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Stingless Honeybees in Mexico
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Collaborative Investigation on Conservation and
Utilization of Stingless Honeybees in Mexico

Kazuhiro AMANO

Laboratory of Apiculture
National Institute of Livestock and Grassland Science
National Agricultural Research Organization
Ikenodai-2, Tsukuba, Ibaraki 305-0901, Japan

Abstract

O There are two kinds of bee-keeping in the world. One is Apiculture, meaning to keep honeybees
belonging to the subfamily Apinae, such as Western honeybees, Apis mellifera, and Oriental
honeybees, Apis cerana. Apiculture has been prevailing mostly in the world now, especially with the
former species which has expanded its territory worldwide artificially due to European people since
the 15 century. The latter species is originated in South-East Asia where the meliponiculture with the
species has been developed.

O The other bee-keeing is Meliponi-culture, that is, to keep stingless honeybees, or stingless bees,
belonging to the sub family Meliponinae. Stingless honeybees usually do not hurt enemies with their
stingers literally because they have had their stingers degenerated on the evolutionary scale, and
have various system of defending the colonies instead.

O After all there are numerous social insects, only these two groups of honeybees and stingless
honeybees are regarded as highly eusocial insects, which are noted for their keeping the colonies
beyond generations, as made it possible for men to do industrial bee-keeping.

O More than 400 species of stingless honeybees are inhabited in tropical and subtropical areas in
the world. Fairly number of their species have been or were kept as meliponiculture, but very few
researches have been done with them so far except for a few species. In Mexico, there has been
meliponiculture originally since over one thousand years ago performed by Maya tribe people. Their
main objective of the bee-keeping is getting honey from it for food and some kind of medicines.

O Our aim here is basically to evaluate the possibility in using stingless honeybees as pollinators of
crops even in Japan. So, we conducted the research into the biology and beekeeping technology of
the stingless bees in collaboration with Yucatan University , Chiapass University, and Granarajara
University, and tried to evaluate their keeping efficiency to introduce the colonies into Japan.

1) This research was conducted with the help of Prof. Dr. Javier Quezada-Euan (Yucatan Univ.), Prof.
M.C. Octavio Macias M. (Guadalajara Univ.), and Prof. M.C. Julieta Grajales-C. (Chiapas Univ.) other

than many staff of facilities involved.
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2) Honeybees (Apis mellifera) which were not distributed in Mexico originally were introduced from
European countries around the 18th century. However, the introduction of them into the Yucatan
area where Meliponiculture, or stingless honeybee-keeping, had been developed was around the
beginning of this century from the USA. This is the reason why they call western honeybees
American bees now. These days Mexico is proud of the status in bee-keeping industry as one of the
most developed countries.
3) There are 46 species of domestic belonging to Meliponinae, or stingless honeybees, in Mexico,
and a few of them have been used as industrial bee-keeping other than about 10 species being kept
for pleasure. Traditional stingless bee-keeping has been practiced with logs. Stingless bees are fairly
low in productivity of honey compared with honeybees, and stinglessbee's honey is apt to be
regarded as kind of medicine.
4) Recently some professional bee-keepers and researchers have been trying to use artificial hive-
boxes for them instead to make the managing technique sophisticated. Honeybees construct the
brood area and food stock area vertically, but stingless bees construct the brood area horizontally and
stock area like gathering bases. So, their hives are absolutely different from each other. In Yucatan,
many types of hives for species of stinglessbees have been developed, considering the size of each
species. Beekeeping technique for every species has been developed as well. Through our
experimental research, we used our hive boxes designed by ourselves for stinglesshoney bees with
fairly good results.
5) We could get honey samples and/or dry samples for specimens of some species as follows:
Melipona beecheii, M. yucatanica, M. solani, M. colimana, T. Cephalotrigona capitata, T. C. zexmeniae,
T. Nannotriaceicornis, T. Scaptrigona pectoralis, and T. Tetragona nigra. As alive colonies, some of M.
beecheii are sent to our lab. later.
6) Outlined was our idea that stingless honeybees would be used as effective pollinators of crops
under glass house conditions in Japan in addition to some ecological fear about it, if any.

O Lastly | would like to thank Prof. Quezada-Euan, Prof. Macias and Prof. Grajales for their great
help and cooperation.
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Ui1ioogooogoon

OO0 OoOo 0o ooogooo oono oooo
0 020208 0O 00000 -0OLosAngeles 00O
- [0 Mexico City - Merida
0 020209 0O Merida Yukatan O OO OO0 0OOO0O0OOOOOOOO
(Prof.Quezada.Eutan) O OOOOOOOOO
O 020210 0O MeridaOODOOODOO ooo M.beecheii
(Mr. Aguilar) O
0 020211 0O Meridad - O Palenche oo
- [ San Cristobal -
O 020212 0O Tapachula Chigpas 0O O OO oooboooboobono
(Ing. Grajales) oopoooobooooo
0 020213 0O Tapachula Chigpas 0O OO0 gooogooooo
Acocoyagua gooooog
t 02.02.14 O TapachulaO O OO OO0 goooog gooood
- [ Mexico City oo
- [0 Guadalajara
0 020215 0O Guadalajara Chapalad OO goooooo
(Prof. Macias)
O 020216 0O Guadalajara Tenarad O oodoooon
(0 020217 O  Guadalajara gooo
[0 020218 O Guadalajara — O Autlan Guadalajara 0 O oooooooooad
(Prof. Macias)
(0 020219 0O Autlan Guadalajara 0 O odoboooooooa
oopooooooo
(0 020220 O Autlan Guadalajara 0 O ooon
(O 020222 O Autlan =0 Chudalkmar San Isidro O gooooooo
(0 020222 O Autlan =0 Chamera Mexico O O goobooooo
Chamerad OO
(O 020223 O Autlan - Puetro Vallarta Puetro VallartaCampus OO O0OO0O00OOOO
(0 02.0224 O Puerto Vallarta — 0 Autlan oo gooo
(0 020225 O Autlan ogooo
(O 020226 O AutlanO -0 Guadalajara oo goon
(O 020227 O Guadalajara -0 Los Angeles 00O
(0 020228 [ -gooon




O2000000000000D0000000DO0ODO Graned 199000

goooooooon goooo odoodmomooao goooon
Meliponinid O O
O Meliponall O O atratula O gooo
beecheii O oooo
yucatanica* O oooo
solani * O oooo
colimana™ O oooo
bilineata goood
compressipes ooooad
dorsalis gooo
fasciata O oooo
favosa gooooo
fulginosa O ooooad
mandacaia gooo
marginata O oooo
nigra O gooo
pseudocentris oooo
quadrifasciata O oooog
rufiventris oooo
schencki O oooo
scutellaris O ooon
seminigra O gooo
subnitida oooo
trinitatis O oooooo
Trigoninid O O
O Trigonad O O
O Cephalotrigonall capitata O goon
zexmeniae* O oooo
(11 Frieselladd schrottkyi a0 oooo
(10 Nannotrigonald testaceicornis O oooo
ceicornis O gooo
(1] Oxytrigonall tataira O goon
(11 Partamonall cupira O gooo
[ Plebeiall emerina O ooon
mosquito O ooon
remota a gooo
droryana ano goood
11 Scaptrigonal depilis oooo
pectoralis O ooon
mexicana* O oooo
postica a oooo
tubiba O oooo
bipunctata O oooog
(1] Tetragonall clavipes O gooog
mombuca a oooo
nigra O oooo
silvestrii oo gooo
[(1J Tetragoniscall angustula O goood
(1 Trigonall amalthea oooo
corvina O oooog
dallatorreana gooo
fulviventris O ogooooao
mexicana O oooon
spinipes O ooooad
oooommeo flaveola oooo
gooomm?d geniculata goon
oooodod?d muscaria oooo

*00000000000000

23—



g30gopooooonoooonoo

gooooooooog gogoao googad ogoooo
Meliponinid O O
O Meliponall O O beecheii Dry specimen Merida
oooog Merida
Honey Merida
yukatanica Dry specimen Merida
solani Dry specimen Tapachula
Honey Tapachula
colimana Dry specimen Autlan
Trigonini O O
O Trigonad O O
(1J Cephalotrigonall capitata Dry specimen Merida
zexmeniae Dry specimen Merida
(10 Nannotrigona testaceicornis Dry specimen Merida
[ Scaptrigonall pectoralis Dry specimen Merida
Honey Merida
[0 Tetragonall nigra Dry specimen Merida
Honey Merida

*Ooooooo

— 24 —



TAVAGRE

=

-

gboobooooboobooboooboogn
goooobooobooobog
goooobogoobooobog
ood

n— -
i e J i

I B i
Sl Za e '.:".\,-\.'x':';:' '-'r"'
L T DR

ot o4}

oopi1920000000000
gooooooooood
Oo0oooooooooon
0 O Wauchpe, 193811

gboboooboooobooo
oboooooooo
oomoobooebhonomm

95 __



gobobooogooobbooog
oboo0oobobdmMed

e

goooooooooobbbobono
ooboooooboogoo1
gooboooooooobon
goooooooooooo
gbooboooboomooobo

ooooooooboobo

goooooooooobobbobono
goooooooooooo
gobobooooooooobo
goooooooobooobon
oboobooomoooon

A R -
PRl

v e b 78S
L

fily EEE EEw

F
] )

— 2 —



0000000oooooooooooo
0000 Melipona beecheii 0 0 &
OoOoOoO0OOO0ODOODODODODOD %
o00oomoUoooooooo
o0oo0ooooooo

dpoooooooOo0oOooooooo
ooodooooooooogo
O000o000oooooooo
gooobooooooooa * ‘
000000D0dDr. J. Javier G.
Quezada-EuanO OO MO OO0

oood
oooooooo
oooooooo
oooooooo
ocooooao
O Trigona sp.[00 O
oooooooo
oooooooo
ocooooooo
oooooooo
oooooooo
ooooo

go0ooOoooooobooooao
goooooooood
oooooooooooad
oo0ooooooooa
O 00 M. beecheiid 0 O
oooooooooooao
oo0ooooooooao
000000034 Prof. Jorge
Gonzales Aceretod O O O
ooooDooooooao
0Mooo 2000

27—



oboobooooobooboboboog
gooboooboooomao
goooooboog

gobooooooooboboobooog
gooooooooboog
gooboooomoon

0do0oo0ooooooooog M.
beecheiiD OO OOMmMIOO
000o0oooooDooog
oooooooooodoao
00ooo0omoooon

goboooooooobbbooo
ooooooboooobo
gogoog

28 —



Oo0odooooooooooooooo
000 M.beecheiiO OO O30
oooo0Dmooooboooooo
0000000 moogad

oomooooboobbbobobobbbobobo
ooooooooooooog
ooooooouooououoog
ubomoooooobobo
goooooooooogogo
gbobooboomoooo

DdMooooooooooooooao
oo0Mmoooobooooooao
OoOoobDr. Anarosal 00000
ogoooooobooooooao
ogoooooooooooma
o0

OoMmooooooooo
O Melipona beecheiilT]
ooo0mooooo
oooooooon
oooDoooooon
oooOoooooo
oooomoo

— 29—



gbomboooobomaooboooooo
gooooooooooggg
gooboomooon

00000000 DO Adalberto Aguilar
y Coronado0 00 OO0 QOOOO
O0oDoDOoooooooooo
oo0oooooooooomo
ooog

Oo0Mmoooooooomoooooon
0 O O Melipona beecheii 0 O
ooooOoooooooDogoo
ooOoooooooooooo
oooooomoogo

Do0Moooooooao
Ogoooog 7o
cmOdOQOQO0O
Oooomoon
gooooooo
ooooooa
OMooooad
oooooa



O0MooDo0o0o0ooo0oooDOoooDogn
(1] Nephelium lappaceum( 0 0O O
O O I M. C. Grajales-C. Julietal1] O

goooooooooooooooo
ooobooobooboboboooo

O0Mooooooooooooo
gooooooooooo
000000000 Melipona
solanid 00000000
00000000 ™ Guzman-
D MiguellOOOOOQOO
ooomoood

0 OO0 Melipona solani 0 O O O O
O0ooooooooooo
O0ooooooooooo
o0o00ooDooooood
ooooomoogo

O0@o0o0000o0o0ooo0ooooooooooo 00000 30000000 President of
dododooooDOooooDmoooomo Acocoyagua: Valentein Yamamoto[]
Oodooooooomuooo200mo0n 00D0Do00oooooooooono
godooooooooooooobooo

— 31 —



ooMmoooooooooooooo
Melipona colimana O O O
M 00000000 M.C. Jose
Octavio Macias Macias[1] [
oo0ooooooDmomo
00

00Moooooooooooooo
00 M.colimana 0 0O O
OOM. beecheiiO0 O OO0
ooooooooooooo
ooomooo

0O0MO0oooono Melipona colimanall O
oooooooooco 1000000
O0oooO0oOOoOooogogooo
OlnvolucrumOOOOOOOOOCO
oooomoooo

0 00 Melipona colimana OO0 OO0 000
0o000oDoDO0ooooopoooood
0o00oDoDooooooooood
oooooomoooo

32—



0000000 2000000000000000 MeliponacolimanaO OO OOODOOO0OOOO
oooooDi1o000000000000D0O00ODOOODOMOOOO

000000000000 000D000D00000Dr.Ricard AyalaD OO0 000000 DODDOOO
00000000 0OEstacion de BiologiaChamelaD O 0000000000 O0OODOOODOOO
0000000000000 0D0000000000000000Dr. PhelipeDOOMMOOO0O

00M00000o0o0oOoododnodBrusera sp.O
OO0O00000ooCoOdresinDOOOODO
00000000 O0DT. Scaptotrigona
hellwegeriD OO DO OOMMODODO

oooboogooobbooooobboboog
goooboobboooooooboon
ooooomogoo




IO 0000 000ao o

I O Survey in Japan



bbb oobboobbuobbuoobobd
Jooogooogd

goboboooooboboooobbboooon

0 0 0 0
U I 0
0 0 00 0

gbooboboobooboooobon

0 0 00 0
0 0 0 0
0 0 0 0

Collection and Cryopreservation of Semen from Awa York,
a Pig Strain (Large Yorkshire) in Tokushima

Masahiro NII, Fumio TANI, Naoki MORI

Livestock Research Institute
Tokushima Prefectural Agriculture, Forestry and Fisheries Technology Center

Hiroyuki KANEKO, Junko NOGUCHI, Kazuhiro KIKUCHI

Genetic Diversity Department
National Institute of Agrobiological Sciences
Kannondai, Tsukuba, 305-8602 Japan

gbogobgoobobooboobobooboobooboboobooboobobobooDbo
gbooobgooboboobooboboobooboobobooboobobobobooDbo
oo eidoibonbd™@booobobooboboooboobobooobg 767.590
073280000000 1.6ecmi 00 1.8ecmI 00000000 298cm’0 0 31.6cm’ 00000
ooboO0oo0oooooooooOoooooooboOobDooooooO0/moonoso /ml
gbooboosmooboobodoboooooobooooboobuoboootuesbobobogo 78 d
gbogboobobooboobobboo200bo0oboboobOoobobobobOoOoDo
ooooboboboboooboobobooobobobobooboobobboobooboo
U000 13:350 40, 20030

ooog
gbobooobobogoboo 4sboogbbuoobbooobboooboobbooobooo



gbogbgoobobooboobobbooobooboobobooboobobbobOooDbo
oooobooboboobooboboboboooboobobooboobobobobnoobo
ooooboobobooobooboboboobooobobobobDooboobooboboDoobo
gbooobooobobooboobobooboobooboobooboobobboobooDo
gboobgooboboobooboboobooboobobooboobobboboOoDbo
gbogbgoobobooboobobbooobooboobobooboobobbobOooDbo
oogd
ooooboobobooobooboboboobooobobobobDooboobooboboDoobo
lgogboobooboobooboobooobobooobooboobooboooobobbooDbo
gboobgooboboobooboboobooboobobooboobobboboOoDbo
gbogbgoobobooboobobbooobooboobobooboobobbobOooDbo
obooobooobobooobdooeloboobOobDboOobDOoOobsobD0ebOobOODbO
oooobooboboooboobobobobooobobobobDoobooboobobnoobo
ocoboooooooobooobooooOooooboo (FRYODODOOOODODOODODOOODDOO
gboobgoobobooboobobooboobooboboobooboobbobooDbo
200000 bOo0boobo0boobboobboobDbobbobobobobobobOoobOoob
ooooboooboboo

ogooogog
goos7rogbossguoooooobobooooboooobbooob2000b0090 100
gboo40000000D00O00DO0ODWOOO0O0OeOLODOODOGAIDOODOSOODO0ODO
rO00ebU0DbOODOUODDOODLOODOODLOODDODOODOOLDDbDODODODDOOD
oooobooboboobooboboooboobobooo

goooboooobobo
gbi1o00b400000000010D1DOD0O0O00DO0O0ODOOODOODODOODDOODODO
gbooobooboboobog

ooooo
ooooboobobo3gboobobooobobobobb1b0o0obobobobUDbG 680gl
O000000000BFM16ecmO0O0OOOOOOOOEMIM 33cm’ 000000
goooogd 1=0.1027DG 0 21.7025BF U 1.3861EM [0 15.9154

oboi10000

O0030kgOOO 1000000010 200002040000000000O000O0DO0OO
oooobobobobooboooobooobo

ogb20000

gbogdoeokgO b i1000oboob1oobooboooboboboobooooobooDOn
g200000b0o0oboobooboooooboobobooboobobooboon



gbooboboooboood

goood
gboobooooboboobooboboobooboboboobooboobobobooboono
gboooboboooboobooooboboboo 290 00oooboobo s™muboon

ogbooogog
gooobobobbi10obbbobbb10200bb0o0o0o0oogooelrnnoobooooooogo
O000db00O13kg40000DO0OGKgUIDOOOODOODOODOO

giwyooog

oo boo obo boo 1000000 ood 0000000 kgO
o0 000 bOobO Oobo bob ooo oOo oo 0O0d 0 2W 4w
GO 70 65 92.9 65 10.7 9.8 8.4 80.8 13 3.4 6.4
Gl 47 44 93.6 36 10.2 9.5 8.9 93.9 1.2 3.5 7.2
G2 50 43 86.0 35 11.0 9.6 8.9 92.3 13 3.5 6.6
G3 50 47 94.0 36 9.7 8.9 8.5 93.2 14 4.0 7.4
G4 41 29 70.7 28 10.2 9.3 8.4 90.3 14 3.7 6.9
G5 43 37 86.0 35 9.6 6.9 6.1 88.3 13 3.6 6.6
G6 45 42 93.3 41 11.0 9.9 8.3 83.7 13 3.7 7.4

ooooog

ob01000DGUOD0OO0O0Oe063g00 571g0 0000000 6000000 O0ONO767.590
7328 U0 0O0O00O0DO0O0O0ODOO0ODLOOO0ODbOOBFOOD0ODO 1eemDUOO00O0O00DOO0ODO
0000 18emUIUO0O0O0O0OOEMOINO 29.8cm’0 0 3l6cm’ 000000000



DG T BF —a— M
——HiEH ——HEH

—
-
—

EEEEEEE

G GE G3 G4 G GE G G2 G G4 G GE

EM —a— H1iH
—a— W R
(e}
30
% |
3:' /!

Iﬁ. PRt
41 62 G3 O4 GfF G

01ijoooooooboobogn

ooooboobobooobog

020010 120 30 4000000000000 000O007000DLOOO0DOODODDOODDOO
UboobooobbooboobooboboobOonob 238+ 9200000000 89+ 190
gbooobgooboboobooboboobooboobobooboobobbobooDbo
obooobg 2000000

orodobdobobooboooboobboloobooboboboboooboobboeooDO
uboooboooboboobooboboobooboooboobobuoobg2sb 0b00oog
ooogobosbgobg g oobooboobobooboobuonoboboobOon 150
gboogsbobobooboobobobooboooboobosh oboobobobobooDbo
os500mO000O0O0O00O0C0O0OO0SMOOO0O0O0O0O0O0O0OOOODOOODOOOODOOOOO
ooooboobobooobooboboboboooobobooooDoobUubob 30 4cmUuDd
gbogobooboboobogooobooboobobb20b000b0ob0b00ObO0O0DO
gbooboobobooboobobedboobOobbOobO0ObOb0DDbODbOODbLO0ODO
gbogbooboboobuoobobboobooboobobbobobooboobD 400 0D O
ooooboooboboobgosrboobboobooobobobobooobobobobobobDoobo

ooooboboon
gboobgooboboobooboboobooboobobooboobobbobooDbo
obooopooboooogob 2000b00bo0oo0smbobobo0edboobo7e0oonog



gbogbgoobobooboobobbooobooboobobooboobobbobOooDbo
ooooboobobooboobuobb40b00b0ob0bOobOo0obOob0b 0bOobDOooDbOo
ddbooodddddooddddouuouuoobdd00oouuuUUDNAD D
gboobobooboobopooobooboboobooboobooboobooon

g2000o0oooboobobgoboooboobo

0 No 74-12 2201 503 404 5910 9606 1606
Oo0ooOmid 88 45 80 67 45 48 90
Ooono * 80+++ O5+++ O5+++ 90+++ 80+++ 70++ O5+++
ooooood 60++ 90+++ 85+++ 50+++ 60++ 10+ 40++
ood

12710 (0.25ml) 0 40++ 10++ 0 40++ 0
(5ml) 5++ 10++ 10++ 54+
00 (5ml) 32 17 26 51 17 35
ooooo /mid 6.1 10 54 4.9 5 5

*000000000000000O000o0o0o0oo0o0000sN00000000-0000000000000n
+0000o0gboobobobobo+boboboboboboboooooooDobDUoDOo+#UDbDOoD
oboboooooooo+++oogbooboboboooboooooom

oood
0o0ooboooobooaoonogobonooonooobobooobo:s200b0oboonog
pp 54-60



Collection and Cryopreservation of Semen from Awa York,
a Pig Strain (Large Yorkshire) in Tokushima

Masahiro NII, Fumio TANI, Naoki MORI

Livestock Research Institute
Tokushima Prefectural Agriculture, Forestry and Fisheries Technology Center

Hiroyuki KANEKO, Junko NOGUCHI, Kazuhiro KIKUCHI

Genetic Diversity Department
National Institute of Agrobiological Sciences
Kannondai, Tsukuba, 305-8602 Japan

Summary

0O O We collected and cryopreserved semen from Awa York, a pig strain (Large Yorkshire) in
Tokushima. Awa York was established at Tokushima Prefectural Livestock Research Institute in 1993.
The daily gain, back fat thickness and size of eye meat area of the strain are 767.5g, 1.6cm and
29.8cm’ in male, 732.8¢g, 1.8cm and 31.6cm? in female, respectively. The pig semen was diluted to 5 x
10° to 10 x 10° spermatozoa/ml with modified egg-citrate solution containing glycerol and stored in
5 ml-straws. They were frozen in liquid nitrogen. We froze the semen from 6 boars in 178 straws. The
frozen semen are stored in the Genetic Resources Center as animal genetic resources of the NIAS
Gene Bank Project.

(Survey Report for Animal Genetic Resources 13 : 35 0 40. 2003)
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