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Sublethal effects of diflubenzuron on the growth and
reproduction of an experimental population of Tetranychus
cinnabarinus (Boisduval) (Acari: Tetranychidae)
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Abstract [Objectives] To evaluate the sublethal effects of diflubenzuron on the development and reproduction of
Tetranychus cinnabarinus. [Methods] The leaf disc dipping method was used to investigate the sublethal effects of
diflubenzuron on the development and reproduction of a laboratory population of 7. cinnabarinus. [Results] The LCsy, LCs
and LC,, of diflubenzuron on the eggs of 7. cinnabarinus were 15.825, 6.089 and 1.534 mg/L, respectively. Compared with the
control group, treating eggs with a sublethal dose (LC;y and LCj) of diflubenzuron did not result in a significant difference in
the duration of either the larval period, or that of the protonymph or deutonymph, but the egg period and quiescent duration
were significantly prolonged. The hatching rate, larval and the nymph survival rate, number of eggs laid and mean female life
span, were all decreased by sublethal exposure to diflubenzuron. The LC;, treatment group had a significantly longer
pre-oviposition period and significantly shorter oviposition period than the control group. The net reproductive rate (R,) of all
treatment groups was significantly lower than that of the control, with that of the LCsy group being the lowest. The intrinsic

rate of increase (r,,) and the finite rate of increase (1) of all three treatment groups decreased, but only that of the LC; group
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decreased significantly. The doubling time (D) of the LCs, group was significantly prolonged. There was no significant
difference in the mean generation time (7) and sex ratio of the treatment groups and that of the control. [Conclusion] Different
sublethal concentrations of diflubenzuron have significant inhibitory effects on the longevity and fecundity of 7. cinnabarinus.
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Table 1 Median lethal concentration and sublethal dosage of diflubenzuron to Tetranychus cinnabarinus eggs

H AR R . Zz LCsp mg/L LC; mg/L LCyy mg/L
Developmental ¢ p oquaion ~ Correlation 95% CL 95% CL 95%CL
stages coefficient R
15.825 6.089 1.534
Egg y=-1.516+1.264x 0.926 6.242

11.895-19.855 3.734-8.534 0.662-2.671
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Table 2 Effect of sublethal concentrations of diflubenzuron on egg hatchability, survival rate of
larval and nymphal of Tetranychus cinnabarinus after treatments with eggs

BBt Stages Treatments
n CK n LCo n LCs
Ege hz[:cé}?:fjﬁyz( o 139 97.34+1.23% 129 90.82+2.13% 110 76.75+2.64°
Survivalzrjiffiiie (% 136 95.27+1.23% 124 87.26+2.63° 105 73.54+4.02°
Survival ri%ffﬁiiph (% 132 91.90+1.79° 123 86.19+2.29° 97 69.31+1.23°
Survival rﬁ%ﬁfﬁiﬁfnph (% 130 90.93+1.19* 122 85.90+2.21° 90 62.85+3.28°
LCso 6.70% 21.15% 11.14% P>0.05
8.41% 19.44% F=12.11 P=0.00<0.05
5.53% 30.88% 18.03% 32.79%
30.21% 38.75% P>0.05 LCj
23.59%  31.26% P>0.05 LCs F=11.08
8.22% 16.35% P=0.00<0.05 33.68% F=8.96
23 THEFEBRARTRBHESSFHHY  P-0.00<0.05 F=13.05 P=0.00<0.05
A0 F=14.04 P=0.00<0.05
P<0.05
3 3 22.89% 27.71%
16.85%  37.84%
LC;p LCs F= 11.63%  24.42%
47.12 P=0.00<0.05 10.89% P>0.05

3 TESESERR R AR IR SR A 5% 5P 5 3 HL = DR 8 K ik i T 14 5 A Y S
Table 3 Effect of sublethal concentrations of diflubenzuron on fecundity and longevity of female
adult of Tetranychus cinnabarinus after treatments with eggs

AbPH Treatments

BBt Stages

CK LCo LCy
FEOIRT (d Preoviposition 1.2240.05° 1.44+0.05° 1.62+0.07°
FEBI] (d  Ovipositiom duration 12.59£0.61° 10.90+0.68* 8.35+0.63"
F3E H 7GR (Bi/d  Number of laid eggs per female everyday 4.80+0.29° 3.35+0.22° 2.94+0.28°
SEH A MEF= ORI (B Number of laid eggs per female 55.03+5.01° 42.05+2.85° 37.83+2.29°
W2 %4y (d Female adult longevity 25.07+0.64° 23.01£0.67° 20.97+0.65°
SCEHE%RL (3 Number of experimental mites 115 79 46

+ Duncan P<0.05

Values in the table are mean + SE, and followed by different letters within the same column are significantly different
(P<0.05) (Duncan’s new multiple range test). The same below.
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Table 4 Effect of sublethal concentrations of diflubenzuron on developmental duration
of Tetranychus cinnabarinus after treatments with eggs

AbFH Treatments
BBt Stages
CK LCo LC;y
5 (d  Egg period 3.95+0.03" 4.38+0.04° 4.39+0.05°
4 (d  Larval period 1.67+0.04 1.58+0.04 1.65+0.05°
S —# 23] First quiescent stage 0.83+0.03® 1.02+0.05° 1.06+0.05°
HI&W (d  Protonymph period 1.19+0.03? 1.12+0.04° 1.12+0.06"
5 # B Second quiescent stage 0.74+0.02° 0.89+0.04° 1.02+0.05°
Ja#&# (d Deutonymph period 1.24+0.03° 1.2640.03? 1.26+0.05"
2 =# 5] Third quiescent stage 0.86+0.02° 0.96+0.03* 1.07+0.04°
SCEGHEE (3 Number of experimental mites 115 79 46
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Table 5 Effect of sublethal concentrations of diflubenzuron on life table parameters
of Tetranychus cinnabarinus after treatments with eggs

o PPEEDER, PUSCHKE . RBKEG MR T gy p, D)

Net reproductive  In trisicrate of Finite rate of ~ Mean generation .. [2/(2+3 1(%)

Treatment rate increase increase time Doubling time Famale rate

CK 54.52+0.74* 0.22+0.01° 1.25+0.01* 18.03+£0.51* 3.13£0.09% 83.89+0.14%

LCy 38.30+4.51° 0.19+0.01* 1.21+0.01° 18.67+0.44° 3.57+0.12% 81.13+0.07°

LC; 24.76+3.44° 0.17+0.02° 1.18+0.02° 19.23+1.06° 4.21£0.36° 79.63+0.05°
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Fig.1 Effect of sublethal concentrations of
diflubenzuron on the survival rate of adult female
Tetranychus cinnabarins after treatments with eggs
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Fig. 2 Effect of sublethal concentrations of
diflubenzuron on the average number of eggs laid
per female per day of Tetranychus cinnabarinus

after treatments with eggs
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