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Table 1. Inhibition effects of pyriproxfen and buprofezin on the egg-hatching rate of Bemisia tabaci

Total no. of observed eggs

Egg-hatching rate” (mean + SD) (%)

X pyriproxyfen buprofezin control pyriproxyfen buprofezin control

1 105 131 134 0b 90.0+10.3 a 97.7£59 a
2 56 77 129 0b 98.0+1.6 a 97.4+2.6 a
3 119 168 165 0b 93.1£59 a 92.9+4.2 a
4 187 202 187 0b 95.0+1.2 a 96.4+0.9 a
5 412 397 403 0b 97.4+0.7 a 96.8+0.9 a
Total 879 975 1018 0 93.749.6 96.4+3.4

D The same letter within the same row indicates that means were not significantly different according to the

Tukey-Kramer HSD test (0=0.05).



g

A AR EE A SR I L 81

Treatments

[ Control

. I Pyriproxyfen

80 I spirotetramat
g
)
£
S
-
B %

20

10

0

[ 1 2 3 4 5 7 8 9 10
Days after treatment

B— BAESHEGRKEEIAREREPB I cRE GRERRIZER) -

Fig. 1. Residual effects of pyriproxyfen and spirotetramat treatment on the egg-hatching

rate (£standard error) of Bemisia tabaci.
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[ 1-day-old eggs
[J 2-day-old eggs
[ 3-day-old eggs
[J 4-day-old eggs
[ 5-day-old eggs

B@ﬁ

Pyriproxyfen Spirotetramat

Treatment

B aFES

Buprofezin Control

(110 ppm) ~ BIRE (100 ppm) ~ FAZ5F (250 ppm) S 3 BE &4
RAMHHAED R REHR) 1

Z 5 HEIE/LE (n=308~508) 2 &

£ (RNPRER/PALE (median) » R NFRE L FRD B AHEBIENE |

O A8 (Quantiles 1, Q1) ~ B2 3 WU Q3 ERENKRDE O

(InterQuartile Range, IQR) ; BR LR AR (whiskers) » HEREEN(E o
Fig. 2. Effects of pyriproxyfen (110 ppm), spirotetramat (100 ppm), and buprofezin (250 ppm)

on the hatching rate of 1 to 5 day old tobacco whitefly (Bemisia tabaci) eggs. (The center

line in the box shows the median for the data, the bottom and top of the box show the 25%

and 75™ quantiles, or percentiles. The length of the box is the difference between these

two percentiles and is called the interquartile range (IQR). The whiskers, the lines extend

from the box, represent the expected variation of the data.)
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Inhibition Effects of Insect Growth
Regulators Pyriproxyfen, Buprofezin, and
Spirotetramat on Egg Hatching of Bemisia
tabaci (Hemiptera: Aleyrodidae)

Ying-Shiou Lin'*, Pei-Ling Wu!

Abstract

Lin, Y. S., and Wu, P. L. 2021. Inhibition effects of insect growth regulators pyriproxyfen,
buprofezin, and spirotetramat on egg hatching of Bemisia tabaci (Hemiptera: Aleyrodidae).
Taiwan Pestic. Sci. 10: 77-89.

The tobacco whitefly, Bemisia tabaci, is a common small insect pest in agriculture that
also causes a significant threat to the greenhouse industry. At present, insecticides primarily
target the adult stage of whiteflies. However, adult whiteflies prefer to live on the back of
middle and lower leaves, which makes them hard to reach by pesticides. Climate change has
also increased the whitefly reproduction rate, and pest control in the field is now much more
difficult than before. Accordingly, both insecticides and control techniques that feature egg-
killing functions are needed to improve the field management of whiteflies. In this study, we
investigated the action characteristics and field application techniques of three insect growth
regulators (IGRs), pyriproxyfen, buprofezin and spirotetramat, by studying (1) an inhibition
assay of egg hatching, (2) residual effects of IGRs on one-day-old eggs, and (3) hatching
rates of eggs at different ages. Results showed that egg-hatching rates were completely
inhibited by pyriproxyfen, while no egg hatching inhibition was observed in the buprofezin
treatment and blank control. In investigating “residual effects of IGRs on one-day-old eggs”,
we found that, from 0- to 10- days after treatment with pyriproxyfen, the egg-hatching rate
ranged from 1.3 to 9.4%, with no significant differences by ANOVA (p = 0.6959). These
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results suggest that, after 10 days, pyriproxyfen residue still possessed the ability to inhibit
the hatching of whitefly eggs. For spirotetramat and blank control, the hatching rates were
67.4~96.0% and 85.7~97.1%, respectively, and there were no significant differences
between the spirotetramat treatment and blank control, except for the 3rd day after
spirotetramat application (p = 0.0124). In investigating effects of IGRs on the “hatching rates
of eggs at different ages” we found that, when treated with pyriproxyfen, the hatching rate
of 1- to 3-day-old eggs was 0%, while that of 4- to 5-day-old eggs were 28.3 and 65.7%,
respectively. These results indicate that pyriproxyfen was more effective at inhibiting the
hatching of 1- to 3-day-old eggs. There were no significant differences among buprofezin,
spirotetramat and blank control with regard to the egg-hatching rate of whiteflies at different
ages. In summary, pyriproxyfen showed the best inhibition effects on whitefly egg hatching
among the three tested IGRs in terms of both “preventive application” and “therapeutic
application”. Conversely, buprofezin did not inhibit whitefly egg hatching. Results of this
study should be useful to farmers who wish to improve whitefly control techniques in the
field.

Key words: Insect growth regulator, pyriproxyfen, buprofezin, spirotetramat, whitefly,

inhibition of egg hatching



