fore the second irrigation (under Tulare
County conditions only), Waukena White
should receive a pre-harvest irrigation.

Lygus

Lygus should be controlled to avoid the
early loss of squares, which reduces yield
and contributes to excessive vegetative
vigor. As a young seedling, Waukena
White may be moderately damaged by
thrips, but recovery is usually prompt.
Waukena White also appears to be re-
sistant to spider mites. Under greenhouse
conditions in Berkeley, where spider
mites usually are more severe and more
difficult to control than in the field,
Waukena White was resistant. Under
field conditions of these limited tests,
treatment for mites was not necessary.
Mites were occasionally observed on
plants, however, and whether this indi-
cates that a strain may develop which is
capable of attacking Waukena White is
not known at this time.

Waukena White may also be resistant
to the so-called potassium deficiency dis-
ease complex. It was grown In an area
where the disease developed severely in
previous years on Acala SJ-1, and it re-
mained free from the symptoms. Possibly
the deep branching habit of the root sys-
tem of Waukena White, in contrast to
the shallow root branching of Acala SJ-1,
is a factor in its freedom from the nutri-
tional disease.

Clean harvesting

After rains of one-half inch or more
prior to harvest of the experimental plots
in 1968 and 1969, very little cotton fell to
the ground. The upright, rigid habit of
the plant facilitates clean harvesting. The
leaves of Waukena White are glabrous
and thus tend to reduce the problem of
trash; Waukena White lint makes an at-
tractive bale.

Growing Waukena White is illegal at
present in our one-variety Acala district
of California. It is hoped, however, that
Waukena White will provide a germ
plasma bearing resistance to Verticillium
wilt that can be bred into improved up-
land cotton strains.

Stephen Wilkelm is Professor; James E.
Sagen is Laboratory Technician; Helga
Tietz is Assistant Specialist, Department
of Plant Pathology, University of Cali-
fornia, Berkeley. Alan G. George is Farm
Advisor, Tulare County. Calcot Lid. ran
the fiber analyses and Ranchers Cotton
Ol tested the seed. Dr. Douglas I. Phillips

assisted with the soil-root studies.

12

HONEY BEE
FIELD RESEARCH

aided by Todd dead bee

hive entrance trap

FIELD RESEARCH on the effect of pesti-
cides on honey bees has been con-
ducted in California since 1952. F. E.
Todd of the Bee Research Branch,
USDA, ARS cooperated in these field
tests through 1968. Several methods
have been used to collectively measure
the effects of pesticide treatments on
honey bees. Of these, colony strength,
forager bee visitation in the field, caged
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bees in the field, bioassay of foliage resi-
dues in cages using honey bees, and dead
bees at the colony are the most useful,
according to previous tests.

Bees dying at the hive provide a useful
qualitative and quantitative index of lar-
val and adult bee losses caused by pesti-
cide applications. In addition, substan-
tial quantities of poisoned bees can be
gathered for chemical residue analyses,

adjustable slide

% ™ hatdware cloth
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dead bee louver
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The modified Todd Dead Bee Entrance Trap for honey bee field research.
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studies of bee longevity, and studies of
losses of larvae and adults attributed to
diseases.

In 1956, bees dying at the hives were
counted on cleared bare ground areas in
front of each hive. Continuous efforts
were made to develop more reproducible
dead bee counts. In 1957, a cleared, de-
fined 2 x 6-ft area was used, and also a
cleared area of bare ground defined by a
3 x 3-ft frame which was fitted with 8-
mesh hardware cloth to facilitate the re-
moval of dead bees. The most serious
drawback of these traps was that hive
bees carried away many of the dead bees.
Therefore, data obtained by these counts
were Inconsistent.

Prototype

In 1959, the first prototype dead bee
trap was introduced (by Todd) consist-
ing of a sheet metal box 4 inches high
and 167} inches square, and open on top.
The front half of the open area was cov-
ered with 2-mesh hardware cloth and
bands of aluminum foil 2 to 4 inches wide
bordered the sides and front, to prevent
hive bees from crawling out of the trap
with dead bees. The trap was approxi-
mately 50 per cent successful in prevent-
ing the removal of dead bees.

The first Todd Dead Bee Entrance
Trap (formerly designated the USDA
Dead Bee Trap) was tested in field tests
during 1960. The traps were handmade,
soldered and had the double 2-mesh hard-
ware cloth fitted on top of the trap. The
Todd Dead Bee Entrance Trap is a gal-
vanized sheet metal box approximately
the size of a standard deep 10-frame
super. The open end is fitted snugly to
the front of the hive and is secured to the
hive with 4 shingle nails (4d). The top
of the box is fitted with two layers of
2-mesh lightweight hardware cloth sepa-
rated by a V4-inch space and with the
mesh openings staggered. The bhottom of
the box is fitted with a tray Y4-inch deep.
Immediately above the removable tray is
a frame fitted with 7 louvers which are
2 inches wide set at an angle of 30° and
spaced 3g-inch apart (see drawing).
Weakened and dying bees crawling from
the hive eventually fall through the lou-
vers and into the tray below. Also, live
bees (as they carry dead and dying bees
from the hive) are unable to carry their
bulky load through the double layer of

hardware cloth. They drop the dead bees,
which fall ont of sight into the tray below
the louvers, Live hees seldom go below
the louvers to attempt to remove dead
bees, but instead, return to the hive to
attempt to remove another dead bee.
Thus bees dying at the hive are retained
in the trap where they can be conveni-
ently counted. This trap is 90 to 95 per
cent successful in preventing the re-
moval of dead bees.

The trap was designed to fit standard
10-frame hive equipment. Since many
bottom boards are not of standard di-
mensions, the need was apparent for an
adjustable trap to fit snugly to hive
equipment, and to prevent bees from
exiting without going through the hard-
ware cloth. Therefore, in 1961 an ad-
justable slide was designed for the Todd
trap (see drawing).

This change necessitated an additional
modification in the placement of the two
layers of 2-mesh hardware cloth from its
position on top of the trap to a location
immediately below the lip of the top of
the trap. This allows the 35%-inch adjust-
able slide to be moved to fit any 10-frame
hive equipment. After the trap is fixed to
the hive, the adjusting slide is positioned
snugly against the hive body and held in
place by a bolt through the adjusting slot
secured with a wing nut.

The dead bee traps can be manufac-
tured by a sheet metal shop which does
not require the extensive soldering of the
original trap.

A second modification was made to
allow rain and irrigation water to drain
out of the dead bee trap. This modifica-
tion consisted of drilling three 14-inch
holes in the bottom of the tray at the
front and at rear edges.

A third modification consisting of
adding an inverted L-shaped frame con-
structed of galvanized sheet metal, fas-
tened immediately below the hardware
screens to prevent dead bee laden work-
ers from crawling up the inside of the
trap directly to the hardware cloth. This
modification prevents the removal of up
to another 5 per cent of dead bees from
the trap.

Todd had the hardware cloth screens
originally painted with black, blue, white
and/or yellow in various patterns to fa-
cilitate hive identification and orienta-
tion by honey bees. The identification
patterns are mow painted on the ad-
justable slide of the trap. Each trap has
also been stenciled with a number 4 inches
high on the front, and on each side, to
facilitate the identification of test colonies
during field tests.

E. L. Atkins and L. D. Anderson are
Specialist in Entomology and Apiology
and Entomologist, respectively, Univer-
sity of California, Department of Ento-
mology, Citrus Research Center and Agri-
culture Experiment Station, Riverside,
California; F. E. Todd {deceased Sep-
tember 23, 1969) was former Chief, Bee
Research Branch, Agricultural Research
Service, U.S.D.A., Beltsville, Maryland.

New
Publications

GRAPE PESTS IN SOUTHERN CALIFORNIA.
Cir. 553. This circular describes all po-
tentially damaging species of insects and
mites found in southern California vine-
yards, Particular emphasis is given to the
most important of these pests. Methods
and timing of control practices are ex-
plained.

PROJECTIONS OF CALIFORNIA AGRICUL-
TURE TOo 1980 anp 2000. Bul. 847. This
study provides projections of California
crop acreage, yields, and production, as
well as livestock numbers and production
to 1980 and 2000. The irrigated acreage
required to meet California’s share of
projected food and fiber demand is com-
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Single copies of these publications—except Manuals
and books—or a catalog of Agricultural Publications
may be obtained without charge from the local office
of the Farm Advisor or by addressing a request to:
Agricultural Publications, University Hall, University
of California, Berkeley, California 94720. When order-
ing sale items, please enclose payment. Make checks
or money orders payable to The Regents of the
University of California.

pared with projected irrigation develop-
ments under the California Water Plan.
Changes projected for individual farms
are alse summarized briefly.

INSECT AND OTHER ANIMAL PESTS OF RICE.
Cir. 555. Animal pests of rice range from
field and storage insects to muskrats and
water fowl. Proper identification of the
major pests is vital for rice growers, It is
also important to identify certain non-
damaging types so as not to confuse them
with harmful varieties, This circular tells
how to recognize major rice pests, sug-
gests methods of control, discusses non-
harmful types, and explains methods of
preventing damage. An integrated control
approach.
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