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Abstract: Khao Kum (purple rice) contains an important active ingredient, anthocyanin. However, purple rice
landrace gives lower yield compared to modern varieties. Therefore, breeding programs to increase yield
and grain quality including the utilization of other parts of purple rice landrace besides consumption offers
an alternative to boost income for farmers. The purpose of this study was to investigate the relationship
between the expression of DFR gene and anthocyanin content in purple rice landrace, in the leaves at
45 days after transplantation and in brown rice grains, across nine purple rice landrace varieties which were
selected by plant morphology: group 1 purple shoot and leaves: Kum Doi Saket, Kum Phayao, Kum Wiang
Sa and K4 and group 2 green shoot and leaves: Hom Nin, Kum Hom-CMU, Kum Jao-CMU, Leum Pua,
and BL3, including with the two check varieties of white rice, Pathum Thani 1 and Khao Dawk Mali 105.
Three replications of a completely randomized design (CRD) were conducted in the pot experiment.
The DFR gene exhibited the highest expression in Kum Doi Saket and Kum Wiang Sa. It was observed that
K4 had the highest anthocyanin content in leaves at 45 days after transplanting. The anthocyanin content
in brown rice was the highest in K4 and Kum Doi Saket. A negative correlation was observed between
the expression levels of the DFR gene and anthocyanin content in leaves, and between the grain anthocyanin
content and yield and between the anthocyanin content in brown rice and yield. The data obtained from this
study revealed that measuring the expression level of the OsDFR gene alone is not effective enough to be
used as a molecular marker for selecting purple rice varieties with high grain anthocyanin. However, it can
still provide important fundamental information and the development of appropriate molecular markers for

selecting suitable and efficient rice varieties in the future.
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Figure 1. Anthocyanin biosynthesis pathway edited from Zhu et al. (2017)
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daneanlailugns 46-0-0 dm91 10 Alanfusels
(Division of Rice Research and Development, 2016)
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Table 1. The primer used for study of 10 gene expression

Successfully

Genes Forward Sequence (5" — 3’) Reward Sequence (5° — 3’) Amplification in all 11
rice varieties*
OsDFR CGG-GTT-CAG-GTT-CAG-GTA-CA TGA-AAC-CGG-AGG-GAG-TAA-C +
OsANS1 GAA-GAG-GGA-GTG-GGA-GGA-CT  CAG-AAG-ACG-ACC-CAG-GAG-AG -
OsCHS1 CGG-ACT-GGA-ACT-CCA-TCT-TC TAA-AAG-ATG-ACG-TGT-GGC-GTA -
OsF3'H CCG-CTA-CAG-TAC-CAG-CCT-TC TGC-CAC-CAT-TTC-TAG-AGT-TCC -
OsC1 CGG-GTT-CTT-CTT-CCA-CGA-C CCC-GCA-ACT-GCA-CTT-AAA-AT -
OsCHI TCC-ATC-CTC-TTC-ACC-CAC-TC TGT-CAA-ACA-CGA-GGG-CAG-TA -
OsB1 GGA-TGG-TCT-CCT-TGG-ACT-GA GGG-TGG-CAG-ATT-CAT-CAC-TT -
OsF3H GAG-CAA-TGG-GAG-GTT-CAA-GA CTT-CGA-TTT-TCG-ACG-GAA-GA -
OsB2 GTG-GCA-ATA-ACG-ACG-ACT-CC CGT-ACG-GTG-TTG-ACG-AGG-TA -
Actin1 GAC-TCT-GGT-GAT-GGT-GTC-AGC  GGC-TGG-AAG-AGG-ACC-TCA-GG +

* Only 1 genes in the anthocyanin biosynthesis pathway and Actin were successfully amplification and consistency in all 11

rice varieties in this study
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Figure 2. Relative intensity of gene OsDFR expression in 11 rice varieties at 45 days after transplanting
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Figure 3. Anthocyanin content in rice leaves at 45 days after transplanting in 11 rice varieties.

Figure 4. Characteristics of 11 rice varieties at 45 days after transplanting (a) Kum Doi Saket (b) Kum
Phayao (c) Kum Wiang Sa (d) K4 (e) Hom Nin (f) Kum Hom-CMU (g) Kum Jao-CMU (h) Leum
Pua (i) BL3 (j) Pathum Thani 1 and (k) Khao Dawk Mali 105
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Figure 5. Anthocyanin content in brown rice after harvesting in 11 rice varieties
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Table 3. Analysis of variances yield components in 9 purple rice and 2 white rice varieties

No. No.
Varieties Groups Tilers/ panicles/ spikelets/ Filled 1000 grain vield
plant grains (%) weight (g) (g/plant)
plant panicle
Kum Doi Saket Purple leaves 5cde 4cd 162ab 88.2ab 31.2c 19.0bcde
Kum Phayao Purple leaves 7bc Tbc 133abc 92.4a 31.9¢ 25.6b
Kum Wiang Sa Purple leaves 5cde 4cd 150abc 84.1bc 29.5d 15.8bcdef
K4 Purple leaves 5cde Sbcd 120c 81.3c 20.6h 8.7ef
Hom Nin Green leaves T7bc 7bc 120c 91.8a 23.5g 17.5bcdef
Kum Hom-CMU Green leaves 4e 3d 139abc 90.8a 34.2b 13.6def
Kum Jao-CMU Green leaves 7bcd 6bc 171a 90.7a 26.2f 24.9bc
Leum Pua Green leaves 4de 4cd 80d 62.0d 39.2a 7.5f
BL3 Green leaves 8ab 6bc 124bc 88.2ab 21.0h 14.4cdef
Pathum Thani 1 White rice 11a 10a 149abc 92.0a 28.0e 38.7a
Khao Dawk Mali 105 White rice 8ab 7ab 130bc 89.9a 27.0ef 23.0bcd
P-value o " " - ok *x
LSD ;s 2.7 2.8 39.2 5.1 1.3 10.9
CV (%) 18.3 20.9 13.2 2.7 21 26.0

*, **and *** indicate the significant at P<0.05, P<0.01 and P<0.001, respectively, while ns is not significant. Means in the

same column followed by different letter significant at P<0.05

HANARGRFURLTTNING 7.5-38.7 niNsiasi
a = P o 1w \ ¥ o Ao
Heeaeetn 19.0 ninsdesiu lunguassdianinily
uazasuANaslnanAnagszudng 8.7-25.6 niusia
£ 1 £ ll> dlt:l o Y a A = a 1
fu nanrasdon NN luuara fuddaaluananag)
7en4Ne 7.5-24. 9 nfudesu luwugilFauiiey
Unuadl 1 Fuandnganndnanonannzd 105 tng
Unuantl 1 Auandsyindu 38.7 nfusies dauang
ABNNZA 105 NUANARWINAL 23.0 NNFas
ATNANNUBSTLUININISHAAIRANURIE U
0sDFR wazdsunauuaulnlgandunwululudng
1 9 Wug

NURAINANAUSIWTIaY (r = -0.53)
2¥UINNITWAAIBANUBNEY OsDFR AULTNLLeY
Wlzardunnuludioni 4 Wusndansueaisu
wazluifludsnsadneliadnAnynneada (P<0.01)
(Figure 6) wazliin1suansaanvesdy OsDFR
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5 Wugeanivludnaraildiduiugi o fauii
anwouely uazamuiudiden
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Taendufinuludnanii o wug
wudndan 4 Wugan 9 Wuﬁﬁﬁﬁﬂwmx

apaanmuLazlufddasliAnduiusienanan
FaMWlLEIAL (r = -0.40) TnsBunnsuaninlasn iy
‘1’71|Lﬁm‘*ﬁummaiﬁmmmamﬁiaﬁu@mmaﬂ'wﬁﬁ’mﬁﬁﬁm
N1940F (P<0.05) (Figure 7a)
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gAY N AT (P<0.001) (Figure 7b)
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Figure 6. Relationship between anthocyanin content in leaves at 45 days after transplanting and relative

gene expression of OsDFR in 4 purple leaves and 5 green leaves varieties
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Figure 7. Relationship between yield per plant and anthocyanin content in leaves at 45 days after

transplanting in 4 purple leaves (a) and relationship between yield per plant and anthocyanin

content in brown rice after harvesting in 9 purple rice varieties (b)
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