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FHSCERINN + E B RS E o6 22, 18 3 O KRR H 3 80 B 7R T R e,
WERZEBEUR YR, RSN I8 T AL B BELE AL 2B a0 R 2, B i H AR KT
B2y, AR T ORI ASAE. H A B EE SR AT T ATRBT A KB SR E, T2 8 FhiR
MBI SEACTHIFIL), A7 5 A BERI BRI T & A D152, B SO ERINATS 32 B4R 5 AT AR
Mgk, WIRWEFARL RRIE. &S THREORKRE R R, — 582235 BT a6 68 1 4R
M ESIBETE, R ORI E E ISR AR S R A S AT T 2 4

B 7 FEHIE SR SIRER B 8L

T B SRS, ABRES & A 234K, Khaliletal(1990) Xt 7 E A (20 2 i
WO BRI SR AT TWEFE, SLares i 15 ik, - 4 "
H R B e, o H LA AR AT b,
X FGE R B ERIN, AT AR 354K B H

— P R SRR G, R U 1
A am, RS R A BRI B 0.001ppb HIIREE. |
FEEE, 70 FER PRI A SR TRAL, B D08
BN PR R LS RS R (beagles), LS st R T4k 0
80 - R Outman #2411, o ELARAS R F38 I
ARH BAEREAT T 2 s, S50, 5 FUMEvE FUREIE RO 11 B0 30 AR JOF 25 1E # ks 26k
81%., SIFIF LS R B IE B At R AR e — R M2 5, A 80% ~ 90% A%, HATEEAE LKA
7] NI GR LA R 4R U 55 o 53— 77 12 A P Pl ARG 0 (3 B8R R P e, (L IE A
HRAL A 48%, AT FLREIE R 81% A IERR 2, %R H BT AR B 4% SR A .

S0 2108 R TR S AT e, ARE I ANRFAE, R U S B B e A8 K
HFIWE S AAAE A WOES . H AT SR AR — RS, A i — T Re U SRR 28 A0 — >
HAT RN YE A IR AL, TR AENS @ AR AR I R T, I8 SR MIBURRE, IR LR
R s Aer I, R A AR B BE S T e, U A AT REAF AR R Bl A Z A3 Bl X
BT BAT N, AERF A B 5 ~ 10 JEREF— AL, BN RN — AR,
SE S FHZANES XX S BURE A TP ) SRR BEHEAT R A, Aol REAS SIS PRI 1) 1 A8 H B

FE B AR EE ) DA I TR SRR I ORI, H AT 37 TR R R AR 2, (H— B
T, EEAE T ABERM SRS, R A I, 2 A8 X R e A
RBULN Sppm, BRHLESL, IEREMSIRIN B 2RISR, ke ke T ke Rk 48 &5
£ Clark(2003) 4t (15— TiE A HoAR T, 38 e @ 5 A B 2228 SRR, I8 A 2 AR s SR
F 5 )R 8 A ik 81 M 1 8% 3 ) H R
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MR A BRE =R, R YRR AR R, AR AR DN SR R M AME R &, XL R
PR R (AE) LG 75 RS AR SR v R U () s FELAR SRR R AR 75 R S 5, i X X e 7
RS 5 HEAT 43 B A0 AL BEA I TR L A0 75 A R B 7 AR B HER o 1 IULE T B IS AR 1) i Wk PR A Sk Fsf
W24 AE LR, KR AE HARRI A8 O 2 8 B 1 R AL

Wby b, ZHEARWIHE C A G A B E RN R ROESI W RkE, HiH T RAOES AR EEE
SRS, BRMRERTME, RHIRRAHNME. IR, B S A AR
RN, NI A AE BBERIAY, X %E B RENE I I 1T F A SR a0 ISR I A Sk i 7 A
RN LR B AE 5, JREAT /T b 2. AE H
WCRIIAY 3= B TR S50 h i s, i T 3%
75 B B R B i TRk, T AR, 3
Bk PR, T F 40K Hz FFR I A 2 8 4 338 o i 400
FEES A 2 ~ Sem, ff A 10KHz [HRI LR 2R
Bl LA N 10 ~ 20cm, {HAE 10KHz [HM 5%
T, EREEERTIEOVM™E, & EZA BT
| FENLEARAE TS T A B R X O A MUAE 5 A
‘e SRR, BT AT TR K,
- ‘\‘ﬂ‘ Mankinetal(2000) A 2 -5 338 v [ 035 B 7= A 1 75 I

AN 0.5 ~ 1.5KHz, 18 585 AR — i
KT 0.7KHz, EHEE L RS FIBORSS, (2% 0.7KHz ~ 1.5KHz [ I HU%, 1M REIERR 0.7KHz
LTI, RERE BN I IERR T 555

B UK &1L (Microwaveradar) 3R

TR B B AR F T I B R A S H R I e, BT R 2 S AN, R R R A
BN RS YA (W IEAETCAT I ) I, ISR IR AR 5 R ST A B 2, Wik ) Rk
FRIT MR B, ORI R, RIS, AR AT DLE I BRI S SR 1R AR AR T S
TEEABGESN . RIEX—FEH, O KBRS, &SI B A Z 2
Termatrac(Termatrac, Australia), 1Z{X#%HURN 2% Wi B nbf B, 70 i H b S 4 A
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BORRIM AL AN BE WS R ZL A RE &, IR Ao A5 S, HEMAE Bom ae B2 i A
AR AR, HRAEIHLLA ER AT AR SR o v B S W st 5, Xt 5 0 P REA7AE U 50

ik 2L A1 5 AR AN RE BT (3 DR R A F B EAT A AR, (R A X 3 A 3 (M B e AR
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W o Besh, T TIBERES, AR R ReE s FIl, IR B X, R R A
P A 1 SR IS R AT 33— 2B I BRI

NBBARFHZE— Termatrac T3i B BUIFEM{Y

H— R ABURN{Y Termatrac T3i A& 7E Termatrac T1r A A FEAE EFF A& H R A0 & i 1 1) 5 b (3 U
WA, 2445 HF R Jeilt i BRI RS, 46 =D RBEEAR (Termatrac 55814 F) B 85 B4R
FR . WREBOCAEAERIR N EOR . K AR B A B T—5&, JEHEEX B
BIF TR S BRI A, 4 v A 3R RN 45 R AR R

T3i K=& — IR N BA T L L BV PEEOR N G154 1 iR R um PRI T B, mr B A A v 46 14
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RN GE FRE, JF HIC 0 B ik W LE AR R LT 2 | .
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B EARSH
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1§ 310g
b E 440g
TARIREE 5C ~45T
TR (HEREE 5% ~95%
DIEAR 71 P51
TR IR SRS 24.125 GHz
CIRROIES 0.5 mW
UL IR e AL AMR RO TR 75 J5
R T i ¥ -40°C ~ 85°C
BOCR R 3 Th 2t <l mwW
A5 IR FTHEIEA , TAz@Em el TR 30 ~ 40mm
LA 5 X 1.2 VAA Hith
FL i 7 iy 8 /NI LA
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NRBAFE=. AED-2010 {EiE5\ =7 T Ik mYL

5 " ACAED-2010 % E R HE A FIA, 456 TE SR, IR ANES S HRNEE (AE) .
e ] (¥ BT R RUIE AR 3A B, W BAN 2 R s, B 487K 1 AED-2000 B R A, B4k
AED-2010 &3t 1 — % 58 B A AL AR AR 28R AL BEA RO R o S i 5 RGNt A 35
A 2 S I 0 B HE T HY 3 A

| Bypiikedis
& S5 RN: 215 X 109X 73 mm
& HiE: 04kg

HEr

® 44716 7 LCD &~ (BEKIE)

& B SR BN THEG AR TR R BT EBOR R (mA) , P UE (A
WHED) , MRS, bR A JE AR / i

& RMS #R 5 BRI ER R BONIFAE R, DRKE R (R, BrE
BORH (mADY , AR, S JEss s / f A2 BB RMS Bk 18] 280l

| i
& 5 RI{E I 2T ) LED 4T IR R
W EES
& LRSI N, BNC #11
S5, BNC £
& Zhidd, SoARFEHE (8ohm)
& KR USB #11, 5-pin #8258
@ DC HJFEHIA

WEFER

& % CRJERD ¢ 1kHz-2+MHz (-3dB)

& keSS 25 ~500kHz (AED-2010L) , 100 ~500kHz (AED-2010H) , 5% [1H) (Fg&)
24Db/Octave,4-pole

& 35. 60dB (1dB/5)

& HH: 1.0V [{EE

& F5%IN: 500hm, +/-2V

€ 24V DC %t (BRI 50mA)D

® AC ZZME S Hith: +/-4V

® I ANIIFE: 9V DC, 500mA
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& 1779V it (800mA-hr)
& ELU AL sleep-20 pA; [HE (JFE) -1050 mA; EEAE -100mA; 5 856 +50mA; A 35 4
+25mA. :
HE

& 1 EHOC IR

€ RMS: 0-5V (/3r#EF 10mA)

€ RMS %4 0-3V (H#HEF 60mA)

& FHHEER: 0~ 65535

& FEfE R A 3 ms

& F{E1HEER: 0~ 65535

& BT 0~255s, BESE

& AR =

4 RMS

& FE (LR )

¢ HE (RBD
| R

& B EHCREEES (60 . 150, 400kHz)

& = LIRER (375kH2)

& AL IR

& it Y A WU AL A f R N I 2 R B (110kHz,
40dB R &)

@ airbone % (40kHz)

& XI5 PVDF {2838 (KA

& Z PR IREN RO ES (20dB)

& )4 20/40/60dB

W =i E[E

123 P R =451
ZHl—: Termidor® DRY BHiAERT BB 5 B 4k B HIEHI R

W2 W6 RTU SURUEE 7EAR S EME (FEH: BEBCRD B800) 57 & 485
b BTN HAE S A B RN . BB A RN ] RTU SUCRIERC D7, 3 Ak b, il s e
IR/ BARIE R Termatrac® T3i F IR IACRILI BTGB OL; 45 KK, @8I0 5 0l i #i
Termatrac® T3i F BRI HIERM, i 1 RTU 6 G AL 77 J5 % B B HE 30 5 P 2B 3T 100% (1)
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The Effect of Foraging Tunnel Treatment with Termidor® DRY on
Reticulitermes flavipes (Isoptera: Rhinotermitidae)

The efficacy of a dry, ready-to-use (RTU) termiticide formulation of fipronil was evaluated against
termite foraging activity and survival by injection into foraging tunnels of Reticulitermes flavipes(Kollar)

(Isoptera: Rhinotermitidae) in a laboratory study.

Control 0.15mg 0.30 mg
Groups of workers (older than 3rd instars) were J i i

placed in bioassay units consisting of a group site  vw1 § 71T Wi H 5 —
and a feeding site connected by termite tunnel(s) ? ZWMLWWE\ Iln ? M!W
within a soil-filled Tygon tube. Two treatments — —— B
(0.15 and 0.30 mg a.i. fipronil per treatment) Day3 a: N ;: ;E

were conducted by injecting the doses into a 2 2 4

foraging tunnel near the feeding site. Bioassay i e o el Mm:"x":;
units were monitored for termite movement o -

utilizing Termatrac® T3i until no movement o “: Y W 5: — 3:

was detected. Termite movement ceased at day 5 Time (10 5ec nterval) q Time (10 ec ntervl) Time (103 interval
and 7 for the 0.30 and 0.15 mg dose treatments, 8 2

respectively. Dissection of the bioassay units 7 &.j (] l___ ”\ i, N

confirmed 100% mortality at the days when i N | .U 1 B : S
both visual observations and Termatrac T3i B

indicated no termite movement. Termites in the f£f Termatrac W& ABUENEE

treated units constructed significantly fewer tunnels post-treatment compared to control termites. Our results
provided strong evidence for the efficacy of the dry RTU fipronil formulation against R. flavipes activity at

the group level when a single tunnel was treated.

6= KPR mE RN AR,

2L TR BRI R 2 A B 1) T BATD SR 2 5 U R 1) I ) — R Bk k. A SCVPAL 7
T TG ARG W B AT T A 5 ORI (1A 251 o IXEEHE RS2 Termatrac MR IIFLAR . Tramex 7K 73
W, AED-200L H13 A FHM . X BWEREA . BpBGEGHL.  «“ BsERs” LU 255 N
{8 FIARERL SEAS I (VD AR, H T 525 19 Acacia parramattensis 1 Acacia decurrens A A4 A
HARG AT BT AEMERNZET; AERGAE QN ZET: A REGEFRNZET: f
(R i £ 2 36 45 TR IS R A B T DA e e AR AE T . EBCERIIAR 7 X T B AR AR ) 25 4R
MIHERZRIE 100%, AH 2% T N THEM M) 22480 578 4 Jo 8. Tramex 7K 7345 A1 F4 SR S AZ AL
X TR V& TR R 100% A7 280, AEX T2 T AB A ity v 7 At 5 TR U 386 00, s i HL A 4R
073 ks AR B B VR BOR, A R 43 i) & . AED-200L® H15 75 & R 79%. Termatrac [ BUI%
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W 70% X HHELEAR 40%. VI HAR 35%. A XX LT L s2 i 8 k4T 1A S A 404 o

Assessment of technologies and dogs for detecting
insect pests in timber and forest products

Lack of accurate tools for detecting insect infestation in timber remains a big challenge for pest
management authorities. Seven non-destructive insect detection technologies were
used to assess their effectiveness in detecting insect borers and termites in timber
samples. These technologies were: Termatrac®; Tramex Moisture tester; Acoustic
Emission Device (AED-200L®); X-ray, thermal imaging camera; a termite
detector dog; and trained quarantine inspectors using standard visual inspection
(VI). The timber samples of Acacia parramattensis and Acacia decurrens used for
the trial were naturally infested timber branches; timber blocks inoculated with

lyctine beetles; timber blocks naturally infested with termites; and un-infested

controls. All timber samples used were destructively sampled at the end of the
trial to confirm the presence or absence of insects. The detector dog was 100% effective in detecting natural
infested termite colonies but was totally ineffective in detecting termites on artificially inoculated timber
blocks. The moisture metre and the thermal image camera were 100% effective in detecting large termite
colonies but ineffective in detecting other insects in dry timber samples. The effectiveness of other methods
of detecting insects or termites varied considerably. The AED was 79% effective, Termatrac 70%, X-ray 40%

and VI 35%. Implications of these findings for quarantine and inspection purposes are discussed.

ZHI=: & noviflumuron 8% ThEE M IFEXTH T BIAVE ISR

2L B % B M AR 55 VR AR A B - R B A G B R YR LA B 0.5% wt/
wt noviflumuron. BEAT B VA« AN [FHE S5 5 E A F B B BUEAE M FST frid,  FFxXT AR5
FENE A FBCHEFART S e JE A BGE S IE OUHEAT I, Ty 0% dE A S R g (AED) A
Termatrac I FRII 2, T8I X L6 2% SR W il it FST 5 FVISCEE 55 (8] A0 00 48 v (3 2 1 400

Versatility of baits containing noviflumuron for control of structural infestations
of formosan subterranean termites (Isoptera:rhinotermitidae)

Four buildings (two high-rise condominiums, a single-family residential structure, and a trailer) in
Broward and Miami-Dade Counties, Florida, infested with Formosan subterranean termites (FST,Coptotermes
fomosanus Shiraki) were treated with baits containing 0.5% wt/wt noviflumuron. Each building represented
a challenging treatment scenario for liquid termiticides due to the location of the infestation within the
structure and/or occupant refusal to permit pesticide application in termite-infested living and activity areas.

Marking of FST by in-situ baiting with blank bait matrix treated with 0.5% wt/wt Neutral Red dye indicated
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only one FST foraging population infested each building. Two FST infestations
were aerial in high-rise condominiums. Noviflumuron baits were applied to two
buildings in aboveground stations, one building with in-ground stations, and the
remaining building with both station types. All detected FST infestations were
eliminated within 71-92 days after first application of noviflumuron baits. FST
foraging populations with confirmed ground contact consumed approximately

4-fold more bait than did aerial infestations; mean = SD, 242 + 74 g vs. 62

+ 51 g, respectively. Termite feeding activity was monitored before, during,
and after bait application at two buildings with an acoustic emissions detector

(AED) and in one building with a microwave detector. Cessation of termite

activity measured with these devices corresponded with elimination of live FST previously observed in
stations, infested wood, and foraging tubes. No FST were observed in any monitoring station or building

during the 12-18 month inspection period following elimination of the detected FST infestation.

5 X BB F AN SEaE

2 AED 2000 A1 2010 5&— K AF 5 BURAT R0 du 3 /o 5 MG B, Rl AR SR B e e 1
BE B 0 BT UK 3. B I AN R ECE A AU IR, SRR, SR cE ETERE, dE
o PRI PR A 0 50 th i o 0 o T AE AR R R 2 IR 348, AED 2000 AT 2010 1§ 0 21 1 8¢
FRRE A AALTE O, A 0 2R G m] DANL T ARk AL s (Bl i A 2

Utility of Acoustical Detection of Coptotermes
formosanus (Isoptera: Rhinotermitidae)

The AED 2000 and 2010 are extremely sensitive listening devices which can effectively detect and
monitor termite activity through a wave guide (e.g. bolt) both qualitatively and quantitatively. Experiments
conducted with one to ten thousand termites from differing colonies infesting wood in buckets demonstrated

that acoustical emission detector readings significantly increased when number of termites increased.
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Termites were also detected in infested trees with the installation of several wave guides into their trunks.
These devices can detect termites and changes in termite activity caused by changes in termite numbers,
making it an effective pest management professional and research tool for finding and evaluating termite

infestations and efficacy of treatments in specific locations.
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