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Effect of Pre—Harvest Sprouting on

Seed Viability, Germination and
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ABSTRACT This study aimed to investigate the effects
of pre-harvest sprouting (PHS)-damaged grains of rice on
seed viability, germination percentage and seedling emergence
rate. As comparing the seed lots of same cultivar ‘Hopum’
with different PHS percentages, seed lot with 8% PHS (high
PHS percentage) showed 30% lower germination than that
with 1% PHS (low PHS percentage). The difference of
seedling emergence rate and seed viability percentages between
the two seed lots was consistent with that of germination
percentage. PHS-damaged brown rice was observed protruded
embryo, discolored endosperm and fungi infected grains.
PHS grains were classified into two groups, PHS-I showing
endosperm discoloration in one third of a grain and PHS-II
in more than half of a grain. The seed lot with high PHS
percentage had much more PHS-II grains than that of low
PHS percentage. PHS-II grains showed remarkably lower
germination percentage than PHS-I grains and got severely
moldy during germination test. In laboratory experiment,
morphological changes and re-germination ability of seeds
which dried after germination by soaking were tested. Sprouted
seeds of 3mm shoot length showed half discolored endosperm
and had a strong resemblance with PHS-II grains. Re-germination
percentage of 3mm sprouted seeds sharply decreased than
2 mm sprouted seeds. Sprouted seeds which were treated
for accelerated-aging (AA) for 24hr at 45C were significantly
reduced in re-germination percentage compared to that of
non-AA-treated sprouted seeds. These results indicate that
PHS with over 3mm shoot length can severely damage not
only grain appearance but also seed viability, germination
percentage and seedling emergence rate. Therefore, we conclude
that larger difference of germination percentage or seedling

RDA, Suwon 441-857, Korea

emergence rate between seed lots having smaller difference
of PHS percentage might be caused by accelerated seed
deterioration in PHS-damaged rice grains.

Keywords : rice, pre-harvest sprouting, germination percentage,
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Table 1. Grain quality of hulled rice of Hopum from three harvest regions.

Variety Harvest region Head Imperfect (%) PHS*
(%) Immature Damaged Dead Total

Hopum Cheorwon 88.6 a 69 b 34 ¢ 1.0 Db 114 b 14 ¢

Hopum Gimje-1 772 b 83 a 113 a 32 a 228 a 84 a

Hopum Gimje-2 87.1 a 4.0 ¢ 67D 22b 129 b 370

* PHS: pre-harvest sprouting. The same letters in a column are not significant at P<0.05 by Duncan’s multiple range test.
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Fig. 1. Air temperature, sunshine duration and precipitation at lksan, Jeonbuk province and Cheorwon, Kangwon province during
August. 1~Oct. 15 in 2013. The weather data at Gimje was aided by the data of Iksan weather station, where is the

nearest.
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Table 2. Germination percentage, germination speed, seedling emergence rate and seed viability of Hopum in two regions.

. . Germination . Seedling Seed viability
Variety Harvest region percentage (%) Germination speed emergence rate (%) (%)
Hopum Cheorwon 95.7 £ 1.2 346 £+ 23 93.40 + 3.1 963 £ 1.7
Hopum Gimje-1 63.0 £ 2.4 222 £ 0.5 61.00 = 4.3 66.0 £ 3.3

Seedling emergence rate was examined at 10 days after seeding in seeding tray and are means of five replicates.

Table 3. Germination percentage of head, immature and damaged grains of rice.

Germination percentage (%)

Variety Harvest region

Head Immature Damaged
Hopum Cheorwon 99.7 £ 0.5 70.7 £ 6.8 533 £ 152
Hopum Gimje-1 99.7 £ 0.5 34.0 £ 8.5 18.7 £ 10.5

Values are means £ S.D by three replicates.
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Fig. 2. Appearance of head (a) and pre-harvest sprouted(PHS) grains (b, ¢, d and e) of hulled rice.

Table 4. Germination percentage of pre-harvest sprouted(PHS) grains.

) . Unsterilized Sterilized
Variety Harvest region
PHS-I PHS-II PHS-I PHS-II
Hopum Cheorwon 273 £ 25 127 £ 5.2 420 + 33 260 + 33
Hopum Gimje-1 93 + 1.9 0.0 8.0 + 2.8 80 + 1.6

Values are means + S.D by three replicates. PHS grains were divided into two levels according to progression of embryo
protrusion and endosperm discoloration. PHS T and II were associated with the shape of b, ¢ and d, e of Figure 2, respectively.
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Fig. 3. Germination of head(A), PHS-I(B) and PHS-II(C) grains of Hopum in Gimje-1. Head grains were vigorously germinated
but pre-harvest sprouted grains were rotted and infected by fungi.

Fig. 4. Morphological appearance of sprouted grains of unhulled and hulled rice according to shoot length. Rice seeds were
sprouted by soaking in water and dried for 10 days at room temperature (A, B, C and D represent 1 mm >, 1~2 mm,
3 mm and 4 mm of shoot length). Tetrazolium stained seeds of a, b, ¢, d and e are 1 mm >, 1, 2, 3, and 4 mm of

shoot length, respectively.
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