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M
aterials

and
M
ethods:

A
series

of
laboratory

bioassays
(testing

rates,
types,

and
residue

agesofoil)w
ere

perform
ed

during
1997

and
1998

in
orderto

observe
possible

effects
of

horticultural
m
ineral

oil
on

w
hite

apple
leafhopper

(Typhlocyba
pom

aria
M
cA
tee)oviposition.

D
orm

antappletrees(EM
LA

111
liners)from

Treco
C
o.-O

regon,
were

held
in
a
glasshouse

untilthe
peak

of1stfield
generation

adultflight.
The

trees
w
ere

grow
n
in

individual
6
inch

pots
w
ith

peat-verm
iculite-perlite

m
ix,and

w
atered

tw
ice

w
eekly

orasneeded.
Insectcagesto

contain
the

adultleafhopperson
the

tree
w
ere

constructed.
The

cages
w
ere

m
ade

using
rigid

w
ooden

rings
on

the
top,covered

w
ith

black
cardboard

and
a
piece

of0.9
m
x
0.35

m
oforgandy

cloth
to
provide

the
body

of
thecage.

A
0.80

m
stripofhookandloop

fastener(V
elcro

)w
assew

ed
to
thelong

sides
ofthe

fabric,and
the

w
hole

piece
w
asattached

to
the

w
ood

ring
form

ing
a
tube.

A
3
m
m

alum
inum

w
ire

w
as
attached

to
the

potto
hold

the
cage

up
and

m
inim

ize
contactw

ith
the

tree..
The

bottom
ofthe

cage
w
as

secured
w
ith

a
rubber

band
around

the
pot

overthe
organdy.

O
n
the

day
the

testsbegan,thetreesw
eresprayedasfollow

s:
Six

trees
per

treatm
entw

ere
sprayed

w
ith

m
ineraloil(O

rchex
796

in
distilled

w
ater)and

six
trees

perbioassay
w
ere

treated
w
ith

distilled
w
ateras

a
check.

A
llthe

treatm
ents

were
sprayed

to
runoffwith

a
hand-sprayer(Optimum®,model1401

-
RL

Flo-M
aster®).

The
spray

residues
were

allowed
to

dry
for

several
hours,

then
were

m
oved

from
the

greenhouse
into

a
grow

throom
(25.6

°C
;16:8

[light:dark]),and
covered

w
ith

the
cages.
H
eavily

infested
'D
elicious'

apple
blocks

at
W
SU

C
olum

bia
V
iew

and
W
SU

T
FR

E
C

w
ere

used
as

collection
sites

for
the

W
A
L
H

adults.
T
he

collection
w
as

m
ade

with
ahand-held

vacuum
(Black

&
DeckerDustBuster®

m
odified

by
Bioquip,Gardena,

CA
),
pow

ered
by

a
12

-volt
N
iC
d
battery.

D
uring

1997
bioassays,

the
adults

w
ere

separated
into

batches
in
a
cold

lab
keptat3.3°C,and

by
using

carbon
dioxide

to
stun

them
.
Therew

ereaspiratedinto
individualplasticvials.

Thevialscontaining
adultsw

ere
broughtoutinto

room
tem

perature
(22.2°C)

and
placed

on
the

floor
ofthe

cages.A
fter

bringing
the

adults
to
the

lab,they
w
eresexed

and
checked

forparasitoids
using

carbon
dioxide

(CO
2)

and
a
binocular

m
icroscope

(1998
only).

O
nly

nonparasitized
fem

ales
w
ereplaced

in
vials(10

fem
ales/vial)

and
stored

in
a
cold

room
at3.3°C.

Thevialsw
ith

the
leafhoppers

w
eretaken

from
the

cold
room

and
opened

insidethe
cages,and

turned
dow

n
on

sm
all

Petridishes
attached

to
one

side
ofthe

cages
to

allow
allfem

ales
to

exit
the

vials.
Those

thatw
ere

notable
to
fly

dropped
in
the

open
Petridish.

The
cages

w
ere

closed
and

w
atered

by
a
tube

w
ith

w
aterand

a
m
oistcotton

plug
inserted

in
the

side
of

the
cage.In

all
the

bioassays,
the

W
A
LH

fem
ales

w
ere

allow
ed

to
oviposit

for
3
days.

A
fterthattim

e,the
cagesw

ere
opened,

the
insectscollected,

and
placed

in
individual

vialsw
ith

70%
,alcohol,recording

thenum
berofdead,alive,and

thosethatw
erenotable

to
leave

the
vials

orthe
Petridishes,depending

on
the

technique.
The

cages
w
ere

partially
opened

and
checked

w
eekly,

in
orderto

observe
the

presence
ofnew

ly
hatched

W
ALH

nym
phs.

N
ym

phs
w
ere

counted
and

rem
oved

from
the

cages.
This

procedure
w
as

follow
ed

until
no

new
nym

phs
w
ere

found
for

2
consecutive

w
eeks.

The
variable

analyzed
w
astotalnum

berofnym
phsand

totalnum
ber

ofnym
phs

perviable
adult(thatis,those

thatcould
have

contributed
to
oviposition.

In
the

lattercategory
areeitherindividualsfound

aliveorindividuals
found

dead,butableto

3
7



leave
the

vialsorthe
Petridishes(presumed

alive
attime

ofrelease).
The

datafrom
nymphs

per
adult

and
viable

adults
was

transformed
by

ln(y+0.5)
due

to
non-

homogeneity
ofvariances.

Thedatawere
analyzed

using
PROC

GLM
ofSAS

using
a

com
pletely

random
ized

m
odel.

'

R
esults

a
n
d
discussion

BioassayA:
Nosignificantdifferenceswerefound

amongthetreatment.
Bioassay

B:
There

were
no

differencesin
eitherthe

mean
oftotalnymphs

however
when

the
nymph

figures
were

corrected
for

the
number

ofadults,
the

check
had

significantly
highernumberofnymphs/adultthan

the4%
rateOrchex,with

the
1%

and
2%

rate
treatm

ents
interm

ediate.
Bioassay

C:
Similartotheothertwo

bioassays,thenumberoflive,dead
anddead-in-vial

adultsvaried
considerably

among
thevarioustreatments.

Thereappearsto
beatrend

to
have

a
highernumberofnymphs/adultin

the
check,and

in
generalto

have
greater

nymphalsurvivalwith
olderresidues;however,thesedifferenceswerenotstatistically

significant.
Certainly,theunknown

ageand
sex

oftheadultspresentsaproblem
in
the

results
ofthese

3
tests.Also

the
life

span
ofthe

adults
found

dead
was

unknown
and

although
the

greatestcare
wastaken

in
handling

the
adults,there

was
stillconsiderable

m
ortality.

Bioassay
D:

Oiltreatmentprovided
asignificantreduction

innymphswhen
compared

withthecheck.
Afterthemodificationsmadetothetechniqueused

inprevioustests,the
differenceinnumberofviableadultsinbothtreatmentswasnotsignificant.

Although
there

isstillroom
forim

provem
entin

technique,the
results

observed
in
the

lasttestare
very

prom
ising.

The
statistically

significantdifferences
found

betw
een

the
C
heck

and
Orchex

796
(2%

v/v)encourageusto
look

forward
totesting

moredoses,inorderto
find

a
dose-response

curve.
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