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ABSTRACT

Monitoring the bio-effect of cerlain medicinal plant exitracts and certain
botanicatl oils with different forms (direct oils, tablels and capsules) against Varroa
inite was made o find out the more efficient compounds for controlling the
ectoparasite mile in the Egyptian apiaries. Comparison was worked at with the
results given after using Mavrik as a recommended acaricide for this paricular mite.
The highest reduction value in mite infestation was obtained after using thyme and
worm wood extracts as well as marjoram, cedar wood and clove cils as botanicat oils.

Also so, clove and marjoram oils used as tablels or capsules gave the
efficient control measurement for Varroa mite in the experimental colonies.
Keywords : Honey bee, Varroa mite, Biocide, Botanical extracts.

INTRODUCTION

The haemophagous Varroa mite, Varroa destructor has become the
most dangerous destructive pest of honeybee colonies, not only in Egypt but
also in many world countries. This mite was recorded for the first time in
Egypt in 1983 {Wienands and Madel 1988).

Migratory beekeeping, importation of colonies, packages of bees and
queens are considered to be the possible ways between countries and
locations of Varroa spread (Griffiths and Bowman, 1981). The spread of
Varroa within colonies is due to swarming, robbing and foraging. Using
traditional acaricides for controlling this pest develop the resistance in the
biological systems of the mite against these compounds. Therefore, it is
important to find out naturat compounds which control this mite efficiently
without any human hazards. Such materials are more safe to human beings
and bees, cheap, available and easy to use.

The aim of the present work is to evaluate the efficacy of some plant
extracts and bolanical oilg, either directly or in form of tablets and capsules
against Varroa mite in the experimental colonies.

MATERIAL AND METHODS

Field experiments were conducted in the apiary of Beekeeping
Research Department, ARC, Ministry of Agriculture during 2003 and 2004
years to evaluate the following natural compounds of botanical origin against
Varroa destructor infested the experimental colonies.
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First hybrid Carniolan honeybee colonies infested with Varroa mite
with relatively similar strength (8 combs covered from both sides with adult
workers each) were selected. Each colony headed by a prolific queen of
nearly the same age as those of the other colonies. The experimental
colonies (27 in 2003 and 21 in 2004) were divided inlo 9 and 7 groups,
re<ractively, each contained 3 colonies (renlicates).

a- ~jJeous plant extracts of thyme 5C % (Thymus vulgaris), Ginger 25 %
i{zZingiber officinalis) and worm wood 50 % (Artemisia herba) were
~repared, adding 500 gm of powdery dry plantto 5 liters of distilled
wa'er, heating at 100°C for § hours, the mixtures was filtered after 24 hrs
an+ one liter of extract was taking for control experiments. 25 ml of the
=x! :ct were sprayed on the combs of each tested colony and repeated 4
times every month (once / week).

b- Volatile cils of marjoram (Marjorama hortensis), clove (Dianthus barbatus},
cedar wood (Ziziphus spina) and mint (Mentha viridis), which were brought
from private sector shops and used directly by soaking 2 mi of each oil in
cottan piece, put in each tested hive and repeated at 4 times every month
(once / week).

¢- Marjoram ail, clove oil and ginger powder mixed (cotton seed oil) in form of
lablets using of 4 tablets/colony, 2 times at 15 day intervals.

The tablets preparation was as follows :

The two volatile oils were prepared as tablets ty 20 ri of distilled
water to 80 gm of the mixture of talc p- .der and grai~ flour ias carrier).
These compounds were mixed bl they became as paste form. Tablets were
made by filling a plastic frame (2 cm in dameter and 0.4 cm in height) with
the prepared paste and left in electric oven at 105°C for dryness.

Qit was then added drop Dy drop on bcth sides of the tablet using micro-
pipette. It was found that one mi of oil soaked in one tablets was considered
as suitable amount.

To obtain ginger tablet cotton seed oil was used as slicking agent.
Ginger powder was mixed with the cotlon seed oil at the rate of 85 gm of
ginger cowder {0 15 gm of cotton seed oil to obtain a homogenized paste.
The paste was prepared as tablets using fore mentioned previous.

Marjoram oit and clove oil in form of capsules by using 6 capsu'esfcolony, 3
Yimes at 10 day intervals.

The capsules preparation was as follows :

Since marjoram oil is soluble in vaseline, capsules were prepared bg
putting 10 gm vaseline {as carner and anti-evaporalion agent) in 50 cm
beaker and melled on electric hecter, then 10 gm at marjoram oil were
added, mixed well and left to freezing poinl. Rubber stoppers were filled with
vaseline-o¢ mixture using spatule and tne mean weight of marjoram oil in
each capsule was determined by weighing 10 rubber stoppers before and
after filing with mixture. It was found that each capsule weighed 0.2 gm and
contained 0.1 gm marjoram oil.

in case of clove oil, this oil was not soluble in vaseline. Therefore, it
was mixed with talc powders at the rates of 1 ; 1 by weight {clove oil ; talc
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powder) to obtain a paste. Rubber stoppers were filled with this paste using
spatule. It was found that each capsule weighed 0.3 gm and contained 0.15
m oil, Using of capsules rate 6/colony 3 times at 10-day infervais.

4- Mavrik {fuvaiinate 10 %, w : w) as recommended traditional acaricide was
used to compare the data obtained after using it with those obtained after
using the natural materials. Mavrik strips, were used at 2
strips/colony/month.

Each hive floor was covered with a plastic sheet coated with thin layer
of vaseline o capture the failen Varroa mite individuals. The mites were
counted, removed at the end of each treatment coated with vaseling and the
plastic sheet was reentered the hive.

The procedure was repeated 1, 2, 3, 7, 14, 21 and 28 days after
application. The rates of Varroa infestation in sealed worker brood cells and
on adult bees were determined at the beginning and the end of the
experiments using the following procedures !

25 sealed worker brood cells from each colony were opened, the
number of infested cells with Varroa mite was recorded and the percentage of
infestation was calculated.

Reduction in infestation with Varroa mite was calculated according
the formulae of Henderson and Tilton (1955).

RESULTS AND DISCUSSION

1- Mean number of {allen Varroa mite, in honeybee colonies treated with
natural extracts and oils ;

Data presented in Table {1} indicate that trealing Varroa mites
infesting first hybrid honeybee colonies with the tested natural substances
caused significantly higher number of fallen Varroa mites as compared to that
of unireated colonies, ie., a mean total of fallen Varroa {131.67 individuals)
was recorded after using ginger extract, followed by mint oit (96.30
individuals), Cedar wood oil (94.97 mites), clove oil (80.64 individuals),
marjoram oil (87.31 mites), thyme extracl (63.01 mites) and worm wood
extract {55.34 mites). The least number of fallan Varroa was recorded in
untreated colony (22.98 mites).

it is important to noltice that using the recommended traditional
acaricide lor controlling Varroa mite caused very high number of fallen Varroa
(774.31 mites) on the floor of the experimental hive, The number of dead
faflen mites were increased gradually in case of using natural materials, this
might be due tc slow action against Varroa mite {Imdorf, 19885 ; Ei-Abbodi
and Nazer, 2003 and Rice et al., 2004). In contrast, .nemical compounds, i.e.
Mavrik was effective and the number of dead fallen mite were sharply
increased after 24 hr from application.
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Table 1, The changes in the population density of Varroa sutvivors fajl
on the hive floor in 1*' hybrid Carniolan honey bee colonies
treated with certain natural extracts and selected oils during

winter of 2003,
|
; Tested |Types of No. of Varroa of fallicolony after the following days from
. treatments :
. groups | Plants
| - 1 2 3 7 14 | 21 28 |Total]

— N
qusous | 357 |8.67% 5005 7.008 | 7.00¢]12.00[19.672]
@vtrqpts Tvme 1633 | 233 | 100 | 321 | 153 | 551 | 057 8301

.M d P
Medicinai L}inger 12.002 {14.004/23.67 | 35.00¢ |24.00¢{14.33+}8.67=

:p "!"ltS 13]5?

f s 208 | 1.55 |£4.26] 3.46 | 9.20 | 481 | 1.45

o . Worm | 7.33% | 2675 |867¢] 867z |1133¢ 9672 [700%

SPrEAY” 4ood 176 | 0.33 | 2.84 | 348 | 437 | 3.48 | 1.00 |03
o | 506 |6.002|5.00%] 15.66% [27.33]10.33%] 8.33¢ | g7 -
(07T 945 152 12.08] 185 |144911033) 284 |°7

Botanical | 566+ |6.661|7.665] 6.331 |14.00£]30.33£/20 002

oils [Clove 033 1066 |033] 088 | 2.00 | 3.92 | 461 | 2064

Soaking  Cedar | 366 |533%|7.66x] 7.00x [21.002]29.66+]20.66+

incotton  wood | 0.33 | 033 | 1.85| 152 | 550 | 6.22 | 554 |°+%7
566+ | 7.66% |7.33%| 7.66¢ |17.33%33.00£17 667

Mint l 066 | 12 {185. 033 | 120 | 642 | 26 |00

Acaricide o 1248.33423833 mo,oq 69.33x | 52.02 '16.66+{ 9.66x |,
(strips) 6565 1 5047 63051 §29 11178 4258 @ 1.2 |
Contral 300 [200- 1266+ 400t {1.00= .66=,3662

checy  [Ueated) o5y tiqs 112 ' 23 | 0o 'zsa !l igs |28

F-value l , f i65.24

L.5.D. at (5 %) Lo | 3.87 |

2- Efficiency of the natural extracts and oils against Varroa mite :

Tabie (2) show that thyme extract caused reduction of infestation
being 81.29 % and 89.31 % for brood cells and adult, respectively. The mean
reduction of infestation reached 85.3 % for both brood and aduit. Ginger
extract caused reduction of infestation being 75.01 % and 79.82 % for brood
cells and adult respectivelv. The mean reduction of infestation reached 79.82
4 for both brood and adult, respectively.

Worm wood extract caused reduction of infestation being 87.€ % and
B83.79 % for brood cells and aduft, respectively. The mean reduction of
infestation reached 85.7 % for both brood cells and adult.

it could be concluded that, the mean of reduction of infestation with
Varroa mite could be arranged descendingly as follow : worm wood {85.7 %),
thyme (85.3 %) and ginger plant extracts (79.82 %), respectively.

On the other hand, when using botanical oils soaking in the cotton,
the marjoram oil caused reduction cf infestation being 81.27 % and 83.45 %
for brood cells and adult, respectively, The mean reduction of infestation
reached 82.36 %. Clove oit caused reduction of infestaticn being 70.9 % and
33.37 % for brood cells and adult, respectively. The mean reduction of
infestation reached 77.14 %. Cedar wood oil caused reduction of infestation
being 66.8 % and 85.35 % for brood and adult, respectively. The mean
reduction of infestation reached 76.08 % for brood and adult. Mint oil caused
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reduction of infestation being 73.8 % and 74.9 % for brood and adult,
respectively. The mean reduction of infestation reached 74.35 %.

It could be concluded that, the mean reduction of infestation when
using botanical oils soaking in the cotton against Varroa mite could be
grouped descendingly as follows : Marjoram oil, clove oil, cedar wood oil and
mint oil, respectively. These results agree with of the findings of Fries et a/
(1997) and Lodesani {2004) who found that essential oils were found to be
very effective against the mite, but without any appreciable side effect on
bees.

Meanwhile, when using Mavrik strips as recommended by traditional
acaricides, the reduction of infestation being 81.29 % and 94.65 % for brood
and adutt, respectively. The mean reduction of infestation for both brood and
adult was 87.97 %. The highest reduction in mite infestation was obtained
after using thyme and worm wood extracts as well as marjoram, cedar wood
and clove as botanical oils. These results similar with those of Mahmoud,
(2005) since she found that the highest reduction of infestation against Varroa
mite were thymol, Mavrik, eucalyptus and peppermint, respectively.

Table 2. Mean percentages infestation of Varroa destructorin 1*' hybrid
Carniclan honeybee colonies (brood and adult) treated with
certain natural extracts and selected oils during winter of

2003.
H [
Infestation % o |Infestation % °
on brood = &
c (on adult hees c | Mean
cells o o of
Tested groups | Types of Before 28 S |Bofore 28 S reduc-
. plants days o days o .
treat- ] treat- @ tion
ment after (3 ment after [ {%)
treat. treat.
10.67%| 4.00% 457+ | 1.60+
Agueous extracts Li'hyme 3.53 | 4.00 81.25 0.57 | 0.93 89.31 85.30
Medicinal  plants|.. 533+ | 267+ 563+ 2.83+
extracts Ginger | Tan | 145 | 7901 g8y | g 59 | 8462|7982
‘Spray” Worm 10.67x| 267 3.57+ | 1.80+ -
wood 167 | 2.67 | 2769 | 530 | poe | 8379|8570
. 5.33% | 2.00=+ 4,99+t 270+
Marjoram 133 | 1.15 81.27 065 | 1.41 83.45 | 82,36
. . 17.66%| 10.3% 10.43+) 567+
E::::i?ilggalislls Clove 578 | 381 70.90 173 | 0.44 83.37 (77.14
Cedar 48.00+£(12.00+ 11.83+| 567
cotton) Wwood 280 | 058 | 5980 | ors | 0gg |B535|76.08
. 9.50+ | 5.00+ 8.50x | 7.00x
Mint 0.76 | 0.57 73.80 117 | 057 7490 | 74.35
N . . 10.67+| 4.00¢ 106+ | 1.86%
Acaricide (slrips) Mavrik 133 | 2.0 81.29 155 | 1.01 9465 ) 87.97
5.33£1./10.67% 3.67+0.]11.58%
Control {check) (Untreated 23 1.30 - 43 202 - -
F-value 093 19.47
LSD at5% n.s. 2.35

n.s. : non-significant
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3-  Mean numbers of fallen Varroa mite in honeybee colonles treated
with preparation of natural oil compounds :

Preparation of natural oil compound were prepared as tablets
{marjoram, clove and ginger) and capsules (marjoram and clove) to study the
efficiency of these preparations as acaricides for controfing Varroa mite in the
&-perimental honeybee colonies. The data given in Table (3) show that the
highest iotal number of Varroa fallen on the floor of a hive (109.99 mites) was
recorded after using tablets of marjoram oil followed by tablets of ginger oil
(102 83 mites). An intermediate total number of Varroa (58.65, 47.64
mites/colony) after using tablets of clove oil and capsules of clove oil,
respectively were oblained. The lowest total number of Varroz fallen on the
floor of a hive was obtained in untreated colony (11.98 mites) or after using
capsules of marjoram (15.31 mites). The data clearly show that tablets were
found o be more efficient than capsules for controlling Varroa mite in infested
honeybee coionies. In this case, the total number of fallen Varroa after using
tablets of marjoraim oil was 109.99 mites, compared to same oil which was
prepared as capsules (1531 mitesfcolony). However, clove oil didn't
apparently affected with il preparations, ie. 58.65 and 47.64 mites/colony
were obtained after using clove oil as tablets and capsules, respectively.

The oblained results in the present work are in agreement with these
recorded by Abou El-Enain et al ,(1999) ; Abou-Lila et af (2001) and Al-
Abbodi and Nazer {2003).

Table 3. The changes in the population density of Varroa survivors fall
on the hive floor in 1 hybrid Carniolan honey bee colonies
treated with certain preparations of natural selected oil
compounds during winter of 2004.

T Types | No. of Varroa of fallicolony after the following
ested
of days from treatments :
groups
plants [ 1 2 3 7 114 ! 21 | 28 [Total
Marjoram | 8.00z | 8.00+ | 9,331 [16.33127.331[26.00/15.004(109.99
10011001088 1611895 ) 3.60 | 6.92
ablate Clove 433t |6.00% | 7.00+|6.33+ | 14.0+ ;14.33+16.6612| 58.65
TeE 1.33 | 1.00 | 1.52 | 088 ]| 1.52 [ 2.80 | .02
Ginger [9.33x|7.66% | 9.66+ [12.33+18.664/19.33425.664{102 53|
_ 788 |1 218 1033|145 7.31 | 656 | 14.81
Marjoram | 1.00+(2.33+ | 3.33% | 0.662| 1.33+ | 2.33+ | 4.33% | 15.31
Capsules 100|033 | 033 | 066 | 066 | 0.88 | 1.20
Clove 3331|5332 7.33t|7.662)9.331 10.00 4.66% | 47.64
176 | 1.20 {233 2721317 | 3.21 233
[Acaricide Maviik [125.0 123.3:100.61185.003 48.31 | 28.3+ | .30+ [516.80
strips) 18.92[13.011 808 ) 7.63 | 8.81 | 7.26 | 1.85
Untreated | 3.33+| 1.00+£ | 2.33x ] 1,66+ 1.00+ | 0.66+ | 2.00+ | 11.98
Cantrol {check) 066 | 1.00 | 0.33 | 1.20 | 0.57 | 0.33 | 1.00
F-vaiue 6.45
L.S5.0. at (5 %) 6.54
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4. Efficiency of some preparation of natural compounds against
Varroa mite survivors :

Table (4) show that, when using natural compound as tablets, the
marjoram caused reduction of infestation being 76.8 % and 91.76 % for brood
and adult, respectively. The mean reduction of infestation reached 84.28 %
for both brood and adult. Clove caused reduction of infestation being 82.6 %
and 91.11 % for brood and adult, respectively. The mean reduction of
infestation was 86.86 % for both brood and adult. Ginger caused reduction
846 % and 76.2 % for both brood and adult, respectively. The mean
reduction of infestation reached 80.4 %.

Table 4. Mean percentages infestation of Varroa destructor in 1* hybrid
Carniolan honeybee colonies {(brood and adult) treated with
certain preparations of natural selected oil compounds during

winter of 2004,
Infestation % Infestation %
2 S
on brood cells = on adult bees e Mean
Tested Types 28 3 28 = of
groups of Btf::trf' days | S ?f:::_e days S |Reduc-|
plants | oo | after | & | T | after | G | etion
treat. | & treat. e (%)
. 18.33+| 6.66x 979+ | G.95%
Marjoram 333 | 440 76.8 303 | 0.95 91.76 | B4.28
18.33 5.00z 11.36%] 1.19¢
Tabiets Clave 333 | 2.88 826 138 | 119 81.11 | 86.86
. 15.00( 3.60+ 11.88%| 3.33¢
Gingar 500 | 1.40 84.6 111 | 333 76.20 | 80.40
Marjoram | 15.60£| 3.33% | 73 | 845 | 270% | 73,10 | 80.20
Capsules - : - -
16.66%| 3.33z¢ 11.67+| 1.90+
Clove 233 | 333 87.3 237 | 1.90 86.30 | B6.60
Acaricide (strips) . |17.702| 5.50% 12.3¢ | 0.92+
Mavrik 202 | 1.00 80.3 145 | 0.08 93.80 | 87.05
~ 16.00¢| 25.0% 8.71+ |10.25+
iControl (check) |Untreated 493 | 577 - 1.02 | 180 - -
F-value 0.1 36.17
LSD.at5% .8, 1.65

n.s. : non-significant

it could be concluded that, the mean reduction of infestation when
using natural compound as tablets against Varroa nite could be arranged
descendingly as follows : clove, marjoram and ginger, respectively.
Meanwhile, when using of natural compound as capsules, the marjoram
caused reduction of infestation being 87.3 % and 73.1 % for brood and adult,
respectively. The mean reduction of infestation reached 80.2 % for both broad
and adult. Clove caused reduction of infestation being 87.3 % and 86.3 % for
brood and adult, respectively. The mean reduction of infestation reached 86.6
%.

5623



Abou El-Enain, H.T. et al.

Meanwhile, using Mavrik strips, as recommended traditional
acaricides, the reduction of infestation being 80.3 % and 93.8 % for brood and
adult, respectively. The mean reduction of infestation for both brood and adult
was 87.05 %.
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