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Variation in seed morphology of Sang Yod rice variety from
southern Thailand
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ABSTRACT: Rice variety “Sang Yod” has become popular among health-conscious consumers as it has premium
cooking quality and provides a rich source of nutrients. Difference in grain morphology are commonly observed by
consumers, particularly the presence of opaque seed within and between populations collected from different fields.
This study evaluated the variation in seed morphological characteristics of Sang Yod from southern Thailand. Samples
(22) of Sang Yod rice were collected from farmer’s fields in Nakhon Si Thammarat, Phatthalung and Songkhla
provinces. Seeds of each sample were planted to evaluate seed morphological characters, including pericarp color,
seed size, seed shape, 100 seed weight, whiteness, translucency, endosperm type, and the percentage of opaque and
translucent seed. Variation in seed morphology was found within and between populations collected. The diversity
index (H’) of pericarp color observed by naked eyes ranged from O to 0.3. The proportion of opaque and translucent
seeds in milled rice also differed among the samples collected. There was wide variation in seed weight among samples,
ranging from 1.61 to 1.83 g for paddy rice and from 1.24 to 1.43 g for brown rice. After separated into opaque and
translucent grain, the seed weight of the opaque grain was significantly lower than translucent grain for all samples,
but there was no difference in seed size. For brown rice, there was a positive relationship between 100 seed weight
and the percent of translucent seed (r=0.50, P<0.05), whereas there was a negative relationship between 100 seed
weight and the percentage of opaque seed (r=-0.50, P<0.05). The same relationships were also found in paddy rice.
The loss of seed weight in the presence of the opaque character affects the net price of rice and it may also have
a negative effect on rice grain quality. Investigation into the seed structure is needed to determine the underlying
anatomical causes of opaque and translucent seed characters in Sang Yod.

Keywords: Grain weight, Translucency, Opaque, Morphological characteristics, Sang Yod variety
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Figure 1 Map of Songkhla Lake Basin area where the samples of Sang Yod rice variety were collected from 3

provinces (Nakhon Si Thammarat, Phatthalung and Songkhla).
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Table 1 Sampling location of 22 farmer’s fields of Sang Yod rice variety from 3 different provinces of southern

Thailand.
Accession District Province Longitude °E  Latitude °N  Altitude (m)
SY04 Mueng Nakhon Si Thammarat 099.93902 08.48980 18
SY05 Mueng Nakhon Si Thammarat 099.94781 08.47474 27
SY11 Tamot Phatthalung 100.05425 07.28207 70
SY12 Tamot Phatthalung 100.05260 07.28167 68
SY15 Bang Kaeo Phatthalung 100.21323 07.45445 21
SY16 Srinagarindra Phattalung 099.88548 07.56526 70
SY17 Srinagarindra Phattalung 099.88541 07.56574 71
SY20 Khuan Khanun  Phatthalung 100.11174 07.79386 20
SY22 Khuan Khanun  Phatthalung 100.09813 07.74028 30
SY23 Khuan Khanun  Phatthalung 100.09879 07.73779 28
SY24 Mueng Phattalung 100.08029 07.56840 27
SY25 Mueng Phatthhalung 100.08224 07.57067 37
SY26 Mueng Phatthalung 100.07990 07.56833 34
Sy27 Khuan Khanun  Phatthalung 099.99302 07.65814 26
SY29 Khuan Khanun  Phatthalung 099.99133 07.65809 34
SY31 Pa Phayom Phatthalung 099.96054 07.85234 33
SY33 Pa Phayom Phatthalung 099.98777 07.84219 33
SY34 Singhanakorn Songkhla 099.98905 07.83937 35
SY36 Singhanakorn Songkhla 100.45861 07.31084 22
SY37 Singhanakorn Songkhla 100.45558 07.29835 22
SY38 Singhanakorn Songkhla 100.45291 07.30134 22
SY39 Singhanakorn Songkhla 100.45515 07.29392 24
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Table 2 Evaluation of grain morphological characteristics among Sang Yod rice collected from southern

Thailand
Character” Evaluation Reference
Pericarp color Seeds were dehusked manually by hand and pericarp color observed (Yamakawa
visually by eyes and the Shannon-weaver index (H’) was calculated et al., 2007)
Seed size Seed width, length and thickness were measured with a digital Vernier (IRRI, 1996)
caliper
Seed shape The ratio of seed length/ width was calculated in comparison with the seed (IRRI, 1996)

shape chart

100 seed weight Subsamples of the paddy seed were oven dried at 130 ©

Whiteness and
translucency

Endosperm type

Subsamples of milled rice grains were separated into 2 groups, glutinous

(IRRI, 1996)

Subsamples of milled rice (polished for 30 s) were measured for grain (IRRI, 1996)

whiteness and translucency using a milling meter (MM1D, Satake Corporation)

(IRRI, 1996)

or non-glutinous rice. Classification was based on the staining reaction of

the cut surface of endosperm (n=5) to weak Kl-I solution. Glutinous starch

stains reddish brown; non-glutinous, dark blue

Opaque and

Subsamples of milled rice grains were separated into 2 groups, opaque or (IRRI, 1996)

translucent seed translucent grain, weighted and calculated

" All characters were evaluated on 100 seed subsamples with 3 replications and the degree of diversity was

calculated by using Shannon-weaver index (H’) (Hutchenson, 1970).
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Figure 2 Pericarp color of Sang Yod rice among
22 samples collected from 3 provinces in

southern Thailand.

Table 2 Seed size (width, length and thickness) of Sang Yod rice among 22 samples collected from
3 provinces in southern Thailand (mean + SD, n=300).

Sample Width Length Thickness
SY04 183 + 0.26 6.38 * 0.37 161 = 0.10
SY05 191 + 0.1 6.52 * 0.37 1.65 + 0.10
SY11 183 + 0.20 6.20 * 0.31 159 + 0.09
SY12 1.88 + 0.20 6.34 *+ 0.41 164 = 0.10
SY15 1.73 + 012 6.34 * 0.26 153 + 0.08
SY16 1.80 + 0.14 6.41 + 0.27 161 = 0.10
Sy17 181 = 012 6.35 += 0.38 156 + 0.10
SY20 190 + 0.17 6.51 * 0.38 1.63 + 0.12
SY22 1.77 += 0.06 6.39 * 0.28 1.57 + 0.05
SY23 1.79 = 007 6.33 + 0.49 1.59 + 0.09
SY24 1.71 + 0.13 6.40 * 0.25 159 + 0.06
SY25 1.76 + 0.08 6.32 * 0.35 161 = 0.12
SY26 175 = 015 641 + 0.36 1.59 + 0.09
SY27 1.77 + 0.08 6.36 * 0.32 158 + 0.07
SY29 1.78 + 0.13 6.48 * 0.36 160 = 0.08
SY31 1.73 += 0.09 6.45 * 0.36 160 = 0.06
SY33 1.74 + 0.09 6.44 + 0.39 159 + 0.06
SY34 1.74 + 0.10 6.32 * 0.30 1.57 + 0.09
SY36 186 + 0.22 6.35 * 043 1.63 + 0.14
SY37 183 + 0.13 6.48 *+ 042 163 = 0.07
SY38 183 + 021 6.37 * 0.33 160 = 0.09
SY39 175 + 0.08 642 = 0.31 1.59 + 0.09
Mean 1.80 6.39 1.60

SE 0.04 0.08 0.02
%CV 15.42 3.15 6.40
F-test ns ns ns

Values are means of triplicate measurements * standard deviations.

" No significant at P>0.05 for average of means.
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Table 3 One hundred seed weight of paddy and brown rice among 22 samples of Sang Yod rice collected

from 3 provinces in southern Thailand (mean + SD) (n=300).

Sample 100 seed weight of paddy 100 seed weight of brown rice Length/Width ratio Seed shape
SY04 1.73 + 0.02 131 £ 0.02 361 £ 0.80 Slender
SY05 1.82 * 0.01 140 + 577 343 % 0.57 Slender
SY11 1.73 + 0.02 134 £ 0.03 343 * 0.86 Slender
SY12 1.75 £ 0.02 1.35 £ 0.01 342 £ 0.92 Slender
SY15 1.80 + 0.02 138 £ 577 3.68 + 0.55 Slender
SY16 1.77 £ 0.05 1.38 * 0.04 358 * 0.96 Slender
SY17 161 £ 577 126 * 0.00 353 + 0.63 Slender
SY20 1.73 £ 0.02 1.34 £ 0.01 345 % 0.56 Slender
SY22 168 £ 0.04 1.27 £ 0.01 362 + 0.32 Slender
SY23 164 * 0.01 1.25 £ 0.01 355 % 0.61 Slender
SY24 1.71 £ 0.02 1.31 * 577 3.77 £ 150 Slender
SY25 164 % 0.02 1.27 £ 0.01 359 * 0.56 Slender
SY26 1.72 + 0.04 132 £ 0.03 369 * 1.09 Slender
Sy27 168 % 0.02 129 £ 0.02 3.60 * 0.49 Slender
SY29 1.71 £ 0.06 131 £ 0.05 366 * 0.73 Slender
SY31 1.80 % 0.02 1.37 £ 0.02 3.73 % 0.39 Slender
SY33 1.67 + 0.05 128 * 0.03 3.70 * 0.62 Slender
SY34 1.67 % 0.07 129 £ 0.05 365 * 048 Slender
SY36 1.76 + 0.06 1.33 + 0.03 345 * 096 Slender
SY37 1.69 % 0.02 1.29 % 0.01 354 % 0.61 Slender
SY38 1.83 + 0.04 140 * 0.03 352 £ 0.89 Slender
SY39 1.74 £ 0.02 1.31 £ 0.01 3.69 * 047 Slender
Mean 1.72 1.32 3.59

SE 7.89 6.00 4.90
CV (%) 1.76 1.71 10.34
LSD 0.05 0.04 -
F-test > > ns

Values are means of triplicate measurements * standard deviations.

" Indicates significant different between each sample at P<0.01.

" No significant difference between each sample at P>0.05.
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Translucent endosperm
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11419813 ANANHULINAR LALATNAATY

' '
= @

ALanaanaINNAAT19819 Ml BN13T PR L s A
Finaeine Haann1magaudanmielalanuie
o a v = Y U 1 U

AUNTRAT UL ATE19181 WU A RaLl

v
I

v v
ARuaiandaguuazidnla uangliiviugng

<

AnmUzuAn LA AR IR NAR TR U AT

]

a

ueaud1aidnlunnsnetne Tnsmdngudansn
FRusnadinanendwanla (Figure 3)

Opaque endosperm

Figure 3 The characteristics of translucent (a) and opaque seeds (b) in brown rice and translucent (c) and

opaque seeds (d) in polished rice. The staining of iodine solution showing dark blue color which representative

of non-glutinous starch in both translucent (e) and opaque (f) seeds of Sang Yod.
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usiazsinaeing Tnaafifumadnguilacuduiug damdn 100 winsasinandasadaddadnAtynig
NNAUALLMEN 100 wRaresdnanaes (r=-0.50, @0 (r=0.50, P<0.05) (Figure 4) T9ANNANRUEH
P<0.05) luanusuanladanudniusniauonty wudwiseiulumaationaen

Table 4 The percentage of whiteness and translucency measuring by milling meter, iodine test and percentage
of opaque and translucent seed by weight among 22 samples of Sang Yod from southern Thailand.

Whiteness Translucency lodine test (Endosperm type) Opaque seed Translucent seed
Accession
(%) (%) Opaque Translucent (% by weight) (% by weight)
SY04 30.03 + 0.15 0.57 =+ 0.02 + (non-glutinous)  + (non-glutinous) ~ 66.34 + 0.97 3366 * 097
SY05 3447 + 0.71 0.55 + 0.01 + (non-glutinous)  + (non-glutinous) 66.55 * 1.27 3345 + 127
SY11 3510 + 0.26 0.52 + 0.02 + (non-glutinous)  + (non-glutinous)  76.66 + 1.31 2334 * 1.31
SY12 3493 += 021 0.58 + 0.03 + (non-glutinous)  + (non-glutinous) ~ 80.75 + 0.77 19.25 = 0.77
SY15 30.23 + 0.46 0.59 + 0.03 + (non-glutinous)  + (non-glutinous) 84.80 = 1.06 15620 = 1.06
SY16 3710 + 0.26 0.62 = 0.03 + (non-glutinous)  + (non-glutinous)  66.99 + 1.76 33.01 £ 1.76
SY17 29.07 + 0.68 0.54 + 0.02 + (non-glutinous)  + (non-glutinous) 88.52 + 2.1 1148 + 2.1
SY20 33.83 + 0.31 0.58 + 0.02 + (non-glutinous)  + (non-glutinous) ~ 85.68 + 1.62 1432 + 163
SY22 28.67 = 0.21 054 = 577 + (non-glutinous)  + (non-glutinous) 98.36 * 2.80 164 + 280
SY23 37.77 £ 0.31 0.63 £ 0.02 + (non-glutinous)  + (non-glutinous) 99.29 + 1.23 071 + 1.23
SY24 36.50 + 0.44 0.61 = 0.03 + (non-glutinous)  + (non-glutinous)  91.30 + 1.45 870 + 1.45
SY25 30.73 + 0.51 0.50 =+ 0.01 + (non-glutinous)  + (non-glutinous) 86.93 * 0.92 13.07 + 0.92
SY26 3567 + 0.32 0.53 + 0.01 + (non-glutinous) ~ + (non-glutinous)  89.25 + 1.62 10.75 £ 1.62
Sy27 33.00 + 0.56 055 + 577 + (non-glutinous)  + (non-glutinous)  96.72 + 2.61 328 + 261
SY29 33.77 + 0.93 0.59 + 0.02 + (non-glutinous) ~ + (non-glutinous) ~ 96.57 + 3.07 343 + 3.07
SY31 33.63 + 0.49 0.61 = 0.02 + (non-glutinous)  + (non-glutinous)  97.36 + 1.18 264 + 1.18
SY33 3763 + 0.15 057 =+ 577 + (non-glutinous)  + (non-glutinous) 8247 = 210 1753 = 210
SY34 38.03 + 0.23 0.55 = 0.01 + (non-glutinous) ~ + (non-glutinous) ~ 78.95 + 1.74 21.05 £ 1.74
SY36 37.87 + 0.61 0.53 + 0.02 + (non-glutinous)  + (non-glutinous) 76.01 £ 213 2399 + 213
SY37 36.60 + 0.40 0.47 = 0.02 + (non-glutinous) ~ + (non-glutinous)  92.44 + 3.59 756 * 3.59
SY38 3477 £ 1.70 0.60 + 0.03 + (non-glutinous)  + (non-glutinous) 79.85 £ 1.73 20.15 £ 1.73
SY39 37.03 £+ 1.50 0.57 £ 0.02 + (non-glutinous)  + (non-glutinous) 93.11 + 287 6.89 + 287
Mean 34.38 0.56 85.22 14.78
SE 2.92 5.35 1.27 1.27
%CV 1.80 3.21 2.07 11.96
LSD 1.01 0.03 2.91 2.91
F-test . . . x

Values are means of triplicate measurements * standard deviations.
** Indicates significant difference between each sample at P<0.01.

+ = Non-glutinous starch stains blue black color reaction with iodine test
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Figure 4 Relationship between 100 seed weight and percentage of translucent (a) and opaque seeds (b) in

brown rice samples of Sang Yod.
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