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Sublethal effects of three insecticides on the reproduction and host searching

behaviors of Sclerodermus sichuanensis Xiao ( Hymenoptera: Bethytidae)

YANG Hua', YANG Wei" ", YANG Chunping', WANG Xiongli*, HUANG Qiong', ZHU Tianhui' , HAN Shan'
1 Key Laboratory of Ecological Forestry Engineering of Sichuan Province, College of Forestry, Sichuan Agricultural University, Ya'an 625014, China
2 Commission of Politics and Law of Wenjiang District, Chendu, Sichuan 611130, China

Abstract ; The toxicity of three kinds of insecticides on the adults of Sclerodermus sichuanensis Xiao and the sublethal effects
of insecticides on their reproduction were studied under laboratory conditions, and video tracking capture system
(EthoVision 3. 1) was employed to study the search behavior of S. sichuanensis adults. The results showed that
Sclerodermus sichuanensis Xiao is the most susceptible one to acetamiprid. Lethal concentration of LC,, and sublethal
concentration (LC,,) values were 7. 71 mg/L and 4.46 mg/L respectively, and it is susceptible to imidacloprid (11.22
and 6. 68 mg/L.) and cyhalothrin (27.72 and 9.36 mg/L) in the second place. After treated by sublethal concentration of
LC,, with acetamiprid, imidacloprid and cyhalothrin, the rate of successful parasitism for parental generation, F, and F,
generation of S. sichuanensis was restrained. After treated with cyhalothrin, the amount of single fecundity of the parental
was increased (P < 0.05). After treated with acetamiprid and imidacloprid, there was no significant effect on the rate of

reproduction of the parental (P > 0.05), but the F, generation was greatly affected (P < 0.05). After treated by
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sublethal concentration of LC,, with acetamiprid, imidacloprid, the search behavior of S. sichuanensis were decreased. The
results suggest that cyhalothrin is safe to S. sichuanensis. Acetamiprid and imidacloprid have a big effect on the
reproduction and search behavior of S. sichuanensis. The results of this study can provide a scientific basis for safety
evaluation of three kinds of insecticides on S. sichuanensis, rational use of insecticides and the coordination between

chemical and biological prevention and control.

Key Words: Sclerodermus sichuanensis Xiao; insecticide; sublethal effect; reproduction; search behavior

U B b iR 88 Sclerodermus sichuanensis Xiao 3 J& T3 H ( Hymenoptera ) it if # F} ( Bethylidae ) , 52 HL4H
WEFZ KA Semanotus sinoauster 4] BUFRAY—Fh A5 A0 | %0 & 75 R A RE i Fan i - o
BE PR AR R Callidium villosulum AEMURRF: Clytus validus K55 K44 Monochamus alternatus , 22 BER
4 Batocera lineolata %55V UESBIAR A R s, FE A bR Bl i v oA EEE R (>

A2 A% HORIE A0 B R AN T RE S8 240 55, AfeT R Ak 22 B v RAE B B v 38 R R o8 il 2 78 35 g
il b R PSS RS, BN T S5 A BRI B SR RN AR A 245 2R G5 it FH A% ), 8 B T 5 AU [ B
AN s 25 S B 3 ORI, 5 1R R B AR ) AT AR AR SF I SCE, EEAR
SEOTIE T 11 PR [FIZE T A 5 BRI 0 7 R AR IR % Trichogrammatoidea bactrae BURIFEYE | 2 LT BEIR AT
B 2 A RE IR MR K, AR AU RIS R I 22 % T 2R IV S0HE e e 5 v o] L 1) S R I Fopius arisanus
FIAEYIBTERCR . /NG UE T WSS B A A% BRI KR B A Harmonia axyridis WO &A1 AT
TEAN RS20

ARG >R F ) U0 ¢ R ASATHE AR 45 G (04 7 72 o8 W SR bk s o R v 28 el UL A8 TR 3 s FH A S T 35
FUAR B AL B )1 A Rz i R AT T P, FOAS T e AF AR ) R FRME P BR AL | e AR DL R S RE T AR
b, B BRXX 3 Bk A T RGN, it A B EY , R A2 B i FLAE D By i A R K
1 MPE5FEZE
1.1 L dE

g i F Ay D) 1 R sl R 2 BRAR PR AP A8 0 L e S92 0 3 ] e g S S P ) 1Rt o il e s e | Mo R e
BRI AT P e ot rp 45 M BT 0TS e i B0 A 8 T N T ARUIEAE (IR (25 £ 1) °C X EE 60% —
70% VS 141 :10D) Hs IR
1.2 HhZh 5

2.5% ML Hk (Imidacloprid) WP (7 84 E 25\ A BRA A ) ,3% B UK (Acetamiprid) EC (7 5 F 4k
A BRAT]) ,2.5% KR4 (Cyhalothrin) EC (INABH S EMRARAF)

1.3 B KB B i

SR T B  RGE A 2 BRI 200 2 P DR (fha 4l st i R AL TAH1 ) VR B 5
AUEE, AN ER A R 0 IR BT S IR, BRI 25 1 mL F2.5 em x 7.5 em (YFRIEE X AR
W A5 DY BV R, R 5 VUG Zh R A8 (2R S ik T8 N RE | ST B 2 R i 25 AR FR IR A B 7R %
N B SRR TG B2 IRAE B S 29 BRAS e ASPIME IS 6 b DY F8) b R 0eg i s 30 Sk, I IR 2E 10 i AN T AR
H (IR (25+1) °C, HIXHEE 60% —70% , YA 141 :10D) , AbBH 24 h J5 G 3H 445 e sE T %%, 85T
TR,

1.4 R HUE B0 AR BT 1 A By i R e BB %) 52 i)

R R 2K 3 FP 2% HUR LC o e BE Ao i) A B 1) )1 A 7 e JiR e 5 8 A 27 35 OB HL Tenebrio molitor
UFRHZ ORI L 121 FEA CGRAR) AN AR T (IRBEE (25 1) °C AR E 60% —70% , S JE I 14L:10D)
MRS Ge it A A BRAH T A B 3 e A | R AR St B R U Bk
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XPHAACRIEN | 5 3 AQU(F,—F,) o AR HOREE 30 48,3 3 WE A, AN BRI B X B

1.5 R HUR SO0 B )1 Bz o i 48 547 R 4304
1.5.1 BRUEAHI4

110 S EOB A 50 mL 1E O bE (430l , BUAR i B b Tl ) B, 24 h 5 08 25 308 HUliE &
Z=0, F N, WA AR 2 5 mL,
1.5.2 5 X E

PEBCELAR N 8 em AYRE 7 MLAE Ky — AN X dek | I
FETR I DI P K] 43 H 2 AR i T G 0 A 1 DX T o T e 4%
X, a1 R, —
1.5.3  JIRE Bz o R 04 A7 R 4B

I 3 AR R LC,, YR EE AR EE A FILL 80% TN
T 7KV Y AL B P of e 4 A B 1R R i R g e A
BX, f# FH EthoVision3. 1 17 AT AL FE | 30 57 I il
Wi SN IE I  AE RS S B AR Ak 8RBk W RETE] WEERFREE , R E A 3 K, AR LA 30 Sk,
A H B0 3 min,
1.6 HdEgit S50

P IR B R A SPSS1L. 5 BT G150 B 2% HUF I S0 vie B ) 1 48 iz i R 4 1 52 1 00 >R )
EXCEL #4E) ) )1E R b i e 5 5 R 48 547 o0 4% 4 BR1A] A9 22 5% K FH Duncan’s 2 40Tk FE#R . A% HLUF)
LC Ve B b 351 R iz i R g 25 b P 25 A R 38 BAME S B o | R g TR A SN R
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Fig.1 The setting of test area

T
Sy T I =R
Fﬁﬂtﬁr*ﬁﬂ%:%%ﬁ;ﬂgg;&”%xmo
HiER (% ) = %ﬁﬁﬁiﬂzﬁ%ﬁixmo%

2 #RE5HH
2.1 R HU XTI R e J e o e £1%) IV S8 E v

G35 FH 3 T 3% Hh TR A L)1 R e P e e 24, 4% 2% HRTRDRT 1] g i R e ok e (1 2 ) D 2 SR LR 1
2 A ORI A BE 7 el e BRI AR R < 02 UK (LG, i 7. 7133 mg/L) Mk HUMk (LC, o4 11.2168 mg/L) \I)
KA (LC,, b 27.7245 mg/L)

3 Fofr A% KT XTI R e f e ol e 1) STV S5 SR R 8 ] oy < WE RUBKR ) LG, oA 4. 4627 mg/ L, ML UMK LC, S
6.6841 mg/L, PIFR4GEEH LC,, 24 9.3691 mg/L,

R1 FRFBRF)IGEE AR E R ENENNESR
Table 1 Toxicity of different insecticides on adults of S. sichuanensis

A3 RS MR LEPE 35 LCo(95% EARIX[])
nsecticides Correlation coefficient LC,y(95% FL)/(mg/L)

5

LCso(95% BEAFIXIf])
1.C5)(95% FL)/(mg/L)

—

Toxicity regression equation

IE HUK Acetamiprid

1k H bk Imidacloprid

)R ZG W Cyhalothrin

Y = 0.2153 + 5.3928X 0.9493
Y = -0.9845 + 5.7002X 0.9531
Y =1.0793 + 2.7173X 0.9761

4.4627
(3.7584—5.2991)

6.6841
(5.7088—7.8260)

9.3591
(12.8183—6.8334)

7.7133
(6.9315—8.5834)

11.2168
(9.9272—12.6739)

27.7245
(18.9553—40.5505)
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2.2 AHUGRINEEIEH BE 1.C, ) X6 )1 iz i i e 2 B 11 52 i
2.2.1 FAERE

AN R BEHR L LC, o X )1 B R Pif il e A I A RS2 MR DL 3 2, T LUt SRR I, 2 el k|
e EE R A 1) 5 8 i SV XA LR HE (LC ) AL BEAC) JTTASE R fir fi e 25 A (CORAN, B, —F, AR Z M AR i R 22 e 1 8
F(P <0.05), Jd i FHABAIG I, A A A R, Fob Fy ACR 3 A B A e, SR ACHY 25 AR A
DRI, XS Z M BA R F 257 (P>0.05) . S ARSI RR W 4 FAb BRI 7R F, (U7 A D) 5 %
ABEWZET(P>0.05) , HRGEAHBEMTX (P < 0.05), ZhERPKREBBLRE (LC,, ) A H Y %58 %
A AR AR, U e BRI G A 1, 6 IR 2 5 s

R2 FREFITHIEREIEG)IGE R RN E E R IR

Table 2 The rate of successful parasitism of S. sichuanensis treated by sublethal doses (LC,,) of insecticides

255 AR F AR F, % Fy fL

Insecticides Parental F, generation F, generation F; generation
WE dUBK Acetamiprid 52.1+1.2Cd 66.2+1.0Dc 74.5+2.3Chb 88.0x1.0Aa
Nk ALk Imidacloprid 57.0+0.7Cc 73.0+0.9Cb 80.7+1.0BCb 90.4+0.7Aa
) 45T Cyhalothrin 69.1+0.7Bc 77.6x1.2Bb 83.2x1.1ABab 84.0+0.7Ba
I CK 87.5+3.3Aa 88.8+0.7Aa 89.0+0.6Aa 90.0+0.2Aa

FPEFE R B KRG FHEFRR YN F A ( Duncan's HUAL) /NG FEAE R R84S M AR ( Duncan’s R s A Z R R 2R AN BE , AR HE
FoRZ T E (P<0.05)

2.2.2 HMETOE

AN )25 BRI SO0 B LC, o X)) RS Bz i R e EpL i ™ B9 i () s i DL 2R 3 B8 o) bR SR 3R B, 28 L bk Ak
PR I BR A E F, A CBRLME P O e = (44. 3 Ki) L F, Bl (36 H) (P < 0.05) 5 Z8 T 5 4 i A 3 1 Jirp iR e 7 2 4%
P B 2 T HAY 3 AR (P<0. 05) 5 8 Ak Kbk ORI Ko Ak T f firh R e 454 ] B 7 B 2
(P>0.05) . ZAIn L2 SRR B, 22y < 44 T Ak 3R 174 S35 X o J e P e ™= B0 o I8 2 2 1 LA 3 AR 3L ( P<005) 5
ZEWE B PR AL TR G F, A b e PAME = O B e (44, 3 R | 28 At H b A B Y R AR (38, 3 k) S FE F, AUAT F, AU
R 8N AR FHL (1 ek PR e B R 7 O e i

R3 FREFTHIEREAIE )G R AR R B~ E

Table 3 The amount of single fecundity of S. sichuanensis treated by sublethal doses (LC,,) of insecticides

255 E F AR F, 18 F; fR

Insecticides Parental F, generation F, generation F; generation

WE dUBK Acetamiprid 39.3+0.9Cab 36+0.9Cb 44.3+0.7Aa 38.7+0.9Bab

I HUK Imidacloprid 39.0+0.6Ca 38.7+1.2ABa 38.3+0.9Ba 37.7+0.9Ba

YR Cyhalothrin 47.0+£0.6Aa 37.7+1.5BCc 40.7+0.3ABb 43.3+1.2Ab

TR CK 43.3+0.9Ba 40.9£1.2Aa 41.0+1.5ABa 43.7+0.9Aa
2.2.3 iR

AR SRR BIEHR L L.C, o X )1 B R Jif i e 114 e R p) 52D DL 4 A 1] PR SRR I, 2 L jpk i

R4 FHRATHIERELIEG)ITE R H &R

Table 4 The rate of reproduction of S. sichuanensis treated by sublethal doses (LC,;) of insecticides

Bl At F, AR F, fQ F; 1R

Insecticides Parental F, generation F, generation F; generation
WE ALK Acetamiprid 47.6+0.3Aa 31.1£1.1Bc¢ 45.6+0.9Aa 39.8+0.5Ab
Nk S Imidacloprid 45.6x1.5Aa 34.8+0.9Bb 45.7+0.8Aa 37.4+0.5Ab
YR Cyhalothrin 49.3x1.5Aa 47.3+1.3Aab 48.1+0.5Aa 41.9+2.6Ab
*FHE CK 48.5x1.0Aa 48.4+0.6Aa 47.6+0.6Aa 42.9+0.3Ab
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WA ) 5 4 ik b B 1) i R e SR AR R B, AR R e R e, B R TR 2 AR(P < 0.05) . Al hERAs &
HH 4 FPOR TR b BT A o R 7 540 F, AN F, AR BB 225 (P>0.05) 78 F AR, 40T B Ak 21 e fi e
H B R A 1 (48. 4% ), H IR T 34 TR (47. 3% ) ML HRIKK (34. 8% ) , 4 W HRLJbk Ah 1 4 firb R e 1 e 3 A 1K
(31.1%) ,
2.3 FRHFIWESCHE 1LC,, X R fof R e 547 A (4 52 )
2.3.1 AN AR B ) IS R e fol e o R AR B IR AR A4 AT

20 E UK N OB T R A TR AR Xt Ak ) ] R i T e S e X AT R O 9 O A 9 S P LT 2,
INEEIRT LU HY 8% RE A B )1 Ry ek R 0 305 2 00 30 7 MO0 X8R 114 % 2 370 0 1 T S 60 SR 4 X HL A IXC 38 11 4%
JE T2 bk | b R BRI R A T A R4 ) 1R Rz i T 4 % 20 2t 0 o MR R X 3 ) 2 SR A IX A X 35

2 AEIAREEEY )| RE BT B R e i i mh AL
Fig.2 The different treatments of trajectory of S. sichuanensis adults

A XTER CK; B g HUBK Acetamiprid ; C; ML B Imidacloprid ; D ; TR 4518 Cyhalothring [ H L Sk BT 4G T & 19325

2.3.2 N[ Ab SR TE R b il e X R A PF IR AR A4 ST R AT

i EthoVision3. 1 17 A5 4 FiAS ) b B 1 A5 R i i des A RGCR SR IX A T R AR LA (R 5) o 7E
T B B ) T Lk B R) L 2tk SOOI 35TV B (LC ) A 3 b fi e B 2 LAy 3 BB (P < 0.05) s 6
SNFE B I 20 B Pk A B A b BRI AL SR B R K (13. 44 em) |, HREXTIE(11. 10 em) FIZNFZHMEE (9. 69 cm) ,
M A 4 (9. 00 em ) ; ZEAS Sl s (] s 0z st 1] L, XoF FE Ak 24 g ek fl e A 4 T LAY 3 FAb (P < 0. 05) , 1
FE B b | 2 Hh b Ak 1 g e Fi e (g I T H Ay 3 FRALBE(P < 0.05)
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RS AEIALIR ) E 5T B AR e e 7E I 06 (K IH AT A HEAREL B

Table 5 Comparison of different treatments of indexes to S. sichuanensis adults on the test area

Bl T FR IS 8] /s Bl /em  BENHE/ (em/s)  FRILI/s B (a]/s J N BstTa] /s
Insecticides Residence time Moving distance Moving speed Still time Moving time Reaction time
g HUPK Acetamiprid 117.38+6.62b 13.44+0.90a 0.13+0.03b 76.33+11.54b 15.76+0.67¢ 0.74+0.04c¢
N UMK Imidacloprid 134.77+2.98a 9.00+0. 59b 0.09+0.01¢ 94.49+3.86a 18.22+0.39b 0.35+0.03d
Y1R2T Cyhalothrin 103.39+9. 84he 9.69+0.48ab 0.16+0.02a 62.74+4.28¢ 15.29+0. 80¢ 0.91+0.05b
X AR CK 99.84+7.54c¢ 11.10+0. 71ab 0.18+0.02a 46.36+1.95d 25.39+1.01a 1.07+0.08a

FRRFHIR /NG FREF RN L ( Duncan’s LU s MR FRER /R 26 58 25 R ) 01387 25 S i 2 (P<0. 05)

4 BN [ A B )R Bz i R e A Y DX AT SR 8 E A T U H (32 6) ok HEAh R %) i i e 1 AR U
XAt 51 %, DR BEEAL BRAOAT 25 Uk, WE U BRAL R AGAT 15 YR, T 22t s A R %) AT 11 Wk AR B I i) |, %o
HE A2 R g i R e 45 B S B S 1 (P < 0105 ) 5 7 3 M 3 R Lk o) 1) b | 2 e o R Ak 4 1 ek il e & 2 /0 ok
3AALEL(P < 0.05) ; TAERS SR |, 4 FhAbH A )1 A K7 A i e 35 A 0 3% 25 5% (P>0..05)

R6  AEIALIR)I|E 57 B R e A P 7E R R X S84 T S 4R AR L R

Table 6 Comparison of different treatments of indexes to S. sichuanensis adults on the odor source area

2531 A XIS T BRI E) /s BB/ cm BEHE/ (em/s) w1k e/ s

Insecticides Number of enter area  Residence time Moving distance Moving speed Still time

BE b Acetamiprid 15 7.7120.30d 2.36%0. 43¢ 0.2920. 04a 4.49:0.48d

ik 1k Tmidacloprid 1 21.1120.72c 3.21+0.60h 0.22+0.04a 10.3120.33c

I F 41 Cyhalothrin 25 39.53£0.46b 5.120.26a 0.2420.04a 17.62+0.44a

X} CK 51 42.68=0.34a 5.14=0.30a 0.23+0.02a 16.75+0.38b
3 iFig

SEBFEHR BE 2 — R B X ], AN [R] A BT R AT H IS TR] AN [5) 245 750 AR AL 31058 2% 1
22 55X RS iz o R e 1) BRI 31 7 Ry A S MR AR T 07 8 0 4 SR SR i o DR R b e o k) 1] R f
P e ol e 1) 2 A TR I SR A IR T )1 A6 B i e ) 2 AR P A1 DA W e JDRORTT b e b s T8 M B 8 4% L)
FEAE T B B AR 28 R G, S — Pl P WM AR 5 1 A% R 5 TG SR 2 T T PA R e A RS R e ) F2 AR
TR A2 R RN TaE (B A WAERT, B8 04 028 53 02 1 RS JOR) B B 5 10 A [ il
S8

% BRI Rl (08 PRV 32 55 AR ] %F B S A i A BT R T) o L 550 R 2 390 FH Wb 743 i Ak 390 T /)
W Encarsia formosa JSEXHERME T P2 I A0A &R, 1 mg/L (92550 Ab B | S35 45 ME BT 7= 10 5 AR BT 19
T 42.3% , UGPSR TRE T 27.6%  RIZEA05 " W58 & S0 B0 L (1) A% sHUPR AN 25 58 1 e 4 ] R 20
-t Tetranychus cinnabarinus B A= B, PRS2 TR 2 RE ) AR D I il B B SV BOAE T R Y Nk R BE i — Ak
W Tryporyza incertulas Y58 B X MEBF Myzus persicae . H W %5 Brevicoryne brassicae i RE S K B4 1 ] 1
FHU itk Al SR HR Bradysia odoriphaga )% B GG B ARG & B, 1A R i i e 22
HUBK it H N ) K A TR BB B (LC, ) AL BRJ  HRAR F, F0F, AR 25 AR i 3R 2 B 28 2 KA
i A R F e R e 24 B ME 72 B0 S 0 0 o 8 ol SR b e IHOTE BB IR B2 (LG, ) AL B ) 1S 1 o fi e | 224
F HH I R B S (EX F AR B X AT RBJE: R Tk 28 Ak BRI e 1 b BRI AT L R, 3 A FT AR
BRI B AN 4, DATTSE I ) i (R X Mg e (L BR T 1, AR, B S AR i, X A s A 2%

EthoVision3. 1 52— H SR G A BSOS s iz s K AT MR BE LR e, B, I BR B2
IR G & BT AR R R GRS AT T2 R L AT AR5, A0 Jones 2510 % K
158k Prostephanus truncatus LR EAT HHIWFSE, BHESE FIH EthoVision3. 1 R EGEXAT Jo2i > 2 B i )1
B BRI X < B R AR )y A AT HEAT T RSE . AR I EthoVision3. 1 REEHT T = 58K 4 WIHEAH

http ; //www. ecologica. cn



53 P A =R oa SRR SR R 1 R fe il e S A AT B 5 1411

AT, AR A B, 220 PR S oAk B A il e A A 58 DX 3 DAy i s b A DX S i i B 5[]
I LA e, 0 AR A R A2 583, DTS2 M L AR AT O 18 58 18 5 1T 448 00 I 2 i Ak B P P R e oF 2 S AR UL 119
EL S RIS AU TE S N

ABEFEALAEZE AINSE T 3 Bl 2500065 1A B i i 8 B M 34 0y O SIE BOOE A0, by 1R B fe i e
ARTE] fih 24 790 B B KO NS BN 285, & B, BRG] R, RS EoRe il i R 47 R S Y
T [V 36, Ve S R e AP 3%t X 1t i e I e 1 582 e, TR g R 2 28 Bt e e 3t By 3 o e o 3% UL
o Bt SR AR Al

References :

[ 1] Xiao G R. Tow new species of the genus Scleroderma from China ( Hymennoptera; Bethylidae). Forest Research, 1995, 8 (Mem. ) ; 1-5.

[2] Yang DM, Zhen C H, Yang P, Zhou Z J, Yang W. Prospect of using Scleroderma sichuanensis Xiao to control boring insects in three gorge
reserviors area of the Yangize river. Chinese Journal of Biological Control, 1999, 15 (3) . 140-141.

[ 3] Zhang X, Zhou Z J. Controlling Monochamus alternatus by domestication of Sclerodermus sichuanensis. Jouranl of Sichuan Forestry Science and
Technology, 2007, 28 (4): 16-20.

[4] Yang H, Yang W, Yang C P, Yang M F, Zhu T H, Huang Q, Pan W Q. Influence of learning experience of parasitoid Sclerodermus sichuanensis
on the parasitism of Batocera horsfieldi larvae. Scientia Silvae Sinicae, 2011, 47 (8) : 95-101.

[5] Wang X Y, Shen Z R. Effects of sublethal doses of insecticides on predation of multicolored asian ladybird Harmonia axyridis ( Pallas)
( Coleoptera: Coccinelliodae). Acta Ecologica Sinica, 2002, 22 (12) . 2278-2284.

[6] WangD S, Pan F, He Y R, Guo X L, Chen Q. Sublethal effects of eleven insecticides of different categories on reproduction of
Trichogrammatoidea bactrae Nagaraja ( Hymenoptera: Trichogrammatidae). Acta Entomologica Sinica, 2011, 54 (1) . 56-63.

[7] WangHL, Chen J H, Ji QE, Yang J Q, Wang B. Sublethal effects of spinosad on the parasitoid Fopius arisanus (Sonan). Chinese Journal of
Tropical Crops, 2011, 32 (3) . 490-494.

[8] Wang DS, LvLH, HeYR, QinSS, Pan F. Effect of conventional insecticides on Trichogrammatoidea bactrae. Chinese Bulletin of Entomology,
2010, 47 (2): 379-383.

[9] LiuX, LuY G, Yan D P. Application of EXCEL in calculating of toxicity for pesticide bioassay. Chinese Agricultural Science Bulletin, 2009, 25
(19) : 206-208.

[10] Wang X Y. Sublethal effects of insecticides on insects. World Pesticides, 2004, 26 (3): 24-27.

[11] Liu T X, Stansly P A. Effects of pyriproxyfen on three species of Encaris ( Hymenoptera: Aphelinidae ), endoparasitoids of Bemisia argentifolii
(Homoptera: Aleyrodiae). Journal of economic entomology, 1997, 90 (2) . 404-411.

[12] Liu X C, Li QS, Liu Q X. The effects of insecticides on dispersal behavior and fecundity of carmine spider mite. Acta Phytophylacica Sinica,
1998, 25 (2) . 156-160.

[13] Wang AH, WuJC, YuYS, LiuJ L, Yue ] F, Wang M Y. Selective insecticide-induced stimulation on fecundity and biochemical changes in
Tryporyza incertulas ( Lepidoptera: Pyralidae). Journal of Economic Entomology, 2005, 98 (4) . 1144-1149.

[14] Lashkari M R, Sahragard A, Ghadamyari M. Sublethal effects of imidacloprid and pymetrozine on population growth parameters of cabbage aphid,
Brevicoryne brassicae on rapeseed, Brassica napus L. . Insect Science, 2007, 14 (3) . 207-212.

[15] Mu W, Liu F, JiaZ M, Zhao D, Mu L Y. Sublethal effects of eight insecticides on development and reproduction of Bradysia odoriphaga. Acta
Entomologica Sinica, 2005, 48 (1) . 147-150.

[16] Lochelm P V, Buma M, Rousseau J, Noldus L. Automatic recognition of behavioral patterns of rats using vidco imaging and statistical
classifieation. Behavioural Pharmacology, 1998, 9 (1) . 20-21.

[17] Heeren D J, Cools R. Classifying postures of freely moving rodents with the help of fourier descriptors and neural network. Behavior Research
Methods, Instruments & ComPuters, 2000, 32 (1) : 56-62.

[18] Campbell S R C. Segmentation and hehavioral classification of mice using digital video. International Workshop on Methods and Techniques in
Behavioral Research, 2002, 27-30 August, Amsterdam.

[19] Jones A S, Hodges R J, Farman D I, Hall D. Solvent extraetion of cues in the dust and frass of Prostephanustruncatus and analysis of behavioural

meehanisms leading to arrestment of the predator Teretrius nigrescens. Physiological Entomology, 2006, 31 63 —72.

http ; //www. ecologica. cn



1412 JAE = 33 4%

[20] Yang H, Yang W, Yang C P, Yang M F, Wang B X, Zhu T H, Huang Q. Behavioral responses of encountering adults of the white-striped
longhorn beetle, Batocera lineolata ( Coleoptera; Cerambycidae) , in the laboratory conditions. Acta Entomologica Sinica, 2012, 55 (1) ; 70-76.

S 230k

(1] HWIZE. KA BRI H AR A L)1 A 7 fi i 06 K% 0 vl 1 Bz b e ( B3 H . BRI ) . ARV M4 59T, 1995, 8 (L TF)) : 1-5.

(2] ‘it GRS, bif, JEESE, . =W DR )1 BE R e B ih K A= 28 du. TP EADIBIG, 1999, 15 (3): 140-141.

(37 skER, AL DIA0)IRE e R e A MBI A B R AR, I IARML R, 2007, 28 (4) : 16-20.

[4] W, Bfh, BEY, Bk, RIME, ¥, Hike. I L0701 B8 e b i 27 21 = BER A4 4h SR 52 . Mol By, 47 (8) . 95-101.

[5] FE/NZ, ksl WBGER SR A S aB AU &R, 8%, 2002, 22 (12) ; 2278-2284.

[6] EFERR, W€, MIRE, BAEL, PR, 11 FOARIE ST 0 25 0 50 R R IR B0 M W BOEAUN,. B4R, 2011, 54 (1) 56-63.

[ 7] FA4E¥, BRYE, K, s, T 2R E AT B0, SEEYS4, 2011, 32 (3) : 490-494.

[ 8] EfEZR, SR, TRZ, RME, W WA BUI /NS RS sy SRR IR IR A2 . B HURIR, 2010, 47 (2) : 379-383.

[9] X8, Bk, E4#. EXCEL 7E4R 23 i iy ni . h BR8], 2009, 25 (19) : 206-208.

[10]  F/NZL A% R d i WS, A4 2), 2004, 26 (3) . 24-27.

[12] X2, 223522, XHE. A QGRS AR S H07  BE T . AR 24, 1998, 25 (2) @ 156- 160.

[15] %1, X0, ST, B 5837 . /P B i SR AR B MSOR: 3 R 00 1Y W SRPEALN . B 24l 2005, 48 (1)« 147-150.

[20] Mk, Bfh, BB, Xk, B, RRM, BB ENKME T BERE RUATBIT RO, B IR, 2012, 55 (1) : 70-76.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.33,No.5 March,2013( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review
The effect of nitrogen deposition on forest soil organic matter and litter decompostion and the microbial mechanism =~ <+«-eeeerereeeenenes
................................................................................. WANG Jingyuan, ZHANG Xinyu, WEN Xuefa, et al (1337)
Advances and the effects of industrial hemp for the cleanup of heavy metal pollution — +eeeeeeeeereeeeaniiiiiii
....................................................................................... LIANG Shumin, XU Yanping, CHEN Yu, et al (1347)
A review for evaluating the effectiveness of BMPs to mitigate non-point source pollution from agriculture — «+e-eeeeereeeeeieeeieiii.e.
....................................................................................... MENG Fande, GENG Runzhe, OU Yang, et al (1357)
Progresses in dendrochronology of Shrubs ««««««eeeeeeeesimmmiiiiiiiiiiii LU Xiaoming, LIANG Eryuan (1367)
Autecology & Fundamentals
The characteristics of nocturnal sap flow and stem water recharge pattern in growing season for a Larix principis-rupprechiii plan-
ALIOI -+ e +v eeeememreenennanenneeneneenenetnenaeneeaaneneeaeneeaenenenaenns WANG Yanbing, DE Yongjun, XIONG Wei, et al (1375)
Effects of soil drought stress on photosynthetic characteristics and antioxidant enzyme activities in Hippophae rhamnoides Linn.
seedings  vreeeereeeeeeee i PEI Bin, ZHANG Guangcan, ZHANG Shuyong, et al (1386)
Diurnal activity time budget of Pere David's deer in Hubei Shishou Milu National Nature Reserve, China ««--ceeceeeeeeeeeeniiieiienne.
............................................................................................. YANG Daode, LI Zhuyun, LI Pengfei,et al (1397)
Sublethal effects of three insecticides on the reproduction and host searching behaviors of Sclerodermus sichuanensis Xiao
(Hymenoptera; Bethytidae) —-eoceceerereemmmememiii YANG Hua, YANG Wei, YANG Chunping, et al (1405)
Population, Community and Ecosystem
Seasonal succession of zooplankton in Sansha Bay, Fujian «-eeceeeeeeereemiiiiii... XU Jiayi, XU Zhaoli (1413)
Biomass production and litter decomposition of lakeshore plants in Napahai wetland, Northwestern Yunnan Plateau, China -++eeeeet
.......................................................................................... GUO Xuhu, XIAO Derong, TIAN Kun,et al (1425)
The flora and species diversity of herbaceous seed plants in wetlands along the Xin'anjiang River from Anhui = «coeeeeeeeeeieieins
............................................................................................. YANG Wenbin, LIU Kun, ZHOU Shoubiao ( 1433)
Spatial-temporal variation of root-associated aerobic bacterial communities of phragmites australis and the linkage of water quality
factors in constructed
WELLATI +e=vv e v emememmemen e et ee e et ea et e et et e et et e h e et ea et e e en e aaenee XIONG Wei, GUO Xiaoyu, ZHAO Fei (1443)
Temporal dynamics and influencing factors of leaf respiration for three temperate tree species «ceteeeeesrerrreeiiii ..
................................................................................................... WANG Zhaoguo, WANG Chuankuan (1456)
Environmental controls on water use efficiency of a poplar plantation under different soil water conditions —«-«-esresereemeeenenaneie.e.
.......................................................................................... ZHOU Jie, ZHANG Zhigiang, SUN Ge, et al (1465)
An analysis of calcium components of Ariemisia ordosica plant on sandy lands in different ecological regions ««++eeeveeeeeeeeeieeieinnne.
............................................................................................. XUE Pingping, GAO Yubao, HE Xingdong ( 1475)
Effects of alpine meadow plant communities on soil nematode functional structure in Northern Tibet, China —«+eeeereeeeeeeeeieeieieae.
................................................................................................... XUE Huiying, HU Feng, LUO Daging (1482)
Soil fauna diversity of abandoned land in a copper mine tailing area ---------e---- ZHU Yongheng, SHEN Fei, YU Jian, et al (1495)
Effects of ciprofloxacin on microbial biomass carbon and carbon metabolism diversity of soil microbial communities — «-v-eeeeeeeeeeeeeenes
................................................................................................ MA Yi, PENG Jinju, WANG Yun, et al (1506)
Estimation of ecological water demands based on ecological water table limitations in the lower reaches of the Liaohe River Plain,
CRIA  +eveveeeerrenenennnnennerenenaeneeeenenaeneaetnensaeneeseneneaaeneneeneneaaenennes SUN Caizhi, GAO Ying, ZHU Zhengru (1513)
Landscape, Regional and Global Ecology
The ecological security patterns and construction land expansion simulation in Gaoming —«-«ssseeererrrernrerimaaiies
.............................................................................. SU Yongxian, ZHANG Hong’ou, CHEN Xiuzhi, et al (1524)
Root features of typical herb plants for hillslope protection and their effects on soil infiltration ««««+oeeeeeeeeeieeereiiiiin.

................................................................................................... LI Jianxing s HE Blnghm s CHEN Yun ( 1535 )



The dynamic change of the thermal environment landscape patterns in Beijing,Shanghai and Guangzhou in the recent past decade
....................................................................................... MENG Dan, WANG Mingyu, LI Xiaojuan, et al (1545)

Change trends and driving factors of base flow in Kuye River CatChment sceceereeeeeereteettntieitiiiiiiieititttttetttttieeeteeatenennns

........................................................................... LEI Yongnan, ZHANG Xiaoping, ZHANG Jianjun, et al (1559)

Photosynthetic characteristics, biomass allocation, C,N and P distribution of Schima superba seedlings in response to simulated
NILTOgen depoSIHON ««««r+resesssesrmmmmmmrrinntin i LI Mingyue, WANG Jian, WANG Zhenxing, et al (1569)

Effect of iron slag adding on methane production, oxidation and emission in paddy fields — «ecoveeereeeeereeninii
................................................................................. WANG Weiqi, LI Pengfei, ZENG Congsheng, et al (1578)

Resource and Industrial Ecology
Antioxidative system and chlorophyll fluorescence of Zizania latifolia Turcz. plants are affected by Ustilago esculenta infection «--------
................................................................................. YAN Ning, WANG Xiaoqing, WANG Zhidan, et al (1584)
Analysis of cold-regulated gene expression of the Fingered Citron( Citrus medica L. var. sarcodactylis Swingle) «eeceveeeecereseneiennn.
.................................................................................... CHEN Wenrong, YE Jiejun, LI Yonggiang, et al (1594)
Hosts preference of Echinothrips americanus Morgan for different vegetables -+ ZHU Liang, SHI Baocai, GONG Yajun, et al (1607)
Induction effects of jasmonic acid on tannin content and defense-related enzyme activities in conventional cotton plants ««----eeeeeeeeeees
.................................................................................... YANG Shiyong, WANG Mengmeng, XIE Jianchun (1615)

Effects of irrigation with paper mill effluent on growth and nutrient status of Populus tomentosa seedlings — «+e+esresereeeeeeenieiiiein.e.

.......................................................................................... WANG Ye, XI Benye, CUI Xiangdong, et al (1626)

Water use efficiency of Jiangsu Province based on the data envelopment analysis approach «-seeseeeeeereiniiiiii
....................................................................................... ZHAO Chen, WANG Yuan,GU Xueming, et al (1636)

Research Notes

Characteristics of precipitation distribution in Pinus tabulaeformis plantations under different canopy coverage in Taiyue Mountain ------
.................................................................................... ZHOU Bin, HAN Hairong, KANG Fengfeng, et al (1645)

Driving factor analysis on the vegetation changes derived from the Landsat TM images in Beijing — ---e-eeeeeeeeeees JTA Baoqun (1654 )

Effects of Mikania micrantha wilt virus infection on photosynthesis and the activities of four enzymes in Mikania micrantha H. B. K.

................................................................................. WANG Ruilong, PAN Wanwen, YANG Jiaoyu, et al (1667)



(ERFER)2013 £EITBE

CERZFER) RH HERBAB AR DS R, D EA RS hERHEBAE SR 0 F IR
RN A AR ] Q1R 1981 47, Hiif AR A 2# U ATV B MR IR QT MR LR . R EAEST L, AR
G 1R MREE A SE T KA FRME TAEE  IRE HAR R, AR A S B B 0 8 S T 65, 112
PEAEZS AR IE IR AR | 3R 15 35 R s il A 25 22 R A A BT A 45 A B R 2R i e ANk SR A 55

(HEAS A T2 B A 25 2 A% 0 S 2R 10 B B LA R A0 S I 5 1 SR GR BB R AR L R X
R S B AR A2 S T ) B 5 R M SO RS T s AR A2 B B vk OB AR A48 0 BT A
AR BHIFh S RIS BN 4%

CEERZARY) 2 A ), K 16 FFA 300 BT, BN E M 90 Jo/ M, 24 i 2160 TT.,

E IR & AR5 . 82-7, AR & AR5 M670

FrfEFIS . ISSN 1000-0933  CN 11-2031/Q

A5 MM SRy B T ST I, Pl B S A R R W S, Wl T KRN TAE S BMIF AT | S5 e | 1B 43
TEAETTI

WML, 100085 JLAUEFIEXAUERE 18 %5 B i&: (010)62941099; 62843362

E-mail; shengtaixuebao@ rcees. ac. c¢n M it : www. ecologica. cn

WEIEE LAy HITHE XIKE B ¥

4 & % Ik ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

CEATI 1981 453 A B1F) ('Semimonthly, Started in 1981)

$33% ESH (20134E3 H) Vol. 33 No.5 (March, 2013)
% L= <$Z§%Tﬁ>?ﬁiﬁﬁﬁ Edited by Editorial board of
Mok - AL B GE DOV % 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬁéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
HLi : (010)62941099 Tel ; (010)62941099

www. ecologica. cn .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn .
shengtaixuebao@ rcees. ac. cn

& Em S
F & hERE AR Editor-in-chief WANG Rusong
I EAEASREEE S Supervised by China Association for Science and Technology

ep R R e A A PR BF ST 0 Sponsored by Ecological Society of China

Hutil . b T IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS

HIF L 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 & & I3 it Published by Science Press

Hihk . b A IR LT 16 5 Add ;16 Donghuangchenggen North Street,

MR w65 . 100717 Beijing 100717, China
En Rl e ACARER T Printed by Beijing Bei Lin Printing House,
x 1T #4 4 & K i Beijing 100083 , China N

Hitik . AR FEIAR AL 16 5 Distributed by Science Press M o/

BB RS . 100717 Add 16 Donghuanech N o

: : ghuangchenggen North
> o
Eﬁlﬁ 1( QIO ) 6;‘334563 Street, Beijing 100717 , China 1 m
-mail ; journal @ cspg. net Tel. (010) 64034563 O v

n o el s =
ESh&T  hEEERE A S BT T O OSPE: e - =0

Mtk . AL 50 399 1548 Domestic All Local Post Offices in China > g

Hﬂgﬁéﬁﬁ% .100044 Foreign China International Book Trading g S
}"'%@""E‘: . o o Corporation i N~

R ey —— N

W owr GE LRI 8013 Add:P. 0. Box 399 Beijing 100044, China S
ISSN 1000-0933 P s = - —
N 0o ERIMAF LT ENBERS 82-7 EsSEITRS M670 ZEfr 90.00 5T

CN 11-2031/Q



	fm.pdf
	zml.pdf
	stxb201207100967.pdf
	yml.pdf
	fd.pdf



