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Diversity of Agronomic Traits, Morphological Characters and Grain Quality
of Traditional Rice Cultivars of Southern Thailand
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Abstract

Traditional rice varieties cultivated and conserved by farmers are likely sources of germplasm for
breeding new rice varieties. They possess traits potentially adaptable to a wide range of abiotic and biotic
stresses. Characterization of these varieties is essential in rice breeding and provides valued information on
developing new rice cultivars. This study was to characterize 135 of southern traditional rice varieties recorded
agronomic traits, morphologic characters, and grain qualities composed of 24 qualitative characters and 10
quantitative characters. Using the standardized Shannon-Wiener diversity index (H’), phenotypic diversity
of qualitative traits indices, and gelatinization temperature (intermediate state) were invariant character
(H’=0). Low diversity (H'= 0.01-0.44) presents 15 characters, which six characters have dominant one state
(> 80%) such as panicle exsertion (99%, well exserted), ligule feature (97%, 2 clefts). Moreover, five characters
show more than one dominant states such as spikelet sterility, culm strength, leaf hair pubescence, shattering,
and brown grain shape. However, quantitative characters had low diversity (H” = 0.01-0.09). Pearson’s
correlation analysis revealed low level of correlation coefficient (r =-0.35-0.26). Principal component analyses
showed similarity of quantitative traits in southern traditional rice varieties and non-dissimilarity in 95%
confidence ellipses around their locations. Multiple correspondence analysis of medium — high H’ qualitative
traits showed associated traits among the varieties. White and strew colored sterile lemma associated with
soft to medium soft gel consistency, green leaf sheath and white, which these associated traits were commonly
found in southern traditional rice varieties. Moreover, other associated traits were found. Medium gel
consistency associated with green with purple line leaf sheath, brown stigma, and brown sterile lemma. Hard
gel consistency associated with dark purple sterile lemma and purple apiculus.

Keywords: traditional rice variety, phenotypic diversity, southern Thailand
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Table 2 Qualitative traits showing the predominant state observed, distribution (%) and the calculated

Shannon-Wiener diversity indices (H’) for each descriptor scored

Variable Predominant state % states observed H’ Index
Invariant
- Gelatinization temperature medium 100 135 0.00

Low diversity

- Panicle exsertion well exserted 99 134 0.01
- Spikelet sterility fertility 50 68 0.03
- Secondary branching heavy 83 112 0.03
- Ligule shape 2-clefts 97 131 0.05
- Collar color light green 95 128 0.07
- Lemma and palea pubescence short 94 127 0.08
- Culm strength moderately strong 55 74 0.09
- Leaf pubescence pubescent 53 72 0.10
- Leaf blade color green 68 92 0.12
- Ligule color white 96 129 0.15
- Seed shattering high 40 54 0.26
- Sterile lemma length short 53 71 0.27
- Duhulled grain shape long 50 68 0.36
- Chalkiness small 67 90 0.39
- Internode color light yellow 77 104 0.44
Moderate diversity
- Awn presence absent 87 117 0.48
- Leaf blade angle erect 51 69 0.53
- Auricle color green 59 80 0.57
- Gel consistency soft 78 105 0.61
- Apiculus color brown 30 40 0.68
High diversity
- Stigma color white 70 94 0.76
- Leaf sheath color green 70 95 0.80
- Sterile lemma color straw 73 98 1.00
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Table 4 Pearson'’s correlation matrix displaying correlations between the qualitative traits

-ic—' N - -
> 9 :(:3 c _57 §
) ° £ o > 5 g = 5
IS Is) (] [0} &) 1)
Variables k5 2 % 3 & o § k5 3
> = = kS kS S = © £
- O O 3 g & = @) <
Culm diameter 0.101
Culm length 0.190* -0.048
Leaf blade length 0.252**  0.193* 0.252**
Leaf blade width 0.059 0.018 -0.018 0.052
Panicle length 0.062 -0.029 0.126 0.241* -0.027
100 grain weight -0.027 -0.336**  0.294** 0.001 -0.125 0.141
Grain length -0.032 -0.121 0.054 0.060 -0.120 0.133 0.201*
Amylose content -0.112 0.049 0.031 0.027 0.009 0.100 0.123 0.012
Elongation ratio 0.032 0.189* -0.148 -0.049 0.102 -0.036 -0.009 -0.147 0.212*

*p < 0.05, ** p < 0.01

9ansITINedne TN 14 a1iuil 1 unsAN - Aguiau 2566

Table 5 Computed eigenvalues of the different principal components

with corresponding proportion and cumulative explained

variance
Component Explained variance Eigenvalue
Percent Cumulative
PC1 20.45 20.45 2.0453
pPC2 16.79 37.25 1.6792
PC3 12.72 49.97 1.2721
PC4 9.87 59.84 0.9871
PC5 8.92 68.75 0.8917
PC6 8.19 76.95 0.8194
pPC7 6.96 83.91 0.6959
PC8 6.71 90.62 0.6710
PC9 4.82 95.44 0.4821
PC10 4.56 100.00 0.4562
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Fig. 2 Multiple correspondence analysis with density plot showing cloud of individual with categories of five
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color)

1 1 v
909ARNTNNANATHAIINNANNALGINAATIL NFTAND

q

Taunanl uazwudn @ndusesnandang vizednng
dnnudaniuiuginanlamuantifauasiavasuly
anuuLtivzatinliunas muluddss wazeenings
o A o = o i~ O (!

faednnn Fadudnouinunnluiiginauied
NAHAINANNTUIKILYEIRALIY contour plot 111

o

Wuiﬁi\‘]ﬁ?ﬂu (G.S. No.09988) LHzel (G.S. No. 07441)

188919 (G.S. No. 07407) a3 (G.S. No. 09802)

o TV

Wugdandauasianasuligniunansinnusau

3

W14

o

o a A = 1 o a A %’
AuaneuznuluAdentaNa tannasfialadinmna

)}

&

v ¥
AuAAABNALIANG UATNALITBNABNAUIANG 11 WG

T1aN217 (G.S. No. 09623) gn#a1el (G.S. No. 10378)
m‘r?T(G.S. No. 10400) N=AwA< (G.S. No. 10292) il
Zﬁlfmﬁ’ﬂﬁﬁﬂflﬁuﬂ\?ﬁﬂl@\m‘ﬂ\‘i@‘mﬁ\iﬁu AP NANUS
Inafuansuznausesnandiiudy duannandung

G Wuﬁjmvlm (G.S. No. 10255) u19nan (G.S. No.

36

09804) daa19&@1a (G.S. No. 10341) gL (G.S.
No. 10268) Lusu

dglnan1snaang
¥ dy A vl
Tafiuliesnialafinunainuane aannng
AATTAANHULANE) NIANHUENINITINERAS
ANHOUEN AU IUINUATANNNNEATBIT 1IN
Wasnaldaiuau 135 Wug 34 anwouy wiailu

o

ANTOULITNANININ 24 ANEIUY WATANHEUITILTNY

o

10 ANBOLE WL @mmﬁuﬂmn laifimnumannuany

b

o

eﬁmﬂ‘wuﬁmmmuLLﬂqmﬂmvmuﬂmﬂmq wasd 15
Snunizifinnuvatnuatas el 5 dnwniziid
ANWUTIAUNINNT 1 AUANEILE LU N1TAANAR
AR IUUBURBTL N19999TB0NEAR LAY
gud1edandag ynizfidnszdaFunmiiacumann

PAEIFN

Thai Rice Research Journal, Vol. 14 No. 1, January - June 2023



&

NN9ATIEAANNANNUTUDIAN W UT TN U

3
&

o A A o | A e a8 = o o
GIJ@\WJ’VJ‘WHLN@\?ﬂqﬂGLm WU NANUTZANBANFNNUS

o o | RN ol
TEALMN LLWWU’JqWHﬁTq’JWHLN‘ﬂ\?ﬂ’]ﬂGLW‘V]Nﬂ')f]llﬂ']’)

Kl
1
=

D% = A ° v 1o =
784999070 Wnazd lune 9 m@mmﬂum&l qnazdnIg
tnsanauilegngs
AINNNTIATIEN principal component analysis

&

wanaliiiing AuaneuzidslTuIatIINug

b,

=ﬂ9’ A a v =) o v I o/ Y dsll A
WILHBINAMNANLARIT LN UATUFININ NI
29UFINANNAINTANUANFANNAY ANUI T wmAnF9TY
1 a o o o dl d; ul/ & &
atNNttdANANITaY 95 1lafidus
agnalsAmin annnisaAsey multiple
correspondence analysis WUANHUZIR9E19 N
o ) o Ao d A
ANTUZTINAYW TALNANAUTEIAANEALNY WTRANS
wufaniuiuANEzANARTeuTign Tty
1unate nulud@sn wazaannasfdlladunn 9
o | dl v cY 49/ A v a
duanwazfannnuinluiuginanuiieaaniald an
v ]
MSINURANHOZIINEWT 111 ANAEITauTgn
1una1e wufufusneienuluAenTnN0g tan
v v
INATFIUNLAUMNA ALDARANAUIANG UWAZNALITAIADN
v
g vsaanHurANAIIeLTgnuds wusaw

o

AUTUANHULNALTIANABNANQNTH LATALAAADN

)}

ANNW

i

anmuzilszaiugniaouuainuanage

Q
v

1oas = ¥ ¥ ar rds/ A
unasiugnIsHNaINIsn AU landaingnuiias
el lunneUsudgeingting deyaanwoistlszaniug
mmmqwumfmmﬂimmmmqmﬁvu Lflumfammu
uilsannnssatany mmfwvmmmwuﬁwumm@uﬂ
faldlddenfunazemuay sondedayareednonng

v
wugieldasudou Awiu nafnindayadnunitlszan
o & v Y o rdgl/ A o A o o
NuguarnIsausnIugNWINes dallanudAty
Fan17UfuLgeRugt1ua TN HIANUAINUANE TR
Wugnssudnnveslszmelng

LANAN9D19D
Bajracharya, J., K.A. Steele, D.I. Jarvis, B.R. Sthapit and
J.R. Witcombe. 2006. Rice landrace diversity in
Nepal: variability of agro-morphological traits and
SSR markers in landraces from a high-altitude site.
Field Crops Research 95(2-3): 327-335.

9ansITINedne TN 14 a1iuil 1 unsAN - Aguiau 2566

Bellon, M.R., J.L. Pham and M.T. Jackson. 1997. Genetic
conservation: a role for rice farmers. pp. 263-289.
In: N. Maxted, B. Ford-Lloyd and J. Hawkes, (eds.),
Plant Genetic Conservation: The in situ Approach.
Chapman and Hall, London, UK.

Caldo, R.A., L.S. Sebastian and J.E. Hernandez.1996.
Morphology-based genetic diversity analysis of
ancestral lines of Philippine rice cultivars.
Philippine. Journal of Crop Science 21(3): 86-92.

Chittrakorn, S., C. Vutiyano and B. Nichaartana. 1986.
Collection and conservation of Thai rice varieties.
Thai Agricultural Research Journal 4: 158-163. (in
Thai)

Jamago, J.M. and R.V. Cortes. 2012. Seed diversity and
utilization of the upland rice landraces and
traditional varieties from selected areas in
Bukidnon, Philippines. IAMURE International
Journal of Ecology Conservation 4(1): 112-130.

Kassambara, A. and F. Mundt. 2020. factoextra: Extract
and Visualize the Results of Multivariate Data
Analyses. R package version 1.0.5. Available
source: https://CRAN.R project.org/
package=factoextra. (April 3, 2022)

Le, S., J. Josse and F. Husson. 2008. FactoMineR: an R
package for multivariate analysis. Journal of
Statistical Software 25(1): 1-18.

Oksanen, J., F.G. Blanchet, M. Friendly, R. Kindt, P.
Legendre, D. McGlinn, P.R. Minchin, R.B. O’'Hara,
G.L. Simpson, P. Solymos, M.H.H. Stevens, E.
Szoecs and H. Wagner. 2018. vegan: Community
Ecology Package. R package version 2.5-2.
Available source: https://www.bco-dmo.org/
related-resource/789167. (April 3, 2022)

R Core Team. 2022. R: a language and environment for
statistical computing. R Foundation for Statistical
Computing, Vienna, Austria. Available source:
https://www.R-project.org/. (April 3, 2022)

Saetan, S., R. Precha, K. Kotchapakdee, A. Wawsak, P.
Sritongkaew, A. Kamprasert and N. Nunong. 2007.
Southern Traditional Rice Varieties Vol 1. Patthalung

Rice Research Center. 175 p. (in Thai)

37



Saetan, S., R. Precha, K. Kotchapakdee, A. Wawsak, P.
Sritongkaew, A. Kamprasert and N. Nunong. 2010.
Southern Traditional Rice Varieties Vol 2. Patthalung
Rice Research Center, Patthalung province. 180
p. (in Thai)

Taylor, R. 1990. Interpretation of the correlation
coefficient: a basic review. Journal of Diagnostic
Medical Sonography 6: 35-39.

Watanesk, O. 2012. Characteristics of rice varieties. In:
Document for Rice Characteristics Course. March
28-29, 2012. Phitsanulok Rice Research Center,
Phitsanulok province. 33 p. (in Thai)

Wei, T. and V. Simko. 2021. R package ‘corrplot’:
Visualization of a Correlation Matrix. (Version 0.92).
Available source: https://github.com/taiyun/
corrplot. (April 3, 2022)

38

Wutyano, C. 2000. Thai traditional rice varieties. Plant
Varieties Protection Division. Pathum Thani Rice
Research Center, Department of Agriculture. 215
p. (in Thai)

Yawen, Z., S. Shiquan, L. Zichao, Y. Zhongyi, W.
Xiangkun, Z. Hongliang and W. Guosong. 2003.
Ecogeographic and genetic diversity based on
morphological characters of indigenous rice
(Oryza sativa L.) in Yunnan, China. Genetic
Resources and Crop Evolution 50: 567-577.

Yoshida, S. 1981. Fundamentals of Rice Crop Science.

IRRI, Los Bands, the Philippines. 269 p.

Thai Rice Research Journal, Vol. 14 No. 1, January - June 2023



