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Mider — en af dem Varroa

« Mider er sma arthropoder

 >50.000 beskrevne arter (men nok over 1.000.000)

« Mange forskellig livsformer i alle habitater, nedbryder og parasitter
« Parasitter erncere sig af levende organismer

Pseudoscorpionida -, ige scorpions 7\

Ixodida (ticks) $
Parasitiformes ’7
Parasitic mites, inc. Varroa &
- "Acari"
(mites and ticks)
part of Arachnida -
Trombidiformes (chiggers, velvet mites, etc) i
Acariformes -
\.I f//

Sarcoptiformes (dust & fur mites, etc) /*

| Solifugae camel spiders )‘%

AR
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Hvad lever varroa miderne af?

Varroa har bidende og sugende munddele

De far deres kost fra larve, pupper og voksne honningbier

Kosten er flydende




® KOBENHAVNS UNIVERSITET 09/06/2020 5

Flater og varroa hvad har de til feelles?

https.//www.youtube.com/watch?v=aJHJUMZVRKA

Begge er mider
Begge skaerer, spytter enzymer og suger mad


http://www.youtube.com/watch?v=aJHjUMZVRKA
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Varroa pa larver/pupper og pa voksne bier
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Varroahunnen laver et abent sar i det ydre skelet

Figure 2. Scanning electron microscope photos of Varroa-made wounds in the integument of pupal honey bees. a = wound
on drone pupa 21-22 days old, infested with three female mites, Hemolymph is leaking out of the perforation (arrow), b
= wound on drone pupa 21-22 days old, infested with five female mites. Wound with deep holes around the margin, ¢ =
wound on worker pupa 20-21 days old, infested with four female mites. The large wound is only partly healed. d = wounds
on drone pupa 21-22 days old, infested with two female mites, with two nearby perforations on the second abdominal
sternite. Notice the developing hairs on the cuticular surface.

Kanbar and Engels 2005
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Movable digits — varroas skaerende munddele

Li et al 2019

Ramsey et al 2019
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Hunmidernes fgdehuller

Lukket droneyngel i foraret

Kanbar and Engels 2004 og 2005
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Droneyngel i forskellige aldre

16 dage 18 dage

2. segment 4. segment 2. segment

Kanbar and Engels 2004
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Fadehul-preeference
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Kanbar and Engels 2004
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Varroa i1 yngelcellerne
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Starrelsen af fadehuller
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Figure 3. Size of Varroa-made abdominal wounds in drone and worker pupac of the honey bee in relation to the level of
brood cell infestation. Bars indicate the range of the maximum diameter of the wounds aboul three days before adult bee
eclosion, I = drone: © = worker.

Kanbar and Engels 2005
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Fadesagning og fadeoptag — fancy udstyr

(A) Female Varroa mite attached to gold wire with condensed silver paint and tethered to EPG apparatus..
(B) Placement of Varroa mite on integument of honey bee pupa.

Li et al 2019
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Fadesagning og fgdeoptag — elektriske optagelser
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Li et al 2019
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Varroa midens spisetid
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Tjek om miderne spiste af pupperne

-indsprgjtning af fluorescerende kugler
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Varroa pa voksne bier

Ramsey et al 2019
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Varroa foretraekke det 3. segment pa voksne
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3. segment er det laengste, og der er mere mavefedt lige under det ydre skelet.

Ramsey et al 2019
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Varroa gdelaegger fedtlegemerne efter fa timer

Ramsey et al 2019
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Fluorescerende farvning af voksne biers
fedtveev og varroamider
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Ramsey et al 2019
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Varroa lever leenger og producere flere
a&g pa bi-fedt end blod
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Fig. S4. Invitro Varroa mite rearing system used to feed mites a controlled diet of specific honey bee tissues.
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Ramsey et al 2019



® KOBENHAVNS UNIVERSITET 09/06/2020 25

Nyeste viden om varroas fgde og fade sagning

« Hunmiden laver blivende huller i den ydreskelet af bade voksne bier og
pupper.

« Hunmiderne laver fgdehullerne nogle bestemte steder — bade pa larver,
pupper og voksne bier

* Huvis flere hunmider inficere en yngelcelle vil de ofte dele fadehul, men
kan ogsa lave flere. Jo flere hunmider jo flere huller.

« Der eriforhold til leengden af midernes maltid er der en positiv
sammenhang mellem midernes sult (tid fra sidste maltid), men en
negativ sammenhaeng med svaelgets pumpebevaegelser.

 Hunmiderne lever ikke kun af biernes blod — de oplgser fedtlegemerne
og optager det.
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Varroas direkte effekt

Vaegt og veesketab
Kortere levetid,
Nedsaette immunsystemet

Nedsaetter evnen til at handtere
pesticider

09/06/2020
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Flere mider i yngelcellerne giver mindre bierne

140

A ¥ =-2.8011x + 116.12
) ° ®%=025 B) ¥ = -3.0607x + 10055
130 & p<0.001 " R'=039
o o p<0.001
o

: R*=0.38
_ 120 5 !_ p<0.601 i 100
g | o T
3 . ° o R®=0.47
g 110 : € wl E pe0.001 I
; i 0
: L : g
£ 100 ~ - g 80
R :
% |
H 3 i 2 -~ -
90 4 ! o 70 4
o : o =] -~
) L " ] [ ] ™ - - = ~ o
80 4 o - . -~ 60 °
—
L]
70 ° T T ? T T ] 50 T T T T T
1] 2 4 & 8 10 12 0 2 4 5] 8 10
Parasitosis Parasitosis
Antal Varroa pr. yngelcelle (voksne store nymfer) Antal Varroa pr. yngelcelle (voksne store nymfer)

o = Non-deformed bees; = e Deformed bees.

Bowen-Walker & Alan Gunn 2001



KOBENHAVNS UNIVERSITET

09/06/2020 28

Og mindre protein og kulhydrat i bierne
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Og mindre maengde hemolymfe

K 1=3 k-6 >7

MITES/CELL

Fic. 8. — Haemolymph volume (wi) in drone pupae
with brown eyes in relation io the infesiation rate Weinberg and Madel, 1985
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Nedsat flyvekapicitet af droner
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Figure 2. Relation between flight performance and pupal parasitic load in drones.

Duay et al 1985
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Nedsat seedproduktion

09/06/2020

Table 1. Flight performance and sperm production of drones in relation to the level of pupal infestation by Varroa
destructor. Mean values, m = median, 8D = standard deviation, r =range, d = diminished in relation to the controls.

Degree of pupal infestation of the drones

Duration of the test flights

MNumber of spermatozoa

Unparasitized N=64. N=068
X = 6748 x = 7.540,441
m=4"54" m = 7,475,000
SD =535 SD=2812,780
r=009"-2727" r=25x10°-12.8 x 10¢

One female mite per N=37 N=353

brood cell x =67557 x = 5,734,623
m=5"02" m = 4,200,000
5D = 67407 SD=3.574.404
r=0"15"-22"157 r=1x10f-13.5x 10°

d=-24%

Two female mites per N=16 N =31

brood cell xr =2°167 x=4,192.258
m=2°27" m = 3,550,000
SD = 17407 SD = 2506754
r=009"-6"017 r=1x10°-95x 1(®
d=-67T% d=-45%

Duay et al 1985

31
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Varroa ggr bierne aldre - fra stade til traekbier
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Insect Immune Responses
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Varroas spyt forhindre insekternes
hemocytter i at samle sig

Hemocytes were

incubated for 18 h with either eludates from
(a) only a cotton wool ball

(b) CWB — mites + pilocarpine

(c) CWB + mites - pilocarpine

(d) CWB + mites + pilocarpine
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Opregulering af nogle gener i larvestadiet
men nedregulering | pupper

Table V. Summary of significant changes in worker and drone broods infested with Farroa relative to non-infested workers and drones at the
same developmental stage

Stage

Gene name
L5 PP P3 Ps T SR
Workers Drones ‘Workers Drones ‘Workers Drones Workers Drones Workers Drones _ ;. -./'.N ; w

Genes in the extracellular domain of the Toll pathway

PGRP-S2
PGRP-S3 l
e
TLR 1
Genes in the cytoplasmic domain of the Toll pathway peo-Spitzie
MyDS8S8
spae
pelle HEMOLYMPH .
tube T CELL MEMBRANE
cact-1
farsooycew ™
caci-2
Tube Pele
Nuclear localization signal l
dorsal-14 ‘
dorsal-24 RN 0000 EEEEREES.  r  r rr0 emeeeeeeaaaaad l. .........................
NUCLEUS Expression of AMP genes:
AMP effector genes - Abaeckn
-
«  Defensin
hymenoptaecin -~ Hymenoptaece
«  Lysozyme
abaecin Fig. 1. Model of Toll pathway activation (based on figure from Lemitee and Hoffmana 2007)
defensin-1
defensin-2
. Up-regulation |:| Down-regulation |:| No change

Zaobidna et al 2017
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Varroa og pesticeder aendre gen-ekspressionen

Pesticides and Varroa mites synergize to affect
¥
honeybee larvae
Gang-xpression changes In arvas were measurad using quantitative

Targeting transcripts for:
pathogens, genes involved in physiological processes, bee health,
nmumity, ornlﬂbio‘c detoxification

pesticide in larval diet
&
Varroa parasitism

A ad

P
iy - £ ' Yy
induced delinitive impacts on hom’y bee larval gene
expression

G 8 ‘

Gregorc et al 2012
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Varroa og pesticeder aendre gen-ekspressionen
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Varroa ggr bier mindre tolerant over for
pesticider---de flyver darligere med begge
stress faktorer

2 x 10 kolonier blev Varroa-behandlet
2 x 10 kolonier fodret med subletale koncentrationer af imidacloprid (neonicotinid)
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Varroa ggr bier mindre tolerant over for

pesticider---de flyver darligere med begge
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Viden om varroas direkte effekt — uden virus

« De meste er pa basis a ldre litteratur — nu inkluderes virus ofte
« Den stgrste effekt ses nar bierne parasiteres i yngelcellerne

* Der ses stagrre effekter nar der er flere hunmider i en celle

* Der er veegt og veesketab

« Flyver darligere

* Biernes ldes hurtigere — og lever kortere

e Nedsat immunforsvar

« Stresses de samtidig af andre ting, darlig pollenforsyning, pesticider
eller andre patogener ses ofte tydeligere effekter
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