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1. 
 

Apis mellifera

: , hanem 

 az - . 

 amely 

. 

 van.  , 

Vespa velutina 

nigrithorax, du Buysson, 1905), a Varroa atka (Varroa destructor, Anderson and Trueman, 2000), 

Microsporidia Vairimorpha 

Nosema), stb. . Varroa atka 

 

egy folya . Apis cerana

a Varroa destructor a  . Ha nem kezelik, akkor 

egy-

. 

. 

. 

 

. E m

. A jelenleg alkalmazott szerek 

-

terhelt. . 

2018- -

n. -

. -klorid 

nem  

 

k . -

, 

varroacid  

- . 
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2. 

 

 

1. A -klorid kontakt labora ben (ex situ) 

in situ . 

 

2. -klorid Varroa 

destructor . 

 

3. A 

a  a a 

 . 
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3.1  
 

A  (Apis mellifera Linnaeus, 1758)  

. A vad . 10 

kezd  (Weber, 2013, Crittenden 2011), azonban ke  

 sziklarajzokon (kb. 40 000 - 80 000 )  

-  (Crittenden, 2011). A -

A s. Be  -  a 17. 

, szinte  (Sammataro and Avitabile, 

1998, Winston et al., 1981). A (A. mellifera) Hymenoptera) 

Apidae (Rothenbuhler et al., 1968). Az Apidae 

 az Apis nembe jelenleg 8 fa Apis florea Fabricius, 

1787), a bokor- Apis andreniformis F. 

(Apis cerana Apis mellifera 

mellifica Apis dorsata Apis laboriosa 

F. Apis koschevnikovi Buttel-Reepen, 1906

Apis nuluensis Tingek-Koeniger and Koeniger, 1996). Az A. mellifera 

. B s appenini (krajnai) 

csoportja, 2. - - zak- 3. K -

csoportja, 4. T  (Ruttner and Lindauer, 1992).  

 nyugati A. mellifera  a  

(A. cerana (Rothenbuhler et al., 1968). A nyugati A. 

mellifera A. m. carnica 

Pollmann 1797), az olasz (A. m. ligustica Spinola 1806 A. m. caucasica Pollmann 

1889), A. m. mellifera Linnaeus 1758) (Rothenbuhler et al., 

1968) (1. . .  
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Az akaricid 

. A A. m. scutellata, A. m. ligustica, A. m.

iberiensis 1956-ban Warwick E. Kerr razil (Kerr,

1957). -

. azonban 26 raj kirajzott, a 

terjedtek el az 

n (Kerr, 1967, Fierro et al., 1987), fokozatosan 

, majd is v

(Quezada- ). A -ben emellett -

. K

a o , mivel . M sikeresen 

viszonylag . Az 

rokonaikhoz . Ezek a

jobb 

(De Jong, 1996). szemben

hatnak.

a Varroa

(De Jong et al., 1982, Medina Flores et al., 2014, Oddie et al., 2018), 

1977- (Goncalves et al., 1979). T

1. bra Az Apis mellifera
( )
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V. destructor-ral szemben, az kal 

(Moretto et al., 1991, Guzman-Novoa et al., 1996, -Novoa 

et al., 1999, Moretto and Mello Jr, 1999, Arechavaleta- -Novoa, 2001, Medina 

Flores et al., 2014). Nem ismert azonban -e a V. destructor 

. 

. A

Varroa  az 

 (De Jong et al., 1982b, Reyes-Quintana et al., 2019, De Jong 

and De Jong, 1983, Mattos and Chaud-Neto, 2012, Koleoglu et al., 2018), a braz liai 

 nem a Varroa atka ellen

hogy megbi  ezzel a val  (De Jong, 1996, Castilhos et al., 2021).  Ez a szintetikus 

akaricidek .  

 szerepet j

. A

(Lautenbach et al., 2012). , hogy a 

Apis mellifera,  

 (Watanabe, 1994, McGregor, 1976). 

90%- a legfontosabb kereskedelmi 

 (Genersch et al., 2010). 

 (Klein et al., 

2007) s (Tarrant, 2011). A FAO (Food and Agriculture 

Organization) -

(https://www.efsa.europa.eu/en/topics/topic/bee-

health). A  a 

  

 (Le Conte and Navajas, 2008, Klein et al., 2007, Rader et al., 2009, Paudel et al., 

2015).  

A  (Delaplane and 

Mayer, 2000, Matheson, 1996, Williams et al., 1991). 

 (Ingram et al., 

1996), . Varroa destructor, Tropilaelaps mercedesae, Tropilaelaps clareae

okozta s . Vespa velutina 

nigrithorax,   Aethina tumida), . A 

 okozhat (Bauer and Wing, 2010).  
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Az USA-ban -ban 

meg. -nek (CCD) ( ma) 

(Ratnieks and Carreck, 2010, Tylianakis, 2013) nevezik. 

vagy ;  

 kleptoparazitizmusa (Cox-Foster et al., 2007). Ezt 

 (Council, 2007, Potts et al., 2010, Meixner, 2010). 

ki . 

 
 

3.2 A VARROA ATKA JELE   
 

 
 a legmagasabb a 

tartozik, ami . , , 

. . Ez 

 teszi ki a . 

Varroa atka (2. bra). 

 

 

 

 

 

 

 

 

2. bra A Varroa - A Varroa atka szaporulat fedett 
kor 11 nappal a . protonympha, 
deutonympha, deutochrysalis. 

. (Rosenkranz et al., 2010) 
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A Varroa : a V. destructor, a V. jacobsoni, a V. rindereri

V. underwoodi (Traynor et al., 2020).  V. destructor 

ekben. Ez a faj eredetileg az Apis cerana, a keleti 

 (Rath, 1999), - (Oudemans, 

1904). A Varroa atka az 1800-  Apis mellifera-ra az Apis cerana- . 

Az 1950- be   (Oldroyd, 1999), majd 

innen ter   (van Alphen and Fernhut, 2020). 

V. jacobsoni- , 2000-

 (Anderson and Trueman, 2000). A V. destructor 

. 

, - Varroa 

 (https://www.voanews.com/a/australia-fights-honeybee-mite-

infestation/6643349.html) (Phaboutdy and Ward, 2024). Az Apis cerana 

orodik, a 

  (Boot et al., 1997). Az Apis cerana-

 (Lin et al., 2016). Ezek 

Apis cerana Varroa 

bb 

. A Varroa atka a 

A. mellifera  . 

( ., 1993)

. Ennek oka, hogy az 

(Ramsey et al., 2019). 

R . 

abba bejutni. Az 

 (Nazzi and Le Conte, 2016). A Varroa 

.  hagyja el a 

, . Az atka el , 

  a 

folyamatos  

(Kraus, 1993, Kuenen and Calderone, 1997). A a  

(Kraus et al., 1986, Steiner, 1993).  
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3. bra Varroa (Evans and Cook, 2018) 

 

Az  atka 

le nem fedik. Az atka a  kezdi 

 (Ramsey et al., 2019). A  

 (Steiner et al., 1994, Ifantidis, 1983). 

minden 30.  (Ifantidis, 1990, Martin, 1994, Rehm 

and Ritter, 1989) (3. . protonympha, majd deutonympha 

egyed.   hat nap alatt . Mikor az  

is , . a 

lyre, ahol a 

 (Ziegelmann et al., 2013). Amikor a dolg  a 21. napon kikel, a kifejlett, 

 - nem lesz azonban nympha-



12 
 

egyed. Az 0,7-1,45 

(Rosenkranz et al., 2010) . 

  

( 97). az el nem pusztult 

 a sejtekben, azok hamarosan . Mivel a 

nak 

- tlagosan 1,6-2,5 - hozni a  

(Rosenkranz et al., 2010). A 8-10-

(Boot et al., 1995, Calderone and Kuenen, 2001, Calderone and Lin, 2001, Le Conte et al., 1989, 

Fuchs, 1990). nek e  

l  a sejt - - (Boot et 

al., 1992, Ifantidis, 1988). 

a dolgoz (Fuchs, 1990, Calderone and Kuenen, 2003).  

, hogy az 

k a  (Cervo et al., 2014, 

Dynes et al., 2017). 4. 

hogy ekszik . Az 

akkor 

. , hogy az 

fias  

 a .  

 

 

 

 

 

 

 

 

 

4. 
https://scientificbeekeeping.com/ipm-3-strategy-understanding-Varroa-population-dynamics/ 
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A Varroa atka a m 1-

 is a or teljes 

 vezethet (Rademacher and Harz, 2006, Boecking and Genersch, 2008). 

t okozhatja - 

.  

Varroa 

.  i, melyet az 5. . 

1. Varroa 

legfontosabb mechanizmusa. Ez a  

 . 

  

 (Spivak, 1996) 

2. Varroa 

. Ez az e  

Rothenbuhler (Rothenbuhler, 1964) . Ezen z 

 y elpuszt  , 

.  

3. , n a Varroa 

grooming, . Ez azt jelenti, 

- (allo-

grooming) . 

(Peng et al., 1987).  

4. 

(Suppression of Mite Reproduction  . E tula

  a Varroa destructor 

po az SMR bban tud szaporodni (Ruttner et al., 

1984). Ez  proto- deutonimpha 

. az 

, . 
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A Varroa destructor parazitizmus, ahol az atka a 

(Di Prisco et al., 2013). A Varroa

(Iqbal , 2007, Pizzorno et al., 2021).

(Barroso- ., 

2019).

(Ramsey et al., 2019). A Varroa

(Nazzi and Le Conte, 2016). A Varroa

(Traniello et al., 2020).

(Martin et al., 2012).

(White, 1917), 

- CBPV - ABPV) csak 1963-ban (Bailey

et al., 1963, Allen and Ball, 1996), az a

. nyert, hogy a 

. A

5. 
(Traynor et al., 2020)

Grooming
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Varroa Deformed wing 

virus - DWV) Acute bee paralysis virus - 

 Varroa-vektor kapcsolat (Martin and Brettell, 2019, De Miranda and Genersch, 2010), 

de ,  a 

Sacbrood virus - SBV), Chronic bee paralysis virus- 

CBPV), a Kashmir Bee Virus  KBV), a Black Queen Cell 

Virus  BQCV).  

hek 

. 

 

3.3 A VARROA 
EREK 

 

A Varroa 

. 

 

. 

 zik. A Varroa 

. A 

. 

 

.  

nak 

. 

 

3.3.1 JELENLEG HA  - 
SZINTETIKUS AKARICIDEK 

 

3.3.1.1  
 

K , azonban . Az 

 (Evans and Gee, 1980, Hollingworth and Murdock, 
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1980), melynek . Am

zonban a  

az adott szezonban nem fogunk elvenni . ,  

 

, az Apitraz 

. 

 Varroa . 

(Semkiw et al., 2013),  

 , meleg 

 Furetto  (Gremigni s.r.l., Firenze, 

    paraffinolaj, etanol, 

valamint - an - ok .  

tag   azonban, 

. 

. -Tak 

( 125 mg/ml) . Ugyanezt a  alkalmaz  

cs

 

ra. -15 oC; 

 

.  

- Varroa atka ellen. 

 (Elzen et al., 2000),  

rezisztencia   nem . 

g, ami hazai -

rezisztens Varroa . Az USA-ban (Elzen et al., 2000) (Maggi 

et al., 2010),  (Kamler et al.,  2016) (Milani, 1999, 

Mathieu and Faucon, 2000, Pires et al., 2005, Pires et al., 2007) is megfigyeltek kialakult, de nem 

kiterjedt,  a ekben.   

 

3.3.1.2 Kumafosz  
 

-

, melyek lassan engedik ki a  . Jeff. S. Pettis (Pettis, 
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2004) 2004- n a CheckMite+ h .

-t. 

mivel gyorsan i egyetlen 

. -

(Maggi et al., 2009).  

K voltak a Perizin valamint a Destruktor, jelenleg pedig az 

Apifosz, melyeket nak a . 

cso het. 

, ami   (Van Buren 

et al., 1992).  . 30 oC-os 

. 

. -

. Ame

. 

. 

.  

(Johnson et al., 2009, Medici 

et al., 2012, Orantes-Bermejo et al., 2010). Olyan  akaricid 

n . 

yakoribb akaricid, valamint 

- a  (Medici 2015). 

 
 
3.3.1.3  Flumetrin 

 

 A flumetrin szintetikus piretroid, ko

 elpusztulnak. 

. 

. 

, 
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. . -

. . 

pl. iel

.  .  

alkalmazva a    (Oruc et al., 2012). 

jelentettek flumetrinnel szembeni reziszten (Mitton et al., 2016, Milani, 1995, 

Goodwin et al., 2005, Thompson et al., 2002). 

 

3.3.1.4 TAU-   
 

A tau- -  rovari

(pl. 

 ). 

ak a Varroa atka ellen 

f et, Klartan, Mavrik, Varotom, Apistan, Apihelt. 

Varroa ellen. 

(Kamler et al., 2016, Martin, 2004, 

Wang et al., 2002)(Gracia-Salinas et al., 2006, Bak et al., 2012, Elzen et al., 1998, Mozes-Koch et 

al., 2000, Thompson et al., 2002). - Varroa atka 

. A tau- a 

nak bizonyult. 

inszekticidek . 

yebbek, egyedek . A Varroa  

 

. 

, s ezek szerekre. 

 

. 
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3.3.2
SZERVES SAVAK
 

 az ember  is  

a  elengedhetetlen.  

nak nak nak van . 

. 

 

3.3.2.1  
 

nek Varroa 

 ismert (Popov et al., 1989); 

(Maggi et al., 2017). 

  

.  

   bejut a   (Aliano 

et al., 2006, ., 2017).  

es 

tarta . 

, ( , Rademacher 

and Harz, 2006).  

(Rademacher and Harz, 2006). 

(Imdorf 

et al., 1997, Nanetti and Stradi, 1997, ., 1999). T

 (Al 

Toufailia et al., 2015, Gregorc et al., 2016, ., 2017).  

( , Gregorc and Planinc, 

2001, Gregorc et al., 2016, Gregorc et al., 2017), mivel a

 

(   . 

(Schneider et al., 2012). 

A azonban 

 (Higes et al., 1999, Schneider et al., 2012, Rademacher et al., 
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2017). hanem mivel 

 

.  

 

3.3.2.2 Hangyasav 
 

A hangyasav egyik 

magasabb koncentr  is hat (Fries, 1989, Calis et al., 1998, Calderon et 

al., 2000, Amrine Jr and Noel, 2006). Van Engelsdorp 2008-  (Van 

Engelsdorp et al., 2008) -os hangyasavas  nincs 

. T

valamint  

(VonPosern, 1988). M  (Liu, 1991), 

 (Koeniger and Rau, 1980, Garg et al., 1984, 

Westcott and Winston, 1999, Lupo and Gerling, 1990). S  a fedetlen 

 (Fries, 1991, Bolli et al., 1993). 

Varroa atka ell  

(Calderone, 1999, Skinner et al., 2001),  (

et al., 1992). A hangyasavat  nem 

(Bogdanov et al., 

2002), azonban ha . A hangyasav 

(Underwood and Currie, 2004). 

 

3.3.2.3 Tejsav 
 

o (Kraus et al., 1994). 

sem a viaszban, sem , 

.  mentes 

 (Emsen and Dodologlu, 2009, Higes et al., 1999). 

javas -november. 
o . 

-os tejsavval kell leperme -8 ml-t 

(Colin, 1997).  , mint a 

hangyasav. . .  

. F ebben az esetben azonban a 
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- i;

.  

 

3.3.3  
 

i 

. , de csak a 0,1 

%- . a 

 m

 (Imdorf et al., 1999). szerepet ; lehetnek 

 a , de lehetnek , 

. van gomba- 

. olaj- , 

n vannak zatok -

. A Thymus vulgaris . Az 

egyik c

olokat (timol, karvakrolt), 

 alkoholokat (pl. geraniol, 

linaol anol). s

. 

hatja (Imdorf et al., 1999). 

Varroa atka ellen, pl. 

sz szeg  stb. 

 (Isman, 2000) . 

(Imdorf et al., 1999). 

(Imdorf et al., 1999).  nem 

a 

mechanizmusukat megzavarva,  . 

kis . Vannak 

vonz  szeg (bergamottolaj, 

maringolaj, citromolaj) tasz  . 

. 
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legelterjedtebb (Tihelka, 2018).

ra gyakorolt 

anyagcserezavarokat, a . (Gunes et al., 2017, 

Charpentier et al., 2014, Bergougnoux et al., 2013, Tananaki et al. 2014, Floris et al., 2004, Colin 

et al., 2019). 

 

3.3.4  ALAP  
 

A Varroa  

 mellett. 

. 

 (Plettner et al., 1997, Plettner 

et al., 2017, Slessor et al., 1988). 

. A  is 

 (Keeling et al., 

2003).  (Le 

Conte et al., 2001)

 (Maisonnasse et al., 2010). A Varroa   jeleket 

ki

kritiku et al., 1998, Le Conte et 

al., 1990, Rosenkranz et al., 2010).  

A feromonon   a 

parazita-  (Plettner et al., 2017). A  -

szintetikus   

hely  (Eliash et al., 2014, Pernal et al., 2005, Plettner 

et al., 2017, Singh et al., 2015). 

 

3.3.5   
 

A Varroa  mint 

biokont  . 

  Hirsutella thompsonii 

a Metarhizium anisopliae gombafajok Varroa (Kanga et al., 2003, Kanga 

et al., 2002). A M. anisopliae egy gyakori tala  

lehet. 
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gazdaszervezetbe, majd . K H. thompsonii

. A H. thompsonii 

nem okozott , a  

t. M. 

anisopliae 

porokat (Kanga et al., 2003). M. anisopliae konyan 

Varroa . 

. 

 . 

pesek maradt . 

A Beauveria bassiana Varroa 

. 

a B. bassiana  (Meikle et 

al., 2007). 

. A B. bassiana  

 

Varroa 

. 

. 

.    

 

3.3.6 EK 
 

A Varroa 

alapul. Stratiolaelaps scimitus (Acari: Mesostigmata; Laelapidae) fajt 

 (Rangel and Ward, 2018). 

. 

. K S. scimitus 

Varroa  ex situ . 

   (Rondeau et al., 2018). 

S. scimitus 

(Rangel and Ward, 2018). Egy 

Macrocheles glaber (Acari: Mesostigmata; Macrochelidae
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Varroa .

., 2017). M. glaber 

S. scimitus,  

 (Wen et al., 2019).  

Pseudoscorpiones

Varroa ellen. 

. 

Varroa  (Fagan et al., 2012). 

- Nesochernes gracilis Heterochernes novaezealandiae 

 (Read et al., 2014). 

opti . A a  

. 

 . Mivel ta

Varroa .  

  a 

 Varroa 

atka ellen.  

 

 

3.4 A LITIUM ION, RROACID  
 

3.4.1 A   
 

  27. e. 

 (Sapek 

and  Sapek, 1983)  (Bowen, 1966, Weiner 1991). A l tium nagy 

koncentr ci ban jellemz en csak k tf le anyagban tal lhat  meg: szilik t sv nyok s sv nyi 

anyagokban gazdag s oldatokban (Garrett, 2004). 

-

 (Moores, 2007). A l tium olcs  sv nyi anyagokban gazdag s oldatokb l t rt n  

el ll t sa t bb l tium sv nyi b nya bez r s hoz vezetett (Gruber et al., 2011). Ennek oka, 

hogy a s s forr sb l sz rmaz  l tium el ll t s hoz sz ks ges t kek lts g alacsonyabb, mint 

az sv nyi forr sb l sz rmaz  t kek lts g.  
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A l tium egy sokoldal f m, felhaszn l si ter lettel. A l tium f felhaszn l si 

ter lete az veg- s ker miaipar. A l tium-klorid s a l tium-bromid rendk v l higroszk pos, 

s a g z ramok sz r t anyagak nt haszn lj k. A l tium-kloridot gyakran haszn lj k kifinomult 

l gkondicion l  rendszerekben, ipari p r tlan t sra s sz r t sra. A szerves l tiumvegy leteket 

b zisk nt rt kes tik a kereskedelemben, s kiv l  min s g  tiszta vegyszerek el ll t s hoz 

haszn lj k fel. Molekul ris laborokban a l tium-kloridot RNS szelekt v kicsap s ra s 

izol l s ra alkalmazz k. A Li6 s Li7 mindk t stabil izot pj t nukle ris fegyverek gy rt s hoz 

haszn lj k. A koh szatban folyaszt szerk nt haszn lj k, mivel el seg ti a f mek 

sszeolvad s t forraszt s vagy hegeszt s sor n. Az jrat lthet  akkumul tor gy rt s ma a 

l tiumforr sok legnagyobb felhaszn l ja (Kavanagh et al., 2018). A l tium k rnyezetre k ros 

form ja az elhaszn lt l tium akkumul torok. Ennek oka, hogy ezek az akkumul torok gyakran 

m s hullad kkal egy tt a  hullad kok k z  ker lnek. ltal ban az rtalmatlan tott 

elhaszn lt fogyaszt i l tiumelemek nem jelentenek k rnyezeti vagy biztons gi kock zatot, 

mivel a l tiumf m m r nem reakt v, s az akkumul tor lemer l se ut n nem reakt v l tium-

oxidd  alakul t (Aral and Vecchio-Sadus, 2008). 

 Ma a vil g l tiumk szlet nek hozz vet legesen 59 %-a s oldatban, 25 %-a sv nyi 

anyagokban tal lhat , a fennmarad  r sz agyagokban, geotermikus vizekben s olajmez k 

s oldat ban (Swaine, 1956, Gruber et al., 2011). Gruber s mtsai szerint a vil g 

l tiumk szlet nek 57 %-a mind ssze h rom helyen tal lhat , a chilei Salar de Atacama-ban, a 

bol viai Salar de Uyuni-ban s a King Mountain vben, USA-ban (Gruber et al., 2011). A 

l tiumot s oldatb l l tium-karbon t vagy l tium-klorid form j ban vonj k ki lep rl ssal. A 

l tium sv nyok h rom ltal nos oszt lyba sorolhat k: komplex alum nium-szilik tok, 

foszf tok s csill mok (Kabata-Pendias, 2000, Aral and Vecchio-Sadus, 2008, Colton, 1957). 

Csak n h ny l tium sv ny van, mint p ld ul a spodumen, a petalit s a lepidolit, amelyeket 

gazdas gilag meg ri feldolgozni abban az esetben,  ha megfelel en nagy lel helyet tal lnak 

(Meshram et al., 2014). 

l (Kavanag et al., 2017). 

g/l- -

5170 ( ).  

. 

A 

 (Schrauzer, 2002, Riley and Tongudai, 1964, Angino and 

Billings, 1966, Mason et al., 1974), ahol a 14.  

(Kavanagh et al., 2017). 
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(Dobosy et al., 2023).

Holt-tenger) (Habashi, 1997).  

(Ohgami 

et al., 2009, Huthwaite and Stanley, 2010, Schrauzer, 2002). 

. Az eddigi 

ugyan azonban  szerint 

( , Tolgyesi, 1983, 

Elektorowicz and Keropian, 2015, Wallace et al., 1977, Jiang et al., 2014, Bingham et al., 1964, 

Li et al., 2009, Kent, 1941, Saeidnia and Abdollahi, 2013), valamint 

 (Bradford, 1966).  

-e 

. azonban 

(McStay et al., 1980). A 

: 

- ; 

Cirsium arvense vagy a Solanum dulcamara  (Wuana et al., 

2010).  

Hum n vonatkoz sait illet en, a ion 

. 

( ., 2003)

. -klorid h -840 mg/ttkg, 70kg-

os . jelent, 

20 mg/l (Aral and Vecchio Sadus 2008).  

- . 

pot (Cade, 1949). Azonban 1949-

. 

Mindemellett m - Food and 

Drug Administation) (Strobusch and Jefferson, 1980). - ma is 

. 

- -

(Casarett and Doull, 1975, Ellenhorn and Barceloux, 1988, Schrauzer, 2002) 

(Freeman and Freeman, 2006). 

.  



27 
 

en 

(Schrauzer, 2002, Rzymski et al., 2017, Van Cauwenbergh et al., 1999). Egy 1985-

- u

 (Schrauzer, 2002). 

tium (Schrauzer, 2002). 

.  viszont

 (Aral and 

Vecchio-Sadus, 2008). 

B r l tiumhi nyos szindr m t nem azonos tottak, azonban olyan emberekn l, ahol nem 

megfelel  mennyis g  a l tium bevitel, fokozott nyugtalans g, instabil hangulat, ngyilkoss gi 

hajlam nagyobb ar nyban figyelhet  meg, valamint az er szakos b ncselekm nyek, gyilkoss gok 

ar nya is magasabb (Marshall, 2015). Ezt els sorban olyan ter letek lakoss ga k r ben figyelt k 

meg, ahol a l tium koncentr ci ja az iv v zben nagyon alacsony, 0-12 g/l k z tti (Schrauzer and 

Shrestha, 1990). Megfigyelt k, hogy a term szetes, 1-2 mg l tiumot tartalmaz  iv vizet fogyaszt k 

eset n az ngyilkoss gi kock zat 60-80 %-kal  (Kapusta 2015, Ishii 2015). 

A l tium f  t pl l kforr sai a gabonaf l k s a z lds gek (pl. burgonya, paradicsom, 

k poszta), melyek becsl sek szerint a napi l tium fogyaszt s 66-90 %- t fedezhetik, a t bbi 

llati eredet  lelmiszerb l (tejterm kek s h s)(Weiner 1991), valamint iv v zb l sz rmazik 

(Schrauzer, 2002, Kousa et al., 2013, Liaugaudaite et al., 2017, Goldstein and Mascitelli, 

2016)

n h ny f szerben is , mint pl. szerecsendi ban, koriandermagban, k m nyben, 

r szar nyuk azonban elhanyagolhat  (Jathar et al., 1980). A k l nb z  orsz gok lakoss g nak 

trendi l tium bevitele (2. t bl zat) sz les sk l n mozog (Schrauzer, 2002).  

 

1. t . (Szklarska and Rzymski, 
2019) 
 

 

 

 

 
 
 
 
 
 
 

 

 mg/k  

 4,40 

Hal 3,10 

Gomba 0,19 

 2,30 

 0,01 

 0,50 

 8,80 
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2. t bl zat. Becs lt trendi l tium bevitel (feln tt f rfiak s n k tlaga) k l nb z
orsz gokban (Schrauzer, 2002)

 
 mg/nap 

K na (Yi an)a 1,56 0,98 

Mexik  (Tijuana, B.C.)b 1,49  1,01 

Sv dorsz g (Stockholm)b 1,09 0,32 

D nia (Koppenh ga)b 1,01 0,32 

Mexik  (Culiacan)b 0,94  0,93 

USA (Galveston, Texas)b 0,82  0,68 

Jap n (Toki )b 0,81  0,38 

USA (New York k rny ke) 0,65  0,74 

N metorsz g (Potsdami ker let)c 0,49  0,42 

USA (San Diego, Kalifornia)b 0,43  0,12 

N metorsz g (M nchen)b 0,41  0,38 

N metorsz g (Gera k rzet)c 0,36  0,33 

Ausztria (B cs)b 0,35 0.29 

a Nem publik lt adatok, b (Schrauzer et al., 1992) c (Anke, 1991)  

 

.  

Varroa 

. 

. 

.  

az 

(Tutun et al., 2019) (3. t . 

 

3. t rs  (Tutun et al., 2019) 
 

   Li tartalom (mg/kg) 

 22  0,35 

Antalya 28  0,28 

Burdur 20  0,30 

 70  0,31 
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.t (Gergen and Harmanescu, 2010). 

. 

. Ez azt mutatja, 

nagyban . -12,71 

- .  

 

4. t . 
(Gergen and Harmanescu, 2010). 

  -tartalom 
(mg/kg) 

1  1,84 

2  4,41 

3  12,71 

4  2,98 

5  8,98 

6  3,06 

7 Pollen ( )  2,59 

8 Pollen ( )  2,75 

9 Pollen ( )  2,37 

10 Pollen ( )  2,03 

 
 

 - -

a. 

 (Alqarni et al., 2014).  

Egy Magyarorsz gon v gzett vizsg lat (Czipa et al., 2012) hazai ak cm zek 

nyomelemtartalm t vizsg lta, amiben almat is. A vizsg lt n gy vben a 

m zmint kban m rt l tium tartalom nem mutatott v ltoz st. (5. t bl zat) 
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5. t bl zat Magyarorsz gi ak cm zek l tiumtartalma Forr s: (Czipa et al., 2012)

v Li (mg/kg) 

2007 0,05618  0,00213 

2008 0,05628  0,00208 

2009 0,05853  0,00089 

2011 0,05488  0,00304 

tlag 0,05632  0,00241 

 

 

3.4. VARROA MECHANIZMUSA 
 

 A Varroa atka elle

. e

mutattak ki k  . 

hat , 

 enek (Genersch et. 

al., 2010, Van Engelsdorp et al., 2008, -Novoa et al., 2010, Traynor et al., 2016, Chauzat 

et al., 2014, Lee et al. 2015).  Varroa   

. 

 Varroa ra egy  

a (Garbian et al., 2012) RNS-interferencia (RNAi) teszteltek 

Varroa . ani, 

- Varroa teljesen 

koncepci  . Az RNSi egy RNS- -specifikus 

(Fire et al., 1998). Az RNS

(Hannon, 

2002, de la Fuente et al., 2007). Garbia mtsai y 

 ouble-stranded RNS-t (dsRNS) 

cukoroldat a 

a Varroa ; ebben az esetben , 

. -

PCR azt mutatta, hogy dsRNS- Varroa . 

s mtsai (Ziegelmann et al., 2018) 

. a



31 
 

, azzal a olyan 

cukorszirupot , valamint ri

(GFP) - . A 

alkalmazott dsRNS-

- y a tesztoldat 

. Mivel a dsRNS-ek -kloridot 

-kloridot 

. 

az oldat a Varroa - .  mM, 4 

-kloridos 

. Mindegyik koncent   (90% feletti) 

-a elpusztult (6. bra). 

sor -kloridos  

.  

 

6. bra A foretikus Varroa -
e . (Ziegelmann et al., 2018) 

 

-

kloridos (raj) . A rajokat ad libitum 

um-kloridot , 

 

. ~90 %-a elpusztult, 

. A 
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-klorid minden egyes  egyedhez eljusson.  

A  

: - tium- - - - . A labora

ben mindegyik   

mechanizmus. A l -

a - pedig alacsony. - -klorid 

etben 

- .  

um-klorid varroa (2018) szerint 

 

(i) a -klorid  

(ii)  

(iii) 

alacsony 

(iv) nincs repellens   az ban 

(v)  

 

in situ) 

( ., 2020). -kloriddal 

-1,2 mg/kg), 

- -46 mg  csoportokban a 

. 

(14,3 

 . Azonban a k -

.  

Varroa 

 (Sevin et al., 2022). K uk 

. - -

- . Az in vitro -

- -

(32,5 mM). A 

. Az in vitro 

-7,2-
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. - -

. -

- . 

 - kre  ellenes 

.  

2 Varroa atka elleni 

 

(Stanimirovic et al., 2022). - -

. -  mM, 

7,5 mM, 10 mM -os varroacid 

100%-os volt. -   (5 mM, 10 mM, 

15 mM, 20 mM -95,5%), 

.  

 -szer

-

- .  

-  26 . A 

 -szer

. A 

-szer -

kereskedelmi viaszban.  -

bizonyult a Varroa destructor ellen. 
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- , 

. 

 

4. ONTAKT VARROA ELLENI  
 

 

(2018) 

.  ion kontakt 

sal is rendelkezik-e. Ezt 2019. , labora ben (ex situ) in 

situ .  

 

4.1.1 LABORA EX SITU) 
 

 
Az labora hez (ex situ) , 

. orcukorteszt 

2013) el  (7. bra). 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. bra orcukor teszt   
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A porcukorteszt egy , majd 

beletett . 

befedje egyenletesen a porcukor. E uk a 

. Miu atka, a vi

egy ecset s  helyezt . A

az e . Ezt 

az egyedeket , 

amelyek felkapaszkodni. oC-on tartottuk, hogy 

. A

, - . 

 , hogy 

 (96 %). 

-klorid (LiCl 1xH2O) vizes 

oldattal. -klorid (LiCl 1xH2O) oldatot 

10,78 mM; 21,55 mM; 43,11 mM; 86,22 

,17 M; 0,34 M; 0,69 M; 1,38 M; 2,76M; 5,52 M; 11,04 M). o-os 

 (8. bra).  

 

 

 

 

 

 

 

 

 

 

8. -  

 

 

 

 

 

 

9. bra -   
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.

; z mind a kontroll, mind a kezelt csoportban 

71- . a kartonlapokra

(9. . A

. , amikor 

. , vagyis az az 

. A 

a 10. .

Labora . (Kolics et al., 2020)
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-

post hoc 

. A 

 egyes 

koncent  . 

-teszt (F10;60 = 1,45, p 

10;60 

Kolmogorov-Smirnov-tesztje (N = 71, D = 0,103, p 

. 

. -

- .  

 

4.1.2 IN SITU KONTAKT    
 

 in situ -e. A 

M LiCl 1xH2O = 0,76 g LiCl 1xH2 . A 

Keszthelyen . A 

. 

-   sa 

. A 7 volt. Ezt 

megf ek voltak foretikus 

t.  1.  

l . A kezelt 2. . 

 (11. bra) 

.  

  a . 

  (12. bra) 

 10 napig.  15. napon 

os cukorszirup oldat (40 ml , maj

- . 
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11. -  

 

 

 

 

 

 

 

 

 

 

 

 

 

12. -   
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4.2 RROA ATKA ELLENI HAT
 

 

-klorid, mint a Varroa destructor 

.  

 (2019)   

okkal. 

. Az 

esz  -kloridos 

. 

. - . 

.  

13. . -trade.com 

 

 

-kloridos -

.  alkalmaztunk november 6-

. 

 

E2) Az  kezel -

. - -kloridos 

.  
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E3) -kloridos n. A december 11-

, . 

 

 . 

-

. A  

(november 5-6.) . 

 

a . 

. 

 

 

1) -

 

2)  

3) -  

4)  

5) - -ban a 11 . 

 

 

l

. Az egyes 

Kruskal- -Whitney U post 

hoc . t Statistica 8.0 szoftverrel (statsoft.com) 

.  
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4.3 -KLORID KEZE SZERINTI 
 NAK  

 

Az in situ   

 (2021), melyhez a 

24 nappal ki . 

keretre (k nem lettek kezelve Varroa .  

Az I. kilenc -kloridos 

. -10 

. 

- 6. 

. . 

 

1. 

- . A 

ek 

-kloridot. s 750 mM 

- . 

5 napos ke . en

. 

.  

 

2. A hideg -1a (Bee Research Institute, s.r.o.

 (14. bra). A hideg kompresszorral 

ve, . 

 

 

 

 

 

 

 

14. bra VAT-1a  
https://www.apiprodukt.hu/eshop/vat1-aeroszolos-keszulek/p-901747.xhtml 
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3. A meleg .r.l.  

(15. bra). 

lis viv , 

mint,  10%-os , glicerin, paraffinolaj, alkohol. 

 

 

 

 

 

 

 

 

 

 

15. .hu/Furetto 

 

 

4.  (5,5M LiCl) 

a k  (ex situ) 

. .  

 

A II. -os -klorid oldattal s ke

   100% - 

cukorszirup, 50% - 0% -   

. -10 don .  
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  6.
 t

 

I.
 

 

 
1.

 
 

2.
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 d
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II
.  
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 d
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 7.
 

A
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l a menn a 

 .   

 

.  - NB ( Nagy 

) 2 - 2). 

- adagoltuk (16. bra).  

 

 

 

 

  

 

 

 

 

16. b .hu/tomegolto_-
_tomlocsatlakozassal_2_ml_hsw_eco-matic 

 

 

-  - te+ (Bayer AG, Leverkusen, 

ben, hogy 

 az egyes - ket. -

-

 .  

Varroa 

. A 

a  az I.  oldatban cukor 

 . 

. 

nsk

mind az I., mind a II. .  



47 
 

at -e a . Az I. -

apcsolatot 

 (d.f. error,effect = 7, 59, F = 3,35, p = 0,004). -

. A II. 

  a 

.f.error,effect = 2, 46, F = 0,15, p 

(d.f.error,effect = 1, 46, F = 2,36, p = 0,131) .f.error,effect = 

2, 46, F = 0,40, p = 0,674).   zis (ANCOVA; 

modellt . A modellek  

Levene-teszt  

bizonyultak, igazolva a GLM- . 

post hoc 

. .0 

. 
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5.1  
 

 

labora ben (ex situ) a 

kontroll -t 

,9; 

- . A  -klorid ko

 a 

 . 

. A legmagasabb 

1 

3. 17. bra). Fontos megjegyezni, hogy a kezelt 

  sem ek vissza a 

.  

. 

. 

.  
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17. bra 
-klorid (Li+) kontakt mind 

Cl) 10;60 = 21,2, p < 0.
= 21.2, p < 0. . Az

t
mozg
< 0,05 (Tukey HSD post hoc teszt).

)
is. Mivel a kontroll (nem mutatott 

.
a 

+ .

Az in situ azt vi is 

-e. A 2.

. , . Ugyanakkor a kontroll 

.) 3 .

.

zett a 2. .

e 4 atka . A 15. -

d n

., 3. az 1. rban. el
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porcukorteszt egyik 8. t .

a  

   tapasztalt . A 

adott 

koncen in situ is . 

 

8. t   

 

 

-

. 

 . Az impre  

-

nagyon alacsony kon . Meg kell jegyezni, hogy a 

 . A -

on. 

vizes oldatban 

. 

nedvesek maradtak mind a labora ben (ex situ), mind az in situ 

-

 ek , amennyiben ezt .  

 

 

 

 

 

 

 
(1.) 

Kezelt  
(2.) 

Kezelt  
(3.) 

. nap kezdete) 3 24 6 
. nap 

 4 198 41 
. nap 

 120 18 5 
Porcukorteszt  0 0 0 
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5.2 VARROA ATKA ELLENI

-

bizonyult, mint az .

-Wallis ANOVA, d.f. = 

5, n = 52, H = 40,7, P <0,001) (18. bra). 9. t

tartalmazza.

18. bra A -klorid Varroa destructor
-os konfidencia intervallum), mint 

-Wallis 
.f. = 5, n = 52) = 40,7, P < 0,001).

.05 (Mann Whitney U post hoc teszt). Az 
az egyes eteket jelenti .

9. t .

E1 E2 E3
zdeti . November 5. December 11.

9 4 13
-klorid -klorid

11 8 11
65 78 28

v -klorid -klorid
8 11 8
2 122 6
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-

alkalmaztuk. -

  alkalmaztuk, 

. Az E1 

-

mint az E2- 58,7%). -

. -klorid 

-

4%-a pusztult el. Ezen -ben az 

-

.  

tlagosan mintegy 200 

 volt megfig ,  

.  

 -

84,2%- - 8 

. . napig).  -

a -

.  

telelt. 

. 

-

- va Varroa atka elleni 

. -

. szemben, 

- (Mutinelli et al., 1997)

- - .   

-

a ban alkalmazottakkal 

s  

 is . 

tik. -
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.  

 

 

5.3 -KLORID KEZE ORLAT SZERINTI 
    

 

Az I. i csoportban, ahol kilenc -

 

. A  

. A meleg  (Furetto) 

k -

kloridos 

. A  Varroa elleni 

10. t 19. . A hideg 

1a) nem bizonyult  mivel 

- 9. . s 

 -

- - . 

an .  

 

10. t
a 

mutatott ki nyolc tesztelt Varroa - . A Tukey HSD post 
hoc bra mutatja. 
 
    

 d.f.error 

  
F p R2adj 

d.f.modell, 

 
F p 

 
8,59 7,2 < 0,001     

 7,59 21,5 < 0,001     
    0,850 15,59 28,9 < 0,001 
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19. bra: 
utatott ki a 

a nyolc Varroa elleni -klorid . A 
(Tukey HSD 

post hoc teszt).

Varroa

.

(Furetto) kivitelezhetetlennek biz

.

5.3.

. amit

- .
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-

. 

-klorid 

. A 69,4 mg Li+-os 

- . Ez 

 , ahol 

 90%- ., 2018). 

 >90%-

(Rademacher and Harz, 2006). 

 

5.3. K) 
 

Varroa atka elleni 

. Ez a , , amely 

, ex situ in situ 

is igazoltunk. J  ugyan, de ezt a 
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9. SUMMARY
 

 

Commercial pollination is carried out by a single species, the western honey bee (Apis 

mellifera), which accounts for 90% of all commercial pollination. Its role in agriculture is of 

paramount importance. The maintenance of honey bee populations is largely carried out in 

apiaries. In this context, several problems need to be solved, primarily related to bee health issues 

caused by pathogens and parasites. Among these, Varroa destructor is considered the most 

important biotic agent. The Varroa mite, in addition to the direct stress and damage caused by 

parasitism (consuming the fat body of bees), is a vector for several bee viruses. varroosis, caused 

by bee viruses and mite damage, as a complex bee health problem, is the number one cause of 

winter colony losses. Pollinator activity therefore largely depends on the success of the Varroa 

mite control strategy in apiaries. However, since the efficacy of anti-Varroa products is often 

unsatisfactory, and is burdened by residue and resistance problems, there is a continuous need for 

the development of new potential active ingredients. In 2018, RNAi studies conducted by 

Ziegelmann et al. (2018) revealed the systemic mode of action of lithium chloride, used as a carrier 

in these experiments, against the mite. 

Lithium is a mobile alkali metal, the 27th most abundant element in the earth's crust. It has 

a wide range of industrial applications, e.g. glass, ceramics, battery production, metallurgy. From 

a human point of view, it is used to treat bipolar disorders. It is found in small amounts in natural 

waters, soil, cereals, vegetables, and can be a natural component of certain honeys. We started our 

investigations following the results obtained by Ziegelmann et al. (2018) in their anti-mite studies. 

Since no literature data were available regarding its use in beekeeping practice, we aimed to carry 

out a comprehensive study of lithium chloride, including laboratory model experiments (ex situ) 

and in situ studies covering the mechanism of action, residue issues, and methods of application. 

Our first objective was to investigate whether lithium has a contact effect in addition to its 

systemic mode of action. We set up experiments for this purpose in laboratory model (ex situ) and 

in situ conditions. In the laboratory model experiment, we placed the mites on cardboard soaked 

with lithium chloride solution of various concentrations (between 10.78 mM and 11.04 M). As a 

control, we used cardboard soaked with deionized water. We observed the movement of the mites 

placed on the cardboard. The first recorded event was the onset of trembling movements, followed 

by uncontrolled movement. The next recorded event was when the mite fell off the paper strip. 

This was considered the threshold value of the acaricidal effect. At the lowest concentration (10.78 

mM), the first symptoms appeared on average after 66 minutes, and they fell off the paper strip 
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after 84 minutes, while at the highest concentration, the mites showed trembling symptoms within 

1 minute, and fell off after an average of 3 minutes. All mites that came into contact with the 

lithium paper strip died and did not recover from the lithium-induced symptoms. None of the 

control mites showed similar symptoms to the treated group during the 120-minute observation 

period. 

In in situ experiments, we investigated whether the contact effect could be elicited in field 

conditions, in the hive. The tests were carried out on 3 heavily mite-infested, broodless bee 

colonies (2 treated and 1 control) in November, before the wintering period. In the experiment, we 

monitored the mite drop caused by lithium chloride-soaked microfiber wipes placed between the 

combs in the bee colonies. The treatments were carried out in several phases, during which, after 

placing the strips, we performed lithium chloride trickling to determine the number of mites 

remaining on the individuals of the bee colony. Based on our results, in the second phase, a 

significant mite drop was measured, but the trickling treatment resulted in further significant mite 

drop in the treated bee colonies. Based on these results, the varroicidal effect of the impregnated 

strip treatment was confirmed, but it was not sufficient to effectively eliminate the total mite 

infestation. A further limitation of the method is that the amount of lithium chloride required to 

impregnate the strip is proportionally higher than that of the trickling mixture, which may increase 

the risk of residues. 

We performed comparative studies on the anti-mite efficacy of lithium chloride and oxalic 

acid in situ. We chose this constellation because each compound (lithium chloride, oxalic acid) 

can be a natural component of honey. The treatments were carried out in several combinations, 

during which we obtained the result that lithium chloride, whether used as a main or 

complementary treatment, outperformed the efficacy of oxalic acid, and it was confirmed that 

lithium chloride, when used as a main treatment, showed a prolonged efficacy of nearly 20 days. 

We investigated the possible - relevant in beekeeping practice - application methods of 

lithium chloride, which may be effective alternatives to the feeding method used by Ziegelmann 

et al. (2018). We examined several methods used in beekeeping practice for other anti-mite 

products, such as hot fogging (Furetto), cold fogging (VAT1a), paper strip method, and trickling. 

Of these, hot fogging was not at all effective, as the lithium chloride precipitated in the heating 

coil of the device. Cold fogging and the impregnated paper strip method (durable carrier) were 

effective, but showed poor or moderate efficacy. 

Trickling proved to be the most effective method. The anti-mite efficacy of the various 

trickling treatments depends on the dose used and the number of treatments. Of the doses tested, 

the application of 2 x 500 mM lithium chloride solution proved to be the optimal treatment method 
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based on mite drop as a closing treatment in early winter, in a broodless state. This method has the 

lowest probable risk of residues in various bee products. 

In a further experiment, we investigated whether the sugar added to the trickling mixture 

had an additive effect on the efficacy of the treatment. Based on our results, it was clearly 

demonstrated that the efficacy of the water-based trickling mixture did not differ significantly from 

the sugar solution. This is more favorable from a practical point of view, since the trickling mixture 

can thus be prepared directly, without the need for a stock solution, and it is also optimal from a 

shelf-life point of view. 

The absolute presence of the trace element lithium in food, including honey and bee 

products, is generally considered to be common, although in a very variable order of magnitude. 

Depending on the country, i.e. geographical conditions, the daily lithium intake can exceed the 

value of 1 mg. Taking this into account, and based on the results of our studies, lithium as a fourth 

(potential) active ingredient group (minerals/microelements) can be categorized as an active 

ingredient equivalent to organic acids in that it can be considered a natural component of honeys. 

At the same time, it is a potential active ingredient which, as a residue formed in certain cases, 

may even have a positive indication. However, further studies are needed regarding food safety, 

for safe beekeeping applicability. 
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