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Fig 1- Distribution of Apis florea F. in Iran (Ruttner, 1995)
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Fig. 2- Sampling localities map of Apis florea F in Iran. (Name of localities are given in table 1)
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Table 1- Sampling localities of Apis florea F. in Iran

Localities Sample place Colonies  Geographical coordinates
Sistan. B 1) Iranshahr 2 27°12'N 60°42'E
2) Chabahar 2 25°17"N 60°37'E
Kerman Jiroft 4 28°35'N 57°48'E
Hormozgan 1) Bandar Abas 1 27°13'N 56°22'E
2) Rudan 1 27°43'N 57° 16'E
3) Minab 1 27°07'N 57°06'E
Fars 1) Jahrom 2 28°58'N 53°41'E
2)Kazerun 2 29°36'N 51°40'E
3) Ghir 1 28°58'N 53°41'E
Kohkiluye.B Yasuj 5 30°26' N 50°46'E
Khuzestan 1) Ahvaz 2 31°20'N 48°40'E
2) Dezful 2 32°24'N 48°23'E
Bushehr 1) Bushehr 4 28°59'N 50°50"E
2) Kangan 1 27°51'N 52°07'E
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Table 2- Means (and standard deviation) of 16 morphological characteristics of Apis florea F. in Iran

Character

Bushehr Fars Hormozgan Kerman Khuzestan Kohkiluye B. Sistan B. Mean
6.168 6.336 6.21 6.332 6.208 6.409 6.231
. . %
Forewing length £0.007d +0.01b +0.01c +0.05b +0.01c +0.009a +0.01c 6.269
2192 2.238 2.176 2.246 2.204 2.277 2.193
Forewing width N 0 003¢ +0.11b +0.005d +0.004b +0.008c +0.004a +0.004c 2.217
Leneth of cubital 0.487 0.502 0.51 0.531 0.488 0.501 0.511
g veina +0.002¢ +0.003b +0.003b +0.003a +0.004c +0.05b +0.003b 0.461
Lenath of cubital 0.169 0.17 0.155 0.158 0.177 0.173 0.151
g vein b +0.001b +0.003b +0.002cd +0.001c +0.002a +0.002ab +0.001d 0.166
2.866 2.948 33 3.343 2.747 2.92 3417
Cubital index 0.0424 be +0.04¢ +0.05a +0.05 a +0.304¢ +0.704b +0.205a 2.446
11.8 12.06 12.212 11.9 12.04 126a
Number of hooks 12.48
(right wing) 10,101 ab +0.071d +0.1cd +0.1bc +0.127cd +0.09¢cd +0.1a 12.155
Number of hook 12.51 11.89 12.1 12.25 11.81 12.07 12.57
umber otNOOKS = 1152 +0.105¢ +0.1 be +0.11ab £0.11c +0.09bc £0.14a 12175
(left wing)
1.691 1.714 1.7 1.727 1.699 1.745 1.69
Femur length +£0.002¢ +0.003c +0.004 cd +0.003b +0.005de +0.09a +0.003de 1.712
2.133 2.158 2.12 2.17 2.154 2.186 2.153
Tibia length +0.003 ¢ +0.005b +0.01 ¢ +0.04ab +0.004b +0.004a +0.004b 2.156
1.305 1.328 1.31 1.33 1.309 1.354 1.327
Metatarsus length +0.002 d +0.003 b +0.003 ¢ +0.002b +0.003cd +0.002a +0.003b 1.326
0.62 0.641 0.634 0.639 0.623 0.64 0.633
Metatarsus width +0.004 b +0.01 a +0.002 a +0.001 a +0.001b +0.001a +0.002a 0.633
5.134 5.201 5.165 5.236 5.152 5.291 5.181
Hind leg length +0.01 e +0.01¢c +0.01de +0.009b +0.01de +0.01a +0.01cd 5.197
3.04 2.76 2.52 2.828 2.848 2.714 2.659
Tongue length ) +0.02cd +0.01 f +0.03bc +0.03b +0.2de +0.02e 2.782
+0.026a
Tereit 3 1.328 1.357 1.321 1.338+ 1.35 1.388 1.349
reit +0.004de +0.004b +0.005 e 0.003cd +0.006bc +0.004a +0.005bc 1.349
longitudinal
Teroit 4 1.281 1.317 1.279 1.285 1.316 1.348 1.298
reit +0.004 d +0.004b +0.004 d +0.003d +0.004b +0.004a +0.004c 1.305
longitudinal
Loneitudinal 2.61 2.675 2.601 2.63+ 2.677 2.733 2.644
(Tg3+T 4) +0.009 ef +0.008b +0.009f 0.009de +0.01bc +0.008a +0.007cd 2.655

* The same letters indicate non-significant different between groups
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Fig. 3- Dendrogram of cluster analysis using distinctive variables {tongue length, longitudinal (tergite 3+ tergite 4) and right leg
length}
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Table 3- The distribution of discoidal shift of Apis florea F. in Iran

Score
Locality -1 0 1
Sistan. B (n=80) 1 11 68
1.3% 13.8% 85%
Kerman (n=80) 4 10 66
5% 12.5% 82.5%
Hormozgan (n=60) 2 1 57
33% 1.7% 95%
Fars (n=100) 4 6 90
4% 6% 90%
Kohkiluye.B (n=100) 9 11 80
9% 11% 80%
Khuzestan (n=80) 0 10 70
0% 12.5% 87.5%
Bushehr (n=100) 13 23 64
13% 23% 64%
(n=600) Total 23 73 495
5/5% 12%  82/5%

aSis @L‘ 452 J..ob (dep3) RS u"ﬂ’-fﬂ'“ —Ydys

Table 4.- Classification matrix (%) from discriminant analysis

Locality Khuzestan Kohkiluye.B Hormozgan  Sistan. B Bushehr = Kerman Fars
Khuzestan 58.8 6.2 2.5 7.5 20 2.5 2.5
Kohkiluye.B 4 71 2 1 0 9 13
Hormozgan 33 33 66.7 20 1.7 0 5
Sistan. B 1.3 2/5 17.5 52.5 12.5 6.2 7.5
Bushehr 12 2 8 6 67 2 3
Kerman 0 7/5 10 2.5 11.2 61.3 7.5
Fars 8 18 2 6 9 11 46
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Table 5- Mahalanobis distances (D) between localities from discriminant analysis

Locality Khuzestan Kohkiluye.B Hormozgan Sistan. B Kohkiluye.B Kerman

Kohkiluye.B  6.17279
Hormozgan  6.65740 8.54348
Sistan. B 6.0032 7.71631 1.67642
Bushehr 2.96466 9.93122 7.27842 5.41298
Kerman 7.65963 4.55082 4.87793 4.32733 6.67125

Fars 3.86486 1.70854 4.94929 5.0239 6.32683 2.88946
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Fig .4- Canonical discriminant functions of Apis florea F. in Iran
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Table 6-The correlation of morphological characteristics of Apis florea F. with together in Iran

Fore Fore Number
Cubital Tergit 3 Tergit 4
wing  Wing coaty SN ks ool T TR Mo e ks Tone ’
Characters a (right wing) longitudinal  longitudinal
length width wing)
Forewing 0717
Cubital a 0.16™ 0.12"
Cubital b 0.07 0.07 0.257"-
Cubital 0.04 0.01 052 0.89""-
Number of 0.005- 0.04 0.01 0.117- 0.08"
Number of 0.002- 0.01 0.009- 0.08"- 0.05 0.36™
Femur 0.63" 0.54" 0.15™ 0.02 0.06 0.01 0.04
Tibia length 0.49™ 044" 0.13™ 0.06 0.003 0.06 0.06" 0.58"
Metatarsus 0.58™ 05 0.13 0.01 0.07 0.02 0.05 0.64" 0.54™
Metatarsus 0.38" 0.33" 0.09" 0.01 0.07 0.007 0.06 0.35" 031" 041"
Hind 0.63" 0.57" 0.16™ 0.01""- 0.09" 0.04 0.07 0.84" "0.66 0.8" 0.38"
Tongue 0.117- 0.01- 0.02- 0.09° 0.09'- 0.02 0.04 0.04- 0.01 0.04- 0.05- 0.01-
Tergit 3 0.53" 046" 0.07 0.06 0.01- 0.006- 0.009- 0.48" 043" 045" 0.19" 051" 0.05-
Tergit 4 0.53" 047" 0.04 0.12" 0.06- 0.03- 0.29"- 0.48" 042" 0.44™ 0.22" 0.5" 0.07- 0.84™

Yo

Significant at 5% level == Significant at 1% level
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Table 7-The correlation of morphological characteristics of Apis florea F. with geographical and climatological condition in Iran

. . . Annual Min
Latitude Longitude Altitude t Rel“tf‘t’e feld,z,vf . M"ft t Mdf‘t Max
Characters emperature umidity emperature emperature rainfall hum: dity
humdity
Forewing
0.19" 0.002 0.56" -0.36" -0.44" -0.46™ 0.12" 0.61" -0.47" -0.38™
length
Forewing
0.27" -0.12" 0.44" -0.36" -0.36™ 0417 0.18" 0.5" -0.38™ -0.317
width
Cubital a -0.15™ 0.25" 0.08" 0.01 -0.08" 0.02 0.002 0.04 -0.05 -0.117
Cubital b 0.37" -0.42" 0.02 -0.25" -0.007 -0.22" 0.17" 0.09" -0.06 0.05
Cubital Index -0.37" 047" 0.03 0.22" -0.06™ 0.17" 0.16™ -0.02 -0.004 -0.13™
Number of
hooks 0.16™ 0.11" -0.14™ 0.04 0.12" 0.19™ -0.02 0.1 0.18" 0.06
(right wing)
Number of
hooks -0.16™ 0.12" -0.117 0.04 0.12" 0.16™ -0.05 -0.06" 0.16" 0.06
(left wing)
Femur
0.15" -0.01 0.29" -0.16" -0.29" -0.24™ -0.04 043" -0.3" -0.26™
Significant at 5% level =% Significant at 1% level %
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Table 8- Comparison of morphological characteristics of Apis florea F. with the surveys of other researchers in Iran

Character Ruttner Ruttner et al.,  Tahmasebi et  Current study

1988 1995 al., 2002 results

Forewing length 6.706** 6.73%* 6.85%* 6.269
0.09+ 0.03+ 0.13+ 0.05+

Forewing width 2.313%* 2.33%%* _ 2.217
0.04=+ 0.02+ 0.004=+
Number of hooks 11.37%* _ _ 12.155
(right wing) 0.12+ 0.098+
Hind leg length 5.431%* 5.43%%* 5.54%* 5.197
0.05+ 0.02+ 0.09+ 0.04+

Tongue length 3.37%* _ _ 2.782
0.03 £ 0.027+

Longitudinal T3+T4 2.85%%* 2.94 %% 2.96%* 2.65
0.06+ 0.09+ 0.1+ 0.03+

** significant different between literature and current study results in 0.01 level

o Slawslis (Hepburn ef al., 2005) s 55 S S s 5505 503 slaesss 51 3550 slaesls 3l eslizal L
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3Ll b lad s o o A O o Slay 55 Sl dmy Loy 5 (ST 58 (0K 20y poler 5 e
oo S iy a0 sk e b sk ol ey Jsb Bl sk O Jsb sl JL sk s s
ol plasil Dld (g 8 el 5 paw oS3 2y el o Jsb g aeme 5 poler oS g a0 b
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Table 9- Comparison of morphological characteristics of Apis florea F. in different localities of the world

Character Iranff Iranf Thailand¥ Omant Pakistant Vietnami Nepalf Myanmart{ Serilankat Indiat  Cambodiat

f:;“:‘}f olb70112i 1.83%%  174%% 174w 75k 1.78%%  174%F  176%* 1L67%%  1.74%%  ]72%x

& : 0.03 003t 000l  0.06+ 0.02+  0.00 0.04+ 004+  0.04% 0.02+
Tibia leneth 02610521 23FE Q0mE Q1T Q8% 200wk D0QRE DT 2.00%F  2.19% 204k
& : 0036 004 008t  0.07% 0.03+  0.00 0.03+ 006+  0.06% 0.03+
M‘I’;‘atr;”s 1326 1.41%%  135% 1358 ] 35k 1.37#%  1309%% ] 39%* 1.20%%  135%% ]38
& 0.001 003 003 004t 002+ 001+  0.00 0.03+ 002+  0.01% 0.02+
Tergit 3 1349 1.51%%  L4l%%  139%F | 4%x 1.43%%  147%F 44w 1.30%% ] 4% 1 .45%
longitudinal ~ 0.002+  0.04=  0.04+ 005+  0.04% 0.02+  0.00 0.03+ 004+ 007+ 0.03+
10:?(%‘(;;;&1 1305 147%%  136%  134%  |37%x 1.37%%  1.4%* 1.38%# 127%% .37+ 1 4
& 0.001 004+ 003 004t 003+ 0.02+  0.00 0.03+ 005+  0.07+ 0.02+
F‘féﬁwtlt‘fg 6269  6.85%F 617 652%F  6.61%* 6.23%% 633 (.44%% 6.14%% 658  6.13%
g 0.005+ 0.3 011 018+  0.03+ 0.06  0.00x 0.24:+ 009+  0.08% 0.05+
L"‘}i‘é‘i‘}‘ﬂ“al 2.655  2.96%F 277 273%k D gk 2.8%%  D8TEE gDk 2.50%% D78k D85k
0.003+ 0.1% 007+ 009+  0.07 0.04+  0.00 0.06+ 009+  0.12+ 0.04

Hindleg  5.197 5.54%%  532%% 526 508 S44%E 540w 54Dk 505%%  506%F  534%x
length 0.004 0.001x 009+ 018+  0.14% 0.06+  0.00& 0.11+ 0.1 0.11+ 0.06+

THepburn et al., 2005
71 Current study results
*#* Significant different between Hepburn, et al., 2005 and current study results less than 0.01 level

0 5 10 15 20 25

Label Num + + + + + +
India** 2 T

Pakistan** 7 | |

Oman** 6 — | |
Myanmar** 4 , ! |
Nepal** 5 — |
Cambodia** 1 — |
Thailand** 8 I | |
Vietnam** s — | !
Seri Lanka** 3 , !

Iran* i0 ——————

* Current study results
** (Hepburn et al., 2005)

b Isb Jsl iy dsb (Bl dsb 01y dsb sbr U dsb Sl gas S eslial U slad s 45 51 Jolo pl S50 — 0 IS

poler 5 po oS5 i el i b pseme 5 poler (oS (S Al o b o (oSS 2y il o Jsb e
Fig .5- Dendrogram of Cluster analysis using {forewing length, femur length, tibia length, metatarsus length, hind leg length,
tergit 3 longitudinal, tergit 4 longitudinal, longitudinal (T3+T4)}
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Abstract

The dwarf honey bee, Apis florea F. is one of the two species of honey bees in Iran which is
found in southern, southeastern and western provinces. In present study, some morphological
characters of dwarf honey bee and effects of geographic and climatic conditions on morphological
changes were studied. For this purpose, 600 worker bees were collected from 30 colonies in Sistan-
Baluchestan, Hormozgan, Kerman, Fars, Bushehr, Khuzestan and Kohkiluyeh-Boyer Ahmad
during year 2010. Then, 17 morphological characteristics were measured and 10200 data were
obtained. To determine geographical and climatic variables, average values collected by
meteorological stations were used. Analysis of variance of morphometric characters showed that
characteristic of hind metatarsus width had the lowest diversity. However, length of half loop over
the third and fourth dorsal abdominal segments, length of hind leg and tongue had the highest
diversity as the most distinctive morphological characteristics throughout the Iranian dwarf honey
bee. The number of right wing hooks were more than left wing hooks. So, it is suggested to count
just the number of right hooks. The bees from Kohkiluyeh and Boyer Ahmad were significantly
larger than the other bees in length of the third and fourth dorsal abdominal segments as well as
length and width of the front wings and hind leg, while, bees from Hormozgan and Bushehr were
the smallest throughout the studied regions. There was a significant positive correlation between
the width of the third and fourth dorsal abdominal segments, length and width of the front wing and
length of hind leg. There was also a significant negative correlation between the length of tongue
and length of fore wing and cubital index. Besides, there was a significant positive correlation
within specification of the third and fourth dorsal abdominal segments, length and width of the
front wings, and length of legs in dwarf bees with latitude, elevation and annual rainfall. Results
indicated that bees from highlands are larger and also confirmed that wing of honey bees in
elevated and high rainfall areas has less hook numbers.
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