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Selection of rice varieties for high cellulose content using RAPD technique
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Abstract: This research aimed to select rice varieties for high cellulose content using molecular marker method. 50 rice
varieties including local and cultivate varieties from Pathum Thani Rice Research Center were evaluated for high cellulose
content and conducted at University of Phayao experimental field, 2009. Cellulose content from straw in laboratory analysis
and RAPD technique (Random Amplified Polymorphic DNAs) were used to evaluate cellulose content of rice varieties. Out of
191 RAPD primers, 7 primers (OPD20, OPN16, OPR-21, OPZ19, OPZ20, OPAA15 and OPB09) Seventy amplification

fragments were obtained from 7 primers with an average of 11.43 fragments for each primer. From all fragments, 84 were
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polymorphic fragments (92.5%) The results showed that Dendrograms showing genetic similarities rice were constructed

based on polymorphic bands of RAPD using UPGMA (Unweighted Pair-Group Method Using Arithmetic Average). Based on

RAPD techniques, seventeen recommended clones could be separated into 4 groups. Similarity coefficients were used for

cluster analysis. It was found that OPZ 19 (5° GTGCGAGCCA 3’) primer can differentiate between low and high cellulose

content of rice varieties. The results from the dendrogram revealed that rice varieties were separated into four groups. The

Highest rice varieties (HAWM BANG and LAO varieties, 75.06 and 70.29 percent, respectively ) and lowest cellulose rice

varieties (SAHM PEW, TAENG AWN and GLAM, 21.96, 26.55 and 27.63 percent, respectively) The DNA amplification

using OPZ19 will be sequences and developed for specific DNA markers in order to select rice varieties conferring high

cellulose content.

Keywords: molecular marker, cellulose content and similarity coefficient
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400 bp

Figure 1. DNA bands with highest cellulose from rice (lane 1,2 : RD 27 and LAO) and lowest cellulose content from rice

(lane 3,4 : SAHM PEW and TAENG AWN) using primer OPZ19 , M : Molecular size marker 100 bp ladder.

M12 3456 7 8 910

+— 400 bp

Figure 2. DNA bands with highest cellulose content to lowest cellulose content from rice (lane 1-10) using primer OPZ 19,

HAWM BANG, LAO, RD27, DAENG LUANG, KHAO DAWK MALI 105, KHAO, MAE HAHNG, GLAM (GS.

No. 13842), TAENG AWN and SAHM PEW (Cellulose content : 75.06%, 70.29%, 60.93%, 50.25%, 50.13%,

31.96%, 30.42%, 27.63%, 26.55% and 21.96% ), M: Molecular size marker 100 bp ladder
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Table 1. Cellulose content and 400 bp DNA amplification of 49 rice cultivars using primer OPZ19

161

No. GS. No Name Cellulose Content (%) DNA Band at 400 bp
1 6383 HAWM BANG 75.06 x
2 13831 LAO 70.29 x
3 7125 RD 27 60.93 x
4 13859 DAENG LUANG 50.25 x
5 1197 KHAO DAWK MALI 105 50.13 x
6 256 PUANG NAHK 16 49.86 x
7 1705 LEUANG YAI 148 49.50 x
8 3093 RD 13 49.14 x
9 13834 SILAH 47.43 x
10 3619 LEUANG BOW 46.98 v
11 16233 PHITSANULOKL 60-1 46.91 x
12 11883 DAENG NOI 45.88 x
13 16240 SUPANBURI 60 45.66 x
14 1617 RD 2 4536 x
15 19869 SUPANBURI 90 4533 x
16 13745 SUPANBURI 1 4527 x
17 4792 RD 23 45.18 x
18 17770 PATHUM 60 44.92 x
19 2600 RD7 44.74 v
20 14661 KHAO GAW 44.42 x
21 167 PAH GUD 4421 x
22 8350 GLUAY NGAO 44.10 v
23 3091 RDS 44.09 v
24 4793 RD 25 43.65 x
25 23409 KHAO'HAWM 4339 v
26 3453 LEUANG RAWD 4320 4
27 1616 RD 1 43.07 x
28 239 LEUANG AWN 43.01 x
29 1618 RD 3 42.84 v
30 3604 NUAD PLAH DUK 42.60 x
31 16235 CHUMPAE 60 42.59 x
3 1416 DAW PRALAHD 4221 4
33 18434 NIAW U-BON 1 42.08 x
34 3062 RD 6 41.85 x
35 4489 NIAW HAWM MALI 41.76 x
36 21964 CHIANG PATTALUNG 41.64 4
37 3023 NAM SAGUI 19 41.49 x
38 2747 HAWM MALI 39.87 4
39 13815 GLAM 39.62 4
40 235 TAWNG RAYAH DAM 38.43 x
41 4791 RD 21 36.27 x
42 13855 MA TAHN PI 34.16 x
43 13830 TON LEK 3231 v
44 13843 KHAO 31.96 x
45 13829 MAE HAHNG 30.42 4
46 8268 MA MUN 29.53 4
47 13842 GLAM 27.63 4
48 13837 TAENG AWN 26.55 v
49 13827 SAHM PEW 21.96 v

«v DNA band at 400 base pairs. , % Non - DNA band at 400 base pairs
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Figure 3. A dendrogram produced by UPGMA clustering of Jaccard’s similarity coefficient based on 7 RAPD markers

among 49 rice varieties which varied in cellulose content (No. of varieties from Table 1)



