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Abstract. Saensouk P, Saensouk S, Sudchaleaw S, Sungkaew S. 2023. Chromosome number of three Bambusa species (Poaceae) in
northeastern communities of Thailand. Biodiversitas 24: 4544-4547. Bambusa is a genus within subfamily Bambusoideae, family
Poaceae. This study aimed to conduct the chromosome numbers of three Bambusa species in the northeastern Communities of Thailand.
All three Bambusa species were studied with somatic chromosome numbers from root tips by squash methods. The somatic
chromosome numbers, ploidy, and chromosome size in length from the root tips of three Bambusa species are provided. The somatic
chromosome numbers range from 2n =56 to 2n = 72. Bambusa bambos (L.) Voss was reported as 2n = 56 with high ploidy (heptaploid
or 7x), B. burmanica Gamble was reported to be 2n = 72 with high ploidy (nonaploid or 9x), and B. tuldoides Munro was investigated to
be 2n = 64 with high ploidy (octaploid or 8x). The basic chromosome number of three Bambusa species studied was x=8. The
chromosome numbers of B. burmanica were studied for the first time. The chromosome length of all species was very short between

0.80 um in B. burmanica and 1.30 um in B. bambos.
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INTRODUCTION

Bamboos are interesting plants in their growth, morpho-
genesis, taxonomy, distribution, ecology, reproduction as
well as diversity (Sungkaew and Teerawatananon 2017).
Bamboo belonging to the subfamily Bambusoideae of the
family Poaceae and is widely distributed in most areas of
the world (Sudchaleaw et al. 2023). In addition, most
bamboo species are native to warm and moist tropical and
to warm temperate climates. It is well-known plant as the
tallest grass in the world (Wong et al. 2016). Seventy-five
genera and 1,250 species of bamboo in the world were
reported by Bamboo Phylogeny Group (2012) and Kumari
(2019). Of which, 45 genera and 750 species are distributed
in Southeast Asia (Goh et al. 2020; Liu et al. 2020, 2023).
While, 13 genera and 60 species are found in Thailand
(Sudchaleaw et al. 2023).

Bambusa is a genus within the subfamily
Bambusoideae and is distributed from Southeast Asia,
South Asia, China, Taiwan, the Himalayas, New Guinea,
Melanesia, to the Northern Territory of Australia (Bamboo
Phylogeny Group 2012). About 155 species of the genus
Bambusa were reported in worldwide (Kew Science 2022).
Currently, an account of the genus Bambusa for the Flora
of Thailand is being undertaken with the collaboration of
many grass taxonomists (David Simpson, pers. comm.).
Bambusa is a versatile plant that humans use for life. It is
used as food, raw materials, building homes, musical

instruments, and even for medicinal purposes (Sungkaew
and Teerawatananon 2017; Sudchaleaw et al. 2023). The
indigenous knowledge of the use of Bambusa has been
passed down from generation to generation in the
communities, but some have been lost over time due to the
social conditions changed and the rural lifestyle was
gradually replaced by urban society.

The chromosome number data of Bamboo was studied
by some previous workers, such as Mathu et al. (2015).
While, only few scientists reported the chromosome
numbers of the genus Bambusa. The chromosome number
of the genus was reported between 2n=48 in B. tuldoides
Munro and 2n=108 in B. schizostachyoides (Kurz) Gamble
)Darlington and Wylie 1956; Devi and Sharma 1993; Li et
al. 2001; Chen et al. 2004).

We collected three Bambusa species in the northeastern
communities of Thailand to study chromosome numbers.
Two Bambusa species including B. bambos (L.) Voss and
B. burmanica Gamble were used for food, medicinal
plants, and equipment structure. Whereas, B. tuldoides was
used as an ornamental plant in the communities of
northeastern. The morphological characteristics of all three
species were difficult to identify. Therefore, the
information on chromosome number might support for
identification of these three species of Bambusa. Therefore,
this study aimed to study the chromosome numbers of three
species in Bambusa from the northeastern communities of
Thailand.
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MATERIALS AND METHODS

Plant materials

Three species of the genus Bambusa (Figure 1) in the
northeastern communities of Thailand were collected in
natural areas near the deciduous dipterocarp forest and the
mix-deciduous forest near the watercourse from different
provinces, namely B. bambos or “Phai Pa” in Thai local
name (Figure 1A), B. burmanica or “Phai Bong Wan” in
Thai local name (Figure 1B), and B. tuldoides or “Phai
Namtao” in Thai local name (Figure 1.C). Bambusa
bambos and B. burmanica were reported as native species
to Thailand, whereas, B. tuldoides was recognized as
introduced species (Kew Science 2022). Plant materials
were collected in at least five duplicates per bamboo
species with a tag recording vernacular names, name of the
locality, collecting date, collector name, place of collection,
distribution, ecological, and phenology data. Plant
materials are deposited at Mahasarakham University
Herbarium. They were cultivated in plots planted in the
nursery at Mahasarakham University, Maha Sarakham
Province, Thailand.

Procedures
Species identification

Plants used in the study were identified according
various botanical documents, e.g., Phengkhlai (1972),
Chayamarit (1994), Middleton (2009), Inthachub et al.
)2010), Chantaranothai (2011), Poopath et al. (2012),
Saensouk et al. )2016), Sungkaew and Teerawatananon
(2017), Saensouk and Saensouk (2019, 2020), Boonma et
al. )2020,2021), Saensouk et al. )2021a,b), and Sudchaleaw
et al. (2023).

Chromosome observation

The chromosome numbers of all materials were studied
by squash methods (Senavongse et al. 2018; 2020;
Saensouk et al. 2019; Saensouk and Saensouk 2021, 2022).
Prepared the root tips of three species of the genus
Bambusa were pretreated with paradichlorobenzene at 4°C
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for 6 h then fixed in ethanol-acetic acid (3:1, v:v) at room
temperature for 30 min. The samples were kept at 4°C in
case they were to be used later. The root tips were washed
in distilled water, hydrolyzed in 1M HCI for 5 min at 60°C,
and washed again in distilled water. They were stained in
2% aceto-orcein and then analyzed by the squash
technique. Observations were made under a light
microscope (Zeiss Axiostar Plus) at 400x magnification.

Data analysis

The chromosome numbers were derived from the
metaphase chromosomes in photomicrographs, obtained
from 10 metaphase plates for each species. The
chromosome number for description followed by Levan et
al. (1964), Senavongse et al. (2018), and Saensouk and
Saensouk (2021a,b).

RESULTS AND DISCUSSION

The photomicrographs of the chromosomes of three
Bambusa species are presented in Figure 2. The somatic
chromosome numbers, ploidy, and chromosome length
from the root tips of three Bambusa species are
summarized in Table 1. The somatic chromosome numbers
from root tips of B. bambos were investigated as 2n=>56.
The basic chromosome number of this species was x=8.
The somatic chromosome numbers of B. bambos were
investigated highly polyploid taxon as heptaploid (7x).
Therefore, it is showing the chromosome number
2n=7x=56 (x=8) (Table 1, Figure 2.A). The chromosome
length of B. bambos was investigated between 0.9 and 1.3
pum (Table 1). The somatic chromosome numbers from root
tips of B. burmanica were recognized as 2n=72 but the
basic chromosome number of this species was x=8. The
somatic chromosome numbers of B. burmanica were
nonaploid (9x). Therefore, it is showing the chromosome
number 2n=9x=72 (x=8) (Table 1, Figure 2.B).

Figure 1. The three Bambusa species in the northeastern communities of Thailand used in the study: A. B. bambos, B. B. burmanica,

and C. B. tuldoides
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The chromosome length of B. burmanica was
investigated between 0.80 and 1.00 pm (Table 1). The
somatic chromosome numbers from root tips of B.
tuldoides were investigated as 2n=64 but the basic
chromosome number of this species was x=8. The somatic
chromosome numbers of B. tuldoides were octoploid (8x).
Therefore, it is showing the chromosome number
2n=8x=72 (x=8) (Table 1, Figure 2.C). The chromosome
size in length of B. tuldoides was investigated between 0.85
and 1.05 um (Table 1).

The chromosome numbers of B. bambos (2n=7x=56
(x=8)) differ from previous studies by Li et al. (2001), who
reported the somatic chromosome numbers of B. bambos as
2n=64, 68, 70 due to the environmental factors change such
as different region, soil, air, weather, moist and may be
different nutrients (Saensouk and Saensouk 2021, 2022).
Moreover, this study differs from the previously reported
chromosome numbers in B. schizostachyoides as 2n=108
)Li et al. 2001(. The somatic chromosome numbers from
root tips of B. burmanica (2n=9x=72 (x=8)) were the first
time reported in the world. The somatic chromosome
numbers from root tips of B. tuldoides (2n=8x=72 (x=8))
differ from previous studies by Li et al. (2001) and
Darlington and Wylie (1956), while Huang et al. (1988)
reported the same chromosome number with this study.
This result found that the chromosome numbers with highl
ploidy (7x, 8x, 9x) and the basic chromosome number or x
to be 8 of all three Bambusa species which agree with
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previously studied by Mathu et al. (2015) who reported
chromosome numbers (2n = 72 — 192), the basic
chromosome number (x to be 12) and the high ploidy (6x,
7x, 16x) from five species of the genus Pseudoxytenanthera
)Tribe Bambuseae( from India. The chromosomes were
very small size in length between 0.90 and 1.30 pm which
is the same with previously studied by Mathu et al. (2015)
who recognized the chromosome length from 0.50 to 1.20
pum of four species of the genus Pseudoxytenanthera from
India.

Bambusa bambos, B. burmanica, and B. tuldoides in
this study can be used for species classification by
chromosome numbers which is consistent with Stebbins
(1971), Chaiyasut (1989), Saenprom et al. (2018),
Saensouk and Saensouk (2021, 2022) who reported that the
chromosome number can be providing valuable data to
understand the relationships of taxa at generic level.
Chromosome numbers, the chromosome morphologies, and
chromosome structures will be different for taxonomic
purposes. However, according to Shaw (1973), the
chromosome numbers of different species can have the
same number of chromosomes and it cannot used for
taxonomic purposes. For this reason, scientists do not use
the number of chromosomes to differentiate between
species. Further studies using more species will provide a
more complete and comprehensive understanding whether
the number of chromosomes is useful character as a basis
for plant classification, mainly in Bambusa.

Table 1. Chromosome number, ploidy, and chromosome size in length of three Bambusa species from Thailand studied

Previous Study

Species Locations  Thai Local Chromosome . 1. Chromosome

(Coll. No.)  (Provinces) Name Numbers X Polyploid Length (um)* Cw&mgzg?e Reference
B. bambos (L.) Nong Khai  Phai Pa 2n=56 x=8 X 0.9-1.3  2n=64, 68, 70 Li etal. (2001)
Voss
(Samruay 45)
B. burmanica Khon Kaen Phai Bong Wan 2n=72* x=8 9x 0.80-1.00 - The first report*
Gamble
(Samruay 46)
B. tuldoides = Maha Phai Namtao 2n=64 x=8 8x 0.85-1.05 2n=64, 68, 70 Li et al. (2001)
Munro Sarakham 2n=72 Huang et al. (1988)
(Samruay 47) 2n=48 Darlington and Wylie (1956)

Note: * = The first report

tuldoides (2n = 64), scale bars =5 um
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In conclusion, the three species of the genus Bambusa
(B. bambos, B. burmanica, B. tuldoides) in the northeastern
communities of Thailand were collected from Khon Kaen,
Maha Sarakham, Nong Khai provinces. The somatic
chromosome numbers study from root tips of three
Bambusa species in this research was studied belonging B.
bambos (2n=7x=56), B. burmanica (2n=9x=72), and B.
tuldoides (2n=8x=64). The basic chromosome number of
these three Bambusa species in this study was investigated
to be x=8. Chromosome number of B. burmanica were
reported here in the first time. The chromosome length
were very short between 0.80 pm in B. burmanica and 1.30 um.
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