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The research aims {0 investigate the ne"s"ting factors of the red dwarf honeybees, Apis florea and the
black dwarf honeybees, Apis andreaiformis in Kanchanaburi province?mm May 2007 to April 2008. In rainy
ranch 1.23 + 0.55cm (n=51) and 0.89 + 0.31 cm (n=9) in A. florea
and A. andreniformis respe: i significantly differences (p=0.035) between both species. The

i . 0

degree of nest shelter of A. flores 1.85inrainy season and 442 + 1.5 (n=105) in dry season. The
— e

degree of nest shelter of ig\was 51+ g? (n=10) in rainy season and 3.81 + 1.6 (n=11) in dry

season. The comparison of shelfer in rainy and dry season showed the significantly different in A.

n=105) was significant shorter' than rA andremfoﬁn&fﬂ1 81 + 65.45 m, n=11) (p=0.019). The related
characteristics, canopy area, diameter of host tree anarfnhelght of the host tree, were not significant difference
e l"l| |..__

between rainy and dm ason in bolh bees specles (p>005) The Its indicate that A. florea and A.
by i
i S i hai iho jompetlhon of both species possibly

occur when the resources of nesting are limited. o
The developme_njl time of two dwarf honeybees, A. florea and A. andreniformis were studied in
Kanchanaburi province during' March 2008 to July 2008.,A. florea and A. andreniformis were used to observed

development time of ‘€gg, larval’and pupal'stages of “werker, queen and drone. The egg, larval and pupal stages
of worker were '3:02 * 0.57, 4.07 £ 0.64 and 9.57 £ 0.5 day (n=100), respectively in A.florea and 2.82 + 0.38, 3.9
+ 0.3 and 7.27 + 0.83 day (n=100), respectively in A. andreniformis. Queen developmental stages of egg. lava
and pupa of A. florea®, were 306 + 076, 5+ 0.67 and 7.19 * 059 day (n=32), respectively and in
A. andréniformis were 2.85 + 0.54, 4.61 + 0.5 and 7.38 + 0.5 days (n=21),respectively. The development time of
egg, laval and pupal stage of A. florea and A. andreniformis drones were 2.99 + 0.39,6.72 + 0.45 and 12.73 +
1.03 day(100) and 2.99 + 0.5, 6.63 + 0.49 and 12.13 + 0.97 days (n=100) respectively. The total development
period from egg to adult of worker, queen, and drone of A. florea were longer than A. andreniformis. The

development time of A. andreniformis from this study is the first report in Thailand. (7
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Academic Year :_2009 Co-Advisor’s Signature V.Z& bk iy ot




naRnssNUsenA

Ineninudisuiidnialalagldsuanudanmde ‘ uazAduuziluatiiann
fdnsAransransd ar.qiiml @eandied eransdifinn uazAanansd as@aal
A ennsdiBnmndan amaseuuazuflsinaniinudaudrdaqeach iked §ideu
HENTBTBLNTEATUBEING ﬁﬂﬂﬂUF]NWT“Qm?ﬂdﬁ’lﬂﬂﬂ‘iﬂ?ﬁ m7. a7 BaAUol Ussau
sz aned as. d198 ladans uné/an ad a7 TanaA wen nssunisdey
Inentinug vn‘lumﬁnm'ltmmqwumnuigémmw 7. 81988 Uspingunsans
'lﬁ"t'mqﬂnﬂmmm'mqwﬂﬂlﬁ wazqunTapanaidaseadull Welddwiuiudeys
p1anrtiananal mwfa?d" HAERTIaNTE 0. poauy Avwinydt uavenaned ar.

o L g -' 4 ° ° o
aigwad 2qna nHANT 111848

. T

= . o
VBVBLNITAUAIAAT .agun W uazanEafun fumaan Al¥nisaus

o~ & e

e | % " ¢
uaztgnianaaihwinddeg niAs c}"iwumﬁﬂ BRT  uarlanamiswmunesa

m’mgua"ﬁnmuiﬂmﬂm n mmmnﬁqmu'luﬂ?“mﬂ‘lwﬂ faniuLi  Uan.ania

— = e o o a
TRUDUNTEAMITNAINIIATSE AFe intlisys NliuatusyuanRuanlsznu

weiuAy  Uszand 2_5@ mzﬂmuuw\mquaqmvuaan'}:}iﬂ;c'[ﬂ-num'mumnumuvm

Fann WaTAuE lM"ml'Ul‘DW'\Jﬂ’Nﬁ'\M')'\N"W\ﬂW’\ﬂW AINMN AYINENANART

|
"jﬂ'lﬂsin?mu"'l’)ﬂﬂ’mﬂ-" T

ra101iqM AL IUANAIITIWE Afuaranatsthinviau lunnszaumsdnemn

o : x .. v
Nawausudsadil Urs@nsszamamanuiitudandn

° N o vy X
veveLAEswIehetkag (uagsnuineluslin | Aamiannoatnialidedie
d 0 < v 1 a s v a o <
anunegeade usrdoawdenn 4 du uetdwd ludwdudeyaddunmaauin faia
J -J v v ¥ -J - - ] -' (L4 ! = al ° o
Weu A 7 uaztied | wssidwiiiniadandainen ynviunldldindrats Miduindala

< v ]
wazdatvan luausna 7

- 4 - ° o« o
qavinerereunszAndiniNTan Miviuaiuayluyn q d wazidunngalaliiu

v v
I lnanasn



AT

v
Wi
B 3
LN AR BN NIVIVIEL oo e e e e et e e e e e e e e e
LY I VIR PUTTMEL ossnyissiossamsonsonsnmonssssssossss s WSRO RN S0 S SF ARGV SRRSO SO 4
DI B N TTHL TEN I et e et eee et et e e e et eseseseseseseseessesseesesesensesesssesesesesssaes Q
L E 113V TSSO T ——— 1
ANTUTY (AR # I 9
CRPoVAT] P A I A Y
ANTITOYN .o 0 et et S S v
A170ynN (sin)...... .l L e i B
J .
uni 1 umin
..................................... 2
..................................... 2
................................. 2
UMY 2 ABUAIUIBNEANT
- ; v . A / o :
qqmmmmunmo W UAZNITATEATUA RN e, 3
LA .
7)1 S
o TR - T v o 19
......................... 24
.................................. 27
= X
qunmmgﬂnﬂmm ............................................................... 29
jﬂ ! @ EJ'W‘W ARG 2
ANINANWUSTRIRINAL quqnﬁ’ﬂuuavuwu .................................... 31
”""‘ET mﬂ"ﬁmﬂ'ﬁq'} e EI t) |
ARRUNTOL ..ot 34
T L 35
ABNTATIUNNIANIEY . oo e 38
UNT 4 HANTANEA
X
T T R Y N 1 e SR 44
NI RANAF I T U RN NUA I e, 45



1917y (sia)
nih
xr
FLAZIIANITIA T IBIHRUUAZHII M. . e 65

o o
uni 5 aftmeus agUuan14e uasdasuauus

U

AULINENINYINg
MR TUAMINYAE



A19UANT
pavar , wi
1 UNAIAIANTUAUALTATIUBNINT Y. ..o, 11
2 ummmmﬂymmﬁmma Aalaa Haiin ua:ﬁqwuq ....................... 26
3 BT T v R T T T 46
3 (Aie) TaduliRE Ry vt - T 47
4 AMNNINTRNTN , sunnRenareiresialy
*.-wl"" W S ""-n-.“ .............................. 48
5 aziladuninidana¥n
. 49
6 Qrluuaznua.......... 50
7 WOQHUUATOYUAY... 51
8 Wwausiazdn.. 52
10 sHunanuazilaia
.................. ; .. 59
11 ulvsandl .. 60
12 ' dunudunioiaud 61
1-6 A e T~ .
13 ﬁmg‘nmm ..... . S 62

: “@gﬂm mﬁiﬁmﬁm;::::::::::i
AMIANTUUNIINYAY



o
NN

© o N O

11
12

AITUYNIN

i
gnusswidulalalmlvas Apis henshawi Cockerell ..........ovvveeveeeeeereveeenn 4
5@1@&'10?]57‘0;}11&617‘«'\1 (A) wis1'Inil #iis Boreallodape mollyae Engel
@) Tela'nil¥udl B. baltica Erigely (C) TaTa'lnilidudle Electrobombus
samlandensis Engel (D) %‘ bombus hirsutus Cockerell,
(E)TaTa'l'nﬂmum @1l Thaummastobombus
andreniformis Ew—-, ........ MR <1 e e teenteeeneeeeeereeserseenes 5
QQFT"J'\W‘)’TMW‘{ INganNT lLEAR: | 6
FinatinaAnIUL ¥ ‘ i
(B) Bombini, (C 8
aruiul e
BNWT a-i ... W R N R 9
ANNFFUANNANNL mqaﬂi% TSR, ..o 10
qqrhwmammmnmm% ) e 13
NNINTLALG -nmmam‘wif'ﬂ/ s W, 14
NINTEAM TR WIS eRsddean@eals .. 15
NMINTZAEFA TR I AEN BT ERZAURaNIRENTR ... 16
m?m.mum'nmmﬁ’mﬁwu'luﬂ?-mn‘lvm ................................................. 18

’QW’]ﬂ\ﬂﬂim umqwmaa



|
NN

13

14
15

16
17
18

19
20

21
22
23
24
2
2
27
28
29
30
31
32

fFUYNIN (sid)

X
ﬂNNﬂj'\U’J’JﬂJW\ﬂ'\Tﬂ’ﬂNuﬂﬂﬂ\'\ }nﬁﬂmnummummq INTWN Uas

xSl
NmﬁququunuuaﬂMmumn ...................................... 31
o~ o =
naflesiuinestiyl tﬂﬂMﬂmudoumumd‘nmm

HmAnuni nqmu...:ffrw SRR 1>
v" : J =l ° " 19 [] v
FnaiinngnaiL nuaztha g mherienan.. 36
" "~ A

ANt u'm'el g N\ N O 37

»gwm ..l'-. .................................... 38

!ll.

quwmi’qm uq,,ghuu T 39
FumnieFaiely fnlaviagiatl m@q AUATINTEUAZUAZALIA
nslua mwa‘lm'[amm’t‘r P! 5T 44
NTYAULT: 2 i [

a v ya" ¥ o
atinsulii wuazﬂqﬁ'\uahaﬁu TMNNUUAUNTN (1) 45

O.)E)U'I
LB
" 3h8-
L 505 &
- B
?}i
.é%
$= 5
HH
SR &
_‘_>§

uJaﬂ-numqumm'\uqqa'\ni"mumma'lunmnme . R S— 57
AR LAY I8 9NR TN (AZIMUt)..... oo 57
wefidfuda¥aFiestiain wiinzdrawnedynluggeulusend.............. 58
Lﬂaﬁ%uﬁﬂamquﬁmmnua:'i'\uqui’aﬁﬁn'wu'lumui‘l ........................ 60
weffusFiieiin ua:ﬁqz‘huﬁqnquﬁﬁm‘luqqduua:qqué’q ..................... 62

a : : -: v X : -t v v
7zuzn'mf-my1lmmuuuazmmu?.mmu:usmu HRUNNIYT UATHRAY..... 65



unin

o

54tﬂuuum‘nﬁmuﬁqﬁﬁm’md'\ﬂtuaiﬂn')'\uumnua'\mm?zuuﬁmﬁ (ecological
diversity) Tntnsdaauasnasliiuieninen ynWAanszanewufuazairano et
WifuAMUMaINUAIENIR LN (genstic /dlverSIty) Aaduanuuainuatauesaiin
(species diversity) ("‘)qwﬁ Wy, 2548) ‘ua ﬂ:mﬂmmLﬂuuummwgnwumumu
uwmnmﬂtuuautﬂuﬂiv?ﬁumwuﬂwfmum'luﬂnmmﬂﬂquu vm'lum'\uqmmvmﬁu

ga——

aWm7? lﬂ?ﬂ\lﬂ'\’ﬂ’l\l NNk unnel ua"aqmmﬁﬂu ‘NVI'NI\'MNH‘B‘MN]J?"I.VMTVIEI

Wtinnnidal] Gestuan 244 e snaings fnnandaMnInERT wazsdu

.-')' # a7
ﬂ'nqu.@m'tun:gm?ﬂqsnimwmmﬁﬁwmm‘lm

T =
e .J:-.fd

hulszndlnewuita 5 'num'm 11 'mnnﬂ?'mg'luian (Lo et al., 2010) lduri Ae

a2 Apis dorsata Fabncuus 1793 mTWN Apis cerana Eébncms 1793 haiin Apis

florea Fabricius, 118.7 ua“mmuAp/s andreniformis Smn‘.h' 1858 m4 'numulﬂum
X
Wuiiies (native speCIe§) waavaliat@e daudn 1 mumﬂﬂmjuﬁ Apis mellifera L. -nqumi
wdhunannsalsemalidssmansiunn (western countries) (Oldroyd and  Wongsiri,
4 ' 1 k] £ : &
2006) FWFURmAnn Hallae, ungiaiid wudimenstaneiaszmalng ufatiu
1 4 ] ] :‘/ ] -3 o o -4 A’ 2 A’ 44
wulfanicunaiawingy  adlaiaudandannuiaiie. asnuanzunanunndul
14 X
waTEAMAEY wanaNERE AN kI TN TanaTelszans
o :’/ A - A o o
(Wongsiri et al. 1990) aatiunaiininannITlasuulasaninuanden u nadinliivaans
1 mildansindndagina nasdh wezniaifinan1zlanfau e1adanasianisandtuiu
d ] [ 3 « d!’ = 4:‘1 } 4 J [] o &’ : Ad o o
uazidesan1rguiuguesingfiaild  FeavdniurainninaslFusiauazaiuisn

nszaneiug iatlszind (Wongsiri, 2009)



a ¥ = - - J -J [] 5 L 73 1 -
nsAn N EUTnAIME LA aIneresRani T aiun AN i awug
] L% « J - - -
veeginl  wazjaiudnnluduninlszgnaienimimunidgaamnssuuaziAsgia
o - o~ : A" : o °
dwmFunisAnninidenairfiresialinuasiainu Gaflginnsdneuarmeauldten
- o ] o~ e ala ‘ 4’ ¥ J o ] -l
wn lnaawizrzazianinaiyisudacdnluipinsdinestisiwaddbineiisenu
. g vy r X Sk Bl
uriau (Oldroyd and Wongsiri, 2006)  natitiaiinuaziaiaufinoundidseiuludnsu
a v -~ i I: 1
ANEATMUINTT uazIA INA ALY (Oldroyd and Wongsiri, 2006)  wiiaiqulignuns
uwnIugua nrzanudalfmilentsita 14tﬁﬁjﬂ)nmau'lﬁmn'lum?ﬁnmowmﬂaan
X X X X
m‘mNuavogannqmmmuuua"mmuiuwuﬁ@ﬁu ANANNAFWIEIIMA AT

K
miuuqﬁuvnan?'luml'l:jyﬂqéwnﬂ‘ iauENAEIsuisut Ut e

oy
AUHaiY uazaINTIn) mm‘lﬂgﬂ'lﬂafmmqummaqu%n2 riaRiiiuande

jhit

|I. 1 - ° - o« -«
Yarugmdmiunisununisdanisluduaying

widauiuazintTuriaue invivde (nich) weaiu viu @edudaln usu

4' v ' d’ °
TITDYRIUATUATNITOUN

o a J -
NINENISTTNTNR INaAnTTv :_413mLaz-g'n?wmnm'mvm"n"m'\w’luﬂu'mm

W ¥y
ol --I'IJ

i 5§
=g -1-‘- .-'."-‘,4 ;

-“:r-h

X
1. ieAnsnnd amﬁmmmﬁ_m florea uazkiaif1u A. andreniformis

TaquszasAvansine

ieAnTz ﬂ.,m?mq; (devesopmmtpme) uma-‘dqq'lmmnrmmmum:ﬂ"

X l’
111’*uﬂi“ﬂ]ﬂﬂmﬂuﬂ'] AN UBNHINN A. florea LL“’ 193" A. andreniformis

":j: '_"LJI
]
e i
YAULUAURINITANE
- . g x J L3 1]
mﬂﬁanﬂﬂ'ﬂd’aua::'r:ﬂ:m?mmﬂmﬁmu WAL TununAuaas s

ananaa)il - suainsleauazAuadanszuas danelnslea Aamdaniyauys

P | '
Uselaminaninazlasu

. e X2 ¥ g X
1. ifeyanuguniudaingnestaluuasiaiuang
J [ o - o
2. Werindaysfldl)weunivioin il lunsFeunisasu suaniligaaug
- (-3 - W 1 A ° «
Auidla daliiiadsaidulunifdaseasasinean luddse ey uaznag

MankudaNMsayinminenssssugAse



<
unn 2
dauduLlands

- e - o A’
MPUUINTT BYNTHITIULRTNITNTTNLAIUBDIN

E'Ymmmwmuumd’muﬁmmu‘lziﬁ'ﬁnfh 300 Al Taenanizalaan Aaduwan
Afszuudannuk umswqumqmmmmﬁyﬂ FINYEUNAEILLIN (Brian, 1983) fiun
nauwﬂﬂng'luuumﬁ’muﬂméq ﬂﬁuufﬁ " Anguangnandussianldesune
ﬂ'nmﬂummm%mmm@?m NIFLEARLENARY  (fossils) Aenaglusnn

aumtﬁmnﬁﬁ‘lﬂ@a'\ﬂw

o
wnuregenugnini

: o 'l 1 1}
vnmniradinananiigidetnaidete Senurmdiu

[} - J -l v o -3
irauiubiuy (N 1 waznawi 2 ) Togniinunduld
o (] o J ") ‘ J . ) 4
Wusinatralun1s@nm ( ) fla 120 aulfiHIuNY e uNAIRaNNTASN
- .y .3 v
TugaFuusniduunag asp) ‘n&auﬁ’u (short-tongued) Unagquludasuu uas

qwqmﬁﬂnﬁn'lummuu nsaanluituanmisanaanld

el .."."‘i

21duagnINinglel do
panuitluginmenuils 3 qwﬁ’uwuﬁuﬂ}mqmmﬁ%nu (Engel, 2001) manlfiiu
UMEIRMNITRNHA (Dees) uA silnaaimndnsaisdguneuen iz and wigiy
inasaanlising 4 (Michener, 2099),77«;1%1454 L%ﬂﬁmnﬁeﬁmwﬁuﬁuﬁﬁu Tntiieazdan

uauma?'lum'an‘lzﬁq_ﬂhwmﬂ'm'\?mmun‘lwannma (Crand, Friis and Pederson, 1995)
—
Y A
J L4 ' : T AW
ANNNA 3 uapd Wiiudie liueneanuaInIeA 13 dRuANTT (phylogeny) 184
<’

umu (sphecid wasp) Tugaaimiduadas 120 — 130 il (E:gel 2001) FaunaTtinfiAg
wwnzianzasitlndedite Tt S Sitainan q'ﬂaﬁ‘m,mmnmumm
ftuiu Taquitinudniiie 17,000 10a defesndneisaniieglszanald  Aeidaeni
WLINAT) (Cofbiculats, iees) ‘lﬁﬂnnﬁmwﬂw 905 100 peitl dnagluadtan(sub-
family) @1lA (Michener, 2000) 5«14&"15:'4’%1&1’10 (long-tonguéﬁ) inznfiifiuinas (pollen
baskets o corbiculae) Faiflunuiiufauss Wuiien Nuiirey 1 uvgu agLiFonin (tibia)
A7 3 WamFuunainasaenlyl wdeRFundnzniufininas (pollen basket) Aenfnzn¥ L
inasil 4 wAtesAeRangael (orchid bees: Euglossini) Aaita (oumble bees: Bombini)
dulss (stingless bees: Meliponini) ua:ﬁq (honey bees: Apini) (Oldroyd and Wongsiri,
2006)



A 1 Tnuswanlalalinlues eis henshawiCoekerell (Faitlasann Engel, 1998)



ANT 2 ﬁawﬁmﬁﬁﬁﬂgﬂué’\ﬁu (A) Whatnilsn e © \Boredllodape  mollyae Engel
@) Wlalndaalle B. baltica Engel, (C)lalalndsiaile Electrobombus
samlandepsisEngel, 4D) | Hlalwlsiafierrrétobambas Airsutus Cockerell, (E)
Talalnildale £ samiandensis, (F) lalanifadls ~ Thaummastobombus

andreniformis Engel (Engel, 2001)
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x P J & I3 : a

Hanfaell  (Euglossini)  uunaedannaFafaainesliag ldnuau wunns
nrzangsianwaeulduazneunanedlszmaanigawing Inevialdadfisuiacsaazuen
o &~ 1 -~ . v J X
F1aanN1gUasI82ULRAILBY (Michener, 2000) gnsiatie (daughter) NaanuIAsdatiALn

- U] o~ U ‘ J .
gragau dousiagazeaanmamnsainaanndaslll uazunasamsau 4 (Robinson, 1984)
X 4 . P - P
Hetle  (Bombini) iluunasdaandanuianizluniamiieselszinalnaiiang
o~ ' 1) 1] o 1 ] L L '4 r’
adeARITLWNA] willauuandiudageirdiduddy uwsujinuiclunamiia
- o J - A : J - o~
uarniAnawedlszinalng dnsnzn1ad gAd1edunuEei Taaudaansa
N o4 3 B . S
Wevastatalifunsuaniugusa asiwihniadaetaugausnias (Alford, 1975) nuns
o J
nzzangsanninnluwauenBntieds olal uasnasaauviiaseauawing (Goulson,

2000)

F

o ’ £l . X Mo
dulsa (Meliponini FaALAAANNARIEARINLEG (honey bees) wilaifl
@ o~ v & o - o
wanlu neluiefivls#ana500-100,000 vsmgﬂ Wy e g igamalui uas
"

' 3 [} LA o
Lifinzniufuinas andeatlilng (nawn 4(C) wunasngzaresaluwouuerin wide

'l_.l T EEY ,-'_l-q .':'
RRAINTIAL FINTNABUNATIING 'ﬂu'ltg"fu_mmwjﬁ (Oldroyd and Wongsiri, 2006)
Y Wil

i
T : ==

# 1

S Hoodey. - sl

Ha (Apini : Apis) uunaddsannnunanszasnd luwowe @s glnl uasuawing §
a A ] A’ 4‘# = 'Alll.. . :“I "‘"‘. [T ' v o

wqmnﬁuwumnmmflﬂagnmnum:ﬁ?’nﬁummnﬁuﬁu'] T UL

-l o

z o ° i °
s iludmuaunnnlinrmaeaii(Patmer—and—Ofdroyed j2000) uaziiniswiuiiy

4 4 . o oW & y . ,
mmmaﬁfaawnu'lunqqumu INALANUNAIBIMITUATANTHNAF19 T3 (Von Fisch, 1967)
e

T
] -3 o o 1 =l ‘J ¥ [ - v
ﬂf.l"lsﬂ?ﬂﬁl'lll')'] ANUINITUEN NQNﬁ’]']Nd’\ﬁCU tﬂﬂ')‘llﬂsiﬂUWt][ﬂﬂ??Nﬂﬂﬂﬂﬁuﬂﬁ?ﬂ?’\\i

o ‘t 2 a a o Wl el & o 1 =
Far095 1anldngidAnaa weedpansaaniuanaWng TafuAnaansacugninetiv



] nezniiuings
wagasd il e

URDATN

__..' i i .
j.-" / ‘ - 'Iazzqntﬁuﬁ'\éi ANUA e

e Uaaniju
1ngeu

i

C 8 waeaurangn D

< o ] & o : 4] :’/ 1 & b
MW 4 fetinaan e Naesilaniacofduinamy 4 hideiasl (A) Elglossini,

(B) Bombini, (C) Meliponini uaz (D) Apini (fiaudasann Fernando, 2000)



| a o X d o )
a5 AntlulyFresednddmuninisluianinenFuiuings v 4 wdtes A
N7 a-i (Atsushi et al., 2008)
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a o ' 1 -l-l v < o J v =l o v o
wWAMATRIUINTIsInguEstnnsn I Lingsdadun A eaiulae Iddnwuenig
- o~ - - J 1 : A
daanenluiana AUFugWInEIUaTngANTIN TanudiurTwyruestialaing e 35-45
J ' - o - 4 <
gt luula-gladow  uazluaizledlnduneluladu (nawh 6) aanAvunadiu
z - 1 W 1 ) : -
Wuwme Witiagoywug lug o umﬂmq‘lﬁ'luumﬁu’ﬁuunuvmiﬂ UrINyIiaiaAea Usng
' o :’, ] X A - a -J
Tudaa 10 @utlrieu nasanniu 6 Autlsanmainsanagulnealld Tnsediu vialnsediu nil
waneffeaunuGulmng liinnandu ualduninszanglunaiansfuasnuanisisuile
U . ¥
AUNTENINLNTEUNTNTEAENIN LA L8 (Oldoyd sand Wongsiri, 2006) uanantdai
|4 - J e X el o _ior ' o
MeuUNLana luiAe Cretotiigona SNHUTANLTINALHINgNAETUTUT aglugaaTn

{daa (Engel, 2000) .4

____.-" # 1
MobEzx. }/Jbu. Pn'tlt}ua‘ Apis. Melipona.  Trigona.

Miocexz.

Ovricocexn Cha&c}mbu&
Protobombus.

EocexNs (no fossils known),

d - . . = e 1
NN 6 auNAgUANNANRUSIeNA A TRINTTIuLsAzYA (Engel, 2001)



1

' ] J -i' [ -‘ ] o v [
N17ULRNARN ] 1enquinerdednusnuanswiululanaianaueniduudn
X
wuduaeTn Anuzlin uasuuan A19uIU UATATBIRIAINY ANHUZIBIIMAY UAT
nnagdane vy ulsadufennadn uarbidmdnlu wiweagiluiennalug dus
'v‘ o - - : ‘ t lx -
uana ntudaAadnuzwgAnsTInedANY Haduunaadennduge udiaialy (eaf
. 1 J J - W 1 o~ o
cutting bees) \lutianagRen 7 ATMUINITMNEIANE AfBAIUAMNENAUTNIITUgNITH
- - W ° - : .'

THuanaldluunugfioadddmunnis Mnlinsuadmuinissetieainnansigalfenan
1 J J o L 1 ll
HanHlARa FdIANgaNgAnINEIALNARIY }Morse, 1975)

A

< v o o o > «
A1919 1 unasdepn lududilaiiuen s (@ Tmid assas uasRty AT MnusAag, 2529;

|
Michener, 200'75—.’ |

'Nﬁlmy (Super famlhes)

alaaaeLde (Scolicidea)
naleede (Vespoidea)
anAREAe (Sphecoidea)

orlagde (Apoidea)

d ‘ oge
29AAY °) 1DINY (Families)

PEAWARA (Colletidae) |4 flag am uamommﬂmﬁm Muaﬁi_yuam

-

- % - . x .
g8ANA (Halictidae) «.0  Hag@idinna1a ureatingien numna_wkm UATTRAUAN

|

N . X a4 X
ueumsllf (Andrenidae) | fagdiimna Suthlaniidvies Ragaunalng

WNARAA (Megachilidae) Aaaly flawnalugidan vewfasusn@ann vanfanudadn Aiden
WRARAFAA (Melitidde) AgaR AR

venia (Bombidae) Hedamnatuejaumle

1alA (Apidae) Fulz_undiy ﬁaﬁwmﬂmﬂwﬂm}a uNAag ﬁq'qn;

ainluwiila (Stenotrelidae)) | Hapmiilbmidasahidel it

Oldroyd et al. (1998) IAAnmmnAnTrLazANHIEN g WANETIREdaai
mwauﬁ'uq'mmﬁq'luﬂqamﬁaué’oﬁﬁma?’muuumwﬁﬁ’oumm?‘mﬁﬁui{ (cladogram)
(i 8) Tntinandnnzaeans &y gy unIInanwug (mating sign) Fafludouves
ﬂiﬂqzauﬁuffmmﬁqﬁoQ’ﬁb‘\mmﬁumqwru'mfi’qmnuﬂuﬁui{m?qué") udnztumo i

J o .J : ] =3 J v LA -i’ = o v
wulunguiulsdafutislifimanlunlndidseiuicluanaeia madfunalnnisuaniug
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: ] ﬁ al q. o v 1 J - 4 '
wasranguilifuwananinanduFa lunasuaniug - wulungunafreiilunldauda
.X : : 2 : : = o~ ‘A’a P o
TRuARadin B UazHaNaY unNyIHasin Tnaniuguatsais uaziinasduien
< - o~ X : o : U J o« t
alllfudouiiuean anwuriifaduiudnwusiumu doutianguindinisafreiaanaduuas
aglulnsene Hafuguaziislng azimaindss@ninineeinisuaniuglasnisniidesiu

- . o - X
adlfu (penile  bulb) Alugi liasndeseadlfudingnuivadfinlulauangn

J - o« U J o - Vv 1 -t z
Transe Tanan 171 EFanHUsAINAIURAUINIEFIUNUATNNAMUAITRINANATWLINHNRN

X £ o & . o
e wazianaa TAdmunnn SRV EN] iiﬂﬂu‘h"\\mﬂﬂﬂﬁﬂﬁnUﬁﬂﬂ

A9mUNTU89 Engel Uaz Si

v a e h—;
mmﬂqmmommnw

In&iAeiuuasiddamnn

)Nl sAnuzndugwInefoniuly
; A’ J [] 1 Jdnv
u@umq ag lunguindadmuinig
alwas - adnlsfinanainnisiinmsideya
xyz = = e XX

NN DNA 27896 9 11 gsiri (2006) N&1291 fHellNuAT

X o 1
R uia M wIngend

AUEINENTNYINT
ARIANTAUUMINGIAY



A .florea

A. andreniformis

A. dorsata

A .laboriosa

A. mellifera

A. koschevnikovi

A. nigrocincta

— A. nuluensis

A. cerana
DINA 7 WA’ 1173898, 9 11l \ oyd and Wongsiri, 2006)

mmu'nmm'munmuﬂnu r}’p.ﬁ Wna ,ft‘;

210UANT (Kingdom)
W&u (Ph fvf«.
Fu (Class

A WLEART ( Insectm

A TR

0A (Family) « dﬂﬂn (Apidae) g »

AR ARERT ) RS E

ana (Genus) 1ana (Apis)

13
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ﬁqiﬁuﬁqqnfimunﬂﬂmﬂu 3 ngu ﬁﬂﬁqumm'lmy' (giant honey bees) Hanaeg
1uing (cavity-nest honey bees) uAZRIIUMEN (dwarf honey bees) (Oldroyd and
Wongsiri, 2006)

X ) . . d
mnnalug Wuieifianesalug) afefwuusasasn agausiulivg wimn
' a o X , , X 4 ,
u‘mmmﬁqﬂqna?’\q #i 2 1A BaQEILha Apis loboriosa (HuRIQERHTWIA MY

: - - -
wqa‘luussmmmuun WUU?I.’JM“ AT WASWLNINUTIILLTITVNNRE

X D 85
g miuilavany Apis dorsat 2 w1 wulimaluneiansfuean@e s
;

wpaedsauivlszimaAtug NeflfaUTiud  ua¥gannd (Oldroyd and Wongsiri,
1 1 : - A .I ¢ -~ W !
2006) WA HTdER" unlay TRAswmifaingavie

-l' o =l
Ang HaMmTaNANGT

D A. %u E C ‘ 'S
B A dorsata breviligula :

'Ql‘lﬂda’r]«@ﬂaﬂ TUNN3

A laboriosa

o i’ ] o ¥
MW 8 nansranadnredieanatios Megapis uaifunziuaan@aqls
(Oldroyd and Wongsiri, 2006)
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Aefa¥afalutngs Sanadarunans dnndiianans afefananea 2Aeeg
painsalsl Tnasiu Tnseiiu videmuenaratideu f 5 1iaie Hotug Apis meliera 7
fuiniilanieglal wazuening dadnflusmyesauiuduiainssreseds wiléd
AMmunisuanaiseanianduag lunddyglnluazuanwing {aa"qmnﬁ’u‘lﬁqnﬁ'\ danidey
vitiede uAnasmed 19 — 20 tlaqiufimndeeuniuarslualan maialssmalng
@RI WHATUATINYAT AIAUZR, 2529) Aalnga Apis cerana WUUWInTzaneiau
nnuszinaluniiede mnmfi’umnﬂmﬂf;}»‘ innitaniutslszinanaltuduasiviie
ganedagiuauialigaresnizaoiuachive gwﬁiﬁ?‘lmwunnﬁuﬁ Tasawzinzays
Jamdngrugia ﬁqm Apls koSchevilkovi Wil wnade uszuefifln Aeguan

- . - - A v . ! < - A’
uafiilan Apis nuluenSI‘S"ngé WunLefifien uaz Baiwsedulatids viveigandFou

D A-cerana
A. keschevnikovi
Al nigrocincta
B A nuluensis

o o X Jd o o
MAN 9 nnsEanasvevianaF i luinnluedansuessni@aals (Oldroyd and

Wongsiri, 2006)
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.l’ -3 -l o -3 1 : J v o v J Ql v -2
HAIUALEN HaunasadnndtranaFeialulng afuuurassn vundliaunadn
£ % u-l-l [ -4 < -l a : : _ -l o [
saaiuliniinsauaualdnauivaunanana 1 2 1linfAe WalN Apis florea Huunaialug)
' : . o o < J ° o
ndHaiU Apis  andreniformis \@nties  Miaaddaausnidwmaes Nvdadluldesdanady
o - ] -l 4 Y a -l o
g1odaan  JuanirsuninrzanslunnulszimAluneuld SuiAsnsdueanuasieds
arduaani@eald dauludseimalnenunszanasananadseing usddaldfiseaunimuia
2 - . - X .
funnnaulsealsema vy aulailds vefiloquasiaUTud  doutladig dnwous
° o -3 () : : ° -l o o X
adiinnirteiuuaziientdewsndn dowie wisdudeduiiadui - daludy
&’ 4 - Jd "’H 1 : o 173
tanuianzluiioonh ndguanianngadatiysalviniy. wunanszaefianeneuls

saaade @m0 2 ATURSIELAT Fantiz@al, 2529 Oldroyd and Wongsiri, 2006)

Z77//6) ¥

A.andreuiformis

d o : -3
NANN 10 N1TNTEANEATENHIUIAEN lulaTuAsTuaan e 18

(Oldroyd and Wongsiri, 2006)

Wanmindsnsludsemalnadaladniaiudusia@eofuiulain - aunsena
o X v .
Wongsiri et al. (1990) Idmeuniswuiiafiuduaiousn (new record) Tulsemnalng @9

J ‘Jv o - o - - o« o
LR L R I L A L AT RIER! "INVIM‘;‘ A?m waruFldaen ludaudaniag
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mawilarenszwalng douluniaaumuidainuaradun  dentl w.A.2546 Wy
MiFonhamdn wang Qiin W uazqre)fanil (Rattanawannee, 2007) uazlu
Fdamauiimuathsiaty  snenesngl (@nanad 29daA, 2560) inlingu
ﬁwﬂummmsnizﬁ'mﬁ’wmﬁq‘nﬁnﬂ‘lutﬁﬂdnnu'\nﬁu AN 8 uama g
uastafindantAdannmefiindideaty winmszareiaresteinilulszmalnefinnnd

: J < ) &~ o~ o 1 ’V‘ A ]
nafu aannand 12 uaaaliudnlinng 1zﬁwm&ﬁmm~1ﬁqmmmuu Aadalaingu

< . X = X v a
ﬂ'\lﬂﬂ“‘iﬂlﬂ\ﬂlﬂiﬂ’l’m umnginal UDINIVN 2 TUA UINEIYN 2 TUA 1A

)
ueis mmMﬂammsumudquiwum‘ln

Wﬂe\ﬂnahen tiandanasanis

nllanniuituenAudunidequy

ﬂ‘iJEJ’WlEJ'ﬂ‘ﬁWEJ']ﬂ‘ﬁ
Q‘W’]a\ﬂﬂim UANINYAY
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2250000
0000572

2000000
0000002

1750000
‘0000SL1

¢ v
| J
: I

o e X = L1
M 11 Amszaneddesaiai i hulssmalne (Wongsin et al., 1990 ; Rattanawannee

,2007; AN 29AIAA, 2550)
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- v @ &
NIFLRBNATIITIVAING

Annmrresunaduieananaudeimniade 3 dsznasiouiuie nan
awnr matlesiude wsznmsundiug  Adndvarnatialaaanizdnddmanun  wy uaz
UNAY HANIEANIE m"'-N'lun'maﬂnnumﬁuﬂmw.,um"qq e liunnzanuazaensie
'lumu“muqo_]m'mﬂu (Lack 1968) mtﬂuuumﬁmﬁﬁymwmumuuﬂn AaiudeiiAnn
ﬂum'\wqmnﬁummu iluduanwennsalinaliuiesieiuilinainedudd

v
) ' o o - | 1 & o . o o o 4
funaldiradanisAner™ dnitngninudsiinasianislivsatnfided Ay azdas

¥ L
dndmantiamnsavantf amwmmﬂfmvmmﬂn'm#lﬁmuwnwu'lﬁ Teglurdnn

da o . . X :
HUMA N TNANYT mnuﬁm'mqmmﬂﬁm msdanainiireraauiugan

. 4 X
ugula Wasannualuing eﬁnu ~mv|'a~:-'l-li‘r «'mua'\mﬂﬂm')'lun'ma'l.,maqmmaauvm

J
mmmmu'l'mﬂunumﬁ ¢l wi“ﬂummn 'nru“uu nadBun AU ue A v
'umm {agnAaswuninng 20 umwwuﬁ*ﬂﬁmﬂmmﬂm FeasilReewiadea iy

mmﬂnqmmﬂmnmmmﬂﬂarmI"‘n'ﬁ%ﬂuﬁ’im tl (Seeley, 1985) A nmsANEINTT

£ 2
thaies NQNNWU'J"I ﬂﬂuquvﬂ’]ﬂﬂ' mmummuumuuﬂan'lﬂm unaa e funaslnd

mnuuq"uunaummﬂLmuﬂdqﬁmty'mmﬂﬂ'lummﬂu 1 }nuumu‘lﬂ (Oldroyd et al.,

2008) L7 Y]

- LJ

T

v A‘ - o o v o 'Jd (] o ] U
nsAutuaAudmiuafeiaiuddpiianndAryatinaninlunguueunsadany
A o« o < : ‘J ] o 3 4:’1
aliinrrenefalssatanidiFa lunsrinundaumn Zansenunafalaevuiniu
(-3 A o o A
azsiaslii@nauiiulyl (Franks et al,, 2002) Tnsaliinaza¥efandusdasiauiafmvunzan
fian T dIRF) AFAnitidudadinta&niaUiidudiniivaudaulugu
A A L 1 o - ﬂ.
ieanazlanugaruaziuaInsssngfla (Seeley and Buhrman, 2001) fuadAtlunis
aFwfalnnudrdydedadliTiavatetiin  Tesiesdiasilsznaunansferesiivendaiu
o o 1 . alaa Q d" &y o -J a :’; [
Wulunistieesiuf  vuneaudgeliianmaniiazieill fleavdnaniunaemnsuazly
anunsotleauieli@n (Seeley and Morse,1976) nasAnEAuuANAug LA N
- - X vye - X | o a
uadaanen1aile ldFuAnanlaiinnnTuy 1y nAnREiudgInen

z o o = = ]
(morphology) KN AnNBUZNITAF19 uﬂmq'-\ﬁ'mua:wqmnﬁum'n | (usiu (Seeley,1985)
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uananiiannduiuseedildinludianfeidimvited fauiussoudralszanns

TugIANRINTIN danr0auunldvansuLL LaLHHARAIMNUATNUATETBIRIANRINTAR
' 1 (e 1 - 5 " " o v d da -\'
mrunauehudedurEudnaiia (interspecific competition) A nduiusuuuvilanfinau
J ] = v W S = o o ' °o e P B :’a
Fanaifian17UT U129 ANRINTAR Waninentiatedainlurncn&aliTanmaud 2
- - - - 1 1 L - -~ 1 1 1] L] o L1
1im faan1rIininensmeuiu asifianisuieusauieduiuan narunqudeude iy
o o o o 2.

ﬂfiﬁumﬁa‘omwuanﬁ%wumdwalnm') /:)nmumnmqnummqmuﬁm‘pmnm
A3T9NYY URTNOANTIN TnnandcRaiiTanititn Mammnumqmﬂwuquazmﬁuﬂq'lu
LfAEaiU (Premo  and AtmOW|d10101987) anadana lReiiTAnstaniioualy dle

___,--"'
ninensianin luﬂﬂqw :

.

mumgwuﬂme:uuﬂ m'lummmmﬂ'lﬂ'nunuuqqn

fdneeniuaniuiage ViaEnnadiniAeRsiidnmanugunsnlfudeg

' o o~ = 3 a o o " o
Faumuldl wiasfiniwen flianAeia i damans ial¥aunsaagdonmils

Taafin1flianeusn §1U0 q’mumr‘amsmumﬂ'luﬂm-r'l'nmwmnmumnmqnu

(character displaceme mw&qmﬂumﬂ’mu wIaHANUWANANN A TN RS

(niche different) latiuLia '?'l'n'n;wmn?i}uam'ﬂ"nﬂ'luLnnmﬂﬂuwunumm"ﬂwwd’ﬂ

¥ 1

(niche overlap) uazn9Liy am;:imwﬁﬂ (mﬁﬁéﬁhlftﬂm niinAdunuansneiuge

RailTan u‘Juuamf-nnmvmummmmanTﬂaﬁ'mJ'n'mwmti'lun']mmwaw’num"'l-if‘lun'li

-u--i""'

wria umum‘uunuﬁqu%mumu‘lumruwmwmnnmunau L[h}tﬂun'mwuﬂs‘,awﬁn'\w'lu

QRERLRIRE msﬁumiqua:uamamﬁmj iaiszansee @eiiTin\ussmaAnansoas

agdaniulfatiamunzan (Hardin, 1960) i)

Hardin (1960) nAna99 AsiANANEALegi iR hnFhuAfTadus 1 rfauasd
Anfasniafsmaiuiensinssdan taedindduRimdeutuynsznisaziianns
agjaonli MtufTasatasihsanha ez e Wbl ieliannsoeg
jaurulk maulAsuuladdnfdavieiinisuisiiunslinineanssaufminlianmunden
uika 1 aansnresfuAfasnresdeliianldiud nmsldimiwennsiouiudunaliiin
nfauiuiuresdnidetwinWadiiin ludnudsafuamnsoegsaiuld vliia
nrulasuuladlasainresieidin wazlanaiidaiiiinudazaiinazunndreeenty
Tuiuesdlsznauressiiauazituou wwukiunsnszans Aansmludaedy WAZ(QYNIA

v
AAUTUNINBIMNT UATTWARE (Connell, 1961)
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qUAITTL Yy (2538)  nAnadnnsarefiuudulfueshudasaiialunia
nrdusanvanlszmAlnefnauuansaiuatrafaaulnewidRanag Aalnse Beii uas
Rutufirndatinaumilau (similarity index) uaznsfauiumiun@nidarassindul
FebeFariaiy 0 wuiduliutezatinaziinrumnzaniiufoudacatinkon W B
ansfinraffouudulinunalug fednsaiefanmeluinsdiduliugvianetud
TN AATUANNETINTNR AR A s AR uE R Lud AR I AEn 3aAuuandng
-um'nﬁmﬁu‘lﬁﬂWﬂ:‘u:un“uan'\wmqﬂqdmfﬂﬁ}ﬁgmﬂﬁﬁaumtﬁ viumeluud vie
Turhiidndaiusa Ldﬂqmnﬂ'ﬂuuﬁa:u‘mmﬁzﬂfnﬁ_ sAuAnAnaiy oA duuas

-~ s # : T 1 X X X £
nITuaay ua:ﬁﬁ'ww'\qnwn'\wmeq Illﬂﬂﬂ'NﬁuWU'l"I HINAY HATWTY HARNUATHN

J o g_— £ | ) o J : : ) ™
ﬁ'\uﬂmmﬁm'\wmn’tjyﬁ hannen-Weiner — uaAnswAulaswudtelniAdall
v val N E‘: a J (] y o ' A’ v & ' &’ : =
aruanuaareiulintiaf i geandntaaiindu Aahazdudenuad Wiiuditeding

.d

= R - - e o~ - ' : =
ANNINTBNTNARE (nic ) lunazenaiewutinresiuliinnndttivalingu

-I A’ é_ U v J v - } 4 = 4
UAZATNITONAL LIS T U 1 '@Iu,:mm'\mmu GeaFrafalFannzluuioum
> . ot
W duminiu i
. .-;.:q i;
¥ r
it .-'_ J_L
)
{’2 201 = e — A florea
w iias S ﬁ A. cerana
pd H
w 15 o /A. dorsata
(@) : J
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m91en n. 1 duruguanaeneieig
Frequency Percent Valid Percent ~ Cumulative Percent

Valid 0.5 2 0.90 10.50 10.5
0.6 3 1.30 15.80 26.3
0.7 2 0.90 111 10.50 36.8
0.8 2 47.4

0.85 52.6
0.9 57.9
1 78.9
1.2 84.2
15 89.5
16 94.7
1.9 100
Total

Missing System
Total
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ANFINN N. 2 u\’ud'luquuna'nmmuu
Frequency Percent Valid Percent  Cumulative Percent

Valid 0.3 1 0.40 0.70 ‘o7
05 4 1.80 2.70 34
0.6 4 1.80 2.70 6.1
0.7 7 3.10 4.70 10.8
0.75 2
0.8
0.85
0.9
1
1.1
1.2
1.3
1.4
1.45
15
1.6
1.7
1.8
19
2.1
2.2
2.7
2.8 2 0.90 1.40
Total 148 f =

o 15;&1’331&!7]5“ gIN3
Qﬁﬂﬁﬂﬂimﬂﬁﬂﬂmﬁﬂ
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MA15199 0. 3 Arumdsfuunarainu
Frequency Percent Valid Percent  Cumulative Percent

valid 1 6 2.60 30.00 30

2 1" 4.80 55.00 85

3
Total
Missing System
Total

Valid 1
2
3
Total
Missing System
Total
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A5 N. 5 RauALly;
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Total 228 100.00
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AT519N N. 6 RIUALITIHININN

Frequency Percent Valid Percent  Cumulative Percent

Valid 0 3 1.30 1.90 1.9
1 9 3.90 5.60 74
2 16 7.00 17.3
3 33.3
4
5
6

Total

Missing System

Total

<l
AT N. 7 AN

ﬂuﬂqﬁﬂw3WUiﬁi
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Total 228 100.00
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] 4 o XX
AT N. 7 ANGIBITANNUAUNIEN

Frequency Percent Valid Percent Cumulative
Percent

1 valid  0.07 1 0.40 0.60 « 06
2 - 015 2 0.90 1.20 19
3 0.23 1 0.40 0.60 25
4 0.24 1 0.40 0.60 3.1
5 37
6 43
7 4.9
8 56
9 6.8
10 7.4
11 8.6
12 9.3
13 14.2
14 14.8
15 16.7
- 19.1
17 19.8
18 25.9
19 27.8
20 29
21 30.2
22 30.9
23 2 10 4.40 6.20 37
24 21 e 0.90 L/ 1.20 38.3
= P B 8 R R 1) S
26 q 23 3 1.30 1.90 41.4
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A9 N. 7(5) ANNGIUBITIRAINNUAUNITN

Frequency Percent Valid Cumulative

Percent Percent
28 Valid 2.4 2 0.90 1.20 Py 43.2
29 2.5 9 3.90 5.60 48.8
30 27 3 1.30 1.90 50.6
31 3 10 4.40 6.20 56.8
32 3.2 0.60 57.4
33 1.90 59.3
34 66.7
35 67.3
36 68.5
37 69.1
38 77.8
39 78.4
40 79
41 81.5
42 82.1
43 82.7
44 87.7
45 88.3
46 89.5
47 90.1
48 914
49 93.2
50 4 96.7
51 s‘ - 9.3
- AUEININTIEEN I
53 8 1
54 €
“QRAEN I N B e
Total 162 71.10 100.00
Missing System 66 28.90

Total 228 100.00
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meeft n. 8 Wuruguinasulimaieiiiein
Frequency Percent Valid Percent ~ Cumulative Percent

valid ~ 1.27 1 0.40 4.50 45
2.23 1 0.40 450 A
255 1 0.40 450 136
35 1 0.40 450 182
4.14 1 0.40 450 227
478
5.1
5.41
6.37
7.32
7.64
86
9.24
9.87
1274
14.33
15.92
21.71
Total
Missing  System
Total
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o ¢ o 32
M990 n. 9 Wuruguenatsiulina¥afiein
Percent

Valid 0.32

9.55

10.19
10.51
10.83
11.15
11.46

Frequency

N N NN W -

A& O 00 N = N
J

RN NI

0.40
1.30
0.90
0.90
0.90
0.90

1.90
0.60
1.90
120
120
120
120

Valid Percent

8

1.2
1.9
3.1
6.2
9.9
124
14.9
16.1
174
211
217
224
242
255

26.1

59
b o
66.5

67.1

68.9

702

7.4

727
739
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Frequency Percent Valid Cumulative
Percent Percent

242
24.84 | 0.40 0.60 932

ﬁuﬂqw§w$Mﬂﬁnﬁ
RINNTHNE VAT

Missing System 67 29.40
Total 228 100.00
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A15199 n. 10 ANgRIawiulinaieitialig
Frequency Percent Valid Percent ~ Cumulative Percent

0.40 4.50 4.5
0.40 4.50 9.1
0.40 4.50 13.6

Valid 2

- e WOW N = A A -

Total
Missing  System
Total
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a9 n. 11 ArgeaeiilifaireTeteiln

Frequency Percent Valid Percent  Cumulative Percent

vaid 075 1 0.40 0.60 06
0.9 1 0.40 0.60 12
15 6 2.60 3.70 5
16
17
2
2.1
23
24
25
27
3
34
35
4
45
46
5
55
6 390 5
6.5 f
7 12 127

W i¥

75 2 0.90 1.20 3.9

8 s T 9 _
ALY ARENINYIAT

95 41 1 0.40 0.60 91.9

" ¢ ., & o/
AW LU LBV T8 Y
9 1 4 1.80 2.50 98.1

13 2 0.90 1.20 99.4

19 1 0.40 0.60 100
Total 161 70.60 100.00

Missing  System 67 29.40

Total 228 100.00
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Frequency Percent Valid Percent  Cumulative Percent

Valid 1 1 0.40 450 45
5 1 0.40 450 9.1
10 1 0.40 450 136

110
120
240
Total
Missing  System
Total
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M990 N. 13 TLULUNTEINTIENALWTANN

Valid

qinsin

Missing  System

Total

70

Frequency Percent

W WA NN AN = O

-
H

13

]
|
W

2.60
0.40
0.90
1.80
0.90

1.30

Valid Percent  Cumulative Percent

3.70
0.60
1.20
2.50
1.20

1.90

d

Tl 2.2
74.1

A1 A RENENEE 3

150
200
240
Total

2
1
1
162
66
228

39031513

1.80
0.90 1.20
0.40 0.60
0.40 0.60
71.10 100.00
28.90
100.00

bnae

99.4
100
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m'rm‘n' n. 14 mwmmnmﬁ'\uﬂ'\nwﬁuw\n:m

Frequency Percent Valid Percent
Valid 75 1 0.44 .6.25
78 2 0.88 12.50
95 2 0.88 12.50
96 1 6.25
97 1 6.25
98 1 6.25
196 6.25

Missing System
Total
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ANT19N Nn. 15 ﬂ'J'INﬂ\!‘II‘NiuNNNﬂ'mTSMJWWIZM

Frequency Percent Valid Percent
Valid 7 2 0.88 1.27
73 3 1.32 1.90
74 1 0.44 0.63

75 1 0.44 0.63
78 4
79
80
83
85
86
87
88
89
90

91
92
93
94
95
96 : Y]
97 O =

98 1.3 190
99 1.75 253
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1 1.75 2.53
106 1 0.44 0.63
107 1 0.44 0.63
108 6 2.63 3.80

109 5 2.19 3.16
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AT N. 16 mmqumi’qmuuﬂnr.:nuu'm:m

Frequency Frequency Percent Valid
Percent

219 3.16

263 3.80

Valid 109
110
1
112
113
114
115
116
17
118
121
122
123
129

5
6
4
5
1
1
2

131
141
142
147
150
160
164
175
179
184
188
190
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Missing System 70 30.70
Total 228 100.00
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me1efl n. 17 Mundnaguidlifitaiuaiai
Frequency Percent Valid Percent Cumulative Percent

Valid
0.2 1 0.4 0.7 2.9
0.79 129
0.94 14.4
1.18 15.8
1.57 18
1.77 20.1
1.96 209
2 21.6
22 223
2.36 23
2.51 23.7
294 245
3.14 273
3.45 28.1
3.93 295
4.71 345
4.91 35.3
5.89 374
6.28 38.1
6.87 38.8
7.07 4.7
7.85
ﬂutl’élﬂ?:lm%l El’lﬂ‘ii
9.42
1 .78
12.56 6 26 4.3 55.4
12.81 1 0.4 0.7 56.1
14.13 2 0.9 1.4 57.6
15.11 1 0.4 0.7 58.3

15.19 1 04 0.7 59



a9 n. 17 (sie) RuliinaquiilifEehuaie

Frequency  Percent Valid Cumula‘tlve
Percent Percent

Valid

15.7

15.9

16.49
17.66
18.84
19.63
20.66
21.98
23.55
27.48
28.26
30.03
31.64
32.03
32.97
35.72
39.25
1.1
42.39
43.96

3
4 Wel 89N 3016494

70.65 0.4 0.7 97.8
77.72 it 04 0.7 98.6
84.78 1 - 04 0.7 99.3
90.67 1 0.4 0.7 100
Total 139 61 100

Missing System 89 39

Total 228 100
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Frequency Percent Valid Percent Cumulative Percent

4
1
1
1
it

Total

0.79
0.86
1.18
177
236
6.59
7.07
9.42
9.93
10.99
11.78
12.56
21.59
23.55
35.33
42.86
Total

1.8 20
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AT AUGTDI
() CEN e fa(uns) Aol et
n fouaz n fouaz
0.07 1 5.56 1 4.55
0.1 0 1.85 1 4.55
0.15 2 6.17 2 9.09
0.23 1 0.62 0 0
0.24 1 1.85 0 0
0.25 1 7.41 4 18.18
0.28 1 0.62 0- 0
03 1 123 0 0
0.4 1 0.62 0 0
0.5 2 8.64 2 9.09
0.6 1 0.62 0 0
0.7 2 0.62 0 0
0.8 1 247 0 0
1 8 0.62 0 0
11 1 0.62 0 0
1.2 3 4.94 0 0
1.3 4 0 1 4.55
1.4 1 0.62 0 0
15 10 1.23 0 0
1.6 3 0.62 0 0
1.7 1.23 0 0
1.8 2 1.85 1 455
1.9 1 247 0 0
2 10 3 \ 0.62 0 0
241 1.85 0 0
22 ﬁ 0.62 0 0
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TUNAFN 7|
el
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(131 n Jouaz n LUTE (1) n fouas n Founz
0.32 2 124 0 0.00 9.87 0 0.00 1 455
0.57 1 0 3 1.86 0 0.00
0.64 2 0 2 124 0 0.00
127 5 2 124 0 0.00
1.59 6 2 124 0 0.00
1.91 4 2 124 0 0.00
223 4 2 124 0 0.00
255 2 062 1 455
2.87 2 062 0 0.00
3.18 6 0.62 0 0.00
3.34 1 0.62 0 0.00
35 1 2.48 1 455
3.82 3 0.62 0 0.00
4.14 2 124 3 13.64
436 1 0.62 0 0.00
4.46 6 124 0 0.00
447 1 0.62 0 0.00
478 10 1.24 0 0.00
5.1 3 0.62 0 0.00
5.41 6 0.62 0 0.00
55 1 0.62 0 0.00
5.73 5 0.00 20.38 062 0 0.00
6.05 124 0 0.00
6.37 ﬂ 0.62 0 0.00
uzmwzmmmm . & i
6.96 23 57 0 0.00
2 0 0.00
o W'ﬁ ﬂﬁﬂ‘ﬁfﬂll'ﬂ']ﬁﬂﬁﬂ ail o om
T 4.55 25.48 0 0.00
7.69 1 0.62 0 0.00 26.75 1 062 0 0.00
7.96 6 373 0 0.00 27.39 1 0.62 0 0.00
8.28 2 1.24 0 0.00 21.71 3 1.86 1 455
8.6 1 062 1 4.55 28.66 2 1.24 0 0.00
8.92 3 1.86 0 0.00 29.62 1 0.62 0 0.00
9.24 0 0.00 1 455 38.22 1 062 0 0.00
955 1 062 0 0.00 7 161 100.00 2 10000
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