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Table 1: Mean (= SE) of morphological characteristics of Apis mellifera meda worker bees infected with
different densities of Varroa destructor in the pupal stage. In each row, Means followed by same letter are
not significantly different from each other (Tukey's post-hoc, P>0.05)

Different densities of infection
No mite One mite Two mites Three mites
Body length (mm) | 1208+02a | 12%02a | 933%03b | 9:03b | 2 2%
Forewing area (mm?) | 16.05+0.07a | 16.01+0.06a | 13.45+0.29b | 2.21+0.18¢ F3’2F9,:é7§§1'61’
Hind wing area (mm?) | 6.77+0.07a | 652+0.06a | 593+0.06b | 1.15+0.06c F3'F2,9:§(7)gf2'
Hind tibia area (mm?) | 24+0.004a | 2390006 | 224£002b | 2+003c | o2 1342

Table 2: Mean (x SE) of wet and dry weight (mg) of Apis mellifera meda worker bees infected with
different densities of Varroa destructor in the pupal stage. In each row, Means followed by same letter are
not significantly different from each other (Tukey's post-hoc, P>0.05)

Different densities of infection
No mite One mite Two mites | Three mites
Wet weight 129+1a 127+1a 78+1b 77+2Db F320=347.46, P<0.001
Dry weight 18+0.1a 17+0.2a | 16+0.2b 16+0.2b F320=21.73, P<0.001
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Table 3: Mean (+ SE) of sugar syrup consumption (ml) by Apis mellifera meda adult workers on the 3", 6t
ot and 12" days old, that were infected with different densities of Varroa destructor in the pupal stage.
Means within each row (Bonferroni's post-hoc) bearing the same upper case letter, and means within each
column (Tukey's post-hoc) bearing the same lower case letter, are not significantly different (P>0.05)

The age of adult bees

3 day 6" day 9™ day 12" day
No mite | 0.436+0.03Aa | 0.355+0.02Aa | 0.445+0.02Aa | 0.418+0.03 Aa :2'22-12,1';2;‘(‘)_1
One mite | 0.32+0.03Aab | 0.27+0.02Ab | 0.31+001Ab | 0.32+0.02 Aab :0'.:725‘,“';12%_5
Two mites | 0.28+0.03Ab | 024+0.02Ab | 0.28+0.02Ab | 0.28+0.02 Ab F2-251882%47'
F22:=4.78, F223=6.85, F225=15.13, F22=5.37,

P=0.01 P=0.005 P<0.001 P=0.01

Table 4: Two-way ANOVA of effects of Varroa destructor density (0, 1, and 2 mites) and bee age (3, 6, 9,
and 12 days old) and their interaction, on food consumption of Apis mellifera meda adult workers

Source of variation Sugar syrup Pollen Water
df F P df F P df F P
Varroa mite density 2 206 | <0.001| 2 | 125 | 0.3 2 8.6 | <0.001
Bee age 3 0.87 | 0.46 3 | 338 0.02 3 258 | 0.06
Interaction between two factors 6 0.87 | 0.52 6 1.1 | 0.37 6 0.75 0.6
Residual d.f. 92 92 92
58 S 0 S ol Grme opa Skt Doy 3 &8 (S1 5 il Table 5 L il

Lo odalie (b jme OV ajles V'Mj\j) A JolS Dl i 5305 8 G il 4 e

(Table 6)

Table 5: Mean (+ SE) of water consumption (ml) by Apis mellifera meda adult workers on the 3", 6t 9t,
and 12" days old, that were infected with different densities of Varroa destructor in the pupal stage. Means
within each row (Bonferroni's post-hoc) bearing the same upper case letter, and means within each

column (Tukey's post-hoc) bearing the same lower case letter, are not significantly different (P>0.05)

The age of adult bees
3 day 6" day 9" day 12" day
No mites | 0.14+0.03Aa | 0.22+0.02Aa | 0.2+0.02Aa | 0.15+0.02 Aa F2‘3§§’8=122'23'
One mite | 0.15001 Aa | 017004 Aa | 01+003Aab | 0.11%004 Aab | 28227125,
Two mites | 0.08+0.02Aa | 0.12+0.03Aa | 0.08+0.02Ab | 0.02+0.02 Ab Fl-";;gg:l%‘m’
F2,23 :1.52, Fzyzs :1.82, F2,23 :5.04, szzs :3.19,
P=0.23 P=0.18 P=0.01 P=0.04
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Table 6: Mean (+ SE) of pollen consumption (ml) by Apis mellifera meda adult workers on the 39, 6%, 9th,
and 12" days old, that were infected with different densities of Varroa destructor in the pupal stage. Means
within each row (Bonferroni's post- hoc) bearing the same upper case letter, and means within each
column (Tukey's post-hoc) bearing the same lower case letter, are not significantly different (P>0.05)

The age of adult bees
3 day 6" day 9™ day 12t day
Nomite | 0.023+0001Aa | 0.022+0001Aa | 0.024%0001Aa | 0.027+0001Aa | 77854
Onemite | 0.024+0.001Aa | 00240001 Aa | 0.023%00008Aa | 0.028 £0.001Aa | #1168 ~255,
Two mites | 0.021+0001Aa | 0.0230001Aa | 0024%0001Aa | 0.023+0.001Aa | ' %es 046
F223=0.72, F223=0.67, F223=0.38, F223=2.2,
P=0.49 P=0.52 P=0.68 P=0.13
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Table 7: Mean (x SE) of sugar syrup (ml), water (ml) and pollen (g) consumption by Apis mellifera meda
adult workers on the all sampling days, which were infected with different densities of Varroa destructor in
the pupal stage. In each column, Means followed by same letter are not significantly different from each

other (Tukey's post-hoc; P>0.05)

sugar syrup water Pollen
No mite 0.41+0.01a 0.18+0.01a 0.024 £ 0.0007 a
One mite 0.3+0.01b 0.13+0.01 ab 0.024 + 0.0006 a
Two mites 0.3+0.01b 0.08£0.01 b 0.023 £ 0.0007 a
F2101=20.25, P<0.001 | F23101=8.32,P<0.001 | Fz101=1.1, P=0.33
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Table 8: Two-way ANOVA effects of Varroa destructor density (0, 1, and 2 mites) and bee age (3, 6, 9, and
12 days) and their interaction, on weight, consumption index and growth rate of Apis mellifera meda adult

workers
- Weight Consumption index Growth rate
Source of variation
df F [ df F P df F P
Varroa mite density 2 377.07 | <0.001 2 11.46 | <0.001 2 3.38 0.04
Bee age 3 51.4 <0.001 3 3.9 0.01 2 5.42 | 0.006
Interaction between factors 6 0.52 0.79 6 0.9 0.5 4 2.14 0.09
Residual d.f. 92 92 69

Table 9: Mean (+ SE) of wet weight (mg) of Apis mellifera meda adult workers on the 3™, 6!, 9" and 12t
days, which were infected with different densities of Varroa destructor in the pupal stage. Means within
each row (Bonferroni's post-hoc) bearing the same upper case letter, and means within each column
(Tukey's post-hoc) bearing the same lower case letter, are not significantly different (P>0.05).

The age of adult bees
3 day 6™ day 9™ day 12t day
No mite 83.6+0.7Da | 87.4+£08Ca | 91.8+0.8Ba 100.2+1 Aa

F1.43,14.35=80.9,
P<0.001
F2.35,21.23 =258.34,
P<0.001
F1927.71=59.51,

One mite 80.7+1 Da 85.8+1Ca 90.4+1Ba 96.2+1 Aa

Two

mites 54.7+2Bb 58.1+2Bb 62.9+2 Ab 67 £3 Ab P<0.001
F2,23 =103.91 F2,23 =100.52 F2,23 =107.81 F2,23 =78
P<0.001 P<0.001 P<0.001 P<0.001

Table 10: Mean (* SE) of consumption index (mg/mg) of Apis mellifera meda adult workers on the 3", 6%,
9™, and 12" days, which were infected with different densities of Varroa destructor in the pupal stage.
Means within each row (Bonferroni's post-hoc) bearing the same upper case letter, and means within each
column (Tukey's post-hoc) bearing the same lower case letter, are not significantly different (P>0.05)
The age of adult bees

3 day 6" day 9™ day 12" day

No mites | 7.25+0.45 AaB | 6.92+0.34 AaBb | 7.4+0.38 Aa 6+ 0.43 Ba Far321:1=3.9,

P=0.02
Onemite | 6.13+044Aa | 545+059Ab | 484+057Ab | 48+0.58Aa FZ-lelfé ;é'SL
Two mites | 7.07+107Aa | 7.9+088Aa | 65+049Aab |545+0.74 Aa Fz-lg‘;-73:218'48'
F223=1.28, F223=4.51, F223=7.71, F223=1.46,
P=0.29 P=0.02 P=0.003 P=0.25

Table 11: Mean (+ SE) of growth rate (mg/mg/d) of Apis mellifera meda adult workers on the 3¢, 61, 9",
and 12" days, which were infected with different densities of Varroa destructor in the pupal stage. Means
within each row (Bonferroni's post-hoc) bearing the same upper case letter, and means within each
column (Tukey's post-hoc) bearing the same lower case letter, are not significantly different (P>0.05)
The age of adult bees

6" day 9" day 12" day

Nomite | 0.0065+0.0008Bb | 0.0064 +0.0007Bb | 0.014 +0.0022 Aa | " -31349=9-71,

P=0.005
Onemite | 0.012+0.0012Aa | 0.012+0.0021 Aab | 0.013+0.0014 Aa F“‘gig gg'%’
Two mites | 0.0072+0.0018 Ab | 0.012+0.0013 Aa | 0.012+0.0026 Aa Fl-l‘;;‘i%:;'s&

Fz,zs =6.88, P=0.005 F2,23 =4.15, P=0.03 F2,23 =0.33, P=0.71
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Abstract

Honey bees play an important role in the survival and pollination of many plants. One of the most important of
pests that attack honey bees is Varroa destructor mite. This mite is an ectoparasite of honeybees and feeds mainly
on larvae and pupae. In this research, Apis mellifera meda workers were infected at the pupal stage to different
mite densities and then the biological and morphological characteristics of the emerged adult bees were
investigated. For this purpose, female mites were collected from infected hives and placed in each prepupal cell
according to the desired mite density (0, 1, 2 or 3 mites). After adult bees emerged, nutritional traits were checked
every 3 days for 12 days. Then these adult bees were dissected to measure the area of the hypopharyngeal acinus.
The biological and morphological results showed that the increase mite density had no effect on the duration of
the pupation period of bees, but it significantly decreased the weight, body length, area of the forewings, hind
wings and hind tibia of bees. Adult bees that had three mites during their pupation had the highest mortality rate
and for this reason, it was not possible to examine their nutritional characteristics. The nutritional characteristics
results showed that increasing the mite density caused a decrease in the consumption of syrup and water by the
adult bees, but the consumption of pollen did not change. The food consumption index of bees without mite and
bees with two mites during the pupation period was higher than bees with one mite, but the growth rate and the
area of the acini of the treatments did not show any difference. The results of this study are expected to provide a
basis for biological control of this mite by providing further information on how it affects honeybees.
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