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Sublethal effects of cyetpyrafen and cyenopyrafen on Panonychus citri

(Acari: Tereanychidae)
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Abstract: [Objective]Phytophagous mites of the genus Zezanyc/uus and Panonychus are serious pests
on plants worldwide. Among these, the citrus red mite, Panonychus citri (McGregor), is one of most no-
torious and devastating citrus pest causing a huge fruit yield loss every year. Biological control of
P. citri with native predators has been successfully implemented in many orchards, but is still only used
on a rather limited scale. Today, caricides are still of utmost importance in the control of P. citri and this
is unlikely to change in the near future. In this study, the effects of sublethal concentrations of cyetpyra-
fen and cyenopyrafen on P. citri were assessed. The aim of the present study was to evaluate the effect
of cyetpyrafen and cyenopyrafen on life parameters based on the concentration-response bioassay of
P, citri, and provide a theoretical basis for proper application of two acaricides. [MethodsJAll of the ex-
periments were conducted under laboratory conditions [(26+1) ‘C, 14 h: 10 h (L: D) and (75%+5%)
RH]. The fresh and clean citrus leaves were cut into round discs with a diameter of 25 mm and a circle
of absorbent cotton strips around the edge to keep moisture, which were used to feed P. citri. Leaf disc
bioassay was employed to test the toxicity of cyetpyrafen and cyenopyrafen to P. citri. The sublethal
doses of cyetpyrafen and cyenopyrafen (LC,, and LCy) were selected to treat the eggs and female adults

of P. citri. After eggs and female adults were exposed to LCy, and LC;, concentration, the development
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and fecundity of F, and F, generations were evaluated scientifically. [Results1The results of toxicity test
showed that the LCs, of cyetpyrafen and cyenopyrafen to P. citri eggs were 11.77 mg-L" and 12.59 mg-L",
the LCs, against female adults of P. citri were 1.17 mg- L' and 2.01 mg- L', respectively. It indicated
that the toxicity of cyetpyrafen and cyenopyrafen to P. citri was strong and the toxicity to female adults
was stronger than that to eggs. The nymphal stage of P. citri after F, generation was significantly short-
ened after treatment with sublethal doses of cyetpyrafen LC,, and LCs,. The egg stage, larval stage and
immature stage of LC,, were significantly shortened after treatment with sublethal doses of cyeno-
pyrafen LC,. But the egg stage was significantly prolonged, and the larval and postnymph stages were
significantly shortened after treatment with sublethal doses of cyenopyrafen LCs. The results of the
four treatments showed that the oviposition period of female adult mites was shortened and the amount
of oviposition decreased. In general, the fecundities of the F, generation of P. citri slightly decreased af-
ter eggs and female adults were exposed to LC,, and LC; concentrations of cyetpyrafen and cyeno-
pyrafen for 12 h. When the female adults of P. citri were treated with cyetpyrafen and cyenopyrafen at
the doses of LC,, and LCs, the oviposition period, fecundity and longevity of female adults decreased,
but not significantly. In F, generation, the larval stage and prenymph stage were significantly shortened
after treatment with sublethal doses of cyetpyrafen LC,, and LCs. There was no significant difference
between two treatments of cyenopyrafen and the control except the nymphal stage significantly de-
creased before treatment with sublethal doses of cyenopyrafen LC,,. The results also showed that the fe-
cundity of F, generation increased significantly and the longevity of adult mites decreased after treat-
ment with cyetpyrafen LC,, and LCs. Values of the intrinsic rate of increase (1) (0.193 1 and 0.190 4)
of F, generation of P. citri treated with sublethal concentrations (LC,, and LCs) of cyetpyrafen were
higher as compared with the control (0.156 7). Net proliferation rates (R,) (22.90 and 21.89) of F, gener-
ation of P, citri treated with sublethal concentrations (LC,, and LCs) of cyetpyrafen were higher as com-
pared with the control (15.37). Population doubling times (Df) (3.59 and 3.64) of F, generation of P.
citri treated with sublethal concentrations (LC;, and LCs) of cyetpyrafen were lower as compared with
the control (4.43). There was no significant difference in fecundity per female compared with the con-
trol between LC,, and LCs, treatments with cyenopyrafen, but the longevity of female adults decreased
significantly. F; generation of P. citri exposed to sublethal concentrations (LCs) of cyenopyrafen for 12 h
had almost the same r, (0.162 7) value as the control, but F, generation of P. citri had increased r,
(0.179 8) value as compared with the control after exposed to sublethal concentrations (LC,y) of cyeno-
pyrafen for 12 h. The Dt (4.28) of F, generation of P. citri treated with sublethal concentrations (LCs) of
cyenopyrafen was similar to the control, but the Dt (3.86) of F, generation of P. citri treated with sub-
lethal concentrations (LC,) of cyenopyrafen was lower as compared with the control.[Conclusion]Cy-
etpyrafen and cyenopyrafen had a low-dose-stimulating effect on P. citri, and both played a certain role
in facilitating the development of future populations, which was of significance in developing integrat-
ed pest management (IPM) strategies. But the proliferation of P. citri was reduced without effect at high
concentration of cyenopyrafen.
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Table 1 Toxicities of cyetpyrafen and cyenopyrafen to adult and egg of Panonychus citri

2551 N [EVEVyE PERE  p(LCo)(95%EAHEIR, p(LCi)/ p(LCs)/
Insecticide Mite state Regression equation R 95% CD/(mg-L™") (mg-L™") (mg-L™")
M i IME 5 Female Y=4.463+7.926 X 0.952 8 1.17(1.09-1.24) 0.81 1.00
Cyetpyrafen il Egg Y=1.479+3.289 X 09192 11.77(10.94-12.65) 479 8.15
I ek i W B Female Y=4.13142.874 X 0.9276 2.01(1.74-2.30) 0.72 1.32
Cyenopyrafen il Egg ¥=0.650+3.955 X 0.928 9 12.59(12.12-13.07) 5.97 9.28

Y{ H LCSO\LCJO *D LCIO i@ﬁﬁ—%{ﬁo
Note:LCs LCs and LC)oare calculated values.
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Table 2 Effects of sublethal doses of cyetpyrafen and cyenopyrafen on developmental

duration of Panonychus citri after egg treated (mean+SE) d
b3 CRE] AL i 30 JE A AR A
Treatment Egg period Larval stage Protonymph stage Post nymph stage Immature stage
XFHE CK 5.48+0.03 b 1.82+0.05 a 1.65+0.07 a 2.15+0.05 a 10.83+0.27 a
ALC,, 5.43+0.03 ¢ 1.95+£0.03 a 1.74+0.04 a 1.99£0.03 b 11.04+0.10 a
ALCs, 5.53+0.02 b 1.84+0.03 a 1.61+0.05 a 1.89+0.03 ¢ 10.89+0.07 a
CLCy 5.34+0.03 ¢ 1.43+£0.05 b 1.70£0.04 a 2.05+0.04 ab 10.47+0.09 b
CLCy 5.68+0.06 a 1.234£0.07 ¢ 1.60+0.04 a 1.9840.04 be 10.49+0.11 b

1%+ ALCion ALCi0~ CLC 10+ CLCso 73 71132725 2 MR85 5 A1 WL 95 5 7 A0 B LCoo A1 LCoo AEER 5 22 P Hiedli 1 BB, 18] — 41 Kl J AN )

NG BEFRORA RIS R AL B ] 7E 0.05 AP EEFREE. TR.

Note: ALC,y, ALCs, CLC), and CLCj respectively indicated that the sublethal doses of cyetpyrafen and cyenopyrafen were treated with LC,, and

LCy. Data are mean+SE, and followed by the different small letters in the same column indicate significant difference at the 0.05 level. The same be-

low.
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Table 3 Effects of sublethal doses of cyetpyrafen and

cyenopyrafenon longevity and fecundity of Panonychus citri

after egg treated
FEERET IR BRI AR A A
Treatment Prophase Oviposition  Eggs per Adult
oviposition/d period/d female longevity/d

X CK 1.81£0.12a  10.62+1.09a 37.73+£3.55a 22.54£1.13a
ALC,  1.23+0.06bc 10.36£0.57a 34.77+2.53a 22.79+0.55a
ALCyy  1.1530.04c  8.74+0.49 ab 33.62+2.94a 20.66+0.51 ab
CLC\ 1.73£0.12a  9.63+0.81 ab 33.40+3.31a 21.43+0.83 a
CLCs 1.43£0.08 b 7.79+0.58 b 29.254+2.93a 18.91+0.58 b

223 24P AERT) BB K F AL LI AT G XA B A
v MNRAT LR, SXFHEAH EE, 2 M i
LCo Atb B P4 B2 3G K 22040 38 T 225 T BeAIC, -~ 3
AR BN A0 £ 338 BT[] AH 22 A8 K, LCao A0 B B
SO R 2 O, T A AN £ 48 I 1) 4
X FR A 4 T 36 b B A= i R S 40 52 K LC
AL FE ;2RI I L.C o A LCso b B 55 55 18 B A4 AH 25 A
Ko
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Table 4 Sublethal effects of cyetpyrafen and cyenopyrafen on life table parameters of Panonychus citri after egg treated

Lb N B A JEI BRI K52 i 2 S35 AT FEA 184 I [
Treatment Fm A Ry T D,

iR CK 0.203 7+0.002 5 b 1.2259+0.003 0 b 37.33+7.10 a 17.57£0.73 a 3.40£0.04 a
ALC,o 0.199 2+0.003 9 b 1.220 4+0.004 7 b 32.39+2.57 a 17.43£0.24 a 3.48+0.07 a
ALCy 0.217 120.003 1 a 1.242 5+0.003 8 a 34.29+0.89 a 16.28+0.23 ab 3.19£0.05 b
CLC\ 0.204 3+0.005 5 b 1.226 8+0.006 7 b 32.32+2.17 a 16.99+0.25 ab 3.39+0.09 a
CLCy 0.206 9+0.000 9 ab 1.229 9+0.001 1 ab 27.53+0.76 a 16.86+0.18 b 3.3540.01 ab

2.3 2 Fh R ) A B S 5 2 A 2R o U 4 R X AR 3R
MFRERKAE EENZN

2.3.1 2 AP AR B SR 2 AL I A R 3 Fo X A
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Table S Sublethal effects of cyetpyrafen and
cyenopyrafenon fecundity and longevity of F,generation of

Panonychus citri after female adult mite treated

wa TN RE Reh
Treatment period/d Eggs per female Adult longevity/d
XPHECK 9.80+£0.67 a 42.23+4.11 a 12.5240.65 a
ALC 9.30+0.43 a 36.90+2.18 a 11.42+0.41 ab
ALCy 8.56+0.43 a 40.94+2.13 a 10.76+0.46 b
CLC, 8.32+0.53 a 36.15+£2.77 a 10.76+0.51 b
CLCs 8.18+0.84 a 33.85+4.04 a 10.28+0.51 b

R R B M R 6T LLEH, 2 M
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Table 6 Sublethal effects of cyetpyrafen and cyenopyrafen on developmental duration of F, generation
of Panonychus citri after female adult mite treated ( mean+SE) d
At G 3 L] I U 4 Ja A W A
Treatment Egg period Larval stage Protonymph stage Post nymph stage Immature stage
X CK 5.64+0.06 a 1.68+0.07 a 1.90+0.07 a 2.15+0.07 a 11.27+0.15a
ALC, 5.76+0.07 a 1.54+0.06 b 1.63+£0.05 b 1.97+0.06 a 10.82+0.10 b
ALC;s 5.66+0.05 a 1.54+0.07 b 1.66+0.06 b 1.9940.13 a 10.83+£0.15b
CLCyo 5.74+0.05 a 1.74+0.05 a 1.64+0.06 b 2.08+0.06 a 11.06£0.09 a
CLCy 5.79+0.06 a 1.76+0.07 a 1.73+0.06 a 2.06+0.06 a 11.23+0.12 a

B A5 R IR ZE AN K 5 Wi fiE LCLo, LCso A3 2H
G HA BT 0963, AR R RO B S A 0, 2 () 2
FEAK o 55 I UL 06 G A A B, 2 e I Ach 35 XS AR
A 2 JTCH E RSO F A A 5328 3 5 e 5K o
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Table 7 Sublethal effects of cyetpyrafen and cyenopyrafen on hatching rate, fecundity and longevity

of F, generation of Panonychus citri after female adult mite treated

T HETE L L L 5 Wb
Treatment Hatching rate/%  Female sex ratio/%  Pre-oviposition period/d ~ Oviposition period/d Eggs per female Adult longevity/d
XHECK  97.2+1.4ab 66.143.3 ab 1.60+0.07 ab 9.41+0.55 a 15.39+1.42b 23.90+0.51 a
ALC, 923£1.4D 72.5+6.2 a 1.38+0.06 b 7.83+£0.44 b 22.88+2.05 a 21.36+0.36 b
ALCy 97.242.8 ab 56.6+£2.8 b 1.51+0.10 ab 8.00+0.50 b 21.8242.09 a 21.89+0.47 b
CLCyo 98.6+1.4a 72.7+4.4 a 1.48+0.06 ab 7.00+0.39 b 16.05£1.39 b 20.85+0.34 b
CLCx 98.4+1.6 ab 66.9+4.9 ab 1.73£0.13 a 7.40+£0.50 b 15.87+1.88 b 21.79+£0.57 b
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Fig. 1 Sublethal effects of cyetpyrafen and cyenopyrafen on survival rate (Ix) and age-specific fecundity (m,) of F, generation

of Panonychus citri after female adult mite treated
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Table 8 Sublethal effects of cyetpyrafen and cyenopyrafen on life table parameters
of F, generation of Panonychus citri after female adult mite treated

Ab B A Je IR 2 ey e SEE AR TR I8 6] 1)
Treatment P A R, T D,

CK 0.156 7+0.005 3 b 1.170 6+0.007 1 b 15.37£2.72 a 17.23+£0.54 a 4.43+0.15a
ALC, 0.193 1+0.003 4 a 1.213 0+0.002 4 a 22.90+1.79 a 16.18+0.29 ab 3.59+0.04 b
ALCy 0.190 4+0.004 1 a 1.209 7+0.005 1 a 21.89+2.24 a 16.16+0.55 ab 3.64+0.08 b
CLCy 0.179 8+0.003 6 a 1.197 0+£0.007 5 a 16.54+1.27 a 15.58+0.43 b 3.86+0.08 b
CLCs 0.162 7+0.007 6 b 1.176 8+0.008 9 b 15.99+£3.19 a 16.77£0.36 ab 4.28+0.19 a
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