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Evaluation of agronomic traits and gamma oryzanol content in
black glutinous rice grown under upland condition
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ABSTRACT: Black glutinous rice has high antioxidant substance, especially gamma oryzanol. Presently, indigenous
cultivars with low yield are widely grown by farmers. The objective of this study was to evaluate the agronomic traits
and gamma oryzanol substance in black glutinous rice grown under upland condition. Twenty five black glutinous
rice cultivars and two standard cultivars (RD6 and HY71) were grown at two farmers’ fields at Ban Had district,
Khon Kaen province in rainy season 2011. A randomized complete block design (RCB) with three replications was
used. Agronomic data were recorded for days to flowering after planting (75% blooming), plant height, number of
panicle per hill, panicle length, numbers of filled grains per panicles, 1,000-grain weight, grain yield and gamma
oryzanol substance in rice pericarp. The results indicated significant differences among 27 cultivars for all agronomic
traits and gamma oryzanol substance. KKU-GL-BL-06-023 was the highest yielding cultivar (443.50 kg/rai). The
highest value for gamma oryzanol substance was found in Gs.no.21427 cultivar (0.294 mg/g of seed). The cultivars
with high yield and gamma oryzanol substance will be selected for future rice improvement for upland condition.
Keywords: rice, yield, antioxidant substance
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Table 1 Combined analysis result for 75% flowering date (days after transplanting), plant height (cm), panicle

length(cm), number of panicles per hill, number seed per panicle and 1,000-seed weight (g) of 27

tested rice cultivars in Ban Khampom and Ban Wangwa, Khon Kaen.

Days to Plant height Panicle Number of Number of 1,000-grain
75% (cm) length (cm)  panicles per seeds per weight (g)

flowering hill panicle
Location
Khampom 1M2a 149.0 b 24.52 8.49 a 113.12 a 27.30b
Wangwa 111b 163.0 a 2412 8.09 b 98.02 b 28.61a
Cultivar
Niew dam Gs.no.00621 121b 159.5 a-e 23.06 bed 7.15d-g 115.30 abc 29.25bc
Niew dam Gs.no.09475 114 efg 163.3 ab 24 42 a-d 7.93 b-g 105.00 a-d 26.83 h-k
Niew dam Gs.no.21427 120 b 162.1 abc 23 44 a-d 6.68 fg 12440 a 28.15 b-i
Niew dam Gs.no.21629 118 ¢ 154.4 b-e 23.10 bed 8.87 abc 107.40 a-d 26.87 h-k
Khaokam Gs.no. 88084 116 cde 149.0 de 2315 bed 8.68 a-d 96.59 a-d 27.42 e
Khaokam Gs.no. 87090 112 hi 154.4 b-e 24 62 a-d 7.95 b-g 11750 abc  26.24 jk
KKU-GL-BL-05-001 112 hi 1479e 24 88 a-d 9.20 abc 95.95 a-d 3092 a
KKU-GL-BL-05-002 98| 155.7 b-e 26.18 ab 7.67 c-g 88.43 bed 27.08 g-j
KKU-GL-BL-05-003 107 k 157.0 a-e 24 41 a-d 9.03 abc 87.98 bed 29.10 bed
KKU-GL-BL-05-004 107 k 154.6 b-e 2418 a-d 9.45 ab 84.64 cd 29.34 b
KKU-GL-BL-05-005 115 ef 153.0 b-e 2336 a-d 9.05 abc 76.60 d 28.90 b-f
KKU-GL-BL-05-006 110 158.9 a-e 25,34 a-d 7.18 d-g 118.60abc  27.11 g
KKU-GL-BL-05-008 116 cde 1478 e 2296 d 8.62 a-d 97.02 a-d 28.60 b-g
KKU-GL-BL-05-009 96 m 152.4 b-e 25 76 abs 8.17 a-g 104.00 a-d 27.32
KKU-GL-BL-06-010 96 m 1674 a 2531 a-d 9.15 abc 96.53 a-d 26.49 ijk
KKU-GL-BL-05-011 109 jk 161.7 abc 24 59 a-d 6.65g 128.50 a 28.29 b-h
KKU-GL-BL-06-023 117 cde 150.7 cde 22 34 cd 9.28 abc 99.88 a-d 31.31a
KKU-GL-BL-06-034 111 hij 156.5 a-e 25,39 a-d 8.23 a-f 122.10 ab 27.49 d+
KKU-GL-BL-06-035 115 def 160.5 a-d 2439 a-d 6.95 efg 109.90 a-d 28.49 b-h
KKU-GL-BL-06-038 115 def 156.3 a-e 24 54 a-d 7.92 b-g 105.20 a-d 27.68 c-j
KKU-GL-BL-06-039 1101 155.9 a-e 2512 a-d 8.33 a-e 104.20 a-d 27.38 1
KKU-GL-BL-06-041 113 fgh 162.7 ab 24.06 a-d 8.42 a-e 107.60 a-d 29.04 b-e
KKU-GL-BL-06-043 116 cde 159.0 a-e 2452 a-d 8.02 a-g 103.10 a-d 26.45 jk
KKU-GL-BL-06-050 117 cd 152.9 b-e 2384 a-d 8.78 abc 115.90 abc 29.20 bc
KKU-GL-BL-11-001 123 a 158.2 a-e 266a 7.90 b-g 120.00 ab 2716 g-
RD6 112 ghi 149.4 de 227 cd 8.92 abc 112.10 abc 27.20 g-j
HY71 91n 152.5 b-e 25 97a-d 9.62a 106.10 a-d 25.35k
F-test
Location o o ns o « .
Cultivar wx ok ok o . .
Location X Cultivar * ** ns ** ns **
CV (%) 1.27 4.14 5.41 10.72 12.53 3.36

ns. *, ** = non significant, significant at P<0.05 and P<0.01, respectively.

Means in the same column followed by a common letter are not significantly different at P<0.01 by DMRT.
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Table 2 Combined analysis result for grain yield (kg/rai) and gamma oryzanol content (mg/g seed) of 27 tested

rice cultivars in Ban Khampom and Ban Wangwa, Khon Kaen.

Yield (kg/rai)

Gamma oryzanol content (mg/g seed)

Location

Khampom 363.4Db 0.207
Wangwa 368.7 a 0.260
Cultivar

Niew dam Gs.no.00621 308.0 bcd 0.224 a-d
Niew dam Gs.no.09475 383.3 a-d 0.251 abc
Niew dam Gs.no.21427 403.5 a-d 0.294 a
Niew dam Gs.no.21629 412.5ad 0.250 abc
Khaokam Gs.no. 88084 389.3 ad 0.209 bed
Khaokam Gs.no. 87090 344.3 bed 0.243 abc
KKU-GL-BL-05-001 424 .8 abc 0.204 abc
KKU-GL-BL-05-002 308.5 bed 0.230 abc
KKU-GL-BL-05-003 349.8 bed 0.229 abc
KKU-GL-BL-05-004 341.5 bed 0.234 abc
KKU-GL-BL-05-005 300.2cd 0.239 abc
KKU-GL-BL-05-006 332.8 bed 0.223 ad
KKU-GL-BL-05-008 386.5 a-d 0.225 abc
KKU-GL-BL-05-009 334.8 bcd 0.274 ab
KKU-GL-BL-06-010 335.0 bcd 0.263 ab
KKU-GL-BL-05-011 331.5 bed 0.216 ad
KKU-GL-BL-06-023 433.5ab 0.173 cd
KKU-GL-BL-06-034 353.0 bed 0.205 bed
KKU-GL-BL-06-035 287.3d 0.241 abc
KKU-GL-BL-06-038 374.2 a-d 0.277 ab
KKU-GL-BL-06-039 338.0 bed 0.253 abc
KKU-GL-BL-06-041 389.7 ad 0.226 abc
KKU-GL-BL-06-043 322.3 bed 0.282 abc
KKU-GL-BL-06-050 379.7 ad 0.216 ad
KKU-GL-BL-11-001 359.7 a-d 0.258 ab
RD6 4795a 0.146 d
HY71 478.8 a 0.210 bed
F-test

Location * ns
Cultivar * *
Location X Cultivar ns ns

CV (%) 18.69 16.13

ns. *, ** = non significant, significant at P<0.05 and P<0.01, respectively.

Means in the same column followed by a common letter are not significantly different at P<0.01 by DMRT.
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