Assiut Journal of Agricultural Science, 37 (4) (233-244)

EFFECT OF SOME ALGAL METABOLITES
PRODUCEDES FOR CONTROLLING VARROA MITE
INFESTING HONEYBEE COLONIES

R. E. Hassan* and N. A. Mahmoud **
* Plant protection Dep. Faculty of Agric., Al-Azhar Univ., Assiut, Egypt.

** Agric., Zoology and Nematology Dept Faculty of Agric., Al-Azhar Univ., Assiut,
Egypt

Abstract: Varroa-infested honeybee
colonies were exposed 5 times at 4 —
day intervals to Chroococcus minutus
(Kutz.), Calothrix parietina (Nageli.).,
Gloeocapsa giganteus (Nageli.) and
oxalic acid.

During February 2006, treated
colonies were closed for about ¥ hour,
then fallen Varroa mites which received
on Vaseline-smeared plastic board
installed on the bottom board were
counted at the end of each application.
Also, the effect of such treatments on
brood rearing activity and spring honey
crop  were studied. Results are
summarized as follows:

1- The number of captured Varroa in
the treated colonies decreased gradually
until it recorded the lowest values after
the 5% application. On the contrary, the
inverse was true in case of control
colonies.

2- Percentages of Varroa infestation
decreased from 12.50, 13.50, 12.25 and
12.95% at the beginning of the
experiment to 2.50, 2.13, 3.50 and
2.90% at the end of the treatment with

Chroococcus minutus (Kutz.),
Calothrix  parietina (Nageli.),
Gloeocapsa giganteus (Nageli.) and
oxalic acid. While it recorded 12.15 and
26.26% at the start and the end of the
experiment in untreated colonies.

3- The total sealed brood areas
increased  significantly in treated
colonies with Chroococcus minutus
(Kutz.), Calothrix parietina (Nageli.),
Gloeocapsa giganteus (Nageli.) and
oxalic acid, recording 927.20, 726.50,
886.10 and 853.60 inch’® / colony,
respectively compared to 582.80 inch® /
colony in control. The respective
percentages of increase of sealed brood
areas basing in control colonies as 100%
were 159.09, 124.66, 152.04 and
146.47%.

4- Exposing bee colonies to the
Chroococcus minutus (Kutz.), Calothrix
parietina (Nageli.)., Gloeocapsa
giganteus  (Nageli.) and oxalic acid
were giving significant increasing in
yield of citrus honey, recording 3.20,
2,21, 2.06 and 1.60 kg / colony
respectively compared to 1.28 kg /
control colony.
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Introduction

The ectoparasitic mite, Varroa
Jacobsoni oud has become the most
dangerous  destructive pest for
honeybees colonies since its invasion
to Egypt, in 1987 up now (Yousif-
Khalilt., 1992).

Under severe infestation,
thousands of bee colonies would be
completely destroyed. Such event had
been taken place in Egypt during 1990
season. Even light or moderate
infestation induce great damage to
both of workers and drones, that
represented by malformed wings,
reduced body weight, shortened life
span, reduced ability of flying to
collect nectar and pollen, decreased
development of hypo pharyngeal
glands and reproductive organs and
sperm production (Schneider et al.,
1998; Kater, 1992; Yousif-Kalil,
1992).

The chemical control by Apistan,
Folbex, Spinecar, Perizin, Malathion
and Apitol is know to induce chemical
pollution contaminating bee products
(Mobus and Connor, 1988).

The present investigation
aimed to study the control of Varroa
mite infesting honeybee colonies by

using cyan bacterial metabolites
(Chroococcus  minutus  (Kutz.),
Calothrix parietina (Nageli.),

Gloeocapsa giganteus (Nageli.) and
oxalic acid as a natural product.

The  following
studied:-

parameters  are

(1) Effect of products on the number
of captured Varroa .

(2) Effect on the rate of infestation
with Varroa jacobsini.

(3) Effect on sealed brood area.
(4) Effect on citrus honey production.

In this concern, (lbraheem and
Nashaat, 2002) studied the toxicity
effect of extra-cellular metabolites for
three species Gloeocapsa limneticus,
Gloeocapsa giganteus and
Phormidium tenue against the two-
spotted spider mite tetranychus
urticae Koch.

Number of researchers were
studying the replacement of chemical
pesticides by natural components of
different plant sources as insecticide
agents; Pringsheim, (1949); Fogg,
(1952); Hughes, et al., (1958); EL-
Defrawi, et al., (1965); Allen, (1968);
El-Ayouty, et al.,, (1976); Van-Der
and Eloff (1983); Lustigman, 1988;
Millamena, et al., (1990) Noda, et al.,
(1990) Frankmolle, et al., (1992) ;
Nassar, et al.,(1995) ;Iskkander, et al.,
(1996); (Nassar, et al., (1999) and
Amer, et al., (2000).

Material and Methods

The present investigations were
carried out during spring season 2006
at Aboteg region, Assuit Governorate.
Twenty honeybee colonies were
similar in strength and rate of
infestation with Varroa jacobsini;
were used in the present investigation;
Colonies were headed by open mated
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Carnio- Egyptian sister queens reared
during July, 2005.

Cyanobacterial isolates:

The cultures were kindly obtained
by Prof. Dr. 1.B. lbraheem. Botany
Department, Faculty of Science, Beni-
Suef University, Egypt.

Three cyanobacterial species were
isolated from different Egyptian
localities. Gloeocapsa limneticus and
G. gigantcus isolated from El-Wadi-
Sannur and  Phormidium  tenue
isolated from Beni-Suef Wastewater
Station.

Purification of algal isolates were
carried out primarily by repeated
culturing and subculturing on medium
after Allen (1968) modified from
Hughes Gorham and Zehnder (1958),
until obtaining on final a pure unialgal
cultures, which were then identified
according Prescott 1951 and 1954. In
order to obtain bacteria-free cultures,
several trials were undertaken by
using uni-algal culture (Pringsheim,
1949). For this main the antimicrobial
treatment technique was applied
(Felfoldy and Zsuzsa, 1959). The pure
isolates of algae were inoculated in
100 ml sterilized liquid, Allen’s
medium having the same components
as solid media contained in 250 ml
conical flasks. These cultures were
left to grow under 27+2 °C and light
intensity of 4000 Lux. through light-
dark cycle of 6-8 hrs, during the
growth time. At the end of the
incubation, the algal mass was
separated by centrifugation at 3000

rom. for 10 min under aseptic
conditions. The resulting filtrates were
cold sterilized and then used in the
biological investigation.

The selected colonies were
grouped, at random into 5 groups
every of 4 colonies (replicates). All

groups were subjected to four
treatments and control:
1- Group (A) colonies were treated

with Chroococcus minutus (Kutz.),
4-6 pufos/comb

2- Group (B) colonies were treated
with Calothrix parietina (Nageli.).

3- Group (C) colonies were treated
with Gloeocapsa  giganteus
(Nageli.).

4- Group (D) colonies treated with
oxalic acid.

Thereafter the hive entrance was
tightly closed for about Y2 hour. A
plastic board smeared with raw
Vaseline was installed on the bottom
board of the hive to act as a trap
capturing the fallen mites after all
treatments, a wire screen of nearly 10
mesh / inch was installed over the
plastic board to prevent bees from
touching the WVaseline layer. This
procedure was repeated five times at
4-day intervals starting on Feb.
Captured Varroa mites were counted
and removed at the end of each
interval.

5- Group (E) untreated colonies were
as control.
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In addition to the counting of
captured Varroa mites every 4 days
after all treatments, the following
parameters were measured:

A —Brood rearing activity:

The sealed brood area was
determined using standard frame
divided into square niches every 12
days intervals starting on the first of
March and lasted on April 6, 2006.

B — Citrus honey production:

Citrus honey produced by tested
colonies were evaluated for each
colony individually as a difference
between the weight of honey combs
before and after extraction (the weight
was calculated in Kgs+10 gm).

C - Infestation rate:

The rate of Varroa infestation in
tested colonies was determined twice,
the first was carried out at the
beginning of the experiments and
before any treatment application,
while the second was made at the end
of the five treatments according to the
following procedure:

Hundred workers were picked up
randomly from each colony such
workers were anesthetized with ether,
and then placed in a glass funnel. An
amount of about 200 ml. of hot water
was then poured on them. A beaker
was used to receive such water with
the fallen Varroa mite. A piece of
wire screen mesh was placed on the
bottom of the funnel to prevent bees
drift with hot water, there of number
of mites found in the received water

was recorded as the percentage of
infestation.

Obtained results were statistically
analyzed according to Snedecor
(1957) methods.

Results and Discussion

1- Effect of treatments on the number
of captured Varroa :

Data in Table (1) indicated that
treating Varroa infested honeybee
colonies with Chroococcus minutus
(Kutz.), Calothrix parietina (Nageli.)
,Gloeocapsa giganteus (Nageli.) and
oxalic acid.

For instance, the mean total
numbers of captured Varroa were
1001.9, 1697.85, 1222.60 and 2305.00
mites/colony in groups A, B, C and D,
respectively, compared 172.30 mites
in control  colonies.  However,
honeybee colonies of group (D)
showed the highest number of fallen
Varroa, being significant as compared
to that of groups A, B, C and E.

In this respect, effect of some plant
materials in controlling varroa,
jacobsini infesting honeybee colonies
were reported by several authors such
as Sadov (1981); Marchetti et al.,
(1984); EL-Santil (1990).; Fathyand
Fouly (1997); Imdorf, et al. (1999);
and Hussien, et al. (2001). In addition,
the number of captured Varroa was
the highest after the first application in
all treatments, then it decreased
gradually until recording the lowest
number of fallen Varroa after the last
application indicating the efficiency
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used of cyanobacterial metabolites
(Table 2).

In this respect, effect of some plant
materials in controlling Varroa
jacobsini infesting honeybee colonies
were reported by several authors such
as Sadov (1981) ; Marchetti et al.,
(1984); EL-Santil (1990).; Fathyand
Fouly (1997) ; Imdorf, et al. (1999);
and Hussien, et al. (2001).

In addition, the number of
captured Varroa was the highest after
the first application in all treatments,
then it decreased gradually until
recording the lowest number of fallen
Varroa after the last application
indicating the efficiency used of
cyanobacterial metabolites (Table2 )

2— Effect on the percentage of
infestation:

Data presented in Table (1)
indicated clearly that the percentages
of Varroa infestation, calculated as
the number of mites / 100 workers,
recorded the means of 12.50, 13.50,
12.25 and 12.15 in the colonies of
groups A, B, C, D and control,
respectively. The respective
percentages of infestation at the end of
the experiments were decreased
significantly in bee colonies treated
with Chroococcus minutus (Kutz.),
Calothrix  parietina (Nageli.),
Gloeocapsa giganteus (Nageli.) and
oxalic acid as compared to that of
control colonies being 2.50, 2.13,
3.50, 2.90 and 26.26% (Table 1).

3 — Effect on sealed brood area:

Data presented in Table (1)
showed that exposing honeybee
colonies to Chroococcus minutus
(Kutz.), Calothrix parietina (Nageli.),
Gloeocapsa giganteus (Nageli.) and
oxalic acid A, B, C, D 5 times at 4-
day intervals during February affected
significantly brood rearing activity.
For instance, the mean total of sealed
brood area measured after application
during the period extending from
February 26, to April 6, 2006,
recording 927.20, 726.50, 886.10 and
853.60 inch? / colony for A,B,C and D
colonies, respectively. The respective
area for control colonies recorded
582.50 inch® / colony. However, the
difference between treatment A and
control was significant (Table 1).

In addition, it was noticed that
sealed brood area increased
gradually, in all treatments including
control, starting from February 26,
reaching the maximum area in
March 24, recording 298.60, 240.30,
254.00, 156.30 and 196.40 (inch? /
colony) for colonies treated with
Chroococcus  minutus  (Kutz.),
Calothrix parietina (Nageli.),
Gloeocapsa giganteus (Nageli.) and
oxalic acid and control, respectively
(Table 3). Thereafter, a remarkable
decrease in sealed brood area took
place in all treatments during the
next interval. This decrease could be
attributed to decrease the egg laying
capacity where it due to the highest
nectar gathering and citrus honey
storing activity. In this respect,
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Khattab, (1967), respected that
citrus flowering period in Egypt
extends from the last week of March
till mid — April.

4— The effect on citrus honey
production:

Obtained results indicated that
exposing bee colonies 5 times at 4 —

day intervals during February
Chroococcus  minutus  (Kutz.),
Calothrix parietina (Nageli.),

Gloeocapsa giganteus (Nageli.) and
oxalic acid induced significantly
citrus honey production during lat
week of March and the first half of
April by such colonies as compared
to that of untreated (control)
colonies. For instance, the mean
honey production recorded 2.203,
2.205, 2.060 and 1.600 Kg. / colony
for the experimental colonies in
group A, B, C and D, respectively
compared to 1.275 Kg. / colony for
control ones (Table 1). It is obvious
that the treated colonies with the
four treatments yielded a highly
significant greater quantity of honey
crop as compared with control
colonies. However, the differences
in this parameter between the four
treatments A, B, C and D, were
insignificant. The increased quantity
of crop honey in treated colonies
could be attributed to many factors,
such as the higher colony
population, the lower percentage of
Varroa-diseased workers and the
higher brood rearing activity
imitated in such colonies which
induced more nectar and pollen

collection (Free, 1978). In addition
colonies diseased with Varroa have
workers lower ability of flying to
make collection tours and lower

capacity of lodging nectar and

pollen and shorter life span

(Schneider et al., 1988; Mobus and

Connor, 1988; Yousif — Khalil,

1992).

References

Allen, M. M.1968.  Simple
conditions  for  growth  of

unicellular blue-green algae on
plants. J. Phycol. 4 : 1 —4.

Amer, S. A. A.; S. M. Mohamed; S.
El-Gengaihi, and N. Z. Dimetry
2000. Acaricidal activity of
lipoidal matter of different plant
extracts the two-Cyanoibacterial
Metabolites as A Natural and
New Agents of Integrated pest
spotted mite tetranychus urtucae
Koch. Insect Science and its
Application, 20 (3): 191 — 194.

El-Ayouty, E.; A. Doreya; A. N.
Ibrahim and M. S. Khader 1976.
Studies on the nature of some
cellular and extra cellular
substances produced by some
blue green algae and their
biological evaluation. Bull. Fac.
Sci. Cairo Univ., 49: 131 — 137.

El-Defrawi, M. E.; Hosny, A,
Toppozada, A. and Hassan, S.
1965. Susceptibility to acaricides
of the mite Tetranychus
cinnabarinus infesting cotton in
Egypt. J. Econ. Entomol., 58 (6) :
1106-1110.

240



Assiut Journal of Agricultural Science, 37 (4) (233-244)

El-Santil, F.S. 1990. Efficiency of
some plant  materials in
controlling Varroa Jocobsoni
infesting  honeybee  colonies.
Egypt. J. Appl. Sci., 5 (7): 855 —
863.

Fathy, H. M. and A. H. Fouly. 1997.
The effect of nature volatile oil
plants on  Apis  mellifera
honeybee and on Varroa
Jocobsoni in the bee colonies.
Apiacta, 32(1):5-12.

Felfoldy, L. J. M. and F. K. Zsuzsa.
1959. Some methodical
observation on the used of
antibiotics for preparing bacteria-
Free algal Culiures. Act-bio-
Acad.scient.Hung.10 (1) : 95.

Fogg, G. E. 1952. The production of
extra cellular introgenase
substances by a blue — green
alge. Proc. Roy. Soc. B. 139.

Frank molle, W. P.; L. K.Larsen; F.
R. Caplan; G. N. L. Patterson ;
G. Knubel; I. Levine and R.E.
Moore. 1992. Ant fungal cyclic
peptide from the terrestrial blue-
green alga Anabaena laxa (1).
Isolation and biological
properties. J. Antibiotics 45 (9) :
1451 — 1457.

Free, J. B. (1978): Progress toward
the use of pheromonesto
stimulate pollination by
honeybee. Proc. IV Int. Symp. on
Pollination Md. Agric., Exp. Sta.
Spec. Misc. 1:7 - 22,

241

Hughes, E. O.; P. R. Gorham and

A. Zehnder. 1958. Toxicity of a
unialgal culture of Microcystic
aerugirosa. Can. J. Microbiol. 4;
225-236.

Hussien, M. H.; A. M. All ; M. A.

Morsi and S. H. Rateb. 2001.
Using of some parasites, diseases
and pests of honeybee colonyes
in  Assiut region, Egypt. Plant
Prot. Dept., Fac. Of Agric.,
Assiut Univ., Assiut, Egypt 343-
355.

Ibraheem, B. M. and A. M. Nashaat.

2000. Cyanobacterial metabolites
as a Natural and new agents of
integrated  pest  management
against the two-spotted spider
mite Tetranychus urticae (Koch).
The International conference on
Biological Sciences. Fac. of Scie.
Tanta Univ. Egypt, 2 (1): 398 —
408.

Imdorf, A.; s. Bogdanov ; R. L

Ochoa and N. W. Calderone.
1999. Use of essential oils for the
control of Varroa Jocobsoni
Oud.in honeybee colonies Apido;
0gia,30:2-3,209-228.

Iskander, N. G.; A. K. F. Iskander,;

A. G. El-Sisi, and S. M. lbrahim.
1996. Pesticidal efficiency of
some  plant  extracts  as
emulsifiable concentrates against
the spider mite Tetranychus
arabicus Attiah. Egypt. J. Agric.,
Res., 74 (2) : 333 - 343.

Khater, A. M. 1992.

Morphophysiological studies on



R. E. Hassan and N. A. Mahmoud (2006)

the reproductive system of
honeybees, Apis mellifera L. M.
Sc. Thesis, Fac., Agric., Zagazig
Univ., Egypt. p. p. 148.

Khattabe, M.M. 1967. Effect of
Ecological factors on honeybee
activities. M. Sc. Thesis, Faculty
of Agric., Cairo Univ.

Lustigman, B. (1988): Comparison
of antibiotic production from
ecotypes of the marine alga,
Dunaliella. Bull. Eviron Contan.
Toxicol., 40 : 18-22.

Marchetti, S.; R. Barbattini, and M.
Dagaro. 1984. Trials on the use
of some plant species for the

control of Varroa jocobsoni.
Apiclttura Sana-Agric.,
Produttiva.  Attidel convegno

Inter. Della Apucottura, Milan.
Italy : 56 — 67.

Millamena, O.; E. J. Aujero and I.
G. Borlongan. 1990. Techniques
on algae harvesting and
preservation for use in culture
and as larval food. Aquacultural
engineering. 9 : 295 — 304.

Mobus, B. and L. Connor. 1988. The
Varroa hand book Biology and
control pp. 48, Hebden Bridge.
UK; Northern Bee Books.

Nassar, M.; M. |. Hafez; S. T.
Nagaty; I. M. Khalaf and A.A.
Samy. 1999. Insecticideal

activity of cyanobacteria against
four insects, two of medical
importance and two agriculture
pests with reference to the action

242

on albino mice. Egyptian Society
of Parasitology, 29 (3) : 939 -
949.

Nassar, O. A.; S. M. Ibrahim; N. G
Iskander and , A. K. F. Iskander.
1995. Biological and
toxicological studies on certain
plant extracts on Eutetranychus
anneckei Meyer and Tetranychus
urtica Kcho. Egypt. J. Agric.,
Res., 73 (3): 703 — 713.

Noda, H.; H. Amano; K. Arashima
and K. Nmisizawa. 1990.
Antitumor activity of marine
algae. Hydrobiologia 204/205 :
577-584.

Prescott, G. W. 1951. Alge of the
western Green lakes.453-862.

Prescott, G. W. 1954. How to know
the fresh water algae. 43.

Pringsheim, E.G. 1949. Pure culture
of algae. Their preparation and
maintenance. Cambridge Univ.

Sadov,A. V. 1981. Supplementary
feeding of honeybee colonies
with essential oils from pine
needles as a measure against
varroa disease. Sbornik
Nauchnykh Trudov Mokovskaya
Veterinariya Akademiya, 120:39-
59, (In Russian).

Schneider, P. and W. Drecher. 1998.
Consequences of propitiation by
Varroa on development and the
adult bee. Adiz 221 / 216-18, 54-
56.



Assiut Journal of Agricultural Science, 37 (4) (233-244)

Snedecor, G. W. 1957. Statistical
methods applied to experiments
in Agriculture and Biology. The
lowa state College Press, 5% ed.
lowa, U.S.A.

Van-Der Westhwzen, J.A. and N.J.
Eloff. 1983. Effect of culture age
and pH of culture medium on
growth & Toxicity of blue —
green alga Microcystis
aeruginosa. (Z. pflanzenphysiol,
Bd., 110. 5. 157).

Yousif-Khalil S.I. 1992. Effect of

Varroa-infestation on the
mortality rate, body weight and
the development of
hypoharyngeal glands of
honeybee workers. Zagazig J.
Agric., Res. 19 (2) : 901 — 908.

Yousif-Khalil S.I. and A.

243

Khattaby.1993. Efficiency of
smoke of some plants controlling
Varroa mites infesting honeybee
colonies. Egyptian J. Applied
Science.



R. E. Hassan and N. A. Mahmoud (2006)

G g il ala dadla L& qlladal) aaed i) clailal) Gy il

Srd) Jad (i) gl Cavan
J_}AA.A‘):\_)SJ‘J.\QQLMU 3 &»AAM\W‘)

Lgsa £ - ) dola - Ao 30 duls

Chroococcus minutus (Kutz.), = 1506l dbadd) duall dad o) s dldlae
Calothrix parietina (Nageli.),Gloeocapsa giganteus (Nageli.) and oxalic
JS aay il skl iS5 0 2006 s sed J3A bl a )l US 356 Jasey @il e dsedgeid
il slaie A0 da gl e Taild) alall Jldind Q35 dele ) 32a ASaly Ji Jalae
Ocm&: EJJJJS&QLG_\QAMAUQJAMQFQ_\PMH\ ambu_\ct&c}m}‘njuﬂjw\ua
Jsmana s Aianll 4y 5 & ol ghll blis o cdlaleall oda ls dul j0 o3 elly ) ALyl
e LS ) (andli (S5 as sall 13 el sall Juse
Aaleal) 22y Aad Bl Jas i Alelaall 1S5 e Ly Jadlociall V)l e (il -]
0 A3 _aall (il sh e lagmia (uSall 5 ansdal

Ly A %12.95 ¢ 12.25 « 13.50 « 12.50 ¢ )5 olalk a4 siall dgadl) (allis 2
e IS Aldbaall Aagm elly g &y el Ales die %2.90 ¢ 3.50 ¢ 2.13 « 2.50 ) 4yl
Chroococcus minutus (Kutz.), Calothrix parietina (Nageli.), Gloeocapsa
SV %1215 e Al w28 o) Law giganteus  (Nageli.) and oxalic acid
0 A3 _aall il sl & Ay il Al ie a1 e %26.26
Alaise (ol shall 8 Alia) duaall dalue A dysine 3303 o) sall a3gn Alaladll <l 3
- Aldes Ak [ dayye das 853.60 ¢ 886.10 ¢ 726.50 ¢ 927.20 5,38 lo sana
Chroococcus minutus (Kutz.), Calothrix parietina (Nageli.), Gloeocapsa
dian dxy e La g 582.80 - 4l ¢llby giganteus (Nageli.) and oxalic acid
iial) dicanl) Aalie 8 30l 30 A5 aal) dawdl) cialyy 455lall 8 il e dails / dlids
Laal) of el e a5l iy %146.47 ¢ 152.04 ¢ 124.66 ¢ 159.09 ildeall i
0%100 s 38 25 )il ol gla &

o el Ja @) gha Alalaa ol 4

Chroococcus minutus (Kutz.), Calothrix parietina (Nageli.),

< Asima 3L Gas ) Gloeocapsa giganteus  (Nageli.) and oxalic acid

Slo 4l / Jue aaS 1,60 ¢ 2.06 ¢ 2.21 ¢ 3.20 Jaw V5 wllsall Jue Jsmna
0 4l dailda / Jue aaS 1,28 — 4tijlas die elld g i il

244



