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82 32 aac.:l aaV3J
87 18 8~ 5
94 22 ~8Bm' ~8Bm'
99 5 aOJG) aO<!liJ
117 15 Naphalene Naphthalene
128 7 0l'5)J0~Ol 0l'5)J0~Ot
132 15 aJ®l'5)l50c.:lz;J aJ®Jl'5)l50c.:lm'
143 13 cro§m' ~0c.:l§z;J
148 5 ~m'0m'25)~8m'0GJ' ~m'0m'~25)8z;J0GJ'
164 8 ~~Z5) o)J5Z5)V325)U ~@Z5)o)J8c.:l25)C)
164 28 aOJroZ5)8m' aOJro25)8m'
190 16 25)§,25) Z5)§,l'5)
190 16 Z5)l'5)JG)m'l'5) Z5)l'5)JG)m'l'5)J
190 26 <i' Z5)0 ~®Z5)0~
197 17 (§OG)§,t5<!liJ0G)z;J (§oG)§,t5<!liJ
213 12 (8®) ®f!m'0GJ' ®f!z;J0GJ'
213 12 (O®) ~l€:J a05lDJ ~€:J a~5l~J
218 32 (~~<!liJ) G)<!liJJ~Ja di3Z5) G)<!liJJ~Jac.:lZ5)8ul'5)J
220 30 (~~<!liJ) aOl3<lzsf§lc.:l aoazsfZ5)c.:l
220 33 (~~<!liJ) ®zsfa0€:Ja0l'5)J8tsl' ®tsl'80€:Ja0l'5)J8zsf
222 45 (~®) cy5e50am'd cy5eJ0am'§,d
223 34 (~~<!liJ) 0C'J000®::fl'5) 0C'J00J0®::fl'5)
224 8 (~®) 0®6t (ro<;rot):§) t)Dm~ (fmt)c;rlld3)

224 9 (~®) DI3<l0c.:lz;J ~13<l0c.:lm'~



GO:lZj-)OWG<:52GOJm - Q}~ S~Dld G®GG en
ac ~mGCZ5'i tlsZ5'i eGO - 8GOmO GmJ~ 00 Gmd

(!Sltl 86®6>, 589 ",Dm B<;Yl"', ",<;",Dm Bche®iilJ8 ®rooa, 13 Dm a",Dt:l)

15dOIIi3@GOZ5'ieGO eGO Dc~@ -6l
o1~D C;0I DeJ@Z5'i OJ <;,t5l -6l
Q}~C:l2i 80mG acl ®G ~GD -6l
tilGO@Z5'imcDm DI§, GCGD@ -6l

(®80 t:lo",<<Sd"', 108 ",Dm B<;Yl"', !SlC5wa mC5mJ®!Sl, 14 Dm 8",Dt:l)

OOmJ ®G ~15d0 15dd Q}~ DIG aB m
GCGGmJ eGO tlco 610 15dOLDIGle;I Gm m
®emJ d~ GOJ~OI DOCo t.lC;J m m
G2:ilGmJ DI§, 1i3@ 0ICle; Om GC;D@ 0 m

(§t:lO t:lo"'<"'''', 120 "'Dm B<;Yl"', !SlC5W2mC5mJ@!5l, 15 Dm a",Dt:l)

O~ mJ amJ ~® C;® 15dOI GaG ~GG
Q}~ mJ ~mJ 8d ®m oDm 8m 0
G3®mJ emJ mmI 8De;It5l mc w®
mmmJ tlmJ G2:ilJDmJ GOJam 62 GO

O®~GO aBooG02:il ~§,DJt5GOGGOZ5'i®t5lgjGO815d mcl WJ DIG DC wOmZ5'imJ ®d <;'J@mD wI8GoZ5'imJQ Q}egtsj
GOm odD G2:ilJudJmGO 8@ae;D ~aO gOJ~ 80wc tl<O~Z5'i W) oJli3mlJ2:il0IDZ5'i 2:il0I~ tlclmo 2:ilGG G~
GC8§,.

aaBtlGd eo aB~J®Gd ~, C:lSilio C:l)ts) ~It5l u®d o®w, 6clmOJ ®Jom W~2:il Gc;aoIZ5'i G2:ilJOocl m®
Ga:f®~GO Oe;WJ, tl~a aOJm WJ ®g GGOJC;JmI-6l®O '2)®GGOZ5'itl6cs tlGO. G®0CO mJ2:il wcl®~GOO
~l(3Dt5mmG08 Gc;aoIZ5'iGmZ5'i mJ2:il W~2:il Q}egtsj (80w(3 - Q)~ e!5lDDm; Q}eg~, Q}egtsj 6l8DE)m: aJ@ - cn~o:
ooe32:ilam - cnaoC»: <gl0@8 - bee' Q'J') o~wD 8DJGOI8 ~8 tlC><!DJO2:ilO~. 6§,oJ gj<:52Z5'iGOI8 GDZ5'i2:ilOmZ5'imJ
2:ila@Z5'iG2:ilJOO mJ2:il tl~a GDt5lm m® ~JWJoGO oaGOJ (S)I-6l®Od, (J Oe;WJ ®pmGm, mBo etlm Gcl
<'fl(3Dt5mmGO2:iloG?I-6l®Od, wltil8 2:ila@Z5'i8Botil.

6Ge3® gj<:52Z5'iC;m®Z5'i o®li3Z5'i C:len-05~)~~ (co-evolution) Q mJ2:ilGOZ5'iwO (JDJGd Q'Jo §,~aJc;mGO Oe;WJ
<'fmlJDmlJ OO)c»~<2>d'l; (pollination), aOJm gDJw2:ilGOZ5'iGCO @GOJ 2:ilO@Z5'i<glmJ DIc;md 0clDJDcl <glp2:ilO
GC;8. aB~J®Gd ~ 0tl~a mJ2:il aOJm-gDJw2:il-®JOlJGOZ5'i DmGGOZ5'iGmJGGOcl 015dm G®Z5'i®8Cw WJ OCJ.C3C;
1mtlmGO Oe;WJ <'f~Dt5mmGO u <'flm. G®® <'f~Dt5mm Cj'~BZ5'iQl<:52-aoJm~GO DeJJd tlG~m 8d, 2:ilJt5GO~®
8d aOJm~ '2)®GOcl DmGGOZ5'iwI~Z5'itlGO wltilGO.

tlC;lJJd®2:il odD Dt5G32:ilO~G~. tl~a ®m GOI8®O mBo ~~Ot5mmGO u~It5l gj<:52mDmGGOZ5'iw::::mDm G®®
2:ila@ G2:ilJOO, @{'(;8~)ol5){63 2:ila@ Gm:f~Gd (Insect Order: Hymenoptera, ct5lZ5'i c.'.lJ®JGOZ5'i



m63@le>@l2;snd@l()O), 6Z5)~ ~~~-8cJJozsf '1'7.§ z:5'l2@m), Qj~ OO~ ~<3c.:l (super-family: Apoidea,
CJ00 )G2>cJ)) UZ5) 6@lO)63eJc.:l) G3dGcJm w7.~mGtl. i;?)7.~8cJ)a5)7.§ (wGG®GZ5)d'<"Oc5J Hymenoptera) z:5'l2@
G(S)1~Gd ~GZ5)251o®)~z:5'lcJm Z5)~ @lC;iii)01.2S'J(wasps) ow ~~~c)2S'J (ants) Gtl.

@~m, 57.domG O®JZ5) z:5'l~ GZ5)<,;251GZ5),,)G G®6~ ®5)251 z:5'l0 ~cJ ;,.'3~G ~7.Z5'.®t.dom ~cJzsfumGm
@lC;8c.:l)oO)1.6)(e5cGGCb Diptera) z:5'l?@G(S)'f~cJG Gtl. G<,;8cJ)a5)7.§ z:5'l2@GCl):f~Gd CJ®J~z:5'lGm umGm
3:'5))GcJ:::;f<;')z:5'l10GC ®t.dom, Gz:5'l:f~6t.Gm, ®.s6t.uZJ"f ~J~ z:5'l2@ZJ"fcJ. Z5)@m ~t5d <,;251umm)251Gd®

0<,;8cJJo:5l7.m z:5'l?vGC0:f~Gd o®)~z:5'lGmG ~7.:5I"Gzsf8cJJom G<';z:5'l251a &. 6m® 8cJJam 6251;,.'3(l)CZil.6G1l)z;-!
Q)~8cJlo:5l7.m G(S)1~3d Cl®)~z:5'li3mG Gao WJ ap u3<lGcJm 8cJ)azsf P(l)C G<';z:5'l251~7.5). ap eo GaO
3cJ)o:5l" o"":;iJmw B 6z:5'lG @cJJ z:5'lJBGm mOJ i5)7.~8cJ)aZ5'7.§lGCl):f@z:5'lGmu3<lGcJm Q)02ZJ"f,G<';@6t.m eo
t:l)QJ('.lGm(l)7.GZ5)§\.

@02::Jic,3<lGcJmw~m~m z:5'l?- 0z:5'l)0~1s.JcJO ~cJm z:5'l?§CG3;iacJZJ"fcB <';1l)Oz:5'lG(20,000) ueJ) GC)U~O)
cBB ~7.:5I.o5wo @02 C30.lacJm!i3 O,)®1~z:5'lcJZJ"fZ5'm5)mU <';,5)uzsf o®wO Q)02CG3;i@t:l)eJ) apt! u3dGcJm
C;, 51uzsf O®01;,;0251OJ:;Vroz:5'lo~t! [,s.JGcJmc;, ~uzsf GU§. @02m ~51o <,;251Z5)GC7.Gi;?)Z5)Gm)GcJ251~)z:5'l)OGd
2 aGe W) C.:l1®l~cJ OoCWJZ5)cJm G<sJ cCJu51® ~udd)~ Game..,l,:i)ci5)mGm, oe»Oc.:l C»~)C))o (social
colonies) UGdGcJm :9um~m, '1'a 000 Pcwt) 8C3m) '1'a <';7.z:5'l~07..s @ ~~2Sl. iii)ooo Qj~ti. c;~C)1.e Qj~m'
01') ~@lZ5)63Qj~2Sl E38:53. G®® oe»Oc.:l Qj~ (social bees) [JGG3i&cJm8cJcc® Gw:f 6z:5'l251Gw:f GZ5)Ei8
Gz:5'l0Z5)t:l)'1'0 c,:5)0 Gm)80Z5)Ul [5cJ w7.ZilcJ.O®J~cJ Q)02m :535)0 G<';GtlGC<';7.z:5'ltJ07.E ~UW, ®f1~ QlO2ca5
t:l)C0d '1'm5)t5(S)5) ~6 8BoZil.

<';7.G8£07. z:5'lOz:5'l7.<,;eO)<';Z5)"<;,~i5)cm aJ~U1" GWUW ~p @02m<,;(oGGCJGz:5'l'fm Cl)Bi>cJGGenus: Xylocopa
c;'cJzsf @02m, 10.2 0tacJ i5)cmZ5)) t:l)e.J) 0~c251 ~GdGcJm :9UWUZ5) @02 E3G3;iil1JcJZil.QlO2 caB t:l)CGd
OJ®)Sz:5'lcJmGmm 8cJcJG ~OOWz:5'lG(85%) zsf~~1 83~Gd 51:53C~~WUZ5), ~C;~(3) Qj~2S'J (solitary bees)
cJ. 1.1 c,G2Gtl z:5'l?®Gc:fz:5'lGd 07.& @02m O1G 6@ ddJZ5)cJ ~fPam <,;251~)~7.5). 6G®ZJ"f® 10.6 uG2Ge:lm
<;'0m251@02 t:l)CcJm 8§i5)<; i3QJ€J 1l)~me;®251 <,;251~1~Z5'.

2

Qi02Z5i<;':5IBm o@l1:b mBi>JG10 Gs.JGcJm :3Gzsf e; a7.~d.d z:5'l0Z5)Qi02mWG "O1.~ Qj~ti" (honeybees)
c.:.2 £lc.:.®. G®@) a7.& Qi02::JiG<sJcGda c~Bi>cJ m®, =Om 51® Z5'lz<';7.CC~G 3<lJz:5'l®p a7.eE, uGdGcJm~,
aOJCl), a7.& - ~ 5)cacJ251 UGdGcJZJ"f<,;,(l)i5)eJJ ZilB®i3. ~a oGU a7.& ~ts2 5GG3@cJm 1l)5)o251~7.5). a7.&
~02Q)<';, "50)-o~0)-01.~-Qj~2S'J" (stinging honeybees) ow "50)-o~0)-01.~-Qj~ti" (stingless
honeybees) C(l;lGcJm z:5'l)~eJ G<';z:5'lz:5'lGGi;?)G<';§. l.l ~G2D i5)cmZ5).

@ Coz:5'l,)Gtl<,;251mGC7.Gi5)Z5)

<D @ Qj~2Sl

[j5) oro5) a7.& Q)02m cGG3i& ~m m~,

- [j<,;:WW®z:5'lZ5)®cJ 68d @lOO)Z5)) ~2SleJ~) (Apis cerana indica),
01®JZ5)l5GcJm @ Gw1 @ ®7.dom D3dGc.:.m w7.~mGtl (l.l 0tacJ).

- 68d @leJ)O)()), (Apis dorsata), OJ®JZ5)J:;GcJmi5)@07.mU(l;lGcJm 1l)7.~mG~

(12 0tacJ).
@ c;~C)1.e Qj~2S'J - 68d d@l<3j~c.:l), (Apis florea), OJ®)Z5)l5GcJm <';Ge:l'fcGW'f <,;~87.C ®t.da2Sl

DGdGcJm Wt.~mGtl (J.3 0tacJ).
6Gd®, 6:::l® E3Z5'6&35' a7.& @02 5G3d'®cJ Z5)~,

@ ~@lZ5)63Qj~ti - ~63@lC»jZ5))~~eJ@102Sl~d (Trigona irridipennis) O)®)Z5)l5GcJm z:5'lGmGcJ25i

Gw1 z:5'lmGtl UGdGcJm ~mGtl (14 0tacJ).
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1.4 0tOQ, z"vz;J3 aiOJ. f)(.3C1JCD)f5))'fl5lJC1Jom§Jc:! 0csf {PJ:'-??5l (!)~()D.:Jz" ?5lZJ) J {'Zii3

z"Z<;ZCC- z,'(<;(cc: dCJ"'l;:J)J;O c,~().J SC:;ZJ) C,-,,-ts> z"o ('PlZ5)_ (gt5<!JV ~£Z5)

~tr.fu ("l:I K.lc':5' ?JJlC;(c!C)
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BZSl Oti3ZSlOZ&' ~l:S2m ZSl®~:JO~:Je:J ceeeoo cpg &'ZSlc.:lm Ge:JZSlB® ~mZSl15Cl}ZSlBZSl a~ 8E ZSlOrn ~ZSl6,
BZSl 6ti3ZSl OZ&' ~~2j OmZSlIG®m ZSl oZj?om OCe:J:J 1lJB§.

G® CfZj?Bm @ 8l~m 1lJ:J ZSlGrn8 ~~m ~~c5z, cpO~ZSl cld)rne:Jrn, Cl}clGQ"jrn,G~ ~®cl, Cl}e! 8Ec5z ~:J~Gd
cle:J)w)BZSle:J Z5)®ZSlZ<;eZ5)rn) ee:JZSl'e:JrnCfZ5)O,Q"j®o ~~~ W) <;~e:JzC ~~2j, 6@®wm dd)rne:Jc ZSl®ZSlZ<;e
Z5)rn) Cl}ti§. 1.1 0toGd 8u 1.4 0l0c.:l <;cle:J) Gome:J) ~15iG15i ® C'ZSlJGU G<:@c.:loz&' 8l~ BGrn® WZ5)G15
ZSlz<;ee:JC c.:n®:Jrn15 cle:J)wJe:Jc.:l8.

g6c e:JCS<lGc.:lmCl}15iZSl@;~l:S2m CfZ§ BB® Q)~ ~eo~(apiculture) e:JCS<lGc.:lmwz~mGu. 8l~ @COc.:l c.:l2;),
8l~mGCl}m CzGQ"jrn CfJt5BZSl 6C e:Jrn, oz&' WJ 'fiB tieio:J<;rnc.:l Oe;W) Gw:f GQ"j:fCS)OOJcs)~c.:l C3<';Wl @~m
~z§ BBG®~ COGc.:l:fG3e:Jrntl<;XlJ15i®ZSlo~8l® 1lJ) g)Gc.:l:fG3ZSlo)crnc.:l 8@Q"je; @cac.:l g® Z5)Jcl~~c.:l C15U1lJJO
BB®8.

C3:J®JZ5"l:5Gc.:lmQ)~ OJe!:S)~ (beekeeping) c.:l~ oz&' tieio)<;rnc.:l Oe;1m cGcl®Gc.:lm @~~m ~zf}, ti\5®8.
8l<l2m ~z§ ZSlOmZ5"l)Q)~ OJe~ (beekeeper Go:>:1apiarist) CCS<lGc.:lm<;, 8l~m ~z§ ZSl6Z5"lcst@1lJ)CS)c.:lQ)~

()~!:S) (apiary G1lJ:fbee yard) CCS<lGc.:lm<; roz~mG~.

G®® GmGZ5)ti3 @~ CJ)CZ5"lc.:le:JCS<lGc.:lmBGrn® ~e:Jw)rnc.:lcl Gc.:l)~ZSlO ~15iG15i § C'ZSl)GU G<:@c.:l@ 8l~m,
(&8d 006JrnJ ~zs!e5ZSlJ), <! o{4.! (honey) tieiO)<;Z5"lc.:l C3e;1lJJ 1lJJtlZSlJ BB® 8@Q"je;C8. 6~oJ G:;i)IG1lJ:f
~CddJe.,c~ @ 8l~m Cl}zZ5"lCJ®~cl C3e;1lJm BBG®~ 8l~m c.:lz8 e:J15e:J1lJJ6ZSlO ~Z5).

8l~ OJCZSlc.:lJ c8m @ ~<l2m 1lJU ®pmGCD' ~{c;{ee (nest) Z5)rnJ Cl}z~® C3e;1lJJ OOc.:lrn c<; ~JoZll'EZ5)
~JCO~c.:l 01lJ:f ZSlZ<;e cldJZ5"lc.:lenaC)~ (hive) e:JCS<lGc.:lm1lJz~m0~. 8l~ ZSlz<;zcccl, @~m B8m 0Cl}JeJrn(5)Z5"l
c<; 'flu C<; <; 1lJJ r:Je:J:J0d CfmZ5)t5Cl}Z5)e:Jrn CfJ1lJJ6 C3,BZ5)c.:lm<;, ~~m0CD' CfoBrnZ5) Cfe:Jwm 01lJe:J15i~en~ (brood)
~e:Jwm<;, C<; ®ZSl 1lJZ800Z5"l oBrnZ5) 8l~m <; c.:lrnJ~ 8c.:l~® eB 1lJJ CfelB 0ZSlJucl e:Jem C3®mBZ5) 0U. 6rn®
1lJ8Cc.:l G1lJ:fZSlZ<;CcldJZ5"lc.:l ~~ZSlZ<;ZC0C 0ZSlJUocl GZ5"lJe:JrnQ"je:J15i6c.:l ~0<;cl® 8l~ ZSlZ<;ZCC8ti3pe:JJ Cl}15i
~:JC06Jc.:l 0 ~cl Q"je:J15i~o G15ic5z® Cl}ZSl8Zj?e:J Cl!ZZSl.

8l~m 6zsl' c0cl~c.:lcl 01lJ:f C0cl®c.:lm Bti3oc.:lcl 8@Q"je; ZSl6~J B<;:W15i®ZSlroz<;IB®, 01lJe:J15i8l~ coBz:j?CGd
(r:J00J8~bJ coBz:j?Cc.:l) C3:J®)~ZSlc.:lm8@Q"je; CfW15c.:lZ5"lc.:lc:laoC» 5C;'lnC) (Apiology 01lJ:f Mellitology) CCS<lGc.:lm
1lJz~m0~ ZSl2@m 8@Q"je; ZSl6~J B<;15J15i®ZSlroz<;IB® g6c e:JCS<l0c.:lm~~ 5C;llJC) (C3,clZSlaZSl - ~~ 6rn®
ZSl2@m, Entomology) e:JCS<l0c.:lmroz~m0~. 8l~ @COc.:l c.:l~ C)nC)en)e;~~~ 5C;1l)~C)(Applied Entomology)
G1lJe:J15iq)csa~ ~~ 5c;n)~C) (Economic Entomology) 6cl ~'CJ;)c.:lB. ~~5<:n)C) eco ~a<!5c;n)C) o®:JZ5"lIt5d
<:'z§ 0<; e:JCS<l0c.:lmcmBZSlJ G~.

ec c<;m15i®ZSlC c»~)C))Q~tS:f (colony) c.:l~ 1lJpGc GCl}:JeJZ5"lCl}rnC<; GOJf, ZSlZ<;lCC ~G 6B0rnZSlJGCD'
<:,CCJ;)15Z5)J~0Z5"l15:fZ5"l15C01lJ0c.:l:fCl}0c.:lm'fI2ZSl0 CS)ti@m Z5)®0luflm C3J~ti3ZSle:J<:'z§ <;l5 ZSlO~J ZSl2@m 8Bo§.
0l&' 8l~m <:'z~6 <:,0Z5"lz:j?15iQi»)d~ ~a<!2Sl (z:j?2j e:Jm, 0<;Q"jc5zmC31lJ0~c.:lm) GCD'Cl}~Je:J)C3c.:lcl ~@; 6cl
®JZ5)~ C315ie:Jc.:lz:j?Z5)® OB~ZSl <;JOZSl OO®OOJe:J C3®G3m tio~61e:J 0lu2m <'1!l§ <;l5 ZSl6@m oe:JzsiC)GCl}rn
(.3Z5"lCf§ BCS<lJc C3J®J~ZSl o,Ol15JDBm tj15i BCS<lJc 08CZSl ~B ozDz15i® <;zti\(.3 rozB (.3.
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1.1 DClJD: om't) Gcd'z:ilGd QJ~Z5l0cJ t)25) z:il3@Z5'l'<1'Z5l05Z5l OroZ5l oz& Ql~Z5'l' rou ro@l c:fd:J25)cJ <g)Z5l:J

~~esZ5'l'

e.:lclD~ejti)!;.J

~--- I ---,

I I
cr§cJ:JoZ5lZ53 z:il2@Z5'l' c:.:l8":))(::l!5){~tS)a~d

cot)15CS)cJ: El'GuBGCS)d'u:J (625)@ §cJ:Jom' OroZ5l) cot)15CS)cJ: GuBGCS)d'u:J (625)@ §cJ:Jom' OroZ5l)

Sub Class: Apterigota Sub Class: Terigota
GC:Jt)tjo:J <1'§cJJOZ5lz53 z:il2@ 5G~@cJZ5'l' GC:Jt)tjo:J o§cJ:JoZ5lz53 z:il3@l 5G~@cJZ5'l'

3,500 o®~ 8025) <1'Z5l0®~Z5'l' Gcs)d'~ 760,000 o®~ 8025):J <1'Z5l0®QZ5'l' Gcs)d'~ 23 z:llU

5 z:ilU GQJC;:J<1'zZ5l· GQJC;:JGt)Z5'l' z:il0 Cj'ZZ5l·

1-------1
Cj'(25)cl z:il3@l GCS)i~ 22 U Cj'cJm', z:il?@ E3G~(illcJZ5'l' G®® z:il?@ G(S):j~ 23Z5'l' 6z:ilcl t)25), Ql~Z5'l'

652,000 o®~ Cj'Zj?BZ5'l't)eJ:Jm' z:ilz8 GO(25)25) <1'cJm' roBG®(25):JaGu:Jo:J Gcs)d'~cJ (S)z25) t)zeJbO

Cj'oC) &\Z5l0 GC;Gtl0e' C;cl25)u czGQJ25) z:il?@Z5'l' B®o£!).

Cj'cJm' G(S):j~ OroZ5l C;zclGtl. @{~8,,:l)O~{~ z:il2@Z5'l'

Gcs)d'~cJ: roB0®(25):JaGc)Cb Order: Hymenoptera
GC;QJ~Z5'l', aJ~Z5'l' ro:J t:l)~~t)Z5'l' Cj':J~ z:il2@Z5'l'

108,000 a ~ <1'Z5'l'Z5l15CS)Z5lGz:ilG15.

Cj'Z5'l'8cJ~® oZj?Z5'l' (25%)

El'z:il GGO~cJ Cj'z@QJ:Jt):JGc0 8C) @u15 20 cl

o®~ ~cl 2m' GC):JZ5'l'15 cl o®~ QJOf:m' <g)Z5l:J

CG<l:JC G<l56cJcl crz53 Z5le' ®8Z5'l' C;cluJ, @l2§1o:JC;

Cj'zZj?~t) z:il2@Z5'l'(25):Jt)25) om't) 50a;!@cJZ5'l' 260,000

o®~ ee.

I. C;Z5'l'Z5lWOz:ilz:il2@Z5'l'

0CS):j~cJ: ®eJ25):JU Order: Odanata
zs;?0Z5'l',QJm'zs;?oZ5'l'Cj':J~ z:il2@ CGa;!(illcJZ5'l'

2000 o®~ C;,
2. 02P§:.:l:JOZ5l<.53 z:ila@Z5'l'

GCS):j~cJ: ®c;;Z5l:JaGC)o:J Order: Orthoptera
OcCS)<.ocJZ5'l', z:il<.OC;;O:Jm'Z5lZ5'l'Cj':J~ z:il?@
Bc;;a;!@cJZ5'l'28,000 o®~ C;,

3. o®§cJ:JoZ5l<.53 z:il2@Z5'l'
c;;CS):j~cJ: Cj'Bc;;oJac;;uo:J Order: Isoptera
GtlcJZ5'l' BGa;!@cJZ5'l' 2, I00 o®~ C;,

4. Cj'eJS3eJ§cJ,)OZ5l<.53 z:ila@Z5'l'
c;;(S):j~G3: 0ro@aGUOJ Order: Hemiptera
o<.C®t:l)~Z5'l', Cj'ze; ®t:l)~Z5'l' <1':J~ z:il3@ 5G~@cJZ5'l'
23,500 o®~ C;,

5. ;»~~@§c.:l:JoZ5lz53 z:il2@Z5'l'
Gcs)d'~cJ: Gro:jG®:JaGuo') Order: Homoptera
drocBc.:lZ5'l', 6)eJtt)Z5'l' Cj':J~ z:il2@Z5'l'33,500 o®~ C;,

tS)a~d Gro[)m' 1:llle:lOJ~tS)o~Z5'i (75%)

t)15CS)c.:l:<g)Z5'l'GoclC):JGrod' 0roclo,)Go:je..;J

Class: Insecta Gro:f Hexapoda
C;;CJ[, ~0:J C;;~(025) 800,000 o®~ ~

55w z:il2@ oZj?Z5'l' z:il2@l c;;CS)d'~ 28 z:ilC)

c;;®c;;c:fc;;QJC;:JCj'<.Z5l.

I
@t;@6{d
coBt:l)C
Brooc.:lz:ilC)
Cj'c.:lm'c;;C;QJO
5G~@cJZ5'i

80,000
o®~
<1'<.Z5l.

I
t::i)~@Dd
6cl t:l)Cc.:lz:ilU
Cj'c.:lm'5c;;~@cJZ5'l'

8,000 o®~ <1'<.Z5l.

Q}e;?d
coBt:l)Cc.:l
El'c;;o:JB[b:J

Super family
Apoidea
G®® coBt:l)Cc.:lC)
<1'c.:lm't:l)C II z:il
<1'Z5'l'Z5l15CS)Z5l
5G~(illc.:lZ5'l'

20,000 o®~

Cj'ZZ5l·

1
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6. 9D8c.:l:JOZ5lI§ tsl<l~m
Gl3xf?:5)c.:l:Gtsl:JSGc.:l:JOGClc5J
Order: Coleoptera
l::l)0I®S,c.:lm 5Gcs;j'1W300,000 o®6> ~,

7. c.ldCtsl8c.:l:JOZ5lI§ tsl<l~m
G13xf?:5)c.:l:GG8GD:JOGClO:J

Order: Lepidoptera
a®Z5'lG8m em aG@8m cp~ tsl<l~m
5Gcs;j'IWc.:lm113,000 o®6> ~,

8. G~8c.:l:JOZ5lI§ tsl<l~m
Gm::f~c.:l: 50GClO:J Order: Diptera
qoam, Gtsl:J~6tDm, ®~6tDm
cp~ tsl<l~ 5Gcs;j'IWc.:lm120,000
o®6> ~,
G®® gtslCl Gm::f~c.:lm ro CfmZ5lt)
m Z5l 5 CfIZ5l.

~~~
(jo<5t!!(3c:.:l: 6~o)Elc:.:l) Super family: Apoidea
(81CS2coB l::l)Gc.:lClCfc.:ld 81CS2l::l)G 1 1 cl CfIZ5l)

I I I I I I I I I I
2 3 4 5 6 7 8 9 10 11

G®® 81CS2coB l::l)Gc.:lClCfc.:ld l::l)G 11 m 0IS, 81CS2m
Cfc.:ld ~eQ: d8~c) (Family: Apidae) Dc.ldGc.:lm
rol~mGC).

I
Oid Q}e5Jtsl

5Z5l CfI§ Z5'l1§ 5® Cf~D
m6> G~tsltslCl G@G(

I
I

5~o~~ Oid Q}e5Jl5:f

m6>c.:l: g8Gm::fZ5'lJ
Genus: Trigona

I
@ Gotsl:JGC) CfIdGd 6cl
5Gcs;j'IWc.:l§. 6Z5'l®,

98Gro1z))J @6e5GOm'z53d+

Trigona irridipennis
tslGZ5'lro 81CS2

5~c:l~~ Oid Q}e5Jl5:f

m6>c.:l: e:J8o
Genus: Apis

I
GG:JD gO:J 5Gcs;j'IWc.:lm7 cl
CfIZ5l. 6Z5'l®,

1. e'J8c:f Ga6JZ5'lJ+ *
Cf:J8c.:l:J§tsl ~ 81CS2
Apis cerana

2. e'J. GtslJGlWdz53GzsyJej+
G@::ft)~Gc.:l::fGC)O~ ~ 81CS2

A. koschevnikovi
3. e'J. G@8GC'J6J+ - Cf§tsl:J~ eoo 8Go::f8c.:l ~ ~CS2

A. mellifera
4. e'J. GD1aJuJ - @&lO SCS2

A. dorsata
5. e'J. GlG5J16c.:lJaJ~ - ro®:lGc.:l:l~ @&lO 81CS2

A. laboriasa
6. e'J. dGC16c.:lJ - ~8DIC 81CS2

A. florea
7. e'J. Cflm'Gf:jz53GC'J1@c:f - Z5l:l8 ®Gc.:l:l~ ~8DIC 81CS2

A. andreniformis
* <f(~c.:l:l~ co ®ro:J<:58tsl gG<:Cl<lc.:l

eoo @ G°tsl:lD Cf:l@Z5lD80Z5'l CO 5Gcs;j'IWc.:l
c:J8d (§C:JOJf;))J ~tsfeJCi)J (Apis cerana indica)
c.:l~GDm ~~mGC).

+ aoD Z5l ro8Dc.:lm ~b Cfl§ tslb ~tsl.
~ e'J. GfJ1aJuJ Gm co 5Gcs;j'IWc.:lcl~ Z5'l1Z5lGro:ldZ5l~

5Gcs;j'IWc.:lcl~ c.:lmZ5'l8~@e; ®Z5lGe.s::f~c.:lclCfIZ5l.
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0®® 625)® ®JZ5l2 C5dOc.:lJ 0wOd cs){%JOJC50cJ 8uz5'lJ 625) ® e:lo{ <;S)!;J)oa)t:l)!;J) (fertile female),
do2S) (queen) Om0c.:l25:1 WI'(;25:10C). de525) B825:1 25)b;.:m~O qI@ 625) ® 25)Jt5c.:lc.:l25)@ m025:1Z5\00c.:l25:1®Q5,g
Cl0®25:1 Z5l® <";J025)c.:l25:1(25)J25)e:.lDJ CfI@ 25)B®I3. (1.5 WJ 1.6 0tC3 ")c25:125).) C3I'&' @el225:10GJq'C3525)Z5l~eJ25'S
025) Q5a, z§\O C5W BCJ c.:(25)CfOW25:1 Z5d25)O®0C3Jf0C) ~O)~ (brood) c.:lII3 25)c.:lY]CI0@ dS25) B825:1 <";®25)

832 0IeJ C5oQlJ5JG25)25:1CfI@ 025:1025:1o5Jc.:lJo6)25)I325:1 0WJ CfI0GJ ~c.:l&c.:l25:1 0wOd ~d'5t:l)) Q}et>::;j c.:l. 1.7 WJ

1.8 0lC30G25:1 0dD25)J @el225:10GJ @P0C) 80 C3525)Z5l0wD25'S p~~c q'D[b 0Z5lcl 'tI@ BBO CfOdoJ C3IwI~8

25)0 q'IZ5l. dS25) B825:1 <";wd CS){%m25:1'tI@ 25)O{%J ~c.:l&c.:l25:1go525)25) WI25)c.:lJDcl (25)J~@ DC;o5Jc.:lJo6)25)c.:l25'S

025) q'Z5l0 ®,Q25:10dD25)JD25:1 Dm0c.:l25:1 wI'f;m0C). 0dD25)JDm Z5l® cs){%JDJC50cJ gDt5Z5l25)c.:l C5e;WJ 0I<";Cl:mi

025) CfJWJO dd25)B®, C3I0,Qm d25) Q)CJCS)I2§',®, 25)I<";ICC 0cs)Je:.l25)Im®, 25)I<";ICC (;,5<0 C3B~ 25)B®, 25)I<";IGC

Q)J@o CC3SD DGm CfJO~J25)O CS)I2§',®,CfJWJO Bg0c.:le 25)B® WJ CS)Q)e:.lJ25)B®, cr§{%dOc.:l gmdZ5l ®uO®!:5l

C3DdDJCS)I2§',®, DJ2 C5oC50{%c.:lCfJ~ 8c.:l~ 25)Jt5c.:lc.:lm@mOZ5l0C). dS25) <";®25)C5®wocl @~ OGm tj®Jo6)25)c.:l25'S

0wOZ5f C3083el2m 0wD25'S g@o{2SJ (drones) q'I@0C). 1.9 0l00cJ 0dB25)JDm q'Z5l0 8525) gQ)00t:j? 0C3mOJ

q'IZ5l· pQ)0Im DI<";CS)25'SDm0m CS){%OJC5c.:lm83 25)0 C50Io5Jc.:(06)25)l3m 0wOd 25)0 dSmc.:lm CfI@Ol5l

2CJJCC55u0&<";0~ 0®® 25)0 2S){0){~dO~!;J2SJ (virgin queen) C5®W C50C5t5cs)0cJ 0c.:l~®Oc.:l.

@el2m c.:l~00m q'C3 at® cO® q<";wd 25)Om0m o5Jc.:lJo6)25)l3m Q)O C5ICt:j?D ®25)Jc.:l. 625)~ 6c.:l d~ GoG)

GD25)c.:l25). 6@ g~® Go&325) C3<";c.:lg@o{2i (g@O)i - 6Z5lWm; g@o{2i. g@o{~ - 6l~ODm) 0C)

0dB25)) .3lel2m0GJ mBOc.:lm@ B@5 ~a ~2ie (wax glands) ®6)m mC3<";D25)<gluOGm Z5l25)~ eQ)25) a®JmZ5l0

0<"; 25)@C3c.:l25)m~d .3lel2m0GJ DJC5dOJ25)c.:l .3lel2 25)I<";ICC Dm0c.:lm wI'f;m0C). C5J®J25)J50c.:lm @ .3lel2m Z5l®

25)I<";ICC Z5lI2§',®C5C;WJ Cf~oI q'JOz:sgZ5l dOJl5lc.:lcl (1.1 o(Oc.:l Q)c:m25)) 025) CS)d0i;?)25), 0C) w®d, cs)c 8fol

q'J~ Z5lIm 0Z5lJOJ CS)2§',. .3lel2m 6cl6cl o<";c.:lZ5l25)'2"1eQ)m0m 800'0 CfDe~Q)25)cJ~ 0C3Jf OJ~do 't25'S@DJO®§25'S

0<";oaO (@0C50 ~~{%e25) 00') mt5®J{%c.:l 25)0'2"1eQ)25) tJao@Z5\ ®e:.llS§ t:j?30 0'00 0C;25)25)m a®mQZ5l 0l5l

0CC50c.:l. D<";c.:(25)<glw@m® 0I& CS)Q)e:.lJ<";,owgm® <glwe; g0<C>lc.:l<";B&\O, q'IZ5l. 0®® g0<C>l 0<";25)0Dm 25)OID

cQ)25) C30Jcs) B5 t:j?30 §oI0cl ®I~m C3IwI~GO <";cl25)O 'tIZ5l (9.1 0l0c.:l Q)cm25))

(,'1{%JG J ac.:l 25), CS)W25)c.:lcuD CfOdoJ025) oDd25)J CO 6c.:l 6cl dSmc.:(25) C3CS)m<";,0d525)JDm 25,000 80

30,000 g®J{%c.:(25)mc;, pQ)0Im 8c.:l CS){%25)25)mc;a®mBZ5l 0C). cs){%JDJC5c.:l25) CS)W25)c.:lcuD 'tDdoJD25)O

c:JZ5:fDm0m mJ25) ®p WJ OOJcs) (325)J®<";OC5IC3C3c.:(25)Di2C qDBc.:lcl 025) o{~ C))o!;Jt:i)" (honey season)
Dm0c.:lm 83el2C3JC25)0cJ wI~m0G25) 25)Jec.:l Z5db~c.:l.0®DIm 5pc q'OBc.:(25)~ cs){%JOJC5c.:lm 25)DdS25)m 0WOzsJ'

25)0 aOl dJc.:lJo6)25)c.:lm 25)@C3 0<";(25)t:j? mC3<";0J CS)m25)J qZ5l0, cs){%JOJC5c.:l oo~ ~@l;!;J)~ (swarming)
25)@ :@c.:lJDGc.:lcl ®6)m 9Cl2{%25)c.:l eJ DI5~0 cs){%JOJa 0Q)JeJ®cl 8E 0C).

mJ25) ®f2 WJ C30Jcs) aIC38® 8325) 025) CfDBc.:l C3wDd q~c:f~ t:l))C)!;J (dearth period) Z5db~ qQ)0Im

cs){%JDJC5c.:lm@ Oe;DJ (25)JCS)m25)J CfZ5l0 ®2m cs){%JDJC5C3c.:lm Bo®o 25)0~ cQ)25) mC5J wJ®@m @c.:ld3.

CfJWJO CfC3Wmc.:lc\!)eJ, 25)I<";ICC3e qI@ q'JWJO CS)Q)e:.lJDIc.:leJ 6)c.:l BO ~ cs){%JDJC5c.:l B@5 25)I<";GdoJ25)c.:l

wI0<";®J 0D25)25'SCfJWJO ~Cw g0<mc.:lcl 25)oJ C502:?)®25)c.:l0013. 0®0d 25)I<";GdOJ25)c.:l wI0<";®J (025)d 25)I<";8
dOJ25)c.:lcl 0C5Jc.:lJ c.:ll0@ :@c.:l)OGc.:l O){o!;J)~ (absconding) Dm0c.:lm wI'(;m0C).

1.5.2.

6cl adD0c.:lt:j?C3GJ ~8B0®m 6® B0Cld'®c.:lO Cfc.:ld 0D25)d C5dD0c.:lt:j?0(,0 wI8B® 0®0Wc.:lB®O 0wDd (025)0'
25)B®O CfI@ WI25)c.:l)O CfC3e:l2i~~Clc;2S)!;J(communication) Om0c.:lm aC25)~. <";wd CS){%25)25)mtJd C5J®JS!:5l

C5oQlm025)m C5u;@cd cs){%JDJC5c.:l25):@c.:lJ25)J5dD0cJ C5®J0c.:lJd25)c.:ld, 625)025)25)) q'Z5l0 C3ID@c.:l ~Z5d C5®J~c.:l

e:i25)JQ)<OZ5lJOc.:l0WJ e:l)~)Ot:l) e:loe:ltslti)!;Jf5)'(social cohesion), C5~gt5{% cs){%JDJC50cJ® Z5dGZ5lZ5lJOc.:lC5e;WJ
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@ aJ02 dam qz"xJ)' 6?5J~J 8J02m eJ®&3Z5f.dam CJOJ Bum, 0dCt:5J QJ02m
(0?5l'UJ 8J02tJcw) §36t?}6zu® eEZc:J0(o'6?5J'CJ0m' 7)0t:5J68. 0®tO? damO
c1J<0J6 ZJJzf!5®?5l'(!zc:JGcDUZC;CD?5l'6CJ66J6®1mWID CJm dam sD15 cQ)J
CDZi:i® ex;,'!)] §36t?}6zCJ® Cfzw GctJt:5Jt®?5l', deJt5ut:5J6&c:J?5l' 8[jGtJ.
0?5J'e, Q)02CJCw (5J&JUJOc:J0c5 ozDz?5l'® Ot;'CDJ 7)?5JJ 0ZC;(5J?5l'6tJ.

&ECm @ &02 da§3w. ~C566c5 ot?}6d &c5tJ ?5JZIDO?5l'til8® Oe;CDJ
c1Zc:J6CD'cC;6:.'J ~C56w t?}@0 C;®J6CDm B8mJ §3eJJ 6$ c1Cd6JGtJ?
606mID6m C!zw6cD tOo CDJc60 o®eiii. 8Jc5cm 80 OeJJ 615!f)J &02ID
{!zc:J CO t:5J66CDm {!JCDJ6 t:5Jzf!5®?5l', 6CC t:5Jl®?5l'§36t?}6z[; B[jt:5J68.
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Dlc;(l)Zll't:m cij)JOQ cij)da~Qti (social homeostasis), c;;®Dlm 55m' c;;z:SlJDOl!:5lalDlZll'® Oe;WJ 'fIZ5'1
Dlc;(l)Zll'02J. m<%')D')8 5t.-mGd c;'Z5'l)t.,(g:.5c;'omv:lm'<.,m cpono 001~Jml15)® WJ m@t)J zS'lB®,gdmmc.3,
o:l®:lBl!:5loooz.,iZ5'c.:l,l!:5llc;lc:!0c!t.,10 0®l!:5l0<%@c.:l:l,ctJocl,,:;m~ c;':l~@C.:l:lD8C.:lwl!:5l:lt'5C.:lcl&>®Do®:lc;;c.:lJemc.:l
§B® Oe;WJ 2I02m' c;'mo 0m'm02Jc;m 1i?)®zS'lts)ac.3cla5<%:l®C.:le3 c;'lZ5'.C;;®®om'l5')c;;2Jc;mc;'Jl!:5lJOC.:lm'6o~ 1
~ c;;c;l!:5lcl'Z5' O~') aD£3.

CD OCJQ25)cti~~C)C;25) coop (chemical communication signals) WJ
@ ~C:O"J~tsl ccl~~C)C;25) coop (physical communication signals)

(Miii:lt::lOc.:ll!:5lC5l"lZll'® Oe;WJ t.,l<;(l)z.;f@C.:l1l!:5l15Zll'<.,c;;do®Jc;;C.:lJdmC.:lZll',OJ®JBl!:5l8m' c;'mo oooclmC.:lZll' W:l
o®:l8C.:l o®o'B§lc.:lZll' Oe;WJ Cl<;mz.;f 0m'l5')02Jc;m ®Jwl5C.:lcl DG:lc;;C.:lm'e3c;;cs;j'gmoOJC.:lm sDl5 c;;l!:5l:lDocl
:@c.:lJZ5lJB<.,mc;'mo, e t.,) ~C')~OJ~ij)j25) (pheromone) OG:l0C.:lm'~'e;wc;;2J. 6m~, 6cl oZll'Dc;;m:p52b l5')ac;Dm
60Jc.:lmZ5lsOl5c.:lcl a50oC.:l0 l5')~z;fl!:5lG[JD 6® oZll'D cc;;ccl&>C.:lD®'1'C.:lZll'0DmZll' oZll'Dc;;C.:l~c;;mwl8B® C;;l!:5lc;;ots)
Qlcae:lZll'e:lm'0m'm~, 6® oOJC.:lm sDl5c.:l '1'8 0C'J00J0®Jm e:lG:lC;;C.:lm'w~m'D~. m<%JDJoC.:ll!:5l0®J5c.:l
o®dB§lc.:l 0e;1SJJ ulc;mZll' 0C'JC;;OJC;;®JmdBm (5)) c;;o'tll!:5l1Dm'c;;m(6m~ d:lC.:lJo63l!:5lC.:lm'om) G:lBo 52b c;'l§l
mSD <;gm'BZ{lG (1.19 0taC.:l) l5')a<;02J. c;;®® e:llc;mZll'C;;C'Jc;;OJ0®Jm'1'Z{l5m'dBmc;;m q~i:)j{D~tsl ~2ia~d
(mandibular gland) ma<;Om d025) ~D'lSQ (queen substance) DD:lZll' pgl!:5lDC.:l. 50m&>C;;C.:lW®
9- lSiC;;0:l-c;;t)00mJ8cl c;'~CC.:l(9-oxo-decenoic acid 0WJ 90DA) dt5m SDlS0d '1'm'mt'5mZ5'Dt)JlSi @C.:lJl!:5lJB
Ooe:JDZ5lC.:lzS'l.dt5m SOlS mOJ 8ft.,m <.,t)')z.;f alwl~S @c.:lJl!:5lJ5wDC.:lcl m~ m<%JDJ00d 0®J5C.:l
ooolSiZ5'C.:lz.;f,o®o'B§lC.:lz.;f at.,z.;ft.,J0mm C.:lt® Oe;WJ @caJm Go'5l!:5lJDm'c;;cs:f5~@ C;;l!:5lJ&>Dt50mc.3 e3®
®t5c;mt.3zS'lB®02J (6.6 Gl!:5lJOO&em'm). dBm s<.,;:;C.:l@ Ql02 m<%JDJoC.:ll!:5ll5')c;;OJ&3alDlw® ow gG:lo'm
:@c.:lJZ5lJBz.;fDC.:loe;w') §lab >.3526cl Dlc;mz;f c;'wlSwmo OJWl!:5lC.:lzS'l.60 0lat3c;;~ C'1l<%:5lJOC.:l:51mo)
(l)~JOJOC.:ll!:5l0®15C.:l o®o'B§lC.:l Qle;Dluc;;®m' 6C.:l (25)J6 cs)~JDJCQcl (orphan colony) @DO a::sfe3®:sf
o®ti3m c;'l:5l<.,m01<.,<;;:;mwwDC.:lw 1.10 0ta0C.:lm' al~~8 0l!:5l0t5.dBm ~el l!:5lJCC.:ll!:5l00W:! m<%JDJ00v:l:5'f
'fiD!5lD(l)z;f cO a5J5C.:l ooocl§l0d l!:5llG~ cl c;'l§l02J. 6Dll5') c;'Do'6JDm'€i3~ c;'lc.3c;'Jae m® m<%')CJoc.:l
Gt)!5lEm 50 0::hoo)J 60f: 0o'5l!:5lJDm' 58m' d025) ~oo{5ij)O (baiiingthequeen) WJ d025) ~tslJ25)l63ij)0
(queenpecking) aOm' ml15) ow dBm 0') c;l@® 8£:02J (7.4.2. Gl!:5lJOO@cwm). m<%JDJoC.:ll!:5lG5®cl3§lC.:l
e5e;cXl0lc;m:;ft.-m dBm G5W 0o'Cl!:5lJDm' c;'Z5\Oc;'l§ c;'0mlSJmlS o~@wwmJDc;;d awe0Dw <;la:.-:l O)(£)
clSi~~t.3tli m~, ~tiDJ QJes;}cl c;;w:!~tiDJ QJes;}D(3Q (queen court) OG:lC;;C.:lm'w~m'D~ c@m Ql02:5'f 35aZ;,-l
dBm DO) c;;ae01l8 al~~8 c;'Jl!:5lJOC.:ll!:5lDmOm'moGC.:lm' 8u®8 (1.5 WJ 1.6 ora @cm'm). dt5m W)

GZll'DJQl02m' c;'Z5\Ol5')om'mo 0C'J00J0®:!m s:DD®J~Dcl 8£:02J. c;;wD:l 2I02m' 58m' dt5m St:15C.:lCS'O)mc;;d
<;>m1il~m' GDm 0lat30®m' m<%JuJoc;;d oooclmC.:l WJ 528m1DJDt.3 dl!:5l(15). c;;®® @C.:lJt:8c.:lm'Oe;WJ
de5m DU:l Z5'lc;;mm2I62DCC.:lDlc;mw e:lm '1'mo 6C.:lc;'mDomD aDwt::l ml:ffl®Dw, o'6JDowDC.:lD aw zS'lB®Oz;f
de5mc;;m8()~(3 ~2ia (tergite glands) D8m' 0lac;;C.:lm 0C'J00J0®Jm Dlc;mwc;;2J. c;;z.;fDJ1il02Dcc;;d dBm0cs:f
li30DuJ 8C3mJ @02m' c;'l0GJ ~@C;;C.:lm'dBmsDlS C@Jmm'mJ l5')OJW, cc;OC.:l DDJ 8C3mJ @02m'
c3C5<Smtslo~~Q2i (antennation, 6m~, o'at'5G:ll!:5l®63m' l!:5l0<%JaBcl&>JD C;;w:!5®e®) WJ C;;CDl!:5l1c;;®m'
8C3!5lc <;gm'B 0t.,§lm' C;;C'J00J0®Jm C@J(l)m'mJ l5')OJW c;;®® @62m' alwl~8 DcC.:lcl o0' c;'oD 0C5C;;W.
de5m c;;a6~®D O)J c;;l!:5lJmlii'l®D@02m' 00GC;;®m'C;;m'0®® 'fIm1 o@o o~@m'wmJDc.:l eell!:5lJCC.:lcl 52b~
1ile;Dloc;;®m' 2I02m' OlSJZ52CmJDC.:ll!:5l0oz.;f e3 c;'l§l C()~C.:l. 6®l5')01 (0)J~m' @C.:lJl!:5lJBm<%JDJoC.:ll!:5ldt5m
'fiD!5lDml15) , c;'DG:llSf: C0l!:5l~ 'fIZ5\JgC;;2JG:l0®WWJ 0lCzS'lc!0em' l!:5lG052t: c;'lm.
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i.7 0t0<;J: @ OJc] <j)WC;(OJo. t55u W] Bc] q[)wm) <7Zn'Z5Jt5CS)z5l DC;G.'JZ5J @Z5J]Ue:;Z5i. @[)J(!3 ?{Jw6G.'Jm@r:DCJq)@cf

e:;& CJlwZ£J ?{Jwl c;C) Z5Jz~8 @@m Ge:J@251z;)@m (iJo..j. OJOGt,m BuZ5JU e:Jl&leii; O(5)8m@ f:J
?{Jw) 6iu;:.:JZn' w::..,mGr:D (mm6 OJr:,Dz:sj @Z5J@ m@D&l2Ji 80. @251]@(.')1;)-) [)t5WZ5J etDd63[)z;) 83251]

uzC!@wcf e3iUc.:lm'C; C;lZ5J (5)Z5J WlZ5J· e:;$~t56i@c.oz;) 0eJ6i t55uG.'Jm ~e ?{J06c.oZ5J§ '1)eJ t)e:;J@(5)251

~Z5J. 6iUG.'J2Ji e:;o;:;,t56i@c.:J251'@ uz?J6i 8u Bc] <-rD[jc.:l O@~@cf)251 et25J6 OOu ?{J06G.'J '1)8
Sc.:llde:;£)?5"! DCJ) C;~8. BCJ et0BCJ e:JCJZ5JG2~,ci.lcf (e:J06iZ5J) q[)d6JDu e:JZ5J[;Jt§C]~z:sj Z5J@

?{J06@:.:f '1)8 8c.:lzdCJ Z5Je:JJ BuZ5JU c:Jz@@6i251 et(.')6z<,; <,;z£)G.'J WzZ5J·

i.9 0t0<;J: :;JriJ::5z:f;:.,z:n' ";'WV!5J e:JoOJC].:>uZ5J'(i)w@co CJ:f;wfC;'3c.:lm' u251 @duz:l) OJC]251'C!25J::5.::JdJ6G0?{J c@m

JlC;Z.3) :J)O&J:)z ;f1B6..:JZ51~ZSlg :$}B6tl5&j~Z5)) eo] C:..0Jc ~o:.::z;jZJ) c-ozd :.:JroZiJ li3t:J!5J~meJJ :::Jroe.J(§[Jt5J~

W,r;Z5lJ(5)Z5J Wlz:l)·
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1.10 0t0c:J: CJ®J8c:; CJ®dBi3c.:l Q!"DZu@ tlm tfz&3fj qWJ" m$JJDJoc:Jd dc'5md Dt;emDc:; ?S10J6GZ~0&
0WZ[!0Dw G'z&3Dm dc'5m sDn tldCJx;m0d C'D&ZilJD",-j'<7'z&3De; dc'5m?:5l0.)(\33) ("fmx5 w&JDJCJC:;"'-J'.
0lo0d <;:Zl)~CJCJ®zf;w tfZtJJ'0?5J'De; dc'5z53d3 (CJ?5JC0ICJc.:lZ[!(;D gd0&CJ&C:; ZSlowm). G'z0d wCJ
OJJ cOCJ 0CJ0C(0d Q!f{! cZl)&W0WW 88 tfZ?5J· 1.5 OJJ 1.6 o/CJDew <;:dDJ <"fz&3<7'pOz CJoz
dc'5md DDJ tlOWZil00c.:lW wzD0ccm 0?5J'DJQ!f{!W 0@@ dc'5m cc@8w 0mJ@/z?5J. De; dc'5tlc.:l0d
C£J8oc:;88@z?®O 0OJ1 0CD?SJ/®D 0?5J'DJQ!f{!W 0mJ®z&3 0OJ8w Q!f{!cZl)&W tfz0d C£J8oc.:l®?5J
("foOJCJD&lw 0?5JJoD DJCJC:; ?SJoB. dc'5m sDn CJZCJ80& c~&ZilJDc.:l tlCJJ eJ&i'i! 0",,18 D/Jwmc.:l
f:J 0d8ZSlJDw Q!

e
c1c/0& tfDBc:JDC( CJ?5J'!)(fZZil. 0dD?SJJDw Q!EC/0& CJJD<;:1JZiltJJ'Dc:JZl)uoc:;"" c)""ZSlD

DUJ &zi3 ~efDew 0CJWFf& ?SJo8. 0®Dztl tfmx) CD&JDJccc.:lzsj'@C(""c&lw CmJOd !) c.:lrJ <7ZZil.
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1.11 dtCl~ c:cJ 00...:) :!)25J [3[3m) 0:!)§ ai'f'0J 31S C<;o", 9wC;C WC507 ow ('(5) (7',iiI
0Z51]0eJJ025'lJr-] CEZ5'f0w BurnD DCJcts) z..))o, ~3'JJ3)t5) 0"J06J00J~mc:; mztJt5)J t3JO§:::r1
(jJf,JWJo (~,iiI ZSJo3. 0§§ z.»),<;,0C w3t,c:J OV225JZ:;)°i:& (5)l(30Sd aii-J:!d [30310
~&3cl0m Cr;. B(3)u @<B~~ RJepZ5)" mzoZ5) t5)§ t:»zC;zcc 00t5)U 0(0.3)"0) wZ31@D
Hc~80@63 8Jm0J" c:;z3 z:5).;.J25)"Z;UZ:S} (:j@m~C:;;/@@ 0fVJ00J051mcJ i1Z:Y?5/2;:;-Y)v; Cz@OJ.

1.12 dtCl~' SV 8{jjCDzm'f)S. C{; oOc:J SBl [30m) m0Gd &5'f'01:Jzsf 25J§ 3(}dtJJCJ ,?zsfWJO,
ed0dm:iJ &5'f'0Vzsf (!525JC0c:Jd c;zsf[;J e,:5J ow@d [30m) aJ'f'[;)) 0v:5Jd, I:JZ§/Ol

®p CGilJCDzm§.
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515) 5~\l;® \l;C!l~)\l;i§l:ft5)~ (stinging pheromone) ®cl5ZSl:)D25'i®<>15w <tVc:lVc:l Zj?b &lac;®tJ. 5®rn&®c:l25'i®

~8Go:)-GazsJ'D8G-~l8Guu (iso-pentyl-acetate) G®ro DeJ1W ~c:l:)ZSl:)3 Oot.;)c.:JZSlc:l25'iV15l <tl5:l0 G®® SV

£)0:) q!25'i ~<l225'i GVl5:I Cl5:I 5~0® CWGWOc:l C@15l:) q!l5:IO ~0225'i 58zsJ' ZSlO~:) O)Ci:l lfl'@i§l~~~ (mass
attack) ~c:l:)O®WZSl Gg'OZSlc:l GCO ~c:l1 ZSl08. l5'I® ZSllC;lGGG q!:)Oz:s:f®:)v oe;w:) ~15l 5l5:1 5~G® g§~c:l:)t;

c:siGrno15lc:l ZSlO15lG ® G(-;00X,;®:f15lc:l, ~)OOo~) \l;C!l~)\l;i§l:ft5)~ (alarm pheromone) ~GaGc:lzsJ'C;~~zsJ'GtJ.

1.6.3.1 GZSl:)Do @C25'i15l.

GclaZSl:)D25'iwD ~DCld15 5DZSl~ l5:I® owDOc:l25'i l5'I®zsJ' 8015l d6:)15lc:l GDl5:I G(S)l5fc):) (S)lm0®~ Ol®g,c:l ~Zj?

cl6:)15lGd ~Cld115l§c:l C;lz:s:f5® oe;w:) &ll:j?W ZSlO~:) ~cs;))t5)15)\l;C!l~)\l;i§l:ft5)~ (orientation pheromone) cC;oGd

a£lao 8ro25'i GZSlC~Gts 8roD:) ~l§ \l;t5)\l;o)\l;t5))d ~1SJa~ (nasonov gland) &laC;GtJ. G®ro ~c:l:JZSl:)B

ooeJc.:JZSlc:l251t.:Ga0c:l251 8SG (citral), Goo&lGc:l:JG (geraniol) ow G15lG010' (nerol) q!zsJ'l5:Its(s)l5:IGtJ. 1.11
0laGc:l25'i ~<l2G~l:j? ~Ga:)15ll5:l G(-;Go:)G®:f15lc:l &ll:j?W ZSlO15l <t:JZSl:JOc:l C;z:s:fD:J <tll5:l. 0®ro oe;w25'i ~Gd
G(-;GO:)0®:f15lc:l25'i0<>1~c:l)ZSl)Bw~c:l 0®@2510Gc:l25'i <taD aW90v25'i &lBz:s:fc.2~c:l ZSlb wlB cC;:)WO~ Brooc:lz:s:f

a®g,. G(-;GO)G®:f15lc:l25'i(S)~)D)ac:lZSl o®clB§c:l W) o®@25'iO ~c:l:)ZSl)Bwvc:l251 Cfil5:l:)5Cld:)C ooOl15)Dz:s:f Oe;W)

6)ca)15l Olv 0®ro~ ®l5:Iz:s:fZSlO ~c:l 8Zj?v <tll5:l.

@ Q)<l225'i 0<>10251&l0tJC;15l WrBc:l)V 8§@e;v ~El25'i® oe;w25'i ZSlO15lc<G< ~clZj? gtsD 6 V15l 8c:lvGcl a®~

5~ @z:s:fC;1tsCld&lZSlGc.:ll:j?W) dv)w)v 5C;15)~Gc.:ll:j? ~ Cf(Be:J0D1Dc! 58&l. Dtsl5:l®)15lGd G® 8~@e;v <to

GDl5:I ~l§ 0lwl~El ~VG@:fOc.:l clQ) <tlW0W 0t5®&l0c.:lro ®e&lz:s:f 5::r.iv 5C;15:)C0d ®w:)U)tsc:lVOGc:ll:j?

~ ZSl:Jc! 0C?Jm r1Bd (Karl von Frisch; 1886 - 1982) 5825'i 1920 8D 1950 C;z:s:fV)ZSl:)Cc.:lz:s:fZj?b G15l:)ZSleJV)

ZSlG ot5Gd::3~ c)c g§6c ~El&l.2 ®ro)D)tsc:l 0c:J:Jm dB@ 5825'i 5Grn®Gc:l25'i® 5®ts&~c:l ZSlO15l CC; ~<l2

ozsJ'&lGtJC;15l B® 8G,@e;Dw, 6®Ci3zsJ' 6~®:) 58zsJ' &l(s)®15lc:l ZSlO~ Cl@ owD rol83® oro d15l:)~ ZSl:)8ZSl

5C;15)D (animal behaviour and neuro- physiology) 8§@e; ooZSlGac:l25'iG<>1DlC;(S)w ZSl® aeD ~VG@:fO 5 1973
~ W9) 0Dl5'I 000C;15 eoo ZSl:)8ZSl 5C;15)v 0D~GvzsJ' 8B15l®15l G15l:JG@G l5:I15)(s)c:l8~(S)zsJ'v15l C~.

~<l2251G<>1GL1J5)ZSl ozsJ'&lGtJC;15l oo~) ~l5:IG025'l'®&ld <t0c3 8w (s)25115l:J£l6~w, oZj?zsJ' ~l5:IO ~ 0251§l6tJC;?5l

@®c:lzsJ'ro t;t)1W D®WZSl)O~W oo8<Bc:l Q)~ t5)18i§l (bee dance) c:l~0DzsJ' rol~zsJ'GtJ. ~<l2zsJ'roD c~® G~

OzsJ'&l0tJC;15l ®c:l)~ElGd ZSl:)tsc.:lz:s:f&®l5:I)Dq!D0@:fO ZSlO(S)lm®D q!l§ Gro:Je;® &l3z:s:f&~c:l 15l'" alg, d~Gac:lz:s:f

6~®roG251 l5:IlQ)®G. o®wo 5DZSl @ ~020t)l:j?D (15lll5:l0ro:)W C;2~lG Gro:f @:>.l0 ~<l2Gvl:j?D) 0®® alg, t):J~15lc:l

00:)c:l) (S)lm®e:: ~15l (s)~15l)Dz:s:f (s)l5:I5c:l rolZSl. 15l~W 6z:s:f ~<l2GDz:s:f G®c:l ~ro®G@251 Gro:f GO)c:lJ(s)l5:IGroJW

(S)l5:IV15laGO) ®tJwZj? Broac:l Zj?b~, ~lc.:l l5:I® 00)v0825'i 5Cld)C ooOl15)Dz:s:f 6c:l GVl5:I ZSlle;D) GCl)15l r!J®D
o®w 0tJ.

C)o Q}~\l;~~ (scout bee) l5:I®25'i(0)c:l) (S)W <t)ro)O grov0d &lvlo~ 8roo@) l5:I® ZSllC;lG0G 8015l) <tG15lz:s:f

lf2i\l;2i~fS) Q}~t5)i) (foraging bees) C;l2515® eeeeoo ~<l2 15ll8® DCldGc:l251q!a ro$j251V15l B<®)ZSl)O CldBo DC15l

@® Broac.:lz:s:f 10J5l5:1J ZSl08. 0®c:l arog0v25'i <taD C; &lBz:s:f&~c.:l ZSlG rolBc:l. @ ~<l225'i roD, <t)ro)O grovc:lD

l5:I® ZSllC;lGGG 8e:: 8roo SO ct2[1v G®® 15lill® Zj?25'i<t)ZSlJOc:lZSlD alDlw5c:l ~Bc:l.

2 Frisch, KV (196?) Dance Language and Orientation of Bees, Harvard University Press, Cambridge, Mass., USA. xiv +566pp.
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(round dance) cpo)Jo 9eDDcJ Z5)® Z5'lI<';ICC ~')om:5)6cJm®

@C)t5 1 Z5'lC)o®~ DeJ:J ~p Eo§m ~§\ DC) ~,

(sickle dance)~:JeD:Jo 9eDucJ i51® ~<';IC6C BC)

@C)t5 1-2 cl o®~ Eo§m ~I§l DC)~,

(tail wagging dance) ~:JeD:Jo 9eDt.-cJ Z5)@)Z5'lI<';IC6C BC)

@C)t5 2 Z5'lC)ueJ:J fBm ~§l CC) ~,

~J~ uG<lGcJm ouZlfuZ5'l Z5'l&~ Zilm ~:JZ5'l:JocJ Gtl.

®

®o 6eDJ' oO:Jm uI~ ~:JeD:JO 9eDucJcl 6eDJ' cJ~ ~Dcld:JDc~ accJ<';, o:Jt5dZ5'lu GO:JcJ:JmZlf Do Q)~6D~,
l5l® Z5'lI<';ICCC) 0I®&' Dc)~ 6€i3 8€i33® Cf6Z5'lcl ~m6m~Z5'l ~~Z5'lC) <';ImDcJ 2ZilcJ. 6~ o<';eD,)

~:Jo)JocJ dGmZ5'l Z5'lI<';ICC 6UZ5)C) ~:J Do c§~u:J D<,;®Z5)dcl5 BOZ5'l:J ~6Z5'lcl ~m6<5"i~Z5'l Q)~<5"i ~Z5)Bm

§lm1cl@)§m pclZ5)D 2Plee'JD @)@6@):J@cJl6@)m @)~m 6UZ5) Z5)@)m@)6<5"iolt5dZ5'lZlfDcJ 8@@<,;D ~c!<';Im5@)
Z5'lOZ5)G@8. 6~ Cf0Bm Z5)®J 6DZ5) Cfm c§~m6<J:f Cj'Dw:JZ5'lcJGeDJ' Cj'IC@) 6cJ:J~ Z5'loD:J m<5"iZ5'l:J~GoJ'mJ@ Do
c§~D:J, l5l@)m d6mZ5'l 0I®&' ~JeDJc5cJ G@)@)c§~m §€i306<';6Z5'l~C) 8@mmu~ GIG~. G@)@)~JeD10 8§mlm5@)
B1';Z5'lO~J ~ucldJ6tl~ c§~m 6<';6<';Z5'l:JCj'GZ5'l)5J'Z5'l)5Dclot5G:lZ5'lo~cJZ5'l 6cJ6<. 1.12 0loGcJm sU 8@<lJlm56~

00) cl0t5CQZ5'lO~6d 6cJ~ BOZ5'l:J c§Cl2m G<';G<';GZ5'l~8@c§~ 6Z5'l6t5.

l 16

sc., 8§<lJlme;0@)<5"i opu ~60J'mJ@ Do 8lCl2~ 0IeDI~8 DC) §€i3ocJcl ~e;@) GeDJ' DC)cJC) Z5'lI0Z5'lI5@)cl B1';

Z5'lO§l. 6 Gcl Z5'lIoZ5'lI6DZ5'luC)6d 9@)J~cJ ~eJJ\l9 ~3ocJZ5'l DC)9@):J~cJC) Z5)O~ o@)JZ5'l ~ ~eJJ Z5'lDcJ§.

6® c.,C) ~e;® 6eDJ' Z5'lIoZ5'lIe;@)Z5'106mZ5'lcJ®<5"i BocJ ~ O®eDO ~DcldJDG uBm Do ~J0t? eD1B 9§lD~<w

~:3;lJUC) ~5 <'; l5li510 Z5'lO§l. DC) Z5'lI~6~ ~omcJ<5"i DZ5'l DC) ~56@)<5"i eD:J ~:Joe eDIBG@)<5"i,~JeD:JO 9eDD6d
8ti33® 8§@c;t.- t5)~® q~a))@tS) Q')~2i (dance following bees) eDC) ~Dlo~u <';I~~ ~®cl 8E Z5'lo§l.

1.13 dtClcJ' I Dfl) "'q;J fl)iHii;: DC) fl)zidii; aJJ ~ (flJrj!;.:J

<D ZlJ~ ZJ)l<;ZC6C BO @ t5 1ZJ)O OOJ Cf{] soiilm 8008 ttJ(5)JO grooeJzsJ 60JeJJroZll'

DO f§~6tJzsJ e:J 5)0 ZlJ@oooof3eJw'O <;lm!J@ oe;OOJ Oro <;ZJ)'t)w DO wl{)@. O@eJ wlf.)(§; CldeJts.l
ro@15"!romwJ fl)C)fl) "'q;J~D~ Cf~ro@WeJ ZJ)06DJ fl)iH~ ~Cl)JI!lCl "'q;Jaf i53r.oc:;6WzsJ.

(2) DO WZB6(§; 6eJ6<;WJ f§~60Zi? DO ZJ)l0ZJ)l6tJw ~(k)JO 60wd ZJ)06DJ ddJW wzfJ(§; ZJ)JCeJ Zi)cs

z\3eJwo ClOZll'WJCfZlJO68m OO0z6cr:!OOJZJ)l<;lC6C 8ooo@0 ClJ6d~0 ttJOOJO goo06d ~(k)JO 6ClID2fl(§;
ZJ)oB 6@@ 0{Cl6d 6iilm 6ZJ)0 CleO ezi53 WlB(§; CldeJID t!)@6eJm (e:JZJ)6zsJ;:;JgeJO) 8X!Jc ZJ)O
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3 Punchihewa, RWK; Koeniger,N; Kevan, PG & Gadawski,R (1985) Observations on the dance communication and natural foraging

ranges of Apis cerana, Apis darsata and Apis ttoree in Sri Lanka. J. of Apicultural Research 24 (3) : 168-175
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1S)l2S,C.3JG ci:li)CS'lZ5'l 1S)lZ510Z51BlO2ClJCz:5lC.3J GDZ5'I Z5'I z:;) CJZjl QlO2m 8.§i:lie; Q CfD0i:li:JWC.3Z5l, 0®®

<:,cGQ)J':-GC.3m BlO2m0<s:J CfDCSd:5Z5'1JDm CJS3c5J~®() z:5lJ0cJ'5Z5lD :@C.3J£lBG®~Z5l ce.
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2.2.
2.2.1.

o)B~Bti) ~dD~2i
~~Cl:lCSJ~t:i) ~f5JC)~f5J

@ COZ:,)).jU CEJe.:, GC;J;]CS2~t5)15\z;{'c.,(.3m<;'115\·~z:s)~zsl Gc;3<lCS2&t5)z:JlC)~-..o :3<";ro)CG~Z5' 2 ~i:..')&J )Gz:Jl
t;2z:;i:3CZ5'1~:.o<'; :;;)?/2t5)Jt5-t5) ~c..'))c.,m'<';S'l§l ~O) Bee 9GC;3<l(.3m'Gl0l& Bl-::i~)<';:5)C(..)~vd C;vv:::lO
t5)8 <';z:s):5)0 cr,;~· ~.:to®~ ~.:taJC;25)(.3 oe;roJ 9®)~U5f ~t5:n:J!JIZil-..oz:;j (?v3<l::lS'!JIj 6~d.d :SIB':;
o<";ro) C-..oG t5))C<.S2~(.3zsl S'v3').) vU.

Q)qlm';:;d t5))i3Z5")(physiological) <:,vJ;];5Z5'lc.,(.3m'roJ aiC2 z:5l1<';lec ~IS 9ro<,; Sz:;it5)B.:;; (brood rearing)
o~Cc., ~c.,:;{c.,)0(5):5)(.3l'" o<,;em aiqlm' c8m' 3)® t5)1<';ICC ~G £i:.o!JI C-::i~z;{'c..,:.o:::;iC; (;;;oe8c.:0
34°C t.'.lO~), (?l~S!JI)~(.3zsl C; (70% a®~), ~J;.:l oooj~(.3 <';, S')~ v):.oo~z:5l0~ (air conditioning)
@:.o)c.,C(.3:5)" t:jZ:lb3e.., 25)8Z5l'~ z::lb ;.:l!~c.,S'1Z5'. G®® ~15))5c.,~;5(.39~c:!Z5' !JI:;{C:.o25) t5)1<';ICC S'IGc:!85 ,
et5(.3!J1Jt.'.l(.3mo) S'Ct5) 0CO o:;{B®, 96)c 0®:10~ [;18 0:)) ~GO)O :7,O)c.,o~:.o B5 S')~ t5)0I~
m01 S'1§;v:5) 3e..,)t5))5 S'~od)t;::ri<§) ~ 0[;25)0t;25) S'Z5'cJ(625)~ t5)1<;lcGe o®c:!05'.c..3 ai<,;c.(130), 62:)
t5)1c;lec ::5)1c..,::"O®ZjlC15l15lJ[;:.ot5):; 0(5)25)8®0 8lqlm'O)O B~1C C:;{O)o)c..3zsl Gro:1 0[;GO)02;.,-"1<;1560
8E[;~ S'1Z5'· -5®[;I~ 0~GroO(j(5)Z5"l0<;25)15lZ5l'Dc..3m'c..300Z5l'®Pm' 0(5)251' 6)C10t.'.llGOJz;{'Zjl~25) m-::it.'.l)<;Zilvo
<'f~B c..3t® (jro] S'DO)25)0d ~ ®~m' t5)1C;Cc:!d)25)c..31D<.O(.3J®(absconding) 0 <; Gt.'.lG000.

6®~OJ 8lqlt.'.l1C25)c..3o<,;esJJ <'ft;CQ)50C;GdCS2&15l15lZ5l'DcJm'0ICz§\0~~ <'tt.'.l8l"",a1CZ5"lcJt5)O~J 90c;SlcJO
Gmf ®roJ0c;CQCS2&t5)(macro ..climatic) 01Wt5)cJm' C;, t5)1c;ldc 815\3 OdJ25)0d ro) 8 <'fDO aDz;{'Z5"l1zslOS
Gc;~CS2~t5)(micro .. climate) 15lz;{'[,(.3m'c..325)GC;S'Jt5)JOc..3t5)m606t5) 0)c,t5) 8Gae; 0IC§C®z;{' Eb cJ~vo.

2.2.2.

[;t5®(.3~e')cGd® 5croO (5)m'25)Jt3Bw CSdJt5)B0c9®c..3m' B~Jc 9 J~c..3zsl <;'(15)c:!DJWJBt5) [;25))::;;3)0:.0
( 10.5 Ota:.o ;"')cm'::5) c§ql al& ~ztaJC;25)c..3oe;roJ GOo Bw[;(.3m' C;02. 0®[;1l5) 9Gc;CSd(.3m'63 t.'.ll&
C;8c..3®(Q)(s.lO :;;)185 roJ ~ t5)lce) pcw 008c;Wc..3zsl [;25) S'!JIO 0c..3~25) c;'J§15l c525)c..3Jc8m S'Z5"l1~5z;{'

t5)JCc..3zsl f.S.OGO a[;Z5l'[;J0(5)25) ~25) aJo~a6t5) 8615l£\.1 ~o)~Gd ~ 0)®0 t5)18® O)~15\z;"Jc., ro)
ooC8)25))z;{'®t5)c., 8E t5)b BG3":3 C;8c..3~ ?is)~b£\.

[;(5)Jt5)C 9GC;~c..3::ri 0ICz§\Ge~ 6@e5 (1I30(')J 0@8{j(.)z;iBd !f);..A3r?iQj, ..:JJB0..:f Hevea brasiliensis:
Euphobiaceae) t;(5)Jt5)O c;'1lS) 0!J1Z5l't5)CJaGd odJ25)(.3m' C;, 6~CDW «(.)ZSJz{jdDd06i5JdDJ' 3~DJB(jd
Eucalyptus robusta: Myrtaceae) t;(5)Jt5)O c;'1lS)C'l[; 9Gc;~0d odJ25)(.3m C; al& Bl<tmC;25)c..3o<,;ro)
Gc..3J'(5))5GU. ~1C;(5)z;{'®Q 9wt;c..3m' [;25) abZjlol B03.l®(.3m' £\15\ac..3zsl lS)~25)C; G®® 3,l)t5) (6)lGo:d®(.3zsl
pe') ~J;]Gc..3m' e85 3)1~m' 15l125)c..,(5)Jt5)OS'1lS)~OJ 615\ 90c..3:10)515\)[;(.) c;'daB S'115l.~O)() (3ZSJJ0t5)Jd
0BGo6J' ::':3J0eY Cocos nucifera: Palmae) [;t5®c..3~e')CGC® aO)(5) oa(..325) 6ro1<'; a01(5) 9Wv(..3zsl
P[;Z5l' oGm' CIGQ)25)®g 0la;.:l® Ga)6w:f But5) S')t50t5) al& ~®'a)C;25)c..3zsl o<,;ro) 9®)~t;z;{' (25)16U.

al&' <,;eJc..3®Q)9)ctl Gt5)G025)<'fa 060 Bc..3C ZSJc:Jac..3D25))m'Z5JOc..3m'&'>acnZ5J, 2.1 [;G;l6U o<,;rom' (QJt5)
Dcoc9®G5m'15\DOm' Bu <'f1§l[;25) ®crou (5)lm® ~OJ [;t5®c..3zsl~@~ al~D)oc..3m' £\15\aG5zsl C;zsl25)O

CIG~2

I 913<10'-' (xi D", BpD ,"em".,)
Baker, SW (1855) Eight Years in Ceylon. 1966 reprint. Tisara Prakasakayo Ltd, Dehiwela, Sri Lanka.
Knox, R (1681) An Historical Relation of the Island Ceylon. 1966 reprint. Tisara Prakasakayo Ltd, Dehiwela,

Sri Lanka.
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~eO)() (m:sJ2:S))
el)Je~ IOl:~D)o~

OZN.n5 1m

0C5@6D:J5

0C5@6D)5 zoo @d:515J

@l)1515J WJ S'0gc!

@lJI52.jl WJ <f0gc!

@lJ1515J WJ S'0gc!

JI52.jl WJ <;0gc!

@l)1515J W) S'Ggc!

@lJ1515J W) S'Ggt!

tlleDie 0))

@Q)Jtlle Die'

{j80C5Dd Gc8wJBwJ: 'l)w0CJ1~wJ80d
Drypetes sepiaria : Euphorbiaceae

§£<'c:!~JJ6 0WtsfC::sf{JJ: ClGaJDJ8(:f!d
Manilkara hexandra : Sapotaceae

Gm8Sw~ GCJW(5)JmJ: al8wt)J80c:f
Nephelim longana : Sapindaceae

Dc!Cj6J 8Bt)J: 0®SwJ8Gd
Walsura pisida : Meliaceae

Gf""G6J£lwJ S~§J£3wJ: 6lDJ8Gd
Feronia limonia: Rutaceae

tsfGCJ06JZ5J'8GCJW d8GDZ1w): 6lDJ8;3d
Chloroxylon sweitenia:Rutaceae

aiG(j8G@6) fiJSWCJ: cl8wt))8Gc:f
Schleichera oleosa: Sapindaceae

Cfl0CGt)BtsfD) 'l)WtJZSlJ: G®Sw)8Gd

Azadirichta indica: Meliaceae

Tamarindus indica: Legaminoceae

Dt5@3zmSw} cef5dmJ: GZSlJ~@DJ8Gc:f

Terminalia arjuna : Combretaceae

a88gw~ 2:??@z$3:@f5DJ80d
Syzigium cumini: Myrtaceae

®PZSlJ GCJo(j3Gc'xfSwJ: al0C5JDJ8Gc:f
Madhuca longifolia: Sapotaceae

t)Bd dZSllWt)We:J 1m ee: pS8GmlcJ: GCG2@Gm18Gc:f
Derris scandens & D. uliginosa : Leguminoceae

*(5w8 ZSlC)C5Gd a@lw6 d0JmDc GwDm aC;WJ aJC5 G<';C5a Dcm ZSl6 <;1Z5l·)

5w8 ZSlCJ8w DmJmZ5l6wm83 GDml5l' GWJ~m @lp Dwmw Dm 3:lJZSlwm· §l@~ <'; c5f)JGd al§B@l

56CD WJ Z5l1§,m Z5llm 5813 <f1§l §,aJ Ql~aJcm0d ~ c'JDJGd g0w:i015Z5lJDw 8@@C; aJOZSl G@lGZ5lZ:;)

CIQ) GmJ®ZZ5l.

2 Baptist, BA & Puchihewa, RWK (1980) A preliminary analysis of the principal factors which will affect apiary honey production in

Sri Lanka. Proc. of the 2nd International Conference on "Apiculture in Tropical Climates". Indian Council of Agricultural Research,
New Delhi and International Bee Research Assoc., London, pp 87-99.

Fernando, EFW (1979) The ecology of honey production in Sri Lanka in "Beekeeping in Rural Development ", Commonwealth
Secretariat and International Bee Research Assoc., London, pp 115-125, 191 & 192.
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L,,'))vC ;s\..<,\m ~c§; ~;omz;)' SllZSl ~~(§Om' CSOJ:5'Io(~OJm 3:lJZSlGOJ)~m
;Sav) C'm0dJ(S)-:.:lmC 00[,~ O<";OJJ 03m® CS')°3ilOojz;)':s"",,(.) O<';OJ) C;

®w VOJm(.) z::;)j~) ~:5'IO,
G))0:5'1) ;::j)O·<;,c:5'l.

~c!Qj8c:)J 0G0oJd, 0(jC52fi30z)J80d

Albizia lebbeck: Leguminoceae
(f)'fj88i3wJ 0d8w&' 0(j(.2 ""G;:;l)8",d

Gliricidia sepium: Leguminoceae
ZSlz(JetzzsfS' Z5)z0(j1&3t58d 0(jU260251J80cS

Caliiandra callothyrsis : Leguminoceae

00 C'~5m ::5)ce<;,cm'~:pCSOJ00<:.,m<:"(',,)1z::;)GOJciS)~:5'IO <;'<:"Oc<C;yO)3 v)",\Sf 3d OJ0,,"::;-)::;'1 1 :5io 1 Ge...J:5'I
C0:5'1 Qio;>0\..<'\180 Sl)ZSlC.3Z5"i003 0ceiS)(.) OJcZSl.

'<»(3(8C3ZtJCYq;zsfeJZ5)& , 0C)e)(Jw)80cS Sesamum indicum: Pedaliaceae) v0:>Jt-mw @d 8",::3251 ;::j»)eWG
C"'v13Gwm Q c(.)e ZSlC)DGd C'l§; ZSlE;",wm 3L:5'I alo;>(S)~L)o G(S):5) (.)to®m ~OJ)<'; ::3c<&' ~o3Lcm'mz;)'
ed) ,,"):5'1OJcz::;)(10.1 6tC)...J d<':;::;):5).

~l;S)j8 (3~"))'9w) (fzoi/jZ5)), OZi/j(.)J80cS Coffee arabica: Rubiaceae), o@i)z;j (0251f3fj(.jCY GzcJ'm8w&
C3zBzsfe:iJ80S Nephelium lappaceum: Sapindaceae), l;S)¢ ((fzz))~")JeJ(.j&(j)~--J80e)zsfE)')0cJ ' rezZ))Z5))Eb:J80d

Anacardium occidentale: Anacardiacae), wm 3;l)ZSl3(.)C0d5 ~dD0Gl5l Qio;>m <;'c~~1[,C;, 0®® ;2J::5)Wm'W
<:"c<';(S):5"::5)3 3~~)(~ 0®G15'!;'-) ;sOJJ<';OJCZSl CcRl ;om)0:5'1.

<;'COZSl)(Swo<';OJ) <:.,(S))ZSlO~J ;J;l)ZSl~~00m l;S)c:l~)o (0<3c!00X:!/"):;'0C'Y 0000:;':::0"))<3&' (:)(jC52fi30zm'83d

Peltophorumpterocarpum: Leguminoceae) 00D~ 0(S)m 0c;m DGrl1C C?2.:>-)~d5\.~C)~e.:lt3c:.:l)(0D0eJ(J(.j]

EJ3"'?0(jf:5), 0Z5))CY0E3J80U Wedelia biflora: Compositae) 0OJJ<'; ~JDO~ D(s)JC§. thzrl'~~CS»)~25))z;j

(rez:5i::3GJ]uZ;lJZ5f -J(jcf0Cx:-d , 00J(J0(5)Jz))J8sd Antigonon leptopus: Polygonaceae) csOJOGCm Lc0e.)m
®e <:"cciS). ,,®® $))::5) 3wec Qio;>mOJG5", 0cD£b OJciS) CcC;l.S)l5"9C:i)[;wm (.j.

RlC\225'lo<";OJ)0®m® 0DmZ5l 90WJdmw25'lG (s)l5lOJc§ 3;lJ::5) tl0G:l@W25'lCI.S))§B® 'f{15'J@Z5lLc<';l.S)Z5l8wDoz;)'
Lm <715'0 §\;';Q)m Qi0;>0mJ'e.,,6Grl1Z::;)OJ) Dm)ml5low Dm)3;l D®G 0mJOJcO d.ZSl(s)(Cl®C; 015'J6:5'1' ~m )51CZl'

9...J )vz;;1 <:":5) C'c:5'l. 0)~"::5) Qio;>cs)cmwz;)' o<";OJ) 01~6ZSl cs500 ooO:;,J3"""(')z;)' <;':5'I::;LSl:>;:-)Lz;f,
5iC\2D)e:5)W OJ) cs506 oo6z;)':s~...J 6iSlGmZSlG <;,m20ZSl <:.,m ZSl~Zl'<:":::;(')m'0C;z::;)z;;1;:-)<:.,:5"G3ro~ 3:5lz;)'
ZSlO(s)l5l ;.:l~t, <;,c15'·2.1 6tD0d 3D 2.11 O[CS(.)C;ZSl'[;)Qio;>25'l<;,m(jm~m0d GW0c;m) BGG <;3@D(.)m0m
c,:J2Jl100d DO)o(.)m, QJC\? CSJcm(.) 0e;OJ) Lcc;mZ5lGrlJZSl(.)m0(s)Z5lC§1W10tC5C;z;)'t/) <;,cl5l·
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:P.3!J c,,'(53")ZJ))0 Cj 8.t1.:,,)) (0EJm;,.J J

03(5)£5)',:' 02.;})600?800 Zinnia
elegance: Compositae) ®ctilm' 6:,,)
c;-iJ )(0mz5lJ QJq!,25uZo-f. QJeg 5J6J0(0'

::f)z;)WJ(3c.AS/ §m-.J) o(.l8zs)J~£325'l) 3w
C:5J (00~.

625):53 o:..ii?5J2.J")):j 0Z5)J?:: ?:pC») g):iJWJ'O~}

5J2€iO (9J0Zo-/OV::) §j'-Jmz;)] '!Jz§0m'
Bracheria brizantha : Graminae)
oc.la~aZ)i' 0:5)(5) cd)) 0Jz;)ZSJ) ;;U20uw)~
0@3Q)0] c'W)oJ(,3) :Y~@Ce3J" G )C;~8251J

(50)(5) 0(s)),pJ ZJS800 0Gj~ 8-J~] <:j?t5)09

3)0 t5)C>V" 3)2& U6)(5) c"'fsCnoZ5) ®@zsf

Od00d oOJ(0[.,Jm (0t5m) 00&5m'
cd) (0m.

;j;(5)[;!5)j0t5)~ uzD (?Co2.J)?O £52JD 0;...J JC;)

c'z&5 (~1'5{J0(0)0Z5)Jd(;'z·0cd0Diod)
§C/0zCt.;j", c7'Z25'f0(0)J03)JZ5)' aJegis/roo
05(;))<; 0(0100 (0 )ZojcJZoj' uZ5) (?Z),O
UO'-JOV:: <; c'?CoZ3JJO Zojo3.
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2.4 0t0C:l, 0z:5l:JC roze WJ0@z;J00 00dloe.;J8

roJ @J()Z/? @X.3wz;Jf?) Z5)z5i5J <;6

8wc§m oD£JZ5) OcV() eA.iJ:Je.;z;;f.

0@@ {fuW0d (~z£J 0@ioZ5) <;6
'-'8m 2)~ 0roZ5)W 00. 10.5 0l0';)
dlC;o)Z5).

2.5 0t0C:l o?iJ() (f?)[J.;)] 0fflB8wdBd)

(£Di:5)0d cV:Jwo 2)[) f9Z5)'8w @£Jd
@{.) Oi:5)Z/? z"o (5)z;JZ5)J dC{!00Z,-J.

o?iJ() 'Jli5JJ 0WJF, 2);:.., 0WZ5).;);::;/

~Z£JJrlJi:5).;)z:5l' 5Z5) C?i5JO odlt55(5):J

~()r3l5J) C!JCOJe; C:;l.fi;; ~dO[zsJZf)zsl

cVC:J00J00n;)Z/? [Jc.:J Wzz:5l.



".!J--.J vOJm.....: .:...tn (-u~dC)x~l)c(:5' 0ro?~Z5'l' :!IC/ :5::33) O?5.;c5>0 (~ZSJlca'6d

;.,;:)),:;)o30J). dJ-eS'",J06:JC ~;jc;'SI:;; 10.5 0l::;:;; dJCZ5l'Z5l.
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iJG - c"t(j(5)1dZ5J@)O)uc~ oc.'JG ZllCJ8c.'J C25)~ (010) 0ZO)z@~z;f @d25)o[)25) ZllCUZe' ((jc.;Bd B@cr;I@)
@e' S8@. Z:JJCeJZC'@Z5)) (jo)Je; @D 90)eJ~z5l. ZSlCUZe' O:':;G ZllCJ8~ U25)(j::/ @Z5)) i5JO)CC Cl'Z&3 UZe'
CCJ(5)(.'j£.
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2.10 0t0<;.:lo 6(D,A55t))Z5J~(D:J Z5J6 ctzi£ Z5J(8ctz?5J'{]:J (Z5Jz. Z5JZ6cii£t5Bd) f5dJZ5Jc:Jtsf.Z5JZ8e:Zzsff)J6ro)F, &eg 6(Dit)6
f5d)Z5J..:Jd G?5J {f't))6 60.:3 (!COZ5J)6c:JDtJJ', 6oD?5JDtJJ', 0.DD'l5i, ot))'f) (pro)6 Df5d6c:JF/'l5i, O)o,\?
006=60..:JDtJJ' oro @:sJD?5J<;6 Df5d6c:Jzsf<;ro)[jt))) Z5J(; roZti3 QJE] g6c:JiejJjt))) f5d)Z5Jc:Jti3.

2.11 0t0<;.:lo Z5Jz8{f'z:sJf)) 2ifioc:Jti3zsf @2 c,6)6QJ)?5J &egwtsf. {((DB 6ZiJ
6t50[; {!(D ctzi£ o,G ozroz o6)(DD)§b <; 6ro)F, 06)(D
groDc:Jti3.
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0e:J0 t..'lc;10251 Z5lC)toi 0®251 <i'D @ @022510c0 ce:JB® q251C3251@Z5lEO ®0tl 600 Z5l0 e:J®fu 8®1 C321.

Z5l~Z;) t..'l1®)Z5lJ5C3c:J251c;'2510::JfG3J Qi02251 @Ctl 300 Z5lC G8) [}1.25 Eo251 8c:JJt..'lIB0cJ 0Z5l'l 0c:J0c;. 0®c:J

Q)02 Cc:J::Jf 88\) ~0~ ~ (5)) 6zgj @02 CC:J::Jft;C Z5leJzsfl:i?Z5lG Pl:i? mfut;)t..'lc:J251 t..'l°Q)S1U 8~QJe; tf,Ofuc:J

§BC3~ ~ t;I<,;mzsf 021.

Q)02e:JJC3Jc:J 0101~:sf Z5lGC5lIz5) gC3c;3dc:J2518 e:Je)'l QJ02Cc:JZ5lZ5lm{:lioU1t..'l 5Z5l0 t;[;J t.,I250c:J251 13'~)'l C3Z5lJCSl13'

Pl:i? q13'O Qi02 cc:J251 G<';Z5l251qZ5l0 qu® t;G:lC3c:J251 ®0t5 300Z5l e:JO?3lOC:J251 §Rb c:Jl:i? c:J. 05') d3?3l

?3l;slt;c:J251 c:J0Gzsf Z5l~ q1t..'l251Z5lC3cJ88u Qi02cc:J251 C3<';Z5lZ5lQlO2251C3cD8~)1::){c5q6~z;) (flight radius)
6BC3Z5lZ5liJ <i'§8£b 0Z5l.12c.J (.Cl:i?c:J. 6 mt..'lJ @02 cej251 88\)cc:J c:JzsfG;sl 6BC3Z5lZ5l0 ®0t5 600 Z5l EOZ5l

ej. q251C3251tJtoJfO C5l1 t..'l~Q)251c:..,@02cc:J251 88i)cC3~ ~cwt5® 'f,l10?3l <';I251~e);sl G®c.J0 q®?3l00 Qi02

cc:J251 q3'O §8b 0l:i? fO g®lfuc:J;sl 6251 Q)02 cejZ5lZ5l §Q)c:J 0l:i? mfu)t;Jt..'l m{;)liZ5l131",6251 6251

d01Z5lC3cJ C0;slZ5l1 e:JC5l13' t..'le;10251 13';slt;c:J<;!);sl t..'lGZ5l)QJICC3®251 esee mt5fuc:J Z5lG c:Jl:i?e) qI13'

~ q0wm Z5lJCej l:i?G~ Q)02251W0 dt;'lw'lCZ5le) t..'lIDC3c:JZ5l®f2 g10t;c:J251Gc0 G:l)Z5l c3Z5l131"t;ej

C5l) ®WCC C'2fu1;sl®ej (8m t..'lJ251sZ5lc:J).

@ Qi02 e:JJCZ5lC3c.Jql wC qC3wm Z5l)Cc:J l:i?G WJ e)t5wZ5l Z5lJCc:J l:i?G t..'lIe:J8c:J wIB q§bt5Z5l

c;'10l10 g®J{;)lic:J. 0®c:J C0G:l'23 t..'lICBc!'c251 Gc:J1~ Z5lG t'll:i? 'f,l5'1 uI<,;m;sl mide:JJ<';Z5lej

2(.)t~5~.

@02 c,'){;)li)V)t..'l, e:JIJ], ;:,1·jc.J251 l:i?G~ ®p 9Je)c:J Z5l0{;)liJ 3dJZ5lc:J251 C3U?3l0 GmZ5lc:JZ5lqm® Q)~ O)(3Z5l@>~<;

(migratory beekeeping) iSlg C)eoZ5l~ (nectar secretion) e:Je)§Z5l Z5lJc8®Je) l:i?G~ c:1Z5lZ5l251C3@'2jdCm:5l q(8
mfuJt;Jt..'l t..'loOJl5J0 (cC;') , COOl2510c:J1C)c:JZ5l0q(5) mfuJe)Jt..'l mfuZ5l) qBz:5J8 ?3lQJ)mI~®0 gOGZ5l. C!lZ5lC!ld

t.:;C;sl Q)02251 eiJ 0'l0lZ5l :5l131"t.;ejZ5l0828® CG251t;) (1)) 0l:i? ej. qiJmwZ5l ?3l;sle)c:J251 qI§C~cocJ 6251

8®5' gcoc;G:lc:J251 3JI?3l0Wl131" qz;)@>z;)~~q6~cl (foraging radius) l:i?G 6® gC3c;3dC3cJ e:JBt..'lO 2we)ej (®p

m~bJ<';Z5l CeDt-c:J) 'f,l251®t.;) Qi02251 8JZ5lJ [50 cs.

e:JI& u)oej251 l:i?G~ qiJ C')C5lZ5l13'zsfGej251 qI§ ~t;C!lC5lJ;sl 68251 mrde:JJ<';Z5lC!ld e:JC5lZ5luI3®251 BfG2I.

q6o:fm Z5lJCc:J l:i?G qB mC5lZ5l 1));slGc:J251 qI§\ ~t; C!lC5l1zsfmfule)lt..'l C5lI0c.JJC!l~ gG:l'Z5lc.J0 ~9)fu

~®iJ 6101 q§0t5Z5l qlC5lJO t..'lIe:JB® t..'le;101 qBz:5"l Eb<,;®251 <';IB®0 Qi02e:JJCz:5"lc:J251100 Bfu<;!) qI?3l·

2.12 0te:JC3c:J251 mfuJt.;Je:J CO~'2jC3cJ ?3l~)J qI§ qJz:5"lJoc:J251 l:i?Z5l251 mOle:J{;)lic:J z:5"l08. 6®8 1 GZ5l

qJZ5lJOC3~ Bc:Je q251G251@z:5"lqOc:J251 6BC3Z5lz:5"l t..'l®m q§88?3l t;Z5l q13'O C3®8~ qJ10JO t..'le;WJ e)Z5l

?3l0mej 'f,l?3lJ qiJz:5"l E3c:JwIB cs. 6®GIm qe)do)C251 qm~ Q)02e:JJCZ5lC3cJ~ C[;J;sl PI:';P GZ5l q?3l0

68~ Bq-:; mfuJe)Jt..'l iSlg C)eoZ5l~ (nectar flow) GZ5l 3dJz:5"l0t;?3l 0mZ5l e:l'®251 BI:';021. C3®8~ GI<,;m;sl

UZ5l ?3lt;;sl Z5loIfu251 Z5l~ ®pCmZ5lej e)Z5l 3dJz:5"lc:J2510c0 e:JZ5l;slUc:J qBz:5"lG §Q)®8, c<,;)wofuc:J251 GGrl6c:J251

OQJtl G:l)Z5lej251ro ®p t;10Z5lc:J t-Z5l qGB0cJ OQJt5 ul:i? C3t;?3l0 m{;)liJGJt..'l C3mZ5l~z;f e:l'UJ 6B6Z5lz:5"l0

q)t..'lZifZ5l6c:J251 ?3lIQ)® 6mZ5l mlo <';I251[b C5lIz:5"l·OQJtl Grl)z:5"l qBz:5"l e~Z5l131"Gc:JB251c:Jl:i?u umJz:5"lo 5\Ql®;sl
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2.12 dt0c;:l, (fJWX) GJt;WJ vID !5JoOJc:JO crC:;JCv QJ(>J cwm Bfi3P8Ji. 0Z5JJflvi5JID' "." w!3Cc:Jzsi mOtoZ5Jw

e.,ID a!5Jo v2!5Jeji5JZ5J' OJJiJZ5JJ5 &m0WC3Z5J 5§he., 0001 crOej mO[OIDc:J 0E). 0§fi3i; GJ§JZ5JJ5

aW025l:3Z5J crOc:JvOt5 300 zsi t,:P6c.Jm OCZ5JJ ~!5J (J .16 0t0ej ~(jmZ5J). 6zsi az:;)0ID'm", aOejZ5JO

6oozsiOejJO 28 oJi<;;v 152CiJ 96c[(J;Jejzsi &ejW vZ5J ~v 0§ti3i; GJZCi5Jej ejZi)c:J.

1. (mmo GJt;WJ crDZ5JZ5JoOJZ5JJ8 ~e.,i5J25l ,:Jw aD-(5)OOZ5J QJ(>J Cc:JZ5Jzsi. 8c:J~ q25l6WC3Z5J8C§)J[)w

cr£J8ti3!5J 0E).

2. (5)<;;vJtJJGJc:Jzsi 0OOJ~Z:;)888 crZ£J QJ(>J CejZ5Jzsi. aZ:;)6W@Z5J 8§Jt;m q£J8ti3!5J 6Z5JJ0 . aJOOJO

GJe;OOJ [)ID !5JOOJc.:J q[)® 6E).

3. (5)&)OYC:; ooooc:JZ5J qW6W<3Z5J 8§Jfjz:;) q£JBti3!5J 6Z5JJt,Z5J 0d OJozsi a(c,o ~£J 0(5)e.,Zi) e.,C

!5JOYJ ~£J (5)&J[)Jo. 6®0Zm oZCZd®zsi 9J6Wj(5jZ5J[) fjt.JJ C8Z5J w.



2.4. Oi~ ~~ a~d&;ilC:}cl lf~~~ If)~)O Q~~) C)l5) ~oes)c:} Q~ ~i~() dd)l5)

enioC:})~

8~~3 er3n @G2 QGd:2c..3zsi 6~CJ ~:5")\jm:::3Z;;) Sv<:.5?~-d ?36G 3v?,5i'c..,ZS') 20 eJ® g0<:S1i$d C';)0))8 a((Q») e..,ZS')

:5'0G1::in5 <;,c..,dd,)Gu~ 9d®G~z;)5 'Vc..,zsfc..,~Z;)Gm ~("JO dlqJz;) 6U3. 5)cSjolm OlG c..,e.,):5"f60-5 <;'z;)"'z;)0'1:Sl

90<Sl~25)G Oo~®~w [)~ Ollz§) <;':5'6, 65® 008<:J~ ,&5\) DlOlZ~2C c:;z::5)WOlZ::5)6z:;l <;,,,,o-5x-,z,-l ::5)~,
0::5) U(S)Jc..,z:;lc..,(f,)GWz;)0'1:Sll2dGO oGcs;fCll~Z;)(Eucalyptus species) ",C0J ;::;)0 c;'z§ 0)~e.,16G"'(j qc..,G
9G<SlWz;)@, c;J'WlzSd80 (J;l')25)~::;-)8\®e88 ®Qt,WZ7l~ ~::5) 'I:SlJ(jW",:6)~C 88 ®z:;lcz:j\"k,)t:5c:;clO), £)5clCll~~
'I:SlGwlz§) ,,)&)0 CSl~)c..,)O <:;§ OSlJ(j ooaJ5)~3 (2.13 0lD~). ~'I:SllSd80 c..,CSl)9G<3;)~::;-)i?J,n)(;,)Ol:5loX)
<:;JW)OCJ~z:j\1c..,~2Sl'<:;Z:5l[,::;-)0z;)®G~W::5)W<:;~o w)5:5" o®mm ®0lc..,z8OGz;) \...0z;)::5)1®t,-)015yjdt:5v)OGc....~
o®~~. 6CG 6)(·JOz::;-) ::5)zc..,:5':5"cc..,::5):5"~f~ <:;m"z;)0;::;)9G<3;)~t"-j c..,::5)!JIl3)5\(j1 9"'<"":l~::;-)ro5wc..,::5)w0",!JI
~oB~~c.: 3t). o1::nz)L.h5~:s!5'I:5):5'eJ ;G<()":1~2Sfro 2)ro0:5K5;..:! ~)C2Jj (s)~J0)~ c;d::5)0 Cf56):sf(jzs-) QC;0l8~)t5
~ne,jc.3:si c®~ COGc.3.

6G~:sl® :;7lc..,o6Gw W) 10csJCSl(j9c5<(f,)~:slro Ou1W)C25) c..,::5)c5d ~25)§ (OGS)Q)clz,bo G0&~XJZ;):
<:;'I:Slz;)15))8Gd Strobilanthus spp: Acanthaceae) C0&®~Z;)ro ®e 800:6)) 'I:SlJ(jw8 6® 90<SlWG 5)(')0
Q)"'2z;)OO?2l®~~ 0U. ~Oo6G~ 90<3;)0d a®0'l:Slz0e :6)~ 0-5)mw8 0®® m® (jz~ <:;zzsfGz:;10@ Gm152c..,
mOJ Ow Wl'l:Sl.

0®w8 O®J:6) oo8<.Jwcl <:,0 CSl~Q)C;90<3:lwz;i@ (j(S)C~z;i ~(jC; C;zfi\wwzfi\~· .3 Q)qJ::;-)Oo~ GQ)0C:;::5)) ;::;))(j~C
GCSlC~::5);::;)C0025) OC;u) <:;l5\ 3 25)Gw2Sl'Gc..,!JI0z3~ ::i)-[c;2 5\:6)')(.0::5).G®uz3) :3 :5lG~25) (jzqJ~ \...0zsf
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(4.5.9. 0Z5l)()C3 cilC:::;1Z))).

qe50d CtCCZ5l ®Jz)), oc.:J®Z5'q;<l"l@:::;1Z5)QlZ))J q;roe; 3a()03d ®1z)) C3®(l) Q'2)0tC 8c.:J ~z;;) c.:J.qc
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4.5.2.
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4.5.3.

e.:lC OJ~ roi3uc.:J c.:JZ)) Z))@m® roBU3d u~ Qll~® C3e;roJ OJ~ roJQZ5)J Z5l0 Cflm cilt.., ul0iJ; c.:JB.
Z))~v.l @ C oZ5lJ3Uau§lZ)) uv.l®m Z5)v.lUc.:lc.:lOGv.l @ Ql02m roO u~ Qll~® C3e;roJ q;roe; ",a:.J~bO Ol~
C3leJ8® <;'Z5)l')ucs;)l')Gz))JGu. G® oe;roJ e~ 00 roJeJZ5)Gc.:Jmut)Jv.l UJ8 0lCGd'.
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D8l'Sl .e3i§)i2t56,<3G3m® oB<3w)'dl5lG3C) CDZ5)~25dD c:'IZ5)· <3®® Z5"lJCG3c:'I25d@Z5)OO)CD qJ6C;G;lZ5"lG3.e3i§)gt56,<3G3l'Sl®

a5<3w:fol5lG3 <3l5lJZ5"lG<3WJzsJ, 62l'Sl c;'a0 CD6>JOJ.e3G30 OOJGl c;'J<3C;GdZ5"lG3ts:!c:'DG"dlSg®J6,G3C) Dt.lJ DIeJf20

.e3aG3J c;'Iti3 Q)D 6w1 CD6>JO).e3G3 WIo G3t®C) ~<;Jl5li§) Dl5l Q)D <3w:)' :§lo6,G3 Z5"lGwIZ5"l. CD6,JD).e3 WIOG3J®C)

~<;Jl5l®iSll'Sl 8u l5li§), alC2l'Sl a ox') (fJ<3C;IScIZ5"lG3oQ)GC) (fI<; <;®l5l (fZ5)0 025d<3G CtC6G 0Z5"l25d ~ (fIti3

OO)(D c;'J<3C;G;lZ5"lwa Z5"lIC33laW~0Ul'Sl® <;IZ5"lCDZ5)Q)IZ5"l· c;'eJ<3d ClC<3C, OOJCD (fJ0C;G"dZ5"lG3DI~ Z5"lt.l<;J8

Z5"lIQ)ICC 03C2m tJ8l'Sl <glOJ <;I§6i§) ~ QIti30l5l <glZ5)J 2:lleJJ Z5)l'Sl25dZ5"lIQ)(5 <; OOJCD c;'J0C;GdZ5"lG3<glDZ5)Cl5l

tJC) ~ OW SO®G3 <3Z5"l)C)d CO) <3)0®l5f ap <glDZ5)Cl5l 0.e3:)'G3J <3Q):foe5 86 waG3<; 0IwI~(5D <3Dl'SlZ5"lOW~l5lJ

CDIZSJ®0 03C20JCZ5"lG3J0 wI§~®<; OOJCD Q)<3c;G;lZ5"lc;'3l<3t5Z5"l (fJQ)JO DGd0G3l'Sl .e3IoC3<3i§)~ 0I<;CDzsJ <3eJ.
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("')0))::) v~6"":;':"''''~lCJ,j0. ~.:J)88;::;)' ;';W) )(j""';w,'
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<;.0 c3D:JroJtJlSlaBa:::k.::2 Z,Z7l);.;c;! c;;;1ot53':5)-':: ~ <;'l5., ",<J':J-.:: 3) @q)m O)e; 0lc;mcl ;;:;lE3 0ICGZ;;)z»
O@G@:iOZllcJmGm)~Z31. 6",mZJ\' -'::0 <;,Ccld1t-~~ Gc;Q)0Im, q;JJocQ) zS)e;-.::m, ZllCclom, \!2mm GmJGcJd
o!5l'~m <;'J~m;;;<sf<;'Z3100-.::C ;iu;?::;1 Cz.,iG::7)do <;,a vmJ~:5'l' c;mml 2:;)')06,-.::£3).G3® O::>;lm@<S2me;
6 oii3 DmGm G15x1~0m Ciiq)me; 8c..,1ZllJ5 vmC5:5'l' Qiq):5'l' 0)')@,§j:5'l'ft5CC080z))J <;,D(JGd GO):i @02mO)O
q)~fP oBaO;;:;Zll~ cJ.

@CQmroOZl:?0Ie'cmGC,:5'l' o:5) <SlImI0 <3®0I~ :;>l~f~ aBaO;;:;Zll~ <;'I§Gm ae:JJZllJBZ31clDcJO<;'l§ Go)J<';
Cc;Jroo~cJ£ll. @q)m' me; 0c..,1:,-f 8c..,lZllJ5 Q)es;)C)6 od&! t.:;,;d3;;:;m (@q)0)::J Zl:?C;;:;family Meropidae)
::j)Z5'l!5l'c; O)J t:i)8~ otSf~ t.:(;i;s;i~-.::m (lSl~~ Zl:?ccJ family: Dicruridae ) o)Z5lod C; @ C025)JGU at®
9Gc;<ldcJ25)®a:JGw <fI:51 ;,;®® Zl:?0ICCm &02m' G®m'® GDmcl 25)2@mC; 8cJJ®@m 8C5cJ~® C;e:JcJ®
l5)O~J <;'J25)JOcJC'C lSl)me;~ (;io)J~m c;(25)P6t.f GC;;;:;£ll.G®"" Zl:?6t.cc:5'l' O)e; &02m GmJf6t. DmGm

6@®rom d'd1:5)vC @q)m 8cJJao 25)Om tJe;~;;:;. <;,a ® Qi02m' d'Do)JDGcJm® O)Ie:J mI8 §G@mGm

e®DI;§l, tJGc1tbcJm'0<Sl:5'! <SlICB® a<,;O)') 6t.d G<Sl)~ <;'Z5\Bm 8cJJoo £ll5®O cJ. G®Gd' ::JldGfG
<;!lSl5m 8cJt~5 aC;oJl c::ilJ <;'I§, <;':;>lDt5Z31mcJmo<';o)J 2. (0)JC; cC;Jo)O~cJd m® ood:5mcJ a<';o)J
o@o 0t5@C; GCGc;a at~0®~, ~@OIm at® Oe;® c"l'25)OJ:3?iDmGm 25)?@O)d®25) ad~m O)e; 8cJtlID®e;
roZ5'lJ~£llGm <;'cJ5:s!, :J~:bm'Z5\;;:;old 0fGCm <;'Jodmf 'fIw@m:f5)c <;,woe; CDeZ5l@d' <;,D25)JCldcJd
Zi1@~cJ (10.3 ::JtB;;:; 2lcm'm). 25)?@wd@25) Bd§m' Gmm <;'J::Jdm5® ~@OIm 0 a®~d GmJD ~mcJ
i:50J®8cJJaI5G(J' 0-'::<3c;m @q)mO)e; C; 'fIZ5\1 Dlc;mcl om <;'Z5\::Jc"l' 0w2:i?D :5laJ w8DcJm Z5lI&cJpclGcl
rs;c3DIC ['cm <;')vj~;;:; ~ d'dJ:5);;:;mts\ cJ. OG5m'® 25)Cd'om Dlm com8m C; &02m GDZ5l cpomm
5®Cl Z5lIlSl'25)Om'Gm ®c..,m' 25)?§® <;'JD::J~ 2:i?b (w8DcJm' 2:i?b) 86mJ CfDd'dJDmtD~ cJ. OmaJ &02
l5)Ic;ICC<;'I§ ro8D;;:;e; d't-GJJD<3;;:;m® <;'Jod.:::nD alBGcJm Z5\:si'DcJmcJe;G:si' Z5l@Jml~®O &02 aJC25)cJm
clSl'e5JroC;I5cJ ;,32:i?;;:;.

eZ5'l:Jalc£llc®:si' 5Ge g5'dCcJd 0~G-':::s! se .'38co(25)e; C®~ Gao~ ;,3GOJ'cGd BI§B fS)cJ
<;!:J8cJ:J§Zll @02 £3):5l2:i?e'CZl:?t-m C)@>6jC)) (G00J't)) 0d0zsn(?)00JmJ8: u06:Jrf)0eJ, ce6Z5!mDJ Varroa
jacobsoni: Varroidae: Arachnida) de;ts\j :5 @q)::5'iwe; 0;;;;)3W)' ~:5)J~ 25)15 ~DC;, <;,a @ &"'2:5'l' ~®fS)::5'i

<r{lSlJ<;!CB~ BOGOJ'53'3'lv;;:;d GDm':;>l®lSl032. 0®® G06:l'GJ £ll:5l2:i?e'c1 <;,a @ @<S2mwe;OmJ0';)z..iYlG
GZ5'l:JDm<;'Z5\::JcQ)O ;§e;cJ:5'l' 0)(; D®~d 06 g®J~;;:;25) mlO)Ie;d 8f 25)08. 08m <;,ae; <';I:iil;;:;
~§ Z5l0® ::ilcDt-±id @q) ::;)IC;IeclSl0 <;'I?s'<3mJGu. <;'ImZ5\D3:lGcJm® 0GOJ'DJ £ll:5l2:i?e'cJ GOJ;;:;Jc0Ii1b;::"
aDJ G@JGOlJ @02 alCZ;;)cJmOle; <;'DW~ 25)Jt5cJcJz31.G@J(0)J cOz;;) a®O)O 80<<ldcJmtD -.::@~::to
oG @(j!5l' 0Ie3y6 8GD:5)) Z::;))CcJe;aiq)::D';,;<Sl'gC)Jeof:i)-oeo-d5@>c:l~ (phoretic symbiont) Dm ~:.tc
g£)Zl)CCm' @q)m' Gc1 COGe:! 83:5)(,) C;I25)mZ5\WI25) (7.18 O[D-':: @cm'm). &i~m mlm <;'D <;'GG)Z»cJ
G(jJ~ GmJZSlG cJZl);;:;.

<;!J8(jJtilZll @ ai02:5'l'G<sflfeO o6@>oj~l5)c:l~ f (minor - parasite) DGOJ'DJ £):5lZl)ecJ :;,3GO:iaJ@ @<gmGc<f
c~ CZ5'l:)(l;lzslJ5 lfw o6@>ojSl5)@>c:l~ (major-parasite) ~C;1 Gd'®, r-Je;ii3o @ aiq)::5'i G<sf G6jm W)

aOGO:i8Z5lcJm'C; <;'0 3 @q):5'l'we; G@lGWJ' CmJGd25)J5 C;.,:jO)l25)·pGO),8;;:; @ @q)m O)~::D'DJfm a®O)O
ep8(jJ§Zll 000C G®GI:5l Z5\:si'cScJd cC:<SlZ5l5 <;'(3) <;'V10 0@ ae;cS)) @c <;,OZSl2' G@JGWJ OaJ<.3m
SDli roJ5Z5lJ 615®e; 6® 000C @q)BJCZSlcJm' we; 8f5 3l0QJ. -3 GW:qlGGm',<3® OaJcJm soli

.
2 Koeniger, N & Koeniger, G (1985) Change of host by parasitic mites in Asia after a new honeybee species is introduced. Proc. 3rd

Internat.Conf. Apiculture in Tropical climates, t 984 Nairobi. Kenya. p.160-162. IBRA, UK.

Koeniger, N; Koeniger, G & Wijayagunasekara, HNP (1980) Beobachtungen uber die Anpassung von Varroa jacobsoni an ihren
natOrlichen Wirt Apis cerana in Sri Lanka, Apidologie 12: 37-40
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§,t3J, G®Dl§' Z5lZ5lDej15'lejCGZ5l §,@C5J~Z5)ej Z5l0Z5)'f,lZ5lJ8B82'J D~@() '1'JWJOejz:s) U~GC:l15'l t3lCGZ5lZ5) @ Gl&

'1'aU'2l 0U. CJt3Z5)lDZ5lC G®15'l ODl§, Z5lZ5lDC:lz:s)<;'C5() c~J5 0Z5)J®l§ <1'Z5l0,C5DZ5lZ5)1mZSlZ5l0ZSlZ5fDej

OGCt3® dZ5l(S)l~®() @ QJ6215'l W) @ C5l& t3e;WJ '1'lC®z:s) ~z:s)OZ5) 8C:l~ G~Z5)J0csJ® <;,DOJZ5)C:l0C:lJ~ESej

0Z:j)O <;'lZ5l·

QJ62 Z5ll~C CiJ§Z5l0 ~DZ5l0Z5) t3Z5lu8w C55Z:S)@JZ5lE:GWJZ5l,0®W~ E;a w~c)Dcl , l5)e/ CSlGlj~d~cl, ~25)cl,

w~c)D25l, ti)a~CI)tiiO!lti) wtl).~25l ,w{5Q25l ejZ5)J~ OOOJZ5lJO 00croej815'l 85Z5)J 6.lu §,5z:s)@~ej Z5lG

10lZ5l. Z5)~Z5f ®p15'l :§80()Z5lZ5l O)6215'lW() UDJZ5l 0Z5)J~Z5lJ5 ~ '1'B-oGcJ'oej815'l (major predators)
Om0C:l15'l GZ5)Jwl8GOZ5) '1'Z5l0 0)6215'l t3®G315'l ej~ Z:j)@Z5lCS:lJOZ5lejZ5lCoCl:J.l~ '1'CC5-D0Cr8C:l815'l (minor
predators) U~GC:l15'l wl8Gt5. 0)6215'l :§WC5 G~GZ5)~ 0®® t3Z:j)15'l wC 0(j)J2'J0l pu~ 0C:l Z5ll~l0'C()

OZ5)J~ejz:s) 0Z5))UZ5) '1'Z5l0 t3J®JZ5)l5Gej15'l ~Z5)Z5l~0)6215'l 8C:l(s)~Z5)z:s) o5DJc..'lJOGej15'l® 0Z5)J~5 C:lJ C:lZ:j)c

<1'lZ5l·Oz:s) O)62GU~GcsJ ~OZSl Z5lJCej t3§ :§WC5ejZ5l() C5®~z:s) 8®J5 <;'l§ <1'Z5l0,delZ5) Z5l®(S)WZ5)ej§'oZ:j)0lO

aDZ5lDl 0(s)Z5) ej(®C <;,u~l5 Ci~~~pd§Z5lej15'l d§,Z5l :§B® t3e;WJ 0Z5)JZ5lDUJ® O)PCt® 82'J Z5lo8.

<f,)WZ5lt3e;1015'l Z5l0r~ '1'~U <1'15@ QJ6215'lWC 0c;csb ESGcr8C:l815'l, ®~15'l0Gl C5@06.lroZ5lJUC:l 0C515'l~~

Z5l015'l015'le'J t3<";W] ~f~ '1'uo5oJuZ:S) Cl~~ DC a®&. o® :5)t3J 0)62aJCZ5l815'l oUl§, <1'roZ5lZ5l0

<;'00501 0101 a1Bt3BZ5l Z5lZ5l0C:lz:s)O)62Z5)C '1'l§ 0Z5)J:§5®C Dm6.lCJCDZ5l f2Z:j)U etlZ5l·

Z5l0l~ G®005 §QJej~ '1'15 @ O)6215'lWC etl§ O~JC® Z5lt5dZ5)ejZ5)~ ®~@l5 <1'15ES815'l® '1'15 C5Bt30C:l

00Z5l Z5l0~) <1'§,@C) 6.lcat~ ej. G®® 6.lCC5l~ etU® ®UC®Z5l C5UZ5lUJ mlm®() '1'15 8C:l~ G~Z5))®

cZ5lt3)W ~lBC:l 0Z:j)GU. OGG<f@0C:l15'l®G0dUJC;Cl,lZ5lZ5l(xenobiotics) Z5la@® ES@ SUl5C:l DZ5) Z5l2~ Ot3)C:lZ5)

sOl5 WJOZSlC:lUDJZ5l gGU~0®15'l Z5lE: f2Z:j)U '1'LZ5l. G®® 0GdUJC;Cl,lZ5lsOl5ej <1'15ES8w 'f,lCz:s)Z5l·Z5lG ~ESejJ()

C5®~z:s) GZ5)JD (0Z5)~ <;,a ES815'l ESZ5)Jm:§5®C 6.lCJGC5JGOJZ5lZ:j)UZ5) Z5l?@15'l,DC C5lCtO 0w1 ~~Oej),

aBt300c.3 <;'l§ <;'15'l~015'lC~ 0Z5))~Z5lJ5 GU. O®:5)t3J G®® 00duJC;CS2Z5lZ5lej15'lWJOZ5lJ :§50~~, e'JDJ C5Bt3oC:lu

0ejX;Z5) <;,Oo5oJD, g®J~ej15'l W) etJZ5lJOej15'l 8@6.le;D 'f,lZ5lJ®Z5lt3lCl:§C®Z5l Dej [-jZ:j)ej.00®15'l® 0)62 0mruo

~JZ5l OZ5)J~C:l DlGlz:s)5® G®15'l®, C5l& QJ6215'lW()Z5ll~C Z5l(5)® t3e;WJ etO~l5 Z5ll~C o5OJZ5)ejw t3lu8®Z5l

aBt3oC:l ~d~G~ 0l~(S)zsf <;,o(s)C:lz:s)Dej f2Z:j) ej.

Z5l2S aBt30 GC;O§ejZ5l 0w1 0DZ5)C:l~ C5Bt3o C5c;O§ejZ5l Z:j)~Z5lWJUej Oe;JaD§w015'l o® aBt30 C5C;0§,Gc.3

80Z5)J ;!5515'l0csJ C@®Z5lJDej 0w1 ESOOJZ5lJOC:l ®Z5lej. 0005oJ8 Z5la~Z5lt5®ej t3e;WJ Dl~mZ5l U15'lG15'laBt30

C5C;0§,0c.3 <1'l§ ~515'l0GJ OOOZ5lDej OZ5)J~ GZ5)J5 dZ5l mlm® ce. @ 0)6215'lWJ 0UZ5)Z5l0Z5)JWZ:S)Z5lUZ5) 0)6215'l

~ ~JZ5l aOJG3Z5l8w U~0ej15'l C5Bt300c.3 Z:j)@Z5lW)UejdZ5lmlm®() <;'Z5ll5JU~l5~5 t3JOZ5lej:§. 0®® Z:j)@Z5lWJUC:l

dZ5l mlm®C <;'l§ g6.lCZ5l® Z5lt5dZ5)ej Ut5Z5l®JZ5)0c.3~ 00duJC;Cl,lZ5lZ5lsDl5 :5)t3J occ 5 '1'lZ5l. C5Bt300c.3

Z:j)GZ5lc.'lJDejOZ5)JG':l5 ejJ® §,t3J <;'l§ UZ5) Z5la®, DCalE:lO 0w1 0UZ5)Z5lCC5SD 8P~l~®() G®Z5lC Z5l2~

Ot3JejZ5) sDl5 c'lJOZ5lej ~Cwu 0Z5lGOZ5lZ5l,e'JDJ ~t5~Z5lJ~Z5)U '1':5)@C 6.lCC5l~ <1'l§ Z5l0Z5)6.lD ~l15'l 0Z5)JOWt3:§.

G~ 8G6.le; QJ<>;lmCZ5l815'l DDJZ5l t3lc:§@®zsf ESej 8Z:j) ce.

C5Bt30 C5C;O§ejZ5l 8oZ5)J ~515'l0csJ BOOZ5lUej ~d~G~ ul~mZ5lZ5l® Z5)~, BOOJZ5lJO ~5w '1'Z5l0 <;'l§UZ5)

t3o~t5~ <;'0Z5)l51Z5)lSt3~6.l15'lOZ5lJUej §,t3J ®~GZ5)J215'l0GJ :5)0z:s)Z5lZ:j)CZ5lWJUejZ5l() C5Z5l5®8. 00dDJC;Cl,lZ5lZ5l

SOlS §,t31 0®15'l® Z5l§,06.l1mDmJD ul§, et§~815'l® t30CWJUejZ5lC C5Z5l Z5l0~ Cl@ Z5la@® C5Bt30 C5c;O§ejZ5l

t3®WO ~515'l 0®005 0Z5)Jm5 G3C:lO() GDZ5)Z5l~5w 0Z5lJ()t3z:s) ®215'l0GJ §,Gz:s)Z5lZ5)UlSJdZ5l Z5l0 mm. oou

:5)0z:s)Z5lej DlSJdZ5l Z5lomZ5l ~515'l <;,a 0®W~ t3CZ5lZ5), Z5l2~Z5lJt5®Z5l C5@G6.l10ej15'l D~0ej15'l Gam 80.
uG06.l1wZ5)JmZ5l c0J0Z5l0ej15'l C5Bt30 aC;O§ej DDJZ5l t30c ~JDej() C5Z5lUZ5)CiZ5l0~515'l 8el 8Bt3z:s) u®~z:s)

Z5lufoCZ5f Z5l® §,0z:s)Z5l ulSJd§ej 8fZ5lomm. @ 0)6215'l 0DZ5l ~ G6.lJ0w1 <;'UJ8~JejZ5l Z5lZ5lUejz:s)<1'l§U15'l015'l

ZSl:5)06.l1c'lDC'lJ ej()0Z5lej. 0ao t3e;W15'lZ5lCJz:s)0®15'l ®p15'l 00Z5l g~o5Z5l aBt30ej c6.lJ G(~~0c.3 ®215'l t3~C0Uej

~ o5Dx,JJeJZ5l UZ5)C:l8. O§,t3J Z5la~ C5Bt30 ac;O§15'l Z:j)E:@ 0)6215'l '1'l§ :§5G~~ 0~ 8@6.le; DDJZ5l t3IC:§C®Z5l
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7.18 0t0c;.:l, W800-.3 6<';JO[Je..; (fe:JG mGcJm df{!0fJd. 0®® 5Jf{!0?0d coo,,:;'
CJ e:JZw,&3 00JZi}Od 6Cc.:l (CJ25JC O/O.:,J ZYGO gz:-J6B06O.:,J
z."om'm) 8.JmJ Zi}DJ £&3zyc1cm' 25J® ;JJB00c:Jm' ~vW ?:Sl00J

(l)lmS ag,e:J 0§S df{! !%d mGc:J8. mG;;Jm df{!m' 0025J 0vmZll
df{!m' .:5,<360 0J;':'Z&3 £&3zyc'cm' @fJW?:SlOm CQ)m (!25JO, e e:Jc7W)

00m::;;' df{!60d £&3zyc1cw 85m df{! 6':'ZV OZ0G6Op 0;f,{i3

c;dm[J e:'zzv. G®{i3 85m £&3zyc1cJ oiiioJ§zv duc.:Jo GOJ28ZV0cJZi}
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f®z:ll W) C3Z& §)doJC5z:ll vZ§) CC3z:ll0~ (l)G@ d<:52C3JCz:ll8m tSl€i3C3GC;Gm~~Z5)O GQ)C;' Q)t-®,0z:ll0
G(S)m WJCl5\, tSlB®C) wZtSl miV ~Sz:ll 5c.:lC;@c.:l@g®J~c.:l£)m GWJ ~~z:llo(S)Z5)illLz:ll.m~l5I' (sHlii'~JC.5
mDl5I'~ 6)5G@~ ~Z:5l~m c'"JZC)f!)8@Q)e; GQ)JGWJ§O~c.:lm zsieHei)z:ll~(l)Z5)<;:l~ ~Z5)O o'Vwj;d cC)z:ll
6G(6) ~D3;Jbl5\) 8@Q)e;D z:lle ~Z~D ~Co@ tSlB®C) GmJillLz:ll. G@:5)O) C'Jj@(.')0w~ o®wozsi
d<:52aJcm c.C3z:ll0~ O®C3G,"",83m) Ge..,mZ5l'Ql<:52C3JCz:ll;.:omo~W wf,0e 9Jv;!))jz z:;)j (S"\zmbc) wz£)
;"GZ5l'C3ot- t.5t® Ql<:52aJCz:ll0;.:l~C)® Z5)®mG<S'J'®CC3z:ll0~ :5lQlG®m l5\'VmwO e-C) 58 ~c.:l5m
~t.;(),l!>Z5)JD;.:o~~D gGc.:l:Jdmc.:lC)(S")Z5)wztSl~® DEJJZ5l' DJ8C;Jc.:lz:llc.:l.<yon5' oe;wm 2SlJO~') OCz:ll)
Q)ZC0@~ C3Z& §)@C3Jc;m;.:o Oe;WJ Gz:llGOm a~ C3Jcm®;.:o D15JC3JOc.:lzsi Oe;O)) ozctilc.3 c.3~
C)'lGc.3:Jdmc.:lz:llerDG;l15Z5)J[lc.:lC3zillL~SGU. G®Dm OzCtSlc.:lp~ CfJGc.3Jdmc.:lzsiz:llOm0m m@ 68m Cz0Q)m
~dDzmmc; wztSl l5\O@ [lzt.) z:110(l)zm® Oe;WJ aJcm®c.:l C)'t-ddJDm 0wl~m C.5zCO@6)B®l5I' WJ
c:rc.;) GWJ~m 8@C3Z~®Z5l' <yl5\) ~zC;(l)Z5l'Gu.

10.1 t-\S2GU 8C) 10.4 D02D C;zsi~) CJWJC)W (l)~m;.:o tSlB6@~ Q3<:52aJcm caz:llO~Gc ~;.:oc®zsi
8,sQ)e; <y~Ol® ozC6') zsi Gm)c;zsiw ~ZZ5). m~l5I' 6c.:l (l)~mc.:l tSlB@~C~ ~8 c,'G(Ql5Z5))c.:lC)",l5I'OGz:ll)
Q)zCc.:lillLz:ll· CGcs:fa0;.:o:5"i®6@®w0m Z5)Q)mC;ZGw8Dc.:lm oJ®Jm;:, l5\l5I'C;.:o:5"i~00l51' ozc£)e0cm tmCl5\J
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6® ~DddJCm C3woGDm® ®ww6DJ (l)Z5)WZz:ll.

6<:~d® 10.1 t.;020U 8C) 10.4 D<s2u C;zsivJ «<:5l CC;JWO~c.:lm6m' (S)~mc.:l tilB@ mdz:ll8m d<:52mcm0~
C1WJCJW Gz:llG6€i3Gc.:lJ~ tSlBG@ ~c;w8m <y~5aZ5l' z:ll6 «<:5l ~Z5)6 0@DJ ~Cd0Jm~c~ @)C)U../l (jt-md
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10.1 DCSJD, 5)t)Z5.f~ z;s)6~J m~JDJa g®J~C.:l q!mD at& £lJ@'aJ<';5)DX>JaJ6C.:lZ51ae;WJ D5) 5C.:l<';®
WJ q!J<';JC.:l®(ab~ ~P6t<<,; ~b® 8C.:l~ ~JGC.:lj'o5)C.:lzri <pap c:6lJ mt~G~ ~li3gJGC.:lzri
DX>JaJ6C.:lz;s)b 5u)

GH1UJUJC3 C3oQ)xnu ts:>8u 5 ts:>8u 10 ts:>8u 15 ts:>8u 20 ts:>8u 25

BC.:l<:~ (6t8C.:lc')

wl3D ae;WJ 1.500 3,000 4,500 6,000 7,500
(6tslcl 0, 300 <il,ii3m)

m~JDJa ae;WJ 1,000 2,000 3,000 4,000 5,000
(6tslcl o( 200 <il1ii3m)

at& £lJdaJ6z;s)C.:l 600 600 600 600 600
b®z;s)C.:l 300 300 300 300 300
q!rnGtlz;s)q!JOlJ6 ata8® 500 1,000 1,500 2,000 2,500
(m<!li)JtJJoC.:ltslU 'fgo,<<;tsl

8in §(!)l 4 <il,ii3m)

550 e.5ta8~ 250 500 750 1,000 1.,250

6z;s)~D 4,150 7,400 10,650 13,900 17,150

~c') BC.:lc;~ 4.980 8.880 12,780 16,680 20,580
(20% GaJ~C.:l a®m)

q)<:)C.:l~ (6t8C.:lc')

at& 5§-€fiiG®zri 5,000 10,000 15,000 20,000 25,000
(<ilCJ=JeoJcl~
<:,~m15) m<!li)Jt)JOC.:ltslU

§(!)l 10 <il,ii3m)

m~JDJa 5§&G®zri 500 1,000 1,500 2,000 2,500
. (6tslcl o( 100 <il(ii3m)

6lCJGOJG6JZ5.f~ D5) 5,500 11,000 16,500 22,000 27,500
q!J<';JC.:l®

e{§~ q)c;)C.:l~ 4.400 8,800 13,200 17,600 22,000
(<3tJe;;e;=J;; 9<>115) inOJ

'fJ<;JC.:le@m 20% §m

'f~~e@m)

e)C)C.:l + I qe)C)C.:l - - 580 - 80 + 420 + 920 + 1,420
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10.2 C)CSJC), me:JdZSJ Z5l0mcc; (MJO:JD:JG5g®J~c.:l <t~D 13"1.& &l@a:Jc;m Dwa:JOc.:lZ5l c;;c;Dm m:5®c;;~ Dm

5c.:lC;® em q':JC;:Jc.:l (ab~ DG50 ZSJb~ 8c.:l~® 5c.:lC;~ 8c.:lD:J Cl)"1.z5)c;;~Cj!li3g:Jc;;c.:lmDwa:JOc.:l

Z5lC;;Gc.:l"1.8cClZ5lCamc.:l c;;Z5lc;;t5).

(S)'~ODJC3 C3oQ))5JD OJ8D 5 OJ8D 10 OJ8D 15 OJ8D 20 OJ8D 25

5c.:lc';w (~8c.:lC)

q>t5lc;;t5Z5lq':J<l:lJO G5"1.a8® 500 1,000 1,500 2,000 2,500
("'&Ji)JOc.:lt5lU q2<\<ic;t5lU
8e, §§t 4 Ql,rom)
5BO G5"1.ap~ G5t';eS)J 250 500 750 1,000 1,250
1l)~8 q'D(J;))5!l)1 250 500 750 1,000 1,250
acgp DG5c;;t5 m~u 580 80 - - -

~~ 5C.:l<;w 1.896 2.496 3.600 4.800 6.000
(20% GOJ~c.:l o@)",)

q'J<;JC.:lW (0"1.8c.:lC)

13"1.& 5§&,c;;®m 4,000 8,000 12,000 16,000 20,000
(e,,,am '1'JC;Jc.:l@)",j'
e,de:lJ<;mc.:l 20% '1'~ ~
ee Ga t5lca mc.:l t5lG15u )

(3Jc)C.:l - 1 2.104 5.504 8.400 11.200 14.000

Cl)~:JDJG5 5§~c;; m 500 1,000 1,500 2,000 2,500
(~ 100 @"1.G3m)

~~ q'J<;JC.:lW 4.500 9.000 13.500 18.000 22.500

(3Jc)C.:l - 2 2.604 6.504 9.900 13.200 16.500
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10.3 C)C>JC) OG~ 0t5®6d G'l~JGJe3 10 §1m' C30m' mw ~l'S2C3JC:25) Gl5JC3JOc.5Z5l 6<;025) Gt5@6c.:fc; 50%

§1m 6WJ 100% §1m m~JOJe3 g®J~c.5 DIes Z5lomw DO 6<;025) Gt5@6d qX,JW® (C3b~

Ge36t5 8c.5~ e5c.5c:<2l8c.5GJ G'lIz<'6<2l q&3gJ6c.5m Gl3JC3JOc.5 6(25)G36d c.5I8 CC3Z5leC325)W

GZ5l6t5) .

G)~Jt;J~ ~oQlJJJt; 15 20
(50% [lIese5®Z5l) (100% Gles B®Z5l)

B(;.J~~ (oI8wd)
C3G~ Gt5@6c.:fc; m~JOJe3
(25)Jc§l~® me3J (25)JC:I?J~ qJ<;Jc.5® 500 1,000

C3G~ GC30t5 C51~D 80 80

c:'~cl 108[1 @c~ mItJI®O 1,500 3,000

q§lGt5Z5l qJWJO e3IC3C3®C::: 1,500 2,000

w~8 qGs.:J)5i5'J WJ 000 e3IC38<2l e3e;WJ 1,500 2,000

62S)~C 5,080 8,080

~~ B(;.J~~ 6.096 9.696
(20% 6oJGc.5cl e3®m)

q)~)(;.J~ (oI8wd)
C3riE) c§l~G®m (£)'81 1 zsl 100 @,<1315'!) 15,000 20,000
(s)~JGJe3 C§l&6®m (6Z5lzsl c\ 100 @(<1315'!) 1,500 2,000

9JCJ0C3 ) (joJcl2:() C25) qJ<";JW® 16,500 22,000

Gi~~ q)~)(;.J~ 13.200 17,600
(60:3@:<"; 6OJ@: gldm z\'le:lJ
qJ<;Jc.:l,,;i~)15'! 20% zsl q~ 1::6®15'!)

G)C)(;.J 7,104 7,904
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i0.4 C)C3JC), 10.3 ~CS2Ge) <';lz::.;j~Qlts;)OJC:5l e.-lSJaJO<:.3 (5)e)lm e)t)®6d ~ (MliiJe)JO OoOll5JGe) 6e):5l0ZSl'

Z5)O G:5lJG<Sl:5l Ge)13ft./)6<Sl:5l &3<:.3[58 tb<,;® em <;'J<';l<:.3®.

m~JDJC3 C30 Q) IDe., 15 20
( G5'lJ0C:5ld'~ GG§\)

5c:l<;el (6z8<:.3c')

CftilGtlZ5) Cf1tmO 0IOQ® 1,500 2,000
0)~8 ~~Vrlu5') 0») GL,w °laQ8 Ot~o)J 1,500 2,000

6Z5)~D 3,000 4,000

~~ 5c:l<;el 3,600 4,800
(20% ;;aJG-.:l c:l®"')

tp <;Jc:lel (oI8<:.3c')

C &, c§<3065d (B'8t 1cl 0(100 ,""(63m) 15,000 20,000
<Sl~J~10 c§'E.oG®25f (6!5lcl o( 100 ,""(63m) 1,500 2,000

Q)CJGCJ60J13fZl;) e.-m <;'J<';J(.3® 16,500 22,000

(3{§~ tP<;Jc:lel i3,200 i7,600
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@Q2:7f9(jw1dZ5"lG~ Ow wzBl qZ5l0 06cs;!::l6c.325'i Ge:l1C ow Z5le €lce;, qZ5"lJGJZ5l6d~ 0ze;GJZ;) 6a:fCl)(Jz:s) 5c.3wzBl
~Bw:=s))mZ5'l (0WS~::5fZj)(:;'cedZ5)d '0Z5l?~0aJB0 Helianthus annuus: Compositae) e:Jce; qcle:J7.25'iZ5"l£lt56Jc.3
Z5)06J, ooQOZ5)wz;) e:JCld6Wz;)az~ @Q2Z;)6CSlZ;)5c.3 ~~ aO::>GJ~ 6cl€l::>6U e:J7.e;GJz;)Z5)®8@@e; e;zz;) 07.lJ~ODZ;)
Z5l0Z~ a7.w7.~S e3 qz5' (10.1 0ta(J aez;)Z5"l).

(jC:~W ~J:3w 0<';W1 c.,'))C1))J ~Z5"l<tzm0Z5'1iO (Cassia alata: Legumino ceae Z5)lBc:JJ cecDJ , 0Cu;?@0Z5"l1B0d)
ow t.;01 6WGz;) 6ee:JOJ (Calotropisgigantea: Asclepiadaceae Z5ll0C10{j18d d8GJrowJ' qzdz:;jCBeJJeJJB0d)
oc)ee:J uOICSl~W BlB® oe;w::> op @~ 5Gcs;!@(Jz;) q:;ile:Jt51))Z5"leJe3 85Z5"l1 @e:J 6®® pew G;)::>Z5)c.3z;)0e;0

e;t:>"i c®8d6e25'i i5.l7.~6 m a7.W<.~Cl 6U. c)e m®, 6Cl)0Z;)6Z;) qCoZ5)10W oe;w::> e:Je:JZ5"l~mi5.lt58c.3::>
(Thunbergiagrandiflora: Acanthaceae zymdf5i5c:JJC!Jlmac10C16J' (fZ5lrozDJB0d) pcda 6~Z5l u7.§6~Z5"l O~
Q)Q225'ie;, c;'u 6(;))1Gw:f 6e;6Z5"l~ e;7.Z5)§l6@Z5"lU::>0OzZ5) Z5"l7.Z5l(10.2 6tueJ @cz;)Z5"l).

e:Jt5Z5'1®JZ5"l6d@~z;)eGJm 8ft.b 0~ 6a:fGJ uOJGJ~ edD::>€l €leJ::>z;)e:Jze;GJZ;)e:Jmez;) qaZ5"lc.3Z5"lc.3oe;w::> 5c.3Cl
Z5lCJa6d, CSlt5Bl25'i6W:f CSlnBlz;) (Cucumis anguria: Curcurbitaceae ~~@d qzm02BeJJ' z:5JZ5l&0oBed) OGJ::>
Z5)0~) GGJ'Je3mwOw. 6®® 6CSl'JCZ5"l0 q7.§l gOJZ5"l GJ7.D6€lZ:S) Z5"l® aO::>GJ~ c'V~1))::> £loJ q7.§l€lZ5"l
G2<:mJm®6wZ;) <t~ q!de:J7.z;)Z5"l8.e@(JD 8~(J® 0G;)6Wz;) @ Q)Q2z;)€lGJJ @® e:Je Z5l@JCl)7.~® €l7.£l cz;)OJWc.3z;)
6GJZ5"lqzZ5'lZ;)6ii3 g§lc)e 6Z5l0® o~Qe;J(JZ5) e3 eZ5"lJ®ZZ5l.6£loJ e®® GJz06€l GJzZ5"l~66€lz;) 6Z5"lJZ5lZ5)J,qz;)

~1""0~ Gc1?:l>OY31JElW£t;0-c ® @",zrl "'16 ;,C".,cl o@od<.Oso <;o@),d" /)'" @", 500;1<>t->zrl",6,,,,~<.O o"c ",6 "'lll'l@) 8~ ""5",, ",,68.

'1i~'""w ",~",13 @",zrl ""i3",<.O~, Q)c,.;>660t;c 500;1.,,,,<.0,,-1<;(@)(ltsl,"docl ol5l"'~Gd <;~@od", @", 1JGcl.,,,zrl £l';>",,,d@) D,:5lo@)<.O@)C)O®cl
G@:I",o6,,,,~,,, co<";'''' 0"13",, ",,6iil. ,,@ <;",(3cl, cD'" ®\':J88@ /)(a oGO';> ""l~a ","'''', "Zl):fI!)"'J G@c(zr!"DI3 (Nomia melanderi : Halictidae
"OJSz:;lc)"tJ ~c"') 0'" D,t:i.,8"" """,,,cl61 @)6o,w <;liil 81'61 'i)G ",,,"" O!!) ""l@a <;,0:1",6",,, ",,6 "'l~a ","'''', G@wBdGOJgzr!DJiJJ (Megachile
rotundata: Megachilidae, G!i!w8SGtJ ~c"') t;!),cl ;:l9""O c~,,,,6~cl,,.
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r

3rl,,:nlBC;Xn51'@ZSlZSl1t5wwWG2Sl ®2Sl1 2i® oZSld Z5l5®, d3Z5\ 001(0)JO O))UZ3lW,e..nB 07.0,;.:l®, 06:fG"l 0)1
00G6Jjw 0 )e2SlW ~)~ ZSl1t5wwW(j®W® GC5J&lZSlGWe:ne2SlW<; 72)®l<;il2:J2et.,8f. §5®() 8we..,0 G"l:5\(50)151'
o®~cl 63w c:'d@~w O)lZ3l.(j 0<;0)1 G<:c'?lw2i~w ~Zj!Bw e..,eJJd ZSllt5wcl:3® acSJ&3ZSlwlGO)j ac5J&3ZSl3w
03'-101 G"l(~dC;, . yW 0G"l1G2ia e..,e mOZj!0lG 2Slt:)51'Zj!§B 0<;0)1 cG)W ~d:5G"l<3W~ C;,G"lZ5\Oll§ Gw1G"l;:;
8we;0 0e). 0® 8~6J<;t) (S)")BW6md ~a2SlW2Sl ZSlc5ct)W0m51'~GW)2SlW 6W1_ OW 0Zj!eJ ~lZ5\.

i0.6 ClCSJCl: 66J1G"la01G"l~W G®(0)WU® 0<,";0)1t)lc;md de;10)10ZSl o®aZ5\cl G2SlaI~ 2i~w 00) 6t)2Sl51'
02Sl10clZ3l U2Sl 2i~ ~eWW 0IZSlE3w.

dea)85~) 005t:j}(5~ Superfamily Apoidae

6 ~Iz;i(02)))(omB0u ~ew family Anthophoridae e;p @~w. C;Ie; 8f.07. Z3l0 ZSlIC;CZ3l2Sl2Sl@~w Gm
~ew (! 02 OtOW 6)eW2Sl).

7

2

3

4

5

family Apidae 0I~ @~w. 0®1~W 2i~w, 2))® G"l~,t),8 ZSlI<;le0G aI~
G"l6)t:)1ZSl03.

family Colletidae ZSl00101 2i~w. 000ro 8f.0I Z5'Im0®W 01<';2Sl :5l®
ZSl7.<';le6G2i51'§\ '-"l50Gd ~)GWt.,2Sl ®ICd'" sGJ5wZ5lw ZSlo01c5cZSlOmW2Sl)
(0)1 ~ldZ5'02SlW ZSlOmW2SlJmOl ZSlaOJOl 2i~w wI3 Z5lw

family Halictidae c:1ZSl01!?i2i~w. 0000 2))mZ5'mt) ZSlI<';GZ5'I<;ilG<;<3®ZSlI<,;El
6z;;;-) 90<:GrlWZSlc:1ZSl01!?ie;ae;d2Sl1 m01 c:1Z3l01!?i 8l~w wlB §,w~.

family Andrenidae ZSlmZSl@~w. esee ZSlIz5'>G®WZSlIC;ElZ5'2Sl.1G"lW2SlmOl
ZSlm2Sl2i~w W7.G §W~. (6)")("O))' ZSlIC;Cc:1ZSl01!?it)<;'l:@ ~Z5\0 o®O)ocl
00G;ic:<WW0m dlW)omZSlWW 015;\G"lZ5't)6ZSl® ZSlI<';IGe (6)<';1 0)<';16G"l2Sl
OBOlO2SlWZSl03.

family Megachilidae c<,;o a01G"l aId 2i~w. 001G"l 0Io cC;ow w3 aldG51'
80()1 ~7.:@mOl G® 2Sl@W Ol~Wt)iiV.

family Melittidae ~®G 2i~w, o®O)ocl OGcs;fClWWZ5\® ZSllC;7.eCZ3llm®
0<'";0)) ®Co 0)) UZ5'lZSlJOt) ZSlOlG"l51'a~ Z3l16JElo)JOZ5') ZSlo3.

62Sl®, 8 dW<O>5>JgC3et:l~cc.:J family Stenotritidae

9 ®cld3et:l ~cc.:J family Oxaeidae

10 ",O""maeccli}"t:l ~cc.:J family Ctenoplectridae

11 ('\etl8",~ ~cc.:J family Fideliidae

6moJ ~o 0e:;(J 2i~ ~e olZ5'ZSl()<;,wd 8l~ OGG;i®WzTIC;O)d G"l~2Slcl, m3G 3rllZ3lWzTI0)) <;,a (6)jmww
::OOJ,,0v:oWz;:;)::::;~wmO)e:i 0de..,1t.,cl <riP ZSlOi3.aBoo 0))m6WW G®® Oo)&3ZSlBw D2SlJ3rlt)W2Sl)0d® (6)jm
C"c.:fe..,IzTIZ))<;qe...B W<;il<;'l2))·G®W ooe aBoo a<:w5Jwcl Zj!G <;'7.5Jt)2Sl15)e;d Glc;md ft500)ZSlW§,.
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10.1 dtoQ: Z5)C ~dc5G:Jzsf aO]CDelVc:J Z5)OelV]

@ (§PSJGt)Z5)~

...-:1
.! :.

• \
~ •

«

10.2 dtoQ: BBD Cf:JZ5)]OGc:JIDfJ. G@iCD aO]CDelVGd ? D,C;CDz;J[)Z5)@ COZ5)]GO G?,&3c:JGZ5)]fi3zsfZ5)Q)PSJ

BG@{{tc:JWGGJW o@roGOzs!. 0laGd D@ac:J tf(iB B(I;J]C Q)PSJID, De Q)PSJ BG@@c:Jwc:J. 6Z5)@

CflIDGZ5)]GC'J:JOGeJ~CGd, of3GC]GZ5)im CDelVc:J (family: Anthophoridae. genus: Xylocopa).
(o]f5b GZ5)'!)ti)Z5)]CD:JOGd,Z§D Bc;xJ:J Cfo(I;JGd, Q)PSJ6Z5)ti) GDw.)
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0eme; mdme;m CCDc,C.3z:s1c;-Js, cod 5)~Cl (!jCD)g0me;t;c Bl02m aI&o §l::ic:ne;mC.3 O<";el)')m8S') £lB®
@ aI&o §l11'i'c:ne;251c.3~~<!;!ii§B® Oe;CDI 'fI~OI® Q)cmm t.::le;C0zt~t5c, c;t;~;:'Zl'Ic,d5).
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C;CDJ(J)]5ZSl()6 25f® Q)0225f6mt;Ie3 ~2<!;!iiZSlG96mc; e C;z:s1CJ&\Ct5151mC;J8C.31§\ZSlO()t.::C mac;c' ') C251JqZl'.
~o ZSlCJ00d @ Ql02 OJC251::;:'Oe;CDJCD)C151J0ZSl00me:;m dOJCDJCZSl0C60m1 C0{!):UJC)o::;:,m§o, ® Q)02m
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GZ)\)'O )(S'l;:;f0S3 e);.;: 0Q1:iZ5l0 (S)(f},f§JC)l5)eJ 61:3m' CfIWe.,l5)gOl5)Z5lGm' Ul5) l5)IWIf1"J d8l5)m'
OJ) 00)c)1m' GZ5lJ(h..0Z5)c.:l~CfIb'. 0m'00 C!jZ5):fOJ(S)I~®8fl Z5lGp;s:!0Z3:i~C e:J0IOJc.:lJo(0Z5lc.:JGcs:J
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(0)0(':;1....3(,)::5'\ ~....;60~:of£Z3)cm.:..3 ~ ~-:"",:,c........3.
,--,,3-')0) G::3)o("'c) d.

labial palp

q~wj ~e:l§ts) ~!'Sl"..:l
~:5) 3!5)G ~wl S'c... ~.;:,d vd's?5)) ~C~::rlG o:n
d.8m !S\Oc.:nu t.:)O-Z::7l Cd::;) C'11S))0 [,m O)a aC(3
m3~t.;Z5) ~Z5fav3. 0atJ ~:5k~~ @~lZ5))B e1?Sf:r Q)02z;f.:..,<Sf

a®&.
hypopharyngeal gland

(25))6 Cl)~)Cl)e:l..:l
;:1327\ G<'; c))0-..30 ::l,e& 30Y] ;:1§m 063:>]1m~)Vlt.:)-.::;.
6.Bz:'I ~~t0)u.;!c :-5lC&"')G ~Dj :5)w d~fuZS) e7.s.. t:3)O
\.)"'7.~3G &::5'IJoJ(S) v I..fl~)V)C:;.

orphan colony

q~Cl<5t;)25)..:l
q7,?)eJ:5\",d aB€JI:55l15)-.::;d q,§lZSlO G"l(;S,0. t.:)Ea q-.::;Bw
0)7.~ (f·J7.f3~.~t;(,~j) C:::lt.3))o,.Jc; ~25)d?;s)G B£ ZJ)O ('0l~§'

adaptation

q!'Sl~!'Sl~ts)

C'Jo:))O :5t.:)1-'::;1<;,,~W:5)l. ql1s:n0 "'c))c:leW :5\,e.25i 13',m
-.::;wm) (m)®ac;c:l)
qzol",::ifO-aJw ::li.

forager

q!'Sl~!'SlIi;llts)q6..:l
qJ15:))O "C))-Z) 0)(8:5om 9"'<3O>c:l.:515 ZJl(<;(G:5C so
q)O))O vt.:))-..3) 'i)1i38 1SJ(8",015) t,2Z5l)Z;))0 9"'<CJ:>-..3.
C:51C:s!3ZJ) fO 0),

foraging radius

q!'Sl~!'SlIi;llts)(;6
qlo))O :5t.:))-.::;)'3'&k'C15) EO. q15l'",W@::il qo-.::; Rl.

foraging distance

q!'Sl~!'SlIi;llts)Q)t!i?!'Sl
q)0)10 3~)~15) cilQ2::if ®E), 001(5) 0)) oce: ZSl,<;,CCi'),
t.:)a'-'l15) QiQ2::if.
d3d'~ QiQ2zolRl.

foraging bees

q!'Sl~!'Sl1illts)8!'Sl
C'J1I116 vC))-Z) -zwm::if. <;,15l'vW3ZSlBi&2W QJ.

foragers

q!'Sl~!'Sla~..:l

qlo))O "'c)1e:@15l' q(es~®. q)O))O 6~)d~w Z5l,e.15l'Z5l(15)
'-'lJ® (@-..310<;-..3).
qWvzol3:wl ::li.

foraging

q!'Sl~25)j25)ne:lme3Elt;))Cl..:l I q~ e:lme3Elts)t;))Cl..:l
3:5~3-..315l' ~<;1:SlZSli')C':':::::;{ dew qW6m:i15))j~ ~:5))

C);:;o.:., ~O):i6z:;)O d~::;f t;m q:5lo 0;:V® 00::liW;::'5'10:5'-'lW
tle:::if v<;~<;m)5 ~15l'~m:i15))jtJ 9"'-'::;)'015) C)ct.:)) m§.
C<;J' @Q225i0)) oiila <;'3)0 <;,,§\ OO::li15l'E)13'lUc:l.
mutualism / eusymbiosis

q~Ol~

615)J600t 0,& QJ.

unripe honey

q8~e:l)d~0)6)
008-..3)a(§\ ZSl2e ",c.'):J'~:53 t.:))518ZSl:5'-'ld.
iso = t.:)5)m~ (§cl)
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ptera = B~Jod (@cl)

6m~ 8~t:) B~Jo:5f 6Z» c.:l3Jm(; Bti33 :S>2~m. GEl~mG<»'
gom:s>!3Z5IDm G®Ot:5l' roD c.:l®Jm ~ B ..:nod OJ!5'ocl ~!3l.
c.:l®Bo:lJo!5'l.5\ :S>2@m iil.
Isoptera

qdtsJ~ElJ (c.:ldD Ot5(l)w)
®~e ~Jz»JO c.:l152m.6m® ®~et)m, GGxi'Qldc.:lm
§<5!,152c'cm OJ) 0BDwm <:')~ c.:lm.5oJ~z» c.:lzsffi~m
~o:ld c.:lzsffiDt5c.'J~. cs>56w &!t5GG1l0c.:lc.:l(ti3c.:l roJ COc.:l
c.:loi.'ilmOB c.:l(~ <:'l.!3l)eceo C~O~ ~m G:S>JDd G~:s>:s>D
Giil~ &!t5GGJoc.:lG~m ®8m® <:,JroJO (l)l.mG@l~ e:JJ5!3lJ
Om c.:lo~oI.Sd1.Sd2o(l);.:l(l)C~, G~tl~D ®23d aJ<;Jom p(l)C~
(G(l):r~dc.:lmc;;c.<f c;;®~ GroJ~m Dl.P~ oB<;ljJti3 <:,D~O
Gd ~c.:lJ:s>o(3) '1Imoc.:lD OJ~ P(l)c' OJ!3l0§m~ c.:l®m5!3l

Q 0152m.
Arachnida (animal class)

q§~ El<:
<:'Cltilm iil~m t)~. c.:lJ®)mJ:iG~m c.:li;:C5OJ:rC1 0l.~"wm
~z;f DDJz;f ®ei;: D~. dBm 3loCt®O Oc.JJd §~:s>om
D~. OO~ D<; iil.
new combs

(fCJe~~!:» ~~ tS)l<:lee
C!3l c.:lti3:» ol.& i:iltQmGc.1 ZSll.~l.c'r:;c' o~ Groj D<;o:l
c.:l@lQ)mOB<:'l.!S.coddoc;;w:::;l' oroeD 6c'Gcm (<:,t)c~i:il!3l)

ZSll.~l.c'C.
otil!3l &tQ ZSll.<;l.GCdJ.
suspended nest of honey bees

qQo~!:» ~9El
3[~J~Dcl ®rom oo(OdDm;;: C5m)~ C~:5J~§m ~mum
&00. c.:lJ )mJ:iG~Z5"f COiilC5ZSl:rCjGD!S.m §,~:5f &:lm
G@l0t c@ldJ, C&Ji.'ilgmJCc.:l GD!3l ol.@<5!,r:;~~ e>e~J~
OJ§,~ GOmm §'~d ZSlom e>e~J<'i§Dcl c.:l®i3m
c.:loGdDm~ GEl. @ &tQmGm <:,c.:loc;;d5!3l@,eD§mpi.'ilGocl
~5\Om <:,!3l0 c.:lo"d5!3l &pD§m Gd5ZSlJDcl {fl.mGEl.
unfertilized egg

qc::li)Jd~ tS)a~~
c.:l@lJdc.:lGmJOm, ~@l c.:l:5ft) 5(Oe>fO~ZSl8Bm :S:>§,!3l§,O®

m® ol.0l.uf®D <:,<;JC :S>Jt5c.:l~m 8fZSlO (j)l.m®. omZSl eoo
~JOZSl Oo&JOOJ {f!3l0 {fmGm:rmIl c.:l&Ji.'ilmOmJO~cl
GmJGoZ5IDm ZSl2@m.
c.:l®JO~ I c.:l®J8~ i.'il.
c.:l®J8w ZSl2@m i.'il. ~~ZSlCJ :S>2@m iil.
non social insects

~~ tS)Je~
<:,Jro)O fC:5J :S»C~· <:,o:s> tJt5mO Gro:r §,wro~ ~OJ

<:'l.§iDm <:,JroJ6 <:,w ZSl)c~. cac !:S)Jc~D oc:tJ ~tilum
:S>JC~·
c~c :S>JC~ i.'il.
dearth period

qJ~coa!:» Q~tS)d~~
~&J 8EB0!O <:,<;JC ",Dmd ~§,o:l rol.§
(Gro:r g~)~)d®:s> ) §'Bcl9~wm ®&im 6® c.:lo8<C3G:;!
!3lz:;:ft)~!5'clGd6l. §5-...!C co",~:r&l ZSlck,)mm) c.:l@::5)c5~:.::.
G®0l.£) c.:l3::5)6~~cl c.'J&:S:>®~ ~® tJ2m wdp:s>e
~§ GmJw. m~d £)BclQ~ ®rom 6ti3 c.:lZ5'J:i!3lJUw
roJ glGw:ri3ZSl DOmJZSl® ol.0Jl.~8 :s>e OJl.ZSl. (l)~JDJc.:l
mz:;:ft)~t5Cl:l:S>c.:@::5)0~c.:l G®Dl.§' {fJ~t0a!3l c.:@::5)c5~;;:§.

empirical formulae

qJ~Cl)~
:.::~ ~w)tJZ» ,,:.::~::;'C ~;"~:5\, i?lCtJlom "ro:r G:'::)~

z;;)ot)m c;;1ri'!.;:lD0roi (,dG:5fow.

impulse

(f{~~ Elldi)
ro!3o;;::s> ~ Sltl2:S>l.<;l.c'ccl t.,rocwD oro§m, <:'l.152emm
Dc.:lJ <:'l.§\ roBD COJoc.'Jc.:l.
~Em Clc'c i.'il.
inner cover

(f{ee~
t)t5~G<OJ~cl c.:l®m~!3l Om OJm c.:lc.'Jcrswm 6tJlcl.
allel

,<5~e!:» ~~~
:s:>®(l)~ltJ)c.:lG:t ol.[,l.z;:!®D <:,<;JC :s>DtJ~ c.:lo;roJ 68m
BD!3lD ~) ;.:l~ OJJ wJ~£), cyroc® <;,BtJJ(:bG~m~
ZSlC;.:l~ i:iltQm.
C<;l' <:,mr:;m&z;;)i:iltQm, p~>'.)c' t.,~c.:l c.:ll®)Z;)'3G~m ~m
14 Oc.)) Dl.ll Sltl2m.
£)r:;Dd SltQm, c.:ll.BSltQm, clGd?:!J &tl2m iil.
flying bees

,~
SltQ '1IB iilcmm.
wax

'~tS)JdtS) ~~cl
1.Sd56.:;! '1IB §'<t01<;mo:l coB@ ®uD@§m oOdmJ
<:,Od6JGEl <:'l.mSltQm. G&Jc.:le;roJc<;6Gd 3 80 6 ~clDJ
~ comc~ <:,e:JIlm!3l0G,j' Bti35 '1IB <;ljmB GroJ~m
~~JZSlJ5 SltQm. '1IBO~ !3lz;)mJ &tl2m.
comb building bees
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~w ~mel
Qit!2GdOZ5lJDZS>Gm0; OGd 3 80 6 <;clDJ 8 C,?ilOCc.:lzs1Gm
c:'ts:mzs1?iloGd885 D<; ?ilcel® oe;roJ 'fi5 ~JD(jD15l \,gzs1azs1
8 cl <:'c?il.
'fi5 ZS>Jozs>Qit!2zs1Ql.
wax glands

~w ~dc:l)d~-.:l
ro8D(j£'lzs1 'fiD?il~ ao6J D<; DGzs1 'fiB cQlJCi}cel®. G®
oe;roJ ~t5(j?ilJa 'fiB mdoJoZS>(jcl tl:lJO?ilJ ZS>G roczs>·
~t5(j?ilJa 'fiB mdOJOZS>Gc.:lzs1 sD)oZS>G~ ('fiB ~(jGD15l
G&6J5fDG~) 'fiD?ilO 'fiB Ci}C15lJ QlcOzs1 'fi?ilJ c:'Bzs>
G8~5:iD(jZS>0 aJ~~G®zs1 'fiBDc q'ciilD(j roc£'l ~t3E~
Ge0~iilzs>Cclli.D~ q'ciilG15lJG~.
wax extraction

~w 8-.:l~a
D<; 1".'!)CloDo~ cQl15l 'fiB <;'JDO~(j Gro:i DroC· G®Ot ac&
808 ac&D<; 1".'!)UOroJ 8cJ <;,D(~b Ci}?ilzs>015l'firoe;D<;
1".'!)Clo<fi5 <;'JD06Jc.:l£'lzs1 Gro:i 8c.:lcdo£'lzs1 Doll' ccG:1.I.
wax capping

,we;)c;
O®iiilDJ~ 'fi5 1".'!)ClOC1zs>oJ@DG®zs1?ilcG15l15lD,~ro(j. ® Qit!2
ZS>c<;ccczs>Qit!2zs1DJo(jZS>015l, ?il® acOflzs1 q'ciil<;c5 zs>015l
(0) <;'JroJO Ci}Qlt)J zs>015lD,1lroc.:l. Qit!2zs1?il® GdBoDGzs1
~JD(j ZS>@,&5 DGzs1 ?ilcl1' D,uroc.:l
Qit!2,&5 Ql.
wax combs

~wCl:lcl~
,&5\,gzs1B DGzs1 ~JD(j D15l 1".'!)DJac?ilcG ,&B zs>cBB.
,&B\,gzs15 Ql
wax scales

~w~G@-.:lJ
5?il o8?il ac& Qit!2zs1Gm,&BD<; q'JZ2J':!)~(j zs>o~J, D<;
cj'JroJo(jO Ci}zs115lJ8dD<; <;'JOJ<;15l(j zs>o6JJ Gdczs>
8(jJa?ilciil 1:.lla®zs1.G®® OCQl(jzs1GCil'~O q'DB(j ,&?ilJ®5:i
515lJGdZS>JBD15l q'?il0, 8cJ <;,DB(jO 858G®~<; ro8D(jzs1tb
<;cD ZS>celG®zs1 q'ciilD15l c:'DaJ?il(jcl ®?il 8cJ Gzs>:iiiil
?il15lJCi}eI. ®ro ,&B ocQl(jJ ((lJzGdB(jJ G®GcJG15ld'cJ'
a 868GeJ, GcBGtJJdG06J Galleria melonella:
Pyarlidae: Lepidoptera) oro 1".'!)DJ ,&5 ocQl(jJ
(cecz:;JG6J8c.:JJ @God'cJ' a868GeJ, GCBGtJX5G06J'
Achroia grisella: Pyralidae: Lepidoptera) DGdG(jzs1
,&5 ocQl DGG:1iiil(jzs1G<;ZS>cl <:'l?il. ,&BOCQl(jzs1GCi}zs1
Ci}6JJDJO <;'Jocl®J £'IB®O <;'ciil GroJe;® i@®(j 15l®
Ci}6JJDJO(jzs1 roJ®5:i <;,Dd6JDzs>0 6cc<%®0 ,&D
G15lJOcc8®5:i, cl~6J15l q'DBG~ Qit!2zs1q'~GDzs1 DOJ <;'ciil

tl<; ,&D5:i ZS>OCi}QlDJ £'IB®5:iG~.
wax moths

I
~{5d~J~Jd
1".'!)1".'!)elQi~Dzs> rocD~OcZS>® q'ciil, ®c~zs1 ®ro?il G<;a8zs1
®<;cl 88zs1D G<;GZS>J15lD01".'!)Oc8 D,1lro(j.
elliptical

,co«';
ZS>2®zs1GmQi~, ~O roJ 8cJ (j15l 8(j~ q'aB6J?il <;,DWzs1
oe;roJ Gc.:lG<;15lGaJE 15lJ®(j. <;,aB6J?il ZS>2®zs1.
brood / immature stages

~CO«'; ~~c;~clG
Qit!2 ZS>c<;ccczs>,&roe;zs1q'ciil ZS>O~ cQl15l gG<:Gdc.:l.
brood nest

~CO«'; q}wd-.:l
Qit!2 QigG~ 80 aB15l?il <SD(jJ G?ilcl, Qi~, ~O oro 8cJ
(j15l q'DBzs1 Ci}?ilzs>o6JJ ,&B DGzs1 ?ilc~ <yD g®J6Jc.:l.
brood cell

~CO«'; ~o<JW-.:l
<yroe; ZS>c<;ccc 3roD5:i <yroe; D<; roJ O(jO O®Ql~D aOJCi)
Ci}QlDJ <;, ac& G}QlDJ dDca(jcl <; q'zs1?ilt5G}?ilD15l
ocD<; Gro:f OCOJ:i8 ro8Dc.:lZS>aro@ 3ZS>JOO.
brood box

~CO«'; d~<iiI

?il® q'aB6J?il8m dzs> QlcJG}cel®, q'JroJO 0ca13®, q'DGdu
c,&6J5:iDc.:l, DJ2ooo06Jc.:l, <;'Jt5s?ilJD(j q'J~ OJWZS>g
Gdd6 ®()O®zs> aD5fDJ C0m®zs1 ,&roe; q'ciil <;ceJ £'IB®.
brood rearing

~CO«'; e;)C;-.:l
Qit!2zs1Gm q'aB6J?il q'DWzs1D15l Qi~, ~o roJ 8cJ (j15l
q'DWzs1q'zs1?ilt5G}?ilD<;(j. OJ®J15lJ:lG(jzs1~el aOJCi) Ci}QlDJ
§c5cD<; 6(j0 <yrogzs1 Cfciil ac& G}QlDJ dDca(j <; ,&roe;
D<;Gd GZS>JOocl Gd OCZS>:;ijccG:1.I.
<yroe; Ga()5(j Ql. <yroe; ZS>c<;ccc Ql.
brood comb

O~OW-.:l
,&roe; D<; Qlce;® oe;roJ ,&roe; Ga()B(jO oa(jzt! cQl15l
CtG zs>cQlccc. 68 3<;ao Qit!2 aO?il·o(j 0cc8®0 CfDGdu
<yD g®J6J(j ccGQl15l Gd 8gGc.:lc ZS>O<;'ciilq'?ilO D<;(j
Ql~15lJ ac5:iG5:i «(jB ac5:iG5:i) D<; m(jJ®ZS>(jcl <; ODzs>O

q'c?il·
top bar
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o~elcle
f,V£,me.ec Q).

crown board

oc;d ~eetl) tl)~il
5tll ~ii3tll 07.& .§t!2mGm ~m§)GEl~m ~ ~cl. ~JroJc:5
groD~ tll '!:ll7.c,7.eGC 8D @DI5 2 '!:llD Dt.::J E5m ~7.§l
5D @ .§t!2m '!:llc:5~J ~m§)w~m m7.p®,
DD m7.Y Q). ~i'!:ll7.§l 1lJtt.:: m[Q® Q).
tail wagging dance

OOJoCl)'"

~&)B8 roJ~t.::~'!:ll G'!:llJD~cl. eo ~.())~cl. c.:l~215~
ro)~t.::~ ~7.~ ~7.5l ~~ G'!:llJDd '-'0 B8 ~z;roGcJ~Gm Gro:f
@~J'!:llJ5 o<:w£k:l'!:ll G'!:llJDc.:lcl. ~@gl5~ o<:w§l-.:J ~i~
~7.§l ~1ll G'!:llJDd.
appendage

~a98"'JOtl)ll!n O)a~d
8t:5tl 8~Jotll' P())C c.:l2~D 813DJ ~l§l '!:ll2@m
o12:rol6cJm, c:;c~m, '!:llloGoJtll'tllm, OCJGotll'tllm, Dmc:;m
'l'J~ '!:ll3@m ~~tll' G()):T~~. C!lGtllJo'GDc:5J (Order:
Orthoptera) G()):T~cJD C)'~tll' '!:ll3@m.
c.:l3~8~Jotllltll'tllm = Orthopteran
Orthoptera

6d~l'.3il'" I 6d~l'.3il
~dB GGc.:lC ®<'i3m §)oc:;D~ cQ)m GgJ'Um®'-' '!:llJQ)§)'!:ll
etll'~o'!:ll~cl. 6cl 6cl BG~tll GGOD o~J'-'m @~J
~e;roJ eOG~j&\ Dm etll'~c:5'!:ll~cl. e~J' ~JroJc:5 ~c:5BG@~
eOG~:T&\Dm dc:5~ 6md3®.
enzyme

&» ts,?~OJtl)
~J JmJ:lG~m GGc:;13'!:llGG~cDc §liii~ ;.:l~ Dt:5~e<ro
g®J~G~m ~t.::cl. 6cl BGcs;f@~'!:llD 'l'~tll' ~Jw&'!:ll
Cclil'3~ ~mtlll5GJtll ~l(3c~mGGJm C)'t.::cl ~mtlll5GJtllfl
tll5~e<ro.
haploid genes

68d
Btll ~13tll 0l& .§t!2mGm GJ~~. G®® ())~~D 'l'~tll' GCJD
8c:5J GtlG~m Btll ~13tll 0l& .§t!2 BGcs;fil'3~m 7cl
C)'l~12:tll'GEl.
Apis

i:)E)tl)JDJ

Odanata = c:;mtll, c:;mtll 813o~J ~. G®13~ C)'GW:Tro1l1DC
8130 §l2~ g~c:5 c:;tll' ~~G[)m 1lJt~mw.
c:;mtllwc:5'!:ll'!:ll2@m Q).

Odanata

i:)~tl)Jd~DdJ
~2cO 8~JOtlll§l '!:ll2@GGJ:>BGcj ~J®JB'!:ll~m.
ortho = ~2~ (@zsI)
ptera = 8~Jotll' (@zsI)
6m@ 2t:5D 8~Jotll' 2())C ~2pD 813DJ ~l§l '!:ll2@m.
~2P 8~JOtlll§l '!:ll2@m SJ.
Orthoptera

O)oO)tl)'"

0lg, .§t!2m Gm o~o~ OJC:;Gcj813DJ ~§l oc:5JGJ G())J11'
'!:llc:5GJ7.i'lG@@~JD(3~D roJ5tllJDm '!:llt:5g,'!:llJD~®<'i3m
6'!:llJSJ<:wtl @~J'!:llJBDm oc:5JGJ Gt)cl'!:ll~cl D(gG~m

~lE~ 'l'~Dl5tllm~.
'!:ll15g,'!:llJD SJ. '!:llz& OJC:;~ SJ. .§t!20JC:;~ Q).
pecten .

0)~0 ~@~il
80mJ dB§)~ 'i)rot:; Dc:; !S\o~cl ~®<'i3m GDm

BBG®m (ddm c.:l13tll '!:llo6~ Gro:TG'!:llJD~) 02 C)'l§lDm
dBm c:513tllG'!:llJDGd ('!:lloBGcj) mD dBmm ~l§lB®D 'i)t.::
1lJtBG®m GJ~JDJ~ GQ):T'!:llc:5GJl~G~ Gro) g<l2~m~ '!:llc:5
GJlmG@ ~®~.
dividing

0)~tl)1'.3Ol~

'!:llGm8 .§t!2 (Trigona irrridipennis 88GGJ:fmJ <yB:som§)d)
'!:ll7.c:;lCDCGJSJt.::J '!:llc:5~l§l @<s20lg,·
.§<s2 0lg, Q).

Rosinbee honey / Kanawe honey / Trigona honey

0)~tl)1'.3Q}~

88GGJ:fmJ <yBGom§)d (Trigona irrridipennis).§t!2 @
C''!:llJW 80m 6'!:ll® 5tll c:513tll0lg, at!2 BGcs;f@~~~c:5c
~Jc:5~tll ddJm~m13 '!:lll~C tllm8.
Rosin bee / Kanawe bee / Trigona bee

O)tl)2SJ dOtl)

m7.ro7.~ dB§)~ Q).
virgin queen

O)~@'"
GOJtllZll ~cDtll' C)'())Dtll' 613 'l'c:5cl':;JD ~e;roJ ~m
Zlle:.JC:;J8G~m ~JC:;J GOJGtll' 89 SJce; 'l'7.§l 'l'JDc:5~~.
80J~Gcj edG'!:llJC GOJtll' Dc ~cDtll' ~GJDtll' C)'Jc:5clil'3'!:ll
C)'JDc:5~~clGd G~Jc:;m, GSJJGro:f 5DZll '!:lllD~® '!:llc:5

~C''!:llJO '!:llO ~§l ~~ ClC 00.
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Q)~~ l5'I6'JlO)C)<: lfcll5'lC))d~
863Z5f Z5l0@ ~l.~GU Z5l)t)<<;t.-) 5§~;;)c Z5lG 0"
~:5l§\t..ooe;.

crimped comb foundation / wired comb foundation

Q)C5~Q))C)

:::ll.& @<s2:5L<SfOQOQ 0)<;:5-! aomGC) cEo ",Z;;:11"'Z5f
00)(0 ;:;L'l):;n Z5l0L<"I(1i'\",C) §;;))t.-C;;)C tS"l1C!)I1 t)Z5)
Z5loZ5l5\;;)Q315i:55 ez:JlJ::>!<:""t.-§;;))ZOneU17l 5\l.5;;)cl @~
<;'1,:ilt.-~5\17l;;)
Z5loZ5l5\c.::::>!.@<s2;:3)<;;;) ell. Z5l.:5 :::l)<;;;) ::>!.
auricle

Q))QQ)C5@1Q)

d~~t5~ SB;;)J~<Sl' ;:;WJ 6d ~"'50 <;>o<»c.:lt:l§;;))Z5l)B~
B§::ilr; ("),,1(; Q1WZ5l.
physiogical / physiology

Q))Cjl~ @~c)C5Q)lO»)C)Q

OZ5l® Q:;{oGc.:ll:jl:5<dD;;)Q <;'1,:ilU§,O<:lUc.:ltlZ5) 6§",Z5)Z5lU
GDZ5)d' t:: D(:j~!)I tl""))t5c.:l;;)§5® 0<;W1 t)Z5) wl.8Be <;
Ciu Cf<;1C ::>1Bo<;'Z5)t)t5mc.:lZ5f<; ~l.iil5®.
O)~tJt5;;))5\)t)c.:l 0). eJ® cCl:m51));;) OJ. (800otJ-.J )Z5);;) i»,
i;-J~otB5\)O;;) :"1l. ~5(5' ::>J.
age determined polyethism / age polyethism

Q)l<;<:' d")lO)Q

o(~ @<s215"1 5\:.§) z:Jl(<;(dc 5\1))1))) d'~)l5)..:l. ~ @<s2Z5f3&J
CC;W) ~~Oc ~J~O<:lU;;) t:: d'6 )Z5)c.:::55" OJciJo1S)) <;¢:tJ(c
~02::r{' £~2!)\ d0J25"...j:5i ~ cl'~)C:I'))t:z;:)v -!,:5'Ij'O),,}~. ®
@<s2:55wO !)I;:) z:Jl(<;(cc ml.~$ Q<;W1 Z5l2~':;t) e.-"l.0~
<;,)Do~c.:: w3t);;) ..:lZ5);:;t:.Z5fIDt~Z5fw.

nest site / nesting site

Q)l<:lee
05:51m W) <;,03:;n5\ 8e15"1 dZ5l6)~t.> !)I..:J ("JW1,::)<»OJe.,J
ot):;{[)) (l)lS)",Z5f IDt8;:;025) D)sw;;).

,:;j<s2Z5ll.<;l.c'c ::>J.
nest / honey bees' nest

~l5'I~ee)
Cfocl1i'\c.)) (Arachnida) O:5lD D~(.'l;;)U <;,;;)m (O25)@
;:;c,JJ:;Ild'QZ5f,®l:jl6['Z5f, §B~c'cZ5f <;')~ Q~Z5f CfZ5fmt5(SJ!)I
o~ tlt5(SJ..:l)<;'z:Jle25))QmD 3GJJgGd 0)®1Bz:JlG;;)cl. 3®®
0~Z5f 00wocl 0030m!5l;;)Z5f D25) <;,mo Q@wod
:§',<;(cr;c' :50(025) d'D;;)o00:ifim;;)Z5f GC). o~Z5fGGJ'
OcUO;;) Gwj ::>150~~. COJ 3@1Z5f25)Z5fomD §B~c'CZ5f
DG";l(:j;;)Z5f<; C>lJz:Jl..:l~CO) 0@1Z5f25)Z5fG;l)Z5l§B~c'CZ5f
tlG;l0;;)15"f ", B<;l.c'0c' 3DGoZ5f25)Z5f ~;;)o;:;om
§:§l~c'CZ5f t.,3'l3..:lm <; IDt~Z5fBc.:lIDtZ5l·® @tQm Cf1§
5\~ Q:;{[, §:§':qlc'C:55 c3cs;f~ §63o;;)cl <; d'..)o",o 1'5

§:§l:qlc'cm 6cl 5(:jcs;f~..:lcl <; Cfl.:il.

6l<s2 §B~dcm @
tick / mite

~i)Q) I ~i) lfC)I:jQ

03~:ll dCc.:lJ i3<d dDOt0c.:lu wJm08Z5f0 GD25)e.-o/Q

d't:.6to;;)cl ~g, <;,oB~!5l o::;ro;;)J. o1,:ilGDl:jl ~B,
B;;)JO:5l 063!l', <;')WJO (SJ(~G@ "c.'lG,,25)<;,05~!ll <;,DB;;).
"'®® <;,oB~!l' <;'tJ(J, @o, !SIu WJ BCJ ;;)1))GDZ5f"cil~;;)
W(z:Jl. @o[' WJ Bc~.!J ~5\O ~ <;,m:ll1:5®-t~<;,Dc:b
<&>wr;d., @o OJ., BC1 cil.
larvae

q)~dQ
CZ5l<;,oB~:ll @tQ6Ul:jl <;'l.§)<;(5§B® 0<;W1 ooc.:::;n CcilZ5)
<&>~9®)~;;)· "dCt5l.1 @<s2Z>"fow p@OcZ5f 0<;W1 0;;)

3tJ1(8JZ5l)0t.> "dB:§l;;)~d' Cr;W) <&>Cd01Z5l10D" !ll25)1,:il
Cl.;:;5:i.
cell

q)~~C)cl
1,'l8G®GZ5))d0UO) 6(SJ"fg0c! 0c:r1@J8ee:l l:jlCc.'lU
(family: Formicidae) <;,;;)mZ5lc@m.8;;)~® l:jl[>'~ 5Gcs;f"c.'lZ5f
0)®)8;;) (''l<:lUJt.J)o;;)mDC>l6;;)mdDmw. l:jl~ 50<:>IDc.:lZ5f63
S;;))om <;,(z;I;:;::;fg(1))z:Jl t.,5GJ Q<;WJ o®&.
O~)e;;) Z5l20Z5fcil.

ants

Q)a!cl
'1(Z5f0QcluJ .••wt.>m GWclQ)30jeJJ (Insecta or
Hexapoda Z5l25m .:.wt,::;f oe:l01"Z5l8m) c.'l25) odD
U:5c;);;)U <;".:mf QJ~JBZ5l&;;)cl. G-:fD025);;)Oe;WJ DJ:;);;)
WJel5lJ Z5l03. ,,":leO~ 63e, cOQ W) c<;O;;);;)1)) 0tslJ()d'
~25)§~ eGmC:5I3C). oB<:lU5\ tlBC::JWU 01<; ~GJc' ~l5)cl
~§) Om50)~Z5l o~,,;;)cl. GGel c:qlm wi) OJ®J25)J:lG;;)Z5f
B;;))om il'-'lc' G<;Z5lcl~, 633Q63 dOt53'lZ5l p(SJCcl <;
ooecll5l <;,clE3 ,.!CSlCcl" <;,(iil <;':ll0 3®3!llcl W~1)))

(''lZli Z5l2® C3cs:fO;;)m 800,000 0®<:lU 6CJt)OO <;'l.l5l.

insects

Q)a! O)<;Q

G:l5o;;)u o@@Z5fO GZ5lJ015"1(CfeE:) 0Z5lJ0m) 8u 5~o
6Z5l)25) <;clDJ Z5lclo)o(SJc.'l, g05Z5lJo(SJc;), C'DOtO, O°C5JD
ow o),,~1:5E)D owcl <; crl.~@m @mCZ5l) 25)D;;)§Z5f
o@mC:ll CO)oGJ;;).
6l<s2OJ<;;;) ciI.
insect leg

~tsfcl90C:ll5 Ol~ l5'IdC:lldtS)Q

0(& D<; !5lcilJ Z5ll.0Z5l(5G0m OO)~d <;'l.§l 07.& '1(DZliZ5l0
"~i'1i'\®Qe;WJ :§lt5(125);;)Z5l0<;'l.§\ COZ5l0<:lUc.'l.Z5l0Z5l(~3®Z5f
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G,tilDZSl 0zsfm~J001B @C~ mOl 0,& '?ILz;:-u BSUZSl
G:5l0 'Y0 D<,;~u olJ:5'l--:lzsf 3:5'1)-5Ei.c:1£:k:J <l@§ 15k:! tI<,;
0,& (S)@w) £53 0C;1l)) m,G5\ mc,U!:l'1:;f10J.8:5'1 !:ilC 1lJt!:il.
centrifugal honey extractor

@t;)Jel~Jd@<;)dJ
~2D 8c.3Jo:5l,til !:il2® ",(S)Ju,,,,d OJ@)J8!:il3~zsf.
coleo = GJt.Jo~--:l (@ts!)

ptera = 8..JJ::!?i (@ts!)

~ZSl® Glt.JO~--:l::si 0r;! ~-: )::JlO~J ~2e... 8--:lJOz;f ~§l
:.ll2®1S)'.1:i?c5z5:5'l--:lm
s2e:)8c;lJOZl',§l :.ll2C3m d.
Coleoptera

ci8~m'"
~®0:.3m G;.)5® 0OJ'j zsfOUimc.3 5@). 1lltQ !:il,<,;,CCzsf
g®J~3:.31S)' 1:i?~)B®. (,."IOJZSl~GwB3. GJOJJO 0,0-":;;;
zl)ZSl:5)Jt---:li'OJ ('§t>2 !:il,<,;,Cc:::n t-(OJ,B--:ll':I.

ci@a~ ~m
:5)® (s)~J[,103d <;,t-(J>J>:5'JD:.3moe;OJJ !:il,,,,Cvcm 80:5'
05003d (zsf3@'0,,3) OJ,83.::5ZSl @tQm.
Gm3m:;!:il iiltQm QJ. :5'l"t)d Oi1l2m d.
field bees

m~JEiJe.:l mmEi <;.:5Cl:lt;)'" (mm<;)
OOJ(l) ("1S)'3m8!:il @1l2m:5l3 (l)~Jt)JOc.3 3t.JZl', ~m3d
co5® e,g:5lJD~iSlm o.::5J,-" d6C"ZSl OZSl t:i))CJ1S)':5l.::5.,.::
(3OJ'j.::5J08.00 OJl11.00) ~b~ o)wzsf~ ojJc." e...[0~30
g®J~~ <:ilJroou :5'l5dC3~~ iSl56~zr\ '-"~Jt,Jc.:l--:lzsf
OJ,O--:lJ30 G[,d~)uu ::!z;f53u .:00.::5,~ 5§::-Je; <,;,ZSlGlZl'
OJ,iSl <,;t>Cg:::ll~.
colony performance index (CPI)

m~JEiJe.:l 9"8 O'l~el
d8m oroz;:- CD~Jt,10--:lzsf d8m oro:5l C"~lt)J:.:l--:lt:i)U
Gl~®' B3cP30--:lm o,<£' D).::5--:l!:il0G06 (5"IOJZSl~Ge...
CD~JDJoc.3m O!:ilU ~t~3®m ;oroj <;I0U iSlB3®m
gmd:5l (S)roZSlc.3iSlmc.3:;f lSl~)DJC':: ~!:ilzsf 3roj dt-coc.3zsf

G,§)t:i)O '-",m5
uniting colonies

m~JEiJe.:l'"
3®Ot (o5~:!5l) OJ--:l1o(i3t:i)3m :!5l@ Beedo33 G05~:5l
GDw1S)' ('YOJe;GDwm) 6'l.::5~c5zu d!:ilQJcJ (S)mem [,JO--:l
:::l)OZSlddJZSl--:l, !:il,,,,c'c.
1lle.2c."~JDJOc.3 @.
colony

mcom OJem",
Q,tQ '-'"'OJ:5'I::!1C<5'l~ :ll.
population management

mcom",
d!) mc.:l:5l g"<(J>c.:lt:i) 85<5'11 155m o,©roc.:lzsf. c<';J' ():lJt:i)
Glromc.:l::si c.:l17' e® mc.:l:5l ~e<mc.:lt:i) G,til €l50
BeC>l'i3c.:lmuGc.3:;f~ \OdJ!:il0~OJc.:l3. oed3 t:i)2® CDroZSlc.3zsf
~Z5"I mo m~c5' g~<cn~Z5) 83m) ts)ce; o@es:>::!)2.
population

mlQ}~ ddm
~<:ilc5zm eco ooot5(l)Gd 3c.:l~G®m Zl'5 "2~Jm01e,--:l
C!£~ Dcm 85 G,iil d8mc.:l.
De; d<5m--:l "'J.
gravid queen / mated queen

a;)<';'"
~1OJ)O ®1t5CD03 0000 t:;t,j--:l.
anus

a;)~ a;)~Ei
<il1l2:s1®C®:5l Gm",m8~(5d Cl--:l3,,@m 8c.3J-~ZSl 00 G(5i
GZllGOZSlo,ro,~c e');jCJID:5)ZSlJ,,--:l.
bee buzz

a;)dlmD",
::120 t;--:l ",,00 1:;',fS, GJ:.llt53~c.3. CC".):.3",OJ:}Cc's) ~OJ[,.
gravity

maCOJ§m
emc:)) ~8W:5)® ~c..,d8\ti35'6»),.,;(, ..~m ~1§),u<:J~)~cld)Z5)~

GJ§:5'D ~§\Zlljm Ca)~.
.3~Jrozsf!j'l ::il.
domesticated

COl<;:JO'lt;)J@oJq}d
t:i)(5<5'1i3@1l2m30l' t:i),,,,CC o®mB:5l Dm ~3e,t:i)) o~roc.3.
6mo Q;1llC;roJ GJ1ll10 lSl@EJJ I:;'m:5lt5lSl:5lc:1!:il.::5J@D<;"iil
C!lB§z:il1 c.::~1ll;'::.

COl~O'lt;)JD
!:ilGm3 5l1l22J\GC.,,'1Iroe; 3OJ1 c."<:il!JJ 1:i?OO--:l.3CD1cJz:il10
~5iSlt:i)Jt) !ll,Gmm3m (J;lJz:il®,Cc.:l® OJ] ZllGZSl!3@1l2 'fi~
@~e,B(;@)m t3J<';<5'I€lGcd'§Zl' @1l2 a"J@c.:liSlm. z:ilGZSli3
&1l2m3<S'f1:i?o6:.o 5!ll oro!ll o,E; @1l2m30l' 1:i?0oc.3mGmm
;oDmd t,ZSl aD <,;,zsf5®u Bed3:5l DE>ZSl--:liSl.
1:i?06;.:: ~.

Dd Q}e5,?m
®cm5 <;'1OJ1-:5£',,,,@m d6JZSl eOJc.:lJ CD,t'\® 8&c.::
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clG®0Gc.:J' C3IBC3015'><ll~zrl.
scout bees

5dd"'la tSlaStSlC:Sel<;.:l
c:k~)Do Qd <;'15'>D01llDaDdD) GC015'>c.:lt®U wIe, Qd Zllag
~lda)~15'> :@c.:l)DCc.:l. aBC30c.:lU W)~ G15'»Zllo@zrl,
G15'»GZllCC3@zrl,aBC30c.:l C300ZSllHmc.:lZllCi@zrl,mBC3Ci®c.:l
C3®ad aB&lc15'>c.:li:3c3G®zrl o/if; ZllO-<:lS)Giil:fC000) C3dU
~ldm~15'> :@c.:l)DCc.:l.
§l0C30 G(0)01llI15'> iil.
sustainable agriculture

~I!!l~<;.:l

cO)1il®. al~1ll~zrl G® C3e;W) e<e~DJD W)01llJ ZllCi13.
sucking

CoC;)lC)
Zlla@OJ~c.:lZll8uD15'> ill~Dc.:l (GZll)UC3) Gwtld C~Oltl 00)

m~Zltt:5D 8ti35 ill~tJc.:l
z:5.)2@ c.:»~(.J @.

tibia

Clm<;.:l (9@5~lll~C)

015'>ZllC0§l ccl@~ ~)oZll13zrl GD15'>Ciil) G~15'> 6® m§l
ccl@~ <;,D0<l2~CZll c5ZllZllc.:lGWud OG~1ll OC3Jc.:l15'>
<;,<!fiZllJ~t.)c.:l.
gGu-<:lSl'l)~D iil.
gene

Cl<;.:lloG)tSl<;.:l)
C®iil ~a~5G® wIi:3c.:l)D Gwe] 1ll® o~"J13zrl (~)CiZll13zrl)
1llti3 e,BG® wIi:3c.:lJU <;'I§l C3dUc.:l). cl~co&3Zll 1lldUc.:l.
C3CiIO)c.:lJo&3Zllc.:lJiil. De; ox.:no&3Zllc.:lJ iil.
female

@@CC)l~CQmtSl I @@cC))~CQm ~C)ll<;.:l

8t5zrlu 'f<~?1ll ~ SUl'lc.:l. C38t5zrlu ~[lCiz Gw:f ~eol5
SUl'lc.:l. 8~b~Gc<f GGC3C Zj?G 8£D15'> GGoD OC3Jc.:l15'>
g§l:@c.:lJDzrlu C3®CClmIGG®zrl 8t5zrl B15'>J(g Zllb wIi:3
sDl'lc.:l. 80 a<O§lc.:lZll aBDad£b :@c.:lJWJ C3®iilzrlOt5G®zrl
8t5zrl B15'>J(gZllb wIi:3 sDl'lc.:l.OGc;;i'@Gc.:lzrlCJ. CJ.G. (DOT)
15'>®sDl'lGc.:J'Zlla@15'>J(gZllclDroJDc.:l GC3Jc.:l)C01~G®zrl ae,
Zll2~ZllJt:5@Zlla@Giil:f015'>J(gZll D(gGc.:lzrl aBC30Gc.:J'ecroD
roJ01llJ D15'> Zlla~® CiC3Jc.:l15'>SUl'lc.:l.
xenobiotics / xenobiotic substance

5ci@2>d)
G<;8c.:lJa1lll§l Zlla@ GC0:i0Gc.:J'C3J®J8ZllGc.:lcl

di = <5 GwDd G~Zllcl. (@""')
ptera = 8c.:lJad (@""')
615'>® 8c.:lJad G<;Zllcl a®~cl 'f1§l Zlla@zrl. ®ZclC3zrl

®5CizDzrl, GZllJ1;0IDzrl 'fJ~ Zlla®zrl 'fzrl1llt5C01llGC0:f0c.:l·
G<;8c.:lJa1lll§l Zlla®zrl iil.
Oiptera

5~@ 6'lOl<;.:ltSl<;.:l

1ll~ 1lllzrlad i:3B® C3e;WJC3®WO Zlla®zrl Gro 'f1§l 'fDc.:lDc.:l.
G®c.:l 1ll~zrlG('0 B1llcl DCldGc.:lzrlOZllCi~c.:l ~ 'f11ll.
ovipositor

5~@<;.:l

G®Ot OJc.:lJo&3ozrl®J~D. 1ll~u. 1ll~Duc.:l. 6® OGc;;i'@Gc.:J'®
15'>D C3dUGc.:l~ O~1ll i:3BG® wIi:3c.:lJDcl 'f1§l GGC3C Gwe]
GGC3C CiJ&3c.:l.
ovum

me Q~5mQ)@eitSl<;.:l
<;'JGC:iZll1ll0oC0c.:lzrlGroC'l®zrladc.:l 6Zll® 1llCc.:lZll(~CldJDZll)
a®~cl Zll®a15'>c.:lD15'> <;'JGC:fZll i:30~. ~c! <;,wGC3zrl
aCiJDt:51ll15'>c.:lU15'>'fJGC:fZllGc.:J'1llc9101ll <;'JGC:fZll e,Ci~
DICeO <;,t)oc'2 GU. ~15'>Gc.:J'8t5c.:lJGro 8ti3Ci® ®1ll G®®
<;'JGC:fZlle,o~c.:lzrlGc<f Zll®a15'>1llcGc.:J'8ti3Ci® GD15'>clD15'>
~C3J 01ll C3ti31llal-3; 1ll~zrlwu ~t5c.:lc.:lJGro8ti3Ci®, ~t5c.:lJ
G15'>JGa~15'>d ~c! 'fWC3 GaGzrl 15'>®6®&3zrl ~t5~c.:l Zllb
WIZll.
plain polarized light

6'ld~)d @'l))5m~m

clBo~d C3JoDd ~d GC0J01llI15'>.aBC30Gc.:J'C3JOud eS:lJUc.:l
G15'>JGZllCC3@zrlclBoD aDdUJ GC015'>c.:lJ wIe, Giil:fC0WJ
C3dU ~l!i!'m<;15'>c.:l.
OocldJ13 Zll2§Zllt5®c.:le.
sustainable farming

@ciC)) Q}t::i:>m
d8~c.:lU <;'JWJCiZllI5®, 'fIc.:l GCDZlll® WJ clat5CldZllCi~eJ
'fJ~ GdDJDzrl o/i9 Zllo@zrl 'fIeJ <;'C3czrl® 8515'» 1ll~zrl
8BC3.
retinue bees / court bees

@ciC))Q}t::i:>C)e<;.:l
d815'> Du) GdDJ 1ll~zrl 08zrl C3)<;15'> aIwI~C Gab
C0I8® G®® DCGc.:J' 8515'>J GdDJ 1ll~zrl ~Cizrl1ll0GeJzrl
d815'> clat5CldZllO~c.:l Zllo@zrl 00) GCDZll@zrl 'fIc.:l GD§lzrl
d815'> sDl'l ciil)C0~.
queen retinue / queen court

~)~ ~oa!;) @~@d)@elim<;.:l

1ll® m~JD)C3Gc.:J' <;'JCicl@)D C3e;WJ 'fJ~®-3;Zllc.:l~ GD1ll
OJ&3 01ll O~G@) 'fJGElmc.:l <;'I§l ZllOt5® C3e;WJ~Czrl® 01ll
O~~ cdjJ Gw:f 1llIG GaJC~15'> 11l~GD~Gro od 'fDc.:lDeJu
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~aC)8Q)otslr~ Olai!ci
ptie) 8c..:lJad pmc ~2E.) (pe)o~G3cl Gd 8@Ul <:'ltil
t>la@m. Gt>lfCGG3loGuCil (Ordre: Coleoptera) Gmf~G3u
<;'G3d t>l2@m. ~2e:J 8<.:Jlad pmc tit:ll ~2C) cgBo<.:J§m
~d Zi?6c<§-<£<.:Jm<;'<.:JdD25"lt>l2@ Gm:i~<.:J.
~2E.) 8<.:JlaZllldZllm = Coleopteran insects
Coleoptera

dl)@mwe) 8@B \9mBG3§m BlZi?d Gt>lG025"lG("JGOJG®:f25"l<.:J.c.'l~Je)Jt:l<.:J.
alarm pheromone

<;~C)re or~
<;~e)IC Ql~m (Apis florea cJBd dGc:iB(."JJ) D8m
t:lt>ldt>lo Zll® t>l1<;ICGC m@t)J t>1025"lal&·
Ql~ al& @

Danduwel honey / forea honey

<;~C)re Q}~
cJBd dGcJi3(."JJ (Apis florea) Ql~. G®® al& Ql~
CGe>fi!'lG3ZllBl D<;G3§m pd t>ll<;lcc 5e)2Zll ddJ25"le)C
Zll25"ll-l"lc@8. t:ll®J25"ll:K;;G3mD(S;llC t>ll<;lcccl e)ti(l) Gt:l<§.
7oocm2a®~ w. al& t>ll<;lcc e)<;<.:J@~25"ll<;'Zi)B§cc
<yw~m 8@u) <;'IZll.5e)2Zll t>l1<;C Zll25"l25"l@~ DGe>feG3cl.
G®® Ql~ t>ll<;lcc <;~e)lc @tG3 e)cgGG3m<;wI~mGEl.
Danduwel honey bee / little honey bee

<;citsl~dOl Olai!ci
<;'Gw:iw~e)c <;d 8@UJ <:'ltil t>l2~m. z:l2om. <ildz:l2om <;'J~
t>l2~m <;'G3lSfG<Sl:i~<.:J.§E.)25"l:JUJ (Odanata) Gm:i~c..:lu
<;'G3d t>l2®m. <;m3'wot>l8m
Odanata

<;<:So~ ~O"~Q
<;t5a~c..:lcl em5ZllGc..:lm <yW<; D<;<.:Jm@ Dtiwt>l <;,Dwm
aW~Ge)m aBclm t>lG wI§ t:lOC Gat>lo~G3. w8e)G3m
Zi)G Cfltil m~JD)t:lG3cl aBclI13J§B® t:l<";WJ<ywe; GauBc..:l
G®G3 ®§lm ZllIQlG®m <ywe; ['<;c..:lm@ <;'ttil pQ)OD<; W)
de25"l Gt>l:f@a<S"l8GDm BlBclo~c..:l t>lG <Dc.t>l.
mirror box

<;lOlr~ O)rCJ tsl~iil
<;,mGmet>l @ Ql~m Zll t>l1<;lcGc 80 ~uti 1 - 2 d <;'ZllO
Q <;'JW)O groe)<.:Jcl Gt:lJG3J(l)16);3®m ap c:J @e) 25"l1~®
<;'12?t>llOt>l Ql~25"lO <;lmB®u roJ5ZllJ t>1025"l 25"lIQ~
5c)(S;l(."J. t:lmBlGEl<;<5">25"lIP®
sickle dance

t:Qod Q}~ci
t>ll<;lcc Ge)Zll OCG3 dGm25"l 625"l Ql62m.
water earring bees

~iilOlQ
::ll& Ql~m ;3®CC §B®u W) w180B®u <;,e)(S;l1ltl25"lEo®
Gdm<;25"lG3 tim®ud Eo® (l)18®ud rol5ZllJ t>1025"l
Gat>lo~c..:l.
smoker

~63tslaCl)~)C))o
CfltilQ 25"le) deBlG3cl g025"lt>l gWlBlc..:l tl(S;lGc..:lm8625"l

~8Q)Otslr~ Olai!ci
8c..:lJad ~mccl a®~cl <;'ltil t>l2®m.
COGuOJ (Order: Diptera) Gc.'l:i@t>l t>l2~m. ®Zdt:lm
.®1j6ce)m Gt>lJ!:6ce)m. Gm®tdt:lm. <:'lu ®tdt:lm. <;'l~
8G3lalSf 6cl pmccl a®~cl <;'ltil t>la@m CfG3d Gm:i~
c..:l.~tie) 8G3lad 2<SlC §G31t>llB 8G3:Jad c..:Jmccl D(S;lG(."Jm
<;. a~8G3lad pmc GZlliCt>l e)(S;lGc..:lm<; 5t>lO~c..:l e <;'ttil
t>lc""m. G15:dCt>l8G3I<i%G®~cgBOGd t:l®@OZllJe)G3aDd[)l
ml6)(!)u c;'JWJO w.
G<;8G3JaZ>\ldZ>\m = Dipterous insects
Diptera

~@drci
~~8c..:lJaZ>\ltil G(l):i~c..:lU <;'c..:ld t>l2®m Gm @~ZllOc..:l
G<;@olm GEl. G<;@6cm t:ll®J25"lJ:lGc..:lm5Gc:i8c..:l8m Gw:i
aOGamZll8m GEl. G<;@6cm G@JGwf G<;G25"lZi?u ~mlB
8@Blencl GwDd GaoaG3cl <;'IZll. om Zi?®~m
t>lCJr:6cDm . t>l~ G<;Q)0lm gt>lO G<;lo)O~ GEl.
hornets / wasps

~C)8~Cl)rci5iil
t>l1<;ICC Gtlz>\ al<§G~25"l <;,mGmet>l Ql~Ge)cl Zll®J Gm25"lJ
®p 6@~ 25"lIP® <;'12?(l)l@)t>l@62Ge)Zi?u 8~mlme(!).
liquid transfer

<f5 GJ~O)tsl
®)Z>\3 Wl 8Zll2 c..:l25"lG<;a)t5cge)Gc..:lm ® CIG@25"l Ol25"l
t:lot>lC25"lGc..:lm,.::d e5m. 625"l® Ol25"lG3t>lU<;'18c G<;t>lcl
t:l@Zll demo
diploid genes

tsl~i!l ~Cl»)~0l Q}~ci
t;Go:f(l)l~ Do Ql62GDZi?Gmm CflWlO groDc..:lt>l 8@o®
8~@e; Gw:f~Dl C@Jmm25"l) Ql~m. 25"lU25"lQl~GDZi?
t:l®aGc..:Jm 8B25"ll Ql62m.
dance following bees

tslrO)r~ ddtsl (Oltslll)ddtsl)
t:lot:ltic.'lGd G25"llGc..:l1j11lde25"l.
unmated queen
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tn~tsIO)",
-.:l@8cG-.:lcl !5\~ 0300,,-.3 83mJ <;,m d~Z5'iD 01~dcl9ti
otidt.1(OlS'lm --01;5)c<'iJm @-.:ll1:5)JBtlIDc.:lGro:f ZlltlIDc.:l.Zll
oBC-'oc;d G[)Gom qZ5'i d~Z5'iu C-'Jedclo[) c.:l dCG-.:l~
DJC-'c.:l1:5)om 9"'<""c.:l Gro:f 66 dt-.:lncrf @c.:lJ1:5)JBtlIDc.:lZ5'i
ruco~m 9G<;'(9c.:l.
niche

tn~)mO) qC)w",
5JJ@O u;S:>C;c.:lmtil8f ucm-.:;cl ",mro::rf'....,::;), q)roJO
~Z5)J($'I~25)l ~t..J,J;..:). Be) ~[,::.:.:!. ..;33 GtJ:;~w~
313,:;oj~1·("<)c.:l::rl,.do(ror~e Gt.;::5)0::s58rPZSl 6ci5JZ5'iZllO~c.:l

BEw.
8ct.) al.

inert stage

tn~C)d Q}~m
1:5)(<';(cc !:i?<St,? 1:5))(5c.:lc.:lmcyp1:5)om dil:S2Z5'i.p~®c tlc.:lO
~::5) 14u I)~J qc.l dil:S2m.C-'JtVJml3GwZ5'i1:5)(<';(C(;cZ5'i<fiDl))
8-.:lt:1(;<V ",mJ(;:..3",<;m cpRJ)C die?Z5'i.
house bees

~~~~ 8",)00)ltn C)a~m
otiD 8:..310:5" -.:lf$'(;C D-.:lZ5'\c.:l61:5) C-'tV1Z5'\tl<;,(B>1:5)2@Z5'i.
.:oro:i.:otVJdGuOJ (Hornoptera) G61J'0wU qc.:ld 1:5)2®m.
1;5)tV~@ltlc.:lm-.:;cl di3!5\ 0(5t> 8-.:lJo:5" -.:lCflCcl <;,(B>
dw(3-.:;Z5'i, §e...ttJZ5'i <;')~ ZSl2@Z5'i<;'c.:l:5"ti::5) ",(..<)1'0:'::.
1;5)Ji~' BwJO!5\(:ll'ZllZ5'i= Homopteran insect
Hemoptera

~O)~)~O))d Q)mO",
dll:S2m.:o<ri<;'~01Z5'\ c<,;o Oi~C1:5)J[, q1lJ;;)Z5'itJIo",-.38@u)
<;,(B><;9Z5'iB-.:lcl. .:o®® <:eZ5'iB",c.:lZ5'i~~JZ5'\!l) "'(")GoJG~jm--O
<;,ti3>;;) qtJdd)t..::rl!i3~ £)~:;i 1:5)01;5)CdS.

Nasonov gland

~~o)Q<5m'"
91:5)<tilGc.:lZ5'i$roumd. CYG~e> 8ii33. c...-fD)roJ[) B<O
C-'roOJC-'c.:l.
Oro010-.:l RJ.
instinctive

~0))8"'l9 Old
cy5 8:..3(8 [)cZ5'i GmJD,p orB;;. GmJG@ot o(g.
GmJG@ot o(g RJ. G@Ol o(g RJ. Bc.:l(p o,g OJ.
unsealed honey / unripe honey / green honey

~O))~~dl Old

die?Z5'it8m ZSlO::5)o(g 0(1:5)8G® @c.:lJ[)Gc.:lZ5'iC-'e;roJ Zll[)
[ou:5" ro10Z5'\w Cc.:l c::~ 0(&. C-' 2t5~",-.:lZ5'i C-'ZSld
.:oZ5'\l1:5)C0,&. ee 9B>~';lZllC::qB1:5) 0(&.

G@Ot 0(& RJ. Bc.:l(p 0(& Q).

unripe honey / green honey

~O))6'ltsIO)
d[)JC0J5ZSl 0300ed dtJ!5i[)m, ii3cl®tl1;5) Gro:f (J)2roJ@Zll
1:5)O~ GmJc(1'->. ®j:l)Gl3wJ 58Z5'i tJI® 9Gc.:l:fomc.:lu (l)~

",mJc(iil.
wild

OZ)Z) m~)C))Q
m(ror® d8£)c::cl <;'(c.:l",,,®dm Bc.:lJC-',B",d "'c.:l~C-"ot5(l)Gd
Gc.:l",<;m.:o::;)cl 83mJ (l)~)[)JC-'c.:l.
mating colony

OZ)Z) C)lwi)
C-'·d5(l)",d "'c.:l~®. m(ro(§ll d8mcl OJt5dZSltl o·C-'t5mGd
"'c.:l~®.
o·C-'(5m BC::Jo,Bw OJ.
mating

06'l0) Q}~ C)l<;leG
CZll o@::;) 0(& @l:S2(1:5)(;m8 nll:S2) ",<51 Goddo:.:l ®Zll
oB>5'[) B@Om z;)(<';(cc.
<;,Dc®1§Zll @l:S2z;)(<';(cc R.I.

prostrate nests of honey bees

OOJ~ GleG
qCGd Ci.CC RJ.
floor board

otntsI61",)
0(& <;D-.:lG@,Q)®O z;)(8",e~ qc !i3§,®(J)1:5)(n:::lJO",c.:lZ5'i
",ro:i etlm:5" :eJ5wtilZ5'i RJ®O o<;-.:l ",[)Zll o(e~ c'~' 6c.:l
~8®u 5G~3 <;::s5CJZllJt):.:lcl<;'(til <;Dc.:l@l1:5)Oc[)J. 0(&
<;DC::® 1:5)OcoJ.
honey hunter

od~ C)<;
cyroe;Z5'i<;'(B>til3@) £)01 [(5ti(5~ Q 0<;. cyroe;Z5'iq(53 §B
C-'<;roJ GmJ(J£~ pOd o(g OJ~[)Cu o(08c.:l ~!:i?[)<';.
old combs

odS8 QO)d50))C)", I odS8 QO)d5",)

G[)md otlID"':.:lt:pGm 1:5)(<;(cc Zi?~ dD:5"~ Zll® WJOZll
1:5)(<';(c"'cZ5'iZll®qJro)Oc.:l eoo I Gro:i qJocl~J[) CRJJ (l)Z5'iZllJ
d5",c.:lcl. G<;J' @l:S2Gt:p~J·
orod[)mc.:l Q).

inquilinism / inquiline

od~j80))c) I od~jaO)",)
_:.-md dC",c::t:p ®Zll Gro:i !:i?~ dDd GO@Z5'i6® WJO!:il
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e5c.:JJG(O)m :510 00:io13SD13 CQ)l (.'),:7>®. 6;,;d GOj8D
SDD CQ)J (.')m15'l1 e5c.:J)G(.1 oo;,;om oroe015'l:.:l
WJOtSl:.:lJroO <;'[iJC<;l-.:lZll Gro] €;::l'l1J:l:;'))3.;;,~.
oro8Dm--, ::il. cro;,;t:0jtb.fD:.:l Q).

parasitism / parasite

Od6)tiQ)l~
<;,m <;':.:lG<..1-.:lroO:5\ c0<;OJ :3)0) v;:;:5' C,,:ib -.:l~~ 'h:5'
<;,StilD)8tSl0 rol ·b.:)9c:.J<; ?Jcltil "'::l'l1t::~® .;;,ro:i <;'J:>!®
05lSlDJ<S'I;';-.:l::5'1,.:l~t., @-.:l):5)50. alu2 ",d€;z:l»)t.-15-1:51Z,m0<.1

<;)0:;) OOCb.:)l~cl <;"tiltSlom['J GDmt.-O :5'0 ®~ ecc.:J)o
(d815'10) :513 c",roj<;5-.:l15-1ec.:5'<;,C :5)530 <;,),•.nO",t.-e15-1
®2mG(.1 9om:;') znc£-.:l)t..d t-c'-' OD:;It)l (S),i'.®, ®~15-1
Cil~JDJo",3 <;,).:):;i3JD c"'<;OJ dC:3) e5::J).:lJ(O)",--,m ,.:l!i)t"
5lSl B~® <;'1~ 06€!i:>! ZSlJ® §:.:l1.
altruistic

Od1(5)

00)(0) tSl&tSl) Q).

pollen

Od1(5) Cfti<g,tia~",
tSl,<;,C0C <;'l1SJJO<;,DCldDlSllD:.:lO<';1SJl00)(0) GC1--'J
clG!ieJ-..:l ro,85®.
pollen forager

Od1(5) Cf1~Cl:lQ)'"
c..,.fDJt:0JE5tSlt.,6tSlZj? ZSlG ::3.:)J(O)",U<;51c."O 1SJ£:5') tSl.:)~)
tSl2~®t." OtSld ZSlG ~'fQ::5'f (®)o3;) O::l'ltSl) rol cOi3m
<;'Jrol0 "'tSll0d '-ic::5'f :::l5~t5~ 3~::l'l-.:l "'1SJj :5'C0--'.
pollen substitute

Od1(5) Q)dlQ)l

O<;:lc:!o(S'\1tll-.:l::5'f0<.1 od'oDC 0.:)](.') '-J£i~3 1SJ0 (.')::5'fm)
8"::0 ('c['::5'1) !:.j?'-'. 6d ::3.:»)(,")tSl&ZSlX.Jz:;i 91>'1 !:.j?C,))

G{ro-.:ld ~. coc:!o SlJ::sl-.:l::5'fii'lp';')om O::l'lt.;) v<ro.
pollen grain

Od1(5) (5)@C)1

(l)~lt;nC-.:lz:l) ..n:3)Ul ::sl0 <;"tiI 001C..').t,,<;-.:ltSl001(,) m6lUJ,

0,& (l)Q)cJJ 9",<:n-.:l oro cyroe;9"'<G>:.:l<;'1>'0®c~::5'f8&308.
pollen stores

odla> ~eo",
0,& alq)::5'f5815-1 6z:l)~ z,,0<..')?,5'100)<..') ®~::5'f",,,, tSl,<;,cDc
(.')6lcJ) §53 ce;rol 0,& d[,Co-..:lcl ~\8iil5(00::5'f lSlmJ
(l)mml <;,t50~15'10\8m-.:l.
bee bread

Od1a>W1~'"
p!iO--'ZSl ",t5<%",~ OOJ<.." m:::l<;Gt.J15'IGtSll0C.

",t5~eJ Q).

anther

Od1a>~'"
6cl pc:!oc.:JtSl 06J<J)W1mGd mO<;GDm 06Xl) tSl&tSlJ
6® pc:!00d ",roj 6® 5Gcd@c.:J0 <;'c.:J:5iGDmcl ~@oc.:JtSl
:;')C°t:ilc.:JGDz;,O G(O)m c.:Je0 ro) tSlC°tSlc.:J0lSl otillSlB0.
0®® OOJ(o) gtJJ1SJmc.:Jce;roJ PE:O'l, Occ.:J, tSl2@m, oclElm
tJDC::5'f <;'J~ Bco ®lWJ:lc.:J0,,:n<;) '-",m00 BBD C>.lJtSlc.:Jm
<;,mDt5:5lmc.:Je <;,,!5l.
pollination

Od1a> O~Q

0,& al~::5'f0d opoc (GlSl",Dm) OJ<;Gd OO~J~ 6lJ&36
mdrjGd c(~ <;,,53 <;,DOJlSlc.:Jcl,Cj DOJ 8&30 see.) G610
DC:;>,,:>! CtfO C?,5'I <;'1,5lDl5lSlmc.:J.p~b053m 6tSlZjltSl6
",mJj:)'ltSl.:)m?,5'lOO)<J) tSl,353 lSl® ZSl,<;,CC 0DlSl 0mm c.:JJ0
ce;roJ G00 <;,mtJt5lSlmc.:Jo,od 0d t:0J5lSlJ ZSlOS.
ZSl26 OJ<;c.:JQ).
corbicular / pollen basket

Oa~ tsndQ) ai~cl
ZSl,<;,CGC <;,,53 <;,mDC>l150< cyDcl iil50 oe;roJ
@c.:JJtll1BDm ~~m.
6l1D DJI5c.:JJlSll0c.:Je.
cleaning bees

o~~jW"'l
:;',0':;.:):;')15, Q)).,)):;')15, roJm<;Jc.:JZSlGro:fBmJC>.ltSlJ5tmGc.:J:;i.
0§0Q)"fD:5')Dc.:J - e50:.:lcl 60 <;,DddJDO ocl B®.

pest

eoe ~C$El'"
!s)2@ e5::u~::.3 OJ.

tarsus

o~dl
Cl::5'fS 5£) sJDm-.:lcl.

~~ 0,& 6l.
syrup / honey

o~dlQ)~<;~ee
0,& ~~ tSl,<;,CCtSl 0,& (l)6lc:lJ tSlO <;,,53 D<; GtSlJOo.
el,& @~ O<;c.:JZSlcyro£::5'f0 <r,cl0cl 0,& tSl,<;,CC G~.
honey nest

o~dl<;C)"'~
~~ 0,& c6lJ(',),zI'I® oe;roJ dDJt:0J5tSl 0,& ~~
(',)~JDJc(jm GtSlJe'CtSle®. 0l& <;C)c.:J0~~ 6l®6
-:3>,8G0m oro ® GZSlUG0::5'f.:il~ 0l& c6lJ(o)zI'I. 6l®6
'_~l8® <;'1~00J~0d 800 o,D53 gDClSl Dm @e.)JDcl
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0::;. o::;eJc.:l&!~®c.:l!:ll' 0::; ~b.
honey hunting

Ol~ ~dc:l)dtS>~
0z& roQ)eJJ Z5l0 'l!z63'1)6Do::;GZ5lJUC35mJCl:lc.:lu o13iGmJ5.
mzD!ll roJ525)J Z5l@;roze, a5~. 0z&Do::; OJi!l D8m 0z&
cQ)J roe5'l®u m1:5®J~c.:l Z5l@;c.:lm0c.:l. G!:ll'm~JaC3J5 Q)Cc.:l
roJ525)J Z5l0@m 0z&Do::; D8m az& '1)D13iZ5lorommJ
ca~®c.:l.
honey extractor

Ol~ ~dOld~~
0z& cQ)Jroz~®·
0z& mdC3JOZ5lc.:l Q).
honey extraction

Ol~ Q}~m
C3®Jdc.:l ro~JDJC3c.:lm DCl:lGc.:lmdD13iDm. 25) Z5lzo::;8ZllG
az& ddZ5l0~J (roQ)eJJz:llO~J) Qlts2m. ~8Ge,) t:jlCc.:lU
(oz& Qlts2 t:jlCc.:l) ~c.:l13iQlts2m.
honey bees

Ol~ Elld~
az& Qlts2z:llzo::;8ZllE:az& c.')Q)eJJ5Cl:lJc DCl:lGc.:lm~63Dm
Z5lJCc.:l·Qlts2 z:llzo::;8GD63m az& cQ)Jro!ll roze, z:llJCc.::·
Qlts2z:llzo::;8~Du a5C30Gd Cl:lJz:llc.:lmGm wDromc.:l Dm
~DBc.:l. az&DJOc.:l c.:lmm Qlts2z:llzo::;8tlcu C3JGd!:ll'su13i
®gDromc.:l c.:lmm 05C30Gd Cl:lJZ5lg16JDu C3JGd!:ll'GD13i
DuDroJO Gz:llGt5.
®gDromc.:l Q).

honey season

8~lOl~ q6~
Qlts2m 25) z:llzo::;zeGe 8u ~mGme~ z:llUPZll C3e;roJ
C3J®JmJ:lGc.:lm '1)G3Gc@m C3z5c.:Jom gG<Cl:lc.:l. G®®

'l!mGme~ gG<Cl:lc.:lDc25)JZ5lJOgG<Cl:lc.:l!:ll'DCl:lGc.:lmo::;o®
D225)Gd®wuc!:ll'ec.:l Qlts2z:llzo::;zecDCl:lGc.:lm0::; C3zce,c.:l roZZ5l·
flight radius

8~lOl~ 8@lEl
~mGmGz:ll Qlts2m rou !ll® z:llzo::;zeGe8u ~JroJO groDc.:l!:ll'
z:llOJ8c.:lJC30 z:ll@;roze, co5® ~O.C3J®JmJ:lGc.:lm'l!mGm@z:ll
Qlts2m 8c.:lJC30 z:llom ca5® ~O.
8c.:lJc.:Jz5 'l!Oc.:lQ).
flight range

8~l9 Ol~
Do::;t:jlUOc.:lz:llroQ)eJJz:110'1)6 8c.:lzdC3e,m tlzGl az&. 63GQ)m
aJ5C35z:ll 25)13iDc.:lc.:lUG13ioCg63(l;l25)c.:l 'l!D® ®()U®Z:llU

Grom ~J az&. Qlts2m 58m z:llom az& c...."7.z:ll8G&!

@c.:lJtl8Gd 'l!DC3Jm 'l!DddJDu aclQ oz&. m5C35Z5l

C3Joo!:ll'e ~Jt5s!llJDc.:l. ~~~®Gc.:lm 85% eeeo 75%!:ll' Dm
Bu~ 8c.:lz9 az&DC 16Cc.:l22% -23% 13icaeo 19%-20%
13i ~!llow.
sealed honey / ripe honey

8~ldo 18~l8
Do::;t:jlUOc.:l!:ll''1)6 (pd25)o~c.:le,m t:lz8®. Do::; t:jlUOc.:l'1)6
D8m Dz8G&! ~DddJ GO::;z:ll!:ll'~z25)·om&! G&'l0t 0z&
roQ)e.JJ z:ll@;t:jlUO 0::;. '1)roe; DO::;c.:lm63~z63 8cJ ~Dwm 0::;.
w.
cap / capping / sealing /seal

8eEll I 8el CfElB~
z:ll2@1mGm~U 'l!DBc.:l C3ro o5~25) da qDBc.:l 'l!25)O®Z~
qDddJD. ~JroJO GmJGrom Q)J630 DCl:lGc.:lm q@c.:l m~J
~DBc.:lz:llu 858 0laJm!llo~c.:lz:ll Gc.:lGo::;md5!ll 'l!DddJD.
8Cl ~DE3c.:l8c.:lzGl '1)roe; t:jlUOc.:lz:ll ro25) z:llo8.
QlpD Q). ~Uc.:lJ Q). a5~!ll z:ll2@c.:lJQ).

pupa

8@d~Bd
~Q)0zm 25)® tglrot; ~DBm GroD13i 'l!a5~25) qDwm
ro25)z:llom t:jluo. Gd5z:llJ Qlts2t:jluODcu DeJJ ®o::;!:ll'5(l;lJC
Q t:jluo. pQ)o DO::;Gdt:jlCSO.
drone cells

8@d O~(!Ij<;~O~<;O (80~O)
G&lOt oQ)ozm ~mGd GroJOJ 15,00 13i 18,00 a®~ e,'25)O
C3J~63z:llD tglG3Gcm mc.:l25) gG<Cl:lc.:l. ~.a.Go. tglG3Gcm
~:;i)c5zm 063 az@G~m C3·C3t5ro 'l!OO~!ll d8mz:llGm
oz@&® Q)cJr.OJGOJ13iZllGDm 8663. ~.a.Ga. 'l!Dz:llJ(l;lc.:l
8c.:l~ 0z63D8m Zllc5zDEGcm ~JOOO25) Q tglrogm ~roC3
GaGmm ddJmc.:le,. mzwz&'J d8m tgliaGc@m C3·C3t5roGd
Gc.:lG<::;m.Zllc5zD~c ~25)O~ ~roGC3638635 mc.:l?5lddJmc.:l.
drone congregation area (DCA)

8@dEl<;
~Q)o t:jlUO 8636 Do::;Gz:llJUc.:J.
drone comb

8@dl
~. Qlts2w!:ll'. Qlts2mGc.1~c5zG8·ro mJ®c.:l.
Qlts2m Q).
drone

8@loa3tS>~l
~ozG8 .c.') C313iDc.:lJ.
t'Q)OJ Q).
male
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Q}~ q63otl)tl)~

® 8l<:QCf80mmc.'l 0).
bee breeding

Q}~ ~5
0l& 8l<:Qm<3cs:fC<;5c.'lcOl5lCc.'lm !5,l@88B @m()m ®a3m

\!3JDc.'lDm ~3. <3®@)~B oz& 8l<:Qml5l® z:llZ<;ZCCl5lZ~®
oe;roJ roJ5l5lJ z:ll013.
bees wax

Q}~ Oq)4liS)
8l<:Qm<3cs:f(J;)136 02cld<3r3 d.~ BD!5""Dm z:ll2~<3(.'lcl. 8l<:Q
Cz:j)~m oz& eco ocbClJ 8l<:Qm<3c.<:l';ilO)<3(.'lm.5<3CS<f<'3<3c.'lm®
sD 8iilClJzm5<3~~ <30JOJ c.')~. <3@)®8(.'l)ol5l' 08l5) z:ll2@m
cz:j)~m D(J;)<3c.'lm roz~mpDl5l' ®Dm t'lD 5<;l:lJl5l'®z:llD
cl@om<'3 Cz:j)~m (C(GmJd,G6J (;1ClJ~c.'l order:
Anoplura) (Oroj ocl@ Cz:j)~m (@ZGciGr-'CS'J GG,)jel(.'l
order: Mallophaga) <;!c.'ll5l' (oClJjel(.'lmD Cf(.'ll5l' Gm)(O~.
8l<:Q Cz:j)~) fjDcJ aZSlJ (Braula coeca: Braulidae :
:Diptera {j)D8GCJ <D~W' fJdGD6J G())~w) (O<;8c.'l)ol5lztil
z:ll2@(O()):felc.'lDCfc.'ll5l'<'i5tilz:llD8(.'lJol5l' roJ Gl5)J'Cz:llcl@~
5 a3c.'l 00 gp OJ®J@ZSl ~50zDzl5l'®z:llD Cf~Dt5l5lmc.'l Q
z:lla@Gc.'l§.
oO~2 oroB5c.'lJ QJ.

bee louse

Q)~ o=
8l<:QoJcm(O~ <ll<QClJ~JDJo(.'lm l5lO)J ClJmmJ ~@roJ())
o. @ 8l<:Qro13Dc.'lm :5lO)J mml5') t(?@ roJClJ:..:l.
apiary / bee yard

Q}~ Q)l<';lcle
8l<:Qm 58m (o())J!)m())Z5)J C<; ~B D<; ro) ~J(;1d
<;!ml5lt5())l5)Dm <;!JroJO o·Dl5lc.'lm c. <ll<:Qm<3c.<:l'<;!oB~25'
<;!Di5m <3roDl5l' ~roe; <;!Di5m<;. D<; @)l5lroz8(;1ommJ Q
oB~l5l 8l<:Q1Sl'<; (.'lm 8l<:Qm58m@) BO<;Q Groj 6z:ll!5,lz:ll@
8c.'l~® t'l5 eoo <;!t'l5 GZSlJDe.:! <;!c.'ll5l'DeJ:lroc.'l.
bees nest / honey bees nest

Q}~ 6)~~clecl
® 8l<:Qm eoo CfJ§l5lD §B!5,lccm 5GCS<f~§80(.'lcl <;!zl5l.
6m® odD OOGO~l5l §B!5,lGcm DG;l<3c.'lmD<36JDJ
GOGZSlJ~(OoJmJ13 (Varroa jacobson i) oro gDJrom
oroB5Gc.'lz:j) DG;l(oc.'lm~®OJ§l5l dDc.'l·(o03lb §B!5,lG<3cz:j)
Dm §lew:!oe("):!ecczdd 'f)mfJZSlJ (Neocypholaelaps
indica) e® <;!l5lBm gWJm G~. Cfo oz&<ll<:QmroD
§B!5,lccm (;1())m GDm roJBc.'l 6Z3l0® OzC§c.'l ~!5,l mzl5l.
§B!5,lccm 0).
bee mites

Q}~clSd
tY8e.:! ClJ~(;1r3 (oz& <ll<:Qm)8l~ z:llz<;e !5,l@8BmJ OJl5l'!5,l
8l<:Qm ~pm(;1cs:f q'Gwj\9oBz:ll @mB<3c.'lm GroDl5l' :§\D
<;!JroJO @mB(;1c.'lm \!3JDc.'l z:ll0~ cO)m. Z3l® :§\()c.'lm<3m
<;!JroJOc.'lDG;l;!j-.:lm ee.:n<;J ClJmmJ sDl:lc.'l. (;1®ii30)0 oc8
<;. (;1ClJJp<30mD®JOJm~ Cz@ (OOj@J:lsDJ:l (.'l® g®J~(.'lcl
<; <;'::.)'''2 GEl.
0:>0 oc8 0).
bee milk

Q}~ mQ'ltl)~

8l<:Qz:lll<;ZCeC 8BmJ <ll<:Qmc8m oBroo~c.'l z:ll0~ cO)m
~[) oB®JDD OJwclc <ll<:Qm(;1cs:fg®J~c.:l (;11SJjo'@ )m®z:ll
G')~m . .:.:l®Bc:JZ3l'fie.) g®J~c.'lz:ll 8Bml 8l<:Qmg®1~c.'l.
mc:J:5l 9(;1<'iG;lc.'lZSl85mJ <ll<:Qmg®J~c.'l.
bee population

Q}~ mQ'ltl) O)etl)~

8l<:QZSlZ<;ZCCZSl85mJ (Oc....fDtllQ)<:Qm'(OmClJromc.:l<;!De.:!dJ~
~CD m::.)l5l'!5,liilB® oro roz865®.
bee population management

Q)~ CSJ~ CSJ~C)

<:ya3Gcm <ll<:Q1Sl'GDtilm mz:j)l5l' Dm ®pm() 5G~Z3l Q
<;'JG~mz:ll mJ<;(.'l. c.?® c.?~D ::iJ.

bee buzz

Q}~ ~m-md Cl:l)Q)

8l<:Qmoe;roJ <;'J1SJJODm ~clo OOJClJoro G;lJz:ll®POO(.'lm
5cw :O;>J!:ilB(;1CS<foc.'lcl.8l<:Qm&)l5l OOc.'lm cO)m <;'JroJO
g®J~(Od §\Ql5)JDc.'l Z3l 8l<:QoJcmG'-~ OJ(Oo'cluD
Dz<;ClJl5l' Dm (J;)Jz:llc.'lm.

bee forage plants

Q)~ G:l56)Q))

525' oii3l5l 0l& Q)<:Qml5l® ZSll<;ZG(OC<;'JroJO CS':2)""Jz:ll0
G')z~®D<;. @<:Q~roe; <:'ltil <;zB §B®D c, ~c; eoo C>lJtll
®Z8c.'l® (Oro:fCJP @\!3mc.'lcl ro:>5l5lJ tlloe5m Z3lm<;5)c5lm
z:j)[)J (oClJ:fcJz:llJOD,J5roc.'l.
8l<:QD<;c:J 0).
bee pots of stingless bees

Q}~ tS» clu4liS ~
8l<:QmG<Dm cpt5Bz:ll 9GcJ:fom cO)J ClJz~®D ~pm <;,ztil
§B® oe;roJ <:yDroc Dm ®pm(;1GJ 8D D<;l3Jl5l'®tll op<ll®
Cf~ZSlo~(ocJm Oz:llOJ ClJl5l' ~® roJ 5B.
<ll<:QiaGOc.'l 0).
apiculture / beekeeping technology
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~~ mlflil
8ZSl c.Jti3ZSla,&' @~25'iG(.IJ'c.J25'i5G~C;Zi)G:"'~ t),C;Cl)15'f[!Zi),

0,& 6l~25'i B825'i ZSl® ZSl,C;,CG~ Zi),P&J <;'1;5)Cl)J€ZSl
6l~25'i 85 <;"tt, UC;tiZSl O<s)C;Z5IDZi)alw,~8 cs:l36 DCZi)
<;'JtllJO,-,25'i Bli3a~zsi.
D() Zi),f;!; SJ. C;(ZSl,tt, w,E.) Zi),~XV OJ.
cC;o GCCZi) Zi),()® SJ.
bee dance

~~ odmdCo:)
® <liet ZSl,C;,CCZSlaJ&J25'iZSloDC; <;'!>IOZi)O§@~ ~Zi) 5'-'m
aom6,-,. ® @~ ZSl,C;,GCZSl'-'JSJC; a®J25'iZSlo DC; <;'ZSlOZi)O
<;,uti3o~B25'i GmJot.., 6® UC; ®!5\ 85Zi)J ai~25'iw()

SJG®JSJ ~t®() <;,u(l;)]5mJ<;'u® 'fiE.) g®l~~ Glsxi '-'lSJC;
DC; GC;ZSlzsi<;'!5\0 aDdZi)) e....fDJWJBZSlaoZSlo,-,. ® C'ZSlJG~
§ 6l~25'i ae;wJ G®'-' @® 8 - srnrn C;Z5IDJ G~. 1851
~ C,25'i(.lJ'c:!G8J25'i~aZSlZi)®J 8825'i Gal'-'J(,")Y1 c,~, acDC;
w3D 5daJC;Zi)'-' a<;wJ ~eZSlD D,C;Cl)d DZi) c.J1WZSl'-'.
1fZi)OzDC;SJ.
bee space

~~ odJCl)~Co:)

&~25'i ®&l25'i aOJc,,,~ <;,DC9]5ZSlJD25'i'fIQ ZSlO Cl),m®()
<;'1;5)t)~ZSlZi)c.:l~ ~JZSl'-'25'i.@~25'i B825'i 'fiR ZSlOZi)aOJCl)~
ZSlJ~'-''-'.
bee pollination

~~ OJ(Co:)
a&JtiZSlZSl2®aJC;~ZSl <;,.c,,,,-,25'iasia aOJCl) de.:! ZSlOcn,m®
c.Je;wJd 'fI3 DC; 5',:5);!; ae;roJ!>i Wl <;'GZi)~::;f@~ aDZi)
8CJa,-,() a5cZi) <;'r,.:l525'iCfZ5'>D~:5)Zi)~~ aJC;~.
ZSl2@aJC;--" Q).

~~ OJClts)
<;'J~BZSl g-,,-,J'aZi) ae;wJ 6l~25'i <:'l§l ZSlO25'iZi)).
beekeeper / apiarist

~~ OJClm OOts)d~
6l1>225'iGCl)25'i<;,~dD::sf gG~jaZi) cSJJ Cl),m® ae;WJ p25'i
ZSlJt5c.:Jc.JJWZSlGca aJCZi)'-' B5® WJ roz8o~®() <;,t)(l;)]5
ca~® WJ caZSlo~.
beekeeping appliances

~~ OJClmCo:)
<;'Jt5BZSlgG,-,J'aZi) ae;WJ 6l~25'i Cf,§l BEl®. c.JJ®JZi)XlG'-'25'i
® a,&' 5daJC;Zi)c.:J ae;WJ ® 6l~25'i Cf,§l BEl® WJ 0~25'i
w,808®.
beekeeping

~~ °l~
a,&' 6l~25'i 8825'i ZSl®ZSlzc;8Dc <;'JroJO a·Bm Dcs:l(3'-'25'i

Cl)SJE.)JZSlO~J a,&'. a,&' &~25'i B825'i (l;)JZSl®g 6ZSlZi)
ZSlO e:lDJ(3d Cf25'iZSlt5Cl)ma·~t5~ 85 0225'i(3(.1J' ®p
<;'J®J3;lc.:JZi)G~ 625'ic.J8® ®&l25'i DZi) aO~(3'-'25'i aoc
85 SJDD adZSlo, G®® 85 ~JD~'-'25'i Elc.:J(3®ZSl()
tDJaZi)'-'ZSlO 5ac;t)Zi) a)25'i~ OOC 85 ~JD~'-'. 6l~
a,&Dc (l;)JZSlpO(3d WJ 6l~ do~ r,.:liB'-'25'iti3<;,E.).CQ
BG~ZSl~D]5'-'25'i C; <;,e..,'Cl2(3~.® C'ZSlJW, ® a,&', SJ®o
a,&', c;~Dzc a,&', ZSl6Zi)3 a,&' <;':J<DC>l(3'-'25'i6l~
a,&' t!t5Cl) wmozsi Ci',m.
a,&' SJ.
honey / bee's honey

~~~oH~d

£\l~ GOJ~c.:J SJ.
bee cluster

~~ ~JeCo:)

6zsi c:!dJZi)'-' dc:!D 8C)Zi)J 6l~ Cl)WZi)c.:Jzsi.(3®GCO Zi),DtlI
8u® ZSl)DZSlJeZSlBc.:J W,ZSl.
bee cluster

~~ d08C)

- Zi)D c,"~JDJO'-'zsi <;"til BEl® Oe;WJ ./fD(l;)XlDZi)
doZi) WJ (3c:!BZSlJD25'i850.

- Zi)D Cl)~JDJO'-'zsi <;,,§lZSlO Cl),m® oe;roJ 'fI&l13c.:JZi)
6l~ O·QD.

- ZSl®w8D(3c.:J25'i,DC; D825'i WJ <ywe;25'i(3(,")25'i<3D25'i~
domzsi ati3m @~25'i OJ2,-,.

swarm / bee swarms

~~ddm
6l~ Cl)~JDJO~ZSl 85Zi)J gaZi)ZSl oOc aJc.:JJ.&lZSlc.:JJ.<:'l(3m
gWJZi) ZSl)t5,-,c.: 6l.e C(® w. Cl)~JDJo(3d gaZi)ZSl
gWJ5c.:JJ
00, aJc.:J·0ZSl'-'J SJ.
queen / bee queen / queen bee

~~ C)(Co:)

Bm di3ZSl a,&' @~25'i m® ZSl,C;,G(3C <;'JWJO Cl)Q)E.)J
B3®() C; 6let <iiwe;25'i ~§l C;,tl BEl® ae;wJ C; <yC)
D825'i ZSlZi)1i5?CSJZi) D,ljwc.:J.
comb

~~C)lci
6l~25'i 6B(3Zi)ZSlJ (3(.1J'aJC;c.:J25'i(3Cl)25'io&JSJ25'iwZSlOCl)5@25'i

mZi)J(,")1i5?cQ)Zi) C;&JD,c. (3®® 6l~D,G <t~d DC; ZSl,t'\(3&J~
<yC)C>lGZSlCj'§lZi)m ®JOz BEl® ae;wJ g(3c.:J:faZi)Dd W.
bee chains

~~5t5)

BZSl oti3m a,&' 6l~25'i(3(.1J' Bil!l ati3ZSl C;'C>lc.:J.ZSl®
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~)?2)®&ZSl(.:l25'! oCDJ wlB® c:le;WJ e:;~d §B<!l®~
to)C!5lJDm, Ce:;o<!lc382OC.:l 8iS3uJ crltSl cro~G;l 0iS3!5le:;oG;l(.:l.

bee sting

Ql~ 5~
al~ .5<!l!5liS3~25'!!5l(5(l)!5lDmB@ SDll(.:l.

Ql~B!5l Q).
bee venom

Ql~ &leOQ
Ql~25'! OJcm.:l §5<!l® ~ ~e:;J&; ®~25'!<!lcd8V Be:; Jcl®ZSl
opC'§® eco 6f?J emC!5l:..3. 0l& WJ '§>6 ~doJe:;mC.:l <!lro:f
<!lQ):f(l)OOJ(l)~C.:l oe;roJ Ql~::ri OJcmC.:l §B®.
C'§~ I SJ~25'! Q)

apiculture

Ql~ {l)~C)Q
@ C'§~25'!rou ZSlle:;le !5ll~® oe;roJ ZSl2~®D OOC.:l~ cQ)m
~J[)o~(.:l.

bee hive

Qlge2Sl dO~Q
c:l0l d8~C.:l SJ.
fertile queen

Qlge2Sl ~5esnC)
d8m S[)ll 0l0c36® C'1l~!5lJDc:l ~c:lJ, Cf\<!ll,)[)J06c3
O®Je'b o®dBtSl:..3 C'§e;Dc6<!l®25'!~ltSl Dm OJDe:;ll !5lziDC.:l
C.:lUGZlf<!ldeZSlJ[,25'!6cd5®Q) 6ZSl:f@D150mC.:l ee®25'! ®p25'!

Ql~ Ct®U 6-..:lJ® e®.
d8m sD Q). o®Jeb o®dBtSlc:l &.
laying worker

Qlgetil
'§>5 ~Clo !:j)b C'§~ !5ll25'!ocl §B®.
egg laying

QlgC)
oB~(5~ 5®SJc:l
complete ovum / mature ovum

~@~@l etee
'§>we; 60ClC3<!lc3 C'§~ ZSlle:;lc'CU c:ll06(.:lm '§>EJg®J~(.:l
oJcmC.:l §B®u t0JC!5lJ ZSlom roSD COJo(l)(.:l. OC
C'§dtSl(.:l~ Gd CDJC!5lJ ZSl&;wl§ COJ°(l)C.:l.
division board / dummy board

(NoCD 5<;1SJC)
QltQcoB~C<!lc3 (d<!loJi3eJC.:lJApoidae) OJt9J8ZSlS25'! 8~Q)e;

ZSlO~J ce:;llJd®ZSl role:;tB®.
Mellitology / Apiology

ilQ
G;lJZSlC.:l25'!iS3®~ ';925'!B ®1i325'! (gJDC.:l Dm 8~ sJ[)mC.:l.

nectar

1
ilQ (fJilJCl:lQ
0l& QltQ25'!~Gd~<!l~ ddZSlO(l)25'!mJ 0Q !5l® ZSlle:;lCC
c;;E.)!5lG(l)m6m elS'~ oe;[)J CSll~6 8&0 ~1roJO J15(l)<!lc3
~ltSl <;,~[,t>!5lmC.:l.®p ~J®JG;lG3 cfo 6ZSlJ625'! 8iS3uJ
~tSl Dum-..:l mo ZSlOJU<!l(.:l25'!0~ '§>25'! :i)Q)u c:lt

[)l&;<!l~·
honey stomach

ilQ ~tll"Q
®2 (gJ[)C.:l ZSlom ';925'!B. O®Jmll<!lC.:l25'!®Q ';925'!B 8iS3UJ
~ld<!ld ~®0C.:l25'!iS3ce. m~d 0Q)15 G;lJZSl6c3gOJm 0~
';925'!a 8iS3UJ ~ld6d o§ZSlJD25'!63 mgD <!le:;00 ce.
nectary / nectar gland

ilQ OOJCD 5c;1SJC)
C'§tQ0l&DC cr25'!!5lt5(l)!5l[)m '§>!5lJ®d crc'0R OOJ(l)ZSl&ZSlJ
Ccrl6c'g~lJ §B6®25'! 6® 0l& 0t~® eeeeco ®g 0l08<@
G;lJZSl(.:l25'!ror,mJ C')l~<!l&l?2)0C.:l.0l& OOJ(l) Ccrl6CI!!l<!ll,lJ.

melliso-palynology

ilQ C){l)2SlQ
C.:l® G;lJZSl (l)romc:lZSl 6~!5l0J ZSlJc80JD~ 1J?G~ @
C.:lJZSlJBDm ®~ ';925'!B25'!<!lCSl25'!02 (gJDC.:l Dm ~DBC.:l.
60 02 Drom(.:l. G;lJZSl(.:l25'!iS3®2 8ue® 6roJ~25'! 8fe6®25'!
Ql~ (l)~JD.Jo(.:l25'! WJ 0l& 8<!lom ZSlJCC.:l·
0l& DJO(.:l SJ.
nectar flow

ilQ <aJC)Q
02 DromC.:l Q).
nectar secretion

ilQe:lO Ql~tll
(l)~JDJO 0iS3!5l ~<!ld~ C'§tQ25'! ~!:j)<!lo25'!®2 de.:!
§Be® ~C.:ll~ 86m C'§tQ25'!.

nectar foraging bees

ille8a3Q 2SlJ(3t:SlJ
ZSla®25'!<!lcdcroo ~25'!~(.:lU o®&25'!O e ~ltSl 8iS325'!
mJeZSlJD25'!. <!l®®mJeZSlJ ®1i325'!Q)iS3e.:!~":;pe(.:lZSlU~!:j)CY2
ZSlOS. 02®dDo~ o!:j)25'!Gcd D~(l)~De25'! '§>8 GZSl<!lOmJ
ZSlJt5C.:l(.:lZSlz@25'!<!lcd'§>8 [)25'!G25'! ®CcBcl3(.:l mJeZSlJ ®1i3~.
malphigian tubules

illcie:ltll
<!le:;8(.:lJo!5lltSl<!lwDd 5d<!lDOJ (Diptera) ZSl2®<!l(l):f~C.:lU
~(.:ld ZSl2®25'!rou CDJC!5lJDm <!lOJf m®~. <!lc:;8(.:lJo!5lltSl
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eG)~c.:lm <;!m 9~ Q) OJ J8ZSl13m ID&J @Zdom
eZSliE6tDm eoo E6tDm o.
~Sc.:lJol5ll§l ZSl2®m Q).

fly

! OI~
® 6362m (Apis cerana (fSd eOOJIDJ) 58m miltm~l5l
®~mem ZSl,e:;CDc G)QlE:lJZSlO ~,§l 0,8;.
6362 0,& Q).

honey I bees honey I mee honey I cerana honey

! ~t:lJ
@ C'ZSlJee) e<~c.:l ® 8362 (fScl eOOJIDJ <ym5ZSlJ (Apis
cerana indica). 915~ ~DC&J63l5l 915~ ~JDzl5l Z5lle:;C
15)IDID0l& 6362 5e("k~c.:l. ro13Dc.:lm ~{> ~,§l ZSlo@m
Z5lJ~c.:lOJDZ5l eco OJCID:.:l ZSlOroctil 0l& 6362 5ea;f~c.:l.
hive honey bee

! ~t:lJ q63omm-:l
® 6362mem 90IDZSl :@:.:lJDC:.:lm oe;rol Z5l3§®D Q)col&J
~l§l tilBe®m 0,& motOJe:;ID:.:l eroj eQ)jG) oOJG)~:.:l
Oe;WJ DE:lJW cOl5l ® 8362 geroe:;:.:lm oml5l Z5l0 G)l~®'
bee breeding I honey bee breeding

! 8~el
Bl5l dS3:l) 0,& 6362m l5l Z5lle:;lc'CD ®e; Z5llCC%®cl~§l
Q 5D OJ~ti3ZSlD ~,§l Z5l0~J 5<®JZ5lJO C>lZ'iJe:;:.:l.e®c.:l
® 6362mec.c! DE:lJW 0lro{~CD mBz.,iilil~c.:l ZSlC rolZ5l·
e®® C>lZ'iJe:;c.:l~l§l tilBe&J~ O):2ti3Z5lU 8EZ5l0ID <:>lBo
e:lCIDc.:ldc'ccl e®m De:;c.:lZSlDOl 8BIDJ 6362m ~gm
6")®m til5® e:; o,ro,~cD e:;,Z5lG):l) rolZ5l·
hissing

! elIdc)) I ! elIdcm
® 6362 (Cl8d eo0325):)) roc€;mB®D 9DCl5lD roJBl5lJ DID

IDJ®c.:l.®cclom roJ 6362m <;!l5let5~,§l 0lrol~C eDIDclZ5l&J
mOJ15l, De:lID roJBl5le:.:lm 6362l5l:lcll!ll~:.:l 9e:lCl5l tilBe&J~
~l§lDID EiltZ5l0l5lJ mOJw ® ®ccloJ eD~DD ® 6362m
c.:lmID e® eOJew roJBl5lJ ZSlO <;!ll5l.
6362 &\c'Oc.:l Q). 6362 I 6362m Q)cmID.
Mee bee I hive honey bee

~@ oo)om
e®'1Ji5JCOJ'G) <l!.

~l;m etee
ro13D:.:lZ5l &z€; 63<l2 Z5lze:;,c'C <yro~m epDO~:.:l DID

COJ'G):.:l. 63ts;)Z5lze:;,c'ec' 9®J~:.:l OJCIDc.:l tilB®D e:.:lJe:;J
G)mIDJ 6cl COJ'G):.:ltil. DroCc.:lD oro~m <;!l~c§lm
ZSlle:;lc'C DOJ <;!l§l cOJ'G)c.:l. ro13Dc.:lZSl<yro{>8®JD. 6362
Z5l,e:;,c'CZ5l <yro{> ®J13® CZ-i?~ Z5l0ID COJ·G)c.:l.

crown board inner cover

~d ~t:lJm
0l& 6362 ZSlle:;lc'CZSl~JOcli3ZSl Z5lJt5c.:l:.:lmoe;roJ ec.:l~ID
63<l2m. ® 63<l2 Z5lle:;lc'CZSl ee:;JOpD <;!oC mo~6tD
Booe®m ~~D 8BIDJ 63<l2m.
guard bees

~eldt
Wc.:lmem 90IDZ5l13m.
O®S:.:lJol5ll§l ZSlz®m <l!.
termite reproductives

~~dt OI~
OD15lIDJ OJBoBZSl l5lWDc.:lm c.:lDew, Bea;f®ec.:lm®
9G<<:>led ODWIDJ OJWcl® ept5sl5lJDc.:l®l5l 6362m B8m
oc 9§l<>ll5l:.:l ~D ®()D®Z5lD eG)ID ~J 0,&.
Sc.:llP 0,& Q). eIDJS:.:ll~ 0l& Q).
ripe honey I mature honey

~~dt ddm ~tS)j~-:l
d8ID 0ZSljililc.:lZSlBEo 0ZSlJ0m <yB <yDw tilB® mOJ 6c.:l
®e:;cl E15D15~D <i!l§l d8ID 0Z5lJ'®:.:l.05~l5l d8ID
SDB®D ~JomIDed <i!l§l d8ID eZ5lJ'®c.:l.
mature queen cell

~~el~m 8-:l)cI5-:l
o·ot5G)ed ec.:l~® oe;roJ IDlroc~ d8mc.:lcl l5l® ZSlle:;lc'0cm
SDl5lD <yG3c c.:ll®
0·0t5G) Sc.:lJOlBc.:l <l!.
nuptial flight

~el~@ o=-»
Z5l2@~i5Je:.:lm 8EBc.:l 8~ BBD ZSlJt5:.:lc.:lm<YS tilB®
oe;roJ ~,§l COJ'G). e®® cOJ'G)c.:lmti3, 9d®ec.:lm
<;!eDJ'ro~ 8G)ccl e:;, ee:;D~D ro~Z5l COJ'G) 8G)Ce:;,
~DOJID DC>lec.:lm ~DO:.:l e:;,:.:lID cOJ'G)c.:lm <;!ml5lt5G)l5l
W. 0l& 6362mem e®'1Ji5JCOJ'G) 0l8® eco Q@~c.:l oe;roJ
~~Dt5l5lID:.:l 5 ~ll5l. Oz8® oe;roJ ~GDJ'ro~ 2G)C e:;
Q®~:.:l oe;roJ ro<§ZSl COJ'G) ~G)C o®G3m <;!DOc.:le:;
:@c.:lJZSlJBw.
cse~E:lJD Q).
mouth parts

-:lD etee
ocDe:; ro13D:.:lZ5l oro~m® Sti3B COJ·G)c.:l. ro13Dc.:lZ5l
OJe:;dd COJ·G):.:l.
o~ec' Ctc'c Q).
floor board

-:l~~dltS) <>lQ}C;-:l
GCJ'ro 6Z5lD G)l0e®m <;!l§lDID <:>lZ'iJe:;c.:l.<yG3~ c.:lID 6362
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~0elG®25.i. @(Q25'i5825'i® ~®J~l4lct) <fzc.:lBUl5JU (S)Zm®
8EZSlG WZZSl. d,8l:5'l GOOe® §SOJ G@J3Wj 5u <fzc.:l@c.:lc.:li3.
d,8::5l (o1:llJl:5'li1\®:;i).

balling the queen

d..dm Q){1!Old~",
d8l:5'lu oZ& (OO()~Co <f~15i'@p Ct uz~zcle® B&a
(mC:;)J ZSlOl:5'lCO~®::.:l I COZSlO&c.:l. G®c.:l ® C°1:llJW
WJ5z,"») til5~ t)t5l5J Jl:5'lGd <;'15'lt)(>\!lW.
queen excluder

ddmm ~j~l3il
25lt) (S)<1OJOJa ~£5\Z5l0 <D(5)®U G®25'i® <D<1Olt)Je.::::.:lZ5l
8525l d,8~c.:l q{t)z;! Z5l0 I!J Gt)~UU (<;'~~:jJdl5Jl:5'lc.:l)25lt)
d,8§l::.:lcl azo5® e.::C;W1d,8§S::.:l25'i <;'Z£5\Z5l0<DzmG ~

q{UWC t)25l ~® eoa 5B.
queen breeding

dto)mmd~",
a~t)G::.:lZl)G<D'cg50 <;'JZ5l10::.:l(Om:!d[)(;:»Uc.; Ot5w25lGd W)

cZSla25lGd g£5\C>C(jcl t)(l:)(O::.:l~'1;>®io15i'5ot5(jJac.:lZSlU o~
e®. cgBc5 COJo<D 6l5JO~ 0ZwZ~Ct) B0u1 Gl:5'lJ®z£5\
z§\u(O(jZl).G:lBc5<;,D(jO (oWJf;25'i5Z5lal:5'l(j ~ Gt)15'ld G:l50
<fJ1:lll0(jtil25'i p15i' p~stlGCZl) see oBt)til5Jl:5'l::.:le®.
metamorphosis

~4§()
~I!tOc.:lZSl~®JoG3 0ZSlJUa a:iOc.:l1:ll B05 ~§Z5lJt;til25'i <;.
OOJ(S)oJ§S...:ltil25'i<;...:lZJ5l5\OOJ<D atG<;l:5'l <;,t)::.:lt)::.:l.

stamen

~4§cd Q}~m
OOl<D <f25'i25'iiW&...:la<'";1lJJ5G(,.:f~GcJ25'i® ado Gt5~ Wl5J
...:l25lQi(Q25'i.Z5lz<;zCCGt):;) OOJ<D dG<Dl:5'l6l:5'l8l(Q25'i.OOl<D
<:,25'iG25'iiW1:llalts225'i.

pollen foraging bees

~e8~C))d~()d)
cgCZSl BcJ10l5JZ£5\ Z5l2~ G(l)j~Gd t:lJ®l8Z5lGcJZJ5.
lepido = cgCZSl G1lJu15i'GZ5lJOC (@t>i)

ptera = Bc.:lJo~ (@!Si)

625l&J cgCZ5l a0l5J BcJlO15i' <:,,£5\Z5l2®25'i
cgCZ5lBcJJol5Jzt.il ZSl2®25'i@.
Lepidoptera

()()m~il

® 8lts225'iG<D'a25'i§SGtl<;25l~®cJcl. CfJWJOgrot)cJzJ5 ::llz<;zcc
<fJa25'il:5'lGd® B0UJ Cfzt.il5u I!J 8m Cf25'i@ts225lU<;z25'ieG~

~ ce.
round dance

()<; qd6)())d~
@ts2 OJC25lG("'~ ~ @ts225'i5825'i t)<; at~® ~i3®Z;! tilB®
B&a aocJ~ C@l:5'l ~m ~ '1;>C3mw~t) GW:! t)<; Zl)30
l5JzG25ll:5'l8od'.,) 800l:5'l 0Q)E @)w'Jdd Qi15i't.il::.:l.GW:! 80d
OJ<;dd::.:l GW:! 800' ~CZ5l::.:l. G®® '1;>C3mw~t) 80d
ol<;ddcJ t)cgGcJ::5'IrolE:;») Z5l0@25'i 6...:l G<;oau @ts225'i

§lc5d Zl)30 ~l:5'll:5'lczGO). G5® '1;>Bl5JW2W. (t)<; Zl)30::.:l25'i
Gc.ryOJ<;dd.sd &1gb ~~ i3eJJ[g G®:!dlS'o...:l) ZSlZUc.:l·
~~~cJ ZSlc5<:'Zt.il§Sa) @ts225lUow~GtJ25'i 6® G Jdl5l0cJ
®m me; O~J[g Zl)UO 13'25lJ<D!;' WZZ5l.(~ COZ5lJW
t)<; <:,55§luJo&J (m5l5J::.:l t)t5:5)®Jl:5'lG~ <:,t5d015i' Gl:5'lJw.)
t)<; l:5'lJo5c.:l @.

comb foundation

()<; mm~il
ec..'DZ5l'1;>1lJ<'";t)<;:.:l1:llC,,)l:5'lZ5l®.1lJi3~ azc~&J i>1BeCl~ G®:.:l
@® 20 mm cl t)cgGcJ25'i a~1:lll:5) czGO).

comb thickness

()<; m)dC3",
5l5J a0131 oz& al(Q 0<;::.:lZ5lt.ilodt). 6£hl:5'l1:llU gt.il50z<0
~cgJt)l:5'lU 5t)2mt) 80ul:5'l @t.)J[g Zl)30 a&J@25'iO e Cfzt.il
8odt) 8ii)C3 GOlE C>CZSlcJ.u<;Gd ®OJ:ldd @~t.ilcJ GW:!
C>CZSl:.:l.D<; Cf15i't.ilt)lO~ OJ.
Middle wall of combs

()<; §l"')il~'"
@(Q OJC15'lG(..,~ (m5!;') :sJOl:5'lac t)<; wi30cJ25'iii) @(Q25'i
E825'i C~03:.:lZ5l @~l:5'l t)<;:.:l aapt:, mzm® CC;WJ G:.:l)~
ZSlOOl:5'l~C) <;JCb.
comb guide

()<; odmd",
a®l25'il5l0 0<; G<;Z5lZ5l®0:tl::.:l25'i<fl5J0 ~ EO G1lJ:/oc5mc5...:l.

comb space

()<; OJem'"
ac t)<; 1lJ(3t)...:lZ5l85l:5'lJ ® 8lts2 <D&Jt)lC:.:lcl 1lJz80e®
CC;1lJJ <;,t)cgll <:,t)ddJu25'iii)~ t)<; 1:llz<;zcGc g®J&::.:l <:,~t)
CZ5ld til5®.
comb management

()<;'"
oz& @ts225'i5825'i l5J® cgBc5GcJ25'i[gJt)::.:l ~ '1;>B®G325'i
ml:5'll:5'lJ.GOlE 80d OJ<;dd(jtil25'i a~@25'iO ~ §lodt)
B0ul:5'l 6ti1Gl:5'lZ5lU50z<0 ~cgJt)u 5t)amt) <fzt.il6Z5lJZ5lJO
a® @t)J[gJZ5lJO Zl)Bo ddo G<;Z5ltil25'ia®25'i5m t)21lJcJ.
@(Q o<;cJ @.

comb
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~~ ~J..:lJo@ts>..:lJ
e5&>OJ6Z5:1j'@::..:lG§::..:l 6u:d6Z5'lJq~<',§ aJ::..:lJo&jZ5:1::..:lJ.OZ5'l&>
6dBZ5:I ale;)zrJ'. c:l6,aJ::..:lJo&jZ5:16c..nt) ~®D oroe:Jc.:lcl 6Z5'lJ®,§
aJc.:lJ o&jZ5:1c.:lJ.
c:l6, aJc.:lJo&jZ5:1c.:lJOJ.
sterile female

~~ dd2S)

mc.:l@ZSl Z5:1JC6d ~OJ6czrJ' c:l®()) c:loc:lt:5())6d 6c.:l~®D
6Z5'lJW,§ e6®zrJ' 6Wj' Z5:1JCc.:lJ6C£i' '1',e:Jl6®zrJ' ZSl®
cse~J~OJm6~ §~~ cse~ c:loOZSl::..:l'1'e:Jc:lzrJ'~ &j::..:l,~OJ6
al~CZ5'l d8Z5'l.
c:l6, d8Z5'l OJ.
sterile queen

~Bm I ~Bm..:l
())~Je:JJc:lc.:lZ5:1 8BZ5'lJ §c.:lJZ5:IJBde:l6::..:lzrJ' 6e:JZ5'ld ~
aJc.:lJo&jZ5:18zrJ' c:l§lWc.:lzrJ'. 6®® §c.:lJ=B:sJe:J6d 6e:JZ5'lc:l
G;lB6 e:J2lw6d, w,8B6&> WJ Z5:1Jc.:lZ5:1t5®6d'1'J~ e:JG;l6c.:lzrJ'
~.lC.:JW,§ '1'ZSl6 d c:le;WJ [> dB6 G;lB6 '1'~t:5ZSlZ5'l<; <;,§c.:l
W,Z5:I. @ ale;)zrJ' '1'ZSl6 8 e:JB()) 6<;Z5:IZ5'l&> d8Z5'l WJ

6d OZ5:1J[;zrJ'c.:l.uB()) 0Z5lc:lZ5'lc.:l6~c.:lzrJ' WJ t.t)~~uzrJ' qZSl6
uDJ:sJ Z5:1,8 6C36Z5'lZ5'l'1'ZSl6, 6®® ())~JUJc:lc.:lzrJ' d8Z5'lzrJ',
6WUJc.:lzrJ', DWi:zrJ' '1'J~ UG;l6c.:lzrJ' gOJZ5'l UG;l6c.:lzrJ' 5;lzrJ'
GJZ5:IJ6c.:lZ5:1aJc.:lJo&jZ5:1c.:lzrJ' q,ZSl.
caste

~J~ odts> c}~2i
Z5:1,<;,c6c UJ~ c:loc:l6~c.:l '1',§ Z5:16Z5'lWJ Oc.:l Z5'lD:sJ5;l
Z5:16~J ale;)zrJ'.
fanning bees

02S)

qJ6cl@Z5:I '1'uc.:luc.:lcl UG;l6::..:lzrJ'§c.:lJ Z5:16Z5'lC3,.&ii ale;)zrJ'6G1
C<;66d G'-'l 6l6iD6d 8iS3DJ '1',§ o@ qzrJ'ZSlt5())ZSlCC3Jo())c.:l.
6®® qJ:sJ®J6cl@Z5:I CC3Jo())c.:le5&>OJmOJc.:lZ5:1c.:l'1'~Ut5ZSlZ5'l::..:l
~6®zrJ' CJl~ '1',ZSl. OZSl '1'zrJ' OJ,t:8c.:lJC3ZSl,§ Z5:1z@zrJ'wD<;
8iS3DJ '1',ZSl. ale;) OZSl, 6<;OJ6 OZSl, t.t)~~ OZSl (Z5:ID OZSl
6®c.:lD 6WJe; c<;Jw6~c.:l§).
sting

02S) dcot» 0i4l C}~2i
C3,.&ii ale;) t.t)c6d (d86~ t.t)Cc.:l family Apidae)
6®C6C3Jm~ CC3 t.t)Cc.:lD (sub family: Melliponini) qc.:l:sJ
ale;) 06~@::..:lzrJ'. 6®C6c:lJm~ CC3 t.t)C::..:lD'1'::..:l:sJgOJZ5'l ())~
6<;Z5:Icl <;"ZSl. OZ5'l&>986()):iZ5'lJ ())~c.:l (genus: Trigona)
cceo 6®C6C3:iZ5'lJ ())~c.:l (genus: Mellipona) 6~. 6®8zrJ'
@ CoZ5:1J6~ q,:sJ6:sJ 986()):iZ5'lJ ())~::..:lD '1'c.:l:sJOZ5:1®OZSl
6iS3ZSlC3,.&ii ale;) 06~@c.:l UZ5'l Z5:16Z5'l8ale;)zrJ' ( 98GGJi25lJ

q;8t5GC32S!d) C3®&. G®® ale;) 06~@c.:lzrJ' wD oZSlcl
6Z5'lJ®,§ '1'ZSl6 OZSl 0~6&> w,§::..:lJucl <; GZ5'lJ®,ZSl.®pzrJ'

'1'J~®.&iiZ5:18zrJ' c:laJ Z5:1l6®zrJ' C3bDJ w,B®D '1'~Ut:5ZSlZ5'lc.:l
e G,ZSl.
stingless honey bees

0t»0~~@ ~('l~oJ~iiilj2S)..:l
~Jc:l c:lo~J 6C':l66J6®:iZ5'lc.:l OJ.

Ot» ocot» oi4l c}~2i
C3,.&ii ale;) t.t)c6d (d86~ t.t)Cc.:l family Apidae) d8~ CC3
t.t)Cc.:lD (subfamily: Apini) G::..:l:sJale;) 06~@c.:lzrJ'. d8~ CC3
t.t)Cc.:lD '1'c.:l:sJ ocl ())~c.:lcl C3®~cl <;"ZSl. OZ5'l&>d8d
(5)~c.:l. (genus:Apis) d8d ())~c.:lD <;'c.:l:sJOZSl c:liS3ZSlC3,.&ii
ale;) 06~@c.:lzrJ' 5;lZ5'lcl @ coZ5:1J6~ '1',ZSl.OZ5'l&>,(J. GCJ()J25lJ
(@ ale;)zrJ'), cJ GeJJaJDJ (OJ®6 ale;)zrJ') WJ cJ dGC:f8c:JJ

(<;~u,c ale;)zrJ') d8d c.'l~6d 06~@c.:lzrJ' 6~. d8d
(j)~6d Qle;)zrJ' wD O@ <;,zrJ'ZSlt:5())ZSl'1'~Ut:5ZSlZ5'lc.:l9 e5&>OJ
mOJc.:lZ5:1c.:l 6WU:sJ OZSl roJOZSl6::..:lzrJ'ZSl® qJ~®&Z5:I8zrJ'
wD C3w6 ~::..:l W,Z5:I.
stinging honey bees

08Cl q~W..:l
@ ale;) ())~JUJac.:lzrJ' 6Ub, C3Bc:l66c.:lzrJ' C,6OJZ5'lJ '1'JWJ6
c:l,C38® eyWb ®()D®Z5:I q,§ Z5:1JcJzrJ'ZSl6c.:l.®~ UWZ5'lc.:lDZ5'l
Z5:1JCc.:l.·C3,.&ii UJ6c.:l C3U:sJZ5'lJ Z5:1JCc.:l.
honey flow period

0~Clj8..:lJ
'1'6Z5'lcl c:l6ZSlt.t) ®6J Z5:1zrJ'Z5'lJ.'1'6Z5'lcl a5;lzrJ' 6())Jf,6 Z5:16
(j)zrJ'Z5'lJ c:l:sJUc.:lJ.

predator

0~Clj8 I 0~Clj8..:l
'1'6Z5'lcl c:l5;lzrJ' ®6J Z5:1l®·
predation / predatory

O~cill!l..:l
c:lde:l WJ G;lJZ5:IUt:5G'\Z5:I6~6c..-~ ~CZ5:I dZ5:1Z5:1c.:lUG;l6c.:lzrJ'
roJOZSlJ Z5l6~J WJ:sJC38zrJ'® c:l®JZ5'l ())§ Ccl@~c.:lzrJ' 6(j)zrJ'
8:sJ ~~zrJ' 8Ba.
c:l:sJU 06~@::..:l OJ.

species

~E:i..:l2i
6®6lzrJ'6C£i' ue; aJc.:lJo&jZ5:18zrJ'.
c:l®8c.:lJC3ZSl,§ Z5:13@zrJ'OJ.
termite workers & soldiers

~ln~ (Did ..:lJiiil
W,6c.:ll6&> '1'uBc.:lD C3:sJ ~ '1',§ @ ale;) (j)~JUJc:l::..:lZ5:1 o®
GJ6~(j)c.:l ®(j) w,6uJ ()),~® 8.&iic:l d8mc.:l <;,Dd86dZSlOJJ
(j)m@zrJ' 8::..:ll,;]ale;)zrJ' wD ey&j8®D eyD c:l,CS®. W,6c.:lJ6&>
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<;!JGElm~ ~Gcd015'Jc..:J §BG® ?@®c..:Jzs!.
pseudo- absconding

Cl:lelQ)8<:.:1l0t5)l6'> Q)a&>d
8-.!Jo:s$ @ Dt5~Dzsi <J;lCZ51<;!zti3 Z512®zrl. Gc8GDJdGC)c:b
(order: Lepidoptera) Gm:J~c..:JC) <;!c..:J:s$Z512®zrl 0®15'J@;8zrl
1m oCQJ8zrl Dz~ DtS~:s$ C:;z~®Z51~ 8~Jozsi 0@15)
Z512®zrl <;!~:s$ Gm:J~c..:J.
<J;lCZ518~J(15)z:s$Z)\zrl = Lepidopterous insects
Lepidoptera

oe~l~C)
G®o{ t'®J.G) ozrl®J~D.
sperm

oe~l~ Ol6'><:.:1
cse?@J~ (J)QJDJ Z510 15)OlJ mzl:5'l® oe;roJ OJ~J·G3 o:s$D~J
Gcsj <;!zti3 ®t:b. cse?@J~ cQJJ (J)zl:5'l®C) OJ~J·/i3 Z51a®zrl
G[)15) <;!zti3 ®5~.
spermatheca

oe~C)lC)
Z51a®zrlGcsj 8® COJQ')® (COJ mzl:5'l®) oe;roJ 8@C)J Cl'zti3
15'JJc®~ COJ·mc..:J. oz8, al~zrlGcsj cse~DJD G®'1lCl COJ·m
<;!Zj)Gozrl ro~Z51 COJ.(J)c..:Jzrl 8mC oro <;!OO~ ~15'J
COJ.m~zrl Zj)15'JdZ51JQJ<O ~G®zrl o{~ <;!z15).

G®'1lCl COJ·m e.
proboscis

g~50m5t5)<:.:1
D15015'J <;!DddJW ~ G[)15'JdZ51® ~OJ <;!zti3D15'J
@~JZ51JBmDGd GD15'JdZ51® ee BG::0O15)c0JD~. (lZ51®
m~JoGd ~ 6Z51@)C·(''}c..:JZ51(BGcd®~zrl® OJ~J./i3Z51~zrl)
Cl'15)0 <;!zti3D15'J GD15'Jc..~ Z51Jt5c..:Jc..:Jzrl@Gc..:J~Ge roz§c..:JJD.
G®® GD15'JdZ51~ 15)JDZ51J8Z51Gro:J deo B~ roz§ <;!15)O
G® oe;roJ BGcd~ <J;lBo <;!~Dt515)15'J~zrl c:; <;!zti3w.
Z51JcJ~-QJ~D15c..:JJ15)JDc..:J QJ. \9® o·BOJ15'Jc..:J QJ.
division of labour

g~ Qo50lt5)<:.:1
Cl'D<J;lJ:lZ51Jt5~~ OJ015'Jc..:J oe;roJ 6Z51~Zj)D @c..:JJ§B®
Z51Jt5c..:J~§B® O®JGc..:JJ015'J~ §B®. O®Jd~ Z51a®zrlGcsj G~

oe;roJ BBO ozrl~GElc:;15'J ?@® Cl'zti3B <;!z15). GC'JGOJG®J15'J
®/i3zrl GZ51G015'JJ Oe:lJc..:J~Z51 e:lzrl~GElc:;15'Jc..:Jc:; <J;lBQ DC15'J
Cl'JZ51Joc..:JzrlGmzrlGZ51G015'JJ Gro'1lti3Z51e:lzrl~GElc:;15'J~ c:; G®®
(>3® e:l.BOJ15'J~ e:le;roJ ~8Z51D Z51C)8Zj) Z5108.
Z51JcJ~-Ol~Dt5~JD QJ. (>3®Bc0Jo15'J~ QJ.
organization of labour

ciC)lQt5)lG I ciC)lQt5)lG 0<06'><:.:1
Z51Z®zrlGcsjcdDJe:l ozrlg DCC) e:l®QJzrlOD <J;lBQCl'C0J:lzrl15)oGc..:J'
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OC)Z51GD15) cdDe:l15'Jc..:Je:le;roJ DJ15)c..:J Ozo/:3®C) BZ51e:l15'J~
B <;!zti3 15'JJC Gro""! 15'JJC o<otr,c..:J.
trachea / tracheal system

ciC)lQddQ
Z512@zrlGcsj (f.>50~ GC:;Oe:l 8@C)J <;!zti3 cdDe:l15'J~ §B®
oe;roJ (<;!J(S:1~Je:l-9cdDJe:l §B®) DJ8 ~D®JOz D15'J 8EOz.

breathing holes / spiracles

l!:lC)lg
ozti3 o~§zrl 8zs!15)~·
hexagonal

QoQ~m<:.:l
8·/i3Z51D O~QJzrlO ~®. o·DJoc..:J
copulation

QoQ~m 8<:.:1lQl~ (Q)lG<:.:I)
15'Jzroz~ dB15'Jzs! gQJozzrl o®m o·ot5mGd G~~® e:le;roJ
8c..:JJozBGd G~~®. G~GC:;15'J Z51JCc..:J.
t=lOlo ot5@c:; GOGC:;e:l QJ. GG®~15'J 8~Je:lzBc..:J Ol.
mating flight

Qo~t5) ~9C)
cse?@J~Dzs! roJ 5®QJc..:Jzrl (lZ51Zj)BG®zrl e:l{GC:;15'J8 zs!15)J1tjD.
al~zrl Gcsj OJ~J·/i3Z518zrl Cl'zti3D15'JQl~D.
fertilized egg

Qd6'>~E)t';t5)<:.:I
15)® BGcd@Gd GD15'J:s$ 85G~~Gcsj roz8B®. @c..:JJZ51JBmDc..:J
Gro:J DI5015'Jc..:Joe;roJ QJCo{~ <;'zti3Z51c roz§ O.~J ~~:s$
§B®.
communication

Qd6'>~t';t5) t5)l8~
B15) 0@15) oz8, al~zrlG<d B<®JZ51JO <J;lBo DC15'J ?@®~Z51~
al~zrl 15)® Z51zc:;zcGc <;!zrl OJ®J8Z518zrl roC) (15)JoZj)Oz

C:;zzrlBG~ ?@®~.
communication dance

Qd6'>~E)t';t5)~C'J~l~~:Jt5)
GC'JGOG®:f15'JQJ.
communication pheromone

Q@<:.:I 5~@ ~Q):JI!:l<:.:l
@c..:JJZ51JBD alp ~oc:;D15'J dB~~Z51G<d 5®QJ GZ51:J@c..:J
active ovary

QdC) 5~I!:l<:.:l
(lZ51 e:l®J15'J mtr,cZS!@~~zrlGmzrl ~:s$ e:lzsiD GZ51J()dJ<J;l~.
6zs! BGcd~~Z51 ~:s$D8zrl roC) <;!G15'JJ:l:f15'JJ:lo·ol5mGc..:J' Gc..:J~



~0l. <;000®00JOzsi 8iroZSlG 0)l.6) ~~m.
C,,;P(ll~ w.
animal species

ci) 8Q)oe)r~tS)a@lci
03J)0roJ' foe:> Ot:l\ ~®Jm f> B~JOW ~@:5) Bc::m:if ,3mc
.3<;Zllzsi <:'l.:'i\Zll2C)m. B~)ow <:'l.:'i\Dm0m gamZll e~m
O)C) o®&. 066 ~~'):f'{!)"dB~10Z>l ~@15) gamZll825"1'
0®O{ O(l;)0Wm <; 0®Ot BWJo:ji 6@1l\ GclDZllWm 1m
0wD18m Guwm DC>1"wm 0)~:oi08. <:,80~Jo'GC)OJ
(order: Isoptera) G(s)J'~wC) <:'ww Zll2®m. w~m q'~w
t-m z:l)2~ 0m:i~~.
~®BWJ015)(5bm = Isopteran insects
Isoptera

ci)da~Q
W)roo 0e0'l:'i\z:l) a3~o0d 0Dmd::;)0 <:'l.:'i\PDw .:.:l0
SB..;wZl) 15)0 C>136<:,to<5m1l\O:5)WD~m dZl"lJZsnBD tb15)tI
Ot)~1 ml.1S'I0&lO)l.§~JO. cpBo @wJZllJBW'Dw <:,mDO:5lD
dt--.!, Z!l~?5l15)lD~ZJ>oDWDJ ml.15'>0@1O)l.tibJ~.
~®x'b ~®da5\w cil.
homeostasis

ci))OQ I ci))dQ (tS)a@lci)
OZll® c0crls0d e~m BB~z:,i ~)~@ZllU 0)1
~'C~)m):if3z:l)O OZllC) Dx::c:: §B®. 0®® ~1~roz:l)
u1c~3 q<;(S):if <:,,<S)~zsim&l a:5'i::l)1325"1'15)® <;J6Zll1325"1'
5::5~0eJ dZSl3JCJ ~"l.1S'I® '!;0)1 P9J®C <;JoZll13m ?5l®
GoB~:5) ~,!;o)J<;O ~O)j<;o8m <n<;Jt-e..o ml.1S'I®8.
c®Jdw Zll2~m Q). ~®)eW ~®o'e£'b 3J.

social insects / insect society

ci))cSQ tS)a@lci
~®Jd.:.:l dCZllltJm <:'l.5\ Zll2®m. 6m&l m~J01a
~50l.~w6zsi q'l.§ @'Q25"I'c, 0<;Q)Ocm c, Zl)9J~Dm <; ~O)
wwm <; 0®® Zll2®m C) <:,-.!~w
<:,c®JeW Zll2~m Q).
social insects

ci))dQ Q)t::\?ci
m~Jt-l~ Dc."lGwm eo~o:5l. amZll (®1B~) 0)) <;JOZll
wm 06&loOJ ,,<;z:l)z:l)dCm 6ZllU D)~~ Zll6~J &'Q
B'!;::dG~m.
~<;ZllCJ &'Qm &. (."~JDJCJW 6J.
social bees

ci))dQ coCtSle)Q
~®JO.:.:lZll ~J:'::1J8Zll3m <:,:>,6 o® ~®)aGd :5'i6~c5c
0l.Dz~® ~C;O)) :'i\ob 2Z!l 6Jce;®
social cohesion

ci))dQ ci)d"~Q
c"<:l'>1D)~-.!Zll0l.eJl.W0® dB 6!lnD~ GO):i dZll1ZllJB t0JD~
:§)Omm,,~m oDWD) 0mm .:.:It® ~c;roJ m<:lii)tJ)~~
~G Q "o)D:'i\Zllo)B~BZll ~)DZllWm o)cm~ BB®Z>I~O)
(s)o):5lGd e:Jm:5J'Dw.roz8B3 5C)(l;)~m 0)) ::llJWZllt5~W
@w)D/3m <; OJcmw §B® .30)J' 5Zll6~c.::Zllj (S)l.1S'I®.
G®~ • &'Q m~JD)~WZll Gt0,,§lZll ~®da§-..:l ~<;o)J
~w~o &'Qm (!;mm O)J DJP~6Zll &'Qm (!;D§lm
8f(!;Dm Zll)t5Wo)JOG3<; gDt5mm ~®da§lw CJ<;o)) Om
q'0W&lZll1C(!;~ p6J6l.m ~Dw§B® <; (J)O)mG3zsig~mw
<; apc ZllJC0~ Om ml.O)l.® d8mwm 0)) o3J0m <:'l.§l
§B®<;. O'D(!;6J~ G3(®<; <:,J~ @wJD/3~m 0(J)mO)1.6
<;l.:sfcc.JrozZll. G3JJ00)J' @G3JZllJB~JOZll ~J®JG~:iom0wm
t.-.f[)w, ~§!5l15)JDw m~JD1~wZll oDW[)J c"1.1S'IG®
roz§WJtJ.
social homeostasis

ci))~jOe)Q
OZllZllUOZllzsi(,')l.c(!;om oB~ ~Zlld iSlB . 6zsi @~Jt-ZllC)
q'~~CD (!;O:5lW 0wi'mD@w1um B[ iSlB®.
co-ordination

cdr O)Q)oa)tS)Q)

<;J6Zll 06®oChDzsi &@ZllCroziSl OJ~J'SZllW). 6@w B®6J
GZllJ'®wm ~@m 01Wl·Ii'lZllc.::J. ~0 OJWJ'Sz:l)"Wzsi 5®C)
C(DDwzsi <:'l.§ OJWJ,Ii'lZllc.JJ.
fertile female / gyne

cdr dde)
~e~)J~ :.:a:5),,3 cse~ <:'l.§l d8:5'\. ~'Gd5m 2 ~oo <;1.@G3
O)l.§ d8m. ~)t5dZllD ~'~~(J)",d GWf<!.fi d8m.
DC; ci8m 3J.
fertile queen

cel
vcmw Zll@O)l.iSl.Oo)JG®Il)) ZllGrozZll. ~/3Zl'.
movable

cel Q)ci~Q
60)) ",®0)1 ZllC O)l.§ &w§lwzsi DcpGwm ~wr; (!;oi):5Gd
w1515))tlm GtlJ'cs:Jw.

G3JE® CtCC 3J.
dummy board / division board

=e d)§
00))(000)1 ZllCO)l.§ 6J~. D<;wmii3 c.:;/315)cmDwoDWD3
c'J1.1S'I0~C;0)1 WJ5!5lJ Zllom 61®.
~CD<; 0)8D~ 6J.
movable frame
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CEYLON BEE CULTURE.

By SAlIOEL JA.fATlLAKA, M.ODALliA ••

(B."" .A.p'" 714, 18111.)
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I havf! been interested iu tho culture of tl.e h"T"!Y bee lit

cellon for about the last 25 years, frotn accidentally oileerTing
..•. !rat the mode of bee-keeping by bee-hunters and othen in '
th.e Wanui, a remote part of this district (Nortb-Weateru .
.Pro$ce.) I set myself to work at once in tr)'iug to impro~e tho'
,.... II; theoourtesv o 11.-F""...., tho _iM'1
••. ·"0irI0a O~er," I wu enabled ~ 8._~' . "
~ be&-keeplng, and by carefnlly reacilng theae ~ 0 . .
:,y~red ~ improve the primitive means adopted by 1M utift' .
~,but withont snccess. My thanks are .we> due to :
;.il;:·,~:Sbrpe,Eeq., and R. M.orrie, E9q., who en~ed.lDf, ..:
""qch in the pUrluit 'of my experiments by getting out for ale .
lIIDgli,la ~hi~ea alid apparatas for working them.

;'<.'l1Iere are four species of honey-bees iu <kylon:-",,.-,..
~";"',''':;.'l.-M{-~: .Apu Indica, .
,;. ,.. 2.~Dan4uw~1"';';ile>.G: .Apil Florta,
, '. ;:r, 3 •...•••Bambar6-fi)'ii:0l: ,jpi. /lorloata; and
:.\:;.," '.:y.Xana Veyiy'-.:I).:s)6't)~iD~ :. TriqoN e.
'+!heJa M"III. (Apia Indica) is the (l(lmmo~ honey-bee v(
..9'?'loD, and tho QIllyspecies kept by natives. I have had a iew
.0000Diea of these from the very begilluing, aud ill tue "ay of
. improvement I have transferred them 1.0 pots ,)f qnitc "
ilitl'erent shape from the ordinery liarTo"-w(}lHh~d pitchers
'used by nath'es, which required the d ,~trul'ti"rt of the I" t, tv
get at the honey, thereby cau1ing considerable .!'''.''T,ct ;t'D ,.,
bee-life. Tbe pots Lsubstltnted arn ia t",e. ~·~cti00s: 'b ~,r':
section or entrance DarrO~~lul)utJ(:\l n.!·I'~'l'~ ~ ,,:'" rt Lit, t.t :

27 J.)L'l,!'AL, II•• \. S. (CJ:TLO:<). (Vol. Vl1., Pt. r:~;

inr' the seeou.l, which is flat and deep. Wbenthe tirsts~ion, or
m)uth-pi~ce with 311 openiog of about '\0 ia.acroBs, is tabu UP.
the hcmet-iombs are eaaily removed without any illjlll'1 to the
cofJlb~ or 'to the bees,eaving tbe brood combs ibt&ot Within it.'
Directly t\le honeT-combs 11I;Oremovei the mouth.p*-. ill-
•.gain rep)'aced, tied rut, andplaoec1 bl1~ proper,position,~,
all the bees retnrn to it ~d bekin t,o.·wOtk•• it tOe, .were·lleier· .

~;{ '~JM4" A' this critical a~&" bO';.~,tbe, ••. fI.Id~~ •....
t:;:< Ie.,.. dal,' w.ith jagge'11111d ~, •• ~ it --~'.,~';
" ~pt1I1i'Q;,.oopl~ cloee.tO '~~:iif 'lI,'Ii"po.iit.a.,',:;
~ :.'.;.•••. 'In tbii manDer I baYe;~"'·~; •• 11.' JioqI7.:'::,t
<.~.<':•.I9r,llOu,te:u8e, and _i~Da1l111a. ~~-tDttrWda.- ••• ~>

.:. ~&nft,otbe English bee-,bives,.lb&.e.IIiiiI •.JictIe' •. .,·.... '.~: ::f."I"'" tJl~ Thebaea take to tbelluMily,bat .t"'~~J6., {i'1
. : ,if!< tbem~ long, M.tb.,. shew a di.poeitioD to ~:' :,_~">
~~~: .,,~ f.eediog they may be regularl1 eetabIiahed ••. ~:;:,
~,tltiCiw~ once established theY,keep on aDd build tbtlr ciOtD~:'!.·
t:' ,ad III the stock hive; but I have Dever beeD IOOOeuttll ita' ,

1\.';'~4i!Cinl th,em to .take to 8Upe1'8,which Dlay be attribliated to m1,·
1<,;"" 01 ingenuity and experience to adal,t the fJ'&meI to _ '.
.~:,~of eomb-baildiug, or tothe bees preferring pots, which an.

~f~ I believe cooler than the b••xes. -
::,,""\;' Tbe beee are ea~il)' moved about in combs in frame OOX88, and

henee il. is mv i.npreseion thar th(,," ,'811 \l<: by competent penons
easily reared according 10 the European syetem, and with
profit aDJ n<ll'l.ntage.

'rho native ~ystt':U ,)1' 1-.,·,:.. 1;'''[110:: :, ,NY simple indeed •
Tbe)' invariably,"\\'eet"D tI,e I'"'' ::,~·;.:,t,··l l" he used ns a hive
b)" fumiga.tiug It wirh resiu, a.lolt l:b"e ;t iu a cool elevated
poeition, ~wf'nring t',·" mvut i, «f the l"lt wir l. n. liu.le hlJllPY

dUriD~ tb~ fO\Ya.rlhL,~. St'.L..;·H:. 11.(", wi!,! Lees ~hkc 10 .hern
1\itbout the lea-t trdl~I,J(,L.:1.l bc~jll l'uihliJi~ the ir combs, and
6llin>-- them. 'rhEll t.ht~ }Irt'pr,l' :-:•.":.:'1 L ·',~me8 ft.·!I'ld th v ~,r":;.'k
the Jlvt~, tJl(Jw u.u- tl.cm t,) {L·;\ t- l:I': 1:,.,\.£ u.::;:O", ,'uti ~lJg·r~',,!

6Jc5§,~ ep8c.:nt5lZSl C5o(s)@c.:lCl ~<;8~ C5(ft!GtX::! c5c.:l£:ik:;Z3le38m' 1881 (fGgc 7 t)m ~m oDZ5J'Dm t:<; G<0:lZ5'lGd D1t5Z>l'JD.
I eoo 2 Dm 88 (80 G0i5J&Gd 27 eoo 28 DZ5'l BP)·
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~~~.:;~hone~ &8 well 8011. the brood combs ; the Cormet ~),;:i;
.~ ·r;.~1IIl4 U1~latter arethrown away, a grtat wute'o( ~naJ, ~''t

~:~~d reckless destruction of bee-life, When the next swarming 7·
-.,':.: ---00 eomes round, which is hcLwee!l Marth and April, ~

ipot is'fumigated with resin, is placed in the I;8mepilliti,Ju
.;'ihe next supply of honey, which is o~ined in J~ly"or
'5.~ Th~ largest supply the nativea so obtain i8 "bout thPM ~

""•. ,,,-. "Juof liquid honey. ,\ ith regllrd to the wild ~J*j

~~~;::;~:;::!:t~
"MItr__ 8ame the produce of their labour, I\nd abandon tbe

\iJPt1 FOmba and betake themselves to the woods; &lid it i.
"ii\1i~eved by tbe nativea, t~t wben the swarming ~.~~

•·••.~~.:~bey:ret1Ull to their old haunls &lid ~~~
..~( •.. ..'. "\',.5, '. I ." ;:',- ~,~

' .. '~i(Ajiia Florea) ie an nnprofitab1eW·~.·~:
·~;1i~Jlon81. It attaches its solitary aeini-clreu~ .. i
.~~;~'f~J":t~.b~.of a ~ ItJt·.~~}~;.~
'~'M'ila,ti.es: •• ooog. 0001 and OI~. bllt thil .peti$e.~~;<
~~.pte4forftimng pnrpo!lCI, aa ita produce i8 TerJ. :.'.'
.... - ..'.•. "-,', .

~(.4prI~ta) il a large bee pr&ttily nlarked' '
~\~.a,.iA"_ee ~ iargef'quantity oC boney

..W:Otb-~~' It coo.st~ctaita hi,e,aJarse
fp.h;JbOt,It~i~-byil·ft.in a VCClHi'r ebape. Rttt\ehing
<.~,,,, ...,,. . .
~hell. of .ify lo(lf1in'83t trees, or eecuring it to the

. 'lliglLrooke with it~ two ends fastened up, RI"I having a
4~niDg intbemitllc. It is with gt'('at diflicul-v gd

'1ie&-huDters,a'Dd only by those nscd to such h:nu of ,,·,>riv ,

'~'~e proper season libree or four ex !,~rie:ll'ed rneu , tart on
,'_~~tion armed [ith knives and rope: UI,t' Ie 'j' ... ,"'.'.

_~~andotbermatelja18 (for Rml)l:io~ and l"1f'IJII,S!' t Ie :'4'l':- -.
f~viDg rellOhed'the W00Uij where the :".:. "Cc : ..• ',',,: I

i~"f:.; ',ere commence operatious •...u a (.'a~lU~~I.':. "",

~o Jot'R:<AL, R. A. S. lCErI,ns). [Y.}i. VI!., Pt. I.

out the bees by B heavy fire of straw, when the bee. fly high in
the air in a straigbt line : mean while oue of fhe hunters Ilota
the hi ve, and ll)wp.ts it down by mean~ of a rope ••ttaehed to a
biutket, and butetlll dOWDin time 'to avoid being stnng ;' hi,
co,nptUllolll!, w~o preceded him, throw the hive into the fire

~ ..?~t1y it 00_ down, in order to ~rn all the straggling bees
r(·~ ~~b.aod ,erDO'f'eaway .the hive at once, Corthe Bamhara
~r~~p.9'f'0ke4·~ nry ,p8r~tent ill It.ingiog, and the poison.

,,,- t.. '~~,-~ .••• thili 01 •. _po People are kn~wn to ba~
.t~:~i;~~:of~·,·~~ ie. not to be

~ ~~'1'go'to:,;1rC1rk: without NlY
~.,~~~bQl1i/Js. IH. beli"eil-aad oiy~x- .
. ' ... 1Be 1Iel!el~t. th~1do Dot .reboild their

, 'iil,pl&c& .jgleM' portion ot the comb is left
:t~-bee nDiujored. The honey of.thi. bee i•.

.,,",.and highly eeteemed, and is couide.ted an .
. ~ amoog the natives. Itis Dot however 80 .ick.

••-?' F"-. _._.n bee honey. I have uever heard of any attempts
. iiillodli 'by Jll.tives to domesticate them like the common

," / .
.,.•.l*'pf Q!ylvn ; and it is my impression that aoy amonn~
. ~ to domesticate them will prove fruitless. One oft~
iiircharacteristiceofthis species is that, unlike the common .

,.~~go about gathering material. f",. the construction of
.~ ·hin. only during thu eveniug t.wiFght, an.I myriad, of

··1h6areseen at tbBt hour ill the Mum. 1'(,11, and other dowering
,,:~ trees d~ring the season. ...,>s.>_-:-~an<l Veyiy,". (a tinv bee belonging" to the TrigoDal),

l'p!Oclwee

a lUDall qnantity of huoPY which it m8k~8 iu the
tlioUow. o( rotten tree. and crevice, of rocks aud dilap.dared

. ,:·J~jDp. 1 !la\'C seen and examined a gr~bl many of these
·"~~-combe,••hicb are irregular in shape, lli-.'· never ":~It! more than

~')'" tea-cupful of honey, which hus a rath-r ,". ;,j tr.st,', and is only
~r;lIIedfor. me~icioal.pu~l'(>se". TI,eir com,' - 0 ':" :.!c,,,·ral.ly u:~~".
:-,~:' four or five inches in circuuifereuc», a;"Hlt 'l~ t.' I h !I~Iru ..~.ly t! lied

cbdz51c.3 cp8c.3J:&l25l 00(5)ec.30 ~c:;8~ 0i.<P0Vc:! dc.3§e25l E38<:5f 1881 q'0gc:! 7 vm ~m i:!u::,1'vl:» ec:; ,;:;c;Slm(;;.3 u )t)Z)\)0.
3 W) 4 em 8p (ec:! c"c:!6H5oc".3 29 OJ) 300m 8P)
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lsl
with honey and the rest with Ib::rl,rL,'''I, like other l!{Inrybees,
and kept separate. When ;U",fdPd wid, ;.r disturbed, they
'would bn:&z at..wt 'me', <:ar- a.,,1 ,.,'stl'il~, hilt in other reepects
they are perf~ct.:y !~;~rjcl(!..::oc:l.!ll! mav i)e cadil)' huudied,

Since writing the abr.ve I 1111\'" 1,;,,'nIUKen bv "UTpAc by Mr.
":' "Be~n, n good authority ou Bee Culture. Hi. ,'i.it to Kuru-

Jifpln is for the purpose .,f huur.ng "~l'the J.lamhari (Apia
l1oraata). A n••rration of his vnh:riJIe experience haa aft'o1'1l~>d
",', . much infornratio», aud I indulge in .the hope t.hat
"", ,fill' enable me to 'ccmpete with my di1HcnltJes, more

'"" oIly, in the fumre, '

, person of Mr. 'Benlon's 'ackuowledgPtl obility and ex-
e~ wonld"do much for Ceylon' in opening up a h~nch of
',' :' 10< ~y conducted 'andyielding so large II l'8tutII,'

":~',,,hie}l'tllEr DIItiTes are so lawentauly ignorant. " ,:,

1;:.~t';h'

oJa6'\C:l Cj'J8c.3J:5)z:5lc::lom@c.30 §~G\; c::lI§0UC aC:l:5)Cz:5lD8m
1881 Cj'0gC 7 e;l5l ~l5l auz;:ie;l5l C~ 0C;G;Jl5l0de;Jt55lJu, 5 Ul5l
8Ru (~C 0CQl~0d 31 e;l5l 8fJu),
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The former, who pOS8eBSe.a sound" knowledge of
the liie history and habits of the honey bee. and has
eon8iclerable experience -of Iiive-rnanipulation, has
acted in the role of "guide, philosopher and fl'ieud"
to all who have sought his assistance; while tli.
latter. with the facilities available to 'a country
genio!eman with -ample means at his disposal, has
made the fullest use of the opportunities presented
to him for carrying out experiments ant! malrine
demonstrations on an extensive scale. Mr. Goona-
tillake's book on the subject. written for the benefit
of his countrymen, is only anether example of hi~
anxiety to popularise rational beekeeping and estab-
lish it as an industry. In ths West Indies apiculture
has, ·within a comparatively few years, risen to con-
siderable importance, and the similarity of conditione
there and here leads oneto hope that the same auccees
will attend our efforte in Ceylon, If ever such SUlIce88
is attained the cre<lit will be in no small measure
due to the author of this work, on the preparatioa
and publication of whicb it is evident he hal
expended much time and trouble. The ereat vallie
of the book lies in the faot that the writer is not a
mere compiler but hJS carried out in actual practice
what he pre; ehes.

I would com menu the work to the notice of gr"1
who have opportunities of takingup beekeeping and
of pushing it as Q homo industry in the vilta:i8
of Ceylon.

--0--
Rational beekeepiug, based upon modern hn-

mane methods, bas come to be adopted in Ceylon
only within the past few years, and that. too, by bnt
a limited number of amateur apiar-ists. A compara-
tively large amount of honey an d wax i•• tiIl beinq
taken from 0111" forests by the crude and cruel
practice of dr-iving away, and often killing. the bees
with the aid of tbe torch and other barbarous means.

The earliest pioneer in the attempt to introduce
ration •.l apiculture was Mudaliyar C. .Iayatilleke of
Kurunegala, After him cams Mr. J. H. Hollo .••."y
of Wattegama, aud Mr. W. H. Wright of Mirigamll.
followed by Mr. Chas Andree of Kurunegala: all of
whom adopted various tYPESof boxhivee ill rearing'
the common honey bee of the East, while some also
experimented with European (chiefly Italian) bees.

The nucleus of the movement tor the en-
couragement of beekeeping in the Island was the
amall apiary started by the writer at the late School
of Agriculture. In 11104 the Ceylon Agricultural
Society appointed a committee with Mr. J. Harward
as Chairman, and the followl'::' membera.- Mess•••
E. E. Green (Govt. Entomologist), M. Shanks, C.
Drieberg, Herbert Campbell and A. P. Goonatillake.
The Society i8 specially. beholden to two gentlemen
for the active and sustained interest they haTe
taken to pro\'e the advantages of modern
apiculture, as carried on in England, America,
Ab~tralia ~.IlU the Continent. I refer to
Mr. M. Shanks and Mr. A. r. Goonatlllake,
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--0--

8. G&'"<Sf c8Z5f e. 8. CS2~§lCZ5)(';<Sf~Z5f6(,3c; (ja(,3m CC; aO~Jam0(,3Z5f f§ CotslJ0V Ql~ aJcm
ZS)Gtl'~0~ @c! c;'~~Gd 8f5@ a7.0tsl5Z5f C;d~i3. 3 Dm apD ~c! <£)0@8ao~Jam0d 80roc a5Dt5Z5'1m(,3
(2 Dm GtslJc;a iii ~m apD).
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