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ABSTRAC : The experiment was planted in sandy loam soil in Phana District,
Amnat Charoen Province and Sawang Wirawong District, Ubon Ratchathani Province in dry season
from January to April 2019. There were 4 replications RCB, 6treatments (6 sesame varieties, red
sesame Ubon Ratchathani 1 and 2, white sesame Mahasarakham 60 and white sesame Ubon
Ratchathani 2, black sesame Ubon Ratchathani 3 and black sesame KU 18).The result of soil
analysis in Phana district more fertile (OM 1.38%) than Sawang Wirawong (OM 1.27%). The results at
Phana gave lower yield and oil content than Sawang Wirawong, the average yield was 46 kg/rai,
oil content 42.26%, Ubon Ratchathani Province, yield 90 kg/rai, oil content 44.77%, percentage
of antioxidant (20 mg of sesame seed) by using methanol as solvent The percentage of
antioxidant of sesame seeds from Phana was 66.22% higher than the percentage of antioxidant
from Sawang Wirawong, 63.02%. Black sesame, UB3 had the highest percentage of antioxidant
(83.80% of 20 mg sesame seeds) and statistically different from other cultivars. And black
sesame tends to have higher antioxidant content than white and red sesame seeds. Early rainy
season, experiments and varieties were planned as well as in the dry season. But grown in clay,
Kantharalak District, Si Sa Ket Province, fertility 2.09% and sandy loam, Ubon Ratchathani Field
Crops Research Center, Sawang Wirawong, the fertility was 0.56%. Yield and oil content of
sesame from Kantharalak district were higher than that of Sawang Wirawong. In which statistical
differences were found red sesame, UB2, the maximum yield 290 ¢/rai, but not different from
white sesame UB2 (282 kg/rai) and red sesame UB1 (241 kg/rai) and oil content 44.07%. Sawang
Wirawong no statistical differences were found. And the yield of sesame is relatively low due to
the variability of the weather, there were heavy rains, sesame dead, black sesame KU 18
yielded the highest 70 kg/rai, followed by black sesame UB3 with 57 kg/rai, low oil content

41.44% while The percentage of antioxidant Kantharalak was lower than that. Sawang Wirawong



(42.32 and 52.87%, respectively). 2020, the experiment is repeated again in dry season in sandy
loam, Phana District, Amnat Charoen Province and Sawang Wirawong District Ubon Ratchathani
Province. It was found that the results were similar to that of 2019. Phana was fertile (OM
0.44%) lower than Sawang Wirawong (OM 0.71%), resulting in low yields 39 kg/rai and were not
different statistical and oil content 45.11% lower than that of Sawang Wirawong, average yield
55 ke/rai, red sesame Ubon Ratchathani 1 the highest yield 70 kg/rai. And oil content was 51.03%
higher, while the percentage of antioxidant in Phana District, was higher than that of Sawang
Wirawong (58.07 and 51.56%, respectively). Early rainy season, experiments were conducted in
sandy loam soil. Sawang Wirawong found that the yield was 78 kg/rai, but not statistically
different, 44.33% oil content and 34.78% antioxidant. Caused by the conditions of planting soil
with different nutrients. Clay soils with higher organic matter content make oil content more
than sandy loam. The percentage antioxidant caused by different weather conditions (temperature,
humidity, precipitation) during grain accumulation. If the temperature is low, the humidity is high,

there is rain, it tends to increase the percentage of antioxidant ability of sesame seeds.

Keywords : sesame, oil content, antioxidant content, environment
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Table 1 Results of soil analysis of Phana District, Amnat Charoen Province and Sawang Wirawong

District Ubon Ratchathani Province, dry season 2019.

Location pH LR OM N P K
kg/rai % % mg/kg mg/kg
Phana District, Amnat Charoen 4.11 360 1.38 0.069 19.07 15.90
Sawang Wirawong District a4.67 210 1.27 0.064 43.00 45.80

Ubon Ratchathani

Table 2 Yields and yield component of sesame at Phana District, Amnat Charoen Province, in dry

season 2019

pedigree Yield 1,000 Number of Number of Plant Height of Number Number
kg./rai Seeds harvested capsule height first capsule of node of branch
weight  plant/rai /plant (cm.) node (cm.) /plant /plant
(gram)
Red sesame, UB1 55 3.45ab 35,664 a 18.8 53.7 32.7 52 1.5ab
Red sesame, UB2 56 349 a 25,328 ab 20.8 458 31.8 43 25a
white sesame, UB2 38 3.48 a 22,234 b 17.3 ar.3 29.3 a.7 14b
white sesame, MK60 25 348 a 15,034 b 14.2 aa.7 26.8 4.5 0
black sesame, UB3 43 330 b 16,440 b 13.0 41.8 29.0 3.8 1.7 ab
black sesame, KU18 61 3.46 a 18,880 b 14.5 44.4 25.2 5.0 0
average 46 3.45 22,250 16.4 46.3 29.1 4.5 1.8
CV (%) 42 23 36 38 17 15 24 38




Table 3 Yields and yield component of sesame at Sawang Wirawong District, Ubon Ratchathani

Province, in dry season 2019.

pedigree Yield 1,000 Number of Number of Plant Height of Number Number
kg./rai Seeds harvested capsule height first capsule of node of branch
weight  plant/rai /plant (cm.) node (cm.) /plant /plant
(gram)
Red sesame, UB1 61 3.84 26,440 47.5 ab 925b 395b 13 ab 21a
Red sesame, UB2 104 3.80 33,080 50.0 a 98.7b 54.8 a 12 ab 22a
white sesame, UB2 95 3.80 35,840 46.7ab 1175a 56.3 a 16 a 1.2b
white sesame, MK60 106 3.81 31,600 420ab 104.6 ab 48.4 ab 14 ab 0
black sesame, UB3 100 3.90 35,520 35.1b 105.6 ab 56.9 a 12 ab 18a
black sesame, KU18 77 3.90 30,920 36.7b  105.6ab  50.2ab 11b 0
average 90 3.85 32,233 42.9 104.0 51.0 13 1.9
CV (%) 45 2.7 25 18 10 17 21 40

Table 4 Oil and Antioxidant contents of various varieties sesame at Phana District, Amnat Charoen

Province and Sawang Wirawong District, Ubon Ratchathani Province, in dry season 2019

pedigree Oil content Antioxidant content
(%) (20 mg. of sesame seed)
Phana, Sawang average  Phana, Sawang average
Amnat Wirawong Amnat Wirawong
Charoen Ubon Charoen Ubon
Ratchathani Ratchathani

Red sesame, UB1 43.84 45.26 44.55 57.56 3322 cC 45.39
Red sesame, UB2 41.59 43.49 42.54 44.38 31.10 ¢ 37.74
white sesame, UB2 41.62 44.59 43.11 62.07 56.39 b 59.23
white sesame, MK60 42.18 44.60 43.39 59.35 5593 b 57.64
black sesame, UB3 42.74 44.82 43.78 50.68 66.88 a 58.78
black sesame, KU18 41.45 45.86 43.65 52.63 58.56 ab 55.60

average 42.26 44.77 43.50 54.45 50.34 52.40

CV (%) 4.3 15.3 - 27.3 11.0 -




Table 5 Results of soil analysis of Kantharalak, Si Sa Ket Province and Sawang Wirawong District,

Ubon Ratchathani Province, in early rainy season 2019.

Location pH LR OM N P K
kg/rai % % mg/kg mg/kg
Kantharalak District, Si Sa Ket 4.94 810 2.09 0.105 151.20 84.60
Sawang Wirawong District 6.28 0 0.56 0.028 37.87 16.00

Ubon Ratchathani

Table 6 Yields and yield component of sesame at Kantharalak District, Si Sa Ket in early rainy

season 2019.

pedigree Yield 1,000 Number of Number of Plant Height of Number Number
kg./rai Seeds harvested capsule height first capsule of node of branch

weight  plant/rai /plant (cm.) node (cm.) /plant /plant

(gram)

Red sesame, UB1 241ab 3.64b 36,880ab  38.6Db 179 100 26.7b 22a
Red sesame, UB2 290a 3.62b 41,720b 48.5 ab 184 108 250b 1.7 ab
white sesame, UB2 282a 3.78ab 36,960 ab 513 a 188 98 373 a 0.0c
white sesame, MK60 218 b  3.68b 33,120 a 435 ab 179 101 32.2 ab 0.8 bc
black sesame, UB3 212b 376 ab 30,440 a 376 Db 179 98 28.7 ab 1.7 ab
black sesame, KU18 216 b 391 a 34,600 a 37.7Db 171 84 30.7 ab 0.3c

average 244 3.73 35,620 42.8 180 98 30.0 1.1

CV (%) 15.0 3.6 11.4 17.9 6.4 7.7 20.7 41




Table 7 Yields and yield component of sesame at Sawang Wirawong District, Ubon Ratchathani

Province, in early rainy season 2019.

pedigree Yield 1,000 Number of Number of Plant Height of Number Number
kg./rai Seeds harvested capsule height first capsule of node of branch

weight  plant/rai /plant (cm.) node (cm.) /plant /plant

(gram)

Red sesame, UB1 48 3.18 b 20,880 23.3 152 114 a 13.2 ab 2.4 a
Red sesame, UB2 48 3.29 ab 23,440 23.2 151 116 a 10.7 b 29 a
white sesame, UB2 52 3.24 b 21,400 23.9 149 93 bc 18.5a 03b
white sesame, MK60 50 323b 27,360 20.6 151 101 ab 14.3 ab 03b
black sesame, UB3 57 3.54 a 29,680 18.6 144 82 cd 16.6 a 0.8b
black sesame, KU18 70 3.42 ab 29,960 21.1 137 73 d 16.5 a 03b

average 54 3.32 25,453 21.8 147 96 14.9 1.1

CV (%) 28.5 55 29.7 28.3 6.8 11.0 22.2 41.7

Table 8 Oil and Antioxidant contents of various varieties sesameat Kantharalak District, Si Sa Ket

Province and Sawang Wirawong District, Ubon Ratchathani Province, in early rainy season

2019
pedigree Oil content Antioxidant content
(%) (20 mg. of sesame seed)
Kantharalak ~ Sawang  average Kantharalak  Sawang average
Si Sa Ket Wirawong Si Sa Ket Wirawong
Ubon Ubon
Ratchathani Ratchathani

Red sesame, UB1 45.11 a 43.06 a 44.09 20.35b 2271 e 21.53
Red sesame, UB2 44.94 a 42.84 a 43.89 1730 b 21.00 e 19.15
white sesame, UB2 4397 ab 41.63 ab 42.80 55.64 a 62.25 C 58.94
white sesame, MK60 4316 b 39.48 bc 41.32 50.42 a 51.66 d 51.04
black sesame, UB3 44.38 ab 4313 a 43.76 57.13 a 83.99 a 70.56
black sesame, KU18 42.84 b 38.53 ¢ 40.69 53.11 a 75.61 b 64.36

average 44.07 41.44 42.76 42.32 52.87 47.60

CV (%) 2.5 4.6 - 12.8 5.8 -




Table 9 Results of soil analysis of Phana District, Amnat Charoen Province and Sawang Wirawong

District Ubon Ratchathani Province, dry season 2020.

Location pH LR OM N P K
kg/rai % % mg/kg mg/kg
Phana District, Amnat Charoen 4.04 120 0.44 0.022 8.15 7.70
Sawang Wirawong District 4.23 250 0.71 0.036 22.13 14.50

Ubon Ratchathani

Table 10 Yields and yield component of sesame at Sawang Wirawong District, Ubon Ratchathani

Province, in dry season 2020.

pedigree Yield 1,000 Number of Number of Plant Height of Number Number
kg./rai Seeds harvested capsule height first capsule of node of branch

weight  plant/rai /plant (cm.) node (cm.) /plant /plant

(gram)

Red sesame, UB1 70 a 3.08ab 73,080 a 29.3 a 90 30 ab 17.4 2.0
Red sesame, UB2 60ab 3.15a 48,213 b 27.8 ab 83 34 a 13.9 2.4
white sesame, UB2 61lab 3.24a 50,080 b 23.1 ab 90 24 bc 16.2 0.7
white sesame, MK60 35 b 294b 48320 b 21.6 ab 82 20 ¢ 15.9 0.9
black sesame, UB3 57ab 323 a 51,787 b 23.4 ab 86 29 ab 16.3 1.8
black sesame, KU18 48ab 3.20 a 48.187 b 19.6 b 87 26 bc 14.1 1.9

average 55 3.14 53,278 24.1 86 27 15.7 1.6

CV (%) 34.2 3.2 13.1 21.3 8.3 15.9 16.5 34.0




Table 11 Yields and yield component of sesame at Phana District, Amnart Charoen Province, in
dry season 2020

pedigree Yield 1,000 Number of Number of Plant Height of Number Number
kg./rai Seeds harvested capsule height first capsule of node of branch

weight  plant/rai /plant (cm.) node (cm.) /plant /plant

(gram)

Red sesame, UB1 56 3.05ab 21,560 a 20.8 70 a 33 10.5 bc 25a
Red sesame, UB2 19 280b 10,347 b 15.7 55b 28 82c 25a
white sesame, UB2 38 3.20 a 14,027 ab 17.1 69 a 31 13.8 a 16b
white sesame, MK60 64 3.02ab 14,614 ab 15.4 63 ab 25 12.5 ab 0.5c
black sesame, UB3 25 3.0lab 12,267 ab 16.0 55 b 31 78 c 2.8 a
black sesame, KU18 30 3.02ab 10,773 b 16.5 62 ab 34 10.2 bc 2.0ab

average 39 3.02 13,931 16.9 62 30 10.5 1.9

CV (%) 46.1 5.7 36 19.9 11.6 233 17.8 28.1

Table 12 Oil and Antioxidant contents of various varieties sesame at Phana District, Amnat Charoen

Province and Sawang Wirawong District, Ubon Ratchathani Province, in dry season 2020

pedigree Oil content Antioxidant content
(%) (20 mg. of sesame seed)
Phana, Sawang average  Phana, Sawang average
Amnat Wirawong Amnat Wirawong
Charoen Ubon Charoen Ubon
Ratchathani Ratchathani
Red sesame, UB1 53.46 a 46.71 50.09 41.62 ab 53.44 47.53
Red sesame, UB2 51.99 ab 45.13 48.56 32.44 b 47.84 40.14
white sesame, UB2 51.49 ab 44.46 47.98 56.99 ab 44.70 50.85
white sesame, MK60  49.38 b 44.09 46.74 48.41 ab 56.11 52.26
black sesame, UB3 49.08 b 45.43 47.26 60.75 ab 81.33 71.04
black sesame, KU18 50.79 ab 44.83 47.81 69.16 a 64.99 67.08
average 51.03 45.11 48.07 51.56 58.07 54.82

CV (%) 3.8 4.9 33.8 34.1




Table 13 Yields and yield component of sesame at Sawang Wirawong District, Ubon Ratchathani

Province, in early rainy season 2020.

pedigree Yield 1,000 Number of Number of Plant Height of Number Number
kg./rai Seeds harvested capsule height first capsule of node of branch

weight  plant/rai /plant (cm.) node (cm.) /plant /plant

(gram)

Red sesame, UB1 72 3.27 a 37,560 a 42.8 a 159 ab 97 b 26.2 26b
Red sesame, UB2 62 3.15ab 25547 b 415a 166 a 122 a 18.5 4.2 a
white sesame, UB2 118 3.28 a 25,760 b 44.5 a 164 a 80 c 43.3 0.5c
white sesame, MK60 71 298 b 24,933 b 37.5 ab 165 a 98 b 31.2 1.4 bc
black sesame, UB3 83 3.28 a 26,614 b 30.4 b 154 ab 75 c 26.5 19b
black sesame, KU18 62 3.32a 24,427 b 37.6 ab 142 b 62 d 32.1 15 bc

average 78 3.21 27,473 39.1 158 89 29.7 2.0

CV (%) 35.2 4.2 8.6 14.6 7.3 1.7 29.4 30.3

Table 14 Oil and Antioxidant contents of various varieties sesame at Sawang Wirawong District,

Ubon Ratchathani Province, in early rainy season 2020.

pedigree Oil content Antioxidant content
(%) (20 mg. of sesame seed)
Red sesame, UB1 46.48 a 21.26 b
Red sesame, UB2 46.03 a 1892 b
white sesame, UB2 43,78 bc 35.79 a
white sesame, MK60 43.45 ¢ 45.88 a
black sesame, UB3 44.80 b 43.51 a
black sesame, KU18 41.46 d 43.29 a
average 44.33 34,78

CV (%) 1.5 21.8
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Figure 1 Rainfall, Sawang Wirawong Ubon Ratchathani, Phana District Amnat Charoen and Kantalaluk

Si Sa Ket during the experiment in dry season and early rainy season 2019.

Climate at Ubon Ratchathani Agricultural Meteorological Station
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Figure 2 Rainfall, Maximum Temperature, Minimum Temperature and Average Temperature at

Ubon Ratchathani Agricultural Meteorological Station, Sawang Wirawong, 2020.



