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Prophylactic preservative treatments are important means of protecting wood in service from in-
fection by mold, stain, and decay fungi, and infestation by wood-boring insects. The search for new
wood preservatives has been stimulated by concerns over possible ill effects on human health of the
most commonly used materials: creosote, pentachlorophenol, and inorganic arsenicals (Brooks 1983).
One compound of current interest is the fungicide 2-(thiocyanomethylthio)benzothiazole (TCMTB),
which has a mammalian oral LDso of 1590 mg/kg (Thomson 1985). This compound is an effective
antisapstain agent (i.e., inhibiting growth of wood-staining fungi) (Drysdale 1987; Oteng-Amoako
1988), and has low leachability in soil (Duguet and Dartigues 1988; Konabe 1987). TCMTB is used
agriculturally as a seed treatment, is available in several formulations as an antisapstain agent and
wood preservative, and is marketed for incorporation into paints, caulking compounds, sealants, ad-
hesives, and particle board resin. Although it has been combined with the insecticide deltamethrin
(Duguet and Dartigues 1988), little information is available on the insecticidal properties of TCMTB
alone.

Along with those of other candidate wood preservatives, the toxicity and behavioural effects of
TCMTB on the eastern subterranean termite, Reticulitermes flavipes (Kollar), were recently evaluated
using Busan 1030 (Buckman Laboratories of Canada, Ltd., 613 Orly Avenue, Dorval, Quebec H9P
1G1), a 30% active formulation of TCMTB (Buckman Laboratories 1985). This formulation was
diluted in methanol and applied uniformly by pipet to each side of individually weighed oven-dried
filter papers (9 cm Whatman No. 1) to obtain precise percentage (weight of solute / weight of sub-
strate) deposits of the active ingredient (TCMTB). Papers containing weight/weight percentages of
0.1%, 1.0%, and 5.0% TCMTB, and a methanol-treated control paper, were cut into strips ca. 2 x 6
cm (ca. 69 mg), oven-dried (2 hours, 75°C), and placed along one side of polystyrene snap-cap vials
(Canlab No. V3001-212, 44.8 ml, 60 x 35 mm diameter) containing 10 g oven-dried brick sand and 1
ml deionized water. Thirty R. flavipes workers (externally undifferentiated individuals older than the
third instar as determined by size) were placed in each vial, which was then capped and placed in an
unlighted temperature (27 + 0.5°C) and humidity (90 + 5% RH) controlled cabinet. The termites were
collected from Scarborough, Ontario, in a trap consisting of corrugated cardboard rolled within a
capped ABS pipe (ca. 10 cm ID x 15 cm L) (LaFage er al. 1983) placed on top of an infested maple
stump. They were held in the temperature cabinet in plastic containers containing moist cardboard,
and used within 30 days of collection.

Immediate mortality following a 24 hour and a 7 day exposure to TCMTB, and feeding during
the 7 day exposure were respectlvely evaluated by counting surviving termites and weighing the
oven-dried papers at a precision of 0.01 mg. To evaluate delayed post-exposure mortality, termites
were removed from the original vials after the 24 hour and 7 day exposure periods, placed in new
vials containing the same amount of sand and water and untreated filter paper strips, and recounted
after an additional 9 days. Each treatment was replicated three times and results subjected to analysis
of variance (ANOVA) and the Ryan-Einot-Gabriel-Welsch (REGW) Multiple F Test (SAS Institute
Inc. 1987). Proportions were compared with multiple Z tests using Bonferroni’s inequality to maintain
o £ 0.05 (Dixon and Massey 1983).

During both the 24 hour and the 7 day exposure penods, the termite workers clustered on the op-
posite side of the vials from the Busan 1030 treated papers, although tunneling in the sand adjacent to
the papers indicated that exploration occurred. Repellency was confirmed by the absence of any
detectable feeding on the TCMTB treated papers (no weight loss, independent of TCMTB concentra-
tion) during the 7 day exposure, although the control papers averaged a weight loss of 8.8+ 0.5 ug
(ca. 13% of their original weight).

No significant immediate or post-exposure mortality occurred as a result of the 24 hour exposure
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TABLE 1. Percentage mortality of Reticulitermes flavipes workers immediately after exposure to
various concentrations of TCMTB, and 9 days post-exposure.*

24 Hour Exposure 7 Day Exposure
Dosage Immediate Post-Exposure Immediate Post-Exposure**
5.0 % 1£2a 22 +2ab 48+ 10a 100a
1.0 212a 26t2a 38+13a 97ab
0.1 3+3a 20+ 3b 37+ 10ab 67b
Control 1+2a 23 + 3ab 17+ 0b 24c

*Meant standard deviation. N = 3 groups of 30 workers. Means in each column followed by different letters are
significantly different (ANOVA, REGW Multiple F Test, o < 0.05).
**Survivors from 7 day exposure were pooled. Percentages followed by different letters are sig-
nificantly different (Z test of proportions, o < 0.05).

period (Table I). However, significant mortality, increasing with TCMTB concentration, during and
after the 7 day exposure suggests that prolonged confinement with a treated substrate exposes the in-
sects to either contact toxicity or fumigant action despite their behavioural avoidance response.

Compounds modifying subterranean termite behaviour may play an important role in future pest
control strategies (Grace 1987; Rust er al. 1988). Thus, candidate wood preservatives should be
evaluated not only in terms of toxicity assays and field (stake) tests, but also in terms of their effects
on insect behaviour. A low (0.1%) concentration of TCMTB, while showing limited toxicity to R.
flavipes, may, by deterring feeding, provide protection equivalent to that of higher insecticidal con-
centrations or more active insecticidal agents.
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References

Brooks, D. 1983. Regulatory status of wood preservatives. pp. 70-72. In: Khasawinah, A.M. (Ed.),
Termiticides in Building Protection, Proceedings of a Workshop September 22-23, 1982, National
Institute of Building Sciences, Washington, D.C.

Buckman Laboratories. 1985. Busan 1030: a new microbicide for the paint industry. Buckman
Laboratories of Canada, Ltd., Doval, Quebec. Bulletin No. B24W, 8 pp.

Dixon, W.J., and F.J. Massey. 1983, Introduction to Statistical Analysis. McGraw-Hill, New York.

678 pp.

Drysdale, J.A. 1987. Commercially available anti-sapstain chemicals in New Zealand - an update. In-
ternational Research Group on Wood Preservation, Stockholm, Sweden. Document No.
IRG/WP/3416, 13 pp.

Duguet, J.S., and V. Dartigues. 1988. Evaluating possibilitcs of leaching of deltamethrin and TCMTB
(insecticide and fungicide for protecting wood) by rain.water or by soaking in water. International
Research Group on Wood Preservation, Stockholm, Sweden. Document No. IRG/WP/3464, 8 pp.

Grace, J.K. 1987. The challenge of wood destroying insects. Proceedmgs of the Canadian Wood
Preservation Association, 7: 3-12.

Konabe, H.C. 1987. Effectiveness of Busan 30 in a soil medium. International Research Group on
Wood Preservation, Stockholm, Sweden. Document No. IRG/WP/3409, 7 pp.

LaFage, J.P.,, N.-Y. Su, M.J. Jones, and G.R. Esenther. 1983, A rapid method for collecting large num-
bers of subterranean termites from wood. Sociobiclogy, 7: 305-309.

84



Proceedings of the Entomological Society of Ontario Volume 119, 1988

Oteng-Amoako, A. 1988. In search of alternative antisapstain chemicals for use in Papua, New
Guinea. International Research Group on Wood Preservation, Stockholm, Sweden. Document
No. IRG/WP/3472, 15 pp.

Rust, MK., J.K. Grace, D.L. Wood, and D.A. Reierson. 1988. The search for new termite control
strategies. California Agriculture, 42(5): 15-18.

Thomson, W.T. 1985. Agricultural Chemicals, Book IV - Fungicides. Thomson Publications, Fresno,
California, pp. 119-120.

SAS Institute Inc. 1987. SAS/STAT Guide for Personal Computers, Version 6 Edition. SAS Institute,
Inc., Cary, North Carolina, pp.125-154.

(Received 7 September 1988; accepted 31 October 1988)

85



