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ABSTRACT Soybean [Glycine max (L.)] is a major source
of protein for human and animal feed. Inter- and intra-
genotype variation of soybean protein has been investigated
by soybean researchers. However, limited sample amount
of soybean single seed there is no report that investigated
intra-plant variation of soybean protein within soybean plant.
Recently a non-destructive NIR (near-infrared reflectance)
spectroscopy using single seed grain to analyze seed pro-
tein was developed. The objectives of this study were to
understand variation of seed protein content within plant
and to determine the amount of minimum sample size which
can represent protein content for a soybean plant. Fre-
quency distribution of protein content within plant showed
normal distribution. There was an intra-cultivar variation
for protein content in soybean cultivar Seonnogkong. Dif-
ference of protein content among single plants of Seonnokong
was recognized at 5% level. Seeds in lower position on
plant stem tended to accumulate more protein than in higher
position. There was significant difference for protein content
between sample size 5 seeds and sample size of more than
5 seeds (10, 20, 30, 40, and 50 seeds) at a soybean plant
with 57 seeds however no difference was recognized among
sample size (5, 10, 20, and 30 seeds) at a soybean plant
with 33 seeds. Around 20% seeds of soybean from single
plant needed to determine the protein content to represent
protein content of single soybean plant. This study is the
first one to report evidence of intra-plant variation for pro-
tein content which detected by non-destructive NIR spectro-
scopy using single seed grain in soybean.
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Fig. 1. Protein content of each single seed in single plant of cultivar Seonnogkong estimated by non-destructive single seed NIR
spectroscopy. Digits in parenthesis indicate mean content of protein in each pod.
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Fig. 2. Frequency distribution of protein in seeds of single
plant of cultivar Seonnogkong estimated by non-destructive
single seed NIR spectroscopy. P1-P5 mean each plant
of cultivar Seonnogkong. Same letters among average
protein(plant) are not significantly different at the a =
0.05 probability level.
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Table 1. Range and mean protein content as number of sampling seeds calculated from 100 times random sampling within two

single plants (P1 and P5) of Seonnogkong.

Number of sampling Protein (%) (P1)

Protein (%) (P5)

seeds Range Mean Range Mean
5 45.2-48.8 4717 b’ 45.6-49.2 4775 a'
10 44.9-48.3 47.29 a 46.5-49.1 47.80 a
20 46.6-48.0 4727 a 47.4-48.5 47.86 a
30 46.7-47.9 47.30 a 47.6-48.2 47.87 a
40 47.0-47.7 47.29 a
50 47.1-50.0 47.29 a
Whole seeds’ 43.2-50.9 47.28 43.8-52.1 47.86
"Same letters within column are not significantly different at the a=0.05 probability level.
*Number of whole seeds from P1 and P5 was 57 and 33, respectively.
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