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The effectiveness of nitenpyram casing baits for controlling the
ter mite Odontotermes formosanus
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Abstract [Objectives] To develop an efficient and environmental-friendly bait against termites. [Methods] The
toxicity of nitenpyram and chlorfenapyr baits to the termite Odontotermes formosanus was evaluated under
laboratory conditions. Higher toxicity insecticides were chosen to determine their repellent effect on O.
formosanus. Casing baits with three different pesticide doses were made in order to test both indoor toxicity and
the effectiveness of control in the field. A suitable dose was chosen to carry out trials on the effectiveness of
controlling O. formosanus in dams, which was subsequently tested by excavating termite nests. [Results] The
corrected mortality of O. formosanus reached 100% 72 h after treatment with 1.6 pg/mL nitenpyram and 16 pg/mL
chlorfenapyr. The results of indoor toxicity test showed that the LCsy of nitenpyram was lower than that of
chlorfenapyr. Baits containing 100 pg/mL nitenpyram had no repellent effect on O. formosanus 8 h after
treatment. The three different doses of nitenpyram casing baits all achieved a corrected mortality of 60% 72 h

after treatment. Casing baits containing the three different doses were completely consumed by O. formosanus and
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there were no termites or signs of termite activity 45 days after baits had been deployed. Casing baits with 60 pg/g

nitenpyram placed around dams in Fujian Province did not become moldy and were completely consumed by O.

formosanus within three months. Moreover, there were no termites in tunnels and termite nests were either dead,

or collapsed, six months after treatment. [Conclusion] Casing baits containing 60 pg/g nitenpyram are an

effective and environmentally-friendly method of controlling O. formosanus, both in the general landscape and

in dams.

Key words Odontotermes formosanus; nitenpyram; casing bait; trapping effect; landscape; dam
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Fig. 1 Device of repellent experiment
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A 5T BT A B K SPSS 26.0 17481
55381, Hp=EWE T AR E NEERCR
Iz A PH 3R] A RS 5 One-way ANOVA k3t
785404, I Tukey HSD 54E 5%7KF |k
172255 0 R AT o Ik X 485 SRl FH i Sr R AR
R AT T, IFAE S%KF Lk TS
2T

2 GR59H

21 IEiEHmpEMREENESTaNMNERNES

2 1 A%, 1.6 pg/mL J7BE AL FE 24 h
H1 48 h J5 B+ PR IESET R B AR
W (P<0.05), 1.6 pg/mL JGHE AL EE 72 h
J PR A R IEAE T 3 5A E] 100%. 16 pg/mL

TR 24 h J5 B+ AR IEFET- 3R 1
FE T HAWBEL (P <0.05), 16 pg/mL Fl
8 ng/mL VR HAFALBE 72 h e SR+ P RS IEAE T
RYAF] 100%, BEm THEWRELR (P <
0.05 ),

M2 2 AT, Z4)5 72 h, NEREARY LCso {H
4 0.620 pg/mL, I HUE Y LCso >N 7.083 pg/mL,
Wi RO LCso (P BARTIR AU, ULBHIRIE
HE s BA A O R TR AU, R A
FEVEPEMEE UM 1t 328 265700 JF 8 I B30

2.2 WeWe HEEx R+ B A IKEHME A

H I 2 Fizs, FH 100 pug/mL H i H e b 2 22
A I8 h e, i A DXRIA B X 25 4 P K
WZETTREES (t=0.06, P=095), Al L
100 pg/mL %7 E H e il BE0 + P ek RE(E F

F1 KIERARSREHBENEITANHNENSRIUR
Tablel Toxic effect of nitenpyram and chlorfenapyr against Odontotermes formosanusin laboratory

2 Fhk 2550 (pg/mL) KIEFET# (% ) Adjusted mortality
Chemicals type Chemical concentration 24 h 48 h 72 h
1.60 32.18 £ 9.95a 97.70 £ 1.99a 100.00 + 0.00a
0.80 8.05+5.27b 75.86 £ 10.34b 91.86 £ 5.33a
5 b
J% e HLI 0.40 6.90 £ 3.45b 18.39 £ 1.99¢ 41.78 £2.01b
Nitenpyram
0.20 6.90 + 3.45b 8.05 £1.99¢cd 10.48 £ 5.33¢
0.10 0.00 + 3.45b 4.60 £ 1.99d 5.82 £3.49¢
16.00 53.49 +£5.15a 100.00 £+ 0.00a 100.00 + 0.00a
8.00 4.51 +1.96b 98.88 £ 1.95a 100.00 + 0.00a
v/ ES
LU 4.00 4.51 +3.89b 4.51 +3.89b 21.84 £1.99b
Chlorfenapyr
2.00 7.88 £1.95b 10.12 £ 1.95b 10.34 + 0.00c
1.00 3.38+5.15b 5.63 + 5.84b 3.45+597c

R PR R £ bR, [ — SO R A ARG TR R 28 Tukey HSD VATE 5%/K-F B2 2. £ 3 [,
Data in the table are mean + SE, and followed by the different lowercase letters in the same column indicate significant
difference at the 0.05 level by the Tukey HSD method. The same as table 3.

xR2 BREABRMIHBNESZLANNENSAH
Table2 Thetoxicity of nitenpyram and chlorfenapyr against Odontotermes formosanus in laboratory

I ] 255 RS mAT5R LCso 95% 14 A DX 1]

Time Chemicals Virulence regression equation (ng/mL) 95% confidence interval Kty
" I IE U y=0.092 + 0.658x 0.620 0.273 - 0.728 0.817
72
TR y=0.034 +0.071x 7.083 0.221 - 0.721 0.779
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Fig. 2 Repellent effect of nitenpyram against
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Data are mean + SE (Independent-samples t-tests,
P = 0.95, no significant difference).
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T i g e M A PRI AR B 72 h S B A
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M HL e AR 7 Ak B () PR A RS IR BB T R T
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Table3 Toxic effect of three doses of nitenpyram casing baits against Odontotermes formosanus

WHAE (ng/g)

KIEFET-% (%)  Adjusted mortality

Bait concentration (ng/g) 24 h 48 h 72 h
15 43.13 £ 1.75b 51.25+12.64a 60.50 £ 10.02a
30 62.88 + 6.54a 66.13 = 10.66a 72.25 +9.00a
60 56.88 = 6.46a 61.50 = 6.36a 70.13 £ 0.63a

W 3 i, SR 4 OB AN [ 5] s e
WIS 72 h J5, PR+ IO 30 pg/g ke B
Fie A AR B i g, (S X HRAL L 15 pg/g
160 pg/g His e HH i AT 77 ) BB 2 G 3 25
5t (P>0.05), X id B AU e B e g A P 77 %
PRI A PO BB R

2.4 RGWE B B A7 A SR Xof B vk rp SRS - B ALY
Bhia 3R

TEAE F A R “F T 1 1T R B AU 3%
B, 0 R AR 15 d J5, 0 BRE R
HI15 /g MW SO AR 30 - IO
IR Bk 30 d I, 3 A A R b i AT
FR RIS PR 2 A PR OB R HA R
3 T BOEAEBCR AR (B 4: A), 42

B 45 d J5 15,30 F1 60 pg/g 3 Pk i i 4 18
FIEAY T2, WAL ABRE (E4: B),
FRGWIE], K& A AR KA O, R
] L P A s 2 B R SR G S
(e Bl B e A1 I Sl e - T, A
T TRl O A It TG0 2l T o 7 B o
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Fig. 3 Comparison of feeding intake for different
nitenpyram casing baits by Odontotermes formosanus
B S (bR iR, A EAR A A R NE o RER
INANTEAE 3 122 5% ( Tukey’s HSD test, P> 0.05 ),
Data are means + SE. Histograms with same lowercase

letters indicate no significant difference at the
0.05 level by Tukey’s HSD test.

4 EHHEBLT WIS EE R EERERERL
Fig. 4 Nitenpyram casing bait fed by Odontotermes
formosanusin the landscape

A.30d; B.45d.

B s LiEKEXRNEEZRALAWERE
I IE R B R AR SE B

Fig.5 Nitenpyram casing bait fed by Odontotermes
formosanus around Shanmei Reservoir Dam

B 6 Mh0E B R A A E TR L £ 7k R K HLE

Rt A EEREHR

Fig. 6 Controlling effect of nitenpyram casing baits
against Odontotermes formosanus around
Shanmei Reservoir Dam

A1 SHE; B2 5B,

A. No.1 termite colony; B. No.2 termite colony.
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(2012) WFFE K BH, 0.001 %%k e i kb 3 5 75 3,
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100%, 1M H. 0.001 %7 WE BT 15 31 FH e
EUGRVE T . ARTSE AL, 1.6 pg/mL 4
JHE AL PR + Y 3 d JRAET- AT 100%, 1
LA e o B P OCHGREVE T RGN R 2
(2019) M5E T B HU36 R M B AR 45 TR 10 = 9
J1, B ER L L 50 me/L B4 S Ak B
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AbHE 2 d J5 SIS FL A BIET RIAH] 90%, #R N
2 (2005 ) FERFFE F6LHL G I o pboxh BE 3 - i

B7 fRSHEHAAKEXIERRE T WS EE R ERERIERER
Fig. 7 Nitenpyram casing baitswerefed by Odontoter mes formosanusaround two reservoir damsin Fuding

A.7d; B.14d; C.37H; D.6 1 H., A.7d;B. 14 d; C. 3 mouths; D. 6 mouths.

¢ RIS A ) A
Moldy fungus comb in satellite nest |

B8 MhNE B AR A7 AR (H 7 X sk AR KU B 2R+ B U B TR R

; FHBFENA ;
# Loose mud framework in main nes
o T ,.,,,; = .

Fig. 8 Controlling effect of nitenpyram casing bait against the ter mite Odontotermes formosanus
around Guidun Reservoir Dam

A. BlE; B. FBE, A. Satellite nest; B. Main nest.
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B9 MhNE AR A7 AR (H 7 X ST 7K BE KU B 22+ B U B A R

Fig. 9 Controlling effect of nitenpyram casing bait against the ter mite Odontotermes formosanus
around Wendu Reservoir Dam

A. WB&; B. @I, A. Termite tunnels; B. Satellite nest.
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T3k E] 80%LA |, {HJZ 50 pg/mL ik Huspoxt
PR A RS B A BRaEEYE 5 0.4 pug/mL FEUR
EALTE 3 d ), SR (BT R IAF) 90%L |,
1M H. 50 pg/mL Fe{ U X 223 4 P TG I8 5 0K okt
Mo SHABZGFIAH L, HnE dOeo A8 bR AE )
BEPETG, FEKREfg A, XK AEEY) &4
( Matthew, 2016 ), DRI IE B e & — i sl
SR GAEAR 2550, AT DL el ARSI o
FI IR o
9755 W HH I g A R0 6 ] BRI B 300 P A R
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WE R A AL B 72 h 5 S e ORI
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AT LR B 60 pe/g e Rl AIEF 45 d
JE AT, VAR B B A 22 B0 % LT 5
M4, Ui 60 pg/g s WE U P 1Y HEME RE R TG
A T IWCHT [T rp i 23 58 AT AL B 4A AT
BB T SRR ( Huang et al., 2006
Rust and Su, 2012 ), 7EJLT B& RN 128 4
WAHFIFFEH, Osbrink %5 (2011 ) 7E3E B

IR RS JE BRI 0.5% JUA4 IR P 5] 204 1 4 A1
BAGRS: , 1Ar & BK R S R L A A e
Y Reticulitermes flavipes Fl 575 L U7 2 2-3
AERFIR] . Neoh % (2011 ) #E75 1% X = 36 HUIR 1H
B 35 R VG W1 ZE T R 2 B A DX A K 1
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G, RHEOE (2020) AF5E LB, B R FBCR
F14) TR 7] P LA AR St U K O30 R AT B IR 25 T L
T A S, SRR ZE T LT A Ak
0751 300 A 50 X6 355 TR R BT VAR . Lee 5%
(2014) i 0.1%FBEMK R BHA R AR, &
M4 G BERTEERZ 2 B E ], UET
WGy ORI R (7R G 0 38 ol SRR IR . AN 97
FEEEAE 3 AR K PR B 3T ol P A W R P A AR SR X
S I BGHAT G , WAL 3 4 H 56
B2, iz 6 A H e W I % L e
TR | EEEYHREIETRME, L, 5ILT A
BT 5028 PSR SR AR L, A I H e iz A PR R
PR LU BB RO AT

S WE U I A TR G0 B B e 15, R G B
TR WU RFRO A o SR 4E (2009 ) il FH IR
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JIK - ARESIK L TRCHUR il IS R PR B R )
HEATIK SR I B 3R Ao A B, Fh 25 )
FIS A LM, 25175 O R i i S e,
M WORCE, RS REUEN R,
(2011 it LR 0.08% J5LHL I TH 71| Fl1 K 2 0.002
5% bk, HL bR FE 751 o S b I O 5 9 3L G A T
B ANBIA RS , K B R B A B A 5
BT RN XGBAEMIER (2018 ) A& Bl
FHER 2975 B8 4% b2 1) 11 U 59 BB A8 A 8 B 1k
P & AR 5, (R 3R LR IRRHASTE H AR A T
RS, TSI o AT ST G J i i i A
TEFR) BRI AR LT 4, B A R INTE R 2k
A, R AT AR 2T R AL, AT
DL PRI R . B TR KB AR D 25 759 30
O, T EAERREE AT DARERE, A5 QEREE (BORN
%, 2017), WEER T HBUEREEROH. 7E
A5 T 14 BEL PR ) ISCRSEE30 )5 373 3 A
75 W HHL i A AR 38 oA 1 B B AR O, BT B i
FIFEAE B, R4 7 1 WU b i B 25 e

B BERCR, LU SO Al A, R
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