang District 
where the type collection was made in 1885 ‘Found growing 
in mountain streams’. This locality could be close to the type 
locality as the present-day road might well be the path used 
to enter the mountains near Tapah back in 1885.

Figure 28. Barclaya panchorensis sp. nov. (a) Habitat in forest by wooden walk over a swampy stream, (b) habitat with muddy areas and 
slowly sieving water, (c) plant with one withered flower and an almost opened flower. Photos by N. Jacobsen; based on NJM 11–53B.
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In Johor we saw plants (NJM 14–06 and –19) which 
resemble the Perak plants (NJM 17–01) with respect to the 
flower but differ in the shape and colour of the leaves, the 
differences being:

• Perak: leaf blades rounded cordate, surface smooth, green 
or with a bluish metal colour, outer tepals at night bloom-
ing bent at an angle of 90°.

• Johor: leaf blades ovate, surface smooth or somewhat 
bullate, brownish to green, opalescent with distinct red-
dish veins, outer tepals at night blooming bent at an  
angle of 45°.

In cultivation our two samples from Perak (NJM 17–01) 
and Johor (NJM 14–19) look different in leaf structure, but 

the flowers are rather similar. More material is needed from 
different localities, and/or a further molecular study to com-
plement that of Komala (2019).

Conservation status
Data deficient (IUCN 2019). At present the species is only 
known from one confirmed locality near Tapah, and the 
somewhat deviating specimens in Johor and Singapore. More 
observations are needed to outline a conservation assessment. 
Intensive forest clearing could be a hazard.

5. Barclaya rotundifolia M.Hotta (Fig. 5B(f)–(g), 25, 
26, 27)

Barclaya rotundifolia M.Hotta (1966, p. 9).

Figure 29. Barclaya panchorensis sp. nov. (a) Sampled flowering specimen from Taman Negeri Bukit Panchor, with a flower and a bud. (b, 
c) Flowering cultivated specimens. (d) Longitudinal section of flower with inner tepals, staminodes, yellow anthers, whitish appendages on 
top of the stigmatic cup. Photos by (a) T. Komala, (b–d) by N. Jacobsen; (a) based on KT(P)14–002, (b–d) on NJM 11–53B.
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Type: Hotta 15579 (holotype at KYO00020219*, isotype 
L0602416!), Malaysia, Sarawak, Bintulu, Sungai Beangang, 
a branch of S. Anap, 23 Nov 1963.

Description
Rhizome short and thick, with rather stout, ca 2 mm thick 
stolons. Leaf blades rounded, 4–7 cm across, with a cordate 
base, green; lower surface with long, brown, multicellular 
uniseriate trichomes becoming very prominent along the 
margins when seen from above; upper surface smooth or with 
an uneven surface; petioles covered with numerous, long, 
multicellular uniseriate trichomes. Flowers ca 5 cm in diam-
eter, night-blooming, on a 5–10(–15) cm long pedicel cov-
ered with numerous, long, multicellular uniseriate trichomes. 
Outer tepals rather narrow with long trichomes on the abaxial 
side, the adaxial side purplish. Inner tepals ca 6, long, broad, 
rounded, claret (deep purple red) on both sides; innermost 
cucullate tepals broad and black–purple. Staminodes 12–14, 
yellow. Anthers 30–50, light red. Stigmatic cup with 10–12 
yellow carpellary appendages. Fruit globose, ca 1 cm in diam-
eter, reddish green, whitish upon maturity; carpels 10–12; 
seeds ellipsoid, ca 2 mm long, brownish, strongly echinate.

Distribution and ecology
Borneo: Sarawak, Brunei and Kalimantan; localities from 
Sarawak are Kapit (Boyce s.n., pers. com.), Uket Biok 
(Chin 2669), Lawas (Brooke 9949), Sarikei (Btooke 8759), 
Gunong Mulu N.P., Melinau Gorge (Hansen 259), from 
Brunei, Kuala Belalong (Boyce 405) and Kalimantan from C 
Kutei (Kostemans 10.380), Nunukan (Meijer 2342), Bukit 
Raya (Mogea 3475), and our locations from Kuala Kurun 
(SW1509B), and Nanga Bulik to Nanga Tayap (SW1546B). 
Barclaya rotundifolia grows on the banks of small streams 
in swamp forests with pools and streamlets slowly sieving 
through the organic layer of mud and vegetation.

Notes
Cultivated specimens can change leaf structure from mature, 
coriaceous leaf blades to flaccid blade types when submerged.

Barclaya ‘rotundifolia’ has been reported from Peninsular 
Malaysia (Williamson and Schneider 1994, Schneider and 
Williamson 1996, Jacobsen and Ipor 2007, Kiew 2015), 
however, these plants belong to B. rugosa.
Conservation status
Data deficient (IUCN 2019). Only known from a few 
localities in Sarawak and Kalimantan but is perhaps more 
widespread. More observations are needed to outline a con-
servation assessment.

6. Barclaya panchorensis Komala, sp. nov.  
(Fig. 5C(h)–(i), 24, 28, 29, 30)

Diagnosis
A species that differs from other species with green, round, 
cordate to almost circular leaves by the combination of the 
following characters: Leaf blades bright green, whitish on 
the lower surface, smooth, with trichomes only on the veins; 
inner tepals 6–8, ca 2 cm long, obtuse at apex, claret; inner-
most cucullate tepals dark purple.

Type: Peninsular Malaysia, southeast Pulau Penang, 
Taman Negeri Bukit Panchor, S of Sg. Kecil Hilir, E of 
Nibung Tebal. Swampy and black water scattered along the 
small stream through the park forest. 26-05-2015, KT(P)15–
16 (holotype USMP, isotypes C, K, L, KEP, SING).

Etymology
Refers to the type locality ‘Taman Negeri Bukit Panchor’.

Description
Rhizome slender, 2.0–4.0 × ca 0.5 cm, villous. Stolons thin, 
up to more than 40 cm long. Leaf blades bright green or 

Figure 30. Barclaya panchorensis sp. nov. (a) Drawing of a cultivated specimen, (b) flower seen in longitudinal section. Illustration by K. R. 
Jensen.
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when exposed to the sun a little darker, whitish on the lower 
surface, smooth, with trichomes only on the veins; younger 
submerged leaves flaccid (Fig. 24) and more ovate; mature 
leaves at the water surface cordate to almost circular, 3–5 cm 
in diameter and coriaceous (Fig. 28a). Petioles green, 5–10(–
15) cm long and pubescent to glabrous with short trichomes 
and glandular trichomes in young specimens becoming more 
prominent in mature specimens. Mature plants may have 25 
or more leaves. Flowers ca 5 cm in diameter, night-blooming; 
pedicel 10–15 cm long, pubescent to glabrous with glan-
dular and multicellular uniseriate trichomes. Outer tepals 
2.5–3.0 cm long, keeled, brownish purplish on the adaxial 
side; apiculi flat, almost glabrous. Inner tepals 6–8, ca 2 cm 
long, obtuse at apex, claret (deep purple red to dark red) on 
both sides; innermost cucullate tepals dark purple, 3–4(–5), 
short. Uppermost staminodes with a broad, purple base, 

and a yellow downwards-pointed apex; with an additional 
15–20, yellow staminodes. Anthers 20–30, yellow–whitish. 
Stigmatic cup with 8–10 yellow carpellary appendages. Fruit 
spherical, ≥ 1 cm; carpels 8–10; seeds ca 1.0 × 0.5 mm, ellip-
soid, red as young, strongly echinate.

Distribution and ecology
Peninsular Malaysia; Pulau Pinang and Kedah (?). The local-
ity at Bukit Panchor R. F., Pulau Pinang, is in a small valley 
with a broad U-shaped profile, with several interconnected 
streamlets slowly sieving through the vegetation. B. pancho-
rensis grows intermingled with Cryptocoryne elliptica Hook.f. 
in this reticulate pattern of niches. Both species are adapted 
to light flecks passing through the canopy to their exposed 
leaves.

Figure 31. Barclaya rugosa sp. nov. (a) Habit by streamlet with emergent leaves, (b) habitat by streamlet with half emergent plants and a few 
seedling leaves (upper right). Photos by N. Jacobsen; (a) based on NJM 04–23, (b) on NJM 14–20.
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At Pusat Percubaan Tumbohan Hutan, Selatan Kedah, 
Kampung Pegawai, Pahau, between Mahang and Kulim, 
Kedah, Cryptocoryne elliptica coexists with a yet undeter-
mined species of Barclaya with small round leaves, but no 
flowering material has yet been observed; we expect this to 
be B. panchorensis.

Conservation status
Data deficient (IUCN 2019). At present the species is only 
known from one (probably two) localities in Bukit Panchor 
and near Pusat Percubaan Tumbohan Hutan. More observa-
tions are needed to outline a conservation assessment.

The habitats are prime wallow sites for mud bathing wild 
boar. If the destruction of the site is not too massive, the veg-
etative propagation will ensure the prevalence by the stolons 
of B. panchorensis, and the easily detachable basally budding 
leaves of Cryptocoryne elliptica. Therefore, if the habitat is 
maintained, there may not be any conservation problems. 
Tree cutting may change the ecological situation dramati-
cally, so a well-planned long termed management plan for the 

nature area is critical. It is likely that especially the population 
of wild boars may need to be controlled.

Notes
Barclaya panchorensis may resemble B. kunstleri in leaf shape, 
size and colour, but the lower leaf surface is whitish and red-
dish in B. kunstleri (Fig. 24). Barclaya panchorensis has 6–8, 
ca 2 cm long, inner tepals, while B. kunstleri has 3(–4) short 
inner tepals.
7. Barclaya rugosa Sofiman Othman & N.Jacobsen, 
sp. nov. (Fig. 5C(j), D(d)–(e), 31, 32, 33, 34)

Diagnosis
A species that differs from other species with green, round 
leaves by the combination of the following characters: 
Mature plants emergent; pedicels and petioles lanate, hav-
ing extremely long, ± reflexed trichomes on the pedicels and 
petioles which completely cover the underlying cell surfaces; 
inner tepals on the abaxial surface yellowish purplish, but 
adaxial surface darker purplish.

Figure 32. Barclaya rugosa sp. nov. (a) Flowering cultivated specimens, (b) young, submerged seedlings with elongate, first developed leaves, 
(c) older submerged seedlings have developed cordate leaves and beginning to develop into emergent adult leaves. Photos by N. Jacobsen; 
based on NJM 04–23.
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Type: Ng, F.S.P., Kep. Field no. FRI 1514 (holotype KEP 
not seen, isotypes K000843035*, SING 0079347 not seen), 
W Malaysia, Pahang, Trail to Gunong Tahan, 16 Aug 1966.

Previously referred to as: B. rotundifolia auct. non M.Hotta: 
Schneider and Williamson (1993, p. 491); Williamson and 
Schneider (1994, p. 163); Schneider and Williamson (1996, 
p. 87); Jacobsen and Ipor (2007, p. 90); Kiew (2015, p. 213 
and Fig. 1).

Etymology
Refers to its rugose leaves.

Description
Rhizome stout, 2–8 × 1–2 cm, densely villous, with mul-
ticellular uniseriate trichomes; stolons never observed. Leaf 
blades 8–17(–20) × 8–16(–20) cm, bright green, rugose, 

cordate, bluntly acute to orbicular, sometimes broader than 
long, pubescent on the main veins of the upper surface and 
on most of the lower surface; seedlings have submerged flac-
cid leaves which are more cordate; mature leaves protrude 
above the water and are coriaceous in texture; petioles green, 
5–15(–20) cm long and with a silvery-like, lanate covering 
of long multicellular, uniseriate trichomes; glandular tri-
chomes have not been observed. Flowers fully opened 5–6 
cm in diameter, day-blooming, with five rather narrow outer 
tepals whitish on the adaxial side turning pinkish–purplish 
red towards the ovary which has the same colour on the 
lower part; pedicel 10–15 cm long, with a silvery lanate cov-
ering of long trichomes. Outer tepals narrow, 2.5–3.5 cm 
long, keeled, covered with long trichomes, with glandular 
trichomes towards the base and margin; apiculi with long 
trichomes. Inner tepals 6–8, 1.5–2.0 × ca 0.3 cm, broad, 
rounded, with the apical parts yellowish; innermost cucullate 

Figure 33. Barclaya rugosa sp. nov. (a) Flowering cultivated specimen, (b) longitudinal section of flower with hypogynous outer tepals, 
epigynous inner tepals, innermost cucullate tepals, ca 10 yellowish staminodes bending downwards towards pendulous, red anthers, red 
carpellary appendages, and the ovules are barely visible abaxially to the whitish stigmatic cup. Photos by N. Jacobsen; based on NJM 04–23.
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tepals broad and black–purple. Uppermost staminodes with 
a broad, purple base, and a yellow downward pointing apex 
and about 9, yellow-purplish staminodes. Anthers 40–50(–
60), red-purple. Stigmatic cup yellow with about 9 purplish 
carpellary appendages. Fruit spherical, ca 2 cm in diameter, 
with remnants of the outer tepals and inner floral tube; car-
pels about 9. Seeds ca 2 mm long, spiny, ellipsoid.

Distribution and ecology
Peninsular Malaysia (MyBIS 2021b), in Kelantan, 
Terengganu, Pahang and Johor (Kiew 2015); Sabah (speci-
mens at L from Sandakan distr., Gunong Tavai (Madani 
no. San 81305), Sungai Timbalas, S of Telupid (Meijer no. 
38942), Sungai Karang, S of Telupid (Meijer no. 38301), 
Labuk road (Meijer no. 53521).

Barclaya rugosa grows in somewhat shaded habitats in 
scattered stands or in colonies in and along slowly running 
streamlets in flat marshy areas or temporary pools. In Johor 
it often grows associated with Cryptocoryne (Williamson and 
Schneider 1994) and our observations in Panti Recreational 
Forest, Johor. Schneider and Williamson (1996) describe the 
habit and habitat of B. rugosa between Kahang and Jameluang 
as ‘an emergent marsh-like species in muddy, swampy areas 
along stream banks’. Kiew (2015) describes the habitat as 
‘waterlogged fine clay substrate at the edge of freshwater 
swamp, shallow margins of slow flowing streams or in muddy 
hollows’. Only seedlings have submerged leaves, which may 
be maintained for years (Fig. 32b), while in mature flowering 
plants the leaves are held well above the water surface.

Conservation status
Least concern (IUCN 2019), with the distribution presented 
by Kiew (2015; as B. rotundifolia). We agree, although the 
distinctive habitats may be threatened in the future.

Notes
Barclaya rugosa seedlings germinate submerged and can stay 
submerged for years. Barclaya rugosa is the only Barclaya spe-
cies which in the mature stage is truly emergent.

At the herbarium in K there is a specimen labelled Barclaya 
‘nympheaefolia Griffith’, Griffith 134, Malacca, 1863–1864, 
K000842026 (and one s.n., K000842023); apparently a 
name that was never published. King (1889) cites it under 
B. motleyi.

8. Barclaya wellyi Wongso, Ipor & N.Jacobsen, sp. 
nov. (Fig. 5C(k), 35, 36, 37)

Diagnosis
A species that differs from other species with green-brown 
leaves by the combination of the following characters: Pedicels 
and petioles appearing glabrous, almost only with glandular 
trichomes; leaf blades cordate, with an uneven surface caused 
by the sunken veins, giving the leaf blade an uneven to bul-
late appearance; outer tepals almost glabrous; flower base of 
flower appearing obtuse–truncate with a bulge at the base; 
inner tepals 4, short, broadly rounded, yellow; innermost 
cucullate tepals 3, broad rounded pinkish.

Type: Wongso SW2103 (holotype BO, isotypes ANDA, 
C, L, M), Indonesia, Sumatera, Riau Prov., Indragiri Hulu 
Regency, near Rengat, 27 May 2021.

Eponymy
Named after Mr. Welly Yansen, a long-time investigator of 
aquatic plants of Sumatera.

Description
Rhizome stout, 2–5 × ca 1 cm, villous; stolons somewhat 
stout. Leaves 10–15, with 10–20(–30) cm long petioles, 

Figure 34. Barclaya rugosa sp. nov. Drawing of an emergent cultivated specimen with rugose leaves and lanate petioles and pedicel. 
Illustration by K. R. Jensen; based on NJM 04–23.
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appearing glabrous, but with glandular trichomes; leaf-blades 
6–10 × 6–10 cm, cordate, with overlapping lobes at base, 
ovate-rounded to rounded, obtuse at apex, brownish, with an 
uneven to bullate surface due to sunken veins, in shade dull 
light yellowish green, lighter on the lower surface, smooth, 
with few brownish trichomes at the base of the leaf, when 
submerged soft and flexible and more ovate. Flowers fully 
opened ca 4 cm in diameter, night-blooming; pedicel 5–20 
cm long with glandular trichomes and with few trichomes 
just beneath the flower; flower base ovoid with a bulge clearly 
demarcating the petiole from the flower. Outer tepals ca 3 
cm long, keeled, light brownish, abaxially only sparsely cov-
ered with short trichomes and glandular trichomes, adaxially 

greenish; apiculi short and glabrous. Inner tepals ca 4, broadly 
rounded, yellow, ca 1.5 cm long; innermost cucullate tepals 
3(–4), yellow to light pinkish. Upper staminodes with a 
broader, pinkish base and a yellow apex; lower staminodes 
more slender, whitish. Anthers 20–30, yellowish. Stigmatic 
cup with ca 9 yellow carpellary appendages; inside of stig-
matic cup pinkish. Fruit ellipsoid, white–pinkish. Seeds dark 
brown, ca 2 mm long, spiny, ellipsoid.

Distribution and ecology
Indonesia, Sumatera, and presently only known from the type 
locality near Rengat, Indragiri Hulu Regency. The habitat is 

Figure 35. Barclaya wellyi sp. nov. (a) Habitat in upper part of ditch among self-sown rubber trees, (b) lower part of ditch with only the 
centre part with submerged plants. Photos by W. Yansen; based on SW2103.
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a ditch in an old rubber plantation alongside an oil palm 
plantation, seasonally carrying sieving water, where it grew 
together with Cryptocoryne minima Ridl. Water parameters: 
pH 4.4, conductivity 13 μS cm−1, water temperature 29°C.

Conservation status
Data deficient (IUCN 2019). The species is presently only 
known from the type locality near Rengat, Riau Prov. It may 
be present in other places in the region, but more observa-
tions are needed to outline a conservation assessment.

Notes
Barclaya wellyi was first collected at the type locality on 22 
May 2015 but was then not recognised as different from  

B. hirta. A closer study of photographs from 2015 and new 
material revealed that it was sufficiently different from B. 
hirta to be recognized as a new species.

Unsolved questions
We have seen photographs from Sarawak of Barclaya with 
red-crimson-magenta flowers, which could belong to B. 
rotundifolia, but leaf characteristics were not observable and 
fresh/dried material is needed to elucidate their identity: 
Marudi, Similajan N.P., Kubah N.P. and NW of Kanowit. 
We have also seen photographs from C and N Sumatera of 
two green, cordate leaved Barclaya, but flowering material has 
not been available.

Figure 36. Barclaya wellyi sp. nov. (a) Emergent growth of plants with leaf veins sunken into the surface; the light green leaves are Cryptocoryne 
minima Ridl., (b) flower beginning to open in situ, (c) cultivated flowering plants. Photos (a, b) by W. Yansen, (c) by S. Wongso; based on 
SW2103.
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