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Effect of Mulching and Row Cover on Soil Tempera-
ture and the Emergence of Early Direct-Seeded
Edamame (Glycine max) in an Upland Field Converted
from Rice Paddy in the Hokuriku Region of Japan

Tatsuo Hosono * , Katsuyuki Katayama * and Hisashi Hosokawa *

Summary

We tested the effects of mulching and row cover on soil temperature, soil water content, and the emergence of
early direct-seeded edamame (Glycine max) in a heavy clayey upland field converted from a rice paddy in the
Hokuriku region of Japan. These effects were tested for 6 planting dates over a period of 4 years (2005-2008). Five
of the 6 seeding dates were in late April. The mulching materials were polyethylene film with the colors black,
green (transparent to some degree), and clear. A spunbonded fabric was used for the row cover. The plots in-
cluded no-cover plots (control), mulched plots, row covered plots, and plots that received a combination of mulch-
ing and row cover. We measured soil temperature and soil volumetric water contents in the surface layers of the
rows, and the seedling emergence date in each plot.

The results are summarized as follows :

1) The average temperature was increased by 4-5°C, 0-2°C, and about 2°C respectively, compared with the no-
cover controls, when transparent film mulch, black film mulch, and row cover were used. The effect of green
mulch was similar to that of black mulch. The increases in soil temperature with black film mulch seemed to
vary with the area of the opening, which might affect the ventilation rate between the space beneath the
mulch and the ambient air.

2) The combination of row cover with mulching had an additive effect on the temperature increase.

3) Mulching reduced the variation in soil volumetric water content compared with the no-cover control.

4) The length of the period from seeding to emergence depended on soil temperature. The growing degree
days (effective accumulated soil temperature) to emergence were calculated to be 96.1°C - days with a base
temperature of 7.3°C.

5) We observed high rates of early seedling emergence in all the mulched plots, while emergence was inhib-
ited in the no-cover plots for some planting dates.

We conclude that mulching with polyethylene films can safely advance the seeding date of edamame in this

region.

*  National Agricultural Research Center
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