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JIN Jing', XIE Rong®, DU Yongbin', WU Jiahao', ZHOU Liujiang', FAN Jianting'

( 1. National Joint Engineering Laboratory for Efficient Preparation of Biopesticides, School of Forestry and
Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Yuhuan Bureau of Natural Resources
and Planning, Yuhuan 317600, Zhejiang, China)

Abstract: [Objective] In order to clarify the control effect of different chemical insecticides on the larvae of
the Melanotus cribricollis, a virulence test was carried out on the larvae stage for the present study.
[Method] With 5.0% phoxim granules, 0.5% fipronil powder and 20.0% chlorantraniliprole suspension
selected and mixed into sand and bamboo forest soil in a 1:2 ratio with 5 concentration gradients, to observe the
mortality rate of M. cribricollis after 24 hours in contrast with a control group where water was sprayed without
any insecticides. [Result] The three selected chemical insecticides all have certain control effects on M.
cribricollis, with the control effect from strong to weak: 5.0% phoxim> 0.5% fipronil> 20.0% chloranthrene
Benzoamide. It was found that the 5.0% phoxim has the best control effect, with an LCs, of 0.190 0 g-kg',
followed by 0.5% fipronil, with an LCs, of 0.950 0 g-kg', and 20.0% chlorantraniliprole which has the weakest
control effect with a LCs, of 1.820 0 g-kg™'. [Conclusion] With control effectiveness, toxicity and control
costs taken into consideration, 5.0% phoxim Phosphorus granules and 0.5% fipronil are suitable for the control

of bamboo forest pests M. cribricollis, yet with the need to further explore the application methods and relevant

W B 2019-12-17; &I H#: 2020-10-17

REWH : WP ARE KL E S5 H (2017C02016)

YEZRIN: ant, MR E RIS . E-mail: 805904241 @qq.com, BASTEH . #HtgE, BIZZ, 1, W3
AW AFASEMARME JUEHIBIE . E-mail: fanjt123@sina.com


mailto:805904241@qq.com
mailto:fanjt123@sina.com
https://doi.org/10.11833/j.issn.2095-0756.20190731

55 38 55 1 1] G AUAE: 3 bk HORDG R AR TCRI B &)y He i 2 215

technologies of forest chemicals. [Ch, 2 tab. 27 ref.]

Key words: Melanotus cribricollis; toxicity; control; chemical insecticide

i ) #5 JTC A B Melanotus cribricollis J& T %53 H Coleoptera [l B} Elalerirdae, 7& t: 545 i 44 43
U2, Hatkde, aF EMAYMEE L, AFEREE)TY, b EIC7 EEEFE KR Oryza sativa, EK
Zea mays. i FATAEYY, fTEhEET, BROMRAEENFRZ P T REAGET . EERH
SRS TR, e EMO T R R PR E A, (H R X ATARI I & I, PA AT AR
M7 25 2 B RORHET, 70 LG B AR IO B oy 32 0 b 5 UGS B AR 19 & ™ s V). i R e TC R HR
R F RIS | MERR SN, WA T R ARNR A, T E ST R S A s RN S EL, IR T AT AR
e ¥ ARPEIRIE , WL AT 47 DA R, AT 41 SATRRERAZ 2T M AR OTCRI R Y fE
MAEFEE B, i B IO & A TR A 2 000 hm?, ARG8T 7000 i 0 B At TC R HR 40 o B
KETRIZER T, fEFEREIA . BRictEg, Jf HAr SIS SR B bl MR AR b mi A8k, PRk, HHiii ik
A TCH R B4 87 3 A2 ARl TAERES M, A B IR Y B 9, 420 T QoK ek
MU ATOEIE R BT, EWRAED BRI A, DL AR 2GRN B AR R R RIA
VT SRR AR IR TR AR . Hrh, DAk EB R R 2, HARCR RS BRSESEE R A Aot . 3
G S MLEAR 25 B A T A IO Y, FEAE Mt Je 45 G IR Rk Y, #REUS T —a s>, Mifs, £
PLBEA 25 F Rl . b R Bl S ok i PR T AR I 736, HLBUS T AEEIIRCREY, AR &
PR SURAEER . Mk YRASE . FURTR LA IR 2= A T TR S AR 2450 i B A TCRT B AT — 2 I B TR O
(HSEE SR . AR BTIRROR IR AR E ! 1A, B PR B, anmE R | BRSO
I FH i B A IO R BRI AR TE Y . B PATAMR AR GE B RRaR M, (A5 A0k - 0 B A TCHE R i B s S5 AT AR L
(BTG T BAETER RG], Propki B IO B B va B AT AR ERAS B R R 2, Rl i o2z 2550 A
Sy PR, SRS SRR R B Rk . R, ARBHFEXT B T L v H LR ik
2 RO HEAT I BAIPEAY, LUA Ry B v 0 B A TCRE B S A7 bR R b 3 R HE R TR &2

1 #MHE 7%

1.1 &
L11 kR SRR A WL BN I % X IR B TR AT Phyllostachys violascens 571X, #kik 6 i
By, MR KN EEREIR A AR — S0 O M AR IO B &y e, IS0 G S AR S IR 24 °C, MY B
509%~60% (1) [ SR G REPREE N ARSLIRI 55 o K 0 M At TCRE R &0y Ol 38 78 DD B e E A 59 1, JfEl4nE T
FERE PR R, FR R R AT, IR A (24 eomx11 cmx4 om) JEFREI A 12
1em JER4YS, TR ME R . B3R AR IR 20~30 sk4hd, & H FEHupatHmrrss, 5 1 d man
DK
1.1.2 A FEsrEen 0.5% AN LR E YR B ), 4050 e B & /040K 0.200 0.,
0.400 0, 0.800 0, 1.600 0, 3.200 0 g-kg™" 243 ; JF 08N 5.0% V-G UKL (Bl 1L T4 FR2 RD,
A3 S B R 40N 0.037 5. 0.0750, 0.200 0, 0.400 0, 0.800 0 g-kg™' Z57; Jia /% h 20.0% A
7 PP B B T R (SRS RRE T AN FD), 4 WL B AR 0.625 0, 1.250 0, 2.500 0, 5.000 0, 10.000 0 g-kg™
255
1.2 Ak

K, BRI A AT AR LS ANRD TR R 201 AR AR A S, T 60 H i R pEF T 7
¥, ABRASERY, ARG HIEHITIEE . SR 24 emx11 emx4 om) A L EIR A 1
750 g, FHILA 100 g B4 E N B YRR, FETRIE 24~26 °C . TRJE 60% K2 NIREE R, KRR 2575045
PEUE SR BEJS WO K, R R R 15%~18%. (/K A2 AXHIR, AR BREE 3
B, WAER 10 kY H . 24 h JE VAT BRI H ST 0 (AR EAE T . RSB ToAE), JRidsR
HIETH XIS T A 20% I, WA Ioak .



216 WroIL R R K A R 20214E2 H 20 H

1.3 HIBEAEBS SN
FIF SPSS BRI S mUE 7 # . B i 4340 (LCso) . BUAE 95% Jii i /048 (LCos) | #H
KRB .

2 HREAAHM

2.1 _g:— 1) X3 i i n Y 3 Foke -, = s
IR D A A5 R R SRR ERER B RS RES
i B AR TR 28 I3 % R AL PR 24 h )5, B T 24 h AT X
{él\ %(%I i//J o }J\% 1 Ef%ﬂ : 3 ﬁré}j% IJ X‘—J- ﬁ‘ﬁ% Hﬁ_!] *ﬁm Table 1 Mortality of M. cribricollis at 24 h at different concentrations
AT FR SRR R 1Y 25 RO K B IME YR N 5.0% ~F it of pesticides
=
. 0.5% U . 20.0% i . % 3 i ’ﬁ(;—gj‘f/ FErEIG RS
5300 75 K ) A ST T 40 OB 2 R
25| e AN [ijj‘*aﬁ}ﬁiﬁﬁT BOLHRE S 0.037 5 14294133 7.69+1.43
Ko 5.0% FHi7E i &2 70 F0h 0.800 0 g-kg™' A, 0.0750 14.29:0.28 7.69+031
KIEFET- R 100%; 0.5% 8 70 i B2 0 5k 02000 4286156 38.46+1.67
. kg B, ™ T8N 53.85%; 0% 0% 0.400 0 71.43£1.53 69.23+1.68
0.800 0 g-kg ! I, HIEFLTH N 53.85%; Wi 20.09% 0% Fiw
SR H R B TE BT R 43 BOR 0.625 0 g-kg ! RF, A% 0.6000 85714257 84.6242.76
BB T- ALK 7.69%. I, 3F 253 % 5.0% 0.8000  100.0040.00  100.00+0.00
SR X 5 M A TCRD Y R B E R o B 0.100 0 14.29:0.50 7.69+0.54
22 R GERIA TN B S A E 0.200 0 14.29+0.41 7,690 44
[ 2 AT BB R R R s 04000  28.57+1.08 23.0841.16
%%UQ’:}E 24h E, 5.0% i@’ﬁ@i LCso j{l 0.19 g,kg—l , 0.8000 57.14+0.85 53.85+0.91
0,50 LU LCa W 0.95 gk, 20.0% st 4 16000  42.86+2.07 38.46+2.23
B LCsy 0 1.82 gokg s ZESEIR: 5.0% VR 32000  85.71+1.45 84.62+1.56
BESIEROK, TEVERCLE, WEHEHEEN, HIEEH 0.6250 14.29047 7.6920.50
N o 12500  28.57+0.78 23.08+0.84
TR I T R (B33 20.0%4k i i
e 20000 42862061 38.46:£0.65
3 253t 5.000 0 57.14+1.23 53.85+1.33
= T

10.000 0 100.00+0.00 100.00+0.00

ARTFFOR Pk, i % KB RT 3 R L -
2GRN I 8 AT, b R 2 REFIMHERTDFOSHNEER

f)“ﬁ*]: H@ mm |]I] qz[ %j} {D'"J % %Fﬁ ZB? g E/‘J jf/f [11,24] Ej Table 2  Test results of insecticide toxicity on M. cribricollis
) ’ E S LCsy  LCoy AWK
ST BA S [ s VT s N% : 1k s ] 2% B 50 95 ’
RN SBRF LR . AR TN A e, 28 e

AW 3 FARZY T 5.0% F B UKL R 5.0% W )=2453+2275x  0.19 1.09 0.95
b, HK0 0.5% AUERIH, 20.0% FHRHER  osoma -0031+1308c 095 1711 0.78
BT AR RS . ORI R S BT 20,0040
#1019 SRR IE T 3.0% SRR RIS RIF AR T
AT, X AT REE R TR A RS BRGNS . A, AR 2550 05 B0 B oA —E
AR U, XU AT BRI 5.0% = Bt B ORI 75 ) RCR B n s B P U ) 28 B 8 L it A At 7] A
BB, 3K AT RS TR AL B R E B R BLEA AR R, A RCR A, R, TR
T2 75 1% b, AT 2450 i UL R 2 R RO e TR S B, TRl s S 80, JFTER R IE Sy, ik
GHB AT, DURBIH AR 2550, M2yt a2 m 2 i R 2R . PR R 4L 3 a it i
G3ECR 3.0% BEFEI5.0% =Rl URLR) A 38 206 1 BA 8eR!

TEREEIT T, 0.5% F U R AT 20.0% S A T e 2 0 SR AR 000RE . T 5.0% ¥ B il TR 9] I
B, AHXF I3 A0 2 FAk AE R R BE R RS R TEBTIA LA ST, 5.0% S B 8 UKL ) B IR AR Sy 750~
1 500 JC-hm >, T 0.5% 38 Ht Ji§ %53 75 F1 20.0% S A H Ik fiie B 3% 50 By 36 AR 23 %1 2 1 500~3 000 Al
4500~9 000 JC-hm™>. At , MRAEFGEL . FTFEHERMBIGBAS R RS H IR, 5.0% = 6 B 0K 7] A

y=—2.89+1.019x 1.82 79.07 0.99




55 38 55 1 1] G AUAE: 3 bk HORDG R AR TCRI B &)y He i 2 217

0.5% FRSR AT 77038 FH T Bl e i A A JTUR

TEBIf IR, AT AN [8] I 40 f s e A T PR SR B R Bl 3 T B o AE ST Be, il R I 4l st
TR | SRR N SRS W R i PR R S A G RI BRI AE , RRZEAT ERR HURNIR G A
e DA 7 A% B A TC R ) o 2 B0 il SR B TR] R AT A L (5 B R E Ak S e
23RS A 7 S BRI AT R B 6

4 5F it

[1] CHALFANT R B, JANSSON R K, SEAL D R, ef al. Ecology and management of sweet potato insects [J]. Annu Rev
Entomol, 1990, 35(13): 157 — 180.

[2] KUDRYAVTSEV I, SIIRDE K, ISM AILOV V, et al. Determination of distribution of harmful click beetle species
(Coleoptera, Elateridae) by synthetic sex pheromones [J].J Chem Ecol, 1993, 19(8): 1607 — 1611.

[3] VLt EBA. PESFNFEEG M. Jeat: hERO TR, 1999:9 - 11.

(4] skmdh, kM. thE R X AS RS AT ARAFIE V], ARIEA R #2441, 1994, 25(4): 332 — 336.

ZHANG Likun, ZHANG Liihong. Study on the species of wireworms (Coleoptera: Elateridae) on ginseng in northeast of
China [J]. J Northeast Agric Univ, 1994, 25(4): 332 — 336.
(5] #RRER, TIEA. hETFFZEE & M. JT: T ERol M, 2004: 26 - 28.
(6] Wt K. FIEAT ™k A R BARS XE 5 (1] 5 BRIFIE, 2012, 30(2): 140 — 143.
YANG Kailiang. Development status and strategies of Chinese bamboo industry [J]. Nonwood For Res, 2012, 30(2): 140 —
143.

(7] WARER, B, & a0, A5 TR SIS X AT AR R T B AR B 8k FE A N EE D3I (0D, ROl B
2014(10): 1577 — 1579, 1581.
HU Minjun, MO Runhong, SHU Jinping, et al. Control effect of butenfipronil on the underground insect pest of bamboo
forest and its toxicity evaluation in laboratory [J]. Zhejiang Agri Sci, 2014(10): 1577 — 1579, 1581.

(81 sRAL FFEAFT AR AL A By R SE (D). b st s EAOL R AR, 2005: 11 - 31.

ZHANG Qi. Study on Biological Characteristics of Dominant Species of Elatera in Phyllostachys praecox Forest[D].
Beijing: China Academy of Forestry, 2005: 11 — 31.

(9] XM, &F 4, TEREZN. i MR TCHIT FF 4 ok el e R HG 2= ] A 0] R U, 2010, 47(5): 983 — 987.

DENG Shun, SHU Jinping, WANG Haojie. Investigation of host rang of wireworms (Melanotus cribricolls) and their spatial
distribution in soil [J]. Chin Bull Entomol, 2010, 47(5): 983 — 987.

[10] #Fa V-, Beag, BROCaR, 45, Il A BIRAEOARBIIE ], Mol B, 2012, 25(5): 620 — 625.

SHU Jinping, TENG Ying, CHEN Wengqiang, et al. Control techniques of Melanotus cribricollis (Coleoptera: Elateridae)
[J]. For Res, 2012, 25(5): 620 — 625.

(11 R¥E, WS, TE3EA, A5, 8 A A ATkt B == N2 0 I0E (0] MBS, 2009, 22(3): 446 — 448.

SONG Yang, WANG Peng, WANG Haojie, et al. Toxicity of 8 pesticides to bamboo shoot wireworms (Coleoptera:
Elateridae) [J]. For Res, 2009, 22(3): 446 — 448.

[12] van HERK W G, VERNON R S. Effect of temperature and soil on the control of a wireworm, Agriotes obscurus L.
(Coleoptera: Elateridae) by flooding [J]. Crop Prot, 2006, 25(9): 1057 — 1061.

[13] PARKER W E, HOWARD 1J J. The biology and management of wireworms (Agriotes spp.) on potato with particular
reference to U.K. [J]. Agric For Entomol, 2001, 3(2): 85 — 98.

[14] CHATON P E, LEMPERIERE G, TISSUT M, et al. Biological traits and feeding capacity of Agriotes larvae (Coleoptera:
Elateridae): atrial of seed coating to control larval populations with the insecticide fipro [J]. Pestic Biochem Physiol, 2008,
90(2): 97 - 105.

[15] VERNON R S, van HERK W G, CLODIUS M, et al. Crop protection and mortality of Agriotes obscurus wireworms with
blended insecticidal wheat seed treatments [J]. J Pest Sci, 2011.

[16] VERNON R S. Aggregation and mortality of Agriotes obscurus (Coleoptera: Elateridae) atinsecticide-treated trap crops of
wheat [J]. J Econ Entomol, 2005, 98(6): 1999 — 2005.

[17] TWANAGA S, KAWAMURA F. Trapping efficacy of funnel-vane and water pan traps baited with synthetic sex pheromone


https://doi.org/10.1007/BF00982295
https://doi.org/10.3969/j.issn.0528-9017.2014.10.028
https://doi.org/10.3969/j.issn.0528-9017.2014.10.028
https://doi.org/10.3969/j.issn.1001-1498.2012.05.013
https://doi.org/10.3969/j.issn.1001-1498.2012.05.013
https://doi.org/10.3321/j.issn:1001-1498.2009.03.024
https://doi.org/10.3321/j.issn:1001-1498.2009.03.024
https://doi.org/10.1016/j.cropro.2006.01.007
https://doi.org/10.1046/j.1461-9563.2001.00094.x
https://doi.org/10.1016/j.pestbp.2007.09.001
https://doi.org/10.1007/s10340-011-0392-z
https://doi.org/10.1093/jee/98.6.1999
https://doi.org/10.1007/BF00982295
https://doi.org/10.3969/j.issn.0528-9017.2014.10.028
https://doi.org/10.3969/j.issn.0528-9017.2014.10.028
https://doi.org/10.3969/j.issn.1001-1498.2012.05.013
https://doi.org/10.3969/j.issn.1001-1498.2012.05.013
https://doi.org/10.3321/j.issn:1001-1498.2009.03.024
https://doi.org/10.3321/j.issn:1001-1498.2009.03.024
https://doi.org/10.1016/j.cropro.2006.01.007
https://doi.org/10.1046/j.1461-9563.2001.00094.x
https://doi.org/10.1016/j.pestbp.2007.09.001
https://doi.org/10.1007/s10340-011-0392-z
https://doi.org/10.1093/jee/98.6.1999

218 wOTL A MROR R e 4R 202142 20 H
of the sugarcane wireworms Melanotus sakishimensis Ohira and M. okinawensis Ohira (Coleoptera: Elateridae) [J]. Appl
Entomol Zool, 2000, 35(2): 283 — 285.

[18] TOTHM, FURLAN L, YATSYNIN V G, et al. Identification of pheromones and optimization of bait composition for click
beetle pests (Coleoptera: Elateridae) in central and western Europe [J]. Pest Manage Sci, 2003, 59(4): 417 — 425.

[19] MILONAS P G, KONTODIMAS D C, MICHAELAKIS A, et al. Optimization of pheromone trapping method for click
beetles (Agriotes spp.) in Greece [J]. Phytoparasitica, 2010, 38(5): 429 — 434.

[20] MSKELL F E. Aldrin and gammar BHC for the control of wireworm damage to potatoes [J]. Plant Pathol, 1958, 7(3):
98 —100.

[21] PARKER W E, CLARKE A, ELLIS S A, et al. Evaluation of insecticides for control of wireworms (4griotes spp.) on
potato [J]. Ann Appl Biol, 1990, 116: 28 — 29.

[22] PETER M, MAX A, FRANZ B, et al. Neural targets chemistry and biology of thiamethoxam: a second generation
neonicotinoid [J]. Pest Manage Sci, 2001, 57(10): 906 — 913.

(23] #EA, Beae, mE e, 2. SN TCHI R A DB AR SO L] MRl B2 W5E, 2014, 27(2): 290 — 294,
LOU Jun, TENG Ying, GAO Bailong, et al. Monitoring techniques of Melanotus cribricollis (Coleoptera: Elateridae) and
its application [J]. For Res, 2014, 27(2): 290 — 294

[24] 3EGLL, & Ak, 2, 45, 17 Bl HURDO AR G B R T (D], 4828, 2009, 48(3): 213 — 214,
DANG Zhihong, GAO Zhanlin, LI Yaofa, et al. Evaluaton on the toxicity of 17 insecticides against Agriotes fuscicollis
Miwa [J]. Agrochemicals, 2009, 48(3): 213 — 214.

[25] van HERK W G, VERNON R S, TOLMAN J H, et al. Mortality of a wireworm, Agriotes obscurus (Coleoptera:
Elateridae), after topical application of various insecticides [J].J Econ Entomol, 2008, 101(2): 375 — 383.

[26] VERNON R S, VANHERK W G, TOLAM J H, et al. Transitional sublethal and lethal effects of insecticides after dermal
exposures to five economic species of wire worms (Coleoptera: Elateridae) [J]. J Econ Entomol, 2008, 101(2): 365 — 374.

(27] XUPHY, MR, 25 v, 45, DU xRS B U BRI 20 (1], B R, 2016, 59(5): 509 — 515.

LIU Dandan, CHEN Aiduan, LI Kebin, et al. Effects of starvation stress on the physiological characteristics of Melanotus
caudex (Coleoptera: Elateridae) [J]. Acta Entomol Sin, 2016, 59(5): 509 — 515.


https://doi.org/10.1303/aez.2000.283
https://doi.org/10.1303/aez.2000.283
https://doi.org/10.1002/ps.629
https://doi.org/10.1007/s12600-010-0125-5
https://doi.org/10.1111/j.1365-3059.1958.tb00840.x
https://doi.org/10.1002/ps.365
https://doi.org/10.3969/j.issn.1006-0413.2009.03.021
https://doi.org/10.3969/j.issn.1006-0413.2009.03.021
https://doi.org/10.1603/0022-0493(2008)101[375:MOAWAO]2.0.CO;2
https://doi.org/10.1093/jee/101.2.365
https://doi.org/10.1303/aez.2000.283
https://doi.org/10.1303/aez.2000.283
https://doi.org/10.1002/ps.629
https://doi.org/10.1007/s12600-010-0125-5
https://doi.org/10.1111/j.1365-3059.1958.tb00840.x
https://doi.org/10.1002/ps.365
https://doi.org/10.3969/j.issn.1006-0413.2009.03.021
https://doi.org/10.3969/j.issn.1006-0413.2009.03.021
https://doi.org/10.1603/0022-0493(2008)101[375:MOAWAO]2.0.CO;2
https://doi.org/10.1093/jee/101.2.365

