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Effect of Soil Temperature on the Emergence-Speed of Rice
and Barnyardgrasses under Dry Direct-Seeding Condition*
Kwon, Y.W., D.S. Kim, and S.W. Park**

ABSTRACT

Seeds of rice, cv. llpoom, and barnyardgrasses(Echinochloa crus-galli, vars. oryzicola, crus-galli,
and praticola) were sown for a characterization of their responses to temperature during emergence
under a dry direct-seeded condition. A laboratory-made aluminum block apparatus for emergence-
temperature control conferred a linear continuous temperature gradient from 10 to 30T to the
seeds from cooling to heating ends of the apparatus.

The lowest temperature for emergence was 12.3C for rice cv. Ilpoom, and 11.0°C for the three
varieties of Echinochloa spp.. Percent emergence of rice increased sharply with an increase in
temperature by ca. 20°C, then leveled-off, while those of bamyardgrasses increased almost linearly
with temperatures up to 307C. In rice the time required for emergence after seeding was shortened
exponentially with increased temperature while those for bamyardgrasses were shortened almost
linearly from 11 to 30°C. The temperature-response characteristic of rice in emergence-speed was
almost the same among those for the 1st emergence, emergence by 25, 50, 75%, or average
emergence time.

At 13C, 346.7°C - days of accummulated temperature(26.67 days) were required for the Ist
emergence in rice while 131.7, 136.0, and 138.77C - days(10.13, 10.46, and 10.67 days) were
required for the Ist emergence in E. spp. vars. crus-galli, praticola, and oryzicola, respectively.
Greater cold tolerance and increasingly faster emergence of barnyardgrasses than rice below 20T

seem to render the barnyardgrasses as much more competitive than rice at lower temperatures.
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Fig. 1. Soil temperature of the holes for sceding by
position in the aluminum block box for
emergence test.
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Fig. 2. The percent emergence of rice and barnyard
-grasses as affected by soil temperature.
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Table 1. Effect of soil temperature on the accummulated temperature and number of days to the Ist emer-
gence of rice, cv. Ilpoom and bamyardsgrasses at some important temperature conditions.

Soil Temperature il 13T 187 30T
a N Accumulated B Accumulated ) Accumulated a
temperature Days to temperature Days to temperature Days to
Item
Species to the Ist Ist to the Ist Ist to the lIst Ist
pe emergence emergence  emergence emergence  emergence emergence
| (C - days) ] (C - days) ) (C - days)
Echinochloa spp. T
var. crus-galli 131.7 10.13 88.31 491 58.0 1.93
var. praticola 136.0 10.46 102.1 5.67 60.0 2.00
var. oryzicola 138.7 10.67 132.1 7.34 72.0 2.40
Rice, cv. Ilpoom 346.7 26.67 162.8 9.04 90.0 3.00
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Fig. 5. Effect of soil temperature on the emergence
speed for rice and barnyardgrasses.
<Note> K is the average emergence time

in hours.
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Fig. 6. Differences in the time required for emer-
gence of the lst, 25, 50 and 75% of seeds

sown in rice.
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Table 2. Linear correlation analyses for the time required for the fist, 25, 50 and 75% emergence and the

average emergence time in rice.

-Emergence Ist 25% 50% 75% Average.
emergence time
Ist 1 0.999*** 0.972>** 0.927*** 0.984***
25% 1 0.968*** 0.924*** 0.980***
50% 1 0.982*** 0.997***
75% 1 0.973***
Average

emergence time

1
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