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Tucson AHB/ M t es Conf erence

A total of 92 people
registered for the 2nd Inter-
nati onal Conference on
Africani zed Honey Bees and Bee
Mtes held in Tucson from
April 10-12, 2000. There were
participants fromfive con-
tinents, 14 countries, and 22
U S. states. There were 62
abstracts in the program and
we heard a presentation on
nearly every one of them

Most of the presentations
were on the Big Two: AHBs and
Varroa. So, I'Il nmention the
ot her topics that slipped in
first. Tracheal mtes had
three abstracts and one
presentation. Two of the
research groups,

i ndependently, determ ned that
tracheal mtes do have effects
on adult honey bee
respiration. The first study
showed t hat infested bees have
| ower respiratory rates than
do non-i nfested bees,

i ndividually and especially in
clusters. However, the rate
was not nearly as reduced as

that in bees with their first
thoracic tracheae filled with
wax. The second study was
conducted with flying adult
bees in a chanber. At normal

| evel s of oxygen, they flew
normal ly. But they couldn't
handl e | ow oxygen situations
(stress). Both groups

concl uded that these | owered
respiratory rates could effect
col oni es, negatively, that
were wintered in cold
climtes.

The small hive beetle
(Aethina tunmi da)received the
attention of two
presentations. It was found
that small hive beetl es wal ked
into a device, with slots at
the top over a reservoir of
sawdust (to hold formc acid).
The form c acid was repl aced
with beer, ethyl alcohol,
antifreeze and mneral oil.
The beetles |iked beer. Beetle
popul ati ons peaked in Decenber
and April. Adults overw nter
with the clustered bees.

In a separate study,
researchers determ ned what
ef fects vari ous environnent al



paranmeters m ght have on the
beetl es' popul ati on growth
potential. The beetles devel op
best (quickest and hi ghest
viability) at a warm (86°F)
tenperature. Soil noisture is
i nportant for pupation: at 5%
soil rmoisture they craw to
the surface and search for
better digs. They prefer danp
sand to clay. If the soil is
wet, they remain very close to
the surface. Femnl e beetles
like to oviposit in tiny
cracks. Eggs hatch nuch better
in humd conditions (60% RH
and above). At 50% RH or | ower
hat chi ng drops off rapidly.

There was a presentation of
i nterest to queen breeders.
Being famliar with the
effects of juvenile hornone on
i nsect devel opnent,
researchers tried applications
of met hoprene (a man- made
juveni |l e hornmone anal og) to
the larval food in queen
cells. The met hoprene was
applied to the royal jelly
just before the cell was
capped. Too nuch net hoprene
killed the larvae (it is sold
as an insecticide). Proper
amount s del ayed energence of
treated queens by half a day.
They were 12% heavi er than
unt reat ed queens, had a 30%
| arger spermatheca (after
mating, treated queens had 5.3
mllion spermvs. 4.0 mllion
for untreated), and they
started laying at the sane
rate. The treated queens had
11% nore ovariol es per queen
(272 vs. 244). The researchers
hope that this year's studies
wi |l show better performance
i n acceptance at introduction,
| arger col ony size, |onger

life span and | ower
supersedure rates in the
"super queens."

An Egyptian study on 60
hour storage conditions for
mat ed queens, caged with
attendant bees, was
interesting also. Wthout
going into all the details,
here are the con-
clusions fromthe study.
Queens kept at about 68°F or
cooler tended to die and
survivors were not wel
accepted. At the high end
(104°F), all queens died. At
confortabl e roomtenperature
70°F to about 95°F, the queens
did best. Moderate relative
hum dities are OK. If it is
too dry, beginning of egg
laying is delayed. If it is
too nmuggy, egg laying is
del ayed and | ongevity is
reduced. While the anount of
| ight doesn't affect
nortality, continued darkness
gi ves best results. As
exposure to light increases,
the rate of acceptance, rate
of egg laying, and |ongevity
all decrease.

More evi dence was given
that | arge popul ati ons of
Varroa mtes in a colony do
not necessarily mean col ony
collapse. In South Africa,
col oni es of African bees are
carrying mte | oads of 40,000
to 50,000 per colony wthout
noti ceabl e effects on col ony
performance. The bees are
paying no attention to the
mtes.

I n Del aware daily natural
mte fall on sticky boards
peaked in Septenber at 110



mtes per day. That was
projected to 4,000-10, 000
mtes per colony. The col onies
were treated. The question is
"At what |evel do we treat?"
(The "econonic thres-

hol d"). In these studies 43-60
m tes per day represented
about 3,000 mtes per col ony,
whi ch was thought to be a
reasonabl e t hreshol d.

A nunber of speakers said
t hat Varroa was not so nuch of
a problemin South Anmerica on
AHBs. So experinments were run
in Mexico to see if it is the
climate or the bees. AHBs and
EHBs were mat ed anong
t hemsel ves and to each ot her.
Varroa levels in brood were
noni tored. The pure stocks had
|l east mtes (AHB x AHB = 30%
EHB x EHB = 50% . Hybrid
crosses varied from 60-75%
i nfestation, depending upon
the race of the queen.

Anot her study in Mexico, of
7 lines of bees, determ ned
that the nunber of Varroa
mtes on adult bees varied
quite a bit but brood invasion
was pretty simlar. In these
studi es especially groom ng,
but al so hygi eni ¢ behavi or
(taking out infested brood),
seened to be inportant
factors. Attractive-
ness of brood to mtes and
failure to reproduce on the
brood were not i nportant.

Anot her study in Mexico
determ ned that AHBs cl eaned
out 77% of brood cells experi-
mentally infested with Varroa.
EHBs in the same experi nment
removed only 13% of infested
brood. In this case an "inter-

medi ate” (AHB x EHB hybri d?)
col ony renoved 30% These
concl usi ons and those that
follow, will denonstrate that
it is extrenmely difficult to
make a generalized, black and
white statenment about Varroa
reproduction and Varroa
control when bee popul ati ons
and Varroa popul ati ons show so
much intrinsic variability.

An el aborate Varroa "trap"
collected 12% of the total
mte population. This was just
a well-conceived 8 nesh, wre
screen, full coverage, 1/2
inch deep tray at the bottom
of the hive. The interesting
pi ece of information was that
t he nodest depletion of the
mte population resulted in an
average of 6 frames of brood
in hives with traps vs. 4
frames in hives w thout them
The traps al so caught wax
nmot hs, chal kbrood nmunmm es, bee
eggs (after a cold snap - not
canni bal i zed?!), beetles and
ants. The hives with traps at
the bottom had better bee
popul ati ons than hives sinply
"open" at the bottom

An Egyptian study of Varroa
provi ded sone interesting
facts. Once on either drone or
wor ker brood, the mtes
conti nue reproducing nuch
better if they remain on the
sane sex. The age of the conbs
i npacts mte reproduction: the
mtes are nore attracted to
brood in ol der conbs, but
their reproductive rates
decline on ol der conbs. As
mte popul ations increase in
the colony (up to 3x per day
in sumrer) individual mte
reproducti on decreases. \Wen



bees were foragi ng marjoram
heavily, failure of mtes to
reproduce increased fromthe
normal 4-6%to 14.5% An

audi ence nenber stated that
mte reproduction was reduced
by hal f when bees were pl aced
on foundation inpregnated with
marj oram (no details given).

Tenperature seens to have
nore of an inpact on Varroa
reproduction than nost people
t hought. While 95°F is "brood
nest tenperature," that
t enper -
ature fluctuates some with
climatic conditions. By care-
fully controlling tenperature,
Varroa were found to reproduce
best at 93°F. Perfornmance was
a bit worse at 88-91 and 95°.
At the |ower than brood nest
tenperatures, the post-capping
period i s extended about one
day per 2°F. At higher
tenperatures the post-capping
period is not shortened
significantly. However, at
"brood nest" and hi gher
tenperatures, mte
reproduction drops way off. In
the same study it was shown
that 53% of the mtes on brood
hel d at 59-68% RH (nornmal)
reproduced normally but at
hum lities of 79-85% only 2%
of the mtes reproduced. Hot,
hum d brood nests are tough on
Varroa. Studies of Apis cerana

brood nests showed drone brood
is reared at 92°F (perfect for
Varroa) and worker brood is

i ncubated at 96-98°F (too hot
for Varroa). Purposely cooling
the brood nest in Apis
nellifera colonies by using a
"thin" hive lid, open bottom
board, sinulative feeding to
spread brood out, and

splitting the brood nest with
franmes of foundation doubl ed
t he nunbers of nmtes on the
bees.

What about "softer”
controls for mtes that don't
i nvol ve "hard" chem ca
appl i cati ons? Many researchers
are testing essential oils and
organic acid fum gants.

A report froma Costa Rican
researcher suggested that four
applications of 15m of 85%
formc acid, in conjunction
with a bottom board trap
m ght be adequate to control
Varroa in the tropics wthout
further treatnment. A Costa
Ri can bee-
keeper reported that a single
application of a strong
acaracide is all that is
needed. The bees appear to be
pretty tolerant of the mtes.

A U S report on extracts
of clove, bay, origanum
ci nnanon and t hyme concl uded
t hat origanum nmay be the best.
Bay did not effect the mtes,
thyme was too vol atile and
ci nnanmon i nduced severe
robbi ng. The next step is to
devel op a sl ow rel ease
formul ati on (probably m xed in
a carrier oil and absorbed
into a porous plastic strip).
This is a contact, not a
fum gant approach.

Egypti an studi es on
additives to snoker fuel, and
wat er infusions (boiled) of
certain plants, showed sonme
prom se for mte reductions.
Burned Lantana grass was anong
the best, with ponegranate not
too far behind. Cypress, sour



orange and | enon teas showed
good contact effectiveness.
Sugar syrup containing spinach
tea was nost detrinmental to
mtes. Like Popeye, the

spi nach didn't hurt the bees.

Some experiments with a
beefed up dose of formc acid
(300m of 65% showed 94. 2%
mte kill late in the season.
That was as good as 4 Apistan®
strips (obviously, mtes are
becom ng resistant to
fluvalinate in those hives). A
good bl ast of thynol also
resulted in 75% mte
mortality. Interestingly,
follow ng a four week
treatment with the above dose
of form c acid and an Api stan
treatment in October, counts
of over 500 mtes per col ony
were found the next spring.
That suggests to nme that a | ot
of mtes were around when the
"W ntering bees" were being
reared. It was |lucky that the
bees survived the w nter.



The reason | say that is
because | arge nunbers of
Varroa usually neans spread of
viruses in the bees. Studies
have shown that defornmed w ng
virus (DW) is the nost
probl emati c, causing what we
call Parasitic Mte Syndrone.
Si gns of the disease are
descri bed as:

i rregul ar brood rearing;

adults wth bl oated
abdonens;

pupae and adults with
def ormed wi ngs.

It appears that this disease
can becone epidemc in a

col ony, |eading to bee-to-bee
trans-

m ssion and col ony col |l apse.
Efforts are underway toward
preparing a virus-specific
anti body using cloned genetic
material. Then determ nations
can be nade on the econom c

t hreshol d numbers of:

1. mtes wi thout the virus,

2. mtes with the virus,

3. virus in bees wthout
mtes

St udi es on nonot er penoi ds
(big nanme for essential oils)
determ ned that only about 1
of 15 is selectively effective
on mtes and not harnful to
bees. Perillyl acetate and
myrtenyl acetate showed
prom se. In field col onies,
perillyl acetate killed about
50% of the mtes in the
colony. Wth inproved delivery
systems, efficacy could be
enhanced. This chem cal is
currently used in cosnetics,
so it should be considered as
GRAS ("generally regarded as
safe") and not subject to in-

depth reviews by federal and
state regul atory agenci es.

Anot her researcher speaking
on formc acid said that it
could be up to 96% effective
agai nst Varroa, but would kill
bees and brood if used when
t enperatures exceeded 72°F. He
also found in the lab and in
field col oni es that
Ascosphaera apis, that causes
chal kbrood, is susceptible to
formc acid funes. Chal kbrood
i nci dence has fallen
dramatically as nore formc
acid treatnents are being
used. A trick for better
success - snoke col oni es wel
before applying formc acid
treat ments.

RI FA Control

When it arrived in
California, we did not have
any pesticides specifically
registered for controlling red
imported fire ant (RIFA).
First thought to be just a
| ocal problemin some rura
areas of the San Joaquin
Val | ey, legal control was
difficult. When the pest was
found to be well entrenched in
Orange County and had been
noved to nearby counties with
nursery plants, the state
needed sonet hing quickly. The
consensus approach to dealing
with these ants, in urban or
rural areas, is to put out
bait that contains a sterilant
or grow h regul ator that
eventual |y puts the queens out
of business. Col ony coll apse
foll ows. One of the first
products to be put into use is
Clinch® The following article
about the product was



publ i shed on pages 35, 37 of
t he Sept enber/ Oct ober 1999

i ssue of the Blue D anond
Growers’ Al nond Facts. The
material is reprinted with
perm ssion of the publisher.

Coul d this be the answer?
Clinch ant bait appears to be
wi nni ng the ant wars.

“I'f it does the job like it
| ooks like its doing, it’s a
i fesaver,” says Jim Lynch,
Bl ue Di anond nenber from
St ani sl aus County, about
Clinch, a new ant bait from
Novartis. “And it’s relatively
i nexpensi ve, about $12 per
acre. It’s one of the cheapest
things | do out there.”

“What |’ m seeing right now
| ooks good, real good,” he
adds. “I haven’'t seen any ant
damage when | break open the
shells, but that doesn’'t tel
t he whole story. | can’t vouch
for it until | get sone
gradi ng reports back fromthe
field I put it on.”

Jim has been | ooking for a
i fesaver for a long tine.
“For the |ast three years, on

this one ranch, |’ ve been
getting cl obbered with ant
damage,” he said. “It’s mcro-

sprinkl ed, which makes a
perfect habitat for ants. |
tried the contact materials,
spent a | ot of dollars doing
it, but couldn’'t get the ants
under control.”

This year, Jim applied
Clinch in hopes of curbing the
problem Tow ng an electric
appl i cat or behi nd an ATV,
wor kers zi pped through the
probl em orchard scattering the
bait at the prescribed 10

m p. h. What Ji m saw next
surprised him “When we were
treating the field, it was
amazi ng,” he says. “The
machi ne would go by and I'd

| ook right behind it and the
ants were al ready picking that
stuff up. Everybody | talked
to said they saw the sane

t hing.”
Cauti ous About Concl usi ons
Still, the jury is out on

Clinch, say those who are
wat chi ng and waiting for a
scientific verdict. And the
1999 crop may not supply the
best test. “This year’s crop
has unusual ly tight shel
seals and, as a result, we
shoul d see | ess ant damage
than | ast year” says Mel
Machado, field supervisor in
St ani sl aus County.

Gerry Guthrie, Kern County
field supervisor agrees:
“Growers who have tried it are
very pleased with the results.
They watch the materi al
di sappear, then the ants
di sappear, and they are
getting good crop grades, so
they are convinced that Clinch
did a good job for them But
froma scientific standpoint,
| don’t think we can say the
| ow ant damage this year is
solely due to Clinch, because
we are seeing simlar results
in orchards that did not have
clinch applied.”

Machado has al so heard a

| ot of enthusiasm for the

mat eri al, but he is watching,
wai ting and | earning. “W are
seeing sone interesting things
happeni ng,” he said. “The ants
pick up the bait and take it
home, but they may be taking



it too fast. Fire ants are so
aggressive they clean it up in
24 hours and don’t | eave
anything for the pavenent ants
to feed on.” That experience
pronpted the advice from
Novartis to split the
applicati ons —even rows one
week, odd rows a week |ater.
“That appears to work better
in controlling both species of
ants,” Machado says.

Clinch's killing effect
al so surprised Machado. “The
mat eri al takes them down
fast,” he said. “We didn’t
expect to find dead ants for
about three weeks; we found
themin five days. The concern
could be that it is killing
wor kers before they get enough
material to the queen.”
Whet her or not that is the
case will take weeks to
det er m ne.

New from Novartis

The California Departnent
of Pesticide Regul ation
registered Clinch Ant Bait for
use in California to control
fire ants on al nonds, citrus
and wal nuts. Clinch becane
avai |l abl e for use in al nonds
in July 1999, barely in tinme
for harvest.

Devel oped by Novarti s,
Clinch ant bait contains the
active ingredi ent abamectin, a
natural ly derived substance
produced by a soil mcro-
organism It is not related,
chem cally, to any other ant
bait registered for
agricultural use. The active
i ngredient is dissolved in
soybean oil and, along with an
anti oxi dant to protect the

bait fromdeterioration, is
coated over corn grit.

Abanmectin is a slow acting
stomach insecticide that is
extremely effective against
fire ants, including the red
inported fire ant and the
southern fire ant.

Applied at the rate of one
pound to the acre, Clinch is
moderately toxic to fire ant
wor kers and queens. It slowy
kills worker ants while they
transport the bait back to the
mound. Slow action is
inportant to allow time for
the workers to distribute the
bait throughout the col ony and
to the queen. Clinch's primary
effect is to interfere with
t he queen’s egg production,
but it may kill her outright.

Wth egg production
curtailed, the worker
popul ati on declines until the
col ony ceases to exist,
usual ly four to six nonths
after Clinch is applied. This
is the amount of time it may
take for all of the eggs
produced by the queen before
she ingested abanmectin to
devel op and di e natural
deat hs. However, Novartis says
a reduction in the worker
popul ati on and ant activity
shoul d be noticeable a few
weeks after treatnent.

Saf ety Precautions

Clinch is sold in 25 pound
bags and requires sone
precautions regarding its
storage and use. It is
hazardous to humans and
donestic animals. It is
harmful if swall owed or
absor bed through the skin.
Avoi d breathing Clinch dust



and avoid contact with eyes,
skin, and clothing. Wash
t horoughly after handling it.

Clinch is also toxic to
fish and wildlife, so do not
apply it to water or areas
where surface water is
present. It may attract
rodents or donestic aninals
and should be stored in a
secure, cool, dry place.

To assure its maxi mum
effectiveness, use the entire
bag i mmedi ately after opening.
If you don’t use it all, close
the bag tightly and use the
remai nder as soon as possi bl e.
Empty the bag into the
application equi pnent and
di spose of the enpty bag in a
sanitary landfill, or by
incineration, or if allowed by
state and | ocal authorities by
open burning. If you burn the
bag, stay out of the snoke.

Abanectin binds tightly to
soil and is considered
essentially inmmobile in soil.
Soi |l m croorgani sns degrade
t he conmpound, consequently it
does not accumul ate in the
envi ron-
ment .

Application

Novartis advi ses appl ying
Clinch when ants are actively
foragi ng, when the soi
t enper -
ature is above 60°F. Apply one
pound of Clinch per acre using
a properly calibrated ground
rig to assure the right dosage
and uni form di stribution.

For best control, apply
Clinch 21 days prior to
harvest. For year-round
control, it can be applied in

spring, summer and fall. Apply
after dew or rain-

fall has dried and, for best
results, do not apply if rain
fall is anticipated within
four to eight hours after
applica-tion. If you plan to
use a contact insecticide in
conjunction with Clinch, allow
seven to ten days after

appl yi ng

Clinch to all ow worker ants
time

to distribute the bait

t hrough-

out the col ony.

Eric Mussen

Ent onol ogy Extension

Uni versity of California
One Shiel ds Avenue
Davis, CA 95616-8584



Novarti s warns agai nst
using Clinch ant bait in
pastures or rangel and grazed
by cattle, sheep or donestic
animal s, including horses. And
do not use it on crop |and.

For up-to-date information
on Clinch use, availability
and results, contact your PCA
or Novartis.

Si ncerely,

ERI C MUSSEN

ENTOMOLOGY DEPARTMENT

UNI VERSI TY OF CALI FORNI A
ONE SHI ELDS AVENUE

DAVIS, CA 95616-8584

[ (530) 752-0472]

[ FAX (530) 752-1537]

E-mai | : ecnussen@icdavi s. edu
URL: ent onol ogy. ucdavi s. edu/
facul ty/ nussen
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