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Solutes dynamics in soil during and after sterilization using hot water

Hiroyuki OCHIAI', Kosuke NOBORIO!, Nobuhiro KITA? and Takahiro KATO!

Abstract: It is very important to develop new techniques
for soil sterilization because the use of methyl bromide,
which had been widely used all over the world, was banned
in 2005 in Japan. Using hot water for soil sterilization has
become popular in Japan as an alternative for methyl bro-
mide. However, because using hot water is relatively new,
few studies have been conducted. In this study, we inves-
tigated solute dynamics by measuring temporal changes in
the concentration of chloride, nitrate, nitrite, and ammo-
nium ions in soil. Hot water with the temperature of 90 °C
was applied to the soil surface at the rate of 204 L m~2 dur-
ing the experiment. Soil samples were manually collected
for analyzing solute concentration in triplicates between
the soil surface and 40 cm deep with a 5 cm interval just
before starting, 9 days after, and 3 months after the hot-
water application. As the result of the experiment, leach-
ing with high temperature was found to be more hastened
than that with normal temperature. We found that solute
concentrations increased between 30 cm and 40 cm deep
by solute diffusion from a deeper portion in 3 months after
the hot-water application. On the other hand, applying hot
water suppressed the form change at first because nitrify-
ing bacteria was killed by the hot water in soil. However,
ammonium nitrate decreased with time in deep layers by
nitrifying bacteria restored from a deeper layer.

Key Words : leaching, hot water sterilization, nitrate ni-
trogen, ammonium nitrogen
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Fig.1 00000000000 O0OO0OO0O0O0OO0OO0O0OO0OO00
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Water contents in each depth by before and after hot water steril-
ization. (Bars indicate =+ one S.D.)
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Fig. 2(a) 0 00OOO0O0O0OOOOOO NO3- OOOOOO
oo0 10000000

NO3 ™~ concentration in each depth with the hot water steriliza-
tion. (Bars indicate + one S.D.)
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Fig.2(b) O0OO0O0OOOOOOOOCI DooOooooo
0O+1000000000
CI™ concentration in each depth with the hot water sterilization.
(Bars indicate =+ one S.D.)
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Fig. 3(a) DO00OO0DO0OO0OOOOOO NO,-O0ODODOO
oo0 10000000

NO;~ concentration in each depth with the hot water steriliza-
tion. (Bars indicate &+ one S.D.)
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Fig. 3b) O00O0D00DOO0O0ODOO0 NH,TOOOOODO
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NH4 ™ concentration in each depth with the hot water steriliza-
tion. (Bars indicate &+ one S.D.)
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