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Effect of Soil Strength on Seedling Emergence of Rice and
Barnyardgrasses in Direct Dry-Seeding*

Yong Woong Kwon, Byun Woo Lee and Do Soon Kim*

ABSTRACT : Seedling emergences of four rice varieties(Dongjinbyeo, Dadajo, Galsackggarak-
sharebyeo, and Italiconaverneco) and three barnyardgrass species(Echinochloa oryzicola, E.
crus-galli var. crus gali, E. crus-gali var. praticola) were evaluated in relation to soil strength.
Soil strength was varied by compressing the entire volume of soil with a hydraulic jack so as to
be 0.5, 1, 2, 3, 6kg /cm?. Soil strength was measured with a penetrometer(Yamanaka type) and
soil covering above the seed was 4cm deep. Experiments were conducted at two air temperature
conditions of 17 and 25C. At a soil strength of up to 2kg /cm?, little or no decrease in seedling
emergence occurred in all rice varieties and barnyardgrasses tested. Above that value, seedling
emergence decreased progressively as the soil strength increased. The degree of decrease was
greatest in Dongjinbyeo and smallest in Dadajo among tested rice varieties, and greatest in
Echinochloa oryzicola among barnyardgrasses, being greater in barnyardgrasses than rice. Seed-
ling emergence was delayed almost linearly as the soil strength increased. The delay was
greatest in Dongjinbyeo among rice varieties and in Echinochloa oryzicola among barn-
yardgrasses. Mesocotyl length increased as soil strength increased up to 2 to 3kg/cm? in
Dongjinbyeo and Dadajo in 17%C and 25, and up to 6kg /cm? in Galsaekggaraksharebyeo and
Italiconaverneco in 25%¢C. Dongjinbyeo showed the least elongation of mesocotyl among rice
varieties in any soil strength. The total length of mesotyl, first internode and incomplete leaf
showed little variation with soil strength. The total length was longer than the 4cm covering
depth in other varieties except Dongjinbyeo. This might have caused the lower emergence rate
in Dongjinbyeo than other varieties in higher soil strength.

Key words : Rice, Seedling emergence, Soil strength, Penetrometer, Mesocotyl, Barnyardgrass.
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Effect of soil strength on seedling emergence of rice(lower) and barnyardgrasses(upper)

in direct dry-seeding. Left: 25C, Right: 17°C.
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Fig. 2. Effect of soil strength on days to average emergence of rice (lower) and barnyardgrasses
(upper) in direct dry-seeding. Left: 25, Right: 17°C.
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Fig. 3. Effect of soil strength on the elongation of mesocotyl, coleoptile, the first internode, and
the first leaf(incomplete leaf) of rice in direct dry-seeding. Left: 257, Right: 17¢C.
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