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ILLUSTRATIONS

Mixed stand of tamarack and black spruce showing
hegvy defolistion of tamarack by the larch sawfly

Colony of larch sawfly larvase

Close~up of lasi-instar larva with hatched egg of
Begsga harveyi on dorsum of abdominal segment

Hormal cocoon and eonymph of female larch sawfly
and cocoon and eonymph of female parasitized by
Olesicampe benefactor Hinz,

Cosoons packed in moist sphagnum moss and wrapped
in dacron marquisette for storage

Packages of cocoons layered in moss in plastic
containers for cold storage

Screened wooden container for ouitdoor winter
storage of cocoons

&) Preguency distribution of larch sawfliy
adult emergence in a field population

B) Frequency distribution of larch sawfly

adult emergence from cocoons incubsated

at 15°C

lareh gawily cocoons with fructifications of
Spigaria farinoss

ic petri dishes with cocoons on sphagnum
noss for incubation

Plastic container with screened 1id for holding
larch sewfly larvae during cocoon formation
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IWTRODUCTION

The larch sewfly, Pristinhors erichsonii (Ha lartig), an important pest
of tamarack, larix laricina (DuRoi) K, Koch, and western larch, L. occidentalis
Hutt., in Hor T studied intensively, for seveval Jeargg by
entomologisis ¢ e reh Lab@fmtﬁry in Winnipeg. Bﬁf ﬁg Lh
time, variocus tecl edures for rea and handl:
have been develops 4 tested by repeat .
have been describ search papers el Vs
but others have no lished mat ap

i1 as for roar ts

pel (1957). 41
gsgs a dertak o
It is pressnited wit %
taking to rear this id
difficulties that ¢ RehH!
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ﬂe+pﬁdm of handling and rear gavily ﬁwzing

normal seasonal development, the xgerimenta} etete ck is
placed in cold Evdfa?ﬁ hﬂu¢7 the n g generation.

The final sect
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Manitoba an

I MASS REARTHGS

Larval Collections

To conduct experiment
have a guppi« of overwint
larval vearings can be
obiained by collecting
stands., Suiiable
upper crowns of infes
quite conspicuous (
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Due to the prolonged period of adult emergence and oviposition, feeding
larvae are present from mid-June fc the first week of September, About 2
days are reguired to complefe feeding and larvae begin dropoing to form
cocoonsg about the end nf the first wesk of July, The peak of
usually occurs about the end of July and all but a smell porti 2
dropped by mid-bugust. The is congiderable wvariation in the timing from

3

ke

M
w

i
vear o year depending on weather conditions. Mass collections of larvae
should be made at the pesk of the fge&ing;% i@d when the majority of the
larvae are in the fourth or £iith stadia. is is usually about 1 thiz

al

wesk of July.
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M&V ﬁanﬁe“ con Slﬁ%f&bi? in search of food. mhe r behavioral regus 18
in a tendency to aggregaie at the periphery of the branches and in &
portion of the crown. Due 1 r green coloration the feeding col
blend with the foliage. Their presence can be detected most readily by
searching for the defoliate h tips
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In making collections of larvae to obtain s g%@ﬂ
fourth- and fifth-instar larvae should be included. : ;
rearing is required when sarly-instar larvae are coll @@t@& an& zhﬂre is
nigh m@*t&l%ﬁg ﬁu?lﬂg r@azing @nﬁ handling., ¥or efficient handling the
collector leeve cage ’h@ageh@lﬁ screen approx. 8
inch diame ends ), closed at one end, with a
lanyard arrangement s eaving both ha ﬁdo free, Avoid
touching the larvas if >1lent has been used on the hands, In

larvae are generally in colonies &

the fourth and early ta
will not drop to the ground »haﬁ disturbed, The collection of larval

colonies ig facilitated by using hand pruners to f%mgve the part of the

branch on which the larva n

to drop immediately when the branch is disturi

ad&qua*e size should be used &
the tree or branches,

ate ﬁ~;aaza” Eﬁr”? T
P

be uged, o T
gently to a 881 t era
zes of @ %ﬁaﬁé@ 08 lowances or

8
sre heavily branche

rad T
supply of ff@@ﬁ fvi””g@ per tr&nﬁpﬁf@o



L

Hearing and Handling of larvae

¢

When the field co
they should be transfe
as described below.

lected larvae arrive at the laboratory or insecitary
red as 23 possible to L ring CAges prepar

g

the ruaring cages however they may bhe
iz s harvevi (Tnsd,). larvae
ﬁh@ pre%@nse Qf eges Gr

yaﬁﬁ tized by fthis

egg scars on the inje

detected by the naked
-

£33 ;g’ -
23 the egg has %@en mleugﬁed off, aft@v h&@wﬁlﬁgg
the point of eniry of the maggot wi indicated by a dark ares., Initial
segregation saves time during later s of incubation and rearing. Some
of the parasites will emerge in the fall prior to cocoon storage (Turnock
e

and Melvin 1963). Not all the larvae that had eggs or egg scars will produce
parasites. Because of wnsuccessful hatching or esiablishment of the parasite,
some sawfly adults will also emerge. The two groups of larvae should be kept

separate but handled in s similar manner,

larpge screened cages are used for b mass rearing of larvas. The
cages are illustrated and describved i :

Prepare the cages for rearing as followss

srs filled with water in
« th a sheet of acetate
in pi&ae with elastic bands. Cover
;nfs with clean, slightly moist

L inches,

hE:
anch tetches 4». e ;
Biaw’t}ug 1]/ "’iwjd_
the floor of
Sphg,%YLwﬁ moss

e 5 1 ab : he

5 :
The plagtic foam should it tightly arcund the bubts of th
be prevent the larvae from crawling into the jars and drowning.

Some branches should be arranged so that foliage contacts the moss
thereby enabling wandering lsrvae o find food,

ins sufficient fresh folliage, scaiter

{ﬁ§ Place the cages in a bright, airy but sheliered area and

i re sunlight. The cages should be
erve and water, The larvae may tend o
1y on the side toward the light

dge the larvae onto the foliage
a

Foliage congum larvae will not be great and ihe
aédiﬁ;&n of fresh f sgary until the third or fourth
day. At this time, e cage should be removed iaking
gare not to disturd - b ter jars, top with new plastic foan
and insert fresh foliasge as before., Pick out dead or diseased larvae and
discard. Remove the larvae from the old folisge into pans and redistribute
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them throughout the fresh foliasge, Check the moss for moisture and dampen
if dry. Since fifth-instar larvae consume foliage more rapidly than fourth-
ingtars its depletion is accelerated and cages should be checked daily if the
numbers of larvae warrant it. At completion of larval feeding, leave the
moss containing the cocoons undisturbed for a week to assure that cocoon
gpinning is completed,

Rearings of larvae parasitized by the id+raduﬁeé ichnsumonid, Olegicanmpe
benefactor Hinz, should be handled with special care to preventi loss of
larvese or contamination of cther study material, Because these larvae are
dwarfed and able to crawl through ﬁﬂus@hm”d screen, special cages, tightly
constructed, with fine mesh screen (smaller than 18 x 14 mesh) should be used.

Handling and Storage of Locnons

Seven to 10 days after feeding has finisghed, examine the moss, remove
the cocoons and handle them as follows:

{a} Exsmine all the cocoons carefully and remove all those that
obviously contain dead larvae, The dead material will congist of
poorly spun coccons with dead larvae visible, flattened cocoons and
cocoons with holes made by fall emerging parasites,

(b) Tn areas where the introduced parasite 0. benefactor is
present 1t may be desirable to separate the cocoons containing larvae
parasitized by this specles from the rest of the cocoons. The growth
rate of larvae parssitized by 0. benefactor is considerably reduced,
hmong cocoons collected at two relesse sites in Manitoba it was found
that almost all the cocooms of parasitized larvae measured less than
9,25 mm in length (Muldrew 1967). With a little experience it is
pogaible to recognize the small cocoons without recourse to actual
measurement (Fig. 4), Most of the male sawflies and some partially-
starved female specimens will also fall into the small cocoon
category. The "small" and the "large" cocoons can be treated in the
same manner buti keeping them separate will simplify handling when

the adulis emerge.

(¢) Package the apparently sound cocoons in lots of 100, in
moist sphagnum moss wrapped in dacron marguisette, taking care %o
avoid squashing the cocoons (Fig. 5). A label identifying the area
or date may be atitached if necessary. Numbered aluminum pouliry bands
are useful for labelling the packets by code number. ("Moist"smoss
feels damp bult no water can be sgueezed from it by hande}

(d) The m&rquiaette packages should then be iayer@& between
moist sphagnum moss in plastic refrigerator trays g?l 6) for storage
in cold rooms or layered in the same manner in screened contaliners
{mlgﬁ 7) @hat are buried w%&gr 12 or nmove dnches of nmogs for
storage outdoors in a seni-natural enviromment.
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Fig. 5. Cocoons packed in moist sphagnum moss and wrapped
in dacron marguisette for storage, Package has
aluminum band with identifying number,
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I SEASOHAL LARORATORY AND THSECTARY REARTINGS

Cocoon Storage., Incubaiion and Adult Emergence

After % h
prolonge 1
developn o
by bbﬁf”gﬁ iﬁ a ble
Cocoons should be gubjec
encounter under natural

normal room or outdoor sir
they are %o be s
at 10° 40 15°C ¢
holding temperat:
screened bhox {Figg 7) %o
beneath a foot or
subject to flicod

or incubation should be

I development

Removal of the o
mergence with
N s

timed to synchronize

z the
af the terminal shoots of o reg In southern and
central Manitoba and Saskst ?Eﬁ an, ots sually sufficiently
developed by early June and the cocoons should be remsveé from cold storage
during the latter half of May. Field emergence of adults extends over a
period of 2 to 3 months (Fig. 84) and even at uniform incubation temperatures,
emergence is normally prolonged (Fig, 8B), If a more or less constant
supply of adults is required throughout the summer, groups of cocoons can
be removed from stor g ] i id-May and mid-~Jduly,

For incubatiocnh, transfer the sound cocoons to
dishes Gsﬁ%almzﬂg a & : st sphagnum moss.
@ mm in dlameﬁ accommodate

T’ﬁ{n
d%vel

ﬁaz %@ grayhéei
icebox or refrig




% OF TOTAL EMERGENCE

% OF TOTAL EMERGENCE

10

A MEAN DAY OF
EMERGENCE

20 20 40 50 80 70
NO. OF DAYS AT 15°C TO EMERGENCE

Freguency distribution of larch sawflly adult emergence
field populstion in central Baskatchewan in 1953

Frequency distribution of larch sawfly adult emergence
cocoons incubated at 15°C commencing May 6
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Fig = 11 #

Plastic container with screened 1lid for holding
larch sawfly larvae during cocoon formation.

14



w

©w ,
AN
o o
LW
e ©
4
o o
(Gl e
O &
o on
<
mw
o o
o]
oo
Tt €3

ped 1o
e
ate some

£
=
&,

re drog
=

4

kva
2
s and ths

found n
poation

e

we




Heimpel (1957) recommer r the foliage with a mold inhibitor
such as Mycoban Ye have found that this is not
necegsary as the food is ch angeu ﬁ@@ ?r equently for mold to be an imporian
problem. In fact, sosking the folisge in the Eyccbaﬁ solution may be
detrimental because it pro b?@iJ gffects the i of the
nd excessive moisture has been found to be
e Iy iage should not be used after

o

e

iy,
4
&
S
o
e}
bty
=]
fod

PR

amarack in the Greenhonse fo
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HYaintenance of

Larch sawfly femsles normally oviposit or - ing vegetative
shoots of larches, larix spp. Eggs dissected om lare wily adults have
been incubated to the point of larval eclosion with izmzﬁmd success but at

b
least until thig technique is perfected it will be necessary to have larch
ghoots available in order %o rear the larch sawfly.

: In greenhouses in northern

Greenhouse conditions and faci es
ng the winter months is stimulated

1
latitudes shoot growth by tamarack dur

ri
by supplementing the natural ilghﬁ with arL7118121 11*am,nat10no Banks
of B8 £1, 215 watt, "cool white” reflect ne Fluocre 5o WHOBE
neight above the benches can be asdj lighting
zireuit should include a time gwitc artificial

n ol )¢ ¥el artili
illumination. Studies by Vaartaja (1 59) havm e"zamlisheé tha% %he
O luen

growth of tamsrack assedlings is sirong

his "long day” condi tionalg tamarack seedli
continuously whereas under his "short dap @ﬁdA&Auﬁm
éuLmWi% after the cotyledons and a few small guvanlie n

=
rowth of transplanted saplings is also stimulate

roper tempersture conditions throughout the year the
b@ provided with a thermostatically-control @a %@ag

) smat iouvres, adjusitable shades and a cooling dev
an "Arctic cooler” for use during the summer nmonths, I 30
% & g in the greenhouse should hs Wazﬁtalmed at abou
e
t 15°C at night. Mverv precaution should be taken
g7 ture exceeding 32°C

naferring larch saplin from the field to the greenhouse:
about 4 4o 5 feet in height are suitable for transferring
he greenhouse to provide shoots for aduli oviposition., 1

X ‘;u
L ar 1 =87
noul dug up in mid-October or later, after the needles have been cast
planted in wooden boxes measuring about 2 ft x 2 £t x 16 inches., The
of the boxes should be provided with drainage holes and covered to a depl
1

Hatursl light was supplemented by continuous fluos
for one month after sowing and thereafier,
- was provided for 13 hr during the day a

Y
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Clear polysiyrene-type plastic cages, of the type illustrated and
described in Appendix II, are used for oviposition. Two twigs are placed
in each cage along with two females, The cages should be examined daily
to determine the date of oviposition., At 21°C eggs will hatch 6 or 7 days

fter being lsid, When the lsrvae hatch they will crawl onto the needles
of the shoot or those at its base and will begin to feed. If they are not
transferred from the shoot to fromen foliage within s few hours after
atching they will soon die., For this reason it is necessary 1o make
requent examinations of the shoots once hatching becomes imminent. ZEggs
ith well developed embryos can be detected by their darker appearance.

?arv&l rearing: Small (50 mm diam x 9 mm deep) disposable plastic
dishes are suitable for rearing larvae, The fresh fromen foli ag@ is

oved from the deep freeze and placed on absorbent paper tissue for
, or 20 minutes to thaw, BSurface moisture is removed by blotting the
imge with the paper. 4 circle of blotiing paper is placed in the

tom of the petri dish and sufficient water is added to moisten the

er but not enough to cause puddling. Two fascicles of the freshly thawed
liage are placed in the dish and about 10 larvae are transferred onto it,
Larvae are transferred by removing the needles on which they are crawling
with forceps. If necessary they can be manipulated using a fine camel

hair brush but this is not recommended hecause of the susceptiblility of

the larvae to injury.

by bl by b
CRE FAN I

b

4 beby by
[
W'?:.i

The petri dishes containing the larvae are placed in s desiccator
jar charged with a saturated solution of NaCl %o maintain the humidity at
approximately 75% relative humidity at the rearing room temperature {”‘@3*
The greatest hazard to rearing at this stage is moisture that may occur on
the surface of the foliage or the petri dish, The small larvae becone
sntrapped in small drops of water, swell and die.

After two days the larvae should be transferred to fresh foliage.
Thereafter tﬂe foliage should be changed daily because progressive deter-
ioration of the foliage has an adverse effect on the larvae if they are
allowed to feed on foliage that has been thawed for more than tvwo days.
Larval growth is impeded and there is a loss of vigor often accompanied
by discoloration of the larvae. Most of the larvae so affected, regardliess
of stage of development, will eventually die, With daily changes of food
however, successful rearing and good survival usually results if the
initial hazards of larval establishment have been overcome,

After the larvae molt $o the fifth instar it is preferable to fransfler

them to slightly larger containers, Circular clear plastic boxes measuring
70 mm diam. x 19 mm deep are very suitable for this purpose.

When larvae are ready to cocoon they stop feeding and lie in the
bottom of the dish. When touched or disturbed they twist about v Lgorously.
These larvae should be provided with clean moist moss in which to spin
their cocoons and left undisturbed at room temperature for a week to ten
days., After that they can be removed from the moss and handled as

%

described earlier for pre-storage and storage treatment.
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racks to support fow mirigrator trays in an upright position
, 2 , of 1/; inch plywood and 1/& inch hardboard,
wood 81 ;ﬁﬁn@S by 18 inc es} are held a2t the ends
dboard { ¢ inches by 10 §f8 Lﬂaﬁas}ﬂ The divider or base is made
od (9 inches by 18 1nnhes} and ig nailed 3 inches below the
e, A rator strip of plywood (3 inches by 18 inches) further

1]

i
the upper poriion., Four 3/@ inch holes are drilled in the base %o
ranches that protrude into the water-filled jars below,
e attached to the underside of the base by =crews.

(b) Bread container-type cage (Fig, 3): This polyethyle
similar to the one described asbove but is slightly smaller,
tight-fittd MeasuTe 7 2 5 ?f& inches
To provi h 2 1/2 8 in digmeter ar s
These gre covered with 32 by 32 mesh lumite plastic screen.

1 inch diameter hole in the bolttom is provided io accommodate the branches.
The branch stems are inserted in a jelly jar filled with water and the “ﬁsle
asgembly is placed on g shelf in the rearing room (Fzgﬁ 4,

{c) Jumbo ﬁo4*edzyiep@ juice container-type cage: This cage is made
from & ;u&eé container measuring 4 1/8 inches in diameter and 7 1f2 inches
in heig*t/ (ﬁlﬁg ﬁa) To provide ventilation 2 2 inch by 2 inch hole is
cut in the wall and covered with 32 by 32 mesh lumite plastic screen, The
centrs of the pouring spout 1id is uf out leaving an outer reidaining ring.
This then serves as a snap to hold in place the pisce of plastic foanm
through which the sfems of the b ran cbeﬁ are inserted, The racks to hold
these cages are made of two pisces of 3 L inch plywood measuring 9 inches

g 27

inches and four 1/2 inch diamet ﬁgwel (Fig. 5b),

o e

St
oy

(4} Polystyrene plastic cage for oviposition in extra-seasonal
T

This Qag@ is made from a cle% agtza utility box measuring 5 3/4 1
3 1/2 inches by 1 Y/# inches A hole 5/16 inch in diameter is cut
centre of esch side and one en&a A pisce of fine megh dacron margu

glued over each of the side holes 4o provide ventilation. The
coommodates the stems of the terminal shoots provided fo
oots are fitted tightly in the opening by wrapping a sme
e plastic foam around them, This prevents the escape of
h The cages are supported on racks made of 1/2 inch plywood

suring 6 inches by 7 inches and four 1/2 inch diameter dowels
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Fig. 3. Polyethylene bread container-type cage for oviposition and
larval rearing,

Fig. 4. Refrigerator tray-iype cages (top shelf) and bread container-
type cages (bottom shelf) on metal shelving in rearing room, One
cage of sach type open to show inberiocr,
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(b)

Fig, 5. (a) Polyethylene juice contaeiner-type cage on supporting rack,
{b) Drawing showing details of construction of rack.
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{b) Drawing of construction details of r
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