Skip to Main Content

Local Rice Genotypes of Tana
Toraja and North Toraja
Regencies: Kinship Relations
and Character Interaction

by Rinaldi Sjahril

FILE
TIME SUBMITTED 02-OCT-2020 06:27AM (UTC+0700) WORD COUNT 3632
SUBMISSION ID 1402767306 CHARACTER COUNT 18851



%P Conference Series: Earth and Environmental Science

&PER «- OPEN ACCESS

Local Rice Genotypes of Tana Toraja and North Recent citations

Toraja Regencies: Kinship Relations and S K
Character Interaction RS etal

- Kinship of katokkon chili (Capsicum

% cite this article: M Riadi et al 2019 IOFP Conf. Ser.: Earth Environ. Sci. 270 012039

View the article online for updates and enhancements.

This content was downloaded from IP address 140.213.54.226 on 09/08/2020 at 08:34




The 1st Biennial Conference on Tropical Biodiversity I0P Publishing
I0OP Conf. Series: Earth and Environmental Science 270 (2019) 012039  doi:10.1088/1755-1315/270/1/012039

Local Rice Genotypes of Tana Toraja and North Toraja
Regencies: Kinship Relations and Character Interaction

M Riadi', Kasmiati?, I Saputra?, R SjahriP, Rafiuddin*

! Laboratory of Plant Breeding and Seed Science Faculty of Agriculture, Hasanuddin
University, Makassar 90245, Indonesia

2 Alumni, undergraduate course, Agro-technology, Faculty of Agriculture, Hasanuddin
University, Makassar 90245, Indonesia

3 Laboratory of Plant Bio-science and Reproduction Biotechnology, Faculty of
Agriculture, Hasanuddin University, Makassar 90245, Indonesia

4 Laboratory of Plant Physiology and Nutrition, Faculty of A griculture, Hasanuddin
University, Makassar 90245, Indonesia

E-mail: rinaldi-sjahril@agri.unhas.ac.id

Abstract. Tree, The Regency of Tana Toraja and North Toraja, are two regencies in the
Province of South Sulawesi where even though both are not the center of rice crop development,
but in both regencies we can find many cultivated local rice genotypes. This study aims to
determine the relationship between local rice genotypes found in the two regencies based on
panicle and grain characteristics and the comelation between these characters. The characters
observed are panicle length, grains number per panicle, panicle density, awn length, grain length,
grain width, grain thickness, grain length to width ratio and 100 seeds weight. Results showed
that 49 local rice genotypes were found (27 local rice genotypes from Tana Toraja regency and
22 local rice genotypes from North Toraja regency) with various rice colors, ie. from white to
purple. These local rice genotypes can be grouped into three groups with a similarity rate of
67.56%, namely group I consists of 41 local rice genotypes, group II consists of 3 local rice
genotypes (all local rice genotypes from Tana Toraja regency) and group III consists of 5 local
rice genotypes and these characters can be grouped into two groups with a similarity rate 48.71 %,
namely group I consists of two characters (panicle length and grains number per panicle) and
groups II consists of 7 characters (panicle density, awn length, grain length, grain width, grain
thickness, grain length to widthratio and 100 seeds weight). There was a very significant positive
correlation between the characters, namely panicle length and grains number per panicle, panicle
length and panicle density, panicle length and awn length, grains number per panicle and panicle
density, awn length and grain width, grain length and grain length to width ratio, grain length
and 100 seeds weight, grain thickness and 100 seeds weight and grain length to width ratio and
100 seeds weight, with the correlation coefficient values 0.630%*, 0.406%*, 0.470%*, 0.960**,
0428%*_ 0.821%*, 0.609%* 0.591** and 0.365%*, respectively and there was also a very
significant negative correlation between the characters, namely awn length and grain length to
width ratio and grain width and grain length to width ratio, with the correlation coefficient values
-0.401 ** and -0.770 **,

1. Introduction

Rice is an important type of cereal crops and is the main staple food for most Indonesian people. The
government continues to improve efforts to increase rice production, both through improved cultivation
techniques and through breeding activities to produce new varieties with high yield potential.
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South Sulawesi province is one of the regions in Indonesia known as the national food bam. Some
Regency in this region, are central areas for rice culjvation, but there are several other agencies that are
not centers of rice cultivation, two of which are Tana Toraja and North Toraja regencies. The two
regencies are the result of the development of the Tana Toraja regency which is known as one of the
tourist visit areaggjl ].

Although the regencies of Tana Toraja and North Toraja are not centers of rice development, in both
regencies, we can find many local rice genotypes that have been cultivated by farmers from generation
to generation. The long history of rice cultivation and variations in environmental conditions that occur
can contribute to the diversity of existing local rice genotypes. Through time, local rice genotypes that
have been and continue to be cultivated by farmers will be adapt well to specific environmental
conditions. [2] showed a significant variability corff¥ning the seed morphological characteristics and
adaptation to local environment, [3] showed a high phenotypic variation of agro-morphological
properties in the population of local rice genotypes and [4] showed the presence of local rice genotypes
tolerant to drought stress.

Local rice genotypes that are maintained and cultivated by farmers are germplasm sources that can
be used in new ric@Brieties development breeding programmes. Characterization of germplasm is very
important and can help breeders t@tilize appropriate characters in rice yield improvement programmes
[5]. Gunasekaran [6] stated that the success of plant breeding depends on the availability of genetic
diversity, knowledge of the desired character, and efficient selection strategies that make it possible to
exploit existing germplasm sources.

Until now, information about the morphological characters of local rice still cultivated in Tana Toraja
and NortlfJloraja Regency. particularly related to the characters of panicle and grain was not widely
reported. This study aims to determine the kinship relations and character interaction between local rice
genotypes found in the two regencies based on panicle and grain characteristics and the correlation
between these characters.

2. Material and Method

This The study took pfflice from March to August 2018. A sampling of panicles of local rice genotypes
was carried out in the regencies of Tana Toraja and North Toraja. Determining the location (village) of
sampling in each regency was done by purposive sampling, which is based on information on the
presence of local rice obtained frofffgthe Office of Agriculture and District Offices. Characterization of
panicles was carried out at the Laboratory of Plant Breeding and Seed Sciences, Department of
Agriculture, Faculty of Agriculture, Hasanuddin University, Makassar.

Panicle characters measured: (1) quantitative characters, including parffle length (cm), grains
number per panicle (seeds), panicle density (seeds cm™), awn length (mm), grain length (mm), grain
width (mm ), grain thickness (mm), grain length to width raf) and 100 seeds weight (g); and (2)
qualitative characters, including the color of the husk, the color of rice and the form of grain.
Characterization follows the guidance of rice plant characterization and evaluation system. Quantitative
characters data tabulated through MS Excel 2007 for windows. Descriptive analysis was used to
determine the average level and standard deviation of each character, while to find out groupings
between genotypes. groupings between characters, and the correlation between characters was done
using Minitab software version 16. The analysis results are displayed in the dendrogram and correlation
matrix.

3. Results and discussion

Local rice genotypes found were 49 genotypes, 27 local rice genotypes originated from Tana Toraja
regency, and 22 local rice genotypes originated from North Toraja Regency. The descriptive analysis of
the quantitative characters observed and measured from all local rice genotypes are presented in Table
1. Table 1 shows that there are three characters that have high standard deviation values, namely panicle
length, grains number per panicle and awn length, with a standard deviation value 28.39,54.10 and17.24
respectively.
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Table 1. Maximum, minimum, mean and deviation standard of the panicle and grain characters

Characters Code Maximum Minimum Mean Deviation
Standart

Panicle Length PL 323.90 199.20 259.00 28.39
Grains Number GN 304.70 68.20 140.30 54.10
Panicle Density PD 1.12 0.33 0.53 0.17
Awn Length AL 5340 0.00 1.16 17.24
Grain Length GL 9.86 7.09 8.27 0.60
Grain Width GW 3.66 2.73 3.18 0.20
Grain Thickness GT 2.32 1.98 2.13 007
Grain Lenght to Width GL/W-R 3.34 2.11 2.61 0.29
Ratio
100 Seeds Weight 100SW 343 2.24 2.78 0.27

The dendrogram of the local rice genotypes are presented in Figure 1. In Figure 1 shows that at the
level of similarity 67.56%, these local rice genotypes can be grouped into three groups, i.e.. group I
consists of 41 local rice genotypes, group II consists of 3 local rice genotypes and group III consists of
5 local rice genotypes. Only in group II, all local rice genotypes originated from Tana Toraja regency.
According to [7] that, using cluster analysis, the found gen@@pes can be grouped based on the level of
similarity that exists. With this grouping, it can be used by plant breeders to determine and select local
rice genotypes as the crossing parent in the breeding programmes of new rice varieties development.

Each local rice genotype found has a degree of similarity between panicles and grains. The level of
similarity can be used to determine the proximity of the kinship between genotypes. The higher the level
of similarity, the closer the relationship. Conversely tifinore difference, the more distant kinship. [2]
stated that information produced through the study of seed morphology, cluster analysis, and diversity
studies could be used efficientlffih different seed quality character improvement programs. This is in
line with the opinion of [8] that information generated through cluster analysis based on phenotypic and
genotypic data can be used efficiently in rice breeding related to a genetic improvement for grain or seed
quality characteristics.
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Figure 1. Dendrogram of the local rice genotypes is found (genotypes 1-27 originated from Tana
Toraja regency and genotypes 28-49 originated from North Toraja regency).
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The dendrogram of the quantitative characters is presented in Figure 2. In Figure 2 shows that at the
level of similarity 48.71%, these characters can be group in two groups, group | consisted of two
characters namely panicle length and grains nfffiber per panicle, while in group 2 consists of seven
characters, namely panicle density, awn length, grain length, grain width, grain thickness, grain length
to width ratio and 100 seeds weight.
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Figure 2. Dendrogram of the quantitative characters are measured (1 = Panicle Lenght, 2 = Grains
Number. 3 = Panicle Density. 4 = Awn Lenght, 5 = Grain Lenght, 6 = Grain Width,7 =

Grain Thickness, 8 = Lenght to Width Ratio, and 9 = 100 Seeds Weight).

The results of the correlation analysis among quantitative characters are presented in Table 2. In
Table 2 shows that there was a very significant positive corrdffflon between the characters, namely
panicle length and grains number per panicle, panicle length and panicle density, panicllength and awn
length, grains number per panicle and panicle density, awn length and grain width, grain length and
(3ain length to width rasio, grain length and 100 seeds weight, grain thickness and 100 seeds weight and
grain length to width ratio and 100 seeds weight, with the correlation coefficient values (r) 0.630%%,
0.406%*, 0.470%*, 0.960%*, 0.428**, 0.821%*, 0.609%*, 0.591** and 0.365%*, respe@vely and there
was also a very significant negative correlation between the characters, namely awn length and grain
length to width ratio and grain width and grain length to width ratio, with the correlation coetficient
values (r) -0.401§F&nd -0.770**. There was a significant positive correlation between the characters,
namely between grain width and grain thickness with the correlation coefficient value (r) 0.314* and
there was also a significant negative correlation between the characters, namely between grain length
and grain width with the correlation coefficient value (r) -0.277%*.

The correlation value between one character and another character shows the closeness of the
relationship between the two characters. On the results of correlation analysis, the closeness of the
EB:tionship between two characters is expressed as a positive relationship or a negative relationship. A
positive relationship indicates tHffan increase in the value of one character will increase the value of
other characters in pairs, while a negative relationship indicates that an increase in the value of one
character will decrease the value of other characters in pairs [9].
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Table 2. The matrix of phenotypic correlations among quantitative characters

Characters PL GN PD AL GL GW GT  GLW-
R
GN
0.630%*
PD
0.406%*% 0.960%*
AL
0.470%* 0.162ns 0.057ns
GL § § - -

0.070ns 0.228ns 0.247ns 0.222ns
GW 0.277*
0.180ns 0.082ns 0042ns 0.428%*

GT - - - 0.314*%
0.026ns 0.10Ins 0.128ns 0.070ns 0.176ns
GL/W-R - - - - - -
0.154ns 0.191ns 0.177ns 0401%* 0821** 0.770%* 0.062ns
100SW - - - 0.609%*
0.075ns 0.092ns 0.137ns  0.009ns 0.049ns 0.591%% (.365%%*
(**) = significantce at 1%. (*) = significance at 5%. ns = non significance.

PL (Panicle Lenght), GN (Grains Number), PD (Panicle Density), AL (Awn Lenght), GL (Grain
Lenght), GW (Grain Width), GT (Grain Thickness), GL/W-R (Lenght to Width Ratio), 100SW (100
Seeds Weight).

Based on the results of observations of qualitative characters, namely: (a) the color of the husk
showed that there were 4 genotypes (8.16%) with brown-colored straw, 6 genotypes (12.24%) vellowish
brown, 13 genotypes (26.53%) yellow straw with brown stripes, 4 genotypes (8.16%) were golden
yellow and 22 genotypes (44.90%) were straw yellow, (b) the rice color shows that 2 genotypes (4.08%)
were dark purple, 6 genotypes (12.24%) were brownish purple color, 7 genotypes (14.29 %) were red,
22 genotypes (44.90%) were white and 12 genotypes (24.49%) were milky white and (c) the form of
grain shows that there were 3 genotypes (6.12%) in the form of slender, 39 genotypes (79.59%) in
medium shape and 7 genotypes (14.29%) were medium to slim. The diversity of rice colors from local
rice genotypes was found to be in line with those reported by Sinha (2018). Indrasari (2006) stated that
the different colors of rice are genetically regulated characters, due to differences in genes that regulate
aleurone color, endosperm color, and starch composition in endosperms. The color of rice indicates that
the rice cof@§lins polyphenols and anthocyanins which can be useful as antioxidants [10]. Umadevi [11]
stated that extracts from brown rice had been used to treat breast and stomach cancer and warts. And it
has also been used to treat digestive disorders, nausea. and diarrhea

According to [12], black (purple) rice became popular in Indonesian society not only for the

development of functional foods, but also because of genetic variability of cultivars which caused
diversity in pigmentation, nutritional valZ&, and phytochemical properties. The black rice was included
in the Oryza sativa L. species, which is the same species as white rice and brown rice. Information on
genetic diversity and mating system is a major part of maintaining diversity [13,14].
[15] stated that the availability of genetic diversity enables breeders to choose genotypes that have a
superior character. Germplasm in the form of genotypes that have superior character can be used as gene
donors in the development of new genetic diversity. The availability of plant germplasm that functions
as a gene donor for characters that is the target of improving existing varieties or developing new
varieties is absolutely necessary.
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4, Conclusion

L.

Freshness There were 27 local rice genotypes found in Tana Toraja regency and 22 local rice
genotypes in North Toraja Regency. With a similarity level of 67.56% ., these local rice genotypes
can be grouped into three groups, i.e. group I consists of 41 local rice genotypes, group II consists
of 3 local rice genotypes and group III consists of 5 local rice genotypes. Only in group II, all local
rice genotypes originated from Tana Toraja Regency.

. Based on the characters observed, with a similarity level of 48[l %, these characters can be grouped

into two groups, i.e. group I consists of 2 characters, namely panicle length and grain@fjumber per
panicle and group II consists of 7 characters, namely panicle density, awn length, grain length,
grain width fFfain thickness, grain length to width ratio and 100 seeds weight.

. There were a very significant positive cofffiflation between characters of panicle length and grains

number per panicle, panicle length and panicle density, panicle lef@th and awn length, grains
number per panicle and panicle density, awn length and grain width, grain length and grain 1@gth
to width ratio, grain length, and 100 seeds weight, grain thickness and 100 seeds weight and grain
length to width ratio and 100 seeds weight, with correlation coefficient values 0.630%*, 0.406%%*,
0.470%%, 0.960%*, 0.428%*, 0.821%*, 0.609%*, 0.591** and 0.365**, respectivelfand there were
also a very significant negative correlation between the characters, namely awn length and grain
length to width ratio and grain width and grain length to width ratio, with the correlation coefficient
values -0.401%% and -0.770%%,

The color of the husk is dominated by straw yellow (44.90% ), the color of the rice is dominated by
white (44.909%) and the grain shape is dominated by the medium (79.59%).

References

(1]
(2]

(3]

(4]
(5]
(6]

(7]
(8]
9]

[10]

[11]

[12]

Sallata The utilization of the potential of environmental services through natural tourism
development in Tana Toraja district Tech. Inf. Ebon 13 13-25.

Semwal, Pandey, Bhandari, Dhariwal and Sharma. 2014 Variability study in seed morphology
and uses of indigenous rice landraces (Oryza sativa L.) collected from West Bengal, India Aust.
J. Crop Sci. 8460-7

Nurhasanah, Sadaruddin and Sunaryo W 2016 Diversity analysis and genetic potency
identification of local rice cultivars in Penajam Paser Utara and Paser Districts, East Kalimantan.
Biodiversitas 17 401-8

Sinha 2018 Traditional rice varieties of West Bengal-Protection conservation and restoration for
sustainable agriculture Int. J. Curr. Res. Life Sci. 7 1059-63

Rabara R C, Ferrer M C, C. Diaz M C V, Newingham and Romero G O 2014 Phenotypic
Diversity of Farmers’ Traditional Rice Varieties in the Philippines Agronomy 4 217-41

Gunasekaran K, Robin S, Varthini N V, Ponniah G, Manonmani S, Raveendran M, Rajeswari
S, Aravindhan P B, Sudhakar D and Tannidi S 2017 Rice Diversity Panel Evaluated for Agro-
Morphological Diversity by Multivariate Analysis Int. J. Curr. Microbiol. Appl. Sci. 6 3887-901

Tandekar K and 2014 K To study the agro morphological variation and genetic variability in
rice germplasm Middle-East J. Sci. Res 20 218-224.

Pachauri V, Taneja N, Vikram P, Singh N K and Singh S 2013 Molecular and morphological
characterization of Indian farmers rice varieties (Oryza sativa L.) Aust. J. Crop Sei. 7 923-32

Ray, Tanti, Muhidin, Suliartini and Wijayanto 2003 Estimation of genetic diversity and
correlation between agronomic characters of local upland rice (Oryza Sativa L.) Southeast
Sulawesi. Agriplus 23 242-50

Saxena 2014 Save the red rice a unique gift of nature Int. J. Curr. Res. Biosci. Plant Biol 1 32—
4
Umadevi, Pushpa, Sampathkumar and Bhowmik 2012 Rice-Traditional Medicinal Plant in India
Journal of Pharmacognosy and Phytochemistry J. Pharmacogn. Phytochem. 1 6-12

Pratiwi and Purwestri 2017 Black rice as a functional food in Indonesia. Functional Foods in




The 1st Biennial Conference on Tropical Biodiversity I0P Publishing
I0OP Conf. Series: Earth and Environmental Science 270 (2019) 012039  doi:10.1088/1755-1315/270/1/012039

Health and Disease Funct. Foods Heal. Dis. 7 182-94

[13] Larekeng S H, M Restu, A Arif, Y F Cahyaningsih, and J Mukti 2019 A genetic approach to study
mating system on Jabon Merah (Anthocephalus macrophyllus Roxb.) from three different
provenances in South Sulawesi IOP Conf. Ser. Earth Environ. Sci.p 1-9

[14]  Restu, M., Gusmiaty, dan Larekeng, S.H. 2017 High Outcrossing Rate And Pollen Dispersal
Distance of Diospyros celebica Bakh (Ebenaceae) an Endemic Tree Species In Sulawesi Island,
Indonesia. Biotropia, 24 173 — 181

[15] Sintaresmi, Wening, Rakhmi and Greece 2013 Utilization of local varieties of rice germplasm in
development superior varieties Food Crop Sci. Technol. 8 22-30




Local Rice Genotypes of Tana Toraja and North Toraja
Regencies: Kinship Relations and Character Interaction

ORIGINALITY REPORT

10 12 12 .7

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

R Sjahril, M Riadi, | Ridwan, Kasmiati, | Suryani,
AR Trisnawaty. " Kinship of katokkon chili (
Jacq.) in Tana Toraja and North Toraja
Regencies ", IOP Conference Series: Earth and
Environmental Science, 2020

Publication

"l

E)

Submitted to Sriwijaya University
Student Paper

"l

£

www.semanticscholar.org

Internet Source

%]

=

www.ffhdj.com

Internet Source

%]

£l

shura.shu.ac.uk

Internet Source

%]

Lin Zhang, Bin Ma, Zhong Bian, Xiaoyuan Li,
Changquan Zhang, Jiyun Liu, Qun Li, Qiaoquan
Liu, Zuhua He. "Grain Size Selection Using
Novel Functional Markers Targeting 14 Genes in

%]



Rice", Rice, 2020

Publication

Yawen Zeng. "Correlation between allele sizes
of microsatellites and phenotypic variations in
rice landraces", Frontiers of Agriculture in China,
06/2009

Publication

%]

M. Umadevi, P. Shanthi, R. Saraswathi.
"Characterization of rice landraces of Tamil
Nadu by multivariate analysis", Electronic
Journal of Plant Breeding, 2019

Publication

%]

krishikosh.egranth.ac.in

Internet Source

%]

S Kannapadang, R Sjahril, M Riadi.
"Characteristic of panicle in M4 red rice
mutants"”, IOP Conference Series: Earth and
Environmental Science, 2020

Publication

%]

—
—

powo.science.kew.org

Internet Source

%]

SN
N

WWW.Cropj.com

Internet Source

%]

biodiversitas.mipa.uns.ac.id

Internet Source

%]

citeseerx.ist.psu.edu



Internet Source

RN
N

Submitted to Program Pascasarjana Universitas
Negeri Yogyakarta

Student Paper

-
&)

Submitted to Universitas Brawijaya
Student Paper

-
(@)

Ji-Min Oh, Dong-Beom Yoon, Sang-Nag Ahn.
"Fine mapping of grain weight QTLs using near
isogenic lines from a Cross between Oryza
sativa and O. grandiglumis”, Journal of Crop
Science and Biotechnology, 2010

Publication

—
N

Submitted to Higher Education Commission

Pakistan
Student Paper

RN
(0]

Submitted to Heriot-Watt University

Student Paper

D.-B. Yoon, K.-H. Kang, H.-J. Kim, H.-G. Ju, S.-
J. Kwon, J.-P. Suh, O.-Y. Jeong, S.-N. Ahn.
"Mapping quantitative trait loci for yield
components and morphological traits in an
advanced backcross population between Oryza
grandiglumis and the O. sativa japonica cultivar
Hwaseongbyeo", Theoretical and Applied
Genetics, 2006

20



Publication

link.springer.com <%1

Internet Source

29 sciencedocbox.com <o, 1

Internet Source

3 Shen, Y.. "Total phenolics, flavonoids, < 1
antioxidant capacity in rice grain and their

relations to grain color, size and weight", Journal

of Cereal Science, 200901

Publication
EXCLUDE QUOTES  ON EXCLUDE MATCHES <5
EXCLUDE ON WORDS

BIBLIOGRAPHY



	Local Rice Genotypes of Tana Toraja and North Toraja Regencies: Kinship Relations and Character Interaction
	by Rinaldi Sjahril

	Local Rice Genotypes of Tana Toraja and North Toraja Regencies: Kinship Relations and Character Interaction
	ORIGINALITY REPORT
	PRIMARY SOURCES


