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Systematic Study of the Banana Family Musaceae in Thailand

ABSTRACT

Though banana is one of the favorite fruits to consumers—export quantity reach more
than 17 million tons each year—wild and landrace bananas which are the primary resources for
genetic improvement are rarely known, especially in Thailand which is their main distribution
area. Aimed to publish new discoveries on the bananas (the Musaceae family) in Thailand, a
new species and a study on floral morphology of the banana flowers were published during the
course of this project. Musa nanensis Swangpol & Traiperm or Kluai Si Nan recently found in
Thailand and published in 2015 significantly alters morphological descriptions of the banana
family and, in fact, the whole ginger (Zingiberales) order. It possesses several unique floral
characters--especially its six fused tepals of three sepals and three petals and six stamens,
each fused at the base--while typical banana flowers have fused three sepals and two petals
that form into a compound tepal with another separated petal, called free tepal and five free
stamens. The appearance of these characters which are marked as ones of the most primitive
floral features among its relatives will be an important source for the genetic, diversity,
developmental, ecological and evolutionary studies in its family and order in the coming future.
Crucially, the plant was found in only one location and is at risk of extinction. Significance of
the finding was pronounced by being highlighted in several international media such as the
BBC Thai fan page and exceptionally selected as one of the Top 20 most intriguing new

species discovered in 2015 by www.Sci-News.com. Apart from the articles, several studies has

been accomplished including 300 voucher specimens deposited or will soon be deposited in
herbaria, Musaceae floral anatomy and micro-morphology of 49 accessions of 22 taxa, light and
scanning electron micrographs of seeds comprising 22 genera, and 44 taxa in the Zingiberales,
analyses of genome sizes of 15 wild banana species and phylogenetic analysis of four DNA
regions i.e. ITS2, rps16, psaA and petA from 39 accessions including 18 of Musaceae and two
outgroup taxa. In addition, one international proceeding, 12 oral and eight poster presentations
were delivered in several national and international meetings. In conclusion, 32 taxa of the
bananas in Thailand, 17 species are proposed by the author. Being prepared are a checklist
and a manuscript of Musaceae in Thailand for the Flora of Thailand book series with complete

descriptions and key to species which are expected to be submitted by the end of this year.

Keywords: Diversity, Genetic Sequence, Morphometrics, Musaceae, Taxonomy
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2.1 Taxon Sampling
Voucher specimens of 20 taxa, 15 species (proposed 16 species), 45 accessions of native
& exotic banana with three outgroup taxa were prepared and ready for the study and to be
deposited to herbarium. The specimens selected are listed in Table 1. One species, Musa

rubra Wall. Ex Kurz, was not found in Thailand and will be report against earlier listed.

Table 1. List of banana accessions to be used in the study.

No. Genus |Sp. # Species >ection Name Ace. source/
(Cheesman, 1947) No. Origin
1 | Musa 1.1 | M. acuminata Colla subsp. Musa Pa La-u 131 Prachuap Khiri
microcarpa N.W. Simmonds Khan
2 | Musa 1.1 | M. acuminata Colla subsp. Musa Pa Namtok Kha-On 136 Prachuap Khiri
microcarpa N.W. Simmonds Khan
3 | Musa 1.2 | M. acuminata Colla subsp. Musa Pa Chumphon 104 | Chumphon
malaccensis (Ridl.) N.W. Simmonds
form 1
4 | Musa 1.2 | M. acuminata Colla subsp. Musa Pa Pa To 107 Chumphon
malaccensis (Ridl.) N.W. Simmonds
form 1
5 | Musa 1.2 | M. acuminata Colla subsp. Musa Pa Hat Prapat 108 Ranong
malaccensis (Ridl.) N.W. Simmonds
form 1
6 | Musa 1.3 | M. acuminata Colla subsp. Musa Pa Na Thon 211 Satun
malaccensis (Ridl.) N.W. Simmonds
7 | Musa 1.3 | M. acuminata Colla subsp. Musa Pa Salawin 281 Mae Hong Son
malaccensis (Ridl.) N.W. Simmonds
8 | Musa 1.3 | M. acuminata Colla subsp. Musa Pa Mae Tho 421 Mae Hong Son
malaccensis (Ridl.) N.W. Simmonds
9 | Musa 1.4 | M. acuminata Colla subsp. siamea Musa KhaePhetchabun 1 Phetchabun
N.W. Simmonds
10 | Musa 1.4 | M. acuminata Colla subsp. siamea Musa Pa PliLueang Ban 173 Nakhon
N.W. Simmonds Pa Kluai Ratchasima
11 | Musa 1.4 | M. acuminata Colla subsp.siamea Musa Pa Dong La-khon 300 Nakhon Nayok
N.W. Simmonds
12 | Musa 1.5 | M. acuminata Colla subsp. 1 Musa Pa Umong Piyamit 206 Yala
13 | Musa 1.5 | M. acuminata Colla subsp. 1 Musa Pa Halabala 2 493 Narathiwat
14 | Musa 1.5 | M. acuminata Colla subsp. 1 Musa Pa Suan Meun 497 Yala
Buppha
15 | Musa 1.6 | M. acuminata Colla subsp. 2 Musa Kluai Thahan Phran 155 Chiang Mai*
16 | Musa 2 M. balbisiana Colla Musa Tani Sawankhalok 3 Sukhothai
17 | Musa 2 M. balbisiana Colla Musa Tani Nu 4 Bangkok
18 | Musa 2 M. balbisiana Colla Musa Tani Tat Luang 12 Nan
19 | Musa 3 M. coccinea Andrews Callimusa Rattakhathali 223 Phetchabun*
20 | Musa 3 M. coccinea Andrews Callimusa Rattakhathali QSBG 519 Chiang Mai*
21 | Musa a M. gracilis Holttum Callimusa Si Nara QSBG 128 Chiang Mai*
23 | Musa 4 | M. gracilis Holttum Callimusa Si Nara Pa Chum 487 Narathiwat
Chon Ban Bara
24 | Musa 4 | M. gracilis Holttum Callimusa Si Nara HBWRS 488 Narathiwat
No. Genus |Taxa Species Section Name Acc. Source/
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# (Cheesman, 1947) No. Origin
25 | Musa 5 | M. itinerans Cheesman Musa Hok Khao Kho 100 Phetchabun
26 | Musa 5 M. itinerans Cheesman Musa Hok Chong Yen 306 Kamphaeng Phet
27 | Musa 5 M. itinerans Cheesman Musa Hok QSBG 2 517 Chiang Mai
28 | Musa 6 M. laterita Cheesman Rhodochlamys Bua Si Som 352 Mae Hong Son
Meuang Pon
29 | Musa 6 M. laterita Cheesman Rhodochlamys Bua Si Som MUSC 516 Bangkok*
30 | Musa 7 M. ornata Roxb. Rhodochlamys Bual.uang 433 KamphaengPhet*
31 | Musa 7 M. ornata Roxb. Rhodochlamys Bua Si Chomphu 515 Bangkok*
32 | Musa 8 M. serpentina Swangpol & Somana Undetermined Nakkharat Dan 246 Kanchanaburi
Chedi Sam Ong
33 | Musa 8 M. serpentina Swangpol & Somana Undetermined NakkharatHuai 353 Mae Hong Son
Hang Pon
34 | Musa 8 M. serpentina Swangpol & Somana Undetermined Nakkharat Mae Tho 355 Mae Hong Son
35 | Musa 9 M. velutina H. Wendl. &rude Rhodochlamys Rung Arun 168 NakhonRatchasi
ma
36 | Musa 10 | Musa sp.1 Undetermined sp.1 Huai Nam 125 Chiang Mai
Dang
37 | Musa 10 | Musa sp.1 Undetermined sp.1 QSBG 2 235 Chiang Mai
38 | Musa 10 | Musa sp.1 Undetermined sp.1 Doi Suthep 255 Chiang Mai
39 | Musa 11 | Musa sp. 2 cf. M. velutina Rhodochlamys sp. 2 520 Bangkok*
40 | Musa 12 | Musa sp.3 Undetermined sp.3 Nan 473 Nan
41 | Ensete 13 | E glaucum (Roxb.) Cheesman - NuanThaKhanuw 244 Kanchanaburi
42 | Ensete 13 | E glaucum (Roxb.) Cheesman - Nuan Mae Klong 317 | Tak
43 | Ensete 14 | E superbum (Roxb.) Cheesman - Pha Pli Lueang 242 Kanchanaburi
44 | Ensete 14 | E superbum (Roxb.) Cheesman - Pha Pli Leuang 391 Kanchanaburi
Sam Poi Resort
45 | Musella 15 | Musella lasiocarpa (Franch.) C.Y. - Dararatsami 231 Nakhon
Wu ex HW. Li Ratchasima*
46 | Ravenala | OG | R madagascariensis F.J. Gmel. - Traveller's palm 518 Bangkok*
47 | Strelitzia OG | S. reginae Banks ex Aiton - Bird of paradise - Bangkok*
48 | Heliconia OG | H. rostrata Ruiz & Pav. - Lobster claw - Bangkok*

* Exotic ornamental plants collected from banana collections or markets

2.2 Morpholosgical characterization

Morphometrics study is being prepared.

multivariate analysis have been selected and arranged (Table 2).

Morphological characters to be used
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Table 2 Coding of morphological characters for use in multivariate analysis.

No.  Characters Coding
1. Leaf habit 1= erect, 2=intermediate, 3=drooping
2. Dwarfism 1=dwarf, 2=normal
3. Pseudostem height 1=<2, 2=211029,3=23
4. Pseudostem circumstance 1= <49, 2= 49 to 99, 3= 2100
5. Pseudostem waxiness 1=non-waxy, 2=waxy
6. Pseudostem color 1=green-yellow, 2= medium green, 3= green, 4= dark

green, 5= green-red, 6= red, 7= red-purple, 8= blue

7. Blotch on pseudostem 1= blotch present, 2= blotch absent

8.  Pseudostem underlying colour 1= pink-purple, 2=red, 3= purple

9. Sap colour 1=watery, 2=milkly, 3=red-purple orange
10.  Number of sucker 1= <5, 3= 26
11.  Sucker position 1=taller that parent plant,

2= more than % of the height of the parent plant,
3= between ¥ and % of the height of the parent plant,
4= none or inhibited

12.  Blotches on leaves of suckers 1=without blotches, 2=little or narrow blotches, 3=large

purple blotches

13.  Lf blade length : petiole length (L/P ratio) 1= <3,2=3.0t0 3.5, 3= >35
14.  Leaf blade length : width (L/W ratio) 1= <2, 2=21t0 29, 3= 23
15.  Petiole blotch occurrence 1=sparse blotching,

2=small blotches,
3= large blotches,
4=extensive pigmentation,

5= without pigmentation
16.  Petiole blotch colour 1= brown, 2=dark brown, 3=brown-black, 4=black-purple

17.  Petiole canal 1=open with margins spreading,
2=wide with erect margins,
3=straight with erect margins,
d=margins curved inward

5=margins overlapping

18.  Shape of leaf base 1=cuneate, 2=oblique with one side cuneate, one side
rounded, 3=round, 4=cordate/auriculate

19. Color of midrib adaxial surface 1=yellow, 2= light green, 3=green, d=pink-purple, 5=red-
purple, 6=purple to blue

20.  Wax on leaf blade 1= very little or no visible sign of wax,
2=slightly waxy, 3=moderately waxy, 4=very waxy
21.  Wax on underside of leaf blade 1=non-waxy, 2=waxy

22.  Peduncle length 1= <30, 2= 31to 60, 3= 261
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No.  Characters Coding

23.  Peduncle colour 1=light green, 2=green, 3=dark green, d=red or
pink/purple, 5=with purple-brown to blue blotches

24.  Peduncle hairiness 1=hairless, 2=slightly hairy, 3=very hairy, short hairs (similar
to velvet touch), 4=very hairy, long hairs (>2 mm)

25.  Rachis type 1=truncated, no bract scar below the last hand of fruit,
2=present and male bud may be degenerated or
persistent

26.  Rachis position 1=falling vertically, 2=at an angle, 3=with a curve,
d=horizontal, subhorizontal, or curving upward, 5=erect

27. Rachis appearance 1=bare,
2=neutral flowers (one to few hands only, stalk is bare
below),
3=male flowers/bracts above the male bud (but the stalk
is bare above flowers/bracts),
d=neutral/male flowers and presence of withered bracts
(on the whole stalk),
5=neutral/male flowers on the whole stalk without
persistent bracts,
6=small bunch from neutral/hermaphrodite flowers just
above the male bud

28. Male bud type 1=normal (present), 2=degenerating before maturity,
3=absent

29.  Male bud shape (length:width) 1=narrowly lanceolate (4:1), 2=lanceolate (3:1),
3=narrowly ovate (2:1), 4=ovate (3:2), 5=broadly ovate
(6:5)

30. Bract imbrication 1=greatly imbricate (tip of the younger bracts are more
visible)
2=slightly imbricate (tip of the younger bracts are visible)
3=convolute (tip of the younger bracts are completely
hidden)

31.  Yellow colour on bud tip 1=yellow, 2=no yellow

32.  Bract shoulder compare to mid pt. 1=narrower, 2=equal, 3=larger

33.  Shape of bract apex 1=pointed, 2=slightly pointed, 3=intermediate, 4=obtuse,
5=obtuse and split

34.  Bract external colour 1=yellow, 2=green, 3=red, 4=red-purple, 5=purple-brown,
6=purple, 7=blue, 8=pink-purple, 9=orange-red

35.  Bract external streak colour 1=yellow streak, 2=no yellow streak

36. Bract external colour fading 1=color discontinuing towards the base (loss of

pigmentation at the base),

2=color homogenous (pigmentation is uniform and

continues until the base)
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No.  Characters Coding
37.  Wax on bract 1=very little or no visible sign of wax,
2=very few wax, 3=moderately waxy, 4=very waxy
38. Bract internal colour 1=whitish, 2=yellow or green, 3=orange red, 4=red,
5=purple, 6=purple brown, 7=pink-purple
39. Bract behaviour before falling 1=revolute(rolling), 2=not revolute (not roling)
40.  Bract scar on rachis 1=very prominent, 2=not prominent
41.  Compound tepal basic colour 1=white, 2=cream, 3= yellow, 4=orange, 5=pink/pink-
purple
42.  Compound tepal pigmentation 1=very few or no visible sign of pigmentation, 2=rust-
coloured spots, 3=presence of pink
43, Lobe colour of compound tepal 1=cream, 2=yellow; 3=orange, 4=green
4d.  Crease of free tepal tip 1=little or not visible sign of development, 2=developed,
3=very developed
45.  Style shape 1=straight, 2=curved under stigma, 3=curved at the base,
4=curved twice
46.  Stigma colour 1=cream, 2=yellow, 3=pink/pink-purple, 4=bright yellow,
5=orange
47.  Ovary shape 1=straight, 2=arched
48.  Ovary basic colour 1=white, 2=cream, 3=yellow, 4=green
49.  Ovary pigmentation 1=very few or no visible sign of pigmentation, 2=with red-
purple
50. Arrangement of ovules 1=two rowed, 2=four-rowed
51.  Bunch position 1=hanging vertically, 2=slightly angled, 3=hanging at angle
45°, d=horizontal-subhorizontal, 5=erect
52. Number of fruit per hand 1= <12, 2=13to 16, 3= 217
53.  Fruit pedicel length (cm) 1=<2, 2=>2
54.  Fruit length (cm) 1= <15, 2= >16
55.  Fruit curving 1=straight, 2=straight in the distal part, 3=curved,
d=curved in ‘S’shape
56. Transverse section of fruit 1=pronounced ridges, 2=slightly ridged, 3=rounded
57.  Fruits apex 1=pointed, 2=lengthily pointed, 3=blunt-tipped, 4=bottle-
necked, 5=rounded
58. Peel colour of immature fruit 1=yellow, 2=light green, 3=green, d=green and pink, red or
purple, 5=silvery, 6=dark green, 7=brown/rusty brown,
8=pink, red or purple, 9=black
59.  Pulp colour of ripe fruit 1=white, 2=cream, 3=ivory, 4=yellow, 5=orange, 6=beige-
pink
60.  Pulp thickness of ripe fruit 1=thin pulp, 2=thick pulp
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2.3 Anatomical Characterization

Six banana accessions selected as representatives for anatomical examinations included
Ensete superbum (Roxb.) Cheesman (SS & JS 509), Musa acuminata Colla subsp. siamea
Simmonds (SS & JS 001), M. coccinea Andrews (SS & JS 223), M. laterita Cheesman (SS & JS 308),
and Musella lasiocarpa (Franch.) HW. Li (SS & JS 231). Leaf blade anatomy was examined from
a portion of fresh and marinated leaf segment close to the middle part. All plant materials
were preserved in FAA, 9 parts 70% ethanol, 0.5 parts glacial acetic acid, 0.5 parts commercial

formalin, and then stored in 70% ethanol.

Adaxial leaf epidermis was prepared by scraping the undesired tissue away with a razor
blade then the surfaces were stained for 15 min with 1% Safranin-O in water. The samples
were then dehydrated by passing through an ethanol series and cleared with xylene. The

epidermal surfaces permanently mounted in DePeX mounting media.

Preparations of leaf materials for transverse section (TS) studies were carried out using
the paraffin wax-embedding method. The wax-embedded samples were cut with a Leica SM
2000R sliding microtome at 10-20 Mm thick. Ribbons were then fixed on slide using 0.5%
gelatin. The sections were pre-stained and stained with Safranin-O and Fast Green FCF, then
permanently mounted in DePeX mounting media. The wax-embedding method and the pre-

staining and staining procedures followed those of Thammathaworn (1995).

Permanent slides were examined using an Olympus CX3 Light Microscope (U.S.A.).
Photographs were taken using an Olympus BX43 (U.S.A) compound microscope with an
Olympus DP11 digital camera (U.S.A.) attached. The terminology used to describe anatomical

features of leaves and stems followed Tomlinson (1959).

Leaf anatomy of Musaceae accessions was studied and compared between three genera

and Musa sp. 3 as Fig. 1 and 2.



nasunUavinakeunwsiauldsuayyn

Fig. 1 Adaxial leaf epidermis of A. Ensete superbum (Roxb.) Cheesman, B. Musa acuminata Colla

subsp. siamea Simmonds, C. M. coccinea Andrews, D. M. laterita Cheesman, E. Musella
lasiocarpa (Franch.) HW. Li and F. Musa sp. 3, showing epidermal and hypodermal cells. Scale
bar 50 pm.
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Fig. 2 Leaf transverse section of A. Ensete superbum (Roxb.) Cheesman, B. Musa acuminata
Colla subsp. siamea Simmonds, C. M. coccinea Andrews, D. M. laterita Cheesman, E. Musella
lasiocarpa (Franch.) HW. Li and F. Musa sp. 3, showing a number of hypodermal layers, hy =

hypodermal layer, scale bar 200 pym.
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2.4 Cytogenetic characterization

Chromosomes of Musa serpentina Swangpol & Somana were observed using standard
procedure. Roots in fixative (3:1 absolute ethanol and g¢lacial acetic acid) were kept in -20 °C
and washed in distilled water, then submerged in cellulase and pectinase enzyme mixture for
at least 4 hrs. The root tissue in the enzyme mixture was shattered and filtered by nylon mesh
into 1.5-ml tube. Then 1.5 ml of ice-cold 75-mM KCl was added into the tube, gently mixed
and left at room temperature for 15 min. The mixture in the tube was later put in centrifuge at
7,000 rpm for 5 min and the supernatant was removed. One-ml of freshly prepared and ice-
cold fixative was added into the tube, gently mixed and left at room temperature for 5 min.
Centrifugation and fixative adding were repeated for a few times. Finally, the 50-ul fixative was
added into the tube and gently mixed. The mixture was dropped onto ice-cold slide and air
dried. The slide was then submerged in 95% ethanol and stained with 4,6-diamidino-2-

phenylindole (DAPI). The chromosomes were observed in fluorescent microscope.

From at least 10 cells at metaphase and prophase, it was found that M. serpentina
possessed 22 chromosomes. Secondary constriction on long arm of chromosome 1 was
observed (Fig 3).

Fig. 3 Metaphase spread and karyotype of Musa serpentina Swangpol & Somana

chromosomes (chromosome preparation and photo by Ploenpit Chokchaichamnankit).
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2.5 Molecular characterization
DNA of Musaceae accessions have been extracted and kept in -20C.
2.6 Analyses of ecology and biogeography

Collection sites of all banana accessions were plot onto map of Thailand (Fig 4).

¥ Ensete glaucum

O Ensete superbum

O Musa acuminata subsp. malaccensis
M Musa acuminata subsp. microcarpa
® Musa inata subsp. si

W Musa acuminata subsp.

@ Musa balbisiana

[= Musa gracilis

<+ Musa itinerans

A Musa laterita

W Musa serpentina

@ Musa sp.

Fig. 4 Collection sites of Thailand 171 native bananas collected during 2005-2012.
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# Code Local name Acc# | Qt. Source Location Species Subspecies Gm Note
1 5537 | Uusznand 428 | 2 | @.ulgrand 8.v&ed819 2.970 Musa acuminata malaccensis | AA Naa:mLﬂﬁanﬁﬂLf:amﬁaunﬁwﬁmﬁ'u"lajmu
annsaLitanada sadssdnties
2 5541 | Uusiuag 415 1| a.auidd a.uaiued 2.0809lnd Musa acuminata siamea AA
3 5543 ﬂwmmiﬁw’aqumu 303 2 | anaelin a.ded 2. uasM1en Musa acuminata siamea AA anther ﬁ’ﬂm_} wihaTa
4 5545 ﬂﬁgaamm'z 340 1| e.Uame 8. 1@aINT a.ﬁwnﬂaﬂ Musa acuminata siamea AA
5| 5553 | 1hdva 115 | 2 | 9.878 0.878 2.WAIAITITNIY Musa acuminata malaccensis | AA me‘fumﬂﬁggtyﬁuﬂﬂuﬁa anther & PK
6 5554 | dhaaasdie 321 1 | a.unuuznga a.1uls 3.9¥iu5i Musa acuminata burmannica | AA
7| 5558 | thauua 185 | 1 | a.ehowadd 0.80u8 2.903083 Musa acuminata siamea AA | dgnituaston’ walaldsumaneay, aenuwe
Hoifgassannan
8| 5559 | thwadsewa 108 | 3 | a.wen ﬁdéwmaqméﬂﬁry 2.32%89 Musa acuminata malaccensis | AA | @WIWIALENIBNIINLNAAATITIDFARIANAT
Kra Isthmus Tsunami, ﬁwiﬂﬂﬁﬂﬁuﬂsﬁ'ﬂﬁ‘? na bl lasuny
WEW
9 5560 | 1nwan2 138 | 2 qwmuuﬁamﬁmm‘"n 8.AzM1n 2.8 Musa acuminata malaccensis | AA wa bl lasunsusungs, asluiviauin
10 | 5563 | thufmdesudastnges 27 | 2 | ARTANEDIBUAITIATUNINTT 81084 Musa acuminata siamea AA | WuRSIusNAWaIN1s9AnEAT A.AREIILAS
ALWILWTT yellow bract 9. dnwad
11 5564 | 1himun2 91 | 2| ashwun adhmun 3.iwTTy I Musa acuminata siamea AA | YRinRetiasann ﬂaﬂLWﬁEELﬁ‘U’J
12 5565 | thnzlde 107 3 | aweldz a.nelde LPUNI Musa acuminata malaccensis | AA
Kra isthmus
13 5566 | U13Iunuen 99 | 2 | @ 9unudk 8.29N84 ﬁ].w“wqian Musa acuminata siamea AA
14 | 5567 | dhwu 140 | 2 | a.wul 0. wul 2.8 Musa acuminata malaccensis | AA | inasneLiisunsnandalduaainasianiias
15 5570 | 1hilswam 106 1| e o.melds LPUNS Musa acuminata malaccensis | AA ovary i
Kra Isthmus
16 5571 | thstrsudmnz2 357 2 | a.udmnz a.udieded a.usidadman Musa acuminata malaccensis | AA
17 | 5572 | dhihanasssans 129 | 4 | aNEUUYNTIANREINY 0.ARBINL 9. Musa acuminata burmannica | AA N@qﬂﬁnﬁummm wiadawinlng
TLWILNTS
18 | 5573 ﬂﬂﬁ‘uﬂ‘@ 139 | 2 | aviuye a.udes 2.4 Musa acuminata malaccensis | AA | saswundulwlidaian, vadluduiauin
19 | 5574 | dhursduuun 238 | 2 | a.Azwned a.8uAs ERRkIE Musa acuminata burmannica | AA | wakildTumsaas




# Code Local name Acc.# | Qt. Source Location Species Subspecies Gm Note

20 | 5578 | ththanans 113 | 2 | adhanans fedunaghanans a. Musa acuminata malaccensis | AA | dAaufislitha diaagtha style § streak PP
WATAITITNID

21 5579 ﬂ’l‘l’i’l‘i.lauﬂaamadl{’l 111 1| a.1a% 8.1l89 ﬁ).ﬂifz‘]j Musa acuminata malaccensis | AA

22 | 5580 | thihefen 174 | 1| gnemursm@haden alanislo a.1fev 9. | Musa acuminata siamea AA
§ITUN7

23 5582 ﬂ’](ﬂaﬂ@uuﬁa 289 2 qwmuttﬁa‘ﬁ’laﬂaﬂﬁuw A.0"u19 81889 Musa acuminata siamea AA
U A.WeLEN

24 | 5583 | thihanlauasns 209 | 2 qwmuuﬁamﬁﬁmﬂimum%a a.61La a. Musa acuminata malaccensis | AA | nawnanagnonalniEuiious
WAL 289181

25 5584 ﬂ’]W‘S:V\!‘YIEmH 102 2 qwmuttﬁa‘ﬁ’lﬁv\!'ﬂﬁmﬂ a.WNIANY ﬁ].a‘i:i_qlfi‘ Musa acuminata siamea AA

26 5586 | ihvianls 19 2 | a.#els a.uduts a.ung Musa acuminata siamea AA

27 5587 ﬂwja‘[w’ﬁf 219 | 2 m.%ja‘[w’ﬁfa.gwwmrﬁ VLUWATAITITNTD Musa acuminata malaccensis | AA unudmdnfini lde

28 | 5588 | thetesimin 250 | 2 | a.azwnned a.8auis A3 Musa acuminata burmannica | AA | snwalasvinluadonaaslaiunn

29 | 5591 | thifmAssteadn 307 | 2 | a.thsanhh a.dhsd@anas auwawes Musa acuminata burmannica | AA | anther &TaW Uailaunanndnsauisey

30 5593 thasazas 300 2 | 9.0982A7 01809 2. BATWIEN Musa acuminata siamea AA persistent style Tutnana

31 | 5595 | 1hlusan 392 | 1| a.uedg 8.§IwazY3 2.mauys Musa acuminata burmannica | AA | ludawlifiuduudsasiulud RP uazldluf

RP aaanfiu, mMuddmasuiiousnn

32 | 5596 | 1wn3anszid 8| 2| auisua a.nasmnnd 3.mauy3 Musa acuminata burmannica | AA Lﬁu*’ﬁagalwﬂLmuﬁmﬁwﬁmﬂvlﬂ e

33 | 5597 | hEaSaathn 225 | 2 | afiuds o.1809 2.unwrEn Musa acuminata siamea AA

34 | 5598 ﬂﬂﬁumql? 290 | 2 | ansnuuvam@iuny3 a1 mans a.0m Musa acuminata siamea AA | wiagsTanvuvu naulunandudiduidana
A9 2.1 LWINAS

35 5601 1J'"|L°11’1°H:L3J’1 182 1 E;“nmutLV\'d“ﬁﬁﬁL‘U’l“ﬁsz-m’l’N 2.LNAY 9. Musa acuminata siamea AA
Jeaad

36 5603 LL"ITLW”H?HSHI 1 2 | a.vj9awe 8.1904D ﬁ].LW“ESUEﬂI Musa acuminata siamea AA Lﬁuﬁayjm'ﬁ‘w 12/2/06 ﬂ@n'ﬁ'umfmﬂ? e badle

FUMINENLINRT
37 5608 ﬂﬁﬂamgmaz 274 1 | A.ETULUAZLAN B.LAIRAA 2.010 Musa acuminata malaccensis | AA
38 | 5609 | thasasan 141 | 2 | 9.AR098N B.WUY 2ETHYITE Musa acuminata malaccensis | AA LLNmﬂuﬁ"ﬁum%a@aﬂLWﬂgﬁ:@nﬁam, Muly

a & _ v a 4 o % o
LAKILANUDEY, Nuia&l’m‘ﬂ‘ﬂmlmm%aﬂﬂ’nﬂ’]




# Code Local name Acc.# | Qt. Source Location Species Subspecies Gm Note
LUAAN
39 | 5611 | thiswiden 221 | 2 | asnider o ssiuden v.uasndin Musa acuminata siamea AA
40 | 5612 | thawseu 368 | 1| annsanlauaud esthvs Ussinanade | Musa acuminata truncata AA
41 5613 ﬂﬁﬂaﬂ@d 286 2 | a.naalng E].Lu,iﬁ"mm\‘] 21789578 Musa acuminata siamea AA wiaZaNIn
42 5614 | LhihenmsUin 212 | 2 | a.vnd aviowd 2898 Musa acuminata malaccensis | AA | sawwnanedoidufious wsEntay ua
aueaun
43 | 5615 | thawwsdon 180 | 2 | a.unad o.1lad 2.9uny3 Musa acuminata siamea AA | iilaudawinursha nﬁuﬂﬁmﬂﬁmﬁﬂynéauﬂ
44 | 5616 ﬂwjamﬁ'w 266 | 1| @.s9a0a a.%9a0T 2.81019 Musa acuminata siamea AA | wdaZann, dwisldluthunans, ludsizann
45 | 5617 | thlsawsnuiaiwag 205 | 2 | Q.lUGY B.LUAY 2.8ZAN Musa acuminata malaccensis | AA | 33MiTEENANINLAZA Lf':awaqﬂmmﬁauﬂﬁ'm
nau Ahalanitas
46 | 5618 | thifinResnnasanit 177 | 2 | avivlng oldwidan 2.3UNY3 Musa acuminata siamea AA | stigma 3Un3zU4 free tepal Usenduduann
yellow bract stamen £17071 tepal
47 | 5620 | dimetns 232 | 2 | aumetne Ave.mens 2.a510 Musa acuminata siamea AA muﬁ”mm?aﬁLL@iagum%umnwavuLmu"lajfﬁﬂ
48 | 5621 | thifndesuasasl 251 | 1| a317n39 0.18049 9.32104 Musa acuminata malaccensis | AA
Kra Isthmus
yellow bract
49 5622 | Uh3zuas2 137 1| et a.ﬂi:‘iﬁ ITU Musa acuminata microcarpa AA
50 5623 ﬂ’lﬁ’l@mvlfmuai; 320 2 | a.naInad 8.92800 ﬁ].qﬁ’umﬁ Musa acuminata burmannica AA
51| 5624 | thwuwsz2 310 | 2 | a.f%ug3 a.wuwsz 2.0 Musa acuminata burmannica | AA | anwazrnfdlsimilaw burmannica
52 | 5625 | tnziatin 210 | 2 | ansnuuraT@nziatih a.39105:9uU 0.00% Musa acuminata malaccensis | AA
low 2.899
53 | 5626 | thidwResthuingan 173 | 2 | @.39nzne 8.0 nT049 2. wAITRUN Musa acuminata siamea AA
yellow bract
54 | 5627 | thlulns 312 | 3 | alulny a.dum9 2.01n Musa acuminata burmannica | AA
55 | 5629 | N 296 | 1 | a.dvdde anuauie a.Unumil AA | lundrelusowud 4. uuny3 ﬂ%]ﬁ;u”uﬁﬂgjm

dosunifaugywis waenunesaniu i

ameludn




# Code Local name Acc.# | Qt. Source Location Species Subspecies Gm Note
56 5631 ﬂﬂmy:ms_hz 217 1 gwmul,ma"mamy;mzh @.L“I.l’l‘lalj .63 Musa acuminata malaccensis | AA
UTTNG 3. WNQ
57 | 5632 | 1hgaswnana 241 | 2 | alniloa a.lnslve a.moauy’ Musa acuminata burmannica | AA
58 | 5633 | thsihannseis 181 | 2 | aneuwuwIm@nATaing a.wa Asa. Musa acuminata siamea AA nﬁlwauqﬁu wnueulSuEnies ssmande
NATAINg 2.9UNY3 UGHEH
59 | 5634 | thonlan 227 A.nla% 8.4NaY 2.52804 Musa acuminata siamea AA | wifauiu gnan darhadndanlifion
TuUsEmn
60 | 5636 ﬂwr@;waﬁ 291 | 2 | a.gwid o.dudy 9.1u Musa acuminata siamea AA | wialiBennn
61 | 5638 | thdmiaddauasd 247 | 2 | @.uB9Y B.FITRLYT 2.MIUYI Musa acuminata burmannica | AA
62 | 5640 ﬂmum:ialjwﬁ”: 202 | 1| e.aznztidz o 0wikiaen 2.8za0 Musa acuminata malaccensis | AA
63 5641 ﬂﬁﬂamgma 228 2 | ADUYPLTD AATUUNAZLYN B.UNFDA 3.07N Musa acuminata malaccensis | AA
64 | 5643 | Lhuwnd 200 | 1| a.wnd a.und 289 Musa acuminata malaccensis | AA | Swialdlunadszanm waan
65 | 5538 | miynamI 331 | 3 | a.ynem1s a.liled 2.4neMIs Musa balbisiana BB | nuafauinwiadinea Wmsaanilgnan
uSalndifes
66 5540 mﬁﬂwﬁmu&igu 265 | 3 | q.uiak 8.998a7 2.81119 Musa balbisiana BB
67 | 5547 | mimaunun 215 | 3 | Q.0IUUB B.0IUIUK LN Musa balbisiana BB | u9Hadl Muwinasiweadiodnsoag
68 5550 | enfithuaiie 426 2 | @.12EnaN 2.7 RAI819 2.67N Musa balbisiana BB
69 | 5555 | anfinunaiad 398 | 2 | Liloaders annwwa Musa balbisiana BB | winsunnfrwaniii eliwssluad
70 | 5561 | enfinasain 30 | 1 | AUMANNTIY D.ARIRIL DIUNT Musa balbisiana BB
71 5562 | afiduanan 93 | 1 | a.uBw9nan 8.UnTu 288 Musa balbisiana BB ﬁu"l,;\i@iamuugrﬁ lsidasd nectar
72 | 5569 | miAnmaunasgy 183 | 2 | WINMAITITUENW LWANIIAIW NN Musa balbisiana BB | dwasnnudanansdud
73 | 5576 | andlana.uiiads 261 | 2 | audndd 8.3s0dudh 2.0500lna Musa balbisiana BB ‘Luauugrﬁgnﬁﬂvlﬂﬂu@, UNABNAIENAUTIN
wanidaundunasaisszaudaenivly, wa
N34 4 . TN 3 B
74 | 5590 | anfiaaumianes 332 | 2 | 9.ADUWNWIN B.DIGWUY VANAUAT Musa balbisiana BB
75 | 5599 mﬁﬂwgﬁdﬁ 256 | 2 | wizdwingRadnaiiiet a.1iad 1. Musa balbisiana BB | ndulufiyad PK
WFaglnd
76 | 5604 | adhilasdan 351 | 2 | a.idaslow a.yusdn 9widessen Musa balbisiana BB




# Code Local name Acc.# | Qt. Source Location Species Subspecies Gm Note
77 | 5610 | enHdus 371 | 2 | wlasiis dszimanniade Musa balbisiana BB | wanftneanalng
78 | 5619 mﬁﬂmﬁtﬁ'm 20 | 3| a.seu ﬁaa.QLﬁma 2.9% Musa balbisiana BB | 4uladsusie Nﬂqnﬁﬂﬁumﬂﬁmnﬁqﬂﬁﬁm,wi
fq g LURaFID
79 | 5635 | endithazidian 344 | 2 | a.aziflon a.1lad 2.0 Musa balbisiana BB
80 | 5639 | fitiathenanthesn 230 | 2 | a.f9nes a.aasaziAn 2.18u0lna Musa balbisiana BB
81 5642 | aHAaUNZLNG 365 | 2 | duriaine wrnedidhan dszineana Musa balbisiana BB Navl;iﬁamauuusni Aauiafdudstnsuanas
82 | 5644 | andauainies 135 | 2 | a.oulwIed a.umanzann .Awemy3 Musa balbisiana BB | flwdavas diugananiasaia a1
8. e 2. IWTTIE ﬁﬂgnuaﬂdwﬂgﬂvﬁlﬂu
wndeenundsi fudulsamonng
83 | 5646 | miinaaiad 178 | 1| avivlng o lsihden 2. 9UN1ys Musa balbisiana BB
84 5544 | WNRINZIH 282 1 | A.LNRIULAL 8.8ULNY 2. LiTaIRaAH Musa itinerans I
86 5575 | wnvwaoies 124 3 qwmmmwﬁﬁwﬁwﬁ a.uajuad A..3sslnal | Musa itinerans I
87 | 5577 | wniwwsysak 2| 2| avivawe 819160 LuwTu3ol Musa itinerans I
88 WNYUUY 260 ANNUUAITIAYUUD 0. waitadid ]l a.3u9th | Musa itinerans I TWHAENT 3 TN, KANT1 3 TW.
uh 2.3 eslne
89 | 5607 | wnuddaninite2 346 | 3 | a.udTeu a.idlavdw 2.871109 Musa itinerans I
90 | 5628 | wnTadin 306 | 2 | gnenuudamidudain a.dwenly a.dhs@an | Musa itinerans I MUNRENT 2 T,
789 LAVNILNDTT
91 5645 | “NLINFDYAT? 175 | 1 | weshwwusaauneisenan a.8eua17 3. | Musa itinerans I Uadwnmanndu whladewnlufin
IUNY3
92 5542 | thRFNTNwUaINNE 425 | 2 | e.udnzenw 8.8 A Ld0IRaY Musa laterita LL
93 5548 | UaRFNMBW1IUaH 420 | 2 | aidlon)an 8. yusIN A.uNdaiFon Musa laterita LL %’ﬂ“ﬂ@mmwmﬁumn
94 5551 | UaRFuABUAAZIAN 308 1 | a.enuuiaziun a.ligae 2.610 Musa laterita LL fuNAFN
95 | 5556 | 1ARANTAILIUIG 240 a.lnsloa o.lnsloe a.myauy’s Musa laterita LL Wunsroththdweniuas niadauthoving
96 5581 | 12&FNLNNADY 318 | 2 | @.uknA@d 8.4UN1 2. AN Musa laterita LL
97 | 5585 | WRFUWUNTZ 130 | 2 | afivindlneg a.wuws: 2.01n Musa laterita LL funadwnniaylid ﬂ@ﬂﬁ%ﬂi“ﬁbﬁ% 3 Deg
Lifusualimsiann nuafiuiazangluias
98 | 5589 | thAdwdwAddIwEIA2 | 388 | 2 | a.wuady B.89UAILT 2.mauys Musa laterita LL




# Code Local name Acc.# | Qt. Source Location Species Subspecies Gm Note

99 | 5594 | 1aAFULavan 352 | 2 | a.udaslaw o.gusin v.widasam Musa laterita LL

100 | 5546 | TAnad 433 | 2 | ARSAMEDBUAITIAMUNINTT 8109 Musa ornata 00 %’a"l:ﬂmantwmjﬁmw

AINILNTT

101 5549 | wiaswwsiln 355 1 | a.uwila a.udiandas 9. uaidasran Musa serpentina SSs wadddaw Wazidurfiadaany 353 QLing
A818 M. acuminata subsp. malaccensis

102 | 5557 | wienmdwaddmuasd | 246 | 1| a.auedg o.§9wazyT .mpauyi Musa serpentina ss | snwaldmfauthadunialy fuwelwajud
Ing Arladeudnaseuldduaan

103 | 5592 | wianmhanazidounas | 393 | 1 A.AUBIY B.89VAZYT 9. MYIUYT Musa serpentina SS

104 | 5637 | wiaNTRrIIUen 353 | 1| a.udasaw o.gusin v.widasam Musa serpentina SS | watsden anwmzlimdaunsiothasudng
anandurialnivuuidonuifdusiuadd
RUBIA

105 5536 gummﬁawmsw 342 3 m.ﬂal,ﬁil a.thulan a.aqmﬁa:@f Musa yunnanensis YY

106 5552 gumuﬁmummm 356 2 | e.uaiwnz 8.uaila3e 3.uidavman Musa yunnanensis YY

107 5600 | YUUIHDEN.2 235 | 1 mqunwmams’amﬁawszmaLﬁﬂﬁ%ﬁﬁfa.uaj Musa yunnanensis vy | duludiwisunn

S0 2.1 Twalna

108 5605 gumuﬁuwuuﬁ 349 1| aan9ids a.uusy v.15eslna Musa yunnanensis YY 1A38817 37 TN, anther PP

109 | 5630 | yuwInuwiLAw 348 | 1| a.udteu a.ilatu 2.1 Musa yunnanensis vy | Uilides gnameluindandadu lemudalad
aane Uil terminal flower 1 AaNInAlowLEN

110 | 5647 | aundls 231 | 2 | aanitidsihntes . inwasmaas a. Un Musella lasiocarpa Witawiu, anainduadendiswiadany

F849 2. WATINTRIN

& s ¥ e \ A a al
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Musa nanensis: New Species of Wild
Banana Discovered in Thailand
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Musa nanensis, a New Banana (Musaceae) Species from Northern Thailand
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Srikrainoon, P., Traiperm, P., Swangpol, S. C. 2015.* Morphometric Analysis of Kluai Tani
(Musa balbisiana Colla; Musaceae) in Thailand (Poster Abstract). In the 9th Botanical
Conference of Thailand. Department of Botany, Faculty of Science, Chulalongkornﬂl
University, Bangkok, Thailand, 3-5 June 2015. p. 112.

Morphometric Analysis of Kluai Tani (Musa f’/,
balbisiana Colla; Musaceae) in Thailand /.’/

Peerakitt Srikrainoon' 2 3, Paweena Traiperm?, and Sasivimon Chomchalow Swangpol?*
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A record maintained that Klual Tanl (Musa bam.ﬂ'ana Colla; Musaceae) was not a native species to Thailand whereas a cultivar is popularly grown in

by , wild p were h and our team found a new vanant in tskirts. In this study,

mrphologk:u! :haru:tus of meu ma-speeaic variations were cnaract!rwed using newl, form and It was found that these two wild M.
baibisiana are distnct and differ from the one by the

pping penclecannlmnmm leaf widths, mdebuduzuwmlsmpel It is supposed
that these two variants are endemic (o the area and its habitats are fo be by

Keywords. Intra-specific i A | i Y,
WTMMMDMMCQI!{MHH:«“LH:MM A total of 20 accessions of M. balbisiana were

Species grown in in Asia and Thailand for its leaves collected from home garden, wasteland, and natural habitats in 17 provinces of
used for wrappings and lining. It is aso called by other names in the Asia Pacific WWWNWMW}MMNWU The

m»w;»m'mmunmw; ‘Pisang Klutuk Wulung' mmmmmw
‘Pisang Batw’ ( (the Ph ‘Napo Bajiao’ (China); and mumum 1896). Twenty-four
CMMQU!UPNMIM} MWMMhMNmMu and on sites or from photographs. ﬂnm
India, Myanmar and China and was claimed as “cultivated and perhaps locally mmwmammmmm five leaves,
in (S 1956 apart from home gardens 13 inflorescences and four fruits. The data were trarsformed into numernical states
mmummmumgumhlammmnmmm 1 1o cluster using L Pair-Group Method
Recent of a wild with ige (UPGMA) p wmvamztmmm-
Thailand (Swangpol et al. mrjmmrmdhmhnmm g yed genetic ities was
in Nan, Chiang Mai, Lampang and Mae Hong Son (Swangpol el al., unpublished )
data) opposed the earlier argument. Recently, a variant was found in urban areas of I —~ A
Bangkok Metropolitan on the west side of the Chao Phraya River from Nonthaburi to : Y e b .
Samut Sakhon. The plant was occasionally found along banks of canals (khlongs) L o v "
of rivers and appears non-vigorous with narrow and brittle leaves, inappropriate for '\\. J.'f: ‘ “‘"’ﬁ"“
common uses. Hence the supposition thal it was not cultivated, but grows naturally ’_A§h_-g ¥ 0
and endemic to the area msmwuumwm«mmmmwe s | ;
these intra-specific of wikd and in Thailand and g\
mummmmmmhmwmmmm } .
W oy, =

A . ‘ . . '
Fig. 2 Nustrations of M. balbisana Colla vananis in Thailand, (A) cultivated clons from
Sawankhalok, Sukhothai (SSLJ5003) and (B) specimen from natural habitat in Nonthaburi
(SSAIS004);: (a) clm :o.wm (e} eross-section of pebole canal, (d) male inforescence
{e) male fowers ) female flower g} transverse and longitudinal sections of fruits and a
hand lustrated by P. KM:ID'W'

The M. IS inTh
were divided into two clusters based on their morphology (Fig. 2).
Fig. 1 Map of specimen collection sites Cluster | comprised of 11 ions which fruit shape and
Ce Based ‘on the morphomelic analysis, muanemo‘lu fruit langths of more than 12.cm (Fig. 3A and 4A). This cluster is divided into two
Arbivind OON s gnd In Toakre 10, utiveesd wid e The his he other slipbc 1o obong.  Tani Sawankhaiok, SSAJS003 and 53, 3
in their fruit of and ound 1o el 3
e Relos | rorman culivaled "Klual TanP from  Sukhotiel, belongs o/ this chistar. I,
that of this group were cultivaled M. baibisiana.
— 1 002 Sukhathal Based on DNA sequence study (Swangpol et al. 2007), this ‘Kluai Tani’ cultivar was
all ?ﬁm”mw possivly introduced from the Pacific.
138 Phetchat In Cluster Il, nine accessions were included. They have round 1o elliptic
215 Phatihalung fruit shape (Fig. 48 and 4C). This clade can be separated into two sub—clades and
201 Songs a lineage by the character of its petiole canals. The first sub-clade Tani Nu'
294 Trang 558.5004 (Fig. 3B) and Tani Kipma' SS&J5043 and the lineage SS58J5183
I—‘__Ems.mmm possess erect margins of the peticle canals while the other cluster has inward
395 Phayao curved or overlapping margins. Based on the collection site of accession
N . SS&JS012 in natural siream in Nan, all other accessions in this Cluster Il were
= 004 y grown. The distribution areas span from Mae Hong Son (data
1 043 Bhet NOL shown), Chiang Mai and Nan to Ubon Ralchahani, where SS&JS252 was
012 Nan = found on the Mae Khong River bank. The plant could distribute by seed disoersal
4:020&" via the River from its wild original habitats in northem Thailand, China or Myarmar
] 268 Lamgpang The habitats of Tani Nu' SS&JS004 in suburb area of Bangkok and ‘Tani
— g S“b:‘"g'""' Tat Luang' SS&JS012 in natural stream in Nan are threatened by urbanization and
L N should be urgently conserved
. - - - - 183 Banghok ) F
o ces an o D”

Fig. 5 A dendrogram showing genetic similarities among 20 wild and cultivated accessions of
M. balbisiana Colla collected in Thailand.

Dumiedts 1., C. Jerewy, (. Katsmua and K Tomebpe. J001. Mussiogue: 3 Catalogee of Muws geimplasm. Diverity in The
eren M (§ Asrausd and S, Sharrock, comp ) Inteimations) Metwork ke the emprovemsent of Ranana and Plantan,
Montpetiier, France.

Fig. 4 Fruits of M. baltssiana Colla; (A) S58J5553 from Sukhothai, (B) MSUO‘ from
PG INIRAP CRAD. 1996, Dircriptors. for Banana (M | PGRY, Rome, itaby; INIAR, Momtpeler, France; CIRAD,

mitypeetel ; ok i Nonthaburi and (C) SS&JS012 from Nan

::r.‘;mmnxu Wamerical Tasonoemy and Multivasiate Analyvs System, Verion 7 2. Ereter Software. Setaubet, Thinks the Thailand Research Fund (TRF) and Mahidol
Semonds NW. 1956 Botamical ety of the Banana Collecting Epedition. 1956-5. Gew Bulietin 1 463489, University for ﬂlllﬂclﬂ supports to SCS5 (RSASG_B00331); Mahidol University Eanana
Savangpol 5. Volkser! §L A, Sotto R C.. and Seelanan T. 1007 Utibty of Setected Non coding Chioroplant ONA Sequences  Collecting Team, especially Dr. . Somana and N, Sukk for collecting

for Lineage Auvevument of Musa interspecific bybrids. Josnad of Bochemistry snd Moleoulst Biology, Vol 0 (3} 377,

pris and W. Inta for guidance on data analysis.
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Taxonomic History Study of Wild Bananas in Thailand
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Several seedless banana cultivars, one of the most popular commercial fruits, derived from wild species originated in mainland South East Asia
including Thailand. The year 2014 marks the 60™ anniy y of N. W, 5i ds’ banana dition in the pan tropic and Thailand was among one of his destinations, Since
then, unfortunately, not many studies on taxonomy of the banana family have been done. Twenty-five banana names from two genera, Muso L and Ensete Bruce ex Horan.,
were reportedly found in Thailand and among these, 14 were native, two exotic and nine synonyms. Of the native bananas, two species, M. siomensis Hakkinen & Rich. H.
Wallace and M. serpenting Swangpol & Somana, were newly published in 2007 and 2011, ly; two, M. Prain and M. rosea Baker have not been seen
recently and a species, M. violascens Ridl., was found only as a i unlisted in | Lately, Musello lasiocarpe (Franch.) C. Y. Wu ex H. W. Li from the third genus of
the banana family was introduced as an ornamental plant. Due to difficulties in collecting, herbarium specimens of the bananas in Thailand are scarce and incomplete. To
fulfill the gap of k ledge, more have been collected and studied and the results will be included for the completion of the Flora of Thailand Project.

e e

A the kb family, P of around 75 species from three Literatures on wild banana studies in Thailand reported prior to the year
genera; Musa, Ensete, and Musella. Linnaeus was first published the name Muso as a 2000, i.e., Simmonds (1956), Suvatti (1978), Smitinand (1981), and De Langhe et
genus In 1753, Later, in 1789, lussieu described the Musaceae family and included three al. (2000) were reviewed. Later, Swangpol et al. (2007), Hakkinen & Wallace
genera; Musa L, Hell L. and R la Adans. Af d, the genera Heliconia and (2008) and Swangpol and Somana (2011) added more information and new
Ravenala were moved to other familles. Horaninow, in 1862, separated the genus Ensete | published names to the list. All first publications of the banana taxa listed in
out from the genus Musa. The third genus, Musella, was first published as a section in these literatures were gathered.
the genus Musa by Franchet in 1889 and become a new genus in 1978 by the work of H. Specimen examinations

W, Li. Voucher of the in two large and longstanding

In Thailand, before the end of the 20th certury, there were only five key studies | herbaria in Bangkok, Thailand, i.e., Banghkok Herbarium (BK; established in 1920)
in ly, two new ¢ species have been published as native to and Banghkok Forest Hert (BKF; established in 1930), were listed and
Thailand. The objectives of this study is to review history of the taxonomic studies of investigated.

these wild bananas and provide a preliminary list of this family in the LT P Fe reey 7

Species Unsed in Saemnturas | Jepesind -
T — Ot
3| M mogensimpran e e g |
e e e
5| M b el e R o ] (Rl I o ::.‘:_v—:'—._n.-
< L] L] LHAEAEA KD -
1 L |l .| - -
Norman W. Simmonds was the first botanist who systematically studied % I Il e S
in Thailand and published his article, ‘Botanical Results of the Rl et 3 [ [ I -2 rhhndilen
Collecting Expedition 1954-5', in Kew Bullentin in 1956 (Simmonds, 1956). The study ﬁl:'_:‘m‘_‘::' L LT e
reported on banana spe:les found in nnural habitats in Southeast Asia and the Pacific | " |weses Z
(Indo gion). He also ill d on native and exotic species of the bananas | 1 | veleessma | ol iy
mainly frnm the south and west. Among these b he published a new : & AEACH -l
bspecies, Musa ac Colla subsp. siamea Sii ds which was el i from a 15| glevenfinain v o A T T
taxa called ‘Annam form' (Cheesman, 1948). Later in 2000, Edmond De Langhe and 3 L At z :‘:‘:’_“:‘_‘_‘_""____
colleagues made a short expedition and reported on native b species in north A e ] ] I el IR ety ey
Thailand. Unfortunately, both of these studies covered only parts of Thailand. On the | 1 M mwdstiimsmpuen | -| .|| . (575 === =
other hand, in 1978, Chote Suvatti published a book, Flora of Thailand, and divided the | 1 |s meiseeasna Aelzlier i —
Musaceae family into two subfamilies; Strelitzioides and Musoideae based on Reynolds’ =| = 7 153 U 2 )
study in 1927. This Florz of Thailand by Chote Suvatti included 41 banana species. In 1 — T I
1980, Tem Smitinand listad Thai names of bananas in his first edition of a book entitled, |2 """ i ekt s ] = e
“Thai Plant Names”, The latest version in 2001 included 12 accepted names and eight S| A A S G |~ e ) S
synonyms. PTR IVy HE B E AN el B
In two herbaria in Bangkok, there are 95 bananas specimens di ited. At BK » (m . I-T=T-1-1 =
there are 26 specimens of Musa and Ensete species, among which, 10 species were M emotsRest. |-]«]<] <] =
identified. At BKF, there are 69 specimens of also both Musa and Ensete and 12 species | s « e (1560 2 « Suvesl (19758 3 = D Langh ot ok (20008 4 » Semtinand (001
were identified.
The oldest banana specimen in Thailand is of M. rubra Wall ex Kruz collected by
A.F. G. Kerr (collecting number 4561) on 12 1920, unfor ly without
recorded location. The specimen was deposited at BK.
It should be noted that a banana species, Musella lasiocarpa (Franch.) HW. Li,
Iy i duced as an or | plant, has not been recorded officially in
Thailand

AF.G. Kerr |N.W. Simmonds | Chote Suvatti | Tem Smitinand

= In conclusion, there were 25 accepted names, of which 14 are native, two
exotic and nine synonyms of the bananas listed in Thailand. T\m:l specles, M. vfulmns Ridl.
and M. nagensium Prain, were listed as native, but without any deposil d
in Thailand. The specimens deposited in two major herbaria in Thailand totaled 95 specimens
as of 13 October 2014.
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of Thai Banana (Musaceae) Species Based on Morpholaglcal Data

Narongsak Sukkaewmanee !, Apinop Chitchaingarm ?, Sasivimon C. Swangpol %", Wandee Inta 3, Jamorn Somana #, and Paweena Traiperm ?

'mtmmrmwmnmummmﬂw mwnmwlmhnmf-ﬂbufhmmhmlm Mab Chanbuerg st Universly, Rechabor JOPO, Thalard
akilsl Lsiversity, ‘Banakok 10400, Thtiland’ ™

“Fore than 300 accessions of wild bananas (Masaceas) were
collected jrom nefaral habitats in Thailand during 2005-2013. Their morphologicsl
chararters wete fmvestigated using deseriptive form modified from previous studics.
Fifty qualitative and qpantifative characters were recorded  Photos, always
arcompanied with colour chart and seale, were taken slong with sketches of flarsl
parts. Specimens were coliected; base, wid part, and apex of third to fourth leaves were
dried and inflonescences and matare fruits, if available, were preserved in spirit. The
plants weze identified baced on descriptions in liferatures. Ten species from two
generd, Musa and Ensets, were illustrated asing watercolour and black pen based on

at least three ions from different ions and facilitated by photos, sketches,
the momhnlagmal dll'l tnd the collected specimens. While the paintings mainly
displayed characiers of iofl the Tine il

showed more details of clumps, Teaf base, transverse section at midpoint of leef petiolar
candl, inflorescener, bract shape, flowet patts theluding free and compornd tepals,
anthers, and stigma, 8 matore hand of fruits, and longitadinel and transverse sections
of frults. The iMustrations will be very useful for identification of the banana specics
foand in Thaflsnd and nearby regions.

Fig. 4
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wmmmmmmmmmkmmmm Tig. 2 Misar naeersia stetlors of frutts. Fig. 4 JChy
Swangpol & Tralperm 3p. nov. {being revised for Systematic Batany) and Fig, 3 Musa bulbisions ol lnstrations dooe by N, Sublacwesnce,
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DRAFT

MUSACEAE
née (Kluar)

SASIVIMON C. SWANGPOL! & WANDEE INTA!

Herb small or large; biennial or perennial, monocarpic, monoecious. Underground stem
growing as rootstock, sucker, rhizome or corm. Pseudostems erect, formed by closely clasping leaf
sheaths. Leaves spirally arranged, petiolate, long; leaf blade oblong to lanceolate, entire, pinnately
veined. Inflorescence a raceme terminal; erect, pendulous, slanting upward or downward and/or
curve. Bracts spirally arranged, spathe, ovate to ovate-lanceolate, large, usually with bright colour.
Flowers basal male sterile, terminal female sterile, sometimes bisexual in the middle, one or two
rows per bract, typically zygomorphic except one species (see Note). Perianth in 2 whorls ; 3 outer
tepals and 2 inner ones united into a compound tepal tube, tubular to long obconical or long conical,
5-lobed; adaxial inner tepal free. Stamens 5, free; anthers basifixed, linear, 2-celled; cells
longitudinally dehiscent; staminode 1 or absent. Pistil 1; ovary inferior, 3-loculed; ovules in 2- to 4-
row per locule, numerous per locule; placentation axile. Style simple or capitate; stigma lobed to
clavated, or capitate, 3-lobed. Fruit a berry, fleshy, sometimes split longitudinal. Seeds hard with a
sunken hilum and a hard seed coat, smooth or rough.

Note.— Musa nanensis. Flowers nearly actinomorphic. Perianth in 2 whorls; 3 outer tepals
and 3 inner ones united into a tube, tubular. Stamens 6, united at the base into tube, tubular.

Distribution.— Musaceae is an old world tropical family distributes from west Africa to
Papua New Guinea and southern island of Japan to north Australia.

Taxonomy.— Three genera, two in Thailand: Ensete, Musa, except Musella. The only
taxonomic study on the whole family Musaceae was done worldwide and in Thailand by N. W.
Simmonds during 1950s-1960s (Simmonds 1956, 1960, 1962) and is the foundation of more recent
studies of the family. Currently, 78 species were listed (The Plant List, 2016). In Thailand, 2
genera and 11 species are reported here, apart from these, several species have been introduced for
ornamental purpose.

! Department of Plant Science, Faculty of Science, Mahidol University, Bangkok 10400, Thailand



KEY TO THE GENERA

based on plant morphology

1. Pseudostem 1, swollen at base. Leaf petiole canal opens widely with cross
section of completely radial arrangement of septa and air spaces. Seeds more

than 7 mm in diam. 1. Ensete

1. Pseudostems clumped, not swollen at base. Leaf petiole canal more or less
opens or closes, a primary vertical septum completely or partially dividing
the internal air spaces into two halves. Seeds less than 7 mm in diam.

2. Pseudostems 0.5-1 m high, male inflorescence without peduncle, erect, Musella
cone-shaped, bract yellow Exotic species

2. Pseudostems usually more than 1 m high, male inflorescence with
peduncle, erect, horizontal then curve upward or downward or pendent,
ovate to lanceolate shaped, bract with various color 2. Musa

(1) KEY TO THE GENERA
based on floral morphology

1 Lateral inner tepal lobes needle-shaped, more than 12 mm long, adnate to
basal part alternating outer lobes, median inner tepal 3-cuspidate, style length
shorter than ovary length. 1. Ensete

1 Lateral inner tepal lobes ovate, less than 10 mm long, adnate to upper part
alternating outer lobes, median inner tepal not 3-cuspidate, style length
longer than ovary length.

2 Median inner tepal obovate, style length twice longer than ovary length. Musella
Exotic species

2 Median inner tepal oblong to ovate to lanceolate, style length more than
twice longer than ovary length. 2. Musa



1. ENSETE

Herb large; biennial monocarpic. Pseudostem 1, swollen at the base, sap clear and
turning orange when oxidized. Leaf sheath persistance, petiole canal open with margins spreading,
base acute or attenuate, apex acute, midrib medium green. Flowers biseriate. Male flowers
compound tepal cream, lobe cream, ovary cream, style straight, stigma cream. Fruits 2 rows,
oblanceolate-obovate to oblong; apex obtuse to truncate, filaments and styles usually persistent.
Seeds barrel shaped, more than 7 mm in diam.

KEY TO THE SPECIES

1. Pseudostem 3-6.5 m. Leaves spiral, inflorescence pendent, male bracts
green, median inner tepal base acute, apex wing margin dentate, flowers
with style length half an ovary length 1. E. glaucum

1. Pseudostem 1.5-2 m. Leaves rosette, inflorescence erect then curve
downward at an angle, male bracts red or green yellow, median inner
tepal base subcordate, apex wing margin entire, flowers with style length
less than half an ovary length 2. E. superbum

1. Ensete glaucum (Roxb.) Cheesman, Kew Bull. 2, 2: 101. 1947 (1948); Simmonds, Kew Bull.
212. 1960; Li, FI. Rep. Pop. Sin. 16, 2: 3. 1981.—Musa glauca Roxb., Hort. Beng. 19. 1814,
Corom. PI. 3: 96-98, tab. 300. 1819. FI. Ind. 2: 490. 1924; Baker, Ann. Bot. 7: 209. 1894. —M.
gigantea Kuntz., Rev. Gen. PI. 2: 691. 1891. —M. calosperma F. Muell., Proc. Linn. Soc. N.S.
Wales 10: 355 (1885). —E. calosperma (F. Muell.) Cheesman, Kew Bull. 2: 102. 1947. —E.
gigantea (Kuntz.) Nakai, Bull. Tokyo Sc. Mus. 22: 12. 1948.

Pseudostem 3-6.5 m tall, 60—110 cm circumstance, medium green with purple brown tint
or without pigmentation at the underlying, very waxy. Leaves petiole 15-60 cm long, petiole base
without blotching, leaf blade 130-320 cm long, 40-80 cm wide, more or less more or less waxy.
Peduncle 40-100 cm, green yellow, hairless. Bunch hanging vertically, rachis falling vertically,
bracts persist on whole stalk. Male bud elliptic-ovate, apex round and greatly overlapped, waxy,
green outside and inside, wither after anthesis. Fruits 8-16 per hand, pedicel 1-2 cm long, 9-11 cm
long, 4-5 cm wide.

Thailand— NORTHERN: Mae Hong Son (Huai Pha), Chiang Mai (Mae Ngon, Huai Nam
Dang National Park), Chiang Rai (Doi Tung, Wiang Pa Pao), Nan (Namtok Tat Luang, Ban Pang
Chang), Lampang (Chaeson National Park), Tak (Pop Phra); SOUTH-WESTERN: Kanchanaburi
(Sai Yok, Sangkhlaburi, Thong Pha Phum); PENINSULAR: Chumphon (Rap-ro).

Distribution— India [SE (lectotype)], Nepal, China, Myanmar, Philippines, Indonesia,
Papua New Guinea.



E c ol 0 g y.— Naturally occurring grown in hilly districts. Commonly cultivated and escaping to
grow on marginal fields.

Vernacular— Kluai Thon (n&weinu) (Nan), Kluai Nuan (néwewaa) (northern), Kluai Satsana (ade
maw) (Bangkok, Chiang Mai), Kluai Hua To (agaesla) (Bangkok), A-Phae-La (ezuw-az) (Karen, Mae
Hong Son).

N o t e s.— This ensete species is cultivated as an ornamental plants in all regions of Thailand. In
the north-eastern area, its seeds are cooked as popcorn while the male bud is used as a vegetable
and animal foods. The fibres from the pseudostems can be made into ropes. The sap is a very
distinctively orange.

2. Ensete superbum (Roxb.) Cheesman, Kew Bull. 2, 2: 100. 1947 (1948); —Musa superba Roxb.,
Hort. Bengal. 19, 1814, nomen; Corom. Pl. 3: 17, tab. 223. 1819; Fl. Ind., ed. Carey & Wall., ii.
489, 1824; Fl.Ind., ed. Carey, i. 667, 1832; Baker, Ann. Bot. 7: 207. 1894. —M. nepalensis, Wall.,
Ann. Bot. 7: 208. 1894.

Pseudostem 1.5-2 m tall, 60-100 cm circumstance, base swelling obviously, green-yellow.
Leaves rosette, stem-clasping, petiole 30-35 cm long, leaf blade 135-155 cm long, 35-55 cm wide,
midrib medium green. Peduncle 15-90 cm, green, hairless, Bunch and rachis slightly angled
downward, bracts persist on whole stalk. Male bud ovate, apex attenuate, overlap, red or green-
yellow outside, very waxy, bract apex red or green-yellow, red or green-yellow inside, persistent,
do not become revolute. Fruits 14-24 per hand, pedicel 1 cm long, 6-14 cm long, 3 cm wide, apex
2 cm long.

Notes.— Pseudostem can withstand fire.

KEY TO THE SUBSPECIES
1. Male bracts dull red a.subsp. superbum

1. Male bracts yellow b.subsp. aureus

a. subsp. superbum (Roxb.) Cheesman

Thailand— NORTHERN: Mae Hong Son (Along the Road No. 108), Chiang Mai (Doi
Inthanon to Mae Cham, Along the Road No. 108), Tak (Along the Road No. 105), Lampang (Along
the Road No. 1035); SOUTH-WESTERN: Kanchanaburi (Vajiralongkorn Dam).

Distribution— India [Western Ghats in Bombay region (Lectotype)], Myanmar.



E col ogy.— Growing in groups of separated individual of 7-8 plants on high and steep slopes
and mountain cliffs often on limestone.

Vernacular—Kluai Pha (nde), Kluai Khrok (ndaensn).

Ethymology.— 'superbum’ or swelling came from the cone-like shape of swollen pseudostem.
N o t e s.— Popularly grown as ornamental plants.

b. subsp. aureus Swangpol & N. Sukkaewmanee
Thailand—SOUTH-WESTERN: Kanchanaburi [Sangkhlaburi (holotype), Thong Pha Phum]
Distribution— Myanmar (border to Sangkhlaburi, Kanchanaburi, Thailand, no collection).
E cology— Growing on rock slopes.

Vernacular— Kluai Pha Pli Lueang (ngrewmi/amaes).

Ethymology— The name 'aureus' means gold which reflects the taxa's bract colour and the
name of the province it was found, 'Kanchanaburi', meaning the city of gold. On the other hand,
each word of the Thai name, ‘Kluai Pha Pli Lueang’, means ‘yellow’, ‘male bud’, “cliff’, “banana’,
in reverse order, respectively.

N o t e s.— A mutant of Ensete superbum. Found only in Kanchanaburi and at the Thai-Myanmar
border in Kanchanaburi. It is also collected from the wild and grown as ornamental plant in nearby
Vajiralongkorn Dam.



2. MUSA

Herb small or large; perennial. Pseudostems erect,0.5-9 m tall, 6-99 cm
circumference. Young suckers 1-9, with or without leaf blotch. Leaf petiole 15-130 cm, canal opens
or closes, base cuneate, oblique, round or cordate to auriculate, apex acute, round or blunt. Male
bud ovate, elliptic or lanceolate, apex acuminate, acute or obtuse, bract surface smooth to sulcate,
apex greatly to slightly to non-overlapped. Flowers uni- or biseriate. Perianth in 2 whorls. Seeds
subglobose to angularly oblete or cylindrical shaped with horizontal groove.

KEY TO THE SECTIONS

1. Outer tepals 3, inner tepals 3, fused into a tube; stamens 6, fused at
the base 3. sect. Regnetimusa
1. OQuter tepals 3, lateral inner tepals 2, fused; median inner tepal 1, free;
stamens 5, free
2. Male bract surface sulcate, more or less waxy, apex fading or not
to yellow, not with strong mark. Seed angularly subglobose to

oblete 2. sect. Musa
2. Male bract surface smooth, shiny, apex with strong colour mark.
Seed cylindrical shaped with horizontal groove 1. sect. Callimusa

1. sect. Callimusa

Herb small. Pseudostems erect, slender, 1-2 m tall, 9-20 cm circumference. Young
suckers 2-6, without leaf blotch. Leaf petiole 19-78 cm, blade 92-182 cm by 21-41 cm, base
oblique, right side lower, apex round or blunt. Male bud elliptic to ovate-lanceolate, bract surface
smooth, firm in texture, shiny, apex acuminate to obtuse, strongly overlapped with strong mark,
persistent on whole stalk, not revolute. Flowers uniseriate. Seeds cylindrical shaped with horizontal
groove.

KEY TO THE SPECIES

Bracts external white with red-purple stripe, purple edge and green
1. and white apex, old bract persistent, hanging down 1. M. gracilis

1. Bracts external red with yellow apex, old bracts persistent and stay
upright M. coccinea
(exotic species)

Musa gracilis Holttum Kew Bull. 5: 154. 1950.

Pseudostem 1-2 m tall, 14-20 cm circumference, green yellow. Leaves petiole 73-78 cm,
small purple brown blotches, petiole canal margins curved inward, leaf blade 97-182 cm by 33-41
cm, very little or no visible sign of wax, base oblique with left side cuneate, right side rounded.
Peduncle slightly hairy to very hairy with short hairs Male bud ovate-lanceolate, 12-16 cm by 4-6



cm; bracts ovate-oblong, external white, vertical middle strip and margin purple red, apex
acuminate to obtuse with strong mark green, internal white, streak pale purple. Female flowers
compound tepal cream, lobes yellow, free tepal linear-oblong, ovary watery green, stigma cream.
Male flowers compound tepal cream, lobes yellow, free tepal linear-oblong, ovary cream, stigma
cream. Bunch erect, male bracts persistent, hands per bunch 4-8, fruits per hand 3-5, arrange
horizontal. Fruits uniseriate, pedicel length 0.5-1.5 cm, 8-12 cm by 3 cm, apex acuminate. Seeds
cylindrical with horizontal groove corresponded to a wall divided 2 internal chambers.

Thailand— PENINSULAR: Narathiwat (Hala-Bala Wildlife Sanctuary).
Distribution— Malaysia (Trengganu, holotype)

E cology.— Grows on edge of low slopes, partly sunny, in low land evergreen forest, alt 60-170
m asl.

Vernacular— Kluai Si Nara (ndwa3us).

N o t e s.—The authors collected this species three times, but only from different parts of Hala-Bala
Wildlife Sanctuary in Narathiwat. The Thai name means “the banana pride of Narathiwat”.

2. sect. Musa

Herb small or large. Pseudostems erect, 0.5-9 m tall, 8-99 cm circumference. Young
suckers 1-9, with or without leaf blotch. Leaf petiole 15-130 cm, canal opens or closes, blade 45—
442 cm by 15-96 cm, base cuneate, oblique, round or cordate to auriculate, apex acute, round or
blunt. Male bud ovate, elliptic or lanceolate, apex acuminate, acute or obtuse, bract surface smooth
to sulcate, apex greatly to slightly to non-overlapped. Flowers uni- or biseriate. Perianth in 2
whorls. Seeds subglobose to angularly oblete or cylindrical shaped with horizontal groove.

KEY TO THE SPECIES

1. Petiolar canal margins curved inward and overlapping or almost.
Male inflorescence bract apex obtuse. Four rows of ovules in each
loculus. 2. M. balbisiana

1. Petiolar canal margins not overlapping, but curved inward, erect or
spreading. Male inflorescence bract apex acute. Two rows of ovules
in each loculus.

2. Rachis erect, fruits in one row

3. Rhizome forming, male bract orange red or yellow, seed
surface smooth 5. M. rubra

3. Sucker forming, male bract pink to purple, orange-pink or



white, seed surface rough
4. Fruits pink or purple to green purple M. velutina
4. Fruits green
5. Male bracts pink M. ornata
5. Male bracts orange-pink M. X reginae

2. Rachis horizontal, pendent and/or slanting upward or downward,
fruits in two rows

5. Extended rhizome or corm forming. Bracts leathery, opaque,
orange-yellow internally

6. Rhizome, 0.5-2 m from parent plants, male
inflorescence ovate to ovate-round, persisting when fruit
mature, fruit cross section round, apex acuminate, fruit
pedicel ca. 2.5-4.5 cm long 3. M. itinerans

6. Corm, male inflorescence lanceolate, abort before the
fruits mature, fruit cross section distinctively angular,
usually pentagonal, apex sub-obtuse, fruit pedicel ca.
0.7-1 cm long 4. M. lannaensis

5. Sucker or short rhizome forming. Bracts not leathery,
translucent, red purple, red, pink purple, purple, orange red,
cream or yellow internally

7. Short rhizomes, ca 20 cm, male bracts external orange-
pink 6. M. serpentina

7. Suckers, male bracts external red purple, pink purple,
purple, purple brown, dark purple, red, orange-red or
yellow 1. M. acuminata

1. Musa acuminata Colla, Mem. Gen. Musa 25: 392. 1820, lectotype (designated Hakkinen &
Vare 2008); Cheesman, Kew Bull. 3: 17-28. 1948 (1949); U.0.P.Z.: 359 (photo. opp.), 373 (1949);
Simmonds, Kew Bull. 14: 198-204. 1960; Simmonds & Shepherd, Nature 169: 507-508. 1952;
Zollinger, Syst. Verz. Ind. Archip. 74. 1854; Kurz, Journ. Agric. Hort. Soc. India n.s. 5: 112-168.
1878 p.p.; Baker, Ann. Bot. 7: 215. 1893 excl. var. culta Kurz et syn. Berterii Colla et aphurica
Rumph.— Musa simiarum Rumph. Herb. Amb. 5, 125. 1750; Miq. FI. Ind. Bat. 3: 589. 1855; Kurz,
Journ. Agric. Hort. Soc. India 14: 297. 1865-66.— Musa zebrina VVan Houtte ex Planch., Flore des
Serres 10: 223 et t. 1061-62. 1854-55; Backer, Flora van Java 3: 136. 1924.— Musa malaccensis



Ridley, Trans. Linn. Soc. Ser. 2, 3: 385. 1893; FI. Malay Penins. 4: 293. 1924.— Musa truncata
Ridley, J. Fed. Malay States Mus. 4: 80. 1902; FI. Malay Penins. 4: 294. 1924,

Pseudostem 1.4—7 m tall, 17-65 cm circumference, light green, green yellow to medium
green. Young sucker 1-6, with or without leaf blotch. Leaves petiole 16—-130 cm long, small to large
drak purple brown blotches, petiole canal margins curved inward, straight or open with margins
spreading, leaf blade 80-340 cm by 25-95 cm, very little to very waxy, base cuneate, oblique,
rounded, cordate or auriculate. Peduncle glabrous, slightly hairy to very hairy with short hairs, 8-72
cm. Male bud elliptic to lanceolate to ovate, 10-21 cm by 4-19 cm, apex acuminate, acute to
obtuse; bracts ovate, apex acuminate, acute or obtuse, apex overlapped or not, revolute before
falling; external red purple, pink purple, purple, purple brown, dark purple, red, orange-red or
yellow sometimes with yellow apex and yellow streak; internal red purple, red, pink purple, purple,
orange red, cream or yellow. Female flowers compound tepal cream, sometimes with pink shade,
lobes yellow, free tepal ovate, ovary green, stigma cream. Male flowers compound tepal cream,
lobes yellow, free tepal ovate, ovary cream, stigma yellow to orange. Bunch horizontal, slightly
angled downward or upward or falling vertically, male bracts persist or not after anthesis, 9-53 cm,
hands per bunch 3-15, fruits per hand 5-23. Fruits biseriate, pedicel length 0.3-2 cm, 5-12 cm by
1.5-2.5 cm, apex bottle-necked, 0.4-1.5 cm.

Distribution— India (Assam), Myanmar, China, Malaysia, Indonesia, Australia
(Queensland), Polynesia.

KEY TO THE SUBSPECIES

1. Leave base cuneate or oblique, male bract apex greatly to
slightly overlapped b. subsp. siamea

1. Leave base round, cordate or auriculate, male bract apex rarely
or very slightly overlapped

2. Fruit bunch horizontal, hanging vertically or slanting
upward, male bract orange-red, red, dark red or yellow a. subsp. malaccensis

2. Fruit bunch slant downward in S-curve; male bract dark
purple C. subsp. truncata

a. subsp. malaccensis (Ridley) N. W. Simmonds, Kew Bull. 3, 1956: 463-489. Colla —
Musa malaccensis Ridl., Trans. Linn. Soc. London, Bot. 3: 385. 1893.— Musa acuminata var.
malaccensis (Ridl.) Nasution, Mem. Tokyo Univ. Agric. 32: 75. 1991. — Musa flava Ridl. Trans.
Linn. Soc.

Pseudostem 1.7-3 m tall, 20-65 cm circumference. Leaves petiole 40-130 cm long, leaf
blade 105-340 cm by 40-95 cm, very little to very waxy, base rounded, cordate or auriculate. Male
bud elliptic to lanceolate to ovate, 10-21 cm by 4-9 cm; bracts completely covered or very slightly



overlap, external and internal often red or orange-red, but sometimes red purple to pink purple or
yellow, external sometimes with yellow apex and yellow streak. Rachis horizontal, slightly angled
downward or upward or falling vertically. Fruits biseriate, pedicel length 0.5-2 cm, 4-12 cm by
1.5-2.5 cm, apex bottle-necked, 0.4-1.5 cm.

Ecology— Open areas at the edge of the forest, from 10-780 m asl.
KEY TO THE FORMA

1. Rachis at anthesis hanging vertically or slanting downward, less
than 3 cm in circumference f. malaccensis

1. Rachis at anthesis horizontal or slanting upward, usually more
than 3 cm in circumference f. kraensis

f. malaccensis

Rachis at anthesis hanging vertically or slanting downward, less than 3 cm in
circumference.

Thailand— NORTHERN: Tak (Doi Musoe, Along the Road Nos. 105 and 1090, Namtok Pa
Wai), Mae Hong Son (Ban Mae Sam Lap); PENINSULAR: Surat Thani (Surat Thani Rubber
Research Station, Along the Road No. 401), Phangnga (Lam Pakarang, Khao Lak-Lam Ru NP,
Along the Road No. 4), Phuket (Along the Road No. 402), Krabi (Wat Than Suea, Khao Phanom
Bencha Forest Park, Tha Pom Klong Song Nam), Nakhon Si Thammarat (Along the Road No. 401,
Namtok Phrom Lok), Phatthalung (Khao Pu - Khao Ya NP, Khao Chai Son), Trang (Namtok Sai
Rung), Satun (Namtok Than Plio, Thale Ban NP), Songkhla (Along the Road No. 42, Namtok Ton
Nga Chang, Khao Kho Hong), Pattani (Namtok Mai Khao), Yala (Namtok Sukthalai, Betong
Hospital, Along the Road No. 401), Narathiwat (Hala-Bala Wildlife Sanctuary).

Distribution— Malaysia [Salangor, Pahang (Type)], Indonesia (Sumatra, Mentawai,
Krakatua, West Java).

Vernacular—Kluai Thuean (néaiew, Kluai Pa (nédeih)

N o t e s— Common and only subspecies in most of peninsular Thailand and recently found in new
localities in northwestern provinces. The distribution regions leave south-western and central areas
absent of the subspecies. It is, therefore, expected to be found across the border in Myanmar on
western side the Tanaosi mountain range.

f. kraensis Swangpol & Somana
Rachis at anthesis horizontal or slanting upward, usually more than 3 cm in circumference.

KEY TO THE SUBFORMA



1. Male bract red, orange-red, red purple or pink purple subf. kraensis

1. Male bract yellow subf. luteolus

subf. kraensis Swangpol & Somana, XXxxx
Male bract usually red or orange-red, but sometimes red purple to pink purple.

Thailand—PENINSULAR: Chumphon (Khlong Bang A Forest Protection Unit, Rajavate 200-
Year Garden, Along the Road No. 4006), Ranong (Thung Thua Forest Protection Unit, Hat Prapat,
Along the Road Nos. 4 and 4091).

Distribution— Endemic to the Kra Isthmus, ca. 9-10.5°N on the peninsular Thailand.

Vernacular— Kluai Pa Kho Khot Kra (néae1neneanss)

N ot e s.— The Kra Isthmus area where this form kraensis was found is at the biogeographic
transition zone of two floristic provinces, Indochinese and Sundaic (Woodruff 2003). The form
connected the southernmost end of the subsp. siamea distribution boundary to the area of subsp.
malaccensis in the peninsular. The taxon possesses unique rachis type of horizontal to slanting
upwardly.

subf. luteolus Swangpol & Somana, XXXxx

Male bract yellow.
Thailand—PENINSULAR: Ranong (Ratchakrut).
Distribution— Endemic to only one location in the Kra Isthmus area.

Vernacular.— Kluai Pa Kho Khot Kra Pli Lueang (néethasaeanszidmaes)

N ot e ss— The plant is possibly a natural mutant of Musa acuminata subsp. malaccensis f.
kraensis. Only one population occurs in a private property and is now protected by the owner.

b. subsp. siamea Simmonds, Kew Bull. 11 (3): 463-489. 1956.

Pseudostem 1.5-5 m tall, 20-60 cm circumference, light green, green yellow to medium
green. Young sucker 1-6, without leaf blotch. Leaves petiole 20-95 cm long, with or without large
dark purple brown blotches, petiole canal straight with erect margins, leaf blade 80-310 cm by 20-
85 cm, very little to very waxy, base oblique with left side cuneate, right side rounded. Peduncle
very hairy, short hairs, similar to velvet touch Male bud lanceolate to elliptic, 11-24 cm by 4-10
inside, 11-24 cm by 4-10 cm, apex acuminate to acute to obtuse, slightly to greatly overlap, very
little or no visible sign of wax; bracts. ovate, acute to obtuse, revolute before falling, external
purple, purple brown, red purple to pink purple or yellow, sometimes with apex yellow, internal red



purple, purple brown to pink purple or yellow. Female flowers compound tepal, lobes, free tepal,
ovary, stigma. Male flowers compound tepal, lobes, free tepal, ovary, stigma. Bunch horizontal
falling vertically, male bracts persist or not after anthesis, hands per bunch 4-15, fruits per hand 5-
26. Fruits biseriate, pedicel length 0.5-1.6 cm, 5-12 cm by 1.5-2 cm, apex bottle-necked.

N otes.— Type K. locality unspecified (I.C.T.A. Intro. 403, now maintained as the clone Siam).
KEY TO THE FORMA
1. One rachis, one male inflorescence per pseudostem
2. Male bracts purple, purple brown, red purple to pink purple f. siamea
2. Male bracts yellow f. byssinus

1. Several male inflorescences with long rachilla branch from
flower buds f. nanakornii

f. siamea

One rachis, one male inflorescence per pseudostem. Male bracts purple, purple brown,
red purple to pink purple.

Thailand— NORTHERN: Chiang Mai (Doi Inthanon, Hot, Fang), Mae Hong Son (Mae La
Noi), Tak (Umphang, Mae Ramat), Lampang (Chaehom); SOUTH-WESTERN: Kanchanaburi
(Sangkhlaburi, Thong Pha Phum); CENTRAL.: Saraburi (Kaeng Khoi).

Distribution— Myanmar, Vietnam.
E cology— Grows at the edge of the forest and in disturbed areas, on low slopes or open areas.

Vernacular—Kluai Pa (néwih), Kluai Khae (nédeud).

N o t e s.— At the southern end of M. acuminata subsp. siamea distribution in Prachuap Khiri
Khan, quite a few accessions which are believed to be of the hybrid origins to M. acuminata subsp.
malaccensis f. kraensis were found within the narrow strip of land.

f. byssinus Swangpol & Atawongsa XXXxx
Male bracts yellow.

Thailand— EASTHERN: Nakhon Ratchasima (Ban Pa Kluai School, Lam Phra Phloeng
Dam); SOUTHEASTERN: Chanthaburi (Khlong Tani).

Distribution. — Endemic to Thailand.



E cology— Grows at the edge of the forest and in disturbed areas, on low slopes or open areas.
Ethymology.— Byssinus is the yellow colour in the shade of raw silk cocoon.
N ot e s.— A yellow mutant occurs naturally.

f. nanakornii Swangpol & Chomchalow xxxxx

Thailand— NORTHERN: Chiang Mai (Doi Mae Sa Mai); Nan (Ban Pang Chang, Ban Saen
Suk); Tak (Ban Rom Klao 1 Health Promoting Hospital); NORTH-EASTERN: Phetchabun (Khek
Noi).

Distribution— Probably also in Laos.

Vernacular—Kluai Roi Pli (nde3eesud), Kluai Khom Raya (nédelauszén)

Ethymology— The forma name “nanakornii” is dedicated to Dr. Weerachai Na Nakorn,
President of Botanical Society under HM Queen Sirikit of Thailand and Former and Established
Director of the Queen Sirikit Botanic Garden (QSBG) who first found the clone and brought into
cultivation in QSBG.

N o t e s.— The banana is a natural mutant. Its numerous male inflorescences differentiated from
male flowers and extend its rachilla, short or long, from the original male inflorescence. All
accessions found in four provinces were grown by Hmong hill-tribe villagers as ornamental plants.

3. subsp. truncata Ridl., J. Fed. Malay States Mus. 4: 80. 1909. —Musa acuminata var.
zebrina (Van Houtte ex Planch.) Nasution, J. Biol. Indonesia 1: 282. 1993.

Pseudostem 3-6 m tall, 30-45 cm circumference, light green. Young sucker 2—4, without
large blotches. Leaves petiole 50-100 cm long, small to large drak purple brown blotches, petiole
canal straight with erect margins, leaf blade 155-245 cm by 55-75 cm, very little or no visible sign
of wax, base oblique with left side cuneate, right side rounded. Peduncle slightly hairy to very hairy
with short hairs. Male bud elliptic, 10-20 cm by 6-10 cm, apex acute, convolutevery little or no
visible sign of wax; bracts ovate, acute, revolute before falling, external dark purple, no yellow at
the tip, internal cream to red purple. Bunch horizontal or slightly angled downward falling
vertically, male bracts not persist after anthesis, hands per bunch 4-15, fruits per hand 15-28. Fruits
biseriate, pedicel length 1.2—-2 cm, 10-12 cm by 1.5-2 cm, apex bottle-necked.

T hailand— PENINSULAR: Narathiwat (Hala-Bala Wildlife Sanctuary, Ban Sai Borisat,
Namtok Chat Warin, along highway no. 4077); Yala (Muban Piyamit).

Distribution— Malaysia [Salangor, Pahang (Type), Perak, Trenganu, Kedah; Borneo,
Kinabalu and Sarawak].

Ecology— Montane, 115-812 m asl.

N o t e s.—New record to Thailand.



2. Musa balbisiana Colla, Mem. Reale Accad. Sci. Torino 25: 384. 1820.— Musa elata Nakai Bull.
Tokyo Sci. Mus. 22: 9. 1948.— Musa martini Van Geert, Rev. Hort. Belge Etrangére 18: 107.
1892.— Musa x paradisiaca var. granulosa G.Forst.,Pl. Esc. 31. 1786.— Musa pruinosa (King ex
Baker) Burkill Rec. Bot. Surv. India 10: 384. 1925.— Musa rosacea Jacq., Pl. Hort. Schoenbr. 4:
22. 1804.— Musa x sapientum f. pruinosa King ex Baker, Ann. Bot. (Oxford) 7: 214. 1893.—
Musa x sapientum var. pruinosa (King ex Baker) A. M. Cowan & Cowan, Trees N. Bengal 135.
1929.

Pseudostem 2—7 m tall, 40-90 cm circumference, green to medium green. Young sucker 2—
8, without leaf blotch. Leaves petiole 30—75 cm long, most without blotch, petiole canal margins
curved inward, closed or overlapping, leaf blade 130-290 cm by 40-80 cm, leaf waxiness
moderately to extensively, base auriculate to cordate to round. Peduncle glabrous. Male bud ovate
to elliptic, 13-22 cm by 6-10 cm, apex acute, slightly to greatly overlap. Female bud lanceolate,
green to red purple, very waxy; male bud elliptic to ovate, external red purple to purple brown,
sometimes with apex green-yellow; bracts ovate, obtuse, sometimes split, not revolute before
falling, external pink purple to red purple to purple brown. Female flowers compound tepal cream
with purple blotch, lobes yellow, free tepal ovate, ovary green, stigma cream to purple. Male
flowers compound tepal cream with blotch purple, lobes yellow, free tepal ovate, ovary cream,
stigma cream to purple. Bunch slightly angled downward pendent, male bracts usually persistent,
hands per bunch 2-14, fruits per hand 5-20. Fruits biseriate, pedicel length 1-3 cm, 5-15 cm by 5-
5.5 cm, apex acuminate.

Thailand— NORTHERN: Mae Hong Son (Along the Road No. 108), Phayao (Huai Nam Lao),
Nan (Namtok Tat Luang, Huai Sanean, Ban Pang Chang, Ban Thung Mai, Huai Mae Charim), Tak
(Along the Road No. 105); NORTHEASTERN: Loei (Along the Road No. 211), Sakon Nakhon
(Mae Khong riverbank), Ubon Ratchathani (Mae Khong riverbank), Nakhon Phanom (Mae Khong
riverbank); CENTRAL.: Saraburi (Phra Phutthachai NP), Nonthaburi (Saphan Phra Nang Klao),
Samut Prakan (Wat Bang Nam Phueng Nai).

Distribution— China, Taiwan, Philippines.
E c ol 0gy—Flood plains, riverbanks, streambanks.

Vernacular— Kluai Tani (n&wani).

N o t e s.— Cultivated variety commonly grown around the country for leaves is believed to be
introduced from the Pacific. The wild species differs from the cultivated one mainly by fruit shape.



3. Musa itinerans Cheesman, Kew Bull. 4: 23. 1949.

Pseudostem 3.0-9.0 m tall, 30-100 cm circumference, green yellow. Young sucker 2-6,
without leaf blotch. Leaves petiole 25-75 cm long, extensive or without pigmentation, petiole canal
margins erect or curved inward, leaf blade 150-440 cm by 48-86 cm, very little or no visible sign
of wax, base round. Peduncle glabrous to slightly hairy to very hairy with short hairs Male bud
ovate, 15-20 cm by 7-10 cm, apex acute to obtuse, slightly overlap; male bracts ovate, acute to
obtuse, revolute before falling, external dark purple, sometimes with yellow streaks, with or without
yellow apex. Female flowers compound tepal cream, lobes yellow, free tepal ovate, ovary green,
stigma cream to yellow. Male flowers compound tepal cream with blotch yellow, lobes yellow, free
tepal ovate, style cream, stigma cream to yellow. Bunch angled downward, hands per bunch 2-13,
fruits per hand 7-18. Fruits biseriate, pedicel length 2-5 cm, 6-11 cm by 2.5-3.5 cm, apex
acuminate.

Thailand— NORTHERN: Chiang Mai (Queen Sirikit Botanic Garden, Suan Song San, Along
Highway No. 118, 1095); Chiang Rai (Along Highway No. 1089); Kamphaeng Pet (Mae Wong
National Park); Lampang (Ban Chaeson Nuea, Namtok Mae Wa); Mae Hong Son (Ban Mae Sam
Lap); Nan (Doi Phu Kha, Namtok Sapan); Sukhothai (Si Satchanalai NP); Tak (Mae Wa Luang,
Mokro, Namtok Pa Wai); NORTH-EASTERN: Petchabun (Khao Ko, Khek Noi); SOUTH-
WESTERN: Kanchanaburi (Khao Lam NP); SOUTHEASTERN: Chanthaburi (Khao Soi Dao NP).

Distribution.— China, Taiwan.
E cology— Damp areas along streams and valleys.

Vernacular— Kluai Hok (ndwun), Kluai Daeng (ndeuas).

N o t e s.— Commonly found in montane areas in northern Thailand, however, new localities in
lowlands of Chanthaburi and Kanchanaburi have been recently found as its habitats.



4. Musa lannaensis Swangpol & Inta

Pseudostem 3-7.5 m tall, 25-60 cm circumference, medium green sometimes with red
tinge. Petiole base blotches large, dark purple. Young suckers 1-7, without leaf blotch. Leaves
petiole 50-100 cm long, sparse to extensive pigmentation, dark purple, petiole canal margins erect
or curved inward or closed, leaf blade 100-300 cm by 50-90 cm, very little to very waxy, base
round to cordate, apex prominently truncate. Peduncle slightly hairy to very hairy with short hairs.
Male bud lanceolate, 12-19 cm by 3-7 cm, aborting before fruits mature. Male bracts revolute
before falling, external red purple to purple-brown, internal cream to pale red purple, apex acute,
usually cover young bracts completely, yellow. Female flowers compound tepal cream, lobes
yellow to orange, free tepal ovate, ovary cream to green, stigma cream. Male flowers compound
tepal yellow, lobes yellow, free tepal ovate, ovary cream to green, stigma cream. Bunch angled
downward to pendent, male bud degenerate after anthesis, hands per bunch 5-14, fruits per hand
10-22. Fruits biseriate, pedicel length 1.5-3 cm, oblong with pronounce ridges, 6-15 cm by 3 cm,
apex obtuse and truncate.

Thailand— NORTHERN: Chiang Mai (Queen Sirikit Botanic Garden, Doi Inthanon, Doi Pui,
Doi Ang Khang, Ban Khun Chae, Huai Nam Dang); Lampang (Tambon Chaeson); Mae Hong Son
(Huai Mae Ho, along highway no. 108); Tak (along highway no. 108 and 1090, Namtok Pa Wai);
Uttaradit (along highway no. 1243).

Distribution— Myanmar and China (SCS obs.).
E cology— Valleys or low slopes on roadsides; altitude 630-1,390 m.

Vernacular— Kluai Lanna (adedwun).

Ethymology— Musa lannaensis is growing naturally in the northern Thailand. The area in
between the Salawin and Mae Khong rivers is where Lan Na, the kingdom of a million (lan) rice
fields (na), was established during 13—-18th centuries AD.

N o t e s.— One of the most notable characters of M. lannaensis is the abortion of its male bud.
The feature reminds the authors of M. yunnanensis Hakkinen & Wang Hong, however, they differ
in others, for example, M. yunnanensis bares basal hermaphrodite flowers, M. lannaensis female.
Though M. yunnanensis was described as having fruits curved with a pronounced ridge and fruit
apex rounded, the specimens appeared in its publication are not corresponded with the text that the
fruits appeared round in cross section and with apex acuminate. Meanwhile M. lannaensis
possesses angularly oblong fruits, apex obtuse-truncate.



5. Musa rubra Wall. ex Kurz, J. Agric. Soc. India 14: 301. 1867.— Musa laterita Cheesman, Kew
Bull. 4: 265. 1949.

Herb small. Underground stems growing as rhizomes. Pseudostem 0.5-2.0 m tall, 6-12 cm
circumference, light green, green yellow to medium green. Young suckers 2—-8, without leaf blotch.
Leaves petiole 15-60 cm long, base without blotches, petiole canal open with margins erect or
spreading, leaf blade 45-135 cm by 15-40 cm, very little or no visible sign of wax, base cuneate,
apex acute. Peduncle slightly hairy to very hairy with short hairs Male bud lanceolate to ovate, 10-
14 cm by 3-6 cm, apex acute, sligthly overlap, waxy or very little; male bracts ovate, acute to
slightly obtuse, revolute or not revolute before falling, external and internal orange red or yellow,
apex yellow. Female flowers compound tepal yellow, lobes yellow, free tepal ovate, ovary green,
stigma yellow. Male flowers compound tepal cream with blocth yellow, lobes yellow, free tepal
ovate, ovary cream to green, stigma yellow. Bunch erect erect, hands per bunch 2-5, fruits per hand
2-8. Fruits uniseriate, pedicel length 0.5-1.0 cm, 3-8 cm by 1.5 cm, apex acuminate. Seeds oblete,
smooth.

KEY TO THE VARIETIES
1. Male bracts orange red a. var. rubra

1. Male bract yellow b. var. siamensis

a. var. rubra

Male bracts orange red.

Thailand— NORTHERN: Mae Hong Son (Along Road No. 108), Chiang Mai (Along the
Road No. 1317), Lampang (Pang Muang Railway Station), Phrae (Mae Yom NP), Tak (Namtok
Nang Khruan, Along the Road No. 105); SOUTH-WESTERN: Kanchanaburi (Wat Rai Oi, Dan
Chedi Sam Ong, Khao Wang Khamen).

Distribution— China, India (Type), Myanmar.
E c ol 0 g y.—Sunny fields near streams.

Vernacular— Kluai Bua Si Som (ndeiadu).

N o t e s.— The pseudostems dies off during dry season normally from December to April.
b. var. siamensis
Male bract yellow.

Thailand— Seen by the authors only in cultivation.

Distribution— Eastern Thailand, Cambodia.



Ecology—Open fields.

Vernacular— Kluai Bua Si Lueang (ngwifamdes)

N o t e s—Commercially cultivated. Introduced into the western markets in the name of “Thai
Gold” and known in Cambodia as “Chek Meas” and used as ornamental plants and young buds are
also used as vegetable.

6. Musa serpentina Swangpol & Somana, Thai For. Bull. (Bot.) 39: 31-36. 2011.

Pseudostem 2-4 m tall, 20-40 cm circumference, light green, green yellow to medium
green. Young suckers 2—7, without leaf blotch. Leaves petiole 55-70 cm long, sparse small brown
blotches, petiole canal narrowly opens with short winged margins curving inward, leaf blade 135-
220 cm by 40-70 cm, underside slightly waxy, base cuneate or rounded to cordate, apex
prominently blunt. Male bud lanceolate, 11-17 cm by 5-12 cm, slightly waxy; male bracts ovate to
narrowly ovate, revolute before falling, external pink-purple to purple brown, sometimes with
yellow streaks, internal red to red purple. Female flower compound tepal cream, lobes cream, free
tepal cream, ovary cream, stigma cream. Male flower compound tepal cream, lobes orange, free
tepal narrowly ovate, cream, translucent, ovary purple, stigma orange. Bunch first upwardly
slanting, then curving downwards, finally curving up slightly and turning like a crawling serpent,
hands per bunch 4-7, fruits per hand 8-18. Fruits biseriate, pedicel length 0.5 cm, angular with
prominent ridges at maturity 4—-6 cm by 1 cm, apex blunt.

Thailand— NORTHERN: Chiang Mai (Doi Inthanon, Hot, Fang), Mae Hong Son (Mae La
Noi), Tak (Umphang, Mae Ramat), Lampang (Chaehom); SOUTH-WESTERN: Kanchanaburi
(Sangkhlaburi, Thong Pha Phum); CENTRAL.: Saraburi (Kaeng Khoi).

Distribution— Endemic.
Ecology—.

Vernacular— Kluai Nakkharat (agaenasiy).

Notes.—.

M. ornata and M. velutina are exotic species and M. x reginae is possibly a hybrid between M.
ornata and M. rubra.

2. sect. Regnetimusa

Flowers nearly actinomorphic; perianth obconical, three outer lobes deeply, more than 2/5
of perianth; median inner tepal fused with two lateral outer tepals at adaxial side, filaments basally
united into a short tube.

Ethymology.— The section is named to commemorate the golden reign of the late HM King
Bhumibol Adulyadej of Thailand, 1946-2016.



Musa nanensis Swangpol & Traiperm, Sys. Bot. 40(2): 426-432. 2015.

Pseudostem 1.5-3.0 m tall, 20-25 cm circumference, light green, sap cream, turning
orange-red when exposed to air. Young sucker leaves with or without blotches. Leaves petiole 110-
120 cm long, base cordate to auriculate without blotches, petiole canal widely open with wings,
1.0-1.5 cm along the petiole length, leaf blade 200-250 cm by 40-70 cm, without wax, base
auriculate with left side higher than right side. Female inflorescence lanceolate, bracts lanceolate
with tapering tip, 30 by 10 cm, external red, fading to bright yellow at base, tip light green, internal
orange red, not rolling up before falling; basal flowers female, stamens 6, sterile, or bisexual with
fertile 1, stamens 5, sterile; terminal flowers male with pistil 1, sterile. Male inflorescence first
upwardly slanting, then erect, lanceolate, bracts lanceolate with tapering tip, 14 by 6 cm, external
red, fading to bright yellow at base, apex light green, internal orange red, not rolling up before
falling; male flowers 3 outer tepals, keel along midrib, light green, 4.5-6 cm long, fused 3.5-4.5 cm
at base, lobes 1.5-2.5 cm long, apex long mucronate, 0.4-0.5 cm long, medium green, inner tepals
3, lanceolate, light green, attach between lobes of the outer tepals, 1.3-1.5 cm by 0.3 cm, apex
obtuse, stamens 6, 4.5-6 cm long, fused 0.8-1.0 cm at base and inserted in tepal tube, anthers
orange, stigma 1, orange, infertile. Bunch slanting upward or downward, hands per bunch 3-10,
fruits per hand 4-10. Fruits uni- or biseriate, pedicel length 2 cm, 7 cm long, 1.5 cm wide, straight
to curved, angular with prominent ridges at maturity, 3—4 carpels, 2 rows of ovules in each carpel,
pedicel 2 cm long, apex 0.9 cm long.

Thailand— NORTHERN: Nan [Tambon Dong Phaya, Amphoe Bo Kluea (Type)] .
Distribution— Thailand and Laos (Dr. S. Gale, pers. comm.)
E c ol 0 g y.—Shady slope, well-drained soil, mountainous evergreen forest.

Vernacular— Kluai Si Nan (ndediim).

Ethymology— The taxa was first discovered in Bo Kluea, Nan, Thailand.

N o t e s.— Musa nanensis is a rare plant, only three populations have been found and propagation
has not been successful due to endopathogen.

3. MUSELLA
Exotic species

Herb small; perennial monocarpic. Pseudostem clumped, 0.4-0.8 m, swollen at the base, sap
clear. Leaf sheath persistance, petiole canal margins curved inward and closed, base cuneate, apex
acute, midrib medium green. Male bud ovate, bracts external and internal yellow, not revolute
before falling, very waxy, apex acute, greatly overlap. Flowers uniseriate. Male flowers compound
tepal bright yellow, lobe bright yellow, free tepal obovate to obovate-oblong, translucent, ovary
bright yellow, style straight, stigma capitated, orange. Bunch without peduncle, hands per bunch 3—
6, fruits per hand 4-8. Fruits no pedicel, elliptic, exocarp very hairy, apex obtuse to truncate,
filaments and styles usually persistent. Seeds subglobose, 6-7 mm in diam.
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