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Effectiveness of Disodium Octaborate
‘Tetrahydrate (Tim-Bor ®) in Controlling Subterrdnean
Termite Attack and Decay of House Sill Plates

Kunio Tsunopa*?, J. Kenneth GRACE“,"‘;' '- :
Tony BYRNE** and Paul I. MORRIS*,

This study determined the field performance of simulated house sili plates (dodai) subjected to™
terinite attack and decay. Hem-fir sill plates were pressurc-trcated to two levels of retention of . .
disodium oclaborate tetrahydrate (Tim-Bor®) targeted at 2% (w/w) and 3% (w/w) boric acid. ‘

" equivalent, applying both shell- and through-treatment. ‘I'hese were installed in a protected abpve; :
ground field test in Kagoshima, Japan, simulating the housc sill plate used in conventional J apahes,é . ‘
housing construction. Chromated copper arsenate trealed hem-fir was used as the reference material, |
and locally used hinoki (Chamaecyparts obluse Endl.) sill plates were also installed in the test. The -

_ test site supports active subtcrranean termites, Coplotermes formosanus Shivaki and Reticulitermes '
. speretus (Kolbe). Samples were inspected annually and rated for both termite and decay damagc.

Afler 5 years untreated hem-fir cantrols and hinoki were most heavily attacked by termites .Elnd: %
incipient decay signs were noticed on some untreatcd controls, while exceptionally only two samples. L
of the treated materials sustained traces of termite attack. All prescrvatives of the current study, - ’
therefore, protected the sill plates. Based on comparisons with end-matched samples installed .in:a,;.

. test site in Hawaii, where attack of controls appears 0 be up to 10 times faster, the data suggest'

J TR A Y
" these trcatments would provide long-term protection of sill plates {rom tem}ite and decay ﬁ.t.ta,‘.:k'r-? it

Keywords : Subterranean tennmites, disodium octaborate tetrahydrate, house sill plate (dodai) ;\
termxte resistance.
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Fig.1. Setup of a sill plate sample on the concretc

block.

‘T'able 1. Termite attack rating system.. + ¢ =
AWPA

rating S

10 Sound. Surface grazing (mbblmg) is per- .
mitted, but such cosmetic damage must be.
noted in the report.

9 Trace of attack. For example, surface .
erosion wp to Smm, deep, or up 10 two ;-
termite penetrations of up to 10 mm deep.

7 Moderate attack. For example, surface
erosion over 5mm, penetrations over 10" -
min deep or ramifying tunnels present. ™,

4 Heavy attack. For cxample,’ eitenﬂve e
tunneling of up to 50 75/6 of -lhe cross
section. e

0 Failed due to termilc attack

Description -

" Notes: Adapted from AWPA Standard E7—93 The

same rating system was apphed to’ decay
assesstnent. IO T D
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Table 2. Analyzed prescrvative retentions in test material,

Treatment Penetratioﬁ Preservative rclention (%BAE) e
Mean Range
. Hemdfir. .
Untreated 0. 0-0 "
Borate 2%BAE* Shell 2.9 1,1-5.4+
Borate 3% BAE* Shell 3.4 1.3-5.
Borate 2% BAE* Through 1.6 1.1-2,
) Borate 3%BAE* Through 3.0 1.7-5.
- Borate 29, BAE +DDAC* Shell 1.5 0.5-2.
CCA (oxide) 4 kg/m** Shell 4.5 2.8-5
. Untreated hinoki 0 0-0

*: Target retention
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Table 3. Progress in termite and decay ratings for 5-year exposure (1995-2000). i}

Treatment B
5: 29 BAE+DDAC shell 6: CCA 4 kg/m® 7: Untreated hem-fir 8: Untreated hmokl
Box 1 10-10-10-10-10 10-10-10-10-10 9—7—7—7—7 g7 —T—~T=T 0
10-10-10-10-10 10-10-10-10-10 10-10-10-10-10 10-10-10-10-10 - . -
Box 2 10-10-10-10-10 10-10-10-10-10 10--7—7—7—7 T—4—4—4—4
. 10-10-10-10-10 10-10-10-10- 10 10-10-10-10—9 10-16-10-10-10"
Box 3 10~10-10-10-10 10-10-10--9 -9 —1—1—7—1 9—T—T—7—7 ¥
10-10-10-10-10 _10-10-10-10- 10 10-10-10-10- 9 10- 10—10-10—10-' T
Box 4 10-10-10-10-10 10-10-10-10-1¢ 9—7—4—4—A4 9—7—7—7-=7 " =,
X 10-10- 19-10-10 10-10-10-10 19 10-10-10-10—9 10-10-10-10-10
 Box § 10-10-1010-10 10 10-10-10-10 9—7—7—7—7 9—7—7—7—T7 . . .-
POxX 10-10-10 10-10 10-10-10-10-19 10-10-10-10—9 10-10-10-10-10 ..
‘Box 6 10-10-10-10-10 10-10-10-10-10 9.—7—7—7—4 Y—7—7—T—4,, - .
10-10-10-10-10 10-10-10-10-19 10-10-10-10—9 10-10-10-10—9. " -
Box 7 10-10-10-10-10 10-10-10-10-10 9—T7—7—7—4 10—9--9—9—9
, 10-10-10-10-10 10-10-10-10-10 10-10-10-10—9 10-10-10-10-10.
‘Box 8 10—9--9--9--9 10-10-10-10-10 9—7—7—7—17 10-10-10—9—7 " . .
: 10-10-10- 10-1¢ 10 10-10-10-10 10-10-10-10-10 10-10-10-10-10; %
Box 9 10-10-10-10-10 10-10-10 10-10 10-10--9—7—4 10-1Q9ec7—7 " 1
_ 10-10-10-10-10 10-10-10-10-10 10-10-10-10—9 10-10-10-10—8 " 1 i
" Box 10 10-10-10~10-10 10-10-10-10-10 10-10-10-10—7 10-10-—4—4—4- 5o i
‘ ___10-10-10 10-10 10-10-10-10 10 10-10-10-10-10 10-10-10-10=10° "+
" Mean | 10-9-9:9.9-0.9-9.9 10-10-10-9.9-9.9 9.1-7.6-7.2°7.0-5.8 9,2—7.8-7.1-6.8-6.‘3'
= 10-10-10-10- J¢ 16-10-10-10-10 10-10-10-10-9.3 10-10-10-10-9.8

Nota Trcatments 1-4 are omitted from the Lable because of no attack (i.c. ratings are all 10-10-10-10~ 10 ‘
Figures on the upper and lower lines in cach box are for termite and decay rating,. respectxvely

_ Table 4. Temperature and relative humidity inside the test PVC box..

) Inside the PVC bux Kagushima city™ Calculated equzhbnurn .
- - Month Temperature Relative Temperature Relative moisture contents ( )Of
- °C) humidity (%) o humidity (%) | _ wood in the PVC b
.. January 8.4 86 7.2 71 18,9
.. February 8.2 87 8.3 70 19.3
- March 12.9 85 11.4. 69 18.3
- April 15.0 84 16.4 73 17.8
. May 21.6 83 20.1 74 17.1
~ June 25.7 88 23.4 79 19.2
CJuly 29.3 88 27.4 78 18.9
. August 29.8 87 27.9 77 18.4
' September 21.2 86 75.1 7 18.1°
- October 21.7 87 20.0 71 " 18.9
- November 16.6 91 14.5 72 21.3
~ December 8.2 87 9.2 72 19.3
Yearly mean 18.7 87 17.6 72 18.9
o g
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v v e Table 5, .. Comparison. of. termite damage between Kagoshima. and. Hawaii sites after:4 years.. ..’
, Ratings for termite damage
Treatment Penetration Kagoshima®® Hawaii*™® ]
. Mean Range Mean Range. =
Hem-fir
Untreated 7.0 10-4 0 ) 0 0
Boratc 2% BAE* Shell 10 10-10 9.2 10~ 7
- Borate 3% BAE* Shell 10 10-10 9.7 10-9 -
Borate 2%BAE* Through 10 10-10 9.8 "10-9
_ Borate 3%BAE* Through 10 10-10 9.7 10-9 ¥ S
Borate 2%BAE* +DDAC Shell 9.9 10-9 9.3 RD (1 oy SRS
‘ CCA (oxide) 4 kg/m** Shell 9.9 10-9 9.5 107
' Reference material R
ve an Sl
‘&%ﬁu&ga“{;‘wu@)“glas fir Shell - - 10 v ‘-1.0‘.'-‘1..0 ’
Untreated hinoki 6.8 g4 — S

. *: Tatget retgntion, **: Ammoniacal copper zinc arsenate, —: Not tested,
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