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INFORMATION COLLECTION & EXCHANGE

Peace Corps' Information Collection & Exchange (ICE) was
established so that the strategies and technologies devel-
oped by Peace Corps Wolunteers, their co~workers, and their
counterparts could be made available to the wide range of
development organizations and individual workers who might
find them useful. Training guides, curricula, lesson plans,
project reports, manuals and other Peace Corps-generated
materials developed in the field are collected and reviewed.
Sare are reprinted “as is"; others provide a source of field
based information for the production of manuals or for re-
search in particular program areas. Materials that you sub~
mit to the Information Opllection & Exchange thus become
part of the Peace Corps' larger contribution to development.

Information about ICE publications and services is available
through

Peace Corps

Information Collection & Exchange

Office of Programming & Training Ooordination
806 Connecticut Avenue, N.W.

Washington, D.C. 20525

{202} 254-7386

®3

24d your experience to the ICE Resource Center. Send ma-
terials that you've prepared so that we can share them
with others working in the development field. Your tech-
nical insights serve as the basis for the generation of
ICE manuals, reprints and resource packets, and also
ensure that ICE is providing the rost updated, innovative
prcblem-solving techniques and information available to
you ard your fellow develoment workers.

~ Peace Corps
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[ESSON PLAN

Time: 1~13 hours

Objectives:

Materials:

#1

CONSTRUCTION OF BEQUIFMENT MECESSARY' FOR HEEKEEPING

cl

To show peopls interested in beekeeping how to
make houses for beess This is divided into
two parts (1; simple hives from inexpensive
parts and (2) wocden or bax=type permanent
dwellingse

For wooden hives only.

umber wood, chisel

nails latex paint and brushes
hammer - . T=8quars :
g8ews plane

I. Bequirements for a good beehive:

1.
24
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easy to remove surplus honeye

easy for beos to store honey, especially after
the surplug has been collected. :

hive should last many seasonsa

hive should be roamy enough, or expandabls to
accommodate growing bee populations and food
storasr.. . -

the entrancc ghomld be large enough to allow
easy passage of bees but small enough for
the bees to defend their hive against pests.

hive should bé durable enough to protect bees

* against hot, oold, "Tainy or dry weathers

hives should be oonvenient and comfortable for
the beekeeper to work.

hives should bo wlthin the financial means of
the beekespsr to worke

one hive ghould be on a scale and have a glass
side t0 gauge the progréss of all the hives
without opening them upe

1T, Simple Hives:

1o

i
Hives without Trames '
- clay pots &ﬂower pots) or mud Jars _
- log hiveg (sections of tree trunks with
& natural hive inside) or hollowed
out tree trunks
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"« mudeplastored wicker = ¥log'' type hives
~ hivos in earthen embanlanents )

- straw octléd basketetype (skeps),

- circular dones or squares

= hdllow blooks

- oud tixes

2e Hives with frames
= banboo or wlclker work hives

wocden box hives or tstandard hives?

Advantages:
materdals basically free:

Disadvantages: .
- cumberaoms hives if used wlthout frames

'TIT. Standard=Type Hives

1, Standardiging the wooden box hive has several
advantages
=2asy to work and see bees
=oldest knownh modern beshive -
=gtanderd glzes allow for easy expansion
and axchange (sale) ef equipment
-]

2o Disadvantagese: axpensive for rural fermers
-requires equdrment to construct
=requires a.:_asembly time

3, Im!pﬁortm Conglderations for Making Wboden
ves )

A+ The Bee Sprwoe
-bees naturally bulld wax cells (comb)
to fit their body size. The impor-
ted bee Space 1s 5 eells / inch or
3¢t or (643 mn);the native bee is
4 oolls / inche

wAf tho spice between frames, frames
and walls, frames and tops or bottoms
is smaller than the bes space, bees
will Bi13 it with bee glus or pro=
rolia.

~1f thé epace ¥ Jarger than the bee
pmide, the beas will fil1 it with
Wars
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B. Bee space in the SMple hives is not imporw
tant sinoe the bees will fill in gll
the spaces naturallys no work by the
.beekeeper 1s required.

space in the wooden hives requires that
the beékeeper make the equipment accus
rately, and spaceé the frames properly
vithin the hlvese Otherwise, bees will
311 up space withWaX and beckeeper
might have %o cut frames out, injuring
brood and losing honey.

IV, Cther Equimment
l, The Smoker

-3moke, used in moderate amounts, will cause tha
bees to eat honeys after they consume it, it
ig difficult for them to sting you on a full
stomichs Samw gort of smoking pot should be
used, not & blazing torch of straw or bark;
hot ash will burn bees, making them angry and

. the ash will dixrty the honeje. )

" A can with a metal hlow tube on the top or bottom,
or a can with a amall bellows attached make
good smokerss Use cotton or jute rags, rotten
wood, wood shavingy dung or drysleavess place
a small Wit of green grass on top to fcool!
the smoke and ¢dtch any ashes.

L

2e¢ Vedl and Hat

Bees instinetively aim for eyes when amgry, So
some sort of voil Should protect your face and
necke The simplest veil can be a piece of
nesquito netting sewn into 2 wide=brimmed hate
Tenetting d have some strings attached
to the oottom to allow the loose ends to be
tightened and tieds
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A veil is génerally not needed on weak or small hives,
but it gives confldence to beglnning béekeepers
and keeps you frar becoming distracteds

" 3, Hives Tool

This is a metal palnt scraper that can be pur=
chased or made from an old truck Meafwspringt
cut to 8 to 10 inahes longs 4 sharp edge jg -
maintained to help scrape away wax and bee
glue or propolis from inside the hive,

h.l Gloves:

Generally not neoded unleas you are moving &
colony from & tree or housei gloves aré worn
by beginners for oconfidence. Actually, you
wlll probably get stung more with glovea since
overconfidence teonds to make one clumsy and
therefore you K1l more bees, making them sting
Joue ’

Canvass or lsather- gloves are used and have long
sleeves of colton sewn on to the glove top to
protect arms tod.

5e Miscellaneous Equipment

v =Queen cages-
»solar wax nelier
-honey extracting equipment
wcomb foundation mill
~clothing (bee suit)
~observation hive
~wicapping knife (to cut honey)
=bee escape
«bee brush
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IESSON PLAN # 2

FEQUIREMENTS: FOR AND OBTAINING EEES
Time: 1=-1% hours

Materials: {slides)

ObJectives: To help peopls. who are interested in starting with bees
to determine how much it will e#ost to obtain them,
and where they oan find beess where they can locate
the bees to tdke advantage of the honey potentlal
and what beeg Toquire,

I. Requirements for having beehivas

1s Selscting a glte to put your bees (apiary)

~near frosh water aupply nobt contaminated
waters

=~ casy for beskeeper to reach and work

=near £Ood sources for beos need )
flowering plants for nectar (héney),
heo gluE. and pollen (protein).

=on the top of a hill or high ground so
water and air will drain away i‘rom
hivede’

~not. on wet, swampy, lowland er in deep,
hund.d woodSy honey will not cure

. properly and beés could be subject to

fungal dlseasese

~facing eagt, southw=east to catch early warmth
of sung entrances should be pointed away
from monsoon windse

~provide & wind=break to keep hives from being
blown over in high winds and noontime
shads during the dry hot 8¢a30nSe

=away froam Floods and open fires.

=keop brush, vines, and weeds clsared away
fran hlvess hives should be placed on a
gtdnd, (not directly on the ghound) to
keop out ants and other pests.

=nearby ths beeckeeper’s house to discourage
misghief~makers. -

-away from areas hea.vily sprayed with insecti-
coddoge

waway from people, animals, etc.

15




LePs # 2
I1. Requlremonts for bees

1. What bees need to live

=Floyers gupply both nectar and pollen for
bees, MNoctar is a liquid sugar solution
that flowers manufactore. Since it contains
mostly vater; the bees must evaporate it
to mako lhonoy which has about 18% water

in its The different flavors and colors
of honey depend on the types of flowers

the boss gollscted the nectar from. Honey
is stored in the boewax cell.

Pollsn occmes fram the male part of the
flower; 1t 18 a powdery dust which comes
off when rubbed by the beese This pollen
fertiligas the fomale part-of the flower
and produces the frult, seed crvegstable.
Beos ¢ollect this pollen by means of
speclal hairs on its body, and return to
the hive with it.

Pollen is packed into a wax cell, and then
it is topped wdth honey, to treserve itg
this is called beg_bread. It is very ime
porva:te to have bee bread in the hive; for -
it medns “hat the yoling boes and brood
will have something to eat. A colony can
use up to 100 pounds (50 kge) of pollen

in one season,

~Beeppy, 18 secreted by the young worker
bees to male the honeycombe 431 their
honey; pollen, and brood (immature bees)
are stored ingide the wax éomb cells.s In
order for bees to make wax, they need to
eat large dmounts of honey or sugar syrup
and peldene Some beekeepers placé a

sheet of boswax called foundation, in

a frame, to help guide the bees as they
build the cells.

=Water 19 Important to bees. In hot,
dry weather the interior of the hive
could béeane overheated. If thisg
occured, the brood could.tcook? and
the wax could begin to melt. Bees
prevent thisj they colleet ‘water and
place it in the comb then fan it with
their wings to evaporate the waters

16




L.Ps # 2

- 13 -

This teirwoonditionin ;¥ cools

the hive dovme In very hot
climates, the hives should be -
placed so they get noontime :
shade; painting the hives white
will ales help reflect sunlight. -

-Bees use the sticky sap from trees

and flower buds to make "bee glue®
or propplis, . This gumy material
is collected to seal eratks and )
holes, and to water—proof the hive,
it also ki1lls micro-organismsthat
wowld otherwise invade and live in
small orackse

I1T. Obtaining Bees

1, Where

to get bees

~f SWARl: 18 & colony of bees clustered

Advantages
~free
~CQInon
~plentiful

in the opening, not Jnside a hive:
bexe " Thoy are looking for a new
honee Tho Beekeeper can capture the
swarm by placing it into a temporary
or pormanent hive.

3 Disadvantages:
=~could be diseased or in-
‘fested with pesis
" woould be in hard to get
Places
~gould be of inferdior stock

Coat: Free

~COLONIES IN TREES OR HOUSES, even earth
embaniments, are also free but are gow-
nerally very hard for a beginner bee~
keeper to geot intact. It involves deg= -
troying tho house where the colony lives,
or ciutting down the tree, cutting the

comb, and tylng it to a frame and then -
getting the bees to stay inside the box.
This should be attempted by scmeone already
experionced in working with bees. You can
also make bees swarm out of a trees or house
by smoking and hitting the tree with a
hammer oontinously until the bees leave

and cluster outside.

17
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LePe # 2
After thoy leave, they can be
inetalled as a swam.
Advantages: Disadvantages: .
={ree ~could get many stings
~plentd ful ~tifficult to get it in-
=oxtra wax and honey taot
~quaon could be killed .
~bses could leave later "
Cost: Free .' _.
=TRAPS oan be placed to attract swarming
colonieds. The trap can be a frame of wax
that is placed in a hollowed tree trunk, .
or in an empty hive, or in an earthen -
embankient hole., The frames should
not contaln any honey as this will attract
ants and W8X moths, and discourage beot.,
Cost: Froo
=BUYING boos fram a beckuopor is anothor
way to got started, DBeckwepers can. eithor . .
sell you a full hive and 311 iis eqiipment,
or a nudleus hive with a small population
of bees, and & laying queen, or a swarm
{you provide the equipment) or a laying
queen only.
Advantages: Disadvantages:
«cared for by an experionce ~could have odd and old
beekeeper equirment that will need
«al1] ages of bees and to be replaced '
brood can be obtained ~queen could be old or of
=easy to inquire from poor quality ,
owner if there are any =wax. comb could have di-
problems geascs or pests not at - .

first evident.

=BUYING IIPORTED BEES as packages is
another way to obtain beess These
bees are very expensive both to
buy and to¢ maintain and, while the
returme might be higher, they will

“not perform well unless properly
cared fors

18
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Advantages:

«=could produce more Lonsy
~gentle and mangeable
-do not swarm excessively

Disadvantages:

~subject to diseases and
~pests here

~requires more iiue, care
and feeding

=could die from neglect




LePs # 3
HANDLING EEES

Tme: 1=-1% hours

Materials: Demonstration
~gnoker, boe sult, wvell, gloves,
etc.

Objectives: To denonstyato and inform be=
ginner beekeepers how to handle
bees and what to look for in a
hive when emining beose

I. Handling Bees

1le How tc minimize stings
=work on days whon becs are flying
well since half of the foraging
bees will normally be out; do not
work when it is too windy, rainy
or cold since all the bees will
be at homse

~wear light=ocolored protective
clothing and & vell, Make sure
that ankles and wrists are closed
in case bees start to crawl up.
Beglnning beekespers will want
to wear gloves for confidencej
but gloves should not be used :
all the times The best time to
wear them is when Utransferring
bees from a wild hlve to a
framed hive, DBee stings leave
a scent on the gloves, so be
sure to wash gloves periodically.

=use smoke lightly; this makes
bees eat honey and they will be
eating honey instead of stinglng
Joue

=when working beés, ude gentle,
slow movement fo the bees will
not be alarmods
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Crushed bees cause aljrm in the
hive sBo move frames slowly.

=remsin oalm’ and work slowly, if you
are nervous, or have an odor that
alarms bees (hair tonic, horse
smells) the bees will be more likee
1y to eting you.

~i{ stung, scrape away sting barbj
do not pull it out as this will
injoct you vith more venom. Smoke
the sting arca as the venom leaves
an odor ‘tagh which will excite
other bees to sting you.

IZ. What to loock for:

1, The Qtleen
~when you find her, be careml that
she doos not become crushed or
drop on the grounds The queen
is genexally found arocund the warm

broadngst or nearest the eggs a.nd
uncapped larvae,.

2. Bgps

~when you look at a frame of uncapped
larvae, wheck the frame carefully,
and you might see cggse If the hive’
has no eggd, or you cannot see brood,
or the queen, you may considor the
hive to boe queenless. Requesn it by
either glving it a queen cell, a

new quoen, or joining it to a Yuaen=
right¥ hive,

3. Starvation

~when theie is no honey or pol.len in
the hive, the bees may be more aggre=—
ssive, and stop producing wax. When
you do not see any 8tored honey or
pollen In your hive, feed your bees
white sugar and peollen substitute,

If you'are using the hive to make
queens, feed the hees sugar syrup.

ke Good Brood Pattern/ Weak Hives
: -wh\en the queen lays eggs in gvery

21




empty oell so that the imiature bees
(larvae) 411 up the comb, this is

said to be a good’laying queen showing

a good brood pattern. Spotty egg=laying
pattern, many drones (male bees) or a
non=vigorous (slow) queen should be re=
Placede Weaker hives cannot defend them=
selveg-against pests (cockroaches, wax
moths), or other robbing beeze

5 Swarm Preperatlion
-when tho boes form numerous peanut=shaped
wax cells, which contain irmature queens,
and the hivé is quite populous (and may
be crowdsd), the bees are probably starting
swarm preparations., Swarming is a natural
instdet; it divides the colony in half,
and the old queen leaves the hive with half
of the beess The young queen meanwhile
hatches, mated, and starts laying in the.
original Mive, Unless you want to lose .
half your bees and honey these swarming
preparations should be stopped. '

6o Arrangement of Brood West .and Honey Stores
-to.optimlze the proper temperaturs of
the broodnest (97F) and in order to
incubate the eggs, the broodnest (eggs,
larvae) should be compact and not spread
out, Frames of brood should be placed
together, in-.one ared of the hive. If
the hive 1s populous, the honey will
naturally be stored in the upper portions
of the comb and of the broodneste 4
frame of honey between frames of brood
could prevent the queen froum expanding
the broodnest properlye .
7« Surplus Honey
=bees instinotively store honey to eat
during times of hardship or scaresness
of foode DBeekeepers try to make bees
store more honey than they need and this
surplus is what is harvesteds To keep
the quecen fram laying in the honey combs,
surplias honey is usuvally found above the'
brood, in the upper portions of the hive,
Some hone¥ should be left on the hive at
all timese

22
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Othervdse, bees will starve during dearth
timos, or leave the hive. If bees are
starving and no food is aveilable, white

sugar syrup must be fed to keep bees from
:l.eamg. -

8+ Aggrossiveness

-gome hives &re naturally more aggressive
than othorse. This can be controlled. by
seloctdon of the queens thet are more
gentle and requeening the aggressive |
hives with them. Hives tlat are too aggre=
sive will sting often and may even swarm
out whils being worked. Aggressiveness
may also be due to queenlsssness, disease,
or pest harrassment.

9+ Distress of Pegsts or Location '
~1f bees are placed in a damp, hunid place,
the honey wlll always be watery and -
¢ould never fouwre! or ripen properiye. Un-
ripenoed honey will ferment eventually. On
the other hand, hives that are in too hot
a situation will be so busy bringing in
water to 000l the hive that no honey will
ever be produced. Such stresses on the
hive wiid weaken it and the colony may
die, or lsave, leakened hives are subject

to attack by such pests as mites and wax
moths,

10+ Queenlessness ' ’

-1f{ you carnot fing eggs, larvac, or capped
brood or the queen and the hive is usually
aggressivo and restless, the hive may be
queenlssse Quecnless conditions:-can be
remedied bys .

~=providing new queens (virgin or laying)
~=providing mature quesn cells
~=providing a frame of eggs

~=joining it to a queenxight hive




IESSON PLAN # 4

COLONY MANAGKMENT/SEASONAL MANIPULATTONS

Time: 1 hour
Matorial: slides

ObJectives: To help beginning andrexperienced
beokeepers to recognize & honey-
flow and & dsarth périod in their
ares &nd to keep records by their
hivess

I. Bofore the HoneyfloweeRequiremerits of the Hive

1, The following aonditions will help ensure
a good crop of honey for the beekespers’
~populous hive with many young bees, espee
cially durdng the period Just prior to
- the honeyfiow (40,000 to 80,00 bees)
=nive should be free from pests and
diseases
~polony should not be preparing to swarm
=hive should have ample room to store
surplus honey .
-weak hivés oan be helped by giving them
frames, of joung bees, capped brood or
a new queot, or all of these. Keep all
hives of oqual strength, otherwise they
wlll rob each other
«do not 1ix up the natural 'order of the
framss In the broodnesty frames of”
honey oan aat as a barrier to the qQueen
- and if placed in the middle of the
broodnest, oould restrict the queen's

2, Frames of pollen and honey should be kept

above or on the.sides of the broodnest;
empty framss can be placed on the end of
the broodnest to allow for growthe Frames
of brood and pollen should not be placed

- in the honey supers as bees will fill up ™~
the empby cells with both honey and polien
and brocds You want the bees to 11 up
only hensy in the honey supers.




LePe # 4

3¢ Record Keepming
=pbeckespers should keesp accurate records
on each hive or groups of hives in their
a.piary eapecially noted are the hives
_ that are significantly productive or
-woake A note of when certa.a.n plants are
bloondng that coincide with the honeyflow
will also help you to keep. tract of the
major honey plants in ydur area. Paper
tacked’ intilde the cover, or writtenon
the hive body {not top} can be useds Perw
manent book or dlary records are more
trustworthye Soms things to record are:
=edato worked ,
o emgoy of queen
mmcolony Strength and growth rate
wwtimsly manipulations (swarm prevention)
==characteristics of hive (aggress:.ve,
‘gontls, productive, poor)’
~—gwarming record=how often, when, why
m—gash flw (how much money spent or
sarned)’
=hongy (how much (we:.ght) taken off,
per hive)
~=hiveg logt (stolen, S"'u'med wax moth,
dipeagss)

Al

IIe Diring the Honoyflow

1. At certain %imos of the yoar, when most of tho

flowors from’ fruits, vegetables and weeds

are bloardng, bees will often start bringing .

in a surplus of honeye This is called the

honey=-flow period and can be recognized b
=lotg of wax production (white new wax{
~populous hives, worlking very hard
-honoy being stored (uncapped and capped)
~honoy with many white tops appearing

.in the ocomb

*

2. Swarming behavior usuzlly comes before the honey-
flow period 8o, if you do not wish to lose a
lot of honey (through the lack of bees be=-
cause they left with the swarm), discourage
Swarm preparaticns bys

=out out queen cells (if they are numer—
ous and hive is populous w:’Lth a laying
queen)

e 25
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=gupply more space to the hive; either adding -
frames or an extra hiwe body (supar) .
=Anppect the hive perlodically (oncé/week)’
to ascertaln swarming preparations.
=male gure hive is noE overheated (keep in
shady but breezy spot)
wprovide a young queen

3+ During the honoyflow, the hive should nét be

disturbed too muohs If you go through the
broodnest, the organizationalsstructure

of the ¢élony oan be destroayed. When-bees
are disorgapized, they will probably not
bring in as much honej as.they would have
normally for that day., 7The only inspeoc-
tion you should be making dwuring the.honey-
flow is whether or not the bees have enough
_room to storé honey, (this does not apply
of course, t¢ woak or diseased hives)

L+ Exardne the honey frames before removing them
fran the hlvey Most of the honey should
be sealsed with a wax top or Ycapping®. If
the honey has not been proporly cured (all
the water evaporated) it will begin to fer-
ment and spall . ‘

Remove the honey frames early in the morning
before the bees start bringing in new nectar.
Take off the 36’led honey frames and cut the
camb, The framss should ke over 75% capped
honey., Cut the oadmb or scrape off the honey
to the miderib (bottom) of the cell and leave
a¥oundation' for them fo rebuilds If a

hot spoon or knifs is ?sed, the honey will
come off much easlers :

III. During the Dearth or Starvation Periods

1, Dearth periods are times when no hoéney or pol-
len is beding brought into the hive, The
signs of dsarth, wnich could lead té star—
vation if all the honey was removed, are:
=no honey in cells
=~no pdllen sbored or brought in .
~wax production cut off, foundation
chewed
=

—a fy
N
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. - =00 brood, or brood rearing limited : :

3]l stapes of drones (brood and adults) .
are pulled out and dumped out of the
hive during severe dearth - .

=-robtdng activity J.ncreaaad, hives aggres- .
sive

=honey ftored. in brood ~ells since there
1is no new brood, once a small honey flow
startsos . a

24 Dearth times are seasonal, 'after the mijor ) .
flowering petdlod is over, durlng rainy, cold, ' g
dry or hot seasonss the beekeeper should; '

~-make gure boes have enough food (heney/
pollen) at all timss; take off only a
SURPLUS of honey} lsa.\re 20=60 1bs. de~

_ pending on the hive Btrength and duration
of the dearth timea .
- . ~make periodic inspections so t.ha.t. hives
: ' will not got too weak

-feed boed if they are starving with sugar
(white) .or white sugar sjrup.

-~remove oxcese frames (thab hives
will not get too weak :

efoed bees if they are starving with sugar
(white) or widte sugar syrup.

~remove excess frames (that are eus.iy) and
superss. otherwise, too tmich heat could be
lost from the bioodnest, or the wax moth
and othor pests, could inwvade the empty
spa.cesa '
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IESSON PLAN # 5
THE 0EE COLONY AND RACES OF BEES .
Time: 1=} hours

Ha.ter:n.al slide, dharta,- pictures

Objectives: To help baekeepers understand the roles
that the individual members of a colony
have on the volony as a whole, and to
inform them of the wurious kinds of -
bees.

Te The.Colony

l. 4 colony of hméy bees will have a fertile
female or gugen, Many male bees (or drones)
and many thousand infertile femszles or
yorkers. These o¢lasses of bees together
form 2 unit or oollection of individuals
which, if separatéd from the colony um.'b
would shortly dies

2¢ The Queen-
~ysually there is only one qaeen to
& colony,.and her sole duty is to lay
egess She reseubles a worker but with
a much longer abdomen and & dark shiny
thorax or backe. The queen is fed almost
entirely on a food secreted by the
young worker bees called royal Jjelly
which is rich in proteinse The number
of eggs she lays, therefore, will depend
on the amount and ldnd of food she is
fed, the number of young workers to ine
“cubete the eggs and the environmental
conditdonss She lays eggs that may hatch
into drones (infertile eggs), workers or
new qusens (fertile eggs).

e {Buropsan) queen hatches from a special
pea.nut-e‘lmmd oell in 16 days. After emerg~
ing, ths queen +I11 take her mating flight
510 days later, where she will mate with
several dronese If & virgln queen does not ~
mate after two weeks,she will probably be
a poor, drone=laying queens Qusens can live
several yoirse :




" The queen has a special odor or
substaneoes which keeps the colony
unit togethore If the queen is rew
moved, the worker bees will start
to make proparations to make & new:
quecne enless hives lack organi=-
zation and could be more aggres-
sive than qQueen right hives.

" 34 The Drone
~The drone 13 a 1a.rger and heavy

looking bee, with very large eyes
and chunky abdomene His sole
funetion is to mate with new queéns;
he does ne worlk and cannot stinge
Normally, high drone populations arc
only talerated when ample food is
coming into thé hive; when the honey
season is ovei, drones are evicted
from the hive, to dies

__=Eurcpean—drones take the longest to
emerge, up to 24 days. Jf you aré
using the imposted bee (European),
drone production should be encouraged,
siree thoro would be few dronos avai-
labklo to mate with virgin qusenss When
using the native bee, drone product:.on
shoulgi be limited.

Le The Worker

~Thers are anywhere from 5,000 to 75,000

workers in one colonye They are called
workers beoause they do the house and
foraging work required for colony survivale
The tagk of the workers, includes feeding
larvae (undeveldpéd bees), tending brood
(4xmature bees), feeding and tending the
Queen, guarding the hivae, evaporating nectar
to make honey, packing pollen, and main-
taining broodnest temperaturess As the
workers age (3 weeks or so) they begin to
leave the hive to forage for foode Onée a
scouting forager locates a food source, the
distance and direction of the food is commu~
nicated by a conbinetion of dancing, scent
and soundse They are foragers only for
about ancther 3 weeks before they die,

It takes 2L days for a (BEuropean) worker to
emerge, They have spec:u.a.l légs equipped to
pack the loose pollsn grains, and have spo—
cial glands to seerete wax, stinging vendm,
" and rojal Jelly. Workers collect nectar,
pollen, walber and propolis or glue, retwrning
.to their hive with ite Ses attached diagrams -
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IIs Racos ol bucs aud boo rolativas.
1. Wasps (Veg D.Ld,.u.‘-

© ~wWasps a0 not bees but are often rds-
talken for bcos by wany people., Wasps
make their homes with paper=like ma~
terial or mude WUhile same do sting
aggressively, wasps are beneficial’
pollinators and insect controllers,
being parasiftic and predatiols on many
insect postss Unfortunately, some
wasps also prey on honey bees.

2, Bumble Bees and Carpentcr Bee (Bombidae
and Xyloogmidae) -
~thesc arc large, hairy boes varying in
color fram bluo=black to black and
yellow stripes. They live in the ground,
gass hatoh or dry woode flthough
they do not produce a significant amount
of honoy, they are valuable as pollinators
of many fruits, seeds or vegetable crops.

3. Stingloss Boas (etc.) . _
~Therc are mo v races of other gocial bees,
(living in hives) and solitary bees, (Iiving
alone) that are important pollinatorse The
stingless bees (Irjeona and_Melipona) will
store honey in nests, but it is generally
too little to attract most beekeepers.

Sice they ale bencﬁ.cla", colonies should not
‘be destroyad,

Le Honey nco (Art)

2) The Rook or Giant Bee (jpis dorsata)

Rock bees are nomadic, rarely stajing
long in onc place. When they fly,
farmers in the field report they sound
1iké a passing airplane. The colony
congiste »f 2 singlé conb hanging from
o branch of a treec, roof or abandoned
ceilingse The worker is light brown
while the quecn is darker and longer;
the drone i3 black and about the s:.ze
of a workere

Rocle bees produce good honey and wax,

wetkking longer hours somstimes than
ouner honey beeses Hommey can be harw

vosted without destroying the hive,

r

31




two t0 throe times a year when

gmoke and proper precautions nre
taken, Ylelda of up to 35 kg.

during a year havo beon recordod.

Smoke gpoams to control their veolatilo
temper and while they will not live
ingide a hive bax, groups °of colonios |
can be relsed togother,

littls Boe SAmS florea) '
Thesé boes are smallest ol the honey
bees, and are also nomadice They make
§mall, 'hand slzed cafbs in tree
branohes, odves, bushes, empty baxes,
or cellings, The workers aré orange
with bladk and white stripes. The
queen 1g golden brown and the drones
black with grey heir, Again, they do
not produco much honey (0.5 to 1 kg.)
but some’ sountries are finding them
a gentle, and manageable honey bee,

Indlan Boo (Agls ludica coraps)
This heo 18 usad in Indis and other

countidos ag the majin Asian Honey Bee.
It is m houﬂed. ir.l bCDCElS, 'binB,
Jars and wall reccsses. While there
are rogional varieties, the potential
for thig bee in the Philippines is
Just béglnning to be realizeds The
vilder, swarm=prone strains can be
bred for move domestle qualitles.

On ‘the Average, colonies can yleld

3=5 kge, although improved strains -

i have beén reported to produce 18 kge

! or mores It can be a good producer,
' gentle and relatively nén-swarming,

| but are less preditﬁble, can steal -

, food from wegker hives aggressively,

i and seem to have little defense against
| waxemoth and other pests that enter
{the hives They use little propolis or
ibee glue, which might account for these
tinvationse

d) The European 'Bee (juis melliferm)
This bes, lly from Europe, heas
been naturalized in many parts of the
world, including North and South fme~ °
Ticce It 13 o very good honey producer,
32
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averaging 45 to 180 kgs in good honeyw
yielding areas, It is similar to the
Indian beé in it habits, maldng its
home in enclosures like hollow trees,’
caves, and boxes, It is well adapted
to 1ife in moveable frames hives., Im=
portation of the Eurppean bse should
be restricted to well=equlpped; respon=-
8ible agencies with quarantine arrange-
ments, To avoid the impoffation of dis-
seases and pests common in the U.S. and
Europe, whioh could be passed to native
bees, vate beekeepers should consider
improving native bees first.
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EXTEANAL ANATOMY OF A WOHKER HONEY Bﬂé
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LESSON PLAN # 6
PROWLEMS IN PHILIPPINE DEEKEEPING
Tmo: l=hour
Materdals: Colleotion, demenstration |
Ob;.jeCt.ivee: To acqueint beeksepers or beginners
with the problems that' exiet in- the

Fhilipphnes and how to control them
- or minlidze damage caused by thems

1. Pésts

1, Ants: can invade hives, eating brood, honey,
pollsn and bees; eventually the hive

will éither be B0 weakened or aggre=-
seive, that they will abscond (or leave)

~contyol: grease hive stands with auto
greage’and llme ground at base of
stands. Never set hives directly on

the ground.

2, Wasps and other predatious insects: will
catch boes on the wing and take them
away to be eatens They are not a
real threat except to weak hives. -
Trape oan be devised to catch the
black wasps as they hover in front
of the hivesg

-~control: maintain a strong hive or
,hire someone tc .catch the waspa as
they hover )

3, ligards and Toadd: will aleo eat beea but
.generally, if the hives are on 3
gtand, the loss is minimal.

L. Doetles and Cockroaches: can infest a hive,
eepocially when being fed pollen
supplement or substitute. 4 strong
hive will evict these intruders, other-
wise remove debris in hive bottom that
they mlght be living in, and keep en-
trande Emall {esps true for the native .
bep)o -

5¢ Wax moth: '

This is & moth which 1lays egg8s in the
comb and upon hatching, the larvae can
cause much damage to the cGmb and brood,

35




" 32 -
LPe # 6

by borrowing, spinning silk:tunnels,
' and damaging wax,

=control: strong hives can usually
combat this pesi but whon it starts
taldng hold, romoval of the infested
comb and cooeqns is imperstive, obhdrw
wlee the bees wlll leave the hive,
Comb oan be stored in paradjchloroe

_ bepeono (moth ball) crystals, if kept
in a plastic bag or other enclasurs,
and alred out a day before retwurning:
treated comb to bess. Cembs can also
be put in freezlng temperature for

. several hours, especlally if wax
containe honey and pollen.

gometires, droves of swifts have been
reported (Chasturs qubla - Spine-tailed
swl.ft) to eat 100 bees each in one daye

~control: about the only methods of cone
trol seems to be netting the birde or
. moving hives to othor location.

two types of external mitée are of
vital ance to beckeeping here.
The two iacobaopl. and Tropi-

\ae3ain, siases) sre serious. pesvs
that oan destroy a hive., Drofes and .
workers wlth deformed wings, dead
pupae in the cells and the mites on
beea should be checkeds It is bee
lieved that all epecles of Bees have
mltes here. )

=control: is especially important for -
the Euxrovpean bees, and perhaps for
native bees too. Colony atrength
appears to be a factor, the stronger
hives may be bhetter ablse to control
this post. Other chemical contrals

are also available, at great cdst,
sincs many have to be imported., Here
are gare: .

-:fhenothiazine PTZ (worming tablets)
5% dissolved in 95% pure alcohol,
applied onto cardboard strips and
buwrned In the smoker, or placed wnder

" the hive sprinkled on a cardboard
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- bottam, at night, left for 2 days.

:Folbex strips prepardd paper strips
can be purchased, burning 2=3
strips per colony.

:&neacar (from Romania) is a powder,

sprinkled on bees once per week for
three woelts. - -

II. Other Problems:: N
1. Drones: if imported bees are used, thac
lack of drones fram these bees will
make it hard to mato virgin gqueens.

Hives that are strong, well fed, With

a drono=laying or a fertile queen,
will supply the best drones to supply
your yarde Droncs of ths native bee
have been reported to fly with the
virgln Imported queens, but is not a
fertilo oroSS.

2. Robhingr.weak hives are subject to attack
by robber bees from other hives (im~
portod &nd notive) as well as other
ingeotas Where at all possible, hives
should be kept of equal strength, and
races of bees should be kept separatc,
Mite#t oould be carricd by robbing becs,

3. Insooctioides: therc seems to be indis=
crimnate use of harsh inscctioldes
by farmers hore. Since becs are sus-
ceptdble to most of these,efforts
shouwld be made to educate farmers that
bees are not inJuring their plants,
but In fact wlll increase their ylelds
ir they let the bees work them.

If inpectlcides are used, spraying
should be done in late afternoon te
.evening bhours, to minimize bee losses.
Hivas should be covered or moved away
if spraying is closer than two miles.
Isss tayic chemicals (sece attached list)
should be used whenever possibles

Le Feodlng bees .
During dsarth times 1f bees are robbed
of all their heney, both a pollen and
nectar substitute should be supplied
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if tho hves are to remain strong -

‘and not abscond. The most refined °

sugar or sugar syrup should be used,
although experiments are lacking on
the ¢offeots of feeding second class
sugar in the tropics. Molasgses
showld never be fed, however, as this
will glve the bees dysentery.

Obher sugiry substances can be trded,
buko milk, or canc Syrupa

Pollon is also JAmportant .for brood
rearinge Imported, browers yeast
and soy flour is the usual pollon
substitule,
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SELATIVE TOXICLTY OF PESTLCLDES TO HONEY BEES AS DETERMINED
BY LAMGRATORY AND PLELD TESTS 1IN CALIFOBRIA (1950 - 1975)

CROUP I — HICHLY TOXIC: Severe losses may be expected if these pescicides sre used when bees sre prenent at
treatment tims or within & day thereafter, except es iedicaced by footnotss.
- .

Afuges” (pyeasophos) . povr® ¥ (@scnlorvos) Puradac® 2 2/ Mesurol® (methiccach)  Sumtchion®
aldrin 2 . Pibrow ® 2;f3f (naled) (cuboéu:?n;f Methyl parathion v (!enitm:h%?n)
- 1/ 2 (] . Gardona = = 2/ Supracida ~
arsenicals = = De-Fend Nopitor
wodets® Y 2/ (dimethoate) . "“";“{‘}*;}""“” . (aotheatdophos) (methidathion)
{menocrotophos). diazinon 2/ Gl(l::tﬂ hos-mechyl) Nénaenr P {phenamiphos) ra(:::::.ﬂdoph; a)
Bayron® 2/ (Spu:r.rac:lde) o 4 2} s/

yROB {proporur) Fodeto (mechoayl} ... ® L/ 2/ 5/ 1/
sayzer® 2/ (genenton) 2

Dtnec"on

Or thene® 27 (acephate) (s1d1carb)
auc 2/
{phoaphamideon)

R s1gr1a® & 2/ ® 2/ (nethomyl)

o Dyraban .
{(dicrotophaa) (chlorpyk ifon) | Lindane 2/ . (mavmplms) (dichl:t;on)

2/ vl /
{dimetnoate) 1/ 2/ ® 27 phosphamidon = Zactran =~
BN = = Locsban = . (meascarbate) .

Ethyl Gethion® (chlorpy‘rtfo:} : zeswethrin

Py
{aziaphos-ethyl) ml.sr.hion /4 : Swins 2/ {carbaryl)
i’anophoso {Espphur) Matacl1® {aminocarh) Sps?'raeide@ 2/
'GROUP II - MODERATELY. TOXKIL: These can be used sround bees If dossge, timdng, aod oethed of applicacisn are

correct, but should not be applied directly oo bees In the field or at the colocies.

stesdrtn * 12

{fensulfo th ian)

abace® 2/ (temophos) Clodrin® © endrin M 2 Perthans’. Trichton® &

Ag:il:oxo ('c:oto;y‘phcn) Korm's {tonnel) Pyram.l:ep N (urb;pgewthion)
(t:i:hln:onau) Couu;;-‘-r” L0/ Metasystox ® 2 Systox® vy {dexeton) v{::::ﬂ;

Banol {carbanolate) BOT = = (oxydemeton-aathyl) Thimer® L 2/ 8/

Decblormoo {mirex) nirex »{Dechlorane) {phorace}

' (formatsnate) Di-S amn L1f &/ Noce L (ethoprap) ® 2/
chlordana 2/ (dizuif.oton) P _ho-p P {endoaulfan}

Zo.*.tmeg (phosolone) -

PAFullToxt Provided by ERIC




GhOUP 111 - AELATIVELY BOHROXC:

Thase can de ueed axound bess with a winiam of isjury.

INSRCTICIDRS & ACARACIDRY

Acazaben’. Mrvarce® (fonson)
{chlorobemzilata) m. 2/ @ ‘

| olletteia thlorpropasa)
Ty Hooreaa® 2/ .
(methoprena)

Movtlue

nfcotine Yy
: ®
{Acmtc'. otral®, tmite .(»rnparu:lm)
Mpd Tinar fc140%)

copper malfate

mrmuﬁa

' ‘(W“MM) crm (dodine)
. w mnwmn Dalaa”® (amunn)

Dézon®
Ditiane’ B-24 (saten)

Du:hmn #-12° (ganeb)

Mthm II-“
cumub)

Mthm -8 {xined)

De-tus®
(Smh Wrdsearido)

m-- -(smilagtns)
nrode® (thioqutfios)
tazben R
folper .
Chycasds” (glyedine)
hx"ai.hm. (8inoccp)
Wlﬂ' (dascmet }
w {ﬁﬁlﬂl)

(mmm
hl!ul {mezrism)
w1t 2
Vitsvax® (carboxin)
::wlauf (sirem)

BERPICIDES, SEIOLIANTS
& DESTCCARTS

u:ﬂn. (atTanine)
Almasy® (neptalen)
smiben? (chlovasben)
saitrol
Amn. {m3)
m‘ {41t czzoquat)
Baln’ (vometin)
zeowal® (dlcambe) -
Socmat® )
(pb-nﬂl;y-) :

BEST

Y (taminosmif) etsast -
-nmnm’ (captatol)

{(decumdigbum} .
Biaton” (cysansing)

.- Capom: (promatTyns)

‘Cagoron
(dichlorbent))

thar® (o)
® :

Wlogard .

{yropasine)
Nodewo® (_sm;,
lmhn

- (iooprepslin)

paraqoat vy
m muﬂm\

. "-1“1. (omstonn)

Tgraa® (whttm
nd® (ptoph)

(dum)

ﬂub (Mo)

tasoo®/ {alechtor)

uun? glluml)

( lvll - ]
wora &

Traforem
(t1worodifen)

m.::p‘ (otmening)
Frobd (methasols)
I.'-m-l. (propachioe)
remtes” m ‘
m (exadisson)
3-:» (#pregatryn)
Sencor” (metridusin)
stivex ¥ (2,4,5m)
saam® (terbactl)
surn.'- (cryealin)
Suten® (butylate)
24,37 V3
tatver® (nnm-)

m
(mm)

e
(vu

n-m-
{xriflgralis)
® 1/

2,3,6-704)

40 Yogadex® (cDBC)
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Relativé Taxicity of Pesticides In HoneyY Bees as Determined
By Laboratory And Field Tests In California (1950 - 1979)

{(Continued from page 36} .
, 0.

L " R

e e

Califoruia stats rmli:;m requitas parzite For wmoot ukes of thase mu; aleo tor 2,40 and 2,5,3-T a»
wead tremimoute but wot ap botuoao yprays on citrue. o

Theca chenicals have bess 1sboratory cested snd £1e1d tesced satniy on sifalfa, citrus, cotiem,.lsiine clover,
ailo and pweat cors; all othexs are lsburatory tested daly.

Dibros®, $hoedrin® and cepp Mave suck ehoct residuel sctivity chat they kill only bees contacted At trestwast
time ov adortly chirwaftor. Thaoe choaingls ussally are sale to ueo vhan bred sra wot 1n F1Ight; they &xe wot
safs to 90 arowmd eolasiss.

mmahuunuuumumdummuummumémum. luum.
occanional Kasvy losecs have oceurrad, perticularly uodsr bitgh tamporsturs coodicisms. 1€ spplied to alfalfe
1a blocn, it sbould ba cnly as & spray, and trestemc should ba made during the night or esrly s the sovuing
whaa hat? are wot forsping {a the field. Undiluted twclmicqal malathicu syray shoald not Be weed stound dees,
mtml \ . .
mm’mmmmwum“m-mmmwm.

M’.dwmmuwusmepm.um‘ulyupmmummln
field naage Mes ot caused ou loesss. a .

Leadasont

w/ DT hoa hown ticperarily withdvoza from wost wons 1o tha D.5.4.

®

Eaglotersd Cychs come.

BEST COPY AVAILABLE
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1ESSON PLAN # 7

SEIECTION AND REARTNG OF QUEEMS- FOR STOCK TMPROVEMENT
Timo: l=hour

Materials: Demonstration

Objective: To help beelnaepera improve their
honey ylelds, by selecting highe
producing, low swarming queens.

I, Primary Selectioﬁ ObJectives

L1 Fertility of Quaen.
~gquocn showld exhibit good ege-
laying eapabilities, at the timé
of vear when workers aré neade
when there is available food,

‘mot during dearth times.

Industry and Produstivity )
~workers should bring in the best.
boney orop rossible, they should
have large honey erops and strong

logs to biving back large beskets
of pollen. .

Disease or Peght Reslstance
~those boes batter able to fend

off pestd and disease should be
selecrbed.

Lowersd Swanming Instinct
e-coloniés thal swarm or abascond free
quently, fhould not be used to rear
" quoens,

Good temper, gentle _
-propogate those queens from calm,
gentls hlves, where the bees will
. not 1save the hive due to disturbe
anoes by boskeepers or others.

II. Secondary Selectian Objectives
1. Long life of queen and worker

2+« Long Foraging range: )

-workors should fly greater distances
to gather nactar in difficult areass
also thoss working earlier in the
morrdng and later in the evening,
putting on more honey should be
solootad as breedsrs.
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3. Defoneive attdtude againat pestas
=koep lves able to keép ants,
waxmoth, aockroaches, etc. oqt..
of hive,

l.. Hardiness:.

, ~bhosé hives that come through dry,
cold, wot e dearth seasons with’
popuilous oolonles should be used,

~hives that bear brood weil even
. without feeding should be selected,
(nurse beas tend larvae well),
Comb Btﬂ.lding

=-readiness to bulld camb and build
it in frames should be selscted.

Good orisntatlion
~bees that are abls to find their
way book to the hive without
diriftdng to other hives, should be
seleotods

Cleanliness.
«hivos that keep debris off the bat.t.m
board are d.esireabls

I1I. Rearing Quoens .

Ac Factors for imoen cell product.ioh

1, Toung larvas, less tha.n two days
old: all larvas receive royal jelly
until they are two ﬁw olds thoss
larvae that are to beeo{m workers,
are fod royal Jelly afier tuo
are fed a mixture of
polisn and nectar. Only larvae that
" are to be queens reéceive the royal
Jelly as thelr sole diet.

Strong,. populous hives with many

young bees that may be ready to

swarm provide conditions that are optlmum
for rearing queens, Food, both pollén

and neat'.ar nust be abundants if not,
supplemantal food shoulc be fed to

the bees in the form of white sugar

syrup and pollen supplﬂment..
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3« Drones are produged during these conditions
as well, and it is important that the food
and populous oonditions are msintained 1f the
drone populations is to be éncourageds Drones
mate with the virgin Queens. _

Be Natural Rearipng of Qusens: Queen cells are made

by worker bees under the following conditions

in the hives | °

2) gwaym 66113: When the hive is crowdéd and
the bees are getting ready to swarm, they
make queen cells,- Salsct these queen cells
carefully, &0 that the swarming instinct is
not bred into the new quéens.

w oells: When the Hive replaces the
old queen by malcdrg new queen cells. Con=
ditions. for replacing the old queen are
when the queén is old, falling, dideased or
poorly mateds If hive is populous,

these 0o1ls can be usede Queens from these
celis, homver, can be inferiore

hive ha.s to ma.ke 2 new queen beca.use the
original queen is gone. If the hive is agaln
strong and wellwfed, these quserf cin be used,
‘To make the hive build queen cells, you can
1) remove or kill original queen
2) split Bive aqually, giving sach half
pollen, honey and besese Give one half
the queen whils the other half is given
frames of eggs and ycung larvae. Dees
w111 make a new queens

e Controlled Queen Raa.ring: The easiest way to rear
queens is to move the queen from a strong, popu=
lous hive duwring a time when there is plenty
of focd caming Into the hive, and provide the
hive with & frems of eggs from & selscted colonye
You may have o remove all uncapped brood from
this hive in order for the bees to moke Queen -
cells from the frame you supply them withg otherw
wise the bees will make queens from any aveilable
larvae,
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You oan have this hive continously rear
queon 6olls (called a Cell Bullder) by
ronoving mature, capped queen cells,
adding frimes of capped brood and feeding
this hive. "After you remove the mature
queen 0ells, add o new frame of selected
egpBe e

Disadvﬁntages :

~time consuming (outting cells, adding brood)
=bees could seloot the bees desireable larwae
~bees could make POOr queens

There. are many other mothods of dueen rearing.
They are muoh moxe complléated for beginner
boekeeprs or oo breeders. Those methods

aare described In‘a book called QUUEN REARING
by He Ms Iaddlewy Jre and Je Ee Eckert; Univorw

sity of Callfornia Press, Berkeley, Cale, 197k,

Do Uther factars in Rearing Queens

1., Queon Mating Yard: Oncé the mature
green oells are removed, they can be
-put into a amall nucieus hive con~
sisting . of young bees, comb and plenty
of foods These mating nucs should be
placed In an area where there are
many drones, drones from hives of good
charooterigtics.

Starting Nucleus: Once the queen has
emerged from the cell and starts to
1layiin tho mating hive, she can be
removed to a small hive, consisting of
two to four frames of young bees and
foode Onos she starts to lay in this
nuc, hor porformance and othor desire-

able characteristics can be assessed
before she 18 used to start a new hive.
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IESSON PLAN # 8

MARIMTING HIVE PRODUCTS

T4me: 13 hours

" Materials: Demonstration, Display

Objectives: Help beslcéepers to sell bee products,
and form cooperatives.

I. Honey
1, Harvesting
~honey is penerally teken off when over
3/l~ths of the comb 48 capped; uncapped
honey tonds to ferment since it is tune
ripenedt {ice ndt endugh water has been
evaporatod off)e

~comhg oan be cut oub|and pressed to axw-
tract honéy and put intd a screen or -
cloth bag, or scraped off to the midrib,
leaving a foundatien in the frame for

the bees to start bullding again, or the
wax tops aan be cut off with a hot knife
and the frame put into an extractor which
will spln the honey off, leaiding the camb
intacts If cutting out comb, leave a

1 inch strlp for bess to start one

~onco honey has been’'removed, strain the
honoy agaln through & finer cloth, to
remcvod any particles, boes, debris, and
dirt, Oaibs with brood should not be
harvesatode

~store honey in a shady but dry placs,
froe from ants and other predatorss. Do
not spray honsy with insecticidess’ Bottle
honey in any clear glass container, and
label sach bottle with quantity, usually
by welght, and name of your yarde Honey
is uswally graded by color, thé lighter
the color the higher the grade. Scme
countries prefer darker heoney and msy be
willing to pay-more for ite Honey stored

 in the’gm~or in humid places will be

. =honeyiin the wax comb can also be sold,
either wrapped in plastic clear wrap, or
bottled with honey

- %
LY .
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~i({ honoy is too liquid, it will foam and
forment on the topes Such honey will spoil,
Thick, alean honey, properly cured and
stored (not in a damp place) will last many
yearse In tlme all honey will fsot upt or
crystallizes Thils is not the same as
spolling and in fact many countries prefer
this orystallized forms

2. Marketing ‘
=all honsy should be carefully labelede Here
is an example of a honey. lables

SRR HRHHHAHHRHIEHHHNRRHH

net: 450 Grams |

r

Palapala, Dasmarifias, Cavite
March, 1978

FHHEHESRRERREDRHOHHRRHOHHHHAHHEHORENE
-stores, stands, individuals,

commeralal centers, baking ’
industries, health foods stores, etce

are interested in selling

horeye Individual contacts

¢an be made or through a

buyer, egpoecially in the

larger towms and ities.

1T Wax .
1. How to process ’and harvest
=all beeswax should be kept, scrapings
from the hive; left over from wax
moth infeatatlon, and what is harvested
with the honeye Wax in many countriés
is more wvaluahle than honeys Herets
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how to harvest baopwax:

¢Place wax in-tub or pot and cover with
waters The pot should ba sturdy and
not likely to bronlk whon put over the
fire. Water should not boil over, as
wax is very flammable and eould bum
easily. The wax'wlll. rise-to the top
and. once meliod, strain it through a
nwire sercen or jutc sack ¢kothe The
padl the wax 1s cooled in should have
a larger top than bottom for easy re-
moval of wax cakee Scrape away debris
on bottom onee ¢ake is hard.

A solar wex molter c¢an be eonstructed
using a heavy wooden bex with a heavy
glass tope Plaoz in the sun, ‘the

wax inside will melt quickly. If a

tin tfay is made with.a collocting
spout, and a oaa placed under the spout,
the melted wax vdll melt andibe in a
convenicnt caks In onc stepe

2 Mariceding wax
~Wax can Lo used in the fo]lowing wWaYS
;cosmotica
:machine Looling
ssailing cutfits
leather processing
swood poldch

rcandles

=attached are copies of waterproofing,
leather preparation and wax polish you
can make and sell; as well as how to
make wax candlas.

IIT. Pollination/ selling bees
l. leasing hives
~Soon, Eorers in this country will sce
the value Of having bees pollinate their
fruits and vegctableso Whilé experi=-
mertal still in this country, growers
will be Willing to rent hives for bee-
keepers to move in while the crop is
blooming and rcomove after flowering is .
done, or the grower has to spray inseecticides.

'
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2¢ Solling bees and equipment
Theé followlng things can bs 8gold to
beginners and advanced beekeepers
alike: ’ '
swooden. parts (frames, boxes, tops,
bottam, etcs)
$8WATTS
improved qQueens
sWax oomd or foundation
temokerd, vells, hive tool
swax mslters
sbaoswax candle.ldits

IV. Beekecping Cooperatives )

: 1, Beekeeping cooperatives could be helpful
for small time beekcepers in the follo-
wing ways: ’

=able to sell more honey, combining

resources to make labels, bottle honey,
etc,

~organige leasing of hives through
srowers known in the area

—méking equipment and selling it
cooperatively

~exchanging information and sending
representatives to periodic worke
shops, seminars, or courses

~able to cambine resources to buy
and share books periodicals or
cther Literature

2. Ways that cooperatives can raise money are:

=membership dues

=service charge for any seminars
held by oocop ' ‘

=selling equlpment, honey, wax etce

=renting fees for pollination services

~commercial apdaries or university (or
other private) contributions

=sale of good? made with honey etc,
(baked poods, honey wine candles).

3¢ Eventually, sane goals that can be realized
by cooperative are:
~improving strains of bees (native)
=standardizes equipment buwilt and used

| 49
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=develop indlvidual technology and
style for locality

=keep redords of honey/po]_'l.en plants
in area, for honey flow data

=becoms 8 #Orvice center for beekeeprs
in large araa, providing equipment,

fougdati es an& Ix%eigtingeggg%p-

_Beeswax Recipes

1EATHER PREPARATION
1 part tallow
1 part neatsfoot oil (or other oil)
1 part beeswax
Melt oll over hot water, add
clarified molted tallow and clarified
waxX cake: mix and cool. Cover tightly,

BEESWAX POLISH

Melt 1 gou.nd (Akge) of beeswax

and stir in 2% of turpentine ‘
(mineral oil can also be added) until
wax cools. Use &5 wood polish.

WATERPROQFING
L 0Zae wa.xl
4 oz, resin
) pint linseéd oil
% pint turpentine
Melt wax and resin, stir in oil

and cool while adding turpent:me. Rub
into leather,




7}”- t'\";.: !.'
REESE |

-

G RS

wrig/iiey,

}

Ay _{ﬁ |
ot
W "'ﬂguflf\h f

ks
wd
Pl

R

il i e

?i'l :

Nk

o ki
SR

e

s

-
J

e T r@lumwmw

HONEY EXTRACTOR

- .' SQUEEZING OUT HONEY
Mustration £36 - ““Ilustration §37




Ovearhaod View

I'".iCJ Side View

— e, s
e . e g

20

COMPLETED
BEEHIVE

Owerhcod View

-

r

BOTTOM

wl
>
I
1)
W
0

w
e
T
14
o
b aad
+

IMustra

"TNEWTON




- . S . o I FULLS1ZE cROSS -
! 4 SECTION OF ENIYS

|
H
i

- -

T~ ~

Z ~34"% Yo' ' Cedo 4 1 or CuT
2/ FINGER JOINTS l"-*f; JARE " | WITH l{gd?’f??

¥ ] CE. J'E-& 'y
R e e o :
WD LLED O

||
1
e e e e i . amr e e, et s e e o]

tTE/M TO 91- AFTER MAKING JOIMNTS
1E MECES.SAF:‘Y

MITEE GALG .E;y

3~'> 3, Busz

54" ' DADQ saw




-~

SHALLOW SUPER

T

T

>

:

| ALL 4 SIDES | |
i1 Y . : :
Y - - 1

f,zj;gm;uomrs ~ : | AN '~57A{. sraip”
%

-t

PPN Yy -y S

4

ROUCH CUT & "-TRIM AFTER MAEING JOINTS

HALTEENATE JOINTS
GLUE & NAIL ‘

- J '/r e :
B R AOD CHAMBER - -
HALF SIZE. SECTION SHOWING CLEARANCE NEEDED

aanAlind Lhe Ly and
ShAnbar, Do gare fVolwl)

the TABMMIES APCS AR abawn
moshe mraran o

with twa very i 13

wore Bhlle. Trg flaln
seCL10T i the 1 akbeted
orda get 3 ioteqd hars
Teaow. #Td JofD B FellIdies

thaa Ay TO RUEp n-t:x wﬂa" BoA

breaving.
’ /




BAR

TOr

/

WIRE
HOLES

GROOVE

SI1DE BAR

BOTTOM BAR

ITlustration #2

-

z
o
"
z
o

o

!

o

!

BOARD

56

=
iy
=
o
e
b
| WN
LS
v
=
-
-
bt

Q

C

E

PAFullToxt Provided by ERIC



52

FRAMES cé*‘j

' SIMPLE FRAME
T«"wa/Ls
L/ -'I["

BROOD FRAME \ PART A’
SEE DETAIL

J.J.

- - 7 e
L Iz“

|c'53 ! '

T NAILS

r

SHALLOW SUPER :%'
Ly}

PART ‘B’
L SEE DETAIL

] 0 SOPER DEPH

-9 o"(?a“‘sz = C?GZE‘E(%Q
e/ (1588)r L%y "(/0BY
SY(1BER) 5" (14.45)

-G (11.93) 4 Yancin18)

LOWER JOINT

|
'. UPPER JOINT
|
!
[

‘
}

i1g
|18
1l
i
".




%

. _____@__

ONE SIDE -~

FULL SIZE PATTERNS

.
s T T

|

|

P

b
:"1"‘—.:1‘:—

X 49‘;}' B

7

P,

OB USE DADO SAW.

1ac. g @ SLICE 705 THiCK

.'nl‘a

L

W | | s

47 FOR SHALLOW
K"“\j SUPELS

/

>§b. HOLES

FoR BROOD CHAMBE 12
¢ DEBEP SUPERS




FRAME -TOP ¢ BOTTOM
48.2¢¢m . SO

—

CROSS SECT. END VIEW

SAVE
SAW CUTS

FULL SIZE DETA L_
T FRAME TopP .

TOFP VIEW

FRAME ‘
:.L—‘Avg THiA v|w:-‘5

AV, “?'01\5

2 l
=5

CE SECTION
FULL SI1ZE

OPTesAL FRAME Seaccr  (BEE

\ ) ) PROPER SPACIA -
; ' 1 SIMAE FRANZ

Staple or mela) < . N
TR Pt
“Q"/‘* w (" 13 -q“?hMMJ

o - Yo T5%s.5




™M
L AME NTSIDE: B\ DIME AN
SHOLLD. RCFLECT pile 2

IWNIACA  CERALA
- INEACH LA SIZES, REMTIMEL K HI¢
] loo 4 RIE CPACE.
A

431 jo-
4 _'o x 19

80

'p .
-vl|-40

{ A}- dimensions in millimetres )

e 4 3 o -hi &—pmm (7
L




'WORKER CELLS
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L Since 19?1 when the Peace Corps vae created, more than 80,000 1,5, citizens have served’
at Volunteers in developlng coutries, living and working emong the peop]l.e of the Third
World as collesgues and co~workers. Today 6000 PCVe are involved in prograde designed-
. to help atrengthen local cepacity to addreme such fundamescal coucerns ae food

.production, water supply, eoergy developoent, nutrition and health education and
teforestation. . Lo ;

- . . e
/.

loret Miller Ruppe, Director .
Everett Alviarez, Jr. Deputy Dirvector - . ’
Richard B. &bell, Director, Office of Programming and Training Coordination.

3

¢ Peace Corps overseas offices: / B - . '
i - i ' ) ' r
BELIZF _ P13l / MALAYSIA ' SEYCHELLES -
p.D. Box 4B7 P.0. Box 2094 Jf 177 Jalan Raja Muda fox 564 o
. Belize Clty Suva’ ¥usls Lumpur  ‘Victoria
, BENIN GABON MALT SIERRA LEONE B
BF 971 i1 239i BP 85 Frivate Hail Bag -
Cotonou : ubre\? lie | Banako Preetown
s BOTSWANA By GAMBIA, The MAURITANIA BOLOMDN ISLANDS i
P.C. Box 93 P.0. /Box 82 Be 222 i P.0. Box 547
Gaborone Banjul Nouskehott Honiara
CAMEROON ' ouabia , MICRONESIA SWAZILAND
BP B17 F.0. Box 5796 P.0. Box 336 P.0. Box 362
Yaounde " cra (North) Saipan, Marisna . Mbabane
. . Islande ~
. CENTRAL AFRICAN GUATEMALA | MOROOCO , TANZANIA '
REPUBLIC ) 6a !weniclla 1-46 1, Bue Bengerte Box 9123 . .
BP 1080 N Zopa 2 - | CTTTTT Rabat ' Dar as S-laam
Bangul - Gual:emala['
/ .
CHILE HONDURAS | NEPAL THATLAND
Casilla 27-D Apartado Postal P.0. Box 613 - 42 Sol Somprasong 2
Szntiago c-31 l Fatimandu , Petchburl Road
Tegucigalps Bangkok &
COSTA RICA JAMATICA | NIGER TOGO
Apartade Poetal 9 Musgrove. Avenue BP 10537 BP 3194
1266 ‘ Kingston 10  Niamey .. Lome )
San Jose 3 -
KENYA - : .
DOMINICAN REPUBLIC . P.0. Rox 30518 . OHAN EE.GA?
Apattado Postal Nairobl - P.0s Box 966 BF 14
1“3 N Muecat Wuke'Alofa
! Santo Domiogo - LESOTHO PAPUA _NEW GUINEA TUNISIA”
P.0, Dox 354 c/o Anerdcan Embassy 8, Ave, louds
EASTERN CARRIABEAN Maseru ' Port Ibreiby Braille
Including: Atigua | Tunin
Barbados, Greneda, LIBERIA . : e
tontaerrac, Box PARAGUAY ' UPPER VOLTA ’
::'Lukii:‘gwh’ Hoorovia /o American Enbasay PP 537 ~Smmandir
. o ST, Goagad
9 Vinceot, Dominica HALAW Asuncion . 48adovgou i
"Erin Court™ Box 208 - .
Hohops Court Hi}l Lilongue PEILIPPINES WESTERN SAMOA T
P.0. Box 696-C " P.0. Boxz 7013 P.0. Hox 880 "
' fridgetown. Aarbados Manila i Apis
" BHANDA TEMEN
ECUADOR s t ¢/o Assrican Babassy  DPe0. Box 1151
fasills 635-A 1‘ ﬁgali _Snna'a
.. uits ' . '
' SENEGAL ZAIRE
BP 254 BP 697
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