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Impact of cold storage on the pupal development and survivorship of
Liriomyza sativae

ZHANG Jin-Yu"*™ GEJin® WEI Jia-Ning®
(1. School of Life Sciences, Anhui University, Hefei 230039, China; 2. State Key Laboratory of Integrated Management of Pest Insects
and Rodents, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract [Objectives] Liriomyza sativae Blanchard, the vegetable leafminer, has been an important insect pest of
vegetables and ornamentals since it was introduced in China in the 1990’s and has also become a model for the study of
plant-insect interactions, cold tolerance, and host adaptation. To improve its captive husbandry, we studied the effect of cold
storage at its developmental threshold (8 ) on pupal development and survivorship. [Methods] Three-day pupae of L.
sativae were collected and stored at 8  and the effect of different periods (0, 7, 14, 21, 28 and 35 days) of cold storage on
pupal development and survivorship monitored. The morphology of developing pupae was observed by dissection at 24 h
intervals and pupae were categorized to different development stages on the basis of morphology. In order to determine the
causes of mortality, we dissected and compared dead pupae from pupal stage and treatment. [Results] Eclosion rates
decreased with the duration of cold storage. Emergence rates significantly declined after 14 days, and fell to zero on day 35.
Pupal development was divided into 7 stages; the prepupal, cryptocephalic, early phanerocephalic, yellow-eyed, amber,
red-eyed, and bristle stages. We found that most mortality occurred in the bristle stage, and that the percentage of dead pupae

increased with duration of cold storage. [Conclusion] The optimal duration of cold storage for pupae was <14 days at 8
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and the bristle stage of pupal development is the most sensitive to cold temperature.
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Fig. 2 The eclosion rate of the Liriomyza sativae third
day instar pupa after treatment at 8  for different times
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Fig. 3 Pupal morphology of Liriomyza sativae at different development stage
A. B. C. D. E. F.
G. H. l. J. K.
L.

A. Prepupal stage; B. Crypto cephalic stage; C. Early phanerocephalic stage; D. Early phanerocephalic stage, ventral view;
E. Yellow-eyed stage; F. Yellow-eyed stage, ventral view; G. Amber stage; H. Amber-eyed stage, ventral view;
I. Red-eyed stage; G. Red-eyed stage, ventral view; K. Bristle stage; L. Bristle stage, ventral view.
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Table 1 The percentage of dead Liriomyza sativae at different development stage after treatmentat8  for different time

%
Pupal stages and mortality rate of each stage (%)
(d)
Storage Early
i - - F P
time (d) Prepupal phaneroceph Yellow-eyed Amber Red-eyed Bristle stage  Eclosion 6 28
stage . stage stage
alic stage stage
0 12.12+8.82b 8.70+4.9b 6.06+4.15b 0.87+1.94b 1.43+£3.19b 54.74+19.14a 16.08+11.85b 9.898 0.000
7 12.56+7.64b 6.61+7.59b 2.86+4.59b 2.82+2.80b 5.83+4.52h 55.04+9.14a 14.29+4.24b 9.354 0.000
14 757£7.69b 5.11+4.90b 3.91+2.16b 1.46+1.64b 2.20+3.33b 71.86+11.60a 7.89+5.10b 19.405 0.000
21 3.54+2.19b 3.57+2.90b 1.85+1.77b 1.39+1.28b 1.33+1.37b 79.52+1.64a 8.79+7.31b 83.955 0.000
28 1.63+1.55b 2.29+1.37b 2.26+2.32b 3.34+1.44b 6.78+7.24b 78.53+7.12a 5.16+2.67b 196.236 0.000
35 11.60£7.40b 6.00+4.00bc 2.80+2.28c 1.20+1.79c 1.60+2.61c 72.40+9.74a 4.40+3.85¢c 119.737 0.000

+

P<0.05 LSD

Data in the table are mean +SE, and followed by different letters in the same row indicate significant difference (P<0.05, LSD).
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