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IMNSECT PATHOLOGY

Two Entomopoxvivus Sirains Isolated from the Spruce Budworm,

Chorist fumiferang {Clem.).—Entomopoxvir {EPY’s) have
mmpmi{}m‘ Hari to vertebr but  differ

cantly enomic structure and protein composition {Ari,
Virology 6% smfﬁéa 19761 z\f‘i ‘“mcs‘ EPY's cluded in a

proteinacecus mass and are ¢
EPV's were first ¢ *égvx}t‘c
1963y and :«:zzi&seq wently sev & L}rzimgamm
Lepidoptera and Coleoptera {Bergoin and F}a%m pagu 169-205 in
Maramorosch and Kurstak, eds., Comparative virology, Plenum Press,
1971). An EPV was isolated from the Z-yr-cvele spruce budworm
Choristoneura biennis Free, by Bird {1, Invertebr. Patholl IB1130-161,
1971y and, more recently, 1 Burke isolated an entomopoxviras
imm O fumiferana (Clem.) that i some very large wir
inclusion bodies {(VIBs). On ¢ examination theve appeared to be
two distinct populations of virus inclusions in infected larvae. The two
types of inclusion bodies did not coexist inany one infected cell, and this
indicated that thers may be two virus strains in the original isolate from
C. fumiferana. ()m type of VIR {strain 1) is oval and larger than the
other (stramn i), w ses 4 larger numbers of
mclusions per
These virus lolates were propagate oo in second-instar larvae reared
on artificial diet, laa% diet cup received 10° VIB's and the larvae were
mw*mtr,d m‘ “ach larva was diagnosed imﬁiudzzd%ﬁx for
1 passaged in additional larvae;
the HBs from individual insects, The
nl &ﬂé 4.5 mL was added
the refative

H

thzs was done h ext mang
ci}nesmmtion was n’ﬁ wm:ai to 2 8‘ \-’H%’

amount of \tmw Hover st

strain | VIB's were detected in m*wz»é
i virus is more virtlent, W hm e
insect, strain 11 mtcséawj »&
**\ﬁ*m‘uaii ; mm- ated Ei ¥

;':‘ac: this i ed that strain

ated in the same

1 us and

¥ ’m:; that a pure

of the number of
§

dif&:mmiai Cemrifwa;imx irs a Sorval c&mr‘fugeﬁ and thcsr ize was
The sive of strain §
#2020 umx T
v and as smallas
H inclusions by
;Eu\'iami the
5 m; U gt ma the

t}a‘%e% strain 11 em%mmm were 48 X 53 pm and 2.4 x 3.4 um.
Mzhou vh there 8 considerable varability in the size of strain |
inclusions and, 1o a lesser extent, in those of strain 1, the shape of each
ig characteristic.

from measurements o ?
i,é;um” a few w‘dm,(m bodies s
54 x 7.1 pm were observed
compar n 3 m*ic% xm‘mv

celis  infected  with st T oand strain

1

L0 fumi
‘CH!OE?EU?:’}XK

it is conceivable that these two strains of virus
nature in different spruce budv 1 populatio
populations mwerge, a double infection ocvurs. T
will then ;m»;iu» mﬁf the mu Et‘ hoation of the ke
will either zc.dm 3

ent virgs
Strain d§=i§

ENTOMOLOGY

Pine Oil Prevents Mountain Pise Beetle Attack on Living

red on bark surfaces of E}gagiﬁx«
anco) log sections delaved and
o to reduce ?mria

Lodgepole Pine Trees.—Pine oil spra
fir { Pseudorsuga menziesii [Mirb ] T
reduced aftacks by ambrosia beetles and appearsd a
h‘tttttf: ai*'ﬁ&'»: iholt, Bi-mon. Res. Notes 35
Can.

A‘ # eriment to determing me
effect of pine {‘5§§ on attacks by immmam pine beetle {Dendrocion
pondersae Hopk.} on living lodgepole pine trees {Pinus contoria
Drougl) was carried owt in a 140-yr-old primarily lodgepole pine stand
east of McLeese Lake, B.C., in the summer ,i 1975,

Twenty uninfested pine trees were selected in anares adjacent to s
natural inf ion of mountain pine beetle. The lower 2.4 m of the
stems of 10 trees were xymy*d to the drip point with umﬁi%u ed Norpine
65 {pine oil, supp arthwest Pczmcim et Corporation,
Anacortes, Wash,, 98 . ure sprayer
ﬁH“’ﬁSi)ﬂ Manuf. Co. Model er 10 trees
3 umﬁ:a{f, cont

with fwo caps
a-pene {9}
iy :%‘,. and with Smi of ¢
fene Boston botile 1o
s (Piiman et al, 7. Ange

f?nm&,h 1 Econ. Entomol. 64:426-430,
ethanol in a loosely capped
advantage of po i
Entamol, 203-208
The trees we

””{5 Irges were
An&

gio thc. fuwm*u was observed
although @&mag QULUTE
i% trees. The pine oi, ¢
¢ mountain pine beet

No evidence of n%}
on the Eﬂi“@ m g {}Lmh




Figld Test of Swedish “i}mmg}me
Mountain Pine S@eﬂf* h

?hemmam& Tenp with

] Y"’f;{k ""}1"2 e
trap an

o the jar
$, $1X in 3 circle and
: 026
en into the
simately 30 cm

mtsmamm pine b«wz}e
v. 1daho, ’\i(\\cm\ )
added to

sl ;ams smxl {

as %mm
. Entomol. ?ML
{Billings ¢t ¢
patr with ethanoi

in eperation.

olt, with pheromone-con

174 ml pondelu

acetone in th &
not entering it, a sti
was attached neart

> arviving at the trap but
mdiameter and 22 cm high
g. 1y the ratio of surface areas
of the 3;51i trap {mmux the grea obscured e sereen) and screen was
38 to 1. The traps were checked seven times in the 10-day period.
Mm@ugh the number of beetles caught was small {Table 1}, the test
does indicate that the pipe trap is suitable for dead-trapping mountain
pine heetles. However, the number of bestles that sntacked all
surrounding pines, some as small as § om dbh, farexceeded the number




weromone bait currently avadlable is
Further rcssan:?z s needed to produce a bait that is

trapped. This indicated that the p
not very effective.

competitive with natural pheromone sources, Le.. mountain pine
beetles attacking trees.

Fewer beetles per unit surface area were caught in the pipe traps
than on the stucky screens {36.6 vi. 54.7 beetles; m?). This showed that
only 677 of the arriving beetles were caught in the traps. The lowness of
the catch may have been due o the nature of the hmta which did not
offer the beetles a strong enough stimulus 1o ¢ enter the trap through the
holes, and/or to the smooth microsurface of M ipe, which caused
landing beetles to lose their grip and fall. A brief laboratory test with
undisturbed mountain ping beetles md;caw that “‘my did ingdeed have
difficulty walking on the vertical surfaces of the pipe trap. Thus a
mz;g%zer surface may increase catches substantially

iso, in order to decrease the catch of nontarget ﬁ:gamwm \ux,h as
{‘ELLJHOUN nsects, e.g., Enoclerus (Coleoptera: Cleridae
the diameter of the holes in the trap can be reduced from t' : 1
A hole diameter of 3 mm would be adequate to accommaodate even
larger Douglas-fir beetle (D peendorsugae Hopkins and the spr
beetle (D). rufipennis [Kirby]y

Gustavsberg Lubony! Company, Sweden, provided the pi
through the Britsh Columbia Ministry of Forests, Protecti
Victori B.C~HA  Moeck, Pacihic
Victoria B.CL

Forest Rexsarm

MISCELLANEOUS

Surface Sterilization of White Spruce Twigs, ~“;mi;m:- sterilization is
an essential routine in the preparation of plan sue cultures. s
purpose is to kill all microorganisms on the xurfzm of the tissues and at
the same time to minimize damage 1o tissue cells. The o
{ surface steriization is soaking of the tissues for 1
m hypochlorite {(NaQCYH solution {Gambo
ue culture methods, Nanonal Research Council of Canada.
nerally detergent 15 added to facihtate penctration of the
ng solution into hollows and other difficult-to-reach places on
ue surface.

Surface sterilization of current-vear shoot <e't§ f white spruce,
Fivea glouca {Moench) Voss, was attempted with 3 aOCHor 30 min.
The result, however, was that maost stem sections were ipsufficiently
sterilized. 1t was {hereforc decided to determine if better results could be
obtained by (1) modifving the

3 COmMmMOn
-3 minin
1 Wetter,

NaOC! coneentration
umes, (2} adding di!fmm detergents, or {3) adding othe :
steritizing chemicals to the NaOQCl solutio A u)mmcruai %iqmd
bleach ("Javex,” Bristol Myers Canada Lid,
tap water was used as the NaOUC! source

The ﬁc‘fewmﬂ\ var ,R

{BIYH), Tween 20, Extran 300{BDH), Triton x45, and Contrad :EB{‘K P
Cyy were used in the NaOU solution at 0
additives to
deca

viv. Other

the NaOC! solutions were {%w
anoic, oleie, and hnoleic acid {Purtich, Ca
3 1975) at 0.59 v/ v salicyehicaad Sg/ Ly {r
potassium iodide in combination with ;tsoi
K-15, each at 16 g/ 1. {GAF Corporation US
Dormant white spruce branches were col
and early winter and stored in plastic bags for 2- #
ar shoots were cut into sections about 20 mm iong

. and the
em‘ix of each section were sealed with molten wax to prevent pemzmman

of the sterilant into the stem through the vascular svstem. The sections
were transferred to 400 mL of sterilizing solution (20 sections per
beakeryin | L beakers covered with plastic wrap and were placed ona
shaker at room temperature. The sterilized sections were washed twice
in sterile distilled water. The waxed ends were cut off, and the sections
were placed in test tubes {one section per test tube) with nutrient
medium {Romberger, Varnell, and Tabor, USDA Forest Serv. Tech.
Bull, 1409, 1970) to which had been added 1 mg/L 2.4-D. The cultures
were kept at 21°C i approximately 500 lux of fluorescent lightfor 16h
daily. The cultures were maintained for 6 wk, after which
contamination and survival rates were recorded.

in the first experiment, NaOC! was used at 1.2, 2.4, 4.8, and 9.69
for 0.5, 1, 6, and 24 h, with or without detergent ( Decon), with 20 twig
sections per treatment. The experiment was repeated three times, each
ume with material from a different colléction date. The result of all

Gentian viels 55 43 5 3 5 i
fodule - PYVP 45 48 3 g & 12
Na O e &1 57 o o @ 4

“Needles and ste

0.5- and t-h

shogroen

treatments was that all cultures be
longer exposure times, the highest NaOC)
most of the sections, Ihusimc only 6-or
or 4 8% NaOC were satisfactory. Table | presents the poocled results of
these treatments. Contamis n rates were lowest at the longest
exposure time and the highest NaOC! concentration. The number of
noncontamia ons {needles turned brown) was highest
after 24 h exposure o 4.8% NaOCH indicating that this treatment
approaches the maximum exposure 10 NaOC! that can be tolerated by
the sections without excessive moriality, Adding detergent iow-’"cd the
contamination rate, but may also have mu" ased the toxicity of NaQC!
to the sections. The needles of the surviving sections rundmed fresh
green during the f»«w& culture period. About 30% of these sections
developed vigorous green callus from either the stem surface or the
basal parts of the needles. Some lateral buds on the stems developed and
flushed into new shoots. Some of these lateral shoots were dissected and
transferred 1o a fresh medium, where they further elongated and formed
new calluses, demonstrating the vitality of the surface-sterilized
material.

In the second experiment, different germicidal chemicals were
added to a low concentration {1.29) of NaOC! and the sections were
exposed to these solutions for [ and 24 h {Table 2. Sterilizing for L hin

HCAME CONLAMINALE
centration (9.69) k
htreatments with 1.2,

b

AR




NaOCl alone resulted in all cultures becoming contaminated. None of
the other chemicals used, except possibly Extran, effectively reduced
the contamination rate after 1 h sterilization. Sterilizing for 24 h in
NaQCl alone again resulted in a high contamination rate, but the rate
was reduced by both the detergents and the fatty acids. However, the
farty acids appeared to kill more of the sections than did the detergents,
Again, about 30% of the surviving sections developed rapidly growing
catluses,

In conclusion, it appears that white spruce shoot sections require
much longer sterilization in \"aOCi than plant parts of most other
species, possibly because of microorganisms residing in hollows in the
rough bark into which the sterilizing solutions penetrate only siowly.
Adding detergent or fatty acid improved fm [ ?utv eness a% xhe
steril z:m solution in destroving the
acid also increased the toxicity of the germicid
of dipping the sections in hot wax before st
essential. In subsequent experiments the surviv
nonwased sections were aboul the same —1 M.
Forest Research Centre, Fredericton, N.B.
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