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Abstract

Exploring the rice germplasm with high genetic variability is an important step for a rice
breeding program for increased nutritional components. Thus, the objective of this study was to
evaluate the genetic variability of the antioxidants and their capacities in 20 landrace rice genotypes.
The experiment was conducted in two locations, consisting of (1) the Experimental Field,
Department of Agricultural Technology, Thammasat University, Pathum Thani province, and (2) the
landrace rice farmers’ field, Ubon Ratchathani province. The results indicated that genotype,
location, and location by genotype interaction were statistically different for all studied traits.
Variations due to genotype were significant for total phenolic content, total flavonoid content, and
ABTS free radical scavenging activity, accounting for 59.07, 76.58, and 66.85 % of total variations,
respectively. In contrast, variation due to location was considerable for ABTS free radical scavenging
activity (94.13 % of total variation). Moreover, TU-123, TU-130, TU-145, and TU-148 rice genotypes
exhibited high adaptability for antioxidants and their capacities across two locations. As a result,

these promising rice germplasms will be chosen for use as genetic materials in rice breedinsg.
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Figure 1 Total rainfall, maximum temperature, minimum temperature, and solar radiation during

the crops growth at two environments: Pathum Thani (a) and Ubon Ratchathani (b)
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Table 1Combined analysis of variance for total phenolic content (TPC), total flavonoid content

(TFC), and antioxidant capacities of selected 20 landrace rice genotypes evaluated at two

locations in growing season 2017.

.y i e —_— Antioxidant capacities

ABTS DPPH
Genotype (G) 19 | 7.38(59.07)" | 25,195 (76.58)" | 91.51 (66.85)" 46.98 (5.84)"
Location (L) 1 | 12.61(5.31) | 39,204 (10.72)" | 306.11(31.29) | 1,617.52 (94.13)"
Error (L /Rep) il 0.47(0.79) 453 (0.02) 0.57(0) 1.93 (0)
GxL 19 | 371(29.70)" | 8,248 (12.60)" 155 (1.86) 8.07 (0.03)
Error (Gx L/Rep) | 76 | 0.16 (5.12) 332 (0.09) 0.33 (0) 0.4 (0)
CV. % 14.48 5.59 6.07 5.11
CV %° 8.42 4.79 4.63 232

* and ** significant difference at p < 0.05 and 0.01 probability levels, respectively; Number within

the parentheses is percentage of sum squares to total sum of squares; * and ® show coefficient of

variation due to error (LxRep) and error (GxL xRep), respectively.
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Table 2 Total phenolic content (TPQ), total flavonoid content (TFC), and antioxidant capacities of

selected 20 landrace rice genotypes at Pathum Thani (PT) and Ubon Ratchathani (UB)

province during growing season 2017

TPC TFC Antioxidant capacities (% inhibition)
No. | Genotypes | (mg GAE/g DW) (ug CE/g DW) ABTS DPPH
PT UB PT UB PT UB PT uB
1 TU-121 |4.61 cde| 4.06 fg | 264501 | 337.36j | 4.07h | 843k | 26.16 0 |20.19 Im
2 TU-122  |3.94 fgh| 5.46d | 256.74ij | 283.10k | 8.81 fg | 14.29 ef | 28.94 kl | 21.12 kl
3 TU-123 76la | 7.21 b (42574 bcd| 532.71a [1593b| 20.05a | 36.92b | 29.32 a
4 TU-124 |4.31d-g|[3.81¢h| 273801 | 26450k | 438 h | 8.86jk |27.73 mn| 19.50 m
5 TU-127 |4.66 b-e|4.96 de| 379.22fg | 44434 cd | 9.14 ef | 13.05¢ | 35.29 c | 23.85 efg
6 TU-129 |4.21d-g| 6.16 c | 280.00i |427.29de| 7.76 ¢ |14.66 de| 30.04 ij |24.91 cde
7 TU-130 | 5.16 bc | 6.48 c | 377.67 fg | 366.82 ¢hi| 15.21 b| 17.24 c | 34.03d | 25.59 cd
8 TU-131 316 | 451 ef | 252.09i) | 410.23 ef | 4.43 h | 10.19i |28.31 Im | 22.11 ijk
9 TU-133  |4.86 bcd|4.81 de| 230.39j | 359.58 hij | 9.07f | 18.33 b | 31.88 ef | 24.84 c-f
10 TU-134 528b |4.98 de| 360.62¢ | 287.75k |11.38d| 13.57 fg | 33.82d | 27.08 b
11 TU-135 | 458 cf|7.76 ab| 365.27 ¢ | 438.14 cd | 19.07 a| 19.57 a | 29.94§j | 26.04 bc
12 TU-136 3.46 hi | 4.56 ef |422.64 cde| 348.22 i) | 4.43h | 10.52 hi | 25.63 0 | 19.07 m
13 TU-137 2.16j |3.71 ¢h |404.03 def| 379.22¢h | 866 fg | 1293 ¢ | 27.21 n | 21.78 jk
14 TU-138 324 | 4.78 e | 456.74 ab | 442.79 cd | 13.28 c | 13.43 ¢ | 29.73ij |23.27 ghi
15 TU-140 |4.34 d-g| 831 a [427.29 bcd| 448.99 cd | 13.67 c | 15.14 d | 30.72 gh | 24.55 d-g
16 TU-144 | 4.14 efg | 3.34 hi | 390.08 efg | 439.69 cd | 10.1d e | 11.24 h | 31.36 fg | 22.49 hij
17 TU-145 |4.31 d-¢|4.91 de |436.07 bcd| 484.65b [16.19b| 17.24 c | 32.04 e | 25.63 cd
18 TU-148 7.24a |3.94 fgh| 489.82 a [436.07 cde| 20.00 a |14.36 def| 37.61 a |23.56 fgh
19 TU-149 341 hi | 294§ | 439.17 bc | 390.08 fg | 8.43fg | 9.29j | 29.57 jk | 20.37 Im
20 TU-152 | 3.78 ¢hi| 4.74 e | 326,51 h | 459.84 bc | 11.76 d| 17.33 c | 30.30 hi {25.09 cde
Mean 4.42 5.07 362.92 399.07 10.79 13.99 30.86 23.52
Bt *x *x *x *x *x *x *x *x
CV. (%) 9.06 7.86 5.61 3.97 5.92 3.53 1.28 3.4

** significant at 0.01 probability level; Mean in the column followed by the same letter were not

significantly different by DMRT at p =0.05.
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Figure 2 Scatter plot of selected 20 landrace rice genotypes according to experimental site, based

on (A) total phenolic content (mg GAE/g DW), (B) total flavonoid content (ug CE/g DW),

(Q) ABTS, and (D) DPPH radical scavenging capacities (% inhibition). The numbers of rice

genotype are given in Table 2.
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