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Abstract

A survey study was carried out for two successive years for monitoring
population dynamics of the ectoparasitic Varroa mite infecting honeybees.
Five chemically-untreated apiaries represented different provinces of
Fayoum governorate, Egypt, were chosen. Naturally infested honeybee,
Apis mellifera carnica, colonies situated in wooden Langstroth's hives were
inspected regularly every 13 days. The obtained results under these
circumstances showed that the infestation with Varroa mite was high in
winter or autumn and was low in spring or summer on brood and on adult
worker bees simultaneously, brood rearing activity and outdoor
temperature are low leading to great danger to bee colonies in dearth
period. So, the early mite control is very important. Although infestation in
spring or in summer were obvioudy low, the damage is still expected, since
female mites leave adult bees and reproduce in extended brood reared in
these tow active seasons. Recording female mite categories in tested
colonies indicated that one female mite/cell was the most frequent in the
tested colonies in the tow years of study followed by two, three, four, five,
six and finally > seven female/cell.
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Introduction:

The ectoparasitic mite, Varroa destructor (=jacobsoni), is a serious parasite to
honeybees worldwide. Besides feeding on haemolymph it causes colony disorder, weakness,
decreasing brood and deforming bees. It aso reduces colony ability to pollinate. Extensive
colony mortality due to Varroa infestation all over the world were reported. Also, parasitizing
by Varroa destroys the mechanical protective barriers of the integument and impairs the
immune system of the bees (Glinski, 1991). So, different pathogensi.e. viruses and may fungi
are probably transferred to bees by Varroa. Recently, six viruses could be transferred to
Varroa-infested bees (Tentcheva et al. 2004). The present work aimed to record population
dynamics of this important parasite during the year to observe the infestations and to
contribute in mite controlling program.

Materials and methods

This work was conducted during two successive years, 1997/98-1998/99 to study
seasonal fluctuations of the mite Varroa parasitizing honeybees. The locations, sampling and
used techniques were as the following:
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1.Locations of tested apiaries. 5 apiaries a 5 villages at the five districts of Fayoum
governorate (1.Fayoum; Dar El-Ramad; apiary of Fayoum Fac. Agric., 2.Etsa; Herit,
3.Ibshawai; El-Gelani, 4. Tameia; El-Baharwa and 5.Sinnouris; Sanhour) were chosen. The
distances away from Fayoum city are 3, 12, 18, 20& 10 km, respectively. Common
cultivations were sweet clover, maize, cotton, sunfower, broad bean, eucalyptus, chamomile,
marjoram, pot marigold and fruit orchards.

2.Tested colonies: 25 colonies (5 in each apiary) Situated in Langstroth's hives, similarly of
equal strength, bees covering 8 combs, headed with local Carniolan, Apis mellifera carnica,
1* hybrid queens were tested. No chemical treatments were applied to these colonies
throughout the period of study.

3.Sampling: Samples were taken regularly at 13-day intervals. In the first year the sampling
started at June 22, 23, 24, 25 & 26, 1997 and continued till June 8, 9, 10, 11 & 12,1998, and
in the second year started at June 21, 22, 23, 24, & 25, 1998till June 7, 8, 9, 10 & 11, 1999, in
the previousy mentioned apiaries respectively. Varroa infestations (%) were recorded as
follows: About 100 adult worker bees were collected, if possible from combs with open
brood, and dipped in water to which detergent (washing-up liquid) has been added. The bees
were collected in a wire net, and removed after shaking several times. Mites would have
fallen off them, and could be found at the bottom of the container (Ritter, 1981). The bees
and Varroa mites were counted and the infestation percentage (1.P.) was calculated using the
equation:

I.P. = No. of Varroa mites / No. of bees X 100. On brood, an area of 5 x 5 cm of sealed
worker brood in the middle of a sealed worker comb in every tested colony was used. Their
cells were scratched and mature or immature Varroa females in each cell were recorded. Also
the % infestation in cells was estimated.

4.Meteorology: Mean outdoor temperatures (°C) and relative humidity (RH%) in Fayoum
governorate (from June 1997 till June 1999) were obtained from the Bulletin of Agricultural
Meteorology, Ministry of Agriculture, Egypt.

5.Statigtical analysis. Data collected were statistically analyzed and the treatment means
were compared at 5% probability levels by LSD test, also correlation coefficients were
calculated according to the methods given by Snedecor and Cochran (1967).

Results

1. The Varroa infestation (%) on sealed worker brood:

For the 1% year, data in table (1) showed that all the tested apiaries were infested with
the Varroa mite around the year with general mean 9.3%. The highest infestation (36.2%)
was recorded in Fayoum district in winter (21/12/97) and lowest infestation (0.0%) was
recorded three times in Tameia in summer (25/6, 21/7& 16/8/97) and in autumn (24/9/97).
The infestation for the different districts throughout the whole year averaged 11.4, 9.5, 7.5,
8.4, and 9.8% for Fayoum (F), Etsa (E), Ibshawa (1), Tameia (T), and Sannouris (S),
respectively with significant differences between F, E and I.

The average infestations for the four seasons were; 3.3, 11.2, 15.3 &7.4% for summer,
autumn, winter and spring, respectively with significant differences between all values. In
summer, the infestation averaged 3.6, 1.9, 1.7, 0.2, & 9.1% for F, E, I, T, and S, respectively.
Statistical analysis showed that there was significant difference between the valuesof Sand T
while the other values did not differ significantly.
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In autumn, infestation increased and averaged 11.7, 10.7, 10.8, 4.0, & 19.0% for the
former districts, respectively. For the previous two seasons, values of T and S did not differ
significantly. In winter, the infestation reached its maximum being 22.8, 13.2, 12.9, 18.9, &
8.5 % for the tested districts, respectively. Significant differences were found between all
values except those of E and 1. In spring, the infestation decreased to 7.4, 12.0, 4.6, 10.4 &
25% for F, E, I, T and S, respectively. There were insignificant difference between each of
E&T, T&F, F&I and between |& S.

For the 2™ year, data in table (2) indicated that the general mean for infestation of
Varroa mite was 9.7%. The highest infestation (25.0%) was recorded at F in autumn (16 /10
/98), while the lowest infestation (zero%) was recorded in spring (12/5& 7/6/99) for the same
district. The average % infestation for tested districts were; 12.3, 9.5, 7.8, 8.3, &10.4% for F,
E, I, T, & S, respectively with significant difference between F and each of E, | & S. For
seasons, the infestation was low in summer (6.9%) and spring (3.1%) but was high in autumn
(14.1%) and winter (14.5%) significant differences were found between autumn, summer and
spring, while autumn and winter did not differ significantly.

For summer, % infestation averages were; 10.0, 9.3, 3.8, 3.4, & 7.7% for F, E, |, T&
S, respectively, F, E &S values were insignificantly different. In autumn, high values; 19.1,
95 9.1, 124 & 20.3% infestation were recorded for the same districts, respectively.
Insignificant difference was found between E, |, T and aso between F&S. In winter the %
infestation was aso high being 19.3, 105, 15.7, 15.1 & 12.2 % for the same didtricts,
respectively I, T & S did not differ significantly, while F differed significantly with al values
except for |. For spring, the % infestation values reduced, as in summer, representing 0.9, 8.6,
2.6, 2.1 & 1.3 % for the same districts, respectively. F, | , T & S did not differ significantly,
while E differed significantly with all other values.

2. TheVarroa infestation (%) on adult worker bees

For the 1% year, data presented in table (3) showed that the general mean %
infestation of Varroa on adult worker bees was 7.8 % al over the whole year. The highest
infestation (28.8%) was recorded in F in autumn (25/11/97), while it was zero% in T many
times in summer (25/6, 16/8, 29/8/97), then in autumn (23/9/97) and also recorded 0.0 % one
time in E in summer (23/6/97) .

The infestation throughout the whole year averaged 9.5, 8.7, 6.7, 4.9 & 9.3% for F, E,
I, T& S, respectively with significant differences between | & T, while F, E & S did not differ
significantly. In the four seasons % infestations were 2.9, 10.2, 13.2 & 5.1 % for summer,
autumn, winter and spring, respectively with significant differences between all vaues. In
summer, % infestations were low being 2.8, 26, 1.9, 0.2 & 6.7 % for F, E, I, T & S
respectively. Insignificant differences were found between the first for values, while the last
one differed significantly with all these values. In autumn, these values increased to 13.0, 9.2,
8.8, 2.8 & 17.0 % for the same districts with significant differences between values except
betweenE & |.

In winter, the infestation recorded its maximum increase, except for S, being 15.9,
15.4, 12.6, 10.3 & 11.6 %. The values of I, T & S were insgnificantly different but each of
these values differed significantly with that of F. In spring, the % infestation decreased in all
the tested districts and averaged 6.3, 7.7, 3.3, 6.4 & 1.9 % for the same districts, respectively
with insignificant differences between F, E & T or between| & S.

For the 2™ year, data presented in table (7) and illstrated in figure (6) indicated that
the general mean of % infestation of Varroa on adult worker bees was 9.0 % throughout the
whole year. The highest infestation (36.0 %) was recorded in F in winter (20/12/98) while it


http://www.pdffactory.com
http://www.pdffactory.com

recorded 0.0 % in summer ( 22/6 & 24/6/98 ) in E & T, respectively. The infestations
averaged 12.5, 85,84,84 & 7.2% for F, E, |, T & Sdistricts, respectively al over the year
with significant differences between F values and the rest ones which did not differ
significantly in between. On the other hand, infestation averaged 3.3, 12.9, 16.1 & 3.3 % for
summer, autumn, winter and spring, respectively with significant differences between
summer, autumn and winter, while summer and spring did not differ significantly.

In summer, low infestation were recorded for the tested districts being 5.0, 2.7, 2.7,
1.8 & 4.4 % respectively without significant differences between the last four values, but the
first value differed significantly with al ones except for the last one. In autumn, infestation
increased to 18.7, 8.4, 12.3, 14.3 & 10.9 % for the same districts, respectively. Significant
differences were found between F value and al other values.

In winter, high infestations were recorded being 23.2, 16.1, 15.8, 15.2 & 10.0 % for
tested districts. F & S vaues differed significantly with all other values. In spring, low
infestations (3.1, 6.7, 3.0, 2.2 & 3.7 %) were recorded for the same districts, respectively
without significant differences between F, I, T & S values.

3. Intensity of infestation

Datain tables (5 & 6) showed the % of Varroa females of different categories; 1, 2, 3,
4,5, 6 or > 7 female mite (FM/cell) distributed in infested-brood cells. For the 1% year, data
indicate that 1 FM is most frequent in all the colonies sampled throughout the year. The
average percentage recorded was 47.84%, while the least frequent was for > 7 FM/cell being
0.10% and the other values were; 24.05, 16.39, 7.85, 2.85& 0.92% for 2, 3, 4, 5& 6 FM/cell,
respectively.

In summer, the distribution of female mites was; 60.17, 20.66, 11.19, 5.50, 1.78,
060& 009% for 1, 2, 3, 4, 5 6& >7 FM/cel, respectively.

In autumn these values decreased for 1 FM/cell to 41.62% and to 0.07% for >7 FM/cell,
and increased for other categories to 25.05, 18.39, 10.76, 3.19& 0.93% for 2, 3, 4, 5& 6
FM/cell, respectively. In winter, the average percentages were; 41.62, 25.05, 18.39, 10.76,
3.19, 0.93& 0.07% for the same categories, respectively.

In spring, the percentage increased for 1 FM/cell & 2 FM/cell to 50.78% & 25.31%,
respectively, and decreased to 16.56, 4.94, 1.85, 0.55& 0.02%, for the other cases,

respectively.
For the 2™ year, the same trend was observed. The average percentages were 41.57,
29.24, 17.02, 8.48, 2.82, 0.82% 0.05% for categories, respectively. In  summer, the

distribution of female mites was 40.51, 28.54, 19.05, 8.34, 2.38, 1.15& 0.03% for 1, 2, 3, 4, 5,
6& >7 FM, respectively. In autumn these values decreased for 1 FM to 39.20 % and increased
to 29.56% for 2 FM, while in other categories they were 19.00, 8.84, 2.83, 0.48& 0.09 for 3,
4,5, 6 & >7 FM, respectively. In winter, the average percentages were 37.71, 28.27, 18.03,
10.56, 4.60, 0.83 & 0.01% for the same categories, respectively. In spring, the percentages
increased for 1IFM& 2FM to 48.86% & 30.57%, respectively, while for the other categories
they were 12.01, 6.19, 1.47, 0.83& 0.06%, respectively.

Discussion

The present findings are in disagree, partially, with those of Allam (1994), in Egypt,
who found that infestations reached their highest levels during autumn and spring, followed
by winter and recorded their lowest numbers during summer. She stated also that adult bees
were less useful for determining infestation than samples from sealed brood. Shawer et al.
(1999) found that July represented the month of lowest parasite infestation, while October
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represented the highest one (37.0%). They added that solar radiation (direct sunlight) was
found to decrease Varroa infestation (3.37%) while full shade was in contrary. Harbo and
Zuhlke (1988) in USA, in early Feb., found that the number of mites per 100 adult bees
ranged from 7 to 136 (average 19). Mattheset al. (1991) found in a 2-year study, that
maximum infestation level with Varroa in worker brood in March 101.7 female mites/ 100
cells and 67.5 mites/100 bees in January. In the first year, mites were present in 10.9% of
worker brood and in the second year in 31.5%. Higher Varroa infestations than those of the
present study was recorded by El-Hady (2001), in Egypt, who found different levels of
Varroa in honeybee colonies (from April-Sept.) at Kafr El-Sheikh (86.66 & 70.00 %), El-
Qualubia (81.25 & 75.00 %), and El-Gharbia (62.50 & 83.33 %) governorates. in 1998 & 99,
respectively. On contrary, Morsy (1998), in Alexandria, found that infestation levels of
Varroa was very low during winter season, where the temperature is low and brood areais so
limited. He attributed increased gradual rate of infestation during spring to rising temperature
and wide brood rearing. He mentioned that the degree of infestation continued to increase
during summer and autumn under the conditions of Alexandria. He added that strong or weak
colonies do not affect the rate of infestation by the Varroa mite. Gergis (2002) claimed that
insignificant differences were found among months, except Dec., in Varroa infestations on
worker brood.

Concerning female mite categories, the high occurrence of 1 and 2 female mites/cell
categories in summer and spring means that a high percentage either in Varroa infestation or
in female fertility in the subsequent period could be expected.

In this respect, Kulincevic et al. (1988) and Otten (1990) showed that infertility in
mite females increases when mites are produced out of the peak brood-rearing season (May to
Aug.). Marcangeli et al. (1992) recorded a greater reproduction of the parasite in spring time
and a large
proportions of non-reproductive females. Such variation in reproduction levels could produce
differential growth in mite populations during different seasons. As the number of mites per
cell increased, a clear decrease in the reproductive rates observed from about three offspring
per mite at 1/ cell to one offspring per mite at 6 mites/cell and decrease in the number of
females reaching the adult stage. Parasitic intensity was high (up to 6 mites/cell) in winter and
low (up to 2 mites/cell) in summer. At the 1 mite/cell, there were 38.7% males in the
offspring, but at 6 mites/cell the proportion of males was 51.3%. During winter, alow number
of brood cells were available resulting in a high proportion of highly infested cells and a
reduced reproductive rate (Equaras et al., 1994).

Conclusion

The ectoparasitic Varroa mite, Varroa destructor Anderson and Trueman (formerly V.
jacobsoni Oud.) is still one of the most important honeybee pests worldwide. Damages caused
by this mite is not only impairing bees by direct haemolymph-feeding, but destroying
defensive barriers in infested bees. Also, collapsing of colonies is much expected since, bee
pathogens transferred by the mite (subsequent infections) are emphasized and magnituded by
the mite performance. Under studied circumstances, the infestation with Varroa was recorded
in all tested apiaries alover the year. High infestations were recorded in autumn or in winter,
while low ones were recorded in summer or spring vice versa brood rearing activity.
Reproducing of female mites in spring or in summer is a major factor in reinfestation. It was
found from obtained results that one female mite per brood cell was the most frequent
category followed by two females and then subsequent categories. Beekeeping precautions
and control treatments must be carried out early at the end of honey flow (Aug.) otherwise
weakness or maybe death of infested colonies will be expected in autumn or winter.
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Table (1). Infestation (%) of Varroa on sealed worker brood in different  districts of
Fayoum during 1997 / 1998.
Inter- Districts
Seasons vals Date Fayoum| Etsa |Ibshawai| Tameia|Sanouris Mean
1 |22-26/6/97] 3.4 0.2 2.0 0.0 3.8 1.9
2 5-9/7 34 0.2 0.4 0.2 4.6 1.8
3 18-22/7 3.6 1.6 1.0 0.0 34 1.9
& | 4 |3ur48| 32 | 16 18 | 02 | 70 | 28
S 5 13-17/8 2.2 1.6 0.6 0.0 9.2 2.7
A 6 | 26-30/8 | 4.4 2.4 2.8 02 | 122 | 44
7 8/9-12/9 | 4.8 6.0 3.0 0.6 23.8 7.6
M ean 3.6 1.9 1.7 0.2 9.1 3.3
8 21-29/9 6.0 14.0 4.4 0.0 24.0 9.7
9 |4/10-8/10| 8.6 9.0 7.8 0.6 17.6 8.7
- 10 | 17-21/10 | 134 7.6 8.8 2.4 17.2 9.9
g 11 |30/10-3/11| 9.4 8.4 10.0 4.2 17.4 9.9
g 12 | 12-16/11 | 10.6 6.0 14.2 6.2 18.6 11.1
< 13 | 25-29/11 | 15.0 9.0 13.2 6.6 21.2 13.0
14 |8/12-12/12| 18.6 21.0 17.0 8.0 17.0 16.3
Mean 11.7 10.7 10.8 4.0 19.0 11.2
15 | 21-25/12 | 36.2 17.2 16.4 9.2 20.8 20.0
16 3-7/1/98 | 28.4 10.0 15.2 19.4 14.6 17.5
17 | 16-20/1 | 22.8 6.2 15.2 22.8 8.0 15.0
oo 18 | 29/1-2/2 | 22.8 10.8 10.8 21.6 2.8 13.8
-é 19 11-15/2 17.2 16.6 14.0 16.8 4.0 13.7
20 | 24-28/2 | 18.2 17.0 11.8 21.2 6.8 15.0
21 9-13/3 14.2 14.8 6.8 21.6 2.8 12.0
Mean 22.8 13.2 12.9 18.9 8.5 15.3
22 | 22-26/3 | 11.8 16.8 7.8 21.2 2.8 12.1
23 4-8/4 14.0 13.0 5.6 19.2 54 114
o 24 17-21/4 7.4 14.6 4.2 14.8 2.4 8.7
= 25 | 30/4-4/5| 6.4 14.8 4.6 6.2 2.6 6.9
& | 26 | 13-17/5 | 50 9.8 3.6 5.0 2.4 5.2
27 | 26-30/5 3.0 4.6 34 3.8 0.8 3.1
28 |8-12/6/98| 4.0 10.6 2.8 2.6 1.2 4.2
Mean 7.4 12.0 4.6 10.4 2.5 7.4
General mean 11.4 9.5 75 8.4 9.8 9.3
LSD s
Districts 174
Seasons 1.55
Districts X Seasons 3.48
Seasons X Intervals 4.11
Districts X Seasons X Intervals 9.20
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Table (2). Infestation (%) of Varroa on sealed worker brood in different districts of
Fayoum during 1998 / 1999.

Inter- Districts
Seasons vals Date Fayoum Etsa |Ibshawai| Tameia |Sanouris Mean
1 [21-25/6/98  10.4 4.6 2.0 2.8 2.6 45
2 | 47-8/7 11.4 14.8 3.0 5.4 4.2 7.8
3 | 17-217 8.2 10.6 2.4 34 5.6 6.0
& | 4 30738 74 110 | 40 | 28 | 46 | 60
S 5 | 12-16/8 6.8 7.2 4.4 2.8 10.8 6.4
A 6 | 25-29/8 0.8 9.8 5.4 26 | 130 | 81
7 | 7/9-11/9 16.2 7.2 5.6 4.0 13.4 9.3
M ean 10.0 9.3 3.8 34 7.7 6.9
8 | 20-24/9 14.8 9.0 5.2 5.8 17.6 10.5
9 |3/10-7/10| 20.0 8.6 5.2 7.2 15.2 11.2
c 10 | 16-20/10 25.0 10.4 6.8 9.4 19.8 14.3
= 11 29/10-2/11 15.8 11.4 8.8 12.8 22.2 14.0
= 12 | 11-15/11 15.4 9.0 8.4 14.0 23.6 14.1
< 13 | 24-28/11 19.4 9.2 14.8 20.0 2.4 17.2
14 7/12-11120  23.0 9.2 14.2 17.8 21.6 17.2
M ean 19.1 95 9.1 12.4 20.3 14.1
15 | 20-24/12 19.6 14.2 15.2 16.8 20.4 17.2
16 2/1-6/1/99| 20.8 14.4 12.4 17.8 18.0 16.7
17 | 15-19/1 17.8 9.4 22.0 20.0 16.2 17.1
oo 18 | 28/1-1/2 19.4 5.2 19.8 24.2 14.4 16.6
-‘;E 19 | 10-14/2 18.4 6.0 17.8 18.0 8.6 13.8
20 | 23-27/2 21.8 11.6 13.2 5.2 4.2 11.2
21 | 8/3-12/3 17.6 12.4 9.2 3.8 34 9.3
M ean 19.3 10.5 15.7 15.1 12.2 14.5
22 | 21-25/3 1.6 14.4 5.0 38 1.8 5.3
23 3-7/4 2.0 13.4 4.2 1.6 3.2 4.9
24 | 16-20/4 1.6 13.6 3.2 3.6 1.2 4.6
2 25 | 29/4-3/5 0.8 10.2 2.4 3.0 0.8 34
'(% 26 | 12-16/5 0.0 3.4 1.4 1.6 1.0 15
27 | 25/29/5 0.2 2.6 1.0 0.4 0.2 0.9
28 | 7-116 0.0 2.4 0.8 0.4 0.6 0.8
M ean 0.9 8.6 2.6 2.1 1.3 3.1
General mean 12.3 95 7.8 83 10.4 9.7
LSD s
Districts 1.97
Seasons 1.76
Districts X Seasons 3.94
Seasons X Intervals 4.66

Didtricts X Seasons X Intervals 10.42
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Table (3). Infestation (%) of Varroa on adult worker bees in different districts of Fayoum

during 1997 / 1998.
Districts
Seasons Inter- Date . . .| Mean
vals Fayoum| [Etgglbshawail Tameia |Sanouris
1 [22-26/6/97 4.5 0.0 1.4 0.0 1.4 1.5
2 5-9/7 0.8 1.9 1.6 0.2 1.8 1.3
3 18-22/7 | 1.9 2.7 2.3 0.6 6.8 2.9
o 4 | 3U7-418| 3.2 2.1 1.4 0.2 8.0 3.0
£ 5 |1317/8| 53 | 47 | 43 | 00 | 69 | 42
7 6 26-30/8 | 3.3 3.0 1.3 0.0 13.0 4.1
7 189129 08 4.0 1.2 0.4 9.1 3.8
Mean 28 | 26 1.9 0.2 6.7 2.9
8 21-29/9 | 5.4 6.7 3.0 0.0 14.2 5.9
9 |4/10-8/10| 75 5.4 4.1 1.3 15.5 6.8
10 |17-21/10| 7.4 6.5 6.8 0.4 13.8 7.0
£ 11 [30/10-3/11 9.4 7.4 8.4 2.8 15.6 8.7
= 12 |12-16/11| 7.3 9.5 11.6 3.0 17.4 10.0
Z 13 |[25-29/11| 288 | 11.7 | 138 4.8 21.6 16.1
14 [8/12-12/12 254 | 169 | 14.2 7.2 21.1 16.9
Mean 130 | 92 8.8 28 170 | 102
15 [21-25/12| 146 | 147 | 176 9.7 24.0 16.2
16 | 37/0/98 | 152 | 144 | 169 11.7 17.6 15.2
17 | 16-20/1 | 179 | 159 | 16.0 14.7 12.7 15.4
- 18 |29/1-2/2| 201 | 139 | 181 11.1 7.2 14.1
€ 19 | 11-15/2 | 145 | 147 9.5 6.7 6.9 10.5
= 20 | 24-28/2 | 145 | 19.8 4.2 7.9 7.2 10.7
21 9-13/3 | 145 | 142 6.0 10.4 5.2 10.1
Mean 159 | 154 | 126 | 103 | 11.6 | 132
22 [ 22-26/13| 87 11.4 4.4 13.0 39 8.3
23 4-8/4 153 | 135 33 13.0 1.7 9.4
24 | 17214 | 7.2 75 2.8 7.2 1.6 5.3
2 25 | 30/4-4/5 | 4.4 7.1 1.6 4.8 2.8 4.1
'(% 26 13-17/5 | 2.7 5.4 1.9 2.2 1.9 2.8
27 | 26-30/5 | 3.7 4.9 39 2.7 0.9 3.2
28 |8-12/6/98| 2.4 4.1 5.3 1.8 0.4 2.8
M ean 6.3 7.7 33 6.4 1.9 5.1
General mean 95 8.7 6.7 49 93 7.8
LSD s
Didtricts 1.44
Seasons 1.29
Districts X Seasons 2.89
Seasons X Intervals 3.42

Districts X Seasons X Intervals 7.64
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Table (4). Infestation (%) of Varroa on adult worker bees in different districts of Fayoum

during 1998 / 1999.

Inter- Districts
Seasons vals Date Fayoum| Etsa |lbshawai | Tamea| Sanouris Mean
1 | 21-25/6/98 | 2.8 0.0 1.6 0.0 1.0 11
2 | w787 45 3.1 2.6 0.2 1.6 24
3 | 17217 6.2 3.8 2.5 1.2 3.0 3.3
o) 4 | 30/7-38 | 4.9 1.9 5.2 1.9 3.8 35
E | 5| 12168 | 46 | 42 | 23 | 23 | 43 | 36
A 6 | 25-29/8 | 48 2.5 2.1 3.1 6.2 3.7
7 | 79119 | 74 3.3 24 3.6 10.6 5.5
Mean 5.0 2.7 2.7 1.8 4.4 3.3
8 | 20-24/9 8.3 43 3.2 7.2 10.0 6.6
9 | 3/10-7/10 | 112 | 6.2 43 7.0 11.7 8.1
10 | 16-20/10 | 7.9 6.6 6.8 11.2 | 108 8.7
£ 11 | 29/10-2/11 | 222 | 80 10.5 15.3 10.6 13.3
2 | 12 | 11-1511 | 228 | 93 165 | 176 | 106 15.4
< | 13 | 2428/11 | 254 | 100 | 196 | 235 | 111 17.9

14 | 7/12-11/12 | 33.3 14.5 25.0 18.6 11.2 20.5
M ean 18.7 8.4 12.3 14.3 10.9 12.9

15 | 20-24/12 36.0 17.9 25.0 19.0 12.3 22.0
16 | 2/1-6/1/99 | 24.4 184 211 20.1 11.0 19.0
17 15-19/1 22.2 18.8 16.8 20.4 124 18.1

o 18 28/1-1/2 23.6 16.5 14.2 22.1 8.8 17.1

= 19 10-14/2 21.3 15.5 12.8 14.9 8.8 14.7

= | 20| 23272 | 197 | 136 | 121 | 54 | 85 | 119

21 8/3-12/3 15.2 12.2 8.6 47 7.8 9.7

Mean 23.2 16.1 15.8 15.2 10.0 16.1

22 21-25/3 11.3 11.7 6.4 4.0 8.7 8.4

23 3-7/14 6.6 9.8 5.0 2.0 12.2 7.1

24 16-20/4 2.4 8.9 4.4 3.3 2.3 4.3

> 25 29/4-3/5 0.3 8.6 2.7 35 0.6 3.1

'(% 26 12-16/5 0.4 3.3 1.1 1.8 0.8 15

27 25/29/5 0.6 2.6 1.1 0.4 0.8 1.1

28 7-11/6 0.2 1.8 0.6 0.2 0.6 0.7

M ean 3.1 6.7 3.0 2.2 3.7 3.7

General mean 12.5 8.5 8.4 8.4 7.2 9.0

LSD s

Districts 1.49
Seasons 133
Districts X Seasons 2.98
Seasons X Intervals 3.53

Didtricts X Seasons X Intervals 7.89
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Table (5). Percentages (%) of Varroa female categories in different districts of

Fayoum during 97/1998.
Seas | Interv- | Categories of female mite (FM)
sons | vals TEMT 2FEM 3EM 4FM  5FM 6EM S 7EM

1 7447 17.02 000 426 213 213 0.00

2 84.00 1000 400 000 200 0.00 0.00

3 5708 2960 1057 211 0.00 0.00 0.63

o 4 | 6957 1884 725 435 000 000  0.00
S 5 60.29 1324 1765 7.35 147 0.00 0.00
@ 6 4455 3091 1545 636 273 0.00 0.00
7 31.25 2500 2344 1406 417 208 0.00

Mean | 60.17 2066 11.19 550 178 0.60 0.09

8 4132 2686 2314 744 083 041 0.00

9 3866 2025 1841 1335 690 230 0.14

c 10 4228 2846 1707 976 203 041 0.00
= 11 4413 2713 1619 1134 121  0.00 0.00
= 12 4291 2164 2128 1118 216 0.72 0.11
< 13 4132 2621 1573 11.72 401 093 0.09
14 40.74 2479 1693 1055 515 1.72 0.12

Mean | 4162 2505 1839 1076 3.19 0.93 0.07

15 30.73 25.87 2102 1577 404 222 0.34

16 3356 28.00 1851 1065 694 185 0.49

17 4106 2281 1879 11.00 483 134 0.16

% 18 4593 2006 2093 7.85 436 0.87 0.00
= 19 4411 2542 1753 760 351 175 0.09
20 3755 2763 1905 939 376 241 0.21

21 3862 2653 20.15 9.07 470 0.67 0.27

Mean | 3879 2519 1943 1019 459 159 0.22

22 4557 2426 1541 918 393 164 0.00

23 4241 2874 1823 666 280 1.05 0.11

24 6129 2166 1336 323 046 0.00 0.00

2 25 4451 2428 2254 578 173 116 0.00
'(% 26 50.39 2713 1938 155 155 0.00 0.00
27 5750 2750 10.00 250 250 0.00 0.00

28 5377 2358 1698 566 0.00 0.00 0.00

Mean | 50.78 2531 1656 494 185 055 0.02
Generalmean | 47.84 2405 16.39 7.85 285 0.92  0.10
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Table (6). Percentages (%) of Varroa female categories in different districts of
Fayoum during 98/1999.

Categories of female mite (FM)
Seas- | Interv-

sons | als L 2FM 3FM 4FM 5FM 6FM >7FM

1 46.15 3504 1538 256 000 085 0.00

2 36.60 3093 1959 1031 206 052  0.00

3 36.17 2813 1808 1005 670 067 020

o 4 | 3557 288 2215 1007 268 067  0.00

S 5 4813 2563 1813 625 188 000  0.00

@ 6 | 3793 2759 2020 985 246 197 000

7 4304 2363 1983 928 084 338 0.00

Mean | 4051 2854 1905 834 238 115 0.3

8 36.47 2879 2111 1152 192 000 019

9 3471 3102 2253 812 258 074 030

c 10 | 4860 2793 1257 810 251 028  0.00

= 11 | 3408 3155 2056 930 366 085  0.00

= 12 | 4179 3045 1688 747 277 055 0.8

< 13 3958 29.98 1944 7.03 351 047 0.00

14 | 39.17 2721 1994 1032 281 047 0.7

Mean | 39.20 2956 1900 884 283 048 0.09

15 | 3736 2872 1728 1074 467 117 0.7

16 | 36.12 2679 1962 1124 478 144  0.00

17 | 4405 2524 1595 929 476 071  0.00

o 18 | 3762 3252 1893 825 267 000 0.0

-‘35 19 | 3478 3043 1826 1043 580 029  0.00

20 | 3808 2847 1815 1068 391 071  0.00

21 | 3597 2570 17.99 1328 557 150  0.00

Mean | 37.71 2827 1803 1056 460 0.83 0.1

22 | 4662 3083 1353 677 226 000 0.00

23 | 4800 2720 1280 720 240 240  0.00

24 | 3644 2756 1867 1156 444 089 044

2 25 4588 27.06 1529 1059 1.18 0.00 0.00

'(% 26 5046 3243 541 270 0.00 0.00 0.00

27 | 5455 318 909 455 000 000 0.00

28 |51.04 3712 928 000 000 255 0.00

Mean | 4886 30.57 1201 619 147 083 0.06

Generalmean | 4157 2924 17.02 848 282 0.82 0.05
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