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ADVANCE IN HONEYBEE CHEMICAL ECOLOGY
—— CHEMICAL COMMUNICATION AND PHEROMONES

Meng Xianzuo
(Institute of Zoology, Acedesma Stmcay Betymg, 100080, China)

Abstract The basic contents and main fields of honeybee chemical ecology were summarized
in the review, focused on the achievements and advances in the studies on chemical communi-
cation and pheromones of honeybees in colony. Up to now five chemical components of the
queen pheromone from the mandibular glands of Apes meliifera have been identified , including
9-oxo-{E)-2-decenocic acid (5-ODA>», R(-)-9-hydroxy-(E}-2-decencic acid(R(->-9HDA), §
(+ )-8-hydroxy-{E}-2-decenoic acid (S{+4+)-9HDA), methyl p-hydroxy benzoate {HOR)
and 4-hydroxy-3-methoxy phenylethancl (HVA), Seven components of the worker honeybee
pheromone so far identified from their nasonov glands are geraniol, nerol, (E, E)-farnesol,
( E }citral, (Z)-citral, geranic acid and nerolic acid, There are more than twenty alarm
pheromones of the guard bees from their sting glands identified, which are primarily acetates
and alcohols of low molecular weight, for example, n-butyl acetate, isopentyl acetate, 2-

heptyl acetate, 1-butanol. 1-pentancl, 1-octanol and so on. Most of the honeybee pheromones
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were artificially synthesized or prepared. Economically the most important potential uses of the
synthetic honeybee pheromones are to control bee’s activities and increase effciency as crop pol-
linators and honey producers. The captivating prospects of the application of the pheromones
were forcasted. In addiction, allomones, kairomones and synomones for honeybees were also
introduced in brief.

Key words: honeybee, chemical communication. queen pheromones, Nosanov

pheromones, alarm pheromones, allomones, kariomones, application.
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AR, HE, HESEESMTHABZER, RRAE, WRRARM Y, ek, MEARESN
EAMERMEMNE SHGHNGO, SHOE-AERARGC-MISEREEM T EMLE, &
KESLEEZESEIAMWERS TERMEHER. EALEMRHALEZESZTHMEE, E—BEY
FET MARC S, ENEARENSEEXEEYESEERETARCY, ZXREEESHFXT
RSt EEEEN T EWRRAEMEEER ML TR,

1 T4 FESRHRTABTNEIESR

A X B2 EE2EBRT =R —RE. WAAFER" . BESER L2 ESZFRREMN I
EHNERESAMAZERURESSHESDZZAMEZRE, R, ERLZEREMRE
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BABMEERAAEYZMMLRRE. BIRE, Hr&ERCHNH 20 000 %, FEELREE
EFHFEARTTHNEHFREE, FXREFENTERSARLEREUMESR (Apis)EFh, Hig
H T SR R B (A mellifera) . HEEEHFRS SR, NI (Apis cerana), KEH
{Apis dorsata) /B ¥ (Apis florea) %,
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FheE S BE Y &5 BB 2 (A 5 fh 29 4 01458 15 2 A9 5 72 o) 3 46 4 1L 2% 38 W (honeybee chemical communica-
tion), MEEGESERFEFENIRHEARTHRERABENMLEHHFESHARENNR
(honeybee pheromones),
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B AEARMIT 50 4, HEFEF Butler B3 L0, THEMNETREHED— &% E9H"(“queen
substance”), il T E 5@ T % T B, /5%, Butler fl SinpsonU A A XA EUHEHSE
SRR 7= A T O BB 4R T — R O fH B R, 1960 £, SEEAY Callow 5 Johnston™ I Fus E ¢
Barbier 55 Lederer™ " ] B 5 37 30 % 5 th 38 KO B 8 (Apis mellifera) M EMAE —+ TBRHH 9-HAR-
(R)-2 BHMAGRA 9-ODA). 1964 4, Callow FUIX NG ELFREB P EEL B 13 FLFRL
Hoo-mMA-RE AR, - R E-ZEHPAR, A2 ERMTE, -5 2-SHRTR, H-REXTPRE
B, TH. B8, -2, --ARER, o-REER, 9-RE-2-ZHE. 10-%E-2-BHRA-FEER
R, B, EWaERRAED, BF 9-0ODA fl 9- B E-2- BHE (TR -HDAYF £ 154, 9-ODA RH
N THREALEMELITSREESMER. BHBSI TSMER. SRR ERSS Y, HEH
FREKAFIFED L4548 9-ODA. LIS —dit T8k, 2Rl — %, 9-ODA BHHES|EE
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B -BEFPRBARGER HOB M - B E--AEXEZM (TR HVA), B2 R 9-HDA L% R
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B T BT B (Apis mellifera), BHE—RHERFANES. MAFEMAEELRX MBS (Apis
Siorea) . KIEY (Apis dorsara) AITER M (Apis cerana philipine) ™ BB T WK ZEARFHEH 9-
ODA. BiEtEE AR EH (Apis cerana cerana) B EH B RET, AH0-ODA LR T EFZEHRS. X
DFHN, EMHAACER, BrES. mECHEY%. AFETEY, DEREEST LTSS, BT
HAERRHEERS 9-ODA FTREHEFN. ETHEESRET . FAROEHNS TR ERAHL
Rt REBSEH-SFEAWRAEENEEIRE,

BESORELTIRFEREFTNET "R TE. (FREEN R TIRETHBEMYES®
i) ¥ E 7 % {5 8 R (queen trail pheromone) R A HMEE, URATHRINGFEY . B ENTHERIE M
FEMEUTRS TS, BEWENMG TEWNEEZTFNER. Fit. Z4 T RESPHETHIEEFER
it theeging.
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ETHH7HEMTT. &0 RE (nasonov gland) W2 0B, SEFEERLER. 20
2, Sladen™ “1HEBINERBBH O THA BRI X CESRNER . UEOHRIER>, FHEE
EREEHNIFEEDTREIGMERER. BRRREGRIEH, —HITHHSTXEER. %3
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A BREATR. S ESE/TRAETHNER. K, FEFERRRFELR. LIISHE
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Bt . MRKH % E Boch 1 Shearer * WA THBRFERANEE L B/IMY, EREEHMR+: LK.
WA EMERREFERMNEREEESD, Weaver P NS FEHFEROE. HFFHREEILE
EREEENNEASN. FX. Picket S XEFREMME, R)-EENETHTEF2RNES. L
BT HESERERPHETRERMBER. RFILNBE 42.4%), BEBKZ (33%), (K, ) &ML
18. 6%, MG 4. 7%, MBERNOFE). (FOFBEEHTI 1Y, 8. SEXEENWREEE
e, FEREELERANEYEHSENERERRPHANGR —30 545 LA R T8N,
FRKAOFBRFEERR . TERERZ, ELEA B ERE SR, WE, R -ERmEEAREEN. W2
FHHLE, (R, - HENEAMEREREA20MEk 5. MTAREEHS .
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W R (Apis cerana) M IR BB R Pth 5 9 (D48, (M -frsBEAiid LM,
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LERZIAEFRITREFEGTRETE &, RIE 1609 5, KHEHF WK Burler IR HIN T 5 Wi M
WANRE R R G5 S HEERA RIS . Rid, 2 20 H42 60 S£RWHA. A (143 THBRH
FHERAETRAEIAL. 1966 4F Boch S HR A THMRS B P EEHBFERARN—IEE
BARIMRAME. BRXE TR EMEEENE, WMZRETH, ZRECE, 2REXE.
MIERE, ¥R, 218, R, FFR. X%, X P8, ETHR. ERK. RR8, E¥8,
AR, 248, UEANE-IT-ZTRK-1-BEC, S 4EHELEE, SRS PEARE
B.EE ARIEARESNBENRZNADTY. B TXEHFREBR, —LENE L, “FH "
B . BB LRET TR,

Tl L HRERS B AN —RHEEER. S TR ERER G, X HH LWy, %
~HAFHRRERE, U3 SHEERINEZHIN, 1§ Shearer fll Boch £ E", AHHEFERNTE
B4 REM-2.

RTEXHES, HEARKNES, mPEie, A58, AESSORESIBRHEEERTA
BEHBITHE, R, FERAHXER, ¥EE/LBSHARE 1000 — 5000 AR RTY, REER
WERLESE . ERERENA, L4 AERRHNRNYRTH ZM R LD, Veith H91g
 AESH/DERNBESRPEH -BW- - BB, Shawegii . EWEERESE—
£
4.3 REMHEX
i THtbERERE, EEIHTRBEREFRER. FAIHBRRERGERTRITERECH

W, MROATERGRRAGEE. D, YESEENEZHENANREN, BT -RRBS %Y
B, FRTREESERE. SHESRREEREMET UG, BT -2LERFEERD, SRETES
FEFERE. RTHRENTS. RANADHBTEE, TRERHEA LI T - EEEHETLE
Bt FRMERRBAD, £5, AMIHEARETERNLELUERHE. AN FEYELRER
BiWRRA 2 4L R RSN RS S a8 BN ERCE, TASSRHE—STFRARE.
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1758, '

5 HEWEALX

e EHRLES RERLERR, LRRMRRMERS AN ES, BRER K ERENR
—H RN L EE RS ERA KT, RN LYREANEERTTRESRFNSRERY, ann 2,
1S4 R BRG 4 B R S 1E (T HE MR B R B9 L 554 L
6 ®FEALKR

ERNHANMONET, RERTZHER THRIT AN FELESE. XL TEARGEEHE
REARIChRMFHR., THRHFMRTHNRLN MR THT. CEESTHEMET. EFRHEEEMRS
FSRISIE. THORE 3 AT R 0 RS Bk e, KR, muEk, fm, o FREQHR
HEMETEENIR, EFEHBERAESRT. HILNE. M TR 3 RUGESEMER. Q{5
Mg, Bit. THRNRERRELRT S, —HAMW, S hEmilEth SR e B R EE T
RRAREHL, LFLN.
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EREESACTE) . FHHREEAN, £4. CEETHEMETEER A RGN 1. 2--ZMH
BBt mEY. RERTHARNLEEATARSEMRSER,
7T HEX. NEXSHEAXR

ENBRLHtSHREURAR AT MERFRERRSESNS. FEALEFYRESHERWAEY
SEBRE, HHREXEASYRMEZEREENTHIRNSERBERIERS S 3 kKR, —XMHE
# (allomones) . BEXFLF DR =L SR ERE (EW AT, MESZEFH. R, THELR
EREAEE MM AREERAEFEA. R4 LNFEREESMAER. - XAHMER
(kairomones), BRI X HFURFIZENEREMBRETH, MESEAN, fln. TRMNERHRE
B RS E, UREIRERAI L2, BT, AESEEEHIRLFORBANAER,
FEHENER. X8, HABFEMETHARILRTHER. H=2NE X (synomones) . HI B
RS RAEEMARUBEEAEZ LAY, ANESERBEHYNESHEZRNRE, A
BRI EY. MROrEAH . Bl. BEEILERHENSHEYEREHAR.

FiEHHHE, SESHERNAXTH,. ESSREERKEY 2 AEZREYEMI RN
%, A—HYRREMERAEEMERAEFTHE. fn. HERIN TSNS ILBESF
KG%. EEHOFCR, R0, KEREITURERERFIIBENEZSEEXF DS BE, )iiE
BEERE LEANARSFE. LA TRERMES,. KASR. 8. B4 LBIRTHER.

8 ERENATESRENE .

ESEYALBREARNEE. TESSRH. ATMENECIHBESRMHTHARERMNEZELE
EH. A, AABECSLEENFEERNLSERNATAIARSHE. FEFHRANERR{ES
BREMESEER. -

ESLE RN ENSTHARNEESHETRT AR, BT 2L SEMI TPFIARBITHH
HLTHEELAREEREERE. SLRMKMAEEENEDSEATRAER. Bit. mALT
THREES RN, B, HRMEREBG . FEFNEARLEREREATRANEERE.

EMEEEAR9-ODA F 60 ERERUE  —SFRAEHEZHIERTT &8, 1981 £ Meri
MAE T R TEARN, TR, RESEHEEE. AEAFEERT 9--ODA $HER™. Y FRE
AWMk elET &4, FREERSHEGERXESS, TLUAFERTIE, #5. MITHAHE.
¢ ERWRER-HAR

ENEEEMSHEL, ERLtSEESTFREGHAERARETFEAFEERFENL. MAAE
BAEGUARLRETHRORSEEAFEAR. H#EAYEANR. B8, SEFNRSELTY
FHAMAEARTITERU T ®@.

9.1 EFoS% AR

GRERLEA, THAHGAES. L+HAN, XNGEHEMFEIRIED B TN RE
MRS, ATRBERENETaNEFEIRS. TERTERAELIE. HEFI, BE29. £F8
WEMBEZN, CHRAELYH —EATARNEEFHAR, JNH THNRREFTMEES, AT
HESE, FIETRENPRTE" RETENEHEE.

9.2 BEHR T2iEW

BREEEEMESENTHIESEERIAEFHYFHEMLE. EkEicHdBP R EM TR
BEE., HEEGT, GRETE R, SREARE. nEGEPRETANEABRN AL
E" REEHRASHRE. BERk.
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KMBHEFIARREERSSIGFORME SN ANE, ZREENRERNT LuKiEE. A
LRSI R oA ARSI, LIE AR RA S MR i
9.4 BWBHE RPHWRE

MEFSRDEE LS KGR BAKEFER, TARERCHES, HEHLARER, FTH
b e RRE. B TRELSEEEYKESHAMFER, MEMARE, FEERNEEHH
BB R R
9.5 EEFESEE RIEFSFMIL

BEAERARS EHRAMER, EALAYDIFNERMBRAARTLUEERRERIRR
B, REBRHHMNAATERRL, RIFFEMEL, ERFARBETERILK, ATREE> SR
AR R .

9.6 WSEEEH ReRLFER

A b, ESREERBEENVAAETRSESAREDEE, AMRFEDTE, RERL
. FEREDHBERNWH &R, BRENEHRRIWS N, EHEAERERR, SEERLD. B
BT AGENBREERBEMIMAERTURSIESRTILEY ELEZRA, irRESR, REMFE
PR RN ERRRER.

BIJLEE, D& XM Currie Hl Winston ¥ A R TEREPRA S WA EEFIR, 7B EHRET
ZREER, HRKR-EHNSFREMRAE. FREN, INAFERNEH AR LARAESHR
KEEHN, BHKREr-ENRRYEWHIEL . #m, RO E2M0, PLEX, MM, HE
RyERnEREAEMNE. B, FAFERBSES L EMRRET BN MG B, 20
HEHTAE, FRBLRE A BRI A,

A EMERFUNTUABSFERETEAFD LASMNES, BoRK2RNE: Wafk
IHERAHLEEROBY. RHSITRENTILANRES, A2, MEES L EESERRY
WAMER, S6EEROEERELRRY FEGRERTZNTA.
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