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t m
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se
ct 

de
ve

lo
pm

en
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an
d 

ar
e a

ll k
no
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 p
lay
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rta
nt
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ste
 d

ev
elo

pm
en
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G

en
om
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no
w 
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 n
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 in
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ht
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nt

o 
th

e r
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e o
f t
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to
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m
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 ca
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 d
ev

elo
pm

en
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up
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ox
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 ge
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 d
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te 
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ne
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ve
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en
t d

ev
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l p
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er
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sio
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r 

in
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n t
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ar
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an
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ig
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e m
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 d
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y m
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 re
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 d
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e r
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 m
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an
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Je
an

 C
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ist
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 S

an
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Fr
an
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Sy
m

po
siu
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 d
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l b
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s 
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e c
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tiv
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t c

en
tu

ry
 

a s
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m
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el 
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f b
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, p
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e b
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 d
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d 
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f b
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e m
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f b
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bl
ish

m
en

t o
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g p
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 b
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 d
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t d
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ra
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’ b
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y p

hy
sio

lo
gy

. #
is 

sy
m

po
siu

m
 w

ill
 pr

es
en

t 
re

ce
nt

 ad
va

nc
es

 in
 th
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l c
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s o
f b
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 p
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 p
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 d
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 b
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ra
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na

l m
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e m
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at
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 b
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 re
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-
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G
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e l
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m
m

e. 
At

 th
e 
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ec
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lis
at
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 b
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e 
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 d
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 d
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d 
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M
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a p
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tin
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e 
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ly 
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d 

in
 K

C 
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ly 
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m
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ge
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 o
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us
 e

xp
er

im
en

ta
l l

in
es

 a
re

 fe
d 
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n 
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d 
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l c
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s r
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 o
f f
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l s
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 b
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 re
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 p
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 d
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 p
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s d
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r d

i&
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e p
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m
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 p
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 d
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e 
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 c
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ur
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r b
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 c
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ns

io
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) c
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ro
lle
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-
cr

os
e 

re
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ec
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 o
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t. 
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 b
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l c
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e r
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 m
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e f
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s m
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l p
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 c
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 c
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 o
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 b
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at
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e d
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s d
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s d
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e d
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 c
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 m
an

y q
ue

sti
on

s t
ha

t r
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 b
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 p
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 b
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o b
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 p
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a c
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t m
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ra
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t c
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 d
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a b
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r m
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 b
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e c
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e b
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e l
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 b
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r c
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e b
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e b
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 d
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 o
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at
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e p
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at
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e p
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e d
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e c
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at
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at
io

n 
ar

ou
nd

 th
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 m
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 d
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f c
ol

lis
io

n 
as

 a 
se

co
nd

 m
et

ric
. #

e d
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f t
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 b
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 m
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 re
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 d
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 d
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s d
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 c
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t f
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 c
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e c
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 p
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e 
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a 
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 m
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e 
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pu
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s f
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 d
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 d
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n 
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l p
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a, 
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e, 
ho
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e b
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ra
ge

r s
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ny
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al 
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 d

at
a.

Se
ns
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l t
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f s
ta
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-b
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al 
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s b
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 d
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f t
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l f
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oo
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ra
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gi
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rti
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 b
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d 
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 p
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d 

co
lo
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 b
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e c
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e d
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e c
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f p
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 c
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sk
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 c
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e 
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n 
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d 
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m
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st 

un
de
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 c
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sk
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tio
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 o

f h
on

ey
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e f
or

ag
er
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m
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 si
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s t
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gl
e d

an
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e f
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g 

e!
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y 
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ua
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M
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nt
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st,
 al
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 th
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lve
s o

ve
r a
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all

er
 ar
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he
 n
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t s

ur
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ce
), 
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t t
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pa
ce
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 st

ill
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ui
te
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ge
 co

m
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d 
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 th

e s
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 an
d 

se
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or
y r

an
ge

 o
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be

e. 
Fu

rth
er
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s d
o 

no
t p

ro
du

ce
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na

ls.
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ed

 o
n 

a 
se

rie
s o

f e
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er
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en
ts 

a 
m

od
el 
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 ta

sk
 a

llo
ca

tio
n 
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d 

th
at
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s t
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t t
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 le
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l, 

ta
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AB
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s b
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n 
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g 

an
d 
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!u

sin
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t t

o 
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at
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 d
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e 
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io
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sin
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m
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at
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e d
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 d
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 d
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 d
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sp
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t b
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e c
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, m
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 m
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, p
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, p

re
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f b
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e b
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s o
f b
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 p
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at
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 c
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 m
icr

ob
io

ta
 in

 
ho

ne
yb

ee
s t

ha
t p
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e b
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 p
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, d
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 m
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 c
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, d
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e p
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t c
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 d
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nd
 

su
gg
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 B
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m
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-
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e d
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cq
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e c
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t p

ra
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e c
en

tra
l t

o s
tu
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e d
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t d
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 p
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, b
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e m
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s l
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, D
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a c
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he
 la

st 
ye

ar
s a

 h
ig
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d 
in

 o
ur

 c
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e p
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d d
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re
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on
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e c
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lec
te
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lts
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at 
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t p
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n 
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 d
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ge
ro
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 d
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e r
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e d
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e m
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uc

tiv
e r

eg
io

ns
. K

BV
 an

d 
IA

PV
 w

er
e a

bs
en

t. N
. c
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e c

ou
nt
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em
en

t o
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s. 
lar

va
e i

s a
lm

os
t a

bs
en

t i
n 

th
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 d

us
t p

ar
tic

les
 of

 th
e P

on
ch

o 
pr

o®
 (C

lo
th

ian
id

in
) c

oa
tin

gs
 

re
ac

he
d 

"o
we

rin
g p

lan
ts 

an
d 

ca
us

ed
 d

am
ag

e t
o 

be
e c

ol
on

ies
, c

ol
lec

tin
g c

on
ta

m
in

at
ed

 n
ec

ta
r 

an
d 

po
lle

n.
 M

icr
os

co
pi

ca
lly

, d
us

t p
ar

tic
les

 w
er

e 
de

te
ct

ed
 in

 th
e 

m
id

 g
ut

 o
f p

oi
so

ne
d 

be
es

 
an

d 
in

 p
ol

len
 lo

ad
 fr

om
 re

tu
rn

in
g 

fo
ra

ge
r b

ee
s. 

#
er

e s
ize

 w
as

 in
 th

e r
an

ge
 o

f p
ol

len
 g

ra
in

s. 
Ab

ra
de

d 
Po

nc
ho

 p
ro

® d
us

t p
ar

tic
les

 of
 d

i!
er

en
t s

ize
 (<

10
0µ

m
) w

er
e f

ee
d 

to
 ca

ge
d 

sin
gl

e b
ee

s 
to

 d
et

er
m

in
e t

he
ir 

siz
e d

ep
en

da
nt

 to
xi

cit
y.

D
ue

 to
 th

e e
xt

re
m

e i
ns

ec
tic

id
al 

po
te

nt
ia

l o
f C

lo
th

ian
id

in
 al

re
ad

y v
er

y s
m

all
 p

ar
tic

les
, w

hi
ch

 
ar

e e
xp

ec
te

d 
to

 b
e m

or
e i

n"
ue

nc
ed

 b
y 

wi
nd

 an
d 

th
er

m
al 

li%
 th

an
 b

y 
gr

av
ity

, s
ho

we
d 

po
iso

-
ni

ng
 e!

ec
ts 

on
 th

e b
ee

s. 
W

ith
 re

ga
rd

 to
 th

es
e r

es
ul

ts 
it 

is 
im

po
rta

nt
, t

o 
im

pr
ov

e s
ee

d 
dr

es
sin

g 
no

t o
nl

y w
ith

 re
ga

rd
 to

 th
e r

ed
uc

tio
n 

of
 ab

ra
de

d 
du

st 
bu

t a
lso

 to
 av

oi
d 

th
e r

ele
as

e o
f w

eig
ht

-
les

s $
ne

 d
us

t p
ar

tic
les

 d
ur

in
g t

he
 se

ed
in

g p
ro

ce
ss

.
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g p
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O
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ER

#
e q

ue
en

 lo
ng

ev
ity

 is
 re

lat
ed

 to
 it

s o
vi

po
sit

io
n 

ca
pa

cit
y 

an
d 

to
 it

s e
gg

-la
yi

ng
 ac

tiv
ity

. S
in

ce
 

th
e q

ue
en

 m
at

es
 o

ne
 ti

m
e i

n 
he

r l
ife

 w
ith

 m
an

y 
dr

on
es

, t
he

 d
ro

ne
 se

m
en

 se
em

s i
nv

ol
ve

d 
in

 
th

e r
ep

ro
du

ct
iv

e p
ot

en
tia

l o
f t

he
 q

ue
en

. #
er

ef
or

e, 
th

e p
oo

r q
ua

lit
y 

of
 d

ro
ne

 se
m

en
 ca

n 
be

 
th

e c
au

se
 o

f t
he

 q
ue

en
 fe

rti
lit

y 
de

cr
ea

se
. B

as
ed

 in
 th

is 
hy

po
th

es
is 

an
d 

in
 o

rd
er

 to
 st

ud
y 

th
e 

se
m

en
 q

ua
lit

y, 
we

 co
nd

uc
te

d 
a d

ro
ne

 re
ar

in
g 

in
 la

bo
ra

to
ry

 an
d 

un
de

r s
em

i-$
eld

 co
nd

iti
on

s 
fo

r 2
0 d

ay
s. 

#
en

, s
em

en
 w

as
 co

lle
ct

ed
 b

y m
an

ue
l e

ve
rs

io
n 

of
 th

e e
nd

op
ha

llu
s a

nd
 th

e n
um

-
be

r, 
th

e v
iab

ili
ty,

 th
e e

ne
rg

et
ic 

sta
te

 o
f s

pe
rm

at
oz

oa
 (A

TP
), 

th
e a

ct
iv

ity
 o

f s
up

er
ox

id
e d

ism
u-

ta
se

 (S
O

D
) a

nd
 le

ve
l o

f p
ro

te
in

s i
n 

se
m

en
 w

er
e d

et
er

m
in

ed
. C

om
pa

re
d 

to
 d

ro
ne

s r
ea

re
d 

in
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y c
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di
tio

ns
, d
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ne

s r
ea

re
d 

un
de
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i-$
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 co
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iti
on

s e
xh

ib
it 

a h
ig

he
r n

um
be

r o
f 

sp
er

m
at

oz
oa

 an
d 

hi
gh

er
 p

ro
te

in
 co

nt
en

t a
nd

 lo
we

r v
alu

es
 o

f t
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 sp
er

m
at

oz
oa

 vi
ab
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ty,

 A
TP
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nt
en

t a
nd
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D
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tiv
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At
 th

e 
lan

ds
ca

pe
 le

ve
l, 

th
e 

di
ve

rs
ity

 o
f c

ro
ps

 to
ge

th
er

 w
ith

 th
e 

sp
at

ia
l h

et
er

og
en

eit
y, 

co
n-

ne
ct

iv
ity

 an
d 

th
e p

ro
po

rti
on

 o
f n

at
ur

al 
ele

m
en

ts 
ar

e i
m

po
rta

nt
 fa

ct
or

s i
n 

th
e q

ua
lit

y 
of

 th
e 

ag
ric

ul
tu

ra
l m

at
rix

. #
e m

an
y r

es
ou

rc
es

 d
er

iv
ed

 fr
om

 th
e h

ig
h 

pr
od

uc
tiv

ity
 as

so
cia

te
d 

wi
th

 
cr

op
 $

eld
s, 

wi
th

in
 ag

ric
ul

tu
ra

l l
an

ds
ca

pe
s f

or
m

ed
 b

y m
os

aic
s o

f s
m

all
 el

em
en

ts 
an

d 
sy

ste
m

s 
of

 lo
w 

ag
ric

ul
tu

ra
l i

nt
en

sit
y, 

co
ul

d 
fa

vo
ur

 th
e 

po
pu

lat
io

ns
 o

f c
er

ta
in

 s
pe

cie
s. 

Us
in

g 
tra

p-
ne

sti
ng

 so
lit

ar
y 

be
es

, w
e e

va
lu

at
e t

he
 e!

ec
t o

f t
wo

 M
ed

ite
rr

an
ea

n 
cr

op
 sy

ste
m

s: 
m

on
oc

ro
ps

 
(v

in
ey

ar
d 

an
d 

ce
re

al)
 an

d 
po

lyc
ro

ps
 (v

eg
et

ab
le 

cr
op

 ar
ea

s)
 in

 tw
o 

lev
els

 o
f f

ar
m

in
g i

nt
en

sit
y, 

on
 n

es
t c

ol
on

isa
tio

n 
an

d 
po

pu
lat

io
n 

str
uc

tu
re

.
In

 th
e c

om
pa

ra
tiv

e s
tu

dy
 ca

rr
ied

 o
ut

 in
 tw

o 
M

ed
ite

rr
an

ea
n 

sc
en

ar
io

s w
ith

 m
ar

ke
d 

di
!e

re
n-

ce
s a

s r
eg

ar
ds

 cr
op

 ri
ch

ne
ss

, t
he

 p
ol

yc
ro

p 
pr

ov
es

 to
 b

e a
n 

im
po

rta
nt

 sy
ste

m
, o

!e
rin

g 
ad

di
-

tio
na

l r
es

ou
rc

es
 w

hi
ch

 b
en

e$
t b

ee
 p

op
ul

at
io

ns
, e

sp
ec

ia
lly

 th
e o

!s
pr

in
g 

pr
od

uc
tio

n 
of

 th
os

e 
be

lo
ng

in
g 

to
 th

e 
ge

nu
s O

sm
ia

. #
e 

do
m

in
an

t f
ar

m
in

g 
in

te
ns

ity
 is

 a
 d

et
er

m
in

an
t f

ac
to

r, 
es

-
pe

cia
lly

 in
 m

on
oc

ro
p 

sy
ste

m
s, 

wh
er

e l
ow

 fa
rm

in
g i

nt
en

sit
y m

ain
ta

in
s e

ss
en

tia
l s

em
i-n

at
ur

al 
ha

bi
ta

ts 
fo

r t
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ir 
pe

rs
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en
ce

 an
d 

fo
r t

he
 m

ain
te

na
nc

e o
f s

pe
cie

s-
ric

h 
co

m
m

un
iti

es
. A

 m
at

rix
 

oc
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pi
ed

 b
y 

cr
op

s 
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h 
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s, 
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 tr
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on
al 

M
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p 
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m
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to

ge
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er
 w
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 lo

w 
fa
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in

g 
in

te
ns

ity
 w

ou
ld

 p
ro

vi
de

 h
et

er
og

en
eo

us
 la

nd
sc

ap
es

 w
ith

 a 
va

rie
ty

 
of

 n
at

ur
al 

an
d 

cu
lti

va
te

d 
re

so
ur

ce
s t

ha
t b
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p-
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sti
ng

 b
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op
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.
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#
e s

tu
dy

 w
as

 co
nd

uc
te

d 
in

 2
00

8 
an

d 
20

09
 in

 P
ol

an
d.

 C
ar

ni
ol

an
 si

ste
r q

ue
en

s w
er

e i
ns

em
i-

na
te

d 
at

 th
e a

ge
 o

f 7
 d

ay
s. 

#
ey

 w
er

e e
ith

er
 in

se
m

in
at

ed
: o

nc
e w

ith
 o

ne
 o

f t
he

 fo
llo

wi
ng

 d
o-

se
s: 

1,
 2,

 3,
 4,

 6 
or

 8μ
l, o

r t
he

y w
er

e i
ns

em
in

at
ed

 tw
o 

tim
es

 w
ith

 o
ne

 o
f t

he
 fo

llo
wi

ng
 d

os
es

: 2
, 

3 o
r 4

μl
, o

r t
he

y w
er

e i
ns

em
in

at
ed

 th
re

e t
im

es
 an

d 
fo

ur
 ti

m
es

 w
ith

 d
os

es
 1 

an
d 

2μ
l o

f s
em

en
. 

#
e 

qu
ee

ns
 w

er
e 

ke
pt

 a
%e

r i
ns

em
in

at
io

n 
wi

th
 2

5 
be

es
. O

f t
he

 9
51

 q
ue

en
s, 

on
ly 

2.
6%

 d
ied

 
tw

o 
da

ys
 a%

er
 in

se
m

in
at

io
n.

 N
ea

rly
 8

7%
 o

f t
he

 q
ue

en
s h

ad
 co

m
pl

et
ely

 cl
ea

re
d 

th
e o

vi
du

ct
s, 

an
d 

10
.7

%
 h

ad
 so

m
e r

es
id

ue
 o

f s
em

en
 in

 th
e o

vi
du

ct
s. 

Q
ue

en
s t

ha
t w

er
e i

ns
em

in
at

ed
 w

ith
 

ve
ry

 sm
all

 d
os

es
 o

f s
em

en
 (1

-2
μl

) c
lea

re
d 

th
e o

vi
du

ct
s c

om
pl

et
ely

. Q
ue

en
s i

ns
em

in
at

ed
 w

ith
 

bi
gg

er
 d

os
es

 h
ad

 s
om

e 
se

m
en

 re
sid

ue
 in

 th
eir

 o
vi

du
ct

s. 
#

e 
sig

ni
$c

an
tly

 h
ig

he
st 

nu
m

be
r 

of
 sp

er
m

at
oz

oa
 in

 th
e 

sp
er

m
at

he
ca

 h
ad

 q
ue

en
s i

ns
em

in
at

ed
 fo

ur
 ti

m
es

 w
ith

 2
μl

 o
f s

em
en

. 
Sm

all
, s

in
gl

e 
do

se
s o

f 1
 a

nd
 2

μl
 c

au
se

d 
ar

ou
nd

 2
-3

 m
ill

io
n 

sp
er

m
at

oz
oa

 e
nt

er
in

g 
th

e 
sp

er
-

m
at

he
ca

. M
or

e t
ha

n 
4m

ln
 sp

er
m

at
oz

oa
 in

 th
e s

pe
rm

at
he

ca
 ra

ng
ed

 in
 q

ue
en

s i
ns

em
in

at
ed

 1,
 

2,
 3

, o
r 4

 ti
m

es
 fr

om
 3

2.
5 

to
 6

3.
4%

, f
ro

m
 5

6.
3 

to
 9

1.
4%

, f
ro

m
 9

4 
to

 9
7.

7%
 an

d 
fro

m
 8

7.
7 

to
 

10
0%

 re
sp

ec
tiv

ely
. #

e h
ig

he
st 

pe
rc

en
ta

ge
 of

 qu
ee

ns
 (7

6.
7%

) w
ith

 4 
to

 6 
m

ill
io

n 
sp

er
m

at
oz

oa
 

in
 th

eir
 sp

er
m

at
he

ca
 h

ad
 b

ee
n 

in
se

m
in

at
ed

 th
re

e t
im

es
 w

ith
 a 

do
se

 o
f 1

μl
 o

f s
em

en
.
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Am
on

g 
th

e 
su

sp
ec

ts 
in

 th
e 

lo
st 

co
lo

ni
es

 m
an

tra
, E

lec
tro

m
ag

ne
tic

 F
iel

ds
 (E

M
F)

 o
%e

n 
$g

u-
ra

te
, b

ut
 se

ld
om

 p
er

ta
in

 as
 a 

su
bj

ec
t o

f s
tu

dy
. S

ur
ve

yi
ng

 th
e l

ite
ra

tu
re

, v
er

y m
uc

h 
is 

ob
sc

ur
e 

an
d 

su
sp

ec
t, 

sh
ow

ed
 th

at
 si

nc
e e

ar
ly 

stu
di

es
 o

n 
th

e e
!e

ct
s o

f s
te

ad
y 

EM
F 

an
d 

ar
ou

nd
 h

ig
h 

vo
lta

ge
 p

ow
er

 li
ne

s, 
no

t m
an

y 
co

nv
in

cin
g 

stu
di

es
 h

av
e 

be
en

 p
er

fo
rm

ed
. I

n 
th

e 
m

ea
nt

im
e 

ne
w 

EM
F 

ty
pe

s h
av

e i
nc

re
as

ed
 st

ro
ng

ly 
wo

rld
wi

de
, w

ith
 th

e u
se

 of
 m

ob
ile

 p
ho

ne
s a

nd
 m

or
e. 

E!
ec

ts 
ca

nn
ot

 b
e 

ru
led

 o
ut

, a
nd

 m
an

y 
pe

op
le 

ar
e 

co
nc

er
ne

d 
ab

ou
t p

os
sib

le 
e!

ec
ts 

on
 b

ee
s 

as
 w

ell
 as

 o
th

er
 o

rg
an

ism
s i

nc
lu

di
ng

 m
an

. A
n 

ex
pe

rim
en

t w
as

 co
nd

uc
te

d 
in

 2
01

1.
 C

ol
on

ies
 

we
re

 su
bj

ec
te

d 
to

 th
e r

ad
iat

io
n 

of
 a 

ne
ar

by
 an

te
nn

a, 
sh

iel
de

d 
(c

on
tro

l) 
in

 a 
Fa

ra
da

y c
ag

e, 
or

 
ex

po
se

d 
(c

ag
e w

ith
 p

las
tic

 n
et

tin
g)

. #
e e

xp
er

im
en

t h
as

 b
ee

n 
ca

rr
ied

 o
ut

 w
ith

 a
 b

lin
d,

 an
d 

wh
er

e p
os

sib
le 

do
ub

le 
bl

in
d,

 se
t u

p.
Pa

ra
m
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d:
- t

he
 d
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l s
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- t
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ig
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, d
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l p
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 w
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m

m
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) 

- t
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 o
f b
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s d
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EM
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 d
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m
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m
e i

s b
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-s

ca
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en
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 c
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te

 to
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m

e 
ge

ne
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tio
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r-
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ni
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s b
y 

su
pp

or
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g 
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pa
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y 
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g 
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d 
su

sta
in
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le 

de
ve
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m
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g 
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m
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iti
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ra
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re
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m
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) C
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 b
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e 
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ca
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ra
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s 
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e 
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ta
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e 
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o 
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 d

ev
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p 
in
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m

e g
en

er
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in
g a

ct
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es

 re
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ed
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g/
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ek

ee
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ng
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sta
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m

en
t o

f t
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re
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le 

m
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f b

ee
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ke
ep
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g 
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d 
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l r
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d 
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d 
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di
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al 
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l r
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st 
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s n
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r 
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s c
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t p
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e b
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m
at
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l 
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s w
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rv
ice

s a
s w
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t o
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et
ho
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l b
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ve
 lo
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en
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p 
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e$

t o
f t

he
 lo

ca
l c
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l o
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e c
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 d
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 d
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e r
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at
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 p
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r o
r b
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l d
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. C
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 b
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t p
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r r
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 p
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ra
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, f
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at
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e m
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e p
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e p

os
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on

ey
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pi
s m
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wa
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te
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stu
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 w
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 p
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fo

rm
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aiz
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 w
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lo
th
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id
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 u
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m

aiz
e. 

#
e t

en
ts 

in
 th

e s
em
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l (
fo

ur
 tr
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en
t a

nd
 tw

o 
co

nt
ro

l, 
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rin
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² 
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 m
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er

e c
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er
ed

 w
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e i

m
pe

ne
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e f
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ee
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 th
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dy
 (B
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H

 1
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) 

tw
o 

va
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nt
s w
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e u

se
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 o
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d 
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e w

ith
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t a
n 
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l w

at
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 so
ur
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 co

nt
ain

in
g 
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co
nt
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in
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p 

wa
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r. 
In

 th
e s

ec
on

d 
stu
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 (B
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H

 15
-1

9)
 al

l v
ar

ian
ts 

ha
d 

an
 ar

ti$
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l w
at

er
 

so
ur

ce
. #

e m
or

ta
lit

y o
f b

ee
s w

as
 as

se
ss

ed
 an

d 
sa

m
pl

ed
 d

ail
y f

or
 re

sid
ue

 an
aly

se
s. 

D
ur

in
g t

he
 

wh
ol

e e
xp

os
ur

e p
er

io
d 

(1
0 

da
ys

 in
 ea

ch
 st

ud
y)

 th
e o

cc
ur

re
nc

e o
f g

ut
ta

tio
n 

wa
s d

oc
um

en
te

d 
an

d 
sa

m
pl

ed
 d

ail
y f

or
 re

sid
ue

 an
aly

se
s. 

#
e o

bs
er

va
tio

n 
of

 b
ro

od
 d

ev
elo

pm
en

t w
as

 co
nd

uc
-

te
d 

on
ce

 b
ef

or
e a

nd
 u

p 
to

 fo
ur

 w
ee

ks
 a%

er
 se

t-u
p 
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 th

e c
ol

on
ies
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 th
e 

$r
st 

stu
dy

 g
ut

ta
tio

n 
wa

s o
nl

y 
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se
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ed
 o

nc
e, 
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 c
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se
d 

in
 th

e 
ar

ti$
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l s
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at
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n 
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th
ou

t a
ny

 ad
di

tio
na

l w
at

er
 su

pp
lie

s a
 h

ig
h 

im
pa

ct
 o

n 
m

or
ta

lit
y a

nd
 al

so
 o

n 
th

e b
ro

od
 d

e-
ve

lo
pm

en
t. 

#
is 
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tin
g t

he
 se

ns
iti

vi
ty

 o
f t

he
 se

m
i-$

eld
 te

st 
sy

ste
m

 b
ut

 re
pr

es
en

tin
g a

n 
un

re
ali

sti
c w

or
st-

 ca
se

 sc
en

ar
io

. I
n 

va
ria

nt
s w

ith
 tr

ea
te

d 
m

aiz
e a

nd
 ad

di
tio

na
l w

at
er

 su
pp

ly,
 

no
 e

!e
ct

s o
n 
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t m
or

ta
lit

y 
an

d 
br

oo
d 

we
re

 o
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er
ve

d.
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 th
e 

se
co

nd
 ru

n 
gu

tta
tio

n 
of

 th
e 

co
rn

 o
cc

ur
re

d 
on
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 d

ay
s. 

#
e m

or
ta

lit
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n 
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ed

 an
d 
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nt

ro
l v

ar
ian

ts 
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s o
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a s
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ila
r l

ev
el 

an
d 

wi
th

in
 n

or
m

al 
ra

ng
e.
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e c
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y 
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 b
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o 

pr
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en
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nd

 b
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ria
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 th
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e’s

 im
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r c
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m
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 b
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in
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 o
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e d
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f c
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lve
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e m
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 d
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en
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m
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e c
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 d
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s c
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r c
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, t
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 d
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 d
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d 
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e 
re
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al 
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ta

l 2
29

 s
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 h
on

ey
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lo
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 d
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d 
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n 
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ot
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pa

e i
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lo
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e a
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io
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s r
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d 
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m
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 d
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 d
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 d
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f d
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 c
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 c
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at
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 d
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f c
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l b
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. c
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l b
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g c
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e c
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 d
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f b
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e b
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s d
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d b
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e o
il.
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r l
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e p
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 p
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s o
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 D
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ro
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r p
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t l
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