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Seedling Emergence and Initial Growth between Water and Dry Seeding in
Forage Millet

Seok-Hyeon Ahn and Nam-Jin Chung'

Department of Crop Science & Biotechnology, Chonbuk National University, Jeonju, 561-756 Korea

ABSTRACT This research was carried out to determine
the characteristics of germination in relation to temperature,
and seedling emergence and growth affected by soil
moisture in forage millet. The seeds of forage millet could
germinate at more than 15°C at the rate of 0, 90.5, 97.3
and 96.8% respectively 10 days after seeding at 10, 15, 20
and 25 C. The result showed that the temperature needs
to be 15 C or more for the seeds to germinate. The effects
of seeding depth on the growth characteristics and
emergence of millet seed were investigated in waters and
direct seeding methods by thoroughly mixing the seed and
soil. In water treatment, the emergence rates were 3.7% at
15 C, 7.6% at 20 C, 6.3% at 25 C, while direct seeding
treatment showed the emergence rates of 65.6, 75 and 71%
at 15, 20 and 25 C, respectively. At 15, 20, and 25 T,
seeds in water seeding could germinate at 0.5, 1.8, 1.5 cm
of soil depth, while in direct seeding, they could germinate
at the depth of 9.5, 10.0, 9.9 cm. When the initial growth
characteristics of the seeds were investigated, there was
positive correlation between seeding depth and mesocotyl
length in both water and direct seed methods. Growth and
development in terms of leaf age, root length, coleoptiles
and mesocotyl length, and plant height were found
maximum at 0.5 cm soil depth for water seeding, and 3-5 cm
soil depth for direct seeding. Results showed that there
were close relationship among temperature, soil depth and
moisture acquiring methods, and the combination of these
factors greatly affected the initial growth characteristics and
development of millet seeds. It can be concluded that, to
get good seedling stand and germination of millet seed,
millet should grown in field condition at the depth of 0.5 cm

or less for water seeding, and 3-5 cm for direct seeding
method.

Keywords : Germination, Initial growth, Mesocotyl, Forage
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Fig. 1. Percent germination and germination energy of seed
under different temperature in forage millet. *Points
with the same letters in the same graph are not
significantly different by DMRT at a=0.05.

Table 1. Emergence percentage and maximum burial depth
to emerge in forage millet seeds that were randomly
sowed in total layer of water and dry soil.

Emergence (%) Maximum burial depth of

Temp. emerged seed (cm)
) Slj:g dry seeding szglii]rg dry seeding
15 3.7 a* 65.6 b 05 b 95 a
20 7.6 a 75.0 ab 1.8 a 10.0 a
25 63 a 71.0 a 1.5 a 99 a

Average 5.9 70.5 1.3 9.8

*Means with the same letters in the same column are not
significantly different by DMRT at a=0.05.
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Table 2. Emergence percentage at different seeding depth
and different temperature in dry-sowed seeds of
forage millet.

Seeding Temp. Burial depth (cm)
method (C) 0 3 5 7 10

15 92.0 Aa* 86.0 Aa 64.0 Bb 56.6 Bb 28.3 Cc

Dry 0 907 Aa 923 Aa 967 Aa 58.0 Bb 38.0 Ce
seeding

25 843 Aa 86.3 Aa 70.0 Bb 68.3 Bb 40.6 Cc

15 943 Aa 0.0 Ab 0.0 Ab 0.0 Ab 0.0 Ab

Water ) 950 Aa 0.0 Ab 0.0 Ab 0.0 Ab 0.0 Ab
seeding

25 90.6 Aa 0.0 Ab 0.0 Ab 0.0 Ab 0.0 Ab

*Means with the same capital letters in the same column or
means with same small letters in the same row are not
significantly different by DMRT at a=0.05.
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Table 3. Initial growth characteristic of seedlings at different temperatures in Forage millet No 1 that were randomly sowed

in total layer of water and dry soil.

Temp Coleoptile length (cm) Mesocotyl length (cm)

() Water seeding Dry seeding t-test Water seeding Dry seeding t-test
15 1.2 b’ 1.1 a ns 0.0 b 3.7 a *x
20 1.3 b 0.8 b *EE 0.7 a 3.2 a HoHk
25 2.9 a 0.6 c Hoxk 0.6 a 3.3 a wk

Temp Plant Height (cm) Leaf age (No. of leaf)

() Water seeding Dry seeding t-test Water seeding Dry seeding t-test
15 1.9 b 2.6 c ns 0.6 c 0.9 c *
20 14.0 a 16.7 b ns 3.1 b 3.7 b ok
25 17.3 a 20.0 a ns 4.5 a 4.2 a ns

Temp Root length (cm) Average burial depth of emerged seed (cm)
() Water seeding Dry seeding t-test Water seeding Dry seeding t-test
15 1.7 b 3.7 ab *rk 0.32 b 3.8 a wHk
20 3.6 a 4.2 a ns 0.79 a 3.4 a oAk
25 3.0 ab 3.3 b ns 0.70 ab 3.9 a *x

*Means in the same column followed by the same capital letters are not significantly different at 5% level of DMRT.

ns= non significant, ¥ = P<0.05, **=P<0.01, ***=P<0.001
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Fig. 2. Relationship between seeding depth and initial growth characteristics (mesocotyl length, coleoptile length, plant height,
and the length of coleoptile+tmesocotyl) at 15°C(A), 20°C(B), 25C(C) in water and dry seeded forage millet.
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