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New mutations in hind wing vein of Apis cerana cerana ( Hymenoptera. Apidae)

induced by lower developmental temperature
ZHOU Bingfeng" , ZHU Xiangjie, LI Yue
College of Bee Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China

Abstract: The capped broods of Apis cerana cerana were incubated at constant lower temperature of 30°C or treated at 24°C
for 24, 48, 72 h and then incubated at 35°C ('the optimum temperature for brood development) until emergence. Three
dominant mutation types, including newborn vein, protrusion vein and missing vein, were observed in hind wing vein after
lower temperature treatment. Only one newborn vein was found, which was a new radiomedial crossvein generated between
radial sector shared by basal cell and marginal cell, and mediae shared by basal cell and discal cell. The new radiomedial
crossvein was developed to different degrees. Some only had two protuberances protruding towards each other, some almost
or completely connected forming a new vein. This new radiomedial crossvein, which was similar to the original radiomedial
crossvein, often had a “feeble point” at its bottom. Since the original radiomedial crossvein is short, its existence has long
been ignored and just looks like a “point” connecting two veins. Now we are sure that the radiomedial crossvein is existent
connecting radial sector and mediae. Therefore, the two veins at the back of radiomedial crossvein protruding towards wing's

outer margin were not the branches of mediae as generally accepted, but the extensions of radial sector and mediae. Two
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positions were found with protrusion mutations, the mediae and the radial sector, the mediae protruded towards basal cell
and the radial sector protruded towards basal cell. There were different degrees of the protrusions. Some of protrusion veins
protruded slightly, some protruded visibly and some protruded significantly forming a long vein. The protrusion veins of
mediae were all observed at the “turning point”. In addition, the protrusion veins of mediae were only found in drones
instead of workers. Two kinds of missing vein were discovered in cubito-anal crossvein and mediae vein. The broken cubito-
anal crossveins were found at the “feeble point” in both two capped broods of drones, which were incubated at constant
lower developmental temperature of 30°C until emergence. The part of mediae protruding towards discal cell was missing in
different degrees. Some of the veins were obviously shorten, some only had vestige left and some were mostly or completely
missing. The part of mediae protruding towards discal cell was one of the main morphological features to discriminate A.
mellifera and A. cerana. If this feature of A. cerana disappeared completely, it will made the mediae looks exactly the same
as that of A. mellifera. This means that it provokes a challenge to the traditional method of honeybee taxonomy based on the
vein morphological feature. These discoveries of new mutations in hind wing vein of A. cerana will have a significant
influence on the study of germplasm resources evaluation, evolutional biology and phylogenetics of honeybee. A further
study of the effect of temperature on the development of honeybee wing vein may provide new ideas to research vein's
developmental process, to reveal regulatory mechanism and physiological mechanisms of temperature adaptation of

honeybee.

Key Words: Apis cerana cerana; temperature; development; vein
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Fig.1 Name of vein and wing cell of A. c. cerana
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Fig. 3 The new rs-m between Rs and M of hind wing of A. c. cerana
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Fig. 10 The absence of the tail end of M of the hind wing of A. c. cerana
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Fig. 11 The outside of BC in hind wing of A. mellifera ligustica Fig. 12 Shortened and disappeared rs-m of the hind wing of A. c.
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Fig. 13 The M protruding towards wing’s outer margin of A.

m. ligustica associated with lower developmental temperature
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