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Evaluation of Black Glutinous Rice Varieties
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Abstract

Black glutinous rice is processed into different products including sweet, healthy food, drink and cosmetic.
At present, farmers are growing local varieties. These varieties have low yield and poor cooking quality. Therefore,
it is necessary to set up the black glutinous rice improvement program in order to initiate the germplasm collection
and evaluation. The objective of this study was to evaluate the performance of local black glutinous rice varieties.
The information obtained from this study will be valuable for future black glutinous rice breeding program.

A group of black glutinous rice consisting of 16 varieties and two check varieties were tested in the under
four different environmental settings. In the year 2005, three settings were tested at Sakon Nakhon Rice Research
Center, Ubon Rachathani Rice Research Center, and Chum Pare Rice Research Center. In the year 2006, the fourth
setting was tested at Khon Kaen Rice Research Center. The experiment was laid out in a randomized complete block
design (RCB) with 3 replications. Data were recorded, including yield, number of panicles per hill, plant height,
days to 75% flowering, and 1,000 seeds weight. In addition, gamma-oryzanol concentration in rice bran of the
tested varieties was also evaluated using the harvested sample from the experiment in the year 2006 at Khon Kaen
Rice Research Center. The results indicated that the top three high yielding black glutinous rice varieties and high
yield stability were Khaokam Gs.no. 88084, Niewdam Gs.no. 21629, and KKU-GL-BL-05-001. Their yields were
479, 478 and 464 kg/rai, respectively. However, the average yield and yield stability of these three varieties were
still less than the check variety RD 6. The results of gamma-oryzanol evaluation in rice bran indicated that the top
four high gamma-oryzanol black glutinous rice varieties were Niewdam Gs.no 00621, KKU-GL-BL-05-003, KKU-
GL-BL-05-002 and Niewdam Gs.no. 09475. Their levels were 13.22, 11.0, 10.59 and 10.34 ppm, respectively.
The black glutinous rice varieties with high yield and high level of gamma-oryzanol would be the important genetic

resources for breeding program.
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Table 1 Planting and transplanting dates for black glutinous rice varieties and check varieties.

No. Variety No. Variety
1 Niewdam Gs.no. 00621 10 KKU-GL-BL-05-004
2 Niewdam Gs.no. 09475 11 KKU-GL-BL-05-005
3 Niewdam Gs.no. 21427 12 KKU-GL-BL-05-006
4 Niewdam Gs.no. 21629 13 KKU-GL-BL-05-008
5 Khaokam Gs.no. 88084 14 KKU-GL-BL-05-009
6 Khaokam Gs.no. 87090 15 KKU-GL-BL-05-010
7 KKU-GL-BL-05-001 16 KKU-GIL-BL-05-011
8 KKU-GL-BL-05-002 17 RD6
9 KKU-GL-BL-05-003 18 HY 71
Year 2005
Planting date Transplanting date
Sakon Nakhon 24 June 2005 20 July 2005
Chum Pare 30 June 2005 24 July 2005
Ubon Rachathani 13 June 2005 12 July 2005
Year 2006
Planting date Transplanting date
Khon Kaen 29 June 2006 31 July 2006
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Table 2 Means for 75% flowering days (days

mafinsanifiouifieudiadsany _sn
14 nmnaden wuhanu smdsvesirimilen
fia 18 TugHinruuandefieaiiile 1B 3a
Frmileadiigng eu fanu afud 145.2-178.4
iufias (Table 2) uennntuudamu  am
madeniuandeiu 4 mvnadon waviliany
Jndsvesinmilsrunndeiuegiiiiy b
N9 8@ (Table 2)

after transplanting), plant height (cm), no. of

panicle/hill, 1,000 seeds weight (g) and yield (kg/rai) for 18 tested varieties and for four

locations.
75% flowering  Plant height No. of 1,000 seeds

Variety date (em) panicle/hill weight (g) Yield (kg/rai)
Niewdam Gs.no. 00621 123 a 166 bed 52d 29.4 be 361 def
Niewdam Gs.no. 09475 117¢ 178 a 73¢ 254 ef 401 b-f
Niewdam Gs.no. 21427 124 a 163 b-f 4.6d 27.5¢-f 347 ef
Niewdam Gs.no. 21629 124 a 164 b-f 8.3 abe 27.0 c-f 478 ab
Khaokam Gs.no. 88084 124a 169 be 8.9 ab 273 cf 479 ab
Khaokam Gs.no. 87090 113e 172 ab 7.7 be 25.1F 394 b-f
KKU-GL-BL-05-001 1154 145¢ 7.8 abe 325a 464 be
KKU-GL-BL-05-002 1011 164 b-f 8.2 abe 254 ef 387 c-f
KKU-GL-BL-05-003 109 fg 163 b-f 8.9 ab 279 cd 375 def
KKU-GL-BL~05-004 108 g 156 f 93a 27.9 cd 409 b-f
KKU-GL-BL-05-005 113e 167 bed 8.5 abe 27.8 cde 437 bed
KKU-GL-BL-05-006 115¢d 159 def 8.0 abc 29.4 be 422.7 b-f
KKU-GL-BL-05-008 110f 157 ef 8.3 abe 30.7 ab 437 bed
KKU-GL-BL-05-009 99 165 b-e 8.9ab 25.5 def 355 def
KKU-GL-BL-05-010 106 h 164 b-f 7.8 be 26.1 def 344 ¢
KKU-GL-BL-05-011 110 fg 161 c-f 7.5be 26.2 def 4233 b-f
RD6 119b 167 bed 7.9 abe 25.9 def 545 a
HY71 98] 164 b-f 8.9 ab 26.1 def 431 b-e
F-test ek ok sk 3k sk
Sakon Nakhon (2005) 114.8b 172 a 8.7 274 486 a
Chum Pare (2005) 104.6d 157b 7.0 27.1 519a
Ubon Rachathani (2005) 1254 a 163 ab 7.1 282 380b
Khon Kaen (2006) 106.1 ¢ 163 ab 7.8 26.9 279¢
F-test ok ok ns ns oK
CV.% 1.18 4.60 15.41 7.27 16.69

ns-not significant
** significant at the P<0.01 level

Value in column followed by the same letter are not significantly different at p<0.01
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Table 3 Gamma-oryzanol concentration (ppm) for each black glutinous rice variety.

Variety Gamma oryzanol (ppm)
Niewdam Gs.no. 00621 1322 a
Niewdam Gs.no. 09475 10.34" be
Niewdam Gs.no. 21427 819 cd
Niewdam Gs.no. 21629 9.72 bed
Khaokam Gs.no. 88084 9.12 bed
Khaokam Gs.no. 87090 8.60 cd
KKU-GL-BL-05-001 8.58 cd
KKU-GL-BL-03-002 10.59" be
KKU-GL-BL-05-003 11.00 abc
KKU-GL-BL-05-004 9.69 bed
KKU-GL-BL-05-005 8.38 cd
KKU-GL-BL-05-006 741 d
KKU-GL-BL-05-008 9.09 bed
KKU-GL-BL-05-009 9.49 bed
KKU-GL-BL-05-010 8.83 bed
KKU-GL-BL-05-011 9.80 bed
RD6 8.32 «od
HY 71 11.60 ab
F-test wE
CV.% 11.32

*# significant at the P<0.01 level

Value in column followed by the same letter are not significantly different at p<0.01
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FC1 = 62.3%, PC2 = 23,3%, Sum =856% .
Transform =0, smm 0, Centerig =2, sVP

PC1

Ranking entries based on both mean and stability

Fig. 1 Comparison of 18 tested varieties in four environments using GGE biplot. PC1 and PC2
are first and second principal components, respectively.
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Fig. 2 GGE biplot display of discriminating power and representativeness of each location PC1

and PC2 are first and second principal components, respectively.
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