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Propagation of the Leaf-Cutter Bee
for Alfalfa Seed Production

WILLIAM P. STEPHEN

Introduction
The leaf-cutter bee, Megachile ro-

tundata (Fabr.), was first recorded in
Oregon in 1958. Since that time its
numbers have increased rapidly
throughout most sections of the state
in which alfalfa is, or can be, produced
for seed. The bee is found in the Snake
River Valley of eastern Oregon, the
Milton-Freewater area, the Columbia
Basin region, and the Rogue River
Valley of southwestern Oregon.

This bee is a native of Eurasia and
is believed to have been introduced into
North America one or more times dur-
ing the past 20 years. It was first re-
corded in Virginia in 1937 and is now
known to occur in Kansas, Missouri,
Texas, California, Utah, Idaho, Ne-
vada, Oregon, and Washington.

Alfalfa pollinator
The leaf-cutter bee has proved a val-

uable alfalfa pollinator in the North-
west where it appears to prefer alfalfa
to most other crops. Like the alkali bee,
it tends to be gregarious, nesting in
close proximity to other individuals of
the same species. This bee, however,
will collect pollen from a variety of
floral sources if alfalfa is not available.

Leaf-cutter bees have been observed
constructing nests in a wide variety of
situations. They prefer to use nesting
holes that closely approximate their
own size. There is, however, consider-

Nesting Sites

It has been observed taking pollen
from sweet clover, Eriogonum, rabbit
brush, etc. However, this bee exhibits
a definite preference for alfalfa when-
ever it is available.

Emergence

The first adults have been noted dur-
ing late May in the Columbia Basin
and during the first week in June in
the Snake River Valley. Emergence
generally continues for about 3 to 6
weeks depending to a large extent on
the temperature to which overwinter-
ing larvae were exposed. Bees can be
induced to emerge earlier if overwin-
tering prepupae are located in a heated
area and exposed to limited direct sun-
light. Similarly, emergence of overwin-
tering bees can be delayed by placing
nesting sites in protected or refriger-
ated places. Ability to control time of
emergence thus permits a grower to
correlate bee emergence with peak al-
falfa bloom. V\There bees are permitted
to overwinter in natural conditions,
peak emergence usually occurs at or
near time of peak bloom on first-
cutting alfalfa hay.

able latitude in the potential size of
both the larvae and the adults of the
leafcutter, depending exclusively upon
the size of the nesting chamber and the
amount of pollen available to the de-
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Figure 1. Representative series of cells formed in (a) "school" milk straw, (b) milk shake straw, (c)
corrugated cardtoard, and (d) 3/16-inch holes bored in wood. Note that cells in the milk shake Straw

are considerably larger than those in the other media; therefore, larger adults will emerge.
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veloping larvae. Cells formed in large
"milk shake" straws are larger and
contain up to twice the amount of pol-
len as those formed in school milk
straws. Measurements made on mature
larvae and adults reared in and from
the larger dimension straws indicate
that they are as much as, or more than,
twice the volumetric size of the larvae
and adults reared in the smaller milk
straws. This is especially significant
when one considers that individuals of
both sizes are the product of adults of
the same size.

Nests have been taken from nail
holes, hollow rubber and metal tubing,
stems of pithy plants from which pith
has been removed, and cracks in
boards. They have also been found
under and between shingles on sides of
buildings, wedged into narrow places
between pieces of stacked lumber, and
in large corrugations in heavy card-
board boxes. Cells are generally ar-
ranged in a linear series, one immedi-
ately above the other for part or all the
length of the hole in which the female
nests (Figure 1). In certain circum-
stances, such as under shingles or be-
tween pieces of stacked lumber, cells
may be placed singly or in an erratic
fashion with no evidence of linear ar-
rangement.

Cell construction

Females have never been observed to
excavate their own burrows, but under
certain circumstances they will clean
out the nesting tube if the material is
pliable and soft. Small females appear
to prefer holes of approximately
inch in width, but they will nest in tun-
nels considerably larger than this. Cells
taken from holes inch in diameter,
and those constructed in cracks in wood
or between two boards, were found to
be wrapped in several layers of leaf
cuttings. The female uses more than a
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Figure 2. Cells of the leaf-cutter illustrating (a)
leaves of the cell "cap," (b) pollen, (c) leaf cup,
(d) cocoon containing mature larva, and (e) over-

wintering larva.

single layer of leaf cuttings to wrap
the cell located in nesting tunnels of
larger diameter in order to reduce the
size of the aperture to that she prefers.
This also provides greater protection
from the environment where the cell
is partially exposed.

Cells located in tunnels of approxi-
mately inch in diameter are lined
about the sides and bottom with a sin-
gle layer of four to five overlapping
leaves. Oblong leaf cuttings composing
the "cup" of each cell are variable, de-
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pending largely on size of the bee and
dimensions of the hole in which the
nest is being constructed. These leaves
are lightly glued to each other with a
salivary secretion of the bee, and also
are fastened at several places to the
walls of the hole.

Once the "cup" has been completed,
the female fills it with a pasty pollen
mass consisting of a mixture of pollen
and some nectar. The pollen-laden fe-
male enters the cell head first, presum-
ably to deposit nectar and mix it with
the pollen mass left from the previous
trip; then she retreats to the entrance
and backs into the cell to deposit the
new pollen load. The cell is filled from
- to of its depth, and a very thin
layer of nectar is applied to its sur-
face. The egg is then layed on the
surface, and the cell is sealed by a
series of circular leaf cuttings of ap-
proximately the same diameter as that

Adult
Adults emerge in opposite sequence

to that in which they were laid in each
nesting tube. The bee in the last cell
formed in any tunnel is first to emerge.
The one immediately beneath it, or the
second last egg to have been laid, yields
the second bee, and so on to the bottom
of the tube. There are some exceptions
to this sequence, in which a bee will ma-
ture before the one immediately above it
has emerged and in the process of
emerging will chew through and de-
stroy the other bee. This, fortunately,
is a rare occurrence.

From observations made thus far,
there is an abnormal sex ratio in which
males outnumber females three to one.

Mating
Mating occurs while females make

their frequent rest stops and are bask-
ing in the sun. When a nesting site is
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of the nesting tube. Cell caps are
slightly depressed below the upper
edges of leaves forming the cup edge,
and they are usually concave in profile.
The number of leaf cuttings used for
the cap varies from 3 to 10 leaves
placed one directly upon the other, and
one or more of these circular leaf cut-
tings are glued to leaves forming the
sides of the cup. A second cell is then
constructed immediately above the com-
pleted cell with its base lying in the
concave top of the cell immediately be-
neath it (Figure 2).

Under optimal conditions the cell
series continues to from inch to 1

inch beneath the tunnel entrance, and
then the end of the nesting tunnel is
plugged by a series of circular leaf cut-
tings, the last of which is level with the
surface of the hole. End plugs may
consist of a few leaves to as many as
130, depending upon the bee.

Habits
exposed to the sun, mating may occur
immediately in front of the nest. How-
ever, if the nesting site is in the recess
of a building, mating will usually occur
in the sun near the point where fe-
males enter the building. Frequency
with which resting females are at-
tacked by males strongly suggests that
there is multiple mating. Males have
never been observed tripping alfalfa,
but they have been collected while
sweeping an alfalfa field in which fe-
males were active.

Pollen collection
Females, nesting close to alfalfa,

were rarely observed taking pollen
from any other source even though
sweet clover, Russian thistle, sun flower,
and Eriogonum were available. How-
ever, this species has been trapped in
a desert area in which no alfalfa was



found. Here, females were collecting
pollen principally from Eriogoiurn and
sweet clover.

Females are rapid fliers and difficult
to see in the field. One returned with a
leaf cutting within 10 seconds from the
time she left the tunnel entrance, while
others returned pollen laden within 2
minutes after leaving the nest. Gener-
ally, however, pollen-collecting trips re-
quired at least 5 to 8 minutes, suggest-
ing that trips of shorter duration may
have resulted in only partial pollen
loads.

Each female, if left undisturbed, will
complete several tunnels of cells during
her lifetime. Of the five females on
which prolonged observations were
made, each female constructed from 28
to 37 cells. However, all of these fe-
males were lost, presumably before
they died, and the total number of cells
that each female may form possibly is
greater than 37.

Two generations

Under optimal conditions where the
nesting site is partially exposed to sun
or is contained in a domicile that may
be heated by the sun, there are two
generations per year. However, when
nests are located in a shaded building
in which the temperature remains
rather cool, the species will have
only a single generation. It appears

There are no known host-specific
parasites on this bee, and it is assumed
that none were introduced with it.
However, a number of general para-
sites and predators will feed on the
bee or its young and of these the der-
mestids (beetles related to the carpet
beetle) have inflicted most damage.

Parasites and Predators

then that multiple generations are con-
trolled by the amount of heat to which
developing larvae are exposed. There
are indications that excessive heat
(110° F.) causes death of early instar
larvae, but critical investigations of the
effect of higher temperatures have not
yet been undertaken. There is a 4- to
6-week span from emergence of the
overwintering generation until the be-
ginning of emergence of the second
generation. Emergence of the second
generation overlaps that of the first
for a considerable period of time, and
the population of adult bees at a given
nesting site usually increases contin-
uously throughout summer months with
both first and second generation fe-
males nesting side by side.

Adults appear to be gregarious in
that they are more inclined to occupy
nests in close proximity to each other,
rather than spreading themselves uni-
formly over an area where a surplus
of nesting tunnels is available.

Flight range of the adult female is
very limited where there is an exces-
sive amount of forage available. When
alfalfa is in peak bloom, it is doubtful
that even in the most populous nesting
site, females will range further than
250 yards. Adult activity tapers off
rapidly toward the end of August, but
the second generation will continue into
early October.

Several bee nesting sites formed in
cells of an abandoned paper wasp nest
and others in an old log were com-
pletely decimated by dermisted larvae.
These larvae have been taken from
nests found in rubber tubing, card-
board, and straws and from nests in
holes bored in wood.
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There are several other insects that
can have serious detrimental effects
on the Ieafcutter bee and cause the
bees to leave a nesting area merely by
their presence. Various species of ants
invade logs or straws in which the bees
ai-e nesting, tear open cells, and remove
mature and immature larvae from the
tunnel. Other ants have been noted
carrying off portions of leaves and pol-
len. When the population of ants be-
comes sufficiently large, the bees aban-
don the site, leaving the ants to com-
plete their decimation of the nests.

The common earwig has proven to
be extremely troublesome, particularly
during the latter part of the season.
The adults enter and occupy a tunnel,
or straw, apparently living on the
stores provided by the bee. They re-

The leaf-cutter bee has been oh-
served nesting under a wide variety of
conditions. Because this bee will use
such a variety of situations for nest-
ing, many different types of man-made
domiciles have been utilized. Our lim-
ited experience with this bee makes it
impossible to recommend any one me-
dium over the other. Choices govern-
ing type of nesting material should be
based on its acceptance by the bee
and/or the ease of manipulation it pro-
vides the grower.

Three principal nesting media pres-
ently used are boards in which holes

to 15/64 inch in diameter have been
bored, "school" milk straws of approx-
imately 5/32 inch in diameter, small
"milk shake" straws of approximately
15/64 inch in diameter, and corrugated
cardboard in which corrugates are ap-
proximately inch in diameter.

Artificial Domiciles

main in a nesting tunnel until the con-
tents are consumed, and then move to
another. Many nesting sites were com-
pletely overrun with earwigs, and their
presence in the cells at all times pre-
vented the bees from entering. The in-
evitable result of numbers of earwigs
is the abandonment of the domicile by
the bees.

Both of the above pests can be con-
trolled by sanitation about nesting
areas. Periodic spraying of the more
secluded approaches to the nesting site
with a residual insecticide or baiting
will prevent serious damage or loss
by either ants or earwigs. Extreme care
should be taken not to spray in areas
in which the bees sun themselves or
rest, for the species is highly suscep-
tible to most insecticides.

Wood
Holes, - inch in diameter, bored in

beams, logs, or any available timber
will be readily accepted by the leaf-
cutter bee. However, any hole passing
through a timber permitting light to
enter at both ends will not be utilized.
Timbers and logs completely riddled
with holes can be placed about the edge
of a field, attached to fence posts, or
arranged side by side at intervals
about the periphery of the field.
When posts or boards are placed in the
field in direct contact with the ground,
a contact poison such as dieldrin, chlor-
dane, or aldrin should be painted about
their bases to prevent ants from cravl-
ing up the timber and removing the
contents of the cell. Caution should be
used in applying any insecticide near
leaf-cutter bee nests; this species is ex-
tremely susceptible to most insecticides.



Figure 3 illusti-ates field stations of
timbers bored with .-inch holes. It is
advisable to provide some protection
or shelter to the domiciles, particularly
during periods of intense heat and rain.
Caution should be taken when drilling
holes to make certain that apertures
are free from jagged wood fibers. Fig-
ure 4 shows holes rejected on an other-
wise completely occupied board because
of impeding wood fibers.

Commercially produced pre-drilled
wooden timbers are available for use
as trap nests or for population expan-
sion (Figure 5).

Milk straws
Bees will nest in straws of various

sizes from the "school" milk straw,
5/32 inch in diameter, to the jumbo
milk straw at } inch in diameter. The
smaller females prefer to nest in the
smaller straw when it is available, and
(as indicated above) their efficiency in
pollen collection is improved when
smaller straws are used. School milk
straws are approximately 6- inches
long and may be used full length or
cut in half. Trials conducted during
1961 indicate that a school milk straw

Figure 4. Holes rejected by bees because of wood fibers impeding entrance.

Figure 3. Assemblage of drilled timber used as a
field station.

cut in half (3+ inches) is used more
efficiently than a full length straw.

As many as 21 cells have been taken
from a single 6 inch milk straw but
4 to 15 cells are most common. It was
assumed earlier that longer straws
would be more efficient, principally be-
cause they would require fewer end
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Figure 5. Pre-drilled 4 x 6 tongue and groove timbers commercially manufactured as field stations.
(Courtesy of AIfA-Bee Board Products.)

plugs than shorter straws. Observa-
tions during this past winter indicate,
however, that frequently two or three
cells may be found in the middle of a
tunnel (in wood or straw) in which
the egg or early larva died and the tun-
nel was effectively plugged by uneaten
pollen and leaves (Figure 2b). In
these circumstances, most of the bees
that had matured below the cells con-
taining unconsumed pollen were un-
able to chew their way out and thus
perished. If two or three such cells
were at the top of the tunnel, it is
quite possible that all live bees below
them would perish. The shorter straw
kngth tends to reduce losses attributa-
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ble to this type of circumstance, with-
out materially reducing the number of
cells.

Milk straws may be cut in half by
leaving them in their original carton
and passing it through a high-speed
band saw. Frayed ends, where straws
have been cut, should be inserted to the
bottom of cartons that are to serve as
domiciles (Figure 6).

Various containers for straws have
been used. Straws can be left in the
original paper container in which they
are shipped, or placed in half gallon,
quart, or pint milk containers. Half
gallon or quart containers should be
cut down to approximately 4 inches in



Figure 6. Assembling milk straw domicilesleft, painted containers; center, cut straws; and right,
assembled pint plastic-coated milk carton.

height when half-length straws are
used. It is advisable to color the sides
and bottom of the carton black, or
line the interior with black polyethy-
lene, particularly if it is to be placed
in an area where it will be exposed to
some direct sunlight. Bees prefer
straws located in a darkened carton,
but ultimately they will accept straws
through which there is some lateral
light passage. As in wood, however,
the bee will not accept straws when
light is visible through the bottom end.

Plastic milk cartons are preferred to
wax milk cartons because of the ten-
dency of wax to melt in hot weather.
Plastic cartons also are easier to dye or
stain and have greater weather resist-
ance. They may be colored by spraying
the interior and exterior with black
lacquer paint. Either plastic or wax
milk cartons are preferable to other un-
treated paper cartons because of their
greater weathering ability and perni-
anence.

The female bee appears to have less
difficult)' finding her own straw when
she is nesting in a quart or pint con-

tamer than when the nest is located in
a half-gallon container. However, in
both the smaller cartons and the half-
gallon cartons, the bee often does con-
siderable searching before she finds
her own tunnel.

Straws should be held in place at the
bottom of cartons by an adhesive. This
process should take place well in ad-
vance of the time that cartons are to
be used as bee domiciles, so that any
volatile odor of mucilage or rubber ce-
ment will have dissipated and will not
act as a repellent. Each quart or pint
container will accommodate approxi-
mately 250 straws.

Much has been said about the pref-
erence of the nesting female for one
color of straw over another. The rather
extensive tests conducted, using straws
of 12 different colors showed that there
was no significant color preference ex-
hibited by the females of this species.
The gregarious nesting habits of the
species have undoubtedly led to the
earlier interpretations of color prefer-
ence among females of rotundota. If,
for example, a series of boxes of dif-
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ferent colored straws are set out as
trap nests at a new location, and the
first female happens to choose one
straw in the red box in which to nest,
then subsequent nesting females will
exhibit a strong tendency to nest in
close proximity to the established fe-
male rather than to establish new cells
randomly over the mass of nesting
media available.

Figure 7. Commercially available domiciles using
corrugated paper as the nesting medium. (Cour-

tesy Leaf-Cutter Homes.)

Corrugated paper
Trials have been conducted in which

corrugated paper with the corrugates
approximately inch in diameter have
been rolled together or cut into pieces
and layered one on top of the other.
In each case the corrugated paper was
placed in a container so the base of
each corrugate was darkened. As in
all nesting media, shorter tunnels (2 to
3 inches) are preferable.

Nesting sites using layered corrugated
paper 4 inches wide are commercially
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produced and available from several
sources in the Northwest (Figure 7).

Selection of nesting medium

Bees tended to prefer holes bored in
wood when trap nests of wood, card-
board, and straws were placed side by
side in a new area. This preference
was evident, but it was not striking, for
all types of nesting sites were occupied.
A degree of selectivity was exhibited
when bees once established in straws
were permitted to emerge in a new
area-. The second generation of the leaf-
cutter bee that emerged from straws
had a definite preference to renest in
straws, rather than in holes bored in
wood or in cardboard when these media
were available. This would suggest that
preference for a given nesting material
may be a conditioned response, largely
determined by material from which the
bee emerged.

Where there is a large nesting popu-
lation of leaf-cutter bees, and where it
is maintained in timbers or logs, bulk
and weight of the wood makes handling
and storage difficult. Milk straws and
corrugated paper are much more easily
manipulated since their weight and
bulk is negligible. At the present time,
any choice that must be made between
corrugated paper and milk straws will
have to be judged purely on the perm-
anence of each material. Where the
possibility exists that the nesting site
may be rained on or inadvertently
sprinkled during irrigation, a coated
milk carton and straws would definitely
be more desirable than corrugated
paper. One nesting -box containing a
roll of corrugated paper accidently got
wet during irrigation and the damp-
ened areas deteriorated rapidly, result-
ing in loss of some overwintering bees.



Because of the limited range of this
species, it is necessary to set nesting
sites about the edge and possibly
throughout fields. This may be done in
a number of ways. Timbers with bored
holes may be nailed to fence posts, set
into holes in the ground, or placed on
stands at intervals about fields. Tim-
bers should be placed so that holes are
tilted slightly forward. This tends to
minimize damage caused by unexpected
rain fall.

Cartons containing straws or corru-
gated paper may be placed in boxes,
and these boxes may be located on
stands about the fields as field domi-
cues.

Milk carton domiciles
Field domiciles to contain milk car-

tons filled with straws may be variously
constructed. Size of the station, i.e.,
optimal number of cartons to be in-

Figure 8. A field station constructed to accom-
modate milk cartons containing soda straws.

Field Stations

cluded at any one location, has not yet
been determined. However, previous
work suggests that 96-carton stations,
located every 200 yards along the bor-
ders of a mile strip of alfalfa, will
provide adequate pollination.

Purpose of a field station is to pro-
vic.le shade and protection to bees nest-
ing therein. Figure 8 is an example of
a station that has been used success-
fully. This station was erected on two
4 x 4 posts embedded in the soil; two
boxes, each approximately 1 foot cube,
were wedged tightly between the posts
on 2 x 4 cross beams. This box was
selected because of its availability and
does not constitute a particular recom-
mendation for boxes of these dimen-
sions. Each box, which will accommo-
(late 16 pint milk cartons, is laid on its
side and the top one-third to one-half is
covered to provide shelter. Covers of
painted wood or colored fiber glass
sheets, in addition to giving protection,
act as an orientation site to bees re-
turning to their nests. The leaf-cutter
is able to discriminate between several
colors yellow, blue, green and when
each of the adjacent field stationshas
a cover of a different color, confusion
in finding its own home is reduced.
It is suggested that when two or more
pairs of boxes are used with one pair
superimposed on the, other, colored
covers he placed on only one pair.
Color of the cover thus guides bees to
their nesting' stand and alternating
rows of colored and uncolored covers
assist them in locating their cartons
(Figure 9). If dorniciles are exposed
to intense heat, it is recommended that
they be painted white to reduce interior
temperatures.

A field station of this same plan can
be used for domiciles constructed from
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Figure 9. Front view of field station showing
painted wood cover and colored fiber glass cover.
Covers provide shade from excessive heat, wind,
and rain and their color aids the bees in orienting

themselves.

cardboard, but its dimensions will have
to be modified.

Movability
It is suggested above that the domi-

cile located at the field station be made
so that it is removable without dis-
mantling the stand. Female leaf-cutters
return each evening to spend the night
in the straws, and during the night the
domicile with its adult bees may be
moved or stored. Because of their sus-
ceptibility to insecticides, it may be

Spring and summer management
Shortly before bee emergence, domi-

ciles containing overwintering larvae
should be placed in their permanent
site, and at least five times the number
of occupied nesting tunnels provided
for expansion. Under optimal condi-
tions annual increase may call for two
or more times the space; however, our
past experience indicates that a 5- to
10-fold population expansion is all that

Management

necessary to move the bees from the
field when application is made. This
can be done by sliding each of the dom-
iciles out of the field station support
during late evening and placing them
in cold storage. Bees will remain immo-
bile for over 48 hours when kept at
35 to 40 degrees F., after which they
must be returned (again in the eve-
ning) to the precise place from which
they were removed. Storage does not
result in any appreciable mortality and
permits control of alfalfa insect pests
with short-residual insecticides. Re-
frigeration of bees should be avoided
unless insect control is absolutely nec-
essary.

Best location

When a domicile is placed in a field,
it is recommended that nesting tunnels
face east or southeast. In this position
the first rays of sun in the morning
will stimulate activity and on a warm
morning bees will be flying at 6 :30 or
7 :00. Heat of the day is sufficient to
maintain activity until 6 :30 or 7 :00 in
the evening. Nesting sites located in
the shade of a building or inside often
will not become active until 9:30 or
10 :00 in the morning and will usually
cease activity long before those located
in partial sunlight.

can be expected. It is not necessary to
provide all this space at time of emer-
gence, since additional nesting facili-
ties can be provided as available tun-
nels are utilized.

Endemic populations of the leaf-
cutter bee will concentrate in and about
alfalfa fields having profuse bloom. As
bloom subsides on early alfalfa, adults
and the emerging second generation
will move to other areas in which the



second cutting or late bloom is reach-
ing a peak. It is thus possible to lose a
large part of the population through
absence of available forage. This can
be overcome by leaving part of the
first cutting for seed and taking part
for hay. By the time the first bloom has
diminished, the second bloom will be
available and bee losses due to emigra-
tion will be reduced.

Trapping the leaf-cutter
Large populations of leaf-cutter bees

are found in the Snake River Valley
of eastern Oregon and Idaho as well as
in other alfalfa-seed producing regions
of the west. Since females are re-
stricted to establishing nests only where
some nesting medium is present, it is
necessary to set out trap nests in areas
where they are actively nesting or in
areas where they may potentially nest.
Trap nests may consist of timbers with
holes bored in them, straws in milk
cartons, or corrugated paper. If there
is an adequate population in the area,
females will soon take to trap nests
and begin cell construction. Maximum
population increase will be realized if
a trap nest is left at the trapping site
until all or most tunnels have been
sealed, after which it can be moved to
a desired site. Trap nests can be moved
with nesting bees if the move is made
at night; however, many adult bees will

The leaf-cutter bee is extremely sus-
ceptible to most insecticides used in
control of alfalfa insect pests. Many
organic phosphates and chlorinated hy-
drocarbons can eliminate a population
within 24 hours, no matter what time
of day material is applied. It is not pos-
sible at this time to provide compara-
tive toxicities of various chemicals

Insecticide Susceptibility

be lost when they take flight the next
day at their new location.

Winter management
The last generation of the leaf-cutter

bee will fly well on into October. Effi-
ciency of late-season adults (Septem-
ber and October) is greatly reduced,
possibly due to senility contributed to
by sparsity of food sources. Late
emergents usually can be considered a
loss to the total population.

Bees which overwinter as mature
larvae (prepupae) will remain in this
stage until they have been exposed to
sufficient heat to emerge the following
spring. If bees are stored indoors at
room temperature, emergence can be
effected by mid December. Normally,
however, if they are kept outdoors in a
shaded building, emergence will coin-
cide roughly with the first bloom of
alfalfa.

This species is very amenable to ma-
nipulation and may be forced to emerge
early by warming (8O900 F.). Their
emergence may be delayed by retaining
them under refrigeration (400 F). It
has been possible to keep larvae under
refrigeration for 2 years with no seri-
ous mortality. Prolonged storage would
rarely be advisable, but retarding emer-
gence for 3 to 6 weeks in order to co-
incide with peak bloom of a later cut-
ting is practicable.

commonly used for insect control, for
only a few have been tested, and data
are not conclusive. Those insecticides
having extremely short periods of resi-
dual activity (TEPP, Dibrom) appear
to be safe if they are applied at night
or very early in the morning. Of the
common materials used for lygus con-
trol in the Northwest, DDT and Tox-
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aphene have given the least mortality.
Both of these compounds, and particu-
larly Toxaphene, should be applied
only in the late evening to minimize
bee losses. Toxaphene has caused some
mortality to the leafcutter, even when
applied in the evening, but it has been
minimal in most cases. Of the common
aphicides and miticides, both Kelthane
and Systox (4 oz. per acre) have been
tested and have proven to be leafcutter
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bee safe. However, Systox, when ap-
plied to caged plots at the rate of 8 oz.
actual chemical per acre caused ap-
proximately 20% mortality by the end
of the first day. -

Since relatively little is known at this
time about the toxicity of various
chemicals to this species, the grower is
cautioned against the extensive appli-
cation of materials that have not as yet
been tested. .


