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Abstract: Honey bees of the Apis genus are classified regarding 
to their size, into three groups: large, medium and dwarf 
honeybees and the Apis florea species belong to the third group. 
Fore wing length in this species has been evaluated to be between 
5-7 mm. These honey bees mostly make hives in urban areas, 
areas with high agricultural activity and Savannah. The 
distribution region of this species in Iran is the southern half of 
the country. Morphological studies of these species in Iran 
indicate that according to Bergman’s rule, there is a positive 
correlation between the increase in height and size in this species. 
Therefore, the honey bees of the southwestern areas with higher 
latitude and the larger size are grouped in a cluster and the 
honey bees in southeast parts of the country with lower latitude 
and smaller bees are grouped in another cluster. Other 
morphological and geometric-morphometric studies about the 
dwarf honeybees of a number of provinces in Iran has shown 
that honeybees of Hormozgan (with lower latitude) are different 
from other provinces honey bees (Ilam, Khuzestan and Bushehr) 
with higher latitude. Also, the length of the third and fourth 
tergite and the length of the proboscis, are the most variable 
morphological features in the Iranian dwarf honeybees. 
Karyotype study also included 16 chromosomes of this species in 
two groups: 4 metacentric chromosomes (1, 4, 7 and 11) and 12 
chromosomes (including sub-metacentric chromosomes, sub-
telocentric and 2 acrocentric chromosomes). Molecular study of 
these honey bees using microsatellite markers indicated that 
these honey bees have a suitable genetic condition because the 
great environmental diversity and interactions between genotype 
and environment. Regarding the morphology of the Apis florea 
honey bees in Asia, they have almost a different status. This 
species has a great importance in the pollination of crops in the 
southern parts of Iran and is considered as a local and national 
asset for the country. so, serious operations should be taken to 
preserve of this precious species in Iran. 
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INTRODUCTION 

Taxonomic status 
 

he honey bees belong to Apis genus are classified as 
follows: phylum: Arthropods, Class: Insects, Order: 
Hymenoptera, Sub-order: Apocrita, Infera-order: 

Acuelata, Super-family: Apoidea, Family: Apidae, Sub-
family: Apinae, Tribe: Apini and the species Apis (4). So far, 
nine species of the Apis honey bees have been identified 
which are classified into three groups regarding their wing 
size and body size: A. florea species group or the dwarf honey 
bees (A. florea and A. andreniformis) with the length of the 
fore wing (in the worker bees) as 5-7 mm. In this group, the 
male bees have an inner lobe on their hind legs. Medium sized 
honey bees are classified in A. mellifera species group or 
medium sized honey bees (A. mellifera, A. cerana, A. 
koschevnikovi, A. nigrocincta and A. nuluensis) with the the 
length of the fore wing (in the worker bees) as 7-10 mm. 
Finally the large honey bees are classified in A. dorsata 
species, or large honey bees (A. dorsata and A. laboriosa) 
with the length of the fore wing (in the worker bees) as 12-15 
mm. therefore, based on body size, the nine species of honey 
bees are classified in 3 groups comprised of: dwarf, medium 
and large honey bees (11). 
 
Biological status of the Apis florea honey bees  
 
Apis florea is known as tiny or dwarf honey bee. The body 
length of the worker bees is 7-10 mm, and the body length of 
the queen is about twice as the workers, that is 13-15 mm. 
Body size of the male bees in this species is 11-13 mm (20). 
The cubital index in these bees (the ratio of the length of the 
two cubital veins) is about 2.78 (17) and 2.86 (13). The width 
of the head of worker bees is 2.60 ± 0.03 mm and the length 
of the fore wing is about 6.26 ± 0.10 mm (12). The hight of 
males and queen mating flight in this species varies between 
14 and 16.45 m (11). The hives A. florea, are often placed in 
urban areas, with high agricultural activities are Savanna. The 
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hives of this species are highly exposed to sun and usually one 
of the side of them is exposed to sun for several hours in a 
day. A. florea honey bees make hives in Southeast Asia in 
various places such as on the top of high trees, on the walls, 
on the edge of the roofs of buildings, while in the dry areas of 
west Asia, they make hives in the buildings and caves (5). The 
size of the A. florea honey bees hives are 16.2 cm from the top 
edge to the bottom edge and the size of A. andreniformis 
honey bees hives is about 13.7 cm. The width of the hives in 
A. florea bees is about 16.9 cm and in A. andreniformis bees it 
is equal to 12.2. Their hive length is reported to be 35-40 cm 
for A. florea and the width is reported to be 25-35 cm (1). 
Generally, the hives of A. florea are bigger than those of the 
A. andreniformis (14). Cells depth of the queen of A. florea 
honey bees is equal to 1.41 ± 0.15 cm and the diameter of 
these cells has been estimated to be 0.47 ± 0.09 cm. However, 
the depth of the cells for worker honey bees is equal to 0.93 ± 
0.07 cm and the diameter of these cells has been estimated to 
be as 0.29 ± 9.15cm. The depth of the cells for the queen bees 
of A. Andreniformis is equal to 1.24 ± 0.26 cm and the 
diameter of these cells are 0.54 ± 0.08 cm. In contrast, the 
depth of the cells for worker bees is 0.76 ± 0.14 cm and the 
diameter of these cells is equal to 0.27 ± 0.11 cm. In general, 
we can say that the depth and width of the cells for the worker 
bees and the width of the cells for the male honey bees are all 
considerably bigger in A. florea than A. andreniformis hives . 
But the depth of the male cells in both species are similar to 
each other (14, 19). 
 
 
Distribution area of Apis florea in Iran 
There are two species of Apis genus honey bees (A. mellifera 
meda and A. florea) in Iran. Small honey bees of Iran live in 
the southern areas (including the southwest, south and 
southeast) of the country (17). The distribution of this species 
starts from Qasr-e Shirin in Kermanshah and spreads to Ilam, 
Lorestan, Khuzestan, Bushehr, Fars, Hormozgan, Kerman, 
Sistan and Baluchestan and Kohkilooyeh and Boyer Ahmad. 
This area includes an area over 2,000 kilometers (9). In the 
southern margin and in the tropical provinces of Iran, where it 
is not possible to keep common honey bees colonies (A. 
mellifera), the beekeepers move their colonies to northern 
areas and the countryside, and the dwarf honey bees plays a 
vital role and have a great importance in pollinating the cross-
pollinating plants due to their compatibility to warm weather. 
Unfortunately, no specific studies have been conducted about 
the biology and behaviour of this insect in Iran, which is 
considered as the natural asset of the country (17).  
 
Morphological studies of dwarf honey bees of Iran 
 
In 1995, Ruttner et al., conducted a study on the distribution 
and size variation of A. florea in Iran. In this study, they used 
15 colonies of A. florea honey bees for morphological studies 
which were collected from the distribution area of this species 

in Iran (Lorestan and Kermanshah to Sistan-Baluchistan). 
Figure 1. indicates a view of the sampling areas in this study. 
In this study, a number of biometrical traits of these honey 
bees such as the length and width of the fore and hind wings, 
the length of hind legs, the length of the proboscis, cubital 
index, the length of the third and fourth tergite, the length of 
the hair on fourth and fifth tergite were investigated. These 
researchers compared their results with the results of previous 
studies and the results of studies of Yemeni honey bees (A. m. 
Yemenitica). The results indicated that the measured 
biometrical traits in the populations of honey bees in 
mountainous areas (with high altitude) is larger than the 
populations of the coastal honey bees, which leads to a 
positive correlation between the size/geographical altitude. As 
seen in Table 1, the measured biometric traits in the 
population of mountainous areas are larger than the population 
of honey bees in coastal areas. However, as Table 1 indicates, 
the increase in body size is distinguishably less than the 
increase in altitude of the A. florea honey bees compared to A. 
m. yemenitica. Overall, the correlation between size/height is 
higher in Yemeni honey bees (16) (Figure 2). 
 
 

Fig. 1: The map of the southern part of Iran, along with the names of 
the provinces. Black triangles with numbers: sampling locations 
along with the height of sampling area (height in meters). Vertical 
lines: Distribution district of A. florea honey bees in Iran (Ruttner et 
al., 1995). 
 

Figure. 2: The correlation between body size/geographic height (T 3 
+4: the length of the third and fourth tergite, FWL and FWTr: the 
length and width og the fore wing, respectively; HWL and HWTr: 
the length and width of the hind wing, respectively; and Leg 3: the 
length of the hind leg (Ruttner et al., 1995). 



Journal of Middle East Applied Science and Technology (JMEAST) 
 

ISSN (Online): 2305-0225 
Issue 13, April 2014, pp. 508-513 
 
 

510 
 

Table 1: Mean ± SD (mm) of multiple biometrical traits in A. florea 
honey bees (Iran) and A. m. yemenitica (Northern part of Yemen) in 
coastal and mountainous areas (Ruttner et al., 1995). 

 
 
 
The results of this study have shown that in A. florea honey 
bees the correlation between height and body size is generally 
positive, but this correlation is significant only for the three 
features of length and width of the hind wing and the length of 
the hind leg. Also a definite increase in the length of the 
abdominal hairs with regular increase in the altitude has been 
observed in A. mellifera honey bees, but no increase has been 
observed in the length of the hairs of fifth of tergite in the 
population of A. florea honey bees in the mountainous areas 
(with high altitude) in Iran (16). 
 
In another study in 1985, by Ruttner et al., through the 
morphological study of 60 worker A. florea honey bees, 
related to the colonies from southern part of Iran and the 
collected morphometric data in conjunction with other 
populations of dwarf honey bees in the world and comparing 
the obtained results and information and the separation of the 
populations of dwarf honey bees using the principal 
component analysis, indicated that small honey bees of India 
and Sri Lanka are clustered in a group, and the dwarf honey 
bees of Iran are clustered in a different group and the dwarf 
honey bees of Oman and Pakistan are clustered in a separate 
group and between the two previous groups (Figure 3). In this 
study, Ruttner and colleagues have acknowledged that the 
individual cluster formed by dwarf honey bees of Iran indicate 
the independent evolution of this population of honey bees 
(15).  
 
 
In the following years, Mogga and Ruttner (1988) conducted 
Morphological studies on 15 worker honey bees from two 
colonies of A. florea from Sudan and comparing its results 
with the results of a study of dwarf honey bees in the other 
parts of Asia, concluded that dwarf honey bees of Sudan are 
clustered in the same group as well as the dwarf honey bees of 
Iran, and are differed from the dwarf honey bees of India and 
Sri Lanka (8). 
 

 
 
Fig. 3: The diagram of the results of the multivariate analysis (22 

morphological features) ofA. florea honey bees in Iran and in several 
other countries (Ruttner et al., 1985). 
 
Fig. 4: The dendrogram indicating three main clusters of Apis florea 
honey bees in Asia, which is achieved using morphological data 
(Hepburn et al., 2005). 
 
In 2005, in a very comprehensive study by Hepburn et al., data 
from previous studies related to A. florea honey bees were 
gathered in all parts of Asia and the previous gaps in the 
distribution of this species (found in previous studies) 
completed the study and ultimately lead to a comprehensive 
morphometric data for the A. florea species in all areas in 
Asia. Various analyses included the analysis of principal 
component analysis, discriminantanalysis and cluster analysis 
using the single linkage method and resulted in the production 
of a dendrogram with three major clusters (Figure 4). In this 
study, the dwarf honey bees of Iran are clustered in a cluster 
along with the Pakistan dwarf honey bees, and are separated 
from the other two clusters (6). 
 
Another important study of Iranian dwarf honey bees, is the 
study by Tahmasebi et al., in 2002. In this study they sampled 
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40 colonies of dwarf honey bees belonging to 9 provinces 
(Ilam, Kermanshah, Khuzestan, Fars, Kohgiluyeh and Boyer 
Ahmad, Bushehr, Hormozgan, Kerman and Sistan and 
Baluchestan), which includes the distribution area of A. florea 
in Iran and after selecting 10 worker honey bees from each 
colony, 12 morphological features were studied according to 
Ruttner’s international method. To clustering  of honey bee 
populations, the principal component analysis was used. As 
Figure 5 indicates, the dwarf honey bees of Iran are divided 
into two distinct groups.That is, the colonies of the southwest 
areas of the country that have higher latitude are clustered 
with larger bees in a different group, and the colonies of the 
Southeast regions of the country with lower latitude smaller 
bees are clustered in another different group. The results also 
indicated that the latitude has a significant positive correlation 
with the length and width of the fore wing, width of the hind 
wing and D7 angle and has a significant negative correlation 
with the cubital index. 
 
On the other hand, the study of climatic factors in the 
sampling areas, indicated that there is a positive and 
significant correlation between the amount of rain fall in these 
regions with the features of foot length, length and width of 
the fore wing, width of the hind wing, height and length of the 
proboscis of dwarf honey bees. The researchers have 
generally acknowledged that dwarf bees have larger sizes in 
northern, higher, colder and rainy areas, which is consistent 
with Bergman’srule (17). 
 
In another study, Ozkan et al., gathered 1667 A. florea worker 
honey bees  in 2009, which belonged to 115 colonies from 
four provinces (Ilam , Khuzestan, Bushehr and Hormozgan) 
and studied 29 morphological features of them. The results 
indicated that the colonies of the three provinces of Ilam, 
Khuzestan and Bushehr had an overlapping cluster, while the 
colonies of Hormozgan had a non-overlapping cluster with the 
three other provinces (Figure 6). Overall, based on the 
measured morphological features, the honey bees belonging to 
colonies of lower latitudes (Hormozgan) are smaller in 
comparison to colonies of bees belonging to higher latitudes 
(Ilam, Khuzestan and Bushehr), and these results are 
confirming the previous results. It has been stated in this study 
that the results of the geometric-morphometric method is also 
confirming these results (9). 
 
 

Figure. 5: Diagram of dispersion of 115 colonies of A.florea in four 
provinces (Ilam, Khuzestan, Bushehr and Hormozgan) based on 
CVA analysis (Ozkan et al., 2009). 
In another study, using the cluster analysis, Parechehreh et al., 
in 2010, investigated the phenotypic variation of the small 
honey bees in Iran. For this purpose, 600 worker honey bees 
from 30 colonies of Sistan and Baluchestan, Hormozgan, 
Kerman, Fars, Bushehr, Kohgiluyeh and Boyer Ahmad and 
Khuzestan were collected. Then 17 morphological features 
were measured by Ruttner’s international method and 10200 
data were collected. The results of this research, have 
indicated that the characteristics of the length of the a side of 
Cubital cell of the fore wing with the lowest diversity and the 
length of the third and fourth tergite (T3 + T) and the length of 
the proboscis with the highest diversity, are specified as the 
most variable morphological characteristics in these bees. In 
this study, using the cluster analysis, the honey bees of the 
seven sampled regions, were classified into four independent 
groups as follows: 1- Bushehr and Sistan and Baluchestan 2- 
Hormozgan 3 – Kohkilooyeh and Boyer Ahmad and Jiroft 4- 
Khuzestan and Fars (10). 
 
 
Geometric-morphometric study Iranian dwarf honey bees 
 
In a study by Kandemir et al., in 2009, the population 
structure of the Iranian dwarf honey bees was investigated 
using the geometric-morphometric method based on the shape 
of the wing. They found that honey bee populations from 
different provinces are significantly different (P<0.001) for 
both front and hind wings. In this study, based on the shape of 
the hind wings, the honey bee populations of Hormozgan are 
significantly (P <0.001) different from other provinces. Based 
on the shape of the fore wings, all the studied populations 
were significantly different from each other (P <0.001). In this 
study, out of 40 Cartesian coordinates, 13 Cartesian 
coordinates were significantly different in the group (P 
<0.05). The Discriminant function analysis lead to a clear 
separation of groups using the fore wing, but the hind wings 
have not been successful in this field. As was mentioned 
previously, as the hind wings are used as diagnostic variables, 
the honey bees of Hormozgan are clearly distinguished from 
other provinces. It is acknowledged in this study that the 
Spatial autocorrelation analysis ultimately indicated a gradual 
change in southeast to northwest direction (7). 
 
Chromosomal study of Iranian dwarf honey bees 
 
In a study in 2010, Assadi et al., investigated the Karyotype 
status of A. florea honey bees using C-banding analysis of the 
haploid chromosomes of male honey bees. It was shown in 
this study that haploid species of these honey bees have 16 
chromosomes. The morphological features of the above 
mentioned chromosomes, including the length of the big and 
small arms, the ration of the large arm to the small arm, the 
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overal length of chromosomes and centromere position of 
chromosomes are given in Table 2. The results of this study 
indicate that the C-banding pattern indicate heterochromatic 
components in the centromere regions of all chromosomes. 
Also, total chromosome length (TCL) indicated that the 
longest metaphase chromosome of this species is about 2.76 
mm and the shortest one is equal to 0.86 mm. In this study, the 
16 chromosomes of this species are classified in two groups: 4 
metacentric chromosomes (1, 4, 7 and 11) and 12 
chromosomes (including sub-metacentric chromosomes, sub-
telocentric and 2 acrocentric chromosomes). It is ultimately 
acknowledged in this study, that among the different 
techniques, the C-banding pattern is of high importance for 
understanding karyotypic evolution in different species of 
honey bees (2). 
 
 
Table 2: Chromosomal measurements of Apis florea honey bees in 
Iran (Asadi et al., 2010). 

 
 
 
 
Molecular study of Iranian tiny honey bees 
 
Another study was conducted by Asadi et al., in 2010. In this 
study, the genetic diversity was evaluvated within and 
between the population of Iranian dwarf honey bees (A. 
florea) using the microsatellite markers. In this study, nine 
microsatellite markers including: A88, A107, A7, B124, 
A113, A35, A14 and A24 which were reported by other 
researchers on other species of bees in different parts of the 
world, were examined. The results of this study indicated that, 
except for locus A43, eight other loci were amplified in the 
PCR reaction. Analyzing the results using the relevant 
softwares indicated that A107 and A7 loci have the highest 
number of alleles and the locus A35 has the lowest alleles. In 
other words, among the dwarf honey bee colonies in different 
parts of Iran, the locus A107 containing 7 alleles, has the 
highest frequency of alleles.  
 
According to the results of this study, the genetic diversity in 
different populations of the Iranian honey bee is due to the 
environmental variety and interactive effects of genotype and 

environment (3). 
 
Conclusion 
Apis florea honey bees are distributed in the southern half of 
Iran and have an important role in the pollination of plant 
species in these areas. So that removing these bees from the 
ecosystem in these areas, causes great damage to agricultural 
production in these areas. These honey bees have high ability 
to tolerate high temperatures and have higher ability to adapt 
to the ecosystem conditions in southern areas of Iran in 
comparison to Apis mellifera honey bees. Morphological 
studies of this species in Iran indicates a positive correlation 
between the increase in altitude and increase in size, according 
to Bergman’s rule. So that, the honey bees in southwestern 
areas with higher latitude and the larger bees are clustered in a 
group and honey bees in southeast areas of the country with 
lower latitude and smaller bees are clustered in another group. 
Overall, studies indicate that this species has a good genetic 
condition and Apis florea of Iran has a rather distinct 
morphological position among dwarf honey bees of Asia. 
Unfortunately, no specific studies have been conducted in Iran 
regarding the biological, phylogenetic, biochemical status of 
this species and these studies are necessary to complete 
information about this species. Also, additional efforts should 
be carried out to protect of this species as a genetic treasure 
and it should be prevented against extinction. 
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