
Descriptions of two new species of Nepenthes (Nepenthaceae)
from Thailand and their phylogenetic analysis based on AFLP
technique species confirmation
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Summary. Two new species of Nepenthes (Nepenthaceae) from Southern Thailand, N. bracteosa sp. nov. and
N. hirtella sp. nov. are described and illustrated. Descriptions of the species are given compared to their related
species, N. krabiensis and N. kerrii, collected in Thailand. They are separated from N. krabiensis and N. kerrii by
characteristics of leaf shape, pitcher shape, indumentum, and bracteole. Confirmation of these two new species
was determined by phylogenetic relationships using the Amplified Fragment Length Polymorphism (AFLP)
technique.
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Introduction
The genus Nepenthes, known as the tropical pitcher
plant or monkey cup, is in the family Nepenthaceae
(order Caryophyllales). The first encounter with
Nepenthes in the mid-17th century focused on its
taxonomy, diversity and distribution. The Nepenthes
flora of Indochina and the Philippines, in particular,
have attracted much recent attention (McPherson
2009; McPherson 2012). Nepenthes comprises approxi-
mately 160 species, with the greatest diversity with
many endemic species, in the Philippines and Borneo.
Several taxa have been recently described from
Indochina: N. bokorensis Mey (Mey 2009), N. thai Cheek
(Cheek & Jebb 2009), N. holdenii Mey (Mey et al. 2010),
N. mirabilis var. globosa M.Catal. (Catalano 2010a),
N. suratensis M.Catal. (Catalano 2010b), N. andamana
M.Catal. (Catalano 2010c), N. kerrii M.Catal. & Kruetr.
(Catalano 2010d), N. chang M.Catal. (Catalano 2010e),
N. rosea M.Catal. & Kruetr. (Catalano 2014),
N. kongkandana M.Catal. & Kruetr. (Catalano 2015),
N. krabiensis Nuanlaong, Onsanit, Chusangr. & Sura.
(Nuanlaong et al. 2016), N. malayensis A.Amin,
M.N.Faizal & Dome (Tamizi et al. 2020), N. latiffiana
M.N.Faizal, A.Amin & Dome and N. domei M.N.Faizal,
A.Amin & A.Latif (Ghazalli et al. 2020). In Thailand,
14 species and one variety of Nepenthes are currently
recognised. Of these, nine species including our new
species are considered to be closely related and they
have been attributed to section Pyrophytae Cheek &
Jebb (Cheek & Jebb 2016). Seven species in section
Pyrophytae are found on the summit areas of moun-
tains, namely, N. chang (300 m a.s.l.), N. kerrii (500 m

a.s.l.), N. krabiensis (500 – 600 m a.s.l.), N. rosea (450 –

520 m a.s.l.), N. smilesii Hemsl. (16 – 1,500 m a.s.l.),
N. bracteosa sp. nov. (710 – 760 m a.s.l.) and N. hirtella
sp. nov. (348 – 355 m a.s.l.). While four species,
N. andamana, N. kampotiana Lecomte, N. kongkandana
and N. suratensis are found at sea level. Generally,
plants in section Pyrophytae have tuberous rootstocks,
which is an adaptation for fire, and are found in
seasonal habitats. Members of section Pyrophytae lack a
climbing stem and the upper pitchers (which arise
after the inflorescence is first produced) are borne on
stems with short internodes. The tendril of the upper
pitchers lacks a coil, and the partial-peduncles are 1-
flowered, with short pedicels/partial-peduncles
(Cheek & Jebb 2016). During the dry season, Nepenthes
decrease leaf, flower, and pitcher production. The
tuberous rootstock is likely to act as a water and
nutrient store for survival during periods of unsuitable
environmental conditions (Mey et al. 2010).

However, the pyrophytic species are found to be
closely related to section Montanae Danser (Danser
1928), which share most of their characteristics. Plants
from section Montanae lack fleshy tubers, have
climbing stems, coiled tendrils, and longer pedicels
(Cheek & Jebb 2009). In southern Thailand near the
Malaysian border, two species namely, N. sanguinea
Lindl. and N. thai Cheek, have been found, which are
relatives of Penisular Montanae, such as N. benstonei
C.Clarke, N. gracillima Ridl., N. macfarlanei Hemsl. and
N. ramispina Ridl. in highland Malaysia (Cheek & Jebb
2009). However, the two new species are similar in
overall appearance and share many characteristics
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with pyrophytic species such as: long racemose inflo-
rescence, flowering at the rosette stage, seed with
reduced filiform appendages, coriaceous narrow
leaves, decurrent leaf attachment, tuberous rootstock,
and pyrophytic habitat. As a result, the two new species
could not be classified as members of section
Montanae.

Despite previous research, evolution within the
genus Nepenthes is still poorly understood. Currently,
research in Nepenthes has been focused on their actual
diversity. These include biogeographical and environ-
mental processes, and animal-plant interactions that
are facilitated mostly by characteristics of pitchers and
flowers (Ellison & Adamec 2018). Nepenthes is a cross-
pollinated plant, in which the wide differential archi-
tectures of the phenotypic traits differ resulting from
both genetic and environmental factors found in their
habitat (Rowe & Speck 2005). Genetic analyses have
revolutionised systematics and provided important
insights into the understanding plant evolution. The
complete genome of Nepenthes has not yet been
published, resulting in a limited number of molecular
markers available for characterisation of Nephethes
taxa. AFLPs, a PCR-based method that selectively
amplifies a subset of digested DNA fragments to
produce distinctive fingerprints, is the common mo-
lecular marker used for comparing genetic differences
(Paun & Schönswetter 2012). The effectiveness of
AFLP analysis is derived from its capacity to rapidly
produce large numbers of marker fragments for any

organism without the requirement of understanding
any genomic sequence. The AFLP technique has been
used for various applications, including genetic map-
ping, genealogical studies among closely related
individuals, quantification of genetic diversity within
and among species, and phylogenetic studies of closely
related species (Savelkoul et al. 1999). Thus, in this
study, the two new Nepenthes found on the mountain
tops of Khao Wang Hip (Nakhon Si Thammarat
Province) and Khao Shawaplab (Krabi Province) are
described and classified through their phylogenetic
relationships using AFLP techniques.

Materials and Methods

Morphological analysis
Study samples of Nepenthes were collected during a
field investigation from Mt Khao Wang Hip, Nakhon
Si Thammarat Province, 8°16'06.80"S, 99°40'11.99"E,
and Mt Khao Shawaplab, Krabi Province, 7°50'29.53"S,
99°16'35.45"E, Southern Thailand in 2017 – 2018
(Map 1). The extent of occurrence (EOO) and area
of occurrence (AOO) of the Nepenthes populations was
calculated to determine the conservation status using
Geocat (Bachman et al. 2011). All data and dimensions
were either collected in the field from live plant
specimens, or by a more thorough examination using
a Nikon SMZ-U Stereo Zoom Microscope with a Nikon
DXM1200F digital camera and ACT-1 software (ver-

Map 1. Sample collecting sites for the Nepenthes species in this study in Southern Thailand. Locality 1 N. bracteosa and locality 2
N. hirtella. Map was modified from Google Maps.
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3. Leaves obovate or oblanceolate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
3. Leaves linear-lanceolate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
4. Leaves obovate, tendril longer than pitcher approximately 40 – 50%; indumentum covering leaf axil and

inflorescence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. kerrii
4. Leaves oblanceolate, tendril longer than pitcher approximately 10 – 30%; indumentum covering all vegetative

parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. hirtella
5. Short hairs present on all parts or some part of plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
5. Stem and leaves glabrous (pitcher, inflorescence, tendril excluded) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
6. Indumentum on all vegetative parts; tendril as long as or shorter than pitcher . . . . . . . . . . . . . . . N. smilesii
6. Indumentum present on some parts of the plant; tendril longer than pitcher. . . . . . . . . . . . . . . . . . . . . . 7
7. Lower pitcher narrowly ovate in the lower third or lower half and tubular above………......….N. kongkandana
7. Lower pitcher ovate in lower half and narrowing above or completely ovate . . . . . . . . . . . . . . . . . . . . . . . 8
8. Lid smaller than mouth, triangular mouth as large as 1

�
3 to ½ of the lower pitcher length; flower green with red

margins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. suratensis
8. Lid larger than mouth, ovate mouth as large as ¼ of the lower pitcher length; flower red . . . . N. andamana
9. Pseudo-petiolate leaves; lid broadly ovate to round; bract present in all flowers in both male and female

inflorescences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. bracteosa
9. Sub-petiolate leaves; lid orbicular; bract present on partial peduncles . . . . . . . . . . . . . . . . . . . N. kampotiana
10. Hip present at the mid-section or absent in lower pitcher; indumentum covering all aerial parts except upper

surface of leaves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. chang
10. Hip present at the lower 1

�
3 in both lower and upper pitchers; indumentum present on some parts of the

plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
11. Indumentum often covering leaf margin and midrib; lower pitcher green to light pink, with dark speckles

outside and uniformly green to dark pink within . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. rosea
11. Indumentum lacking on stem, lamina, leaf margin and shoot; lower pitcher green to red, with red speckles

outside and light green or green with blotches over the inside. . . . . . . . . . . . . . . . . . . . . . . . . N. krabiensis
12. Leaves petiolate; fimbriate leaf margin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
12. Leaves sessile or with a short, poorly defined petiole; entire leaf margin. . . . . . . . . . . . . . . . . . . . . . . . . . 14
13. Lower pitcher ovoid in the basal third, narrowing slightly to form a hip and cylindric above. . . . N. mirabilis
13. Lower pitchers round to oval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. mirabilis var. globosa
14. Producing ground pitchers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
14. Not producing ground pitchers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
15. Lower pitcher urceolate, peristome incurved; inflorescence paniculate . . . . . . . . . . . . . . . . . . N. ampullaria
15. Lower pitcher elongated and smaller, very thin peristome; inflorescence racemose. . . . . . . . . . . . N. gracilis
16. Leaf base amplexicaul, clasping the stem transversely; lid ovate, truncate at base . . . . . . . . . . . N. sanguinea
16. Leaf base decurrent, running longitudinally down the stem as wings; lid elliptic, round at base . . . . N. thai
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