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(Mokuwa et al. 2014, Rajkumar et al. 2011), and SSR or
microsatellite (Das et al. 2013, Salgotra et al. 2015, Sutoro
et al. 2015). However, these markers have also shown
certain limitations, such as relatively inconsistent and
subjective. Nowadays, DNA barcoding markers provide
several advantages to characterized plant germplasm, such
as easy to amplify, sequence, and align in most plants
(Hollingsworth et al. 2011). Furthermore, this marker
shows a high primer universality and generates high
sequence quality or unambiguous alignment output (Dong
et al. 2013). The Consortium for the Barcode of Life or
CBOL (2009) proposed several DNA barcoding markers to
determine plant germplasm, one of which is rbcL.

This study aims to determine the genetic diversity and
relationship of the tidal swamp rice indigenously from
South Kalimantan, Indonesia, using a DNA barcoding
marker, namely rbcL. According to de Melo Moura et al.
(2019), this marker shows universality, a high PCR
amplification success, and relatively high overall sequence
quality, as well as a high discriminatory power between
Angiosperms. Besides, this marker has advantages over
others, especially being able to distinguish germplasm that
has a very close genetic relationship, like rice (Wattoo et al.
2016). So, it is useful in plant population genetics and
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systematics studies. Further, these results are beneficial in
supporting the rice breeding efforts, globally and locally.
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MATERIALS AND METHODS

Plant materials

A total of 14 samples of tidal swamp rice comprise 13
from the South Kalimantan's tidal swamp areas (Figure 1).
One from South Sumatra, Indonesia (an outgroup), was
used in this study. The list of all rice samples and their
origin 1s presented in Table 1.

Sample preparation

Seeds of each rice landrace were germinated after being
soaked in a fungicide solution and rinsed thoroughly in
warm water (30-35 °C). Seeds then were lrimsplz.ed nto
pots, 30 cm in diameter and 20 cm in height, with soil
collected from a paddy field. All rice samples were planted
and maintained with a standard agronomic procedure,
described by Sato and Uphoff (2007), in Indonesian
Swamps of Agricultural Research Institute, Banjarbaru,
South Kalimantan, Indonesia. Leaf samples of each rice
landrace at a seedling stage were collected for DNA assay.

Figure 1. Map of South Kalimantan, Indonesia, showing the sampling locations (circle marked) where the tidal swamp rice collected
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Figure 3. The genetic relationships of tidal swamp rice landraces indigenously from the South Kalimantan, Indonesia, generated by

UPGMA (A) and ML (B).
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