The 1st International Conference on Genetic Resources and Biotechnology IOP Publishing
IOP Conf. Series: Earth and Environmental Science 482 (2020) 012049  doi:10.1088/1755-1315/482/1/012049

Inventory and morphological characterization of local upland
rice in the highlands of South Sumatra province

P Sasmita'* and K A Kodir’

" Indonesian Center for Rice Research, Indonesian Agency for Agricultural Research and
Development, Ministry of Agriculture, Jalan Raya 9, Sukamandi, Subang 41256, West Java,
Indonesia

* South Sumatra Assessment Institute for Agricultural Technology, Indonesian Agency for
Agricultural Research and Development, Ministry of Agriculture, Jalan Kolonel H. Barlian No. 83
Km 6, Palembang 30153, South Sumatra, Indonesia

*E-mail: priatnasasmita@yahoo.com

Abstract. South Sumatra has various types of local rice in various agroecosystems that have the
potential as plant genetic resources (PGR) of food crops. At present, the existence of the PGR has
been diminished due to genetic erosion. Inventory and characterization of local rice genetic
resources were carried out in the highlands of South Sumatra during 2014-2017. The study was
conducted in Muara Enim, Ogan Komering Ulu, Pagar Alam, and Lahat Regencies. The objective
of the study was to inventory and characterize the PGR. The method used was exploration and desk
study. Purposive sampling was applied. Morpho-agronomic characterization was carried out in situ
and ex situ. Morphological observations were carried out by visually observing the parts of leaves,
stems, panicles and unhulled seeds of the rice accessionsin the location. Morphological
characteristics were analyzed descriptively by tabulation. Inventory result showed 17 varieties of
local upland rice were spread across four regencies. Local upland rice varieties originating from the
regencies with different biophysical characteristics showed differences in morphological
characteristics. Among the 17 local varieties, 3 varieties were characterized, namely Setangkai,
Barokah and Ayek Keruh. Morpho-agronomic characterization results showed that there was a high
diversity of rice accessions collected from different locations in South Sumatra.
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1. Introduction

Rice is the staple food for the majority of Indonesian people. According to Indonesian Center for
Agricultural Data and Information [1], the average national rice consumption reached 103.18
kg/capita/year. This amount is much higher than the consumption of other foods such as sweet potatoes
which only reaches 6.64 kg/capita/year. Efforts to increase rice production must be continued through
intensification and extensification to achieve food self-sufficiency. Development of modern biology, such
as biotechnology, molecular biology and genetic engineering, is expected to solve the problem of food
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availability [2]. However, it relies on the availability of genetic resources. Therefore, local rice varieties
have an indirect role in supporting the efforts to meet the food demand.

Local rice varieties are those that have long been adapted to certain areas. This variety has location-
specific characteristics for the area. South Sumatra is one of the provinces in Indonesia that hasa high
diversity of local rice varieties due to adaptation to the environment where they grow. This diversity
supports both the effort to meet the future food demand and the development of genetic resources [3].

Efforts to inventory, identify and conserve local rice varieties are expected to help preserve the
biological treasure. Further conservation efforts will eliminate fears of the destruction of local superior
rice because there is a tendency for the degradation of local rice varieties, especially in South Sumatra. A
survey done by the South Sumatra Assessment Institute for Agricultural Technology (AIAT) from 2003
until 2014 found a decrease in the number of local rice varieties [3]. In one of the highland dryland
locations, some local rice varieties previously planted by farmers were already difficult to find. Research
needs to be done to get actual data on the existence of local rice varieties. The objectives of this study
were: (1) to inventory and map the spread of local rice in highlands of South Sumatra Province, (2) to
characterize the morphology and agronomy of each local rice variety, and (3) to collect information on the
presence of local rice variety as an initial conservation effort.

2. Materials and methods

The research was carried out during 2014-2017 on the highlands of Muara Enim, Ogan Komering Ulu,
Pagar Alam and Lahat Regencies. The method used was exploration and desk study. The samples for
characterization were selected by purposive sampling, with five plants were collected for each rice variety.
Morpho-agronomic characterization was carried out in situ and ex situ. Morphological observations were
performed by visually observing the parts of leaves, stems, panicles and unhulled seeds of the rice
accessions in the location. Morphological characteristics were analyzed descriptively by tabulation.

3. Results and discussion

Diverse geography and agroecosystems in the region of South Sumatra make this province rich in
biodiversity and genetic resources. The yield and quality of many local rice varieties in this area are equal
to those of improved varieties introduced from outside South Sumatra. The dryland of South Sumatra is
distributed on lowland and highland plains. Dry lowland area is divided into flat-wavy, wavy and hilly
reliefs. According to Indonesian Center for Soil and Agroclimate Research [4], dryland areas in South
Sumatra occupy about 86.4% of the total area of the province. They have great potential in supporting the
development of agriculture (food and plantations).

The drylands in the highlands of South Sumatra Province are also suitable for development [5].
Potential dryland areas to be developed are distributed across six regencies, namely Ogan Komering Ulu
(OKU), East OKU, South OKU, Muara Enim, Lahat and Musi Rawas [6]. According to Murtilaksono and
Anwar [7], dryland areas in South Sumatra are acidic with the following soil characteristics: acidic (pH
<5), low organic matter, base saturation <50% (district), high Al, precipitation >2,000 mm/year, low
fertility and land productivity that need high input for cultivation. Furthermore, Murtilaksono and Anwar
[7] stated that the constraints in the use of acidic dryland are water availability, high soil acidity (low pH),
low organic matter and shallow topsoil, very poor in nutrients and rocky soil.

In total 17 local superior rice varieties were found in highland plains of Pagar Alam, Muara Enim and
Lahat Regencies, i.e. 10 varieties in Lahat District, 5 varieties in Pagar Alam and 1 variety each in Muara
Enim and Ogan Komering Ulu. Several accessions with the same name were found in several villages,
although they are morphologically different. Further research is needed to resolve these duplications. The
data on the distribution of local rice varieties and the grain characteristics of each variety are presented in
Table 1 and Table 2, respectively.
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Among the 17 local varieties, 3 varieties were characterized. These were Setangkai found in the village
of Pagar Wangi, North Dempo, Pagar Alam at an altitude of 914 m above sea level (m asl); Ayek Keruh in
Gunung Lewat, Sukamerindu, Lahat, located at 806 m asl, and in Talang Camai, Selibar, North Pagar
Alam at 878 m asl (Figure 1); Barokah in the village of Tumbak Ulas, South Pagar Alam at the altitude of
714 m asl (Figure 2).

Table 1. Distribution of local rice varieties in the highlands of South Sumatra.

Exploration Name of variety Regency Number

year

2013 Selebur Rimbe Muara Enim 1
Beram, Pulut Pagar Alam 2

2014 Tambun, Meghun, Gilas Madu, Dayang Rindu, Madu, Lahat 10

Abang, Agai Keluang Putih, Henik, Rindik, Merah
2015 Serubuh Balai Ogan Komering 1
Ulu

2016 Ayek Keruh Pagar Alam 1

2017 Setangkai, Barokah Pagar Alam 2

Total 17

In general, those local rice varieties have low productivity, except for Ayek Keruh. Based on a field
test in Sukamerindu, Lahat, this accession yielded 8.56 t/ha, which exceeded the yield of Ciherang, an
improved national variety (6.4 t/ha). The productivity of Ayek Keruh was also much higher than local rice
varieties in Central Java which ranged from 2.2 to 3.8 t/ha. Previously, the highest productivity of local
rice varieties was reported from Kalimantan which is 5.18 t/ha. Performance of local variety of Ayek
Keruh in Pagar Alam was presented in Figure 1. Ayek Keruh is known to have a high selling value. This
early maturing variety (110 days) has a high panicle number per plant (25) and grain number per panicle
(>200). This variety is resistant to brown planthopper and blast pathogen. The seed shape is oval and thick
(Table 2).

Figure 1. Performance of Ayek Keruh local rice variety at
generative stage in Pagar Alam Regency, South Sumatra.



IOP Publishing

doi:10.1088/1755-1315/482/1/012049

The 1st International Conference on Genetic Resources and Biotechnology
IOP Conf. Series: Earth and Environmental Science 482 (2020) 012049

UMOIq-USIMO][[A

81 MO[[oA ‘Airey ‘sso[neHq oIy} pue [eAQ 61 L 97 wely Jeded ‘se[n yequin], yevoleg
MO[oK
1SE'T YA MO[[RK ‘AIre -ysIppal ‘A1req 81 76 ST wepy Jeded ‘1SuemieSed rey3ue)og
91 MO[RA ‘KireHq ssopreHq YOIy} pue [eAQ 6’1 0L 6'C wey JeSed ‘rewe)) Suefe], ynioy YAy
2091 Mo[[ok A1re SS9[IleH punolrjsouwy 91l 69 4 MO Bueyr],  reeg ynqniog
L1 Mo[[ok A1reH SS9[IleH AdIYL 6’1 VL 8¢C Teye ‘nieqeqeq npeN
S¢'T aym juaredsuel],  SSo[Irey ‘Aumo( [eA0 11 - S'8 LT jeye] ‘eAeq eAer YRION
16°1 SsolITeH SSoIeH pUNOI ISOWY L8'T LY9 6'C TeyeT ‘nieq jeqeq Apury
16°1 SsolIeH SS9lIreH punOIISOWY L8'T Ly'L 0¢ Teye] ‘nied jeqeq unySo
MO[oK
LSET ANYM Kumo( -ysippair ‘Anep 8’1 v'6 §C 1eqeT ‘selepy qISng Sueqy
SPIOIS B I ynng Suenjoyy
88’1 Kumo( SSO[IIRH PIAIND ‘[eA0 Fuo 6’1 I'6 L't yeyeT] ‘ues lefueq 1e3y 1ped
AN ssolIeH ssolreH punoi 310ys €6'1 TL L6'T 1eye ‘Suequioy] Sununo npejy se[in
YeyeT ‘qiid
€1'C dn dreyg Jreq JUOISAI)) 0T €€'6 €9°C yeue] 2p Sue[o], Sunfue] npury Suedeq
ureis oy Jo pud jeye]
60°7—€6'1 MO[[A ‘Aumo(q SSo[ITeq [8AO SR I-LL'T 9'8—G"L €9'7—¢€C ‘oAked 29 Suelo] Sunlue], NIuoH
MOT[RA-ysTumoIq TeyeT ‘yiid
19°7-S€°C Aumo( ‘Kumop 10N punoi 1oys 61 61°8 6C yeue] 29 Sue[o] Sunfue], unque],
MO[[QA-YSIUMOIq
197-S€'C Aumoq ‘Aumop j0N punoI 110yg 6'1 61'8 6C wey 1eded ming
19°7-S¢€'C Kumo(d Aumop JoN punoi J1o0ys 6’1 61'8 6T wey JeSed werog
9C7-TT Kumop 10N Aumop 10N punoi 110ys 9] 6L 9T wruy erenpy ‘Sunfue] LIS oquiry INgodS
(odeys (10109 9ou/AIrey
(3) ySrom £10109 ou/A1rey ‘Jou/Kumop) () (wr) () Kyorrea
ureiS-g0]  “jou/Aumop) umy  eofed pue ewwuo| adeys ssawory].  pSue  IdowWeI( Kouo3ay Jo oweN

"BIJRWNS YINOS JO SPUBYSIY Y} Ul SONILIBA 9ILI [80] JOSONSLIOIORIRYD UTRID) *7 d[qeL



The 1st International Conference on Genetic Resources and Biotechnology IOP Publishing
IOP Conf. Series: Earth and Environmental Science 482 (2020) 012049  doi:10.1088/1755-1315/482/1/012049

Important characteristics of the three varieties resulting from this characterization activity include
adaptability to high altitude up to 700 m asl, relatively higher yield potential compared to other local
varieties and extensive adaptatability in local agroecosystems. Other important characters are resistance to
pests and diseases, especially brown planthopper and blast. Based on these characteristics, the three
varieties are recommended to be developed as adaptive local varieties for the highlands.

Plant performance of the three varieties in the field appeared to be relatively uniform, so seed
purification was not needed. This condition was achieved because farmers were accustomed in preparing
seeds by themselves by selecting seeds from uniform and healthy plants. By using this method, pure lines
were resulted and local farmers claimed that the seed quality they prepare were comparable to the certified
seeds.

Figure 2. Performance of Barokah, a local rice variety, at the generative stage in
Pagar Alam Regency, South Sumatra.

The massive planting of new improved varieties has a positive impact on national rice production, but
has a negative effect on the on-farm conservation of the local rice varieties. Since local rice varieties have
developed specific characteristics for adaptation to the local agroecosystems, they need to be protected
through on-farm or ex situ conservations. Therefore, similar efforts to preserve and develop local varieties
must be done to avoid the extinction of useful genetic resources. Inventory and characterization studies
that we have initiated are preliminary steps to preserve local rice varieties in the highlands of South
Sumatra.

4. Conclusions

Seventeen local rice varieties were identified during the inventory in the highlands of South Sumatra.
These local rice varieties were distributed in four regencies in South Sumatra. Ten accessions were found
in Lahat, 5 accessions in Pagar Alam and 1 accession each in Muara Enim and Ogan Komering Ulu
Districts. Local rice varieties grown in different land typologies with different soil characteristics showed
different morphological characteristics. The three varieties are recommended to be developed as adaptive
local rice varieties for the highlands, namely Setangkai, Barokah and Ayek Keruh.
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