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Nesting biology of Osmia excavata Alfken ( Hymenoptera: Megachilidae)
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Abstract: Osmia excavata Alfken is an important wild pollinator for agriculture being active in early
spring orchards in China. In this study 0. excavata adults of diapause were artificially stocked in Yantai
of Shangdong Ganzhou of Jiangxi and Shapingba of Chongqing. Via both field observation and indoor

anatomy of the nest we systematically studied the nesting biology and related biological characteristics
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such as nesting habits life history and pollination behavior. Females from three regions preferred a nest
tube with an average length of 121. 86 + 48.44 mm and average inner diameter of 8.01 + 1.42 mm.
According to indoor dissection and observation nest consists of vestibular cell brood cells intercalary cell
and empty cell with mean length were 18.24 +7.24 mm 12.84 £2.72 mm 20.92 + 8. 88 mm and
11.64 £5.39 mm respectively. O. excavata occured one generation a year in Shapingba of Chongging

phases of the egg pupae and larva were of 3 ~4 days 20 ~25 days and 25 ~30 days respectively. And
the diapaused adult overwinter in the cocoon and would begin to go out of its nest in late March of the next
year mainly including behaviors of mating nesting flower foraging and oviposition. Field observation
showed that mean time for the bee collecting nesting debris was 38. 73 £19.75 s mean time for dealing
with debris of the nest was 10.58 £6.05 s mean time for collecting nesting material was 67.33 +£21.32 s

mean time for staying in the nest with materials was 58. 08 £18.90 s mean time for collecting the pollen
and nectar was 371.00 + 152.06 s and mean time for staying in the nest with pollen and nectar was
104.39 + 37.58 s. Females mainly visited the plants of Malus pumila Mill Pyurs spp.  Cerasus
pseudocerasus  Clinopodium chinens  Ligustrum lucidume and Oxalis corniculate. In general our study
revealed the daily activity behavior and nesting habits of females by trap-nesting and field observation

aiming to clarify the nesting biology in order to provide the basis for the future management domestication
and propagation of O. excavata Alfken.

Key words: Osmia excavata Alfken; life history; nesting behavior; pollination behavior; parasitic enemies
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Table 1 Life cycle of Osmia excavata Alfken ( Shapingba District of Chongqing City)
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Note: @ egg; — larva; A anterior pupal stage; O pupa; diapause state; + emerged adult; F the first ten days of the

month; M the middle ten days of the month; L the last ten days of the month.
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2
Fig. 2 Nesting biology of Osmia excavata Alfken ( Hymenoptera: Megachilidae)
A 1 N .3 4 5 ; B
; C » D » E () ;D F
o G : H | o Note: A from left to right were

egg first instar larva second instar larva third instar larva fourth instar larva and fifth instar larva; B from left to
right were the larvae when cocooning and the pupa after cocooning; C  behavior of female to clear the nest; D female
nesting behavior; E female carried pollen and nectar to nest; F visited nectar plant ( C. chinense) ; G visited the

nectar plant ( L. lucidume) ; H Sapyga coma invade nests; 1 nest structure of Osmia excavata Alfken.

2
Table 2 Related characteristics about the nests of Osmia excavata

N
Parameters Mean + SE Min. Max.
(mm) Length of nest 121. 86 +48. 44 25. 66 209. 69
(mm) Diameter of nest 8.01 +1.42 5.06 11.88
(mm) Thickness of closing plug 5.00£1.36 2.68 7.57
(mm) Length of vestibular cell 18.24 +7.24 8.26 31.71
(mm) Length of empty cell 11.64 £5.39 5.28 21.47
(mm) Length of brood cell 12.84 £2.72 6.13 23.85
(mm) Length of intercalary cell 20.92 +8.88 11.36 37.61

(n) Number of brood cell 5+3 1 13
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