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Why can Cacopsylla chinensis nymphs breathe in honeydew?

GAO Xin', YU Qiang!, LIU Yan', ZHAO Long-Long?", JI Jia-Yue?, MA Rui-Yan! (1. College of
Plant Protection, Shanxi Agricultural University, Jinzhong 030801, Shanxi Province, China; 2.
Pomology Institute of Shanxi Agricultural University, Jinzhong 030815, Shanxi Province, China)

Abstract: Cacopsylla chinensis, a terrestrial insect, was studied for its nymph’s respiratory
mechanism in honeydew through immersion experiments. The survival of C. chinensis nymphs in
water under different immersion conditions was studied. The respiratory system structure of C.
chinensis nymphs was studied by lactic acid immersion. And the scanning electron microscope
was employed to observe the spiracles' ultrastructure of C. chinensis nymphs. The results showed
that under natural conditions, the immersion rates of 1~5 instar C. chinensis nymphs in honeydew
were all over 76.00%. The immersion rate of 2™ instar nymphs was the highest (99.00%=+1.00%).
The median lethal time of C. chinensis nymphs under immersion conditions is 12.47 hours. And
with the extension of immersion time, the mortality rate of nymphs gradually increased. C.
chinensis nymphs had 5 pairs of spiracles, including 2 pairs on the chest and 3 pairs on the
abdomen. The C. chinensis nymphs had densely grown 90 um hydrophobic setae around their

abdominal spiracles and wing buds. The ultrastructure of hydrophobic setae formed a layer bubble
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membrane, allowing nymphs to breathe in water or honeydew. But when surfactants were added to
water, the bubble membrane was eliminated, and the underwater respiration of C. chinensis
nymphs was significantly affected. After only 10 minutes, the mortality rate of nymphs has
reached 95.00%=+1.83%. This study indicates that the bubble membrane formed by hydrophobic
setae of C. chinensis nymphs was used to breathe in water or honeydew. Based on the above
results, it can provide reference for the scientific and ecological control of C. chinensis.
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Fig. 1 Cacopsylla chinensis nymph immersed in honeydew at the natural condition

WA, N ERE KRS R B, NmEdH E R KE A B . Note: A was early instar nymph of C.

chinensis immersed in honeydew; B was thelate instar nymph of C. chinensis immersed in honeydew
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Fig. 2 Proportion of Cacopsylla chinensis nymph immersed in honeydew at the natural condition
A B EARFNE FRER IR A Duncan W38 72 AR 3 (P<0.001) , T, Note: Different lowercase

letters on the column indicated significant differences by Duncan’s test (P<0.001) .The same below.
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Fig. 3 Mortality of Cacopsylla chinensis nymphs with different duration of immersion
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Fig. 4 Cacopsylla chinensis nymph immersed in water
Ee A, kb [E AL R E A R AR T B R B, Ak e [ AU R BT U R S
#ifE . Note: A, bubble film formed at the postabdomen of C. chinensis nymph immersed in water; B, bubble

film formed under the wing buds of C. chinensis nymph immersed in water
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Fig. 5 Mortality of Cacopsylla chinensis nymphs with different immersion treatments
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Fig. 6 Spinous hydrophobic setae inserted around the spiracles of Cacopsylla chinensis nymphs
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Fig. 7 SEM image of venter of Cacopsylla chinensis nymphs
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Fig. 8 SEM image of spiracles surrounded by spiny setae of Cacopsylla chinensis nymphs
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Fig. 9 Respiratory system of different Psyllidae nymphs under optical microscope
TE: A, NEMEARIER; B, AMRKKARES R C, NFRAREL R, Note: A, E. robinaenymphs; B,

B. gobica nymphs; C, A. mori nymphs.
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Fig. 10 Respiratory system of Cacopsylla chinensis nymphs
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Fig. 11 Respiratory system schematic diagram of the Cacopsylla chinensis nymph
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