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Abstract

Genetic diversity of rice is important for rice breeding strategies. The objective of this study
was to evaluate rice grain morphological characteristics, a-tocopherol, y- oryzanol in 81 rice
germplasms compared with KDML105 and RD6, by using multivariate analysis including statistical
analysis, principal component analysis, and cluster analysis. The results indicated that rice
germplasms were significantly different for all traits. A large variation among genotypes was found
for rice grain morphological characteristics (7.72-30.99 %), a-tocopherol (49.82 %) and Y-ryzanol
(23.3 9%). In addition, the principal component bi-plot and clustering analysis based on rice grain
characteristics were clustered rice germplasms into 9 groups. According to clustering analysis based
on lipid compounds contents, 83 rice germplasm were distinguished to 9 groups. The highest a-
tocopherol and y-oryzanol contents group comprised 14 genotypes including Sun-Pa-Thong, Nang-
Boon-Ma, Khao- Saw-U-Don, Pah-Kheng, Chao-Pa-Thum-Ma, Rean-Thong, Luang-Boon-Ma, Khao-
Haw, Hom-Saeng-Thong, Khao-Hom, E-Daeng, Khao-Chao-Ra-Tree, LG2751 and Hom-Thung 1. As
the result, this study can be useful for the rice germplasm selection and breeding of rice varieties

with high nutraceutical lipid compounds in the future.

Keywords: plant sterol; cluster analysis; principal component analysis; genetic variability; Oryza
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Table 1 Ranges of variation in rice grain characteristics, a-tocopherol and y-oryzanol of 83 rice

germplasms.
Characteristics Mean + SE Min Max % CV F-value

Grain characteristics
PRW 2.61+0.49 1.27 3.86 18.60 104.0**
BRW 2.07+0.38 1.01 3.04 18.24 117.0%*
PRT 1.92+0.15 1.56 2.29 1.72 13.3%*
BRT 1.7440.13 1.45 2.09 7.44 16.8**
PRWi 2.89+0.40 2.10 3.76 13.80 20.0%*
BRWi 2.32+0.32 1.70 3.04 13.82 99.3**
PRL 9.69+0.97 5.77 11.41 10.01 49.3%*
BRL 6.85+0.81 3.90 9.56 11.81 52.0%*
HW 0.54+0.17 0.22 0.99 30.90 15.9%*
HT 0.19+0.03 0.15 0.29 13.73 2.25%*

Lipid compounds (uig/100 g of DW)

o-tocopherol 920+458 78 1,673 49.82 48.1**
y-oryzanol 16,501+3,860 7,477 24,613 23.39 39.0%*

** indicates significance at 1 % level of probability; PRW = paddy rice weight (g); BRW = brown rice

weight (g); PRT = paddy rice thickness (mm); BRT = brown rice thickness (mm); PDWi = paddy rice

width (mm); BRWi = brown rice width (mm); PRL = paddy rice length (mm); BRL = brown rice length
(mm); HW = husk weight (¢); HT = husk thickness (mm)
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Table 2 Correlation coefficients between lipid compounds and rice grain morphological

characteristics of 83 rice germplasms.

Morphological characteristics a-Tocopherol v-Oryzanol
Paddy rice weight 0.089™ 0.162™
Paddy rice length 0.090™ 0.151™
Paddy rice thickness 0.061™ 0.113™
Brown rice weight -0.093™ -0.012™
Brown rice length -0.141™ -0.119"™
Brown rice thickness 0.071™ 0.078™
Paddy rice width -0.127™ -0.064™
Brown rice width -0.019™ 0.009™
Husk weight -0.306* -0.216™
Husk thickness -0.074™ -0.034™

* = indicates significance at 5 % level of probability; ™ = non-significant.

3.2 nsvanauAuduRusvaale
Wugnssud1alaen1sdiasieridiulsznaunan
KANITAATIZAUUINEY

n1svana uauduius 1ede
WugNIsud1 81 @1eiug waziugiUTeuioy
19551 2 Wug lesldanvurdugiuineives

WAATINUARNLAZTIINA DY WUITNITIATIZA

druusgnaunan Lagldaaulsvead nwaLnia

o a

duginemesndndriuienwazd1indss 10
ANy mmma”mﬂq'mmmﬁ’uw‘”uﬁ‘%m%a
wugnssudradu 9 nqu (ngu A wazdlngd
Anudutusiuludauin (Ul 1A) dauatany

(eigenvalue) TasdnUsynoundnii 1 83 10 (PCL-

o

PC10) #A1nN31 1 ¥30stng 1 webuauised

1259



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 7 July 2020

B

Component 2 (27.4 %)

Component 1 (48.4 %)

Figure 1 Grouping of the 83-rice germplasms based on
10 rice grain morpholosgical characteristics.

(A) Principal component bi-plot constructed

using first two principal

components,

(B) Ward’s hierarchical cluster clustering.
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Table 3 Principal component analysis ( PCA) for 83 rice germplasms based on rice grain

morphological characteristics.

PC1 | PC2 | PC3 | PC4 | PC5 | PC6 | PC7 | PC8 | PCY9 | PCI10

Eigenvalue 484 | 274 | 0.86 | 0.75 | 034 | 0.25 | 0.12 | 0.06 | 0.03 0.01

Proportion 48.44 | 2745 | 862 | 7.47 | 337 | 251 | 1.23 | 0.61 | 0.26 0.06
Cumulative (%) | 48.44 | 75.89 | 84.51 | 91.98 | 95.35 | 97.85 | 99.08 | 99.68 | 99.95 | 100.00
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Table 4 List of top high performing genotypes for lipid compounds in rice germplasms.

Lipid compounds (ug/100 g of DW)
Serial numbers Genotypes

a-Tocopherol v-Oryzanol

8 Sun-Pa-Thong 1,216+91 21,171+545

40 Nang-Boon-Ma 1,163+49 20,494+921

54 Khao-Saw-U-Don 1,144+58 20,943+110

15 Pah-Kheng 1,053+25 20,288+127
16 Chao-Pa-Thum-Ma 1,085+18 20,494+1,869

31 Rean-Thong 1,373+198 20,626+824

37 Luang-Boon-Ma 1,319+348 21,076+140
21 Khao-Haw 1,144+20 22,619+1,202
55 Hom-Saeng-Thong 1,083+104 22,135+1,700

24 Khao-Hom 1,173+81 23,581+274
34 E-Daeng 1,325+15 22,791+1,980

29 Khao-Chao-Ra-Tree 1,566+157 23,423+147

52 LG 2751 1,409+62 24,613+379
36 Hom-Thung 1 1,673+11 21,148+1,279

Variety checks

82 KDML105 1,589+5 19,073+2119
83 RD6 749467 10,444+1,453
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Figure 3 Variations in grain and kernel morphology of 14 rice germplasms, which were high of a-

tocopherol and y-oryzanol contents. The serial numbers of rice are given in Table 4 (The

scale baris 1 mm).
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