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Abstract: Laboratory experiments were conducted as an attempt to break the prepupal diapause ofthis insect pollinator,
in order to control adult emergence to be synchronized with the expected time of flowering seasons of alfalfa crop.
Regarding the effect of incubation temperature on post-dlapause developmental stages of M. minu/issima, results
indicated that the shortest period of incubation at 30±0.4°C needed for breaking prepupal diapause to initiate the
subsequently developmental stages of M minulissima was about 12 days for pupal stage, and 19 days for adult stage of
both males and females, while the longest period lasted about 26 days for each of pupae, males and females. The
percentage ofemerged adults ofM minulissima was 60% for the 152 days cold store, and gradually decreased with the
increase of the cold storage period in 2009. Meanwhile, the percentage of emerged adults ranged between 40-60% for
all cold storage periods in 20 IO. The sex ratio ofemerged bees was 1.7 'i': I (J. The overlap percentage of parasitism by
a Cuckoo bees, Coelioxys sp. (Megachilidae: Hymenoptera) was 3.57%. Regarding the effect of cold storage period at
10±0AoC on the rate of M minu/issima adult emergence, results indicated that cold storage period of diapaused
prepupae should be between 136 to 188 days at which maximum rate of adult emergence was occurred. Moreover, the
percentage of adult emergence decreased with the increase of cold stored periods. Also, results revealed that the
maximum rate of newly emerged males and females of M minutissima was recorded at 10% and 26% in April 26th

,

2009 and 30% and 20% in May 4", 2010, respectively. Meanwhile, the maximum rate of emerged females was
recorded at 30% in May 22"11. 2010. However, the minimum rate of adult emergence was occurred in August, September
and October months.
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INTRODUCTION

Alfalfa, Medicago saliva L., is a high quality forage
and green manure crop that is well adapted to the
situation and resists drought and heat. The importance
of al-falfa has been increased after the expansion in
cultivation of the reclaimed desert in Egypt with
approximately of 80-120,000 hectares, and acreage is
noticeably rising each year especially in the newly
reclaimed lands (Shebl el al., 2008). However, alfalfa
seed productivity is considered relatively low (averaged
about 150 kg/hal in comparison with world's records
(EI-Nahrawy and Rammah, 1995). One of the major
problems that face most of the newly reclaimed areas is
the relatively low production of crops due to the lack of
insect pollinators. The alfalfa flowers must be tripped
and cross-pollinated by specialized group of bees for
maximum production of high-quality seed yield (Rashad
and Ewis,1985,and Abrol, 1993). Tripping occurs when
the action of the bee releases pressure on interlocking
keel petals, allowing the flowers fused reproductive
column to abruptly snap upward from within the keel
(Frank, 2003).

Solitary bees such as leafcutting bees (Megachilidae:
Hymennptera) are the most effective pollinators of
alfalfa and can increase seed yields as much as 20 folds
with good management (Richards and Kevan, 2002).
The importance of using leafcutting bees to pollinate
alfalfa was recognized in the late of 1950's, and shortly
thereafter developed methods to manage and propagate
such bee populations (Stephen, 1962: Hobbs, 1967;
Richards, 1984; Shebl el al., 2008). The alfalfa
leafcutter bee, MegachiJe minutissima Radoszkowski is
a solitary cavity-nesting bee with a gregarious habit and
attracted to previously used nests. At the nests, each

female builds her own nest in natural or artificial cavity
by cutting, transporting, and placing suitable leaf pieces
of alfalfa or other plants in the accurate diameter of (6
mm) tunnel creating a series of brood thimble-shaped
cells, collecting provisions of pollen and nectar, and
laying eggs in the cells. Completed nests are sealed with
a cut-leaf plug. By the end of the summer, most bee
larvae enter diapause as prepupae and wait to resume
development in the following summer. M minutissima
populations are partially bivoltine. Other individuals,
fraction depends of same genetic and environmental
factors (so-called "second generation bees") skip
prepupal diapause and develop to adulthood to produce
a new generation before the end of the summer (Theresa
ef al., 2010). For commercial management, the
diapausing prepupal cells are stored at cold winter
temperatures and are artificially incubated early in the
following summer to synchronize adult emergence with
alfalfa bloom (Richards, 1984).

The evolution of management practices for the
leafcutting bee has depended on improvements in
artificial nest materials such as polystyrene, paper, and
wood-laminate (Richards, 1978; Parker el al., 1983;
Kamel el aI., 2007). Great numbers of leafcutter bees
(50,000 - 75,000 per hectare) are needed to pollinate
alfalfa crop. For this reason, the loose-cell system of
leafcutter bee management was developed (Hobbs,
1973; Richards, 1987). This system places the optimum
number of bees on the crop at the appropriate time to
obtain a high seed set and an adequate return of viable
bees for the following year (Richards, 1984).

The loose-cell system enables easy removal of bee
cells from the artificial nesting material made of pine
wood, polystyrene or rolled fluted paper nest materials
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