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The Safety Evaluation of Eight Herbicides on Different Developmental
Stages of Hippodamia variegate
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3. State Key Laboratory for Biology of Plant Diseases and Insect Pests/Institute of Plant Protection,

Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: In Xinjiang cotton-growing region, the natural enemies thriving on the weeds within non-crop habitats in
early spring are the main sources of natural enemies immigrating into cotton fields, and are the key for natural
enemy conservation outside cotton fields. In practice, herbicides are widely used to prevent malignant weeds on the
ridges, which can potentially exert adverse effect on non-target natural enemies. In this study, we found no
significant effects of eight herbicides on the egg hatchability, pupal emergence rate and adult survival rate of
Hippodamia variegata (Goeze). However, the survival rate of the 3 instar larvae treated with Quizalofop-p-ethyl,
Tribenuron-methyl, Fenoxaprop-p-ethyl was significantly lower than that of the control group while there were no
significant differences in larval survival rates in the larvae treated with Haloxyfop-P-methyl, Floazifop-p-butyl,
Clethodim, Fluroxypyr, and Oxyfluorfen in comparison with the control group. Eggs treated by Haloxyfop-P-
methyl and Oxyfluorfen showed no significant differences in immature developmental duration, survival rates and
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pupal weight, with exception of significantly reduced pupation rate in Haloxyfop-P-methyl treatment. No
significant effect was observed on the growth and development of 3" instar larvae treated with Haloxyfop-P-methyl
and Oxyfluorfen. The study show that the herbicides commonly used in Xinjiang farmland are relatively safe for H.
variegate, with no obvious toxic and negative effects.

Key words: Hippodamia variegata; herbicides; survival; growth and development; safety evaluation

TEFTSRREIX, WilF Aphis gossypii (Glover) /& AL 2 L, KB AIFFUIE S ORGP AR F R FOZ Ik
TR A T RS, B TR SRR I A i et Y 2 e Hippodamia variegata (Goeze)
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RN RZ .

B R FE WA EY ASE, WEBE, Hepga . AHhAE, BKARER . BAEEY, JEDAES
e R RN SRFE SR T T AR e AR O K EER I TR B, A
W -2 A v P R TG 77 T KRR R B, AR T R R 3= 2 s s B 2SR 2 7o
SR FH R LI S s B A B P OR RO S AN, R DA FER FH L % B A B 38 AP AT 2 Sl e L Bl S R
FeHLAEBE N R T 2 P AN S AN U, )4 B M S e T IR L AT R 2 e A 35 e ) 4 ) S
fiio WEASEPRIFRY, HEAR X AR E Y A B R 2 A v L, RN 28 R U
MEERME R . fEdvsmhlx, HFRBAMY S E 02 R R BAHEMREERH, WeEmk LKA X
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S Coleomegilla maculata (DeGeer). 43K LML Hippodamia convergens (Guérin-Méneville) 5 PE, K
T 50 A B A PR R S ) AR TR 400 ok 25% R 60%, FFAEEIHR L ik B I IHE BT 4K . Freydier
DR R BN 2,4-D Xt HLBE e B 4l s B R SR A AR5 o A2 se T W BOEH R AR
BE I Coccinella septempunctata L. & FIBRIAL RAT N, RILEURGHIET R B m, HAig., #
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% Cyrtorhinus lividipennis (Reuter) il H 1 /4545 I 2.
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Table 1 Tested herbicides and concentrations

ok B0 A R ) 2 A7) AR MEEMAE ARREHE AR R
Formulations of herbicides Manufacturer Active Recommended Dosage used in  Concentrations
ingredients ~ concentrations this study tested in this
study

TR I R R FLH Haloxyfop-P-methyl EC 5% [ g [G 35 A A 7] 108 g/L 25~30mL//  27.5 mL/f 0.10 g/L

LR EREFL it Oxyfluorfen EC R B R AEIRA AL AT BR 2 7] 240 g/L 40~50 mL/ff 45 mL/fT 0.36 g/L

I ST FL Clethodim EC TR F AR 2 A PR 7 240 g/L 27~40 mL/Ri  33.5 mL/Hi 0.27 g/L

SURIL A Z B2 3Ll Fluroxypyr EC VLA AR R B A7 PR 7] 20% 40~70 mL/fi 55 mL/Hi 0.37 ml/L

KR R FLh Quizalofop-p-ethyl EC VLA F LR B A PR 2 ) 15% 20~25mL/fif  22.5 mL/jif 0.11 ml/L

FRRE IR Tribenuron-methyl WP VLA F LR B A PR 2 ) 10% 10~15 g/Fi 12.5 g/Ti 0.04 g/L

KL SRR B R FL Floazifop-p-butyl EC TG RN A A 15% 33~67mL/fii 45 mL/fif 0.23 ml/L

FEE MR R Ui Fenoxaprop-p-ethyl EC JeHt PR A TR 7 69 g/L 50~60 mL/ff 55 mL/Hf 0.13 g/L

1.3 EFHZE
13,1 BREFMAEXNZ FINBFAENTE R 8 PR SR 25 S K 2 BRI OE . ShH. i,
BRI, Serh g R ) SRR — R AL, TOR . S ek A

TEWCY HB™= 100, /K B BRI R N AL 7% B A — 2R 4RI BRI (AR 3.5 cm) N, REIL
JON 1R A RE IR LN 55 85 Y B8 55 A0 21 5 A5 AN T34 G 26 C 1 °C, AN 65% % 5%,
JEHIA 16L:8Ds RIED o 3 d A ORIIFALIEOL, AR ORI IET . WAL FE VAR B, EECY H
BT 2550002, 5 d 5 PRI PA S O, AP FET

VER] 3 W4l 3 HIRARATHL RS (MEMESS ) TR ¥ S% IR EINIERIAE (A2 6 cm, H 4 cm)
213 R ERCE AR AR, B BRI E. HBEEN 1 kU 4 h 2 R,
B SRR TN Z 1 NI S Ab B . W s DA (GE4T4L, B Sem, Rl 100 HZ KD , MANTA
AN - 48 h 5 I AR LT R0, DLBE R il AR REIE AT B e, FERCE SR, R R
b, B R BRI R S i 150~200 k. 300~350 k.
132 BREMAEXNZ FINEAKLTFODH  EIRK 1.3.1 560 L, R PR I ORI R R
LA TT e — DV, X2 By, 3 )R Tmi s i, eI EREEHE. 2557
AL TR B . b3 5 3R] 1,31

XFORE S AL T, K H LU AL RS, WAk 24 h B g B NRSFRIL (E AR 9 ecm) WL BT
BFEATAFR . 3 WY AT AR 48 h J5, MGAETE MARIFERS ASEFR IR, Ry 1 3kgh i, Jf4e
BEE R . B HICRKZ RIURZ R AT Al P R SETAE DL, TARi G 24 h FRELWE, AR
ST AR )
1.4 ZE2MHTFMERE

B B0 22 S B R 2 AR VEAN S IR U SR bR, R T g A (LR ERAEE R >80%) ;
%% bies (BRI R 80%~50%) 5 [Z: BA 4 (FHLRIAFIE R 50%~20%) ; IV
A s (AR BAAE R <20%) .
1.5 FEFKIT S5

Hdn ab BEFN 43 B K F Excel 2016 F1 SPSS 23.0 #AFHEAT . X 2 Bl ONGFAb 2 &) BRI HUA7 i 46
WAL R, SRERE M. BRI 2% 7 %7 (One-way ANOVA) , F£KH] Duncan’s 1517
ZHEE .
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LR REVERR . IR 2 il dun 224 (T4, HoR 5 MEREFDS B 24 (119D .

8 PRI AL LG, 28R 3 WA RN HRIE R EE (P<<0.05) . KRR . RffE. FEIEMAR
RACPRL A BAFRE R WA TG ACT L, WA 5 MO 4 A R BT 8 . RS VRVl =%
BIEHARR . CHBGBE R LR R RR SR 2 50 3 e gh e s (140 , HAx 4 Mg
N4 (N o Z5PHURHL MHZ KRS ALBE S o SR AF I R AP AR ST K IR BT W 2+ (P
>0.05) , 8 FhERECHGS B ARG 224 (T80 ((2) .

®2 BREFLERZ RIAATREHRSHFEER

Table 2 Survival rate of Hippodamia variegata at different development stages after being treated by herbicides

[EREROIP ey g i ki) U Eggs 3 W4) 1t 3" instar larvae i Pupae A Adults
Herbicide types and Gt At frima LAtk Hs CE A
formulations Hatching rate (%) Safety level Survival rate (%) Safety level Emergence rate (%) Safety level Survival rate (%) Safety level
CK 86.67+3.33a I 95.00+2.89 a I 95.00+2.89 a I 96.6741.60 abc I
1o TR PR R L 73.33+3.85a il 91.67£6.00 ab I 86.67+333a I 95.000.00 be I
Haloxyfop-P-methyl EC
LGB TR 75.56+2.94 a il 90.00+2.89 ab I 90.00+2.89 a I 98.33+1.60 ab I
Oxyfluorfen EC
SURIE A 2 TR AL 85.56+6.76 a I 85.00+2.89 abc I 85.00+2.89 a I 98.33+1.60 ab I
Fluroxypyr EC
FEER R FLah 80.00+5.09 a I 75.00+2.89 be il 90.00+2.89 a I 98.33+1.6 ab I
Quizalofop-p-ethyl EC
IR R A 78.89+1.11a il 71.67+4.41 ¢ il 90.00+5.00 a I 100.000.00 a I
Tribenuron-methyl WP
FEME R B R FL 78.89+2.93 a il 81.67+8.81 abc I 90.00+2.89 a I 100.000.00 a I
Floazifop-p-butyl EC
FENEMR B R 74.44+7.78 a il 75.00+7.63 be il 88.33+1.67a I 98.33+1.67 ab I
Fenoxaprop- p-ethyl EC
I B L 80.00+5.09 a I 78.33+4.41 abc il 91.67+1.67a I 93.33+1.67 ¢ I
Clethodim EC

T Hli I R ARUEL, [ SRR A AN T REOR 0.05 KP EER R

Note: The data are presented as mean=+ SE, and the data in the same column with different lowercase letters are significantly different at 0.05 level.
22 REFAENZ ZIAHEKEZFRIFM
221 ABEIAEMAKLKFHYE FHESRMLFRR . CERAR A2 U P S, XTEN.
ghdi, wRR Py, DARHREE . iR R B (P>0.05) o msloRit FOR RIBTE AL, %)tk
i F 400 85.96%, BFALTHE AR (P<0.05) (k3) .

£3 BRETLEBEZRINBNREHRSHERLE
Table 3 The development and growth of eggs and other following stages of Hippodamia variegata after being treated by herbicides

] G4 44 o] e RS LS P
Treatments Egg period Larval period Pupal period Pupation rate Pupal weight Emergence rate
(d (d @ (%) (mg) (%)
HAKX I CK 3.971£0.03a 7.90£0.24 a 3.37£0.06 a 97.15£143a 11.17£0.17 a 99.01t1.34a
1+ RO R R ALl 3.9240.04 2 7.64£0.31a 3.46+0.17a 85.96+£3.56 b 10.75+0.11a 93.33+6.67a
Haloxyfop-P-methyl EC
LGRS Oxyfluorfen EC 3.97+£0.01a 8.39+0.23a 3.52+£0.01a 90.17£2.42 ab 11.16£0.52a 9841t1.59a

T Hli I E R ARUER, SR T RERTR 0.05 KF BRI

Note: The data are presented as mean=+ SE, and the data in the same column with different lowercase letters are significantly different at 0.05 level.
222 AEIRGEAFHEKKTNDE  SAGHIE T R R LA BEAC L 2 57 Bk 3 i 4) dUfs

AL PRAH 553G KO0 BEALI 3 e gl de Akl by 300 whabl . di A (el PR B EA BEER (P>0.05)
(£4) .
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x4 BREFNEEFSRIAHIBHNAREFHATHEKRES
Table 4 The development and growth of 3™ instar nymphs and other following stages of Hippodamia variegata at different development stages

after being treated by herbicides

posil 3 4yt i g ) LT (R TES Iy Pt
Treatments 3" larva-pupa duration Pupal period Pupation rate Pupal weight Emergence rate
@ @ (%) (mg) (%)
HAKX CK 4.15+0.13a 3.81+£0.04a 93.33+192a 9.99+0.14 a 94.13+3.14a
rE ORI R R FL i 423+0.17a 3.82+0.05a 87.78+5.56 a 9.95+0.19a 89.24+7.12a
Haloxyfop-P-methyl EC
AR FLM Oxyfluorfen EC 43140.12a 3.7240.07a 90.00+1.92a 10.18+0.21 a 93.73+£2.63 a

T Hli I E R ARUER, SN T RERTR 0.05 KF BRI

Note: The data are presented as mean=SE, and the data in the same column with different lowercase letters are significantly different at 0.05 level.

3 g

B AL R R 2 DL Aol 32, 3L 19 B 50 Bl RARIYE Y 18%, WM AR 82%,
T A AR R B B 64%, A2 36% . RO AR R AT B A B e ] O R L A
P = L e S| B ) e 1B 8wy PN 7O N 55 Y PR B R e S i = A T
ReFE, RARIASEE SRR R . SRR . ISR B . REWEMR BR | s B im0, A
TR, AR 8 PR FL RIS 2 e B BE Ak . diPIib R O R I T B 5 s R R R
IR . RIEME R R R A PRAH 22 e B 3 W) AT AR BN TS KON IR, XY b 4y, AR 5 R
B BLFN ) AP 2R B o A8 SRR R R S5k 25 A BE 2 e B O L 3 W84l S,
YR8 AR S AL ) U AL R R A, TR S, S D DL R A AR . A T B
ity ARG R, FrgiA HE I 8 MR FAIN 2 R R AR S A KK ERAHEN EESY W, X—F7R
G5 RS X 5 245 B T R R B bR B R B AR T, 1405 TR .

2 A28 0 LR RS A AT — s T, BRI AN Sh o ARG R BN 55 T iR 5T T BR AT
FIXF 22 S B0 AN 5] O I B R0, AR F AR R G b B s A T R e n] BT R B Ll A Tl 4 5%
M. Agnello 25P'SRAIMLINAR TR . FARE . BRI AL B K G, FITh G, RBURAR 2 AL B K EHIRE
S5 RFZ B Epilachna varivestis Mulsant %] HUR 8 1 A AC, LE SR 55 R A3 ) A1 1 SR PR 4)) He b i
T TN IR XA AR R TR 8 e OB R A R R R TG S VG B B A T TR . Xin
A2V 5 24 W 7K R M ARG 70 2 ) 2,4-D JiF, TR 1 B0 00350 M R o M R 7 2R S B, 3 K
MR AU Chilo suppressalis (Walker) I 01 39 5%, 0T # % B A IR B8 m\ 28 /N % Anagrus
Nilaparvatae (Pang et Wang) 8 55| ). KIAPEAT A0 2 B B2 SO R IR AR V& HH I P 2 RN 54, B
ICHE 2 FEE, A2 A KN AERF AR BRI K, AT 5 AR B 1 Bt R A AR A R 7 e A A
1, BEMT MR B R AR, 22 ERR, BRI T A 2 Fhag A2 o0t B BUREO™ A A . ARHESY
FKW, e b I 8 MR A 2 el b e 4y, WA W R I B RMER S5 PO, X L
B 2 SRR R AR B I Re M I s AT AR st — DV

& & X
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