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ABSTRACT

Borate-treated wood samples were tested for their resistance against subterrane-
an termites in the field. Wood samples (10.5x10.5x40cm) of western hemlock were
pressure impregnated with disodium octaborate tetrahydrate (DOT) and didecyldi-
methylammonium chloride (DDAC), and assigned into two groups on the basis of
boron contents:high retention(1.5~2.2%BAE) and low retention(0.7~1.3%BAE).

Eight replicates were prepared for each retention level. Four untreated controls
were also included in the field evaluation for comparison.

Each sample was placed on a concrete block 19cm above ground surface and covered
with plastic box in Kagoshima, Japan on July 1, 1993. Four boxes were employed
so that 5 samples (two each of treated groups and one untreated sample) were in
each box. After two years of exposure, three of all the treated samples excep-
tionally sustained very slight attacks, while in general untreated controls were
moderately to severely attacked.

Borate-treatment was proved to be satisfactorily effective in protecting lumber
in above ground situations from suberranean termites. Further trials have been
set up to determine the long-term efficacy of the treatment compared to chro-
mated copper arsenate treated and naturally durable wood.
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1. INTRODUCTION

Review of early work clearly shows that boron compounds are good wood preserva-
tives under non-leaching conditions (Cockcroft and Levy, 1973:Bunn, 1974;Lloyd,
1997), although the efficacy of disodium octaborate tetrahydrate (DOT) against
termites is not fully understood. Different test conditions have resulted in
different conclusions (Preston et al. 1986, 1996;Williams et al. 1990:Grace et
al. 1992, 1995:Drysdale 1994:Mauldin and Kard 1997). All these studies have
recently been reviewed by Grace(1997).

An above ground field trial was conducted to test DOT-treated wood samples for
their resistance against subterranean termites, simulating sill plates (dodai)
of Japanese houses. A comparative one-year field test was also performed in
Hawaii, as reported by Grace et al. (1995).

2.MATERIALS AND METHODS

Wood samples of Pacific silver fir(amabilis fir) (10.5x10.5x40cm) were end-sealed
and presssure impregnated with DOT and 0.5%DDAC to control sapstain during stor-
age. The treated materials were categorized on the basis of boron loadings: low
retention (mean 1.0%BAE) and high retention (mean 1.8%BAE). Boron content of
each sample is given in Table 1. Eight replicates were prepared for each treat-
ment. Four untreated controls were also prepared for comparison. Each wood
sample was placed on a concrete block 9cm above ground surface. An assembled set
of 5 samples (two each of treated groups and one untreated control) was covered
with a PVC box. Four boxes were put in place in Kagoshima, Japan on July 1,
1993. Samples were allocated as follows:Box 1=Sample Nos. 13, 28, 31 and 59 plus
untreated control A, Box 2=7, 11, 20 and 21 plus untreated control B, Box 3=30,
34, 10 and 24 plus untreated control C, Box 4=25, 27, 15 and 43 plus untreated

control D.

The samples were inspected three times to determine whether termite attack oc-
curred or not, and the materials were recovered after two years exposure. The
recovered samples were visually rated using the IUFRO field testing scale of 0
(sound) to 4(destroyed).

3.RESULTS AND DISCUSSION

When the wood samples were first inspected on October 22, 1993, no untreated
controls had sustained termite attack. Pine feeder stakes were, therefore,



driven into the soil through each hollow of the concrete blocks to facilitate
access by termites to the samples. In addition, the hollows were filled up with
earth for the same purpose. A year later, heavy termite attack was found on the
untreated controls B and D.  Treated samples were not attacked at all.

After two years of field exposure, every untreated control was heavily or moder-
ately attacked. Careful observation demonstrated that the samples numbered 11
in Box 2 and 30 in Box 3 of low retention and 59 in Box 1 of high retention (Ta-
ble 1) were very slightly attacked. Others were free from attack. These results
are very similar to those of a one-year test in Hawaii, although termite activi-
ty in general was somewhat greater at the Hawaii test site (Grace et al. 1995).

As the treated samples which were attacked did not appear to sustain much weight
loss (less than 1%) and cosmetic damage of those was negligible, DOT-treatment
proved to be effective in protecting lumber in an above ground covered condi-

tons.

Boron compounds are considered to be slow-acting and to become toxic to termites
vhen they are ingested (Tokoro and Su, 1993:Su et al., 1994). Thus, it is always
possible that termites nibble and/or bite borate-treated wood even at very high
retentions (Grace et al., 1992;Grace and Yamamoto, 1993). Whether this cont inues
to occur over the long-term is still open to question. We have planned more
extensive field trials to answer this question using matched test specimens in
Japan and Hawaii. It is expected that comparative results of the two test sites
vill give us some clear image of the efficacy of DOT on termites.

REFERENCES

Bunn, R. (1974) Boron compounds in timber preservation:an annotated bibliogra-
phy. Technical Paper 60, New Zealand Forest Service, Wellington, New Zealand,
122pp.

Cockcroft, R. and J. F. Levy (1973) Bibliography on the use of boron compounds
in the preservation of wood. J. Inst. Wood Sci. 6(3), 28~37.

Drysdale, J. A. (1994) Boron treatments for the preservation of wood-a reviey
of efficacy data for fungi and termites. Int. Res. Group on Wood Preserv.
Document No. IRG/WP 94-30037, 21pp.



Grace, J. K. (1997) Review of recent research on the use of borates for termite
prevention. [In] Proc. 2nd Int. Conf. on Wood Protection with Diffusible Pre-
servatives and Pesticides. For. Prod. Soc., Madison, Wisconsin, 85~92.

Grace, J. K. and R. T. Yamamoto(1993) Sequential exposure of borate treated
Douglas fir to multiple Formosan subterranean termite colonies in a 40-week
field test. Int. Res. Group on Wood Preserv. Document No. IRG/WP 93-10006,
6pp.

Grace, J. K., R. T.Yamamoto, and M. Tamashiro (1992) Resistance of borate-
treated Douglas-fir to the Formosan subterranean termite. For. Prod. Jour.,
44(1) ,65~67.

Grace, J. K., K. Tsunoda, A. Byrne, and P. I. Morris (1995) Field evaluation of
borate-treated lumber under conditions of high termite hazard. {In] Proc. Wood
Preservation in the '90s and Beyond, For. Prod. Soc., Madison, Wisconsin, 240.

Lloyd, J. D. (1997) International status of borate preservative systens. [In]
Proc. 2nd Int. Cong. on Wood Protection with Diffusible Preservatives and
Pesticides, For. Prod. Soc,, Madison, Wisconsin, 45~54.

Preston, A. F., L. Jin and K. J. Archer (1996) Testing treated wood for protec-
tion against termite attack in buildings. Proc. Amer. Wood Preserv. Assoc. 92,
205~220.

Preston, A. F., P. A. McKaig, and P. J. Walcheski (1986) Termite resistance of
treated wood in an above ground field test. Int. Res. Group on Wood Preserv.
Document No. IRG/WP 1300, Spp.

Su, N.-Y., M. Tokoro, and R. H. Scheffrahn (1994) Estimating oral toxicity of
slow-acting toxicants against subterranean termites (Isoptera:Rhinotermi-
tidae). J. Econ. Entomol. 87(2), 398~401.

Tokoro, M. and N.-Y. Su (1993) Oral toxicity of Tim-bor®, Bora-care™, boric
acid and ethylene glycol against the Formosan subterranean termite and the
eastern subterranean termite. Int. Res. Group on Wood Preserv. Document No.
IRG/WP 93-10045, 6pp.

Villiams, L. H., T. L. Amburgey, and B. R. Parresol (1990) Toxic thresholds of
three borates and percent wood weight losses for two subterranean ternmite
species when feeding on treated wood. [In] Proc. 1st Int. Cong. on Wood Pro-
tection with Diffusible Preservatives, For. Prod. Soc., Madison, Wisconsin,
129~133.



Table 1 Boron loadings (%BAE=Boric Acid Equivalent) and visual ratings of

IUFRO scale after two years exposure to subterranean termites in

Kagoshima, Japan.

Box | Sample IUFRO | Sample IUFRO | Sample IUFRO
No. No. %BAE rating No. %BAE rating No. 4BAE rating
1 13 1.2 0 31 2.2 0 A 0 2
28 1.2 0 5 1.6 1
2 7 0.7 0 20 1.6 0 B 0 3
11 0.8 1 21 1.7 0
3 30 1.3 1 10 1.5 0 C 0 2
34 0.8 0 24 2.2 0
4 25 1.0 0 15 1.5 0 D 0 2
27 0.8 0 43 1.9 0
Mean| Low 1.0 0.3 High 1.8 0.1 | Untreated 0 2.3




