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A Study on the Particle Size of Sand to Prevent Penetration of Subterranean
Termite (Reticulitermes speratus kyushuensis) in Wooden Buildings
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P ABSTRACT Termites cause massive damage to wooden architectural heritage structures. Chemical

© The K"’“’a“ .S"Ciety of treatments have been commonly used to control them. In foreign countries, physical barriers made
C"n'ser"a""n Science for Cultural of sheet and particles impenetrable to termite are being used as an alternative to the chemical method.
IRlsiling To study the efficacy of physical barriers, we investigated the appropriate sand particle size that can
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Figure 1. Morphological characteristics of test termite (left: head capsule, middle: labrum, right: pronotum).
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Figure 2. Penetration method (2A) and apparatus (2B).
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Table 1. Penetration length of termites by particle size (unit: mm)

0.85- 1.00- 1.18- 1.40- 1.70-  2.00-  236-  2.80-  3.35-

Particle size 100 118 140 170 200 236 280 335  4qp control
Penetration length 30 ) ) ) _ ) ) 233 133 30
(MESD) +47 424
Damage of woodblock’ O X X X X X X A X o

* O: damaged, A: partially damaged, X: non damaged.



Table 2. Effective sand particle size against subterranean termites

Species Effective particle size (mm) Reference
Reticulitermes hesperus 1.2-2.7 Ebeling and Pence, 1957
Reticulitermes hesperus 0.85-2.36 Smith and Rust, 1990
Coptotermes formosanus 1.7-2.36 Su et al., 1991
Reticulitermes flavipes 1.00-2.36 Su et al., 1991
Reticulitermes flavipes 1.4-2.8 Myles, 1997
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Figure 3. Penetration of sand layer using mud tube (A, B) (particle size: 0.85-1.00 mm).
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Figure 4. Curved mud tube between sand particles (A, B) (particle size: 2.80-3.35 mm).
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Figure 5. Tunneling under sand layer (A, B) (particle size: 1.70-2.00 mm (A), 2.00-2.36 mm (B)), dropped sand (C, D)

(particle size: 1.70-2.00 mm).
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