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Evaluating the distribution of soil surface temperature using thermography

during soil sterilization with hot water

Hiroyuki OCHIAI !, Kosuke NOBORIO !, Kazuhiro OHTA 2, Takeo KITAURA 2, Nobuhiro KITA ? and Takahiro KATO !

Abstract: The use of methyl bromide, which had been
widely used all over the world, was banned in 2005 in
Japan, so that it is very important to develop new tech-
niques for soil sterilization. Using hot water for soil ster-
ilization has become popular in Japan as an alternative for
methyl bromide. Many studies have been done on bac-
terial survival in soil when hot water was applied. Few
studies focused on measurement temperature at multiple
locations in the field. Even it is necessary to keep soil tem-
perature between the surface and 30 cm deep with 45 °C
for 5 h although hydraulic conductivity for hot water var-
ied place to place at a field. Therefore, we investigated
temperature distribution before and after using hot water
for soil sterilization in a greenhouse by measuring soil sur-
face temperature using thermography. We also focused on
effect of water movement by repacked soil at field with
hot water application. We found that a temperature mea-
surement was expressed the representative temperature at
the field by the sterilization with hot water applied. How-
ever, a place, where we dag a hole for putting the sensors,
was showed higher temperature than other places because
of large amount of hot water application due to higher
hydraulic conductivity and to destroyed hard pan layer.
Therefore, we have to take care of refilling a hole after
putting the sensors. Otherwise, over estimates of temper-
ature occur due to applying large amount of hot water at
such a place.
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Photo. 1 HURFARIOMET (¥ =— VHEREL) (a), 2k
HATRTOMERERE (C=— VHEEL) (b).

Picture of soil surface before applying hot water (without cover)
(a), Thermographic image of soil surface before applying hot wa-
ter (without cover) (b).
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Photo. 2 ZKEMiEHOY = — )Ly — NER (¥ = — Vps

BL) (2, BKBAEHZEOY=—LY— FRmRE (KE=—
VHERL) (b).
Picture of soil surface after applying hot water (with cover) (a),
Thermographic image of soil surface after applying hot water
(with cover) (b).
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Picture of soil surface in one day after applying hot water (with
cover) (a), Thermographic image of soil surface in one day after
applying hot water (with cover) (b).
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Photo. 4 ZUKHER 9 HRO LR (Y= — VHEREL) (a),
BokEA 9 Htao BERIIRE (¥ =— VHEEIEL) (b).
Picture of soil section in nine days after applying hot water (with-
out cover) (a), Thermographic image of soil section in nine days
after applying hot water (without cover) (b).
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Photo. 5 Zk#fi 9 HEO Y —— )Ly — MER (E=— )L
WBEBL) (a), Bokidi 9 RO E=—)L Y — FRMRE (€
S VHERLL) (b).

Picture of soil surface in nine days after applying hot water (with
cover) (a), Thermographic image of soil surface in nine days after
applying hot water (with cover) (b).
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Photo. 6 #UKHifi 9 HAOMEN (E=— VHEEL) (a),

HokHcm 9 HAOMFRERE (Y= — VHEEL) (b).
Picture of soil surface in nine days after applying hot water (with-
out cover) (a), Thermographic image of soil surface in nine days
after applying hot water (without cover) (b).
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