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THE REARING PROGRAM OF THE
FOREST INSECT SURVEY IN THE MANITOBA -

SASKATCHEWAN REGION FOR 196/

by

J+C.E. Melvin

INTRODUCTION

Although the Winnipeg Forest Insect Survey was established on the

campus of the University of Manitoba, the Forest Insect Survey did not become
fully operational until 1943, The insect material was reared from 1943 to
1951 in a screened insectary during the summer and the pupae overwintered
at 4O0°F in a root cellar., Overwintering larvee were placed in vials with
foliage, plugged with non-absorbent cotton and buried between layers of
moss in screened frames just below the surface of the ground. A light
layer of parth and leaf litter was placed over the frame. A new survey building
was constructed in 1951 consisting of a general office with an insectory
on either-.side. The overwintering material was stored in a cold storage
room constructed in the basement of this building in October at 35°F, The
temperaturk was raised in mid-February 2 F. every second day until a
meximum of 70°FP.was reached. This temperature was maintained until adult
. emergence was completed, In 1962 the Forest Insect Laboratory moved

~into the new wing of the Department of Agriculture Research Station, and
the rearing program of the Forest Insect Survey was carried out in a
controlled temperature and humidity room end cold storage room on the
third floor of this building, This report covers thé rearing results obtained
in 1964 rearing program in the Manitoba-Saskatchewan region. By analyzing
our rearing techniques and degree of survivdl it is felt that it would show
how better handling and rearing procedures could be incorporated into our
present rearing program.

THE REARING ROOM

All survey samples are reared in a specially designed rearing room,
which measures 18! x 22'6%, This room is illuminated by banks of daylight
fluorescent lights controlled by a time control switch. Temperature is
controlled at 70°F, and relative humidity at 60 per cent.

Working counter space with a seating capacity for five people
extends across one end and along one side of this roome Above the
counter, wooden shelves with sliding glass doors for storing glassware,
killing vials, and other related equipment are located. Seven mobile rearing
racks and metal shelving is located along the other side of the room, The
metal shelves are used for holding rearing cages for mass collections and
large plastic containers that will not fit into the rearing racks.



One Forest Technician supervises three Student Assistants in the
rearing room during the summer months, Additional swmmer help in the
rearing room is provided during the peak of the work load to assist in
feeding mass collections, FEach person feeds a group of insects on a
specific host.

REARING PROCEDURES
Larval Rearing

Insects to be reared are generally placed in .a sterilized, closed-top,
8-ounce jar containing fresh foliage. A survey number and rearing sheet
are provided for each species of insect received, In the rearing room
additional fresh foliage is added and the sample is placed in the appropriate
place on the rearing rack or shelf. Fresh foliage is gathered locally three
times a week but has to be gathered out in the field once a week and placed
in the cold room until required for feeding. Larvae are provided fresh
foliage every second day and pertinent data are recorded on the rearing sheet.
In the rearing of most samples a mixture of soil, sand, vermiculite or rotten
wood is placed in the jars to aid in cocoon formation, Artificial media is
sometimes used in rearing wood boring insects.

A new rearing sheet has been devised at this laboratory incorporating
larval, pupal and parasite information on one sheet. The larval section
of this form bears the survey number, tentative insect name, stage and
number of specimens, host tree, origin of sample and date collected. The
pupal section is divided into laboratory reared and field collected pupae.
This section contains such pertinent data such as date of pupation,
number of pupae formed, sex and number of emerged adults, number killed
by parasites and the order of the parasites. The back part of this
rearing sheet contains all the data pertaining to egg, larval and pupal
parasites. (Form 4).

Rearing of lafvae and pupae was carried on using the methods noted in
the following table, These procedures are coded by means of a two-digit
system as followss

1st digit - Larval treatment -

1. General 2-day feeding procedure,
2. Food added as required,
3. Reared as received,

be Fed artificial diet.

|
5 Other - specified.

2nd digit - Pupation medium =
1. None required.
2 Mixture sand, soil and vermiculite.
3, Peat., 3

de Cork or rotted wood.



Form "A" - Larval Rearing Sheet 19

F.I.S. 19__
Date Collected Survey No.
Final Identifications By Date
Tentative Identifications By
Locality County Forest Dist
Remarks
Part of Rearing
Host Host Attacked Record By
Fresh |Living | ag | Host | Larvae Parasites
Date | Food |Larvae |? [C |M Pupae | killed by| No. Order Remarks
parasites
Form "B" - Rearing Sheet Laboratory Reared Pupae 19 _
No. of Host Emergence | Pupae lParasites
Date | pupae |[Male| Female| ¥ | killed o, Orden Remarks
added by _par,

Form "B-1" - Rearing Sheet Field Collected 19




Parasite Rearing Sheet 19__

Host Rearing Record by
Remarks
Form "C-1" - Recovered from Eggs
Far. Date of | Date of Date of Emergence | Remarks and Identified
No. Recovery Pupation Male Female 7 parasite by
jdentification

Form "C~-2" - Recovered from Larvae

(Circle appropriate term:

Ectoparasite, Endoparasite)

Form "C-3" - Recovered from Pupae

(Circle appropriate term:

Ectoparasite, Endoparasite)




SANITATION AND LARVAL DISEASE

Glassware is manually cleaned and washed for three minutes in a
dishwashing machine and then oven-dried at 250 F, All instruments used in
the handling of insects such as forceps, scissors and probes, are usually
immersed in alcohol usually after each sample has been fed or if a disease
is suspected. When insects show symptoms of disease within five days of
arrival they are removed from the rest of the collection. Diseased material
is selected for preliminary diagnosis. The specimens and a disease
enclosure slip and then forwarded to the Insect Pathology Research
Institute at Sault Ste., Marie for final diagnosis,

Pupal Rearing

Foliowing pupation the pupae are removed from the larval rearing jar
and placed in a new jar layered with moistened absorbent cotton and
pertinent data is recorded on the rearing sheet. The closed-top lid is
replaced with a screen~top 1lid. When pupal parasitism occurs it is
recorded on the parasite section of the rearing sheet that include such
information as recovery and emergence dates, number of parasites, and
the family name of each parasite.

WINTER STORAGE

From 1951 to 1962 overwintering larvae and pupae were kept in the
same containers used during the summer and stored at 35 F. for approximately
125 days. Overwintering larvae are transferred to clean jars and fresh
foliage is added. Since 1962 overwintering material has been stored at 45 F.
for 130 days. Overwintering collections are placed in cold storage in the
middle of October and removed in February and incubated at a temperature
of 70 F, and 60 per cent relative humidity.

REARING RESULTS

Results of the rearing program for 1964 are summarized in Table 1,
Included are 31 species of Coleoptera, 7 species of Diptera, 57 species
of Hymenoptera, and 250 species of Lepidoptera. Percentages were not
given for wood boring insects. Only those samples that contained 5 or
more specimens are shown when percentages of rearing success was presented
(Table I). Rearing success was estimated on recovery of the host or
parasites. The rearing success of the various orders of insects are
shown in Table 2,

COLEOPTERA

In general satisfactory results were obtained in rearing most of the
wood boring insects. Rearing results were poor for late larvae or pupae
of chrysomelids. Coccinellid larvae were successfully reared on either
aphids or scale insects,



DIPTERA

Rearing results for this order of insects were generally poor
regardless of what instar they were received. Partial rearing success
was obtained in the families Cecidomydiae and Syrphidae.

HYMENOPTERA
Fifty-seven species of Hymenoptera were reared with varying amounts
of success.

Argids reared very well, with 47 per cent rearing success was
recorded in this family,

Rearing results of late instar larvae and cocoons of cimbicids
showed a rearing success of 33 per cent,

Particular attention was given to rearing of cynipid galls and good
rearing results were obtained. No percentages were calculated for this
family becuase of their type of habitat,

Rearing success of diprionid material was generally poor, and only
25 per cent were successfully reared.

Eurytomids and Pamphilids were difficult to rear and poor rearing
results were recorded.

Tenthredinid larvae feeding on deciduous hosts showed very high
mortality and many failed to spin cocoons. Rearing success for this
group was only 14 per cent. Larvae feeding on coniferous hosts faired
much better with a 33 per cent rearing success. Better rearing methods
&e essential in this family if rearing results are to be improved. Through
experimentation it has been found that larch sawfly cocoons stored at
3/ F. on moss until February and incubated at 63 F. reared more successfully
than those reared under general insectary temperature and humidity. It
has been found that with a lower incubating temperature adult and parasite
emergence was much higher,

LEPIDOPTERA

Because of the large number of families involved only the major
families of this ordér were agsessed. '

Arctiidae - In general, the rearing results were acceptable for species
feeding on deciduous and coniferous hosts. Thirty-five per cent of
individuals on deciduous hosts were reared successfully as compared
with 25 per cent on coniferous hosts,

Gelechiidae = Thirty per cent of specimens on deciduous hosts were reared
successfully but none were reared on coniferous hosts,



Geometridae - A total of 52 known species of geometers were reared and
rearing results were considered as acceptable, Rearing success for
geometrids feeding on coniferous hosts was 40 per cent compared to
2/ per cent for those feeding on deciduous hosts., late instar lapvae
generally reared successfully but early instar larvae were difficult
to rear and most of them failed to pupate.

Lagiocampidae = The majority of this group was made up of moss collections
of Malacosoma spp. Although there was some mortality due to disease,
a rearing success of 52 per cent was recorded.

Lymantriidae -~ Species on deciduous host showed a rearing success of
48 per cent compared to those on coniferous hosts of 85 per cent,

Noctuidae -~ A total of 41 known species of owlet moths were reared.
The overall rearing success of this family was considered poor with
only 29 per cent rearing success on deciduous hosts and 25 per cent
on coniferous hosts.

Notodontidae « Good rearing success was recorded for this particular
family,

Olethreutidae -~ Comparatively poor success in rearing deciduous
feeders was recorded but in rearing coniferous feeders the rearing
success was good with 41 per cent being reared to the adult stage.

Pyralidae - Rearing results for this group was fair. Deciduous =
feeding and coniferous-feeding pyralids showed a rearing success of
38 and 36 per cent respectively,

Tortricidae - Approximately 38 per cent of all the leaf rollers that
were collected reared successfully., Early instar larvae in this (
group were difficult to rear and mortality was high,

PREPARATION OF MUSEUM MATERIAL

Adult specimens of both parasites and host insects are pinned and
labelled immediately following emergence except micro-lepidoptera which
are not killed until just before the specimen is to be spread. Chalcids
and cecidomycids are preserved in 70 per cent alcohol. Various sizes
of killing vials are used and this depends on the size of the specimen
to be killed. Ethyl acetate, the killing agent, is applied to an
absorbent cotton plug in the top of the vial,



CONCLUSIONS

Although the majority of samples received are late instar larvae or
pupae rearing results are only fair except in occasional incidences.
Generally eerly instar larvae are difficult to rear and mortality is usually
high, Even though reasonable care is exercised by field technicians all
collections do not arrive in perfect condition., Some mortality has been
reduced by the use of cellophane bags to prevent deterioration of foliage
and styrofoam coolers for holding F.I.S. tins until samples are mailed,

The greatest mortality occurs when samples are delayed for any period of
time in transit.

RECOMMENDATIONS

Improved rearing techniques are necessary for rearing some of the
gall mroducing, wood boring and needle mining insects., Cellophane bags
should be used for most samples collected. Insects should not be put
on dampened foliage in the mail because they become deteriorated and
become infested with disease organisms. Field collections of early instar
larvae should be carefully selected and later instar larvae given
preference when samples are taken. Selection of late instar larvae in the
field would increase the chance of survival in the laboratory and more °
information on parasites and disease organisms could be obtained,

Adequate foliage should always be provided because of the length of time
some samples are in transit.



TABLE I
Rearing Results of Insect in 196L, Indicating the Order, Family, Genus, and Species of 7
Material Collected in Various Stages from Deciduous and Coniferous Hosts with Rearing

Results e ez — N —
INumber | Per Code of
‘ No. received Bumber of |reared |cent rearing
Tort by stage parasites to rearing| sx methods
Insect {ree EL LL P Iym | Dip | adult | success and remarks
COLEOPTERA
Buprestidae -
[ Deciduous
Agrilus sp. W Twigs |infested 0 3.1
? i :
Agrilus anxius . _WB_ Twigs infested | 1 0 3.1
Agrilus criddlel | W |Twigs infestod L2 20 3.1
‘, ‘ .
Agrilus poss. : , |
liragus ; : ‘
tA_ |Twigs infested 0 - 3.1
Buprestid sp tA |Twigs infested ‘ 1 0 3.1 —_
% S
Totals = ( l ! L ZO
—
1 i
Cerambycidae - | |
"~ Deciduous ! ; ! i
. . l :
Corambycid spp. | W |Twigs infested 0 4ol
: i v
ecCH [Twigs infested [ 1 4ol -
tA |Twigs infested 2 1 Aol
Hyperplatys sp. W (Twigs infes%,ed 21 . ] 15 3¢l
Oberea schaumi i tA |[Twigs linfested 0 3.1
Saperda poss. ,
T
5 Calcarata : tA (Roots linfested 1 2 5 31
Saperda calcarata: bPo [Twigs infested 0 3.1
. Saperda concolor : tA [Twigs finfested 1 0 3.1
I P 3 |1 s 3.1
Jf-s;‘ psrda populnea I ! | !
; moesta bPo Twigs infestied . .0 3.1
; , i | ~ |
{ ¥ EL - Early larva&; LL — Late larvally P = Pupal ‘ f
Dash 1n per cent rearing succes column means numbers too 1 to compute percentage

#% Not given for borers, weevils, bark beetles and gall insects,



' No. received Rumber of [reared |cent rearing
Hont . by stage parasites | to rearing methods
Insect iree EL LL P Hym | Dip | adult | success %% and remarks
Saperda tridentata | wE | Tree {infested 23 28 34
. ootals - s1 | 3|55
Chrysoms] idae - ]
| Deciduous ﬁ l
Calligrapha spp. W « 6 ' i Iy 66 2.iw
B 1] 0 - lea
m Loy | Lo | W jea
Co Ly 0 - 21
|Chrysomela crotchi | tA ‘ 22 | 13 | 0 6 2.1
Chrysomela spp. § W L3 1 2 | 2.1
i | Co 1 1 - 2,1
Al 1 1 ‘ |1 1k 2.1
g L |
Rose 1 ' 0 |24
Totals - 291 i 01 13 {1 8 |
Loccinellidas
; Conifer —
[Cocetnelitd sp, | L 2 2 5.3 Fed on aphic
ﬁmg;gspis comzeneré iP 27 3 1 5.1 and scale
Totals - 29 0 0 5 17
1 ]
ECurculionidae - §
} | Deciduous ! ! ‘ !
McMimmw_Wm | o - 'L
Magdalis sp, | W8 Twies infested | 17 | 7 -



umber | Per Code of
No. received Number of |[reared |cent rearing
Host by stage parasites to rearing methods
Insect tree EL LL P Hym | Dip | adult | success| #*and remarks
Magdalis gentilis W Twigs|infedted 3 ly | - 3.1
| §
Totals ~ | ‘ : | 20 0 11 l
| ; T *
Gurculionidag - !
| Coniferous | & : L
Pissodes sp. ' 3P Twigs:,infes}ted ' 0 - A‘ 3.1
Pissodes engelmann;;: iP Tm.gsiinfef;‘,bed | ‘2 - z 3.1
Pissodes strobi ; wS Twigs{.infe%ted | 0. & '3
' bS _|Twigs linfested ‘ 1 - 1.1
rP mgmnﬂasﬂaad A L1l - 3.1
JP Twigs infested | 1 3 | 1 I 3.1
WP |Twips 'infested l 17 ‘ - |3
Pissodes terminalis| 4P Twig.'s;infes!teg ; | L b - i 3.1
Totals = | | 1 13 l3
Scolytidae - 1[
Hylurgopinus rufipes wE Bark infested 1 0 1 - i 3.1
Totals = : A S
l
Scolytidae - N
Coniferous { i
"Scolybid SD. ' bF Twigs ginfes‘bed ‘ - 0 : - 31.]
‘;rIps borealis wS EiTwigs‘:infesz.ﬂ:ed i Iy = i 1.l
L | i ‘ |




10

S SRR ey e
mu~—~—¢~.—«_—___~.;T-m~—~ umber | Per Code of
No. received Number of [reared |cent rearing
Howts by stage parasgites to rearing methods
Insect {ree ‘ BL [ LL 1 P | Hym | Dip | adult | success| ** and remarks
Pityogenes |
plagiatus scP Twigd infepted | 21 - 3.1
Pityophthorus sp, | scP Twigd infeLted | 9 - 3.1»
jP Twiggd infelsted 27 - ! 3.1
Scolytus piceae wS Twig% infessted 6 - 3.1
| |
Totals - | "0 0 67 -
Tenebrionidae - i ; %
B Deciduous  |
Bolitotherus ]
cornutus wE Conk {infested 19 - 3.1
v ! ;
L
| | "
. ( ;
1 | |
Totals = 5 0 0 19
DIPTERA
Apromyzidae - !
Deciduous
Agromyza schineri : tA 3 gplls 0 3.1
Total ~é 3 0 0 0 0
Cecidomyidae =
Deciduous 5
i Cecidomyia spps . W Twigg infepted , 0. - i 3.1
; tA ': Twigﬁ infepted 0 - g




g

13
B e —
No. received Number of :?:23' Z:;t g:giigg
Hort by stage parasites to rearing methods
Insect lrec | EL | LL | P | Hym [ Dip | adult | success| ** and remarks
Phytophaga
.rigidae W 82 falls A2 L = 1 3.
Rhahdophaga |
trobilotdes | 78 balls | 3 71 = . 3.1
S i
| ! : | !
To@a_xl~f i_160§ ‘ 3 0 19 -k
Cecidomyidse - ‘ 5
Goniferous ‘ |
| Cecidomyia ’; ﬁ | -
_balsamicola 3 bF 1 0 0 0 - 13
Total ~ ! 1] 0 0 0 0
]
Syrphidag -~ ; : i |
P~ - s
Syrphid sp. A 5. | 0 0 isa
. lecCH 2] 2 o - 5.1 fed on
1 g W ) 1 - 5.1 aphids
{ » Al 3 0 - 5.1
*i bPo 71 1 0 0| b5d
" : Misc 20 U 2 2 67 5.1
Total= 19, 2] 31 0| 3 23
;’
i Syrphidae -
f Coniferous | g g :
. Syrphid sp. —~¥S i1 2 L3 t - [ 52
L | bs 1 o - | 5a




1

T [;umber Per ' dode of
No, received Number of [reared |cent rearing
Host by stage parasites to rearing methods.
Insect iree EL LL { P | Hym | Dip | adult | success|** and remarks
Jp L 1 3 - |51
_ Total - X 7 1 0] 6 87
| Arpidas ~ Deciduous
Arge spp. wB 3 0 - 1.2
A 2 0 - .. 11.2
Arge clavicornis | W 3 | 0 - 1.2
n |1 1|1 0. - 1.2
wB 1 j12 | 1. L 29 1.2
Arge pectoralis Al 82 |16 61 62 1.2
wB 19 | 11 | 7 23 1.2
Total - 2 f1a7 |3k 0 o |72 | k1
Cimbicidas -
Deciduoug
Cimbex Americana AL 5 1 1 Lo 1,2
americana W h|] 1 ‘ 2 o | 1.2
bPo 2 0 - 1.2
tA 1 0 - 1,2
wB 2 1 - 1,2
}Trichiosoma sp Do 1 ‘0 - 1.2
}Irichiosoma
| trianpulum %B ' L 1 - ] 1.2
tA 1] 2 1 - 1.2
W 1h 1 L 36 1.2
| Zaraea americapa | Misc| - 1 18- 5 33 1,2
Total = | h§ 3 2 0 |15 _ 33




13

Eumber Per Code of

No. received Number of |reared |cent rearing
Host by stage parasites to rearing methods
Insect Jtiree | EL [ TL T P | Hym | Dip | adult | success %% and remarks
Cynipidag -
Daciduous
Andricus sp b0 | 18 Galls 5 3.1
Cynipid sp W i dalls 1 | 342
| 94 L gjans 0 3.1
tA 1 Galls | 0 3.1
Diastrophus ; f
| fragariae Misc ; 3
by dalls g 22 el
Diplolepis bicolor| Rose 1 Gany | 2 g 3.1
Disholcaspis sp b0 8 Qalls 9 | 3.1
..Disholcagpis pbss. '
sponghosa_ | 1O L Calls ' 30 34l
Total - Mot ol o | 69 |
f 5 i
Diprionidage - | ; %
Coniferous -
Monoctenus
melliceps ewC 11 0 0 A1.1
Neodiprion sp. 3P 79| 2 2 18 25 1.1
Neodiprion abietis| bF 125 1l 11 1.1
wS 71 b L 36 1.1
Neodiprion maurus 4P 100 {19 3 1 27 26 1.1
Neodiprion nanulus
nanulus| 4P 50 . 16 i 32 | 1.1
+Neodiprion virginiana ! ! l . |
l complex | 3P Lol hi1al 22 A i1a




——

———

e e

1

Number | Per Code of
No. received Number of |reared | cent rearing
_ Hont by stage parasites to rearing methods
‘Insect iree BEL LL P Iym | Dip | adulb | success|*¥ and remarks
Totals - 1 |bs2 | 37 7| 16 | 100 25
Eurytomidae -
Coniferous i
Eurytoma sp. ‘ JP P 1 ,: 0 - | 3.2
; Total ~ ! : 1l : 0 0 0 -
Pamphiliidae - ‘ '
Deciduous :
Neurotoma sp. f Do C1 | 0 0| 2.2
{r_ Neurotoma E ;
| inconspicua ! pCH 72 0 0 2,2
So_| 2 | o] - 2,2
| eccH 39 o 0 2.2
Pamphilius sp Misc - * l
1 L o0 o | 2.
Total ~ 11k 0 0
. Pamphiliidae - |
Coniferous : !
|_Acantholyda spp., . bF 6 0 0 2,2
wS L 0 - 2,2
% ; S 1 0 - 2.2
| i bS 2 2 0 - i 2.2
l ? L 2 o - 2,2
Cophalcia sp.  _ JP (6 % 0 0 1 2,2
| | ’ bF_ ! - | 0 -- g 2,2




Code: of
No. received Rumber of [reared |cent rearing
.| Hont __by stage arasites to rearing methods:
Insect irec | BL | LL | P | Hym | Dip | adult | success|** and remarks
w3 20 0 o | 2.2
. bS 2 0 - 2,2
Total - L 2 0 5 .
Tenthredinidae - | -
Deciduous i ‘ _ .
Amauronematus spp| W B3 153 1 1] 1] 13 7. | 1,2
A 1 o] - {1.
bPo ' h | 1 0 1.2
§wB jg 25 | 1 6 28 I 1.2
Caliroa sp. ibo' 108 0 01 1.2
Croesus Zl.a‘c.it;a.rsus:I wB Iy 1 - 1.2
PP I
Dimorphopteryx W 1 : i § 1 o1 1.2
pinguis F ; ' : '
Al 2 : : h - i 1.2
wB L6 ﬁ 5 11 1.2
Dolerus sp. Fern 12 0 0 1.2
Empria coryli ? Misc |
! 12 0 0 1.2
» Hemichroa crocea W 5 0 0 1.2
_wB 2ly 1 7.1 33 1.2
LA 138 | &5 5 23 13 1.2
Macremphytus : Do 135 1 1 1 1.l
; varianus 7 " ‘ ! ; ’
Nematinus unico]_,gr;wg ; ! 3ﬂ ! h 12 l 1.2
i ’Al ’ L3 : i Q0 - E 1.2




16

] .E;umber Per ~ Code of
No. received Number of |reared |cent rearing
Jost by stage perasites to rearing methods:
Insect {iree EL LL P Hym | Dip | adult | success| *¥ and remarks
Nematus spp, W 591 28 1 1k 17 1.2
tA b3 13 6 11 1.2
A) L1 & 2 22 1.0
wB 3110 I n 1,0
bPo : 1 ; 2 1 - 1.2
Nematus populi tA ' 105 | ‘ 11 10 'i-?
Nematus limbatug | -bPo | 1. ! 2 28 1.2
W 21& 124 3 8 | 66 25 12
Nematus | l ;
pinguidorsum wB 1 | 1 0 - : 1.2
Nematus ribesii [Misc !
8 2 1 8 90, 1.2
Periclista ! i
albicollis | b0 1A : ol ol
Phyllocolpa spp, | W 2l f 7 .5 14 f 2.2
tA 8 | f ; b 1 3 E 2,2
bPo Q. . 17 8 10 2,2
; Pontania spp, W 168 1 23 1l 3,2
| PriopHorus pallipes$ ta 2 0 _ 3.2
Pristiphora spp, |W 3 3 - 1.2
'r bPo 1 0 = 1.2
| tA 141 0 - 1.2
wB 2 2 - 1.2
Pristiphora
i..Siskiyouensis 1AL 11 E ! 0 L CER S BV
: wB ; 0 O N L 17 t 1,2
l tA ‘ 2 0 .g f 1.2
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No. received Number of [reared |cent rearing
Hoed, by stage parasites to rearing methods.
Insect i {iree EL LL P Iym | Dip | adult | success ## ond remarks
wB 3 0 - 1,2
- AL 1 0 - 1,2
Pristiphora
sycophanta W 9 3 33 | 1,2
Rhogogaéﬂar SPP. | tA 16 f 0 -0 1,2
" bPo 2 0 - 1.2
Do 1 0 - 1.2
W 1 a 0 - 1.2
b0 1 ol - 1.
‘Miso 2 | 0 - 11,2
; a
r Al 1 0 -1 1,2
_Tenthredinid spp, Misc
1 ' ‘ Q - 1.2
1.8cCH 1 : ! Q - 1.2
Se 3 ‘ 0 - l | 1.2
b0 1 1 0 ,_’: 1.2
. Do h 1 [ 1.2
f[ bPo 1 oL Ul 1 Ji 1 1.2
' tA 10 bk 3 9 32 1.2
J; Al 9 300 9 3 6 1 1.2
| | B 29 | 12 112 8 | 1.0
‘W 34 33 1 89 2 13 22 1.2
:_Tenthredo_sp, :Al 10 0 0 1.2
%W Y 1 20 1.2
| bPo 3 f Ot - 2
— . tA % 2 s 0. - f 1.2
| Do 1 | 0 - 1w




m-m e o et oot et et s ettt e et
Eumber Per

18

Code - of
No. received Number of ([reared |cent rearing
Houh by stage parasites to rearing methods
Insect iree | EL | LL | P | Hym | Dip | adult | success| ** and remarks
ecCH 1 0 - 1.2
wB 1 1 1L 1.2
Tethida coridgera| gA 12 0 0 1.2
Trichiocampus
viminalis ' W ’ 20 i 2 1 3 1,2
Total -~ 129 -1760 ?358 17 20 283 I | |
Tenthredinidag - ;
‘Coniferous | |
Ametastegia poss f ‘ l
recens g.rtL g 1 J s 1.2
...Anoplonyx luteipesg tL P10 0 0 1.3
Pikonema alaskensils wS 283 t 33 L 97 51 1.1
| s 19 | 8 | o 53 | 3a
bS 6 2] u el a7 |aa
Pikonema 5 i &
dimmockii ' bS 12 3 28 1.1
; wS 6 3 1 13 1.1
Pristiphora "L
erichsonii ; tL 633 1223 8o | 122 25 1.3
|_Tenthredinid spp. |wS 311 0 - 1.1
_bF 1 1A 1 0 - 1]
':tL 1 0 = 1.3
ng 1 0 - -1.1
}
Total - 3k !13114_2611 f 7 1199 , 256 33
: ’ ' }' !. |
i L |




Code: of

No. received Number of |reared |cent rearing
Fopt by stage parasites to rearing methods
Insect trec | BL | LL | P | Hym | Dip | adult | success| ** and remarks
LEPIDOPTERA |
Aegeriidae -
Deciduous
Aegeriid sp. bPo Roats infested 0 '» 3.1
W Roots inifesteé 1 3.1
L Total — | f 1
; |
; ]
i ; | .
|
j
'Aluci’cidae - |
Deciduous L :
| Alucita huebperi | Misc | ‘ l
‘ 27§ i 7 264 | 24
Total = 27, 7 26
Apctiidae -
L Deciduous
%: Arctiid sp. wB 1 1 - 1.1
Al 1 0 - 1.1
W 1 - 1.1
bPo 1 0 - 1,1
‘L__Diacrisia — . -
;*____“ virginica W | {1 1 - ; 1.1
| ! | ;




No. received Number of |reared |cent rearing
Font, by stage parasites to rearing methods
Insect {ree BL LL P Ilym | Dip | adult | success| *¥* and remarks
Halisidota
r_qgculéta W 3 1 - 1.1
waB 1 0 - | 1.1
wB 2 1 - | 1
Misc 1] 1 0 - 1.
;__Haploa &p. uknowh y 0 - | 1a
Haploa confusa tA L 3 - 1.1
Hyphantria cunea | W Ih] | -8 - 10 NN I.L
Co ' 38 | 1 T 2 ‘ 1,1
n 23 3 ol 18 1
wB 1 2 331 1.1
i bPo 5 5 .0 | 100 1.
ocCH , 38 ' 33 0 81 1.1
pCH 6i { 6 0 100 | 1.1
wE g : ! g 0 100 i 1.1
|__Isia isabella Grass 1 i | 0 - ! 1.1
Co ' 1" 1 - 1.0
: Total = 2 1181 | 1 63 1 36 35
iArctiidae - ' |
+——Coniforoug,
~Arcti Da 1. bS 2.1 1 0 - 1.
L 7 ! | 0 - 1.1
iP : 1 , 0} - 1.1
{Apantesis | — ! E ‘
‘.'.._...-P.é\,z.t.bgnm . 7 A 1 ‘ } x I PR B I
{ Lexis bicolor jP 1 i ] 0 - ! 1.1
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IR Eumber Per .~ Code-of -
‘No. received Number of [reared |cent rearing
Hont by stage parasites to rearing methods.
Insect ireo BEL LL P Iiym | Dip | adult | success [¥* and remarks
bS 2 1 1 = 1.1
wS 2 1 - 1,1
Totals e | 10 2 3 25 |
;
Coleophoridae - | o
Deciduous ‘ ; !
Coleophora sp. wB ' 2 0 - 1.l
Totals « ‘ 2 ; 0
L
Cossidae - l : | E .
Deciduous i !
... Cossid sp. tA 1 : 0 - 1.1
Totals ! 1 ‘ | ‘ 0 0
T |
: ' | :
—oRanldag = — |
. _Dscid l i i i i
h| I - 1.1
: Total s — j 1 1
%r L
Gelechiidae - l |
i Deciduous
: Compsolechia :
! niveopulvella tA 7 6 6 Lé 2.1
Gelechiid sp. E tA 7 2 0 0 2.1
! bPo 1 ! l 0 i = 24
W 5 2 1 16 o1 ! 7| bl i 23
i e g 19 1 2w | 2a
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No. received Number of |reared |cent rearing
Font, by stage perasites to rearing methods:
Insect iree EL LL P Iym | Dip | adult | success| ¥¥ and remarks
waB 1l 1 - 2.1
A 9 5 56 2,1
b0 9 1 1 10 2.1
Se L 3 0 0} 23
i Co l 2 0 -
L_ Totals -’ o 62 b2 | 2]
H—
Gelchiidae ~ } g
Coniferous ! ‘ :
Evagora sp P 3P | ﬁe 3 | ' . 0 - 2 3.1
- i 1P L 0 - 1 34a
__Gelechiid sp. ' tL 1] 3 - 1.1
P | 1 0 - 1.1
Totals = | syl 0 0
o ‘ | '
- c ! ' ;
|_Geonatridae = R B I |
Deciduous ! | '
; Al sophila ‘!
'5 pometaria ' wE Il | 1L 3 5 1.2
Y mi L | 28 5 L 20 | 1.2
; :_ecCHl | 2l 1 N pal 1.2
Anacamptodes
Y; larvaria : Al 1 1 - 1.2
i Anacamptodes 3
{ vellivolata wB 1 1 § - 1.1
Anavitrinella ;: | ' } i
| pampinaria ’ W z ‘ 1 x | 1 | - i 1.1
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| T | o unber | Per Code of
No. received Number of |reared |cent rearing
Horh by stage parasites to rearing methods
Insect iree EL LL P Hym | Dip | adult | success| **and remarks
Biston cognatarial W 10 | 2 20 1.
tA 6 1 17 1.1
bPo 1 1 0 - 1.3
Co_ ' 2 ' 0 - ‘o 1.l
| ‘ wB l 2 f 2 - 1.1
| | 1 1 I B B
Mise ‘ 7 l 0 0 1.1
Campasa perlata wB ‘ 1 ; 21 = 1.
‘ W | 3 { 0 = | 1.l
Cosymbia t ’ g
| pendulinaria  sab 2 e
" wB 30 1 2 - 1.1
tA 1 ’ 0 - 1.l
Deilinia sp. LW | 1 ; 0 - 1.l
Deilinia | ; l w
erythemaria W L 1h ; 12 86 | 1.1
Deilinia | ' ﬁ
; variolaria W 1.0 ‘ 5 50 1.1
Deuteronomos f
magnarius ’ tA 2 0 - 1.1
— wB 1 L2 - 1.1
: W 1 1 = 1.1
- 1 1 0 - 1.1
Ectropis E ,
‘___.__gr_gguaqglm& W 1 L [ |14
é m [ 1 \ | ol - | 14
| Erannis tiliaria  wE | 92 L : 76 | 1.2
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1 emer|rer | Gomor
No. received Number of |reared |cent rearing
Hort by stage parasites to rearing methods

Insect 1 {rece EL LL [ P Iym | Dip | adult | success| ** and remarks
mM 3] 3 15 1 1.2
wB 1 0 - 1.2
Al 1 1 - 1.2
acCH 8 2 0 0 ;1 1.2

Eupitheciav t : l

i ravocostaliata y N 6‘ 5 2 20 1.1
| Geometrid spp. (Misc 2 0 - | I_l_..i
WE oo, 2 - 13
Haw 1 g | 0 - 1.1
ecCH 1 ? 0 - z 1.1
ghs 8 0 -t .
. mi N 0 - 1.1
b0 73l , 1] 10 1.1
s¢. 2 2 | L =1 14
Ca 10 '&: a2 | aa
X b3 . 320 1 : 2 112 {3
tA Lo 22 10 16 1.
ir Al 7.4 32} 1 2 1 2 25 1.1
B 10 28 1 3 6 2l 1.
|...Hydrelia albiferal Co 13 1 7 @ 1 1.0
) Al 1 1 - 1.1
—-sypagyrhis spp.. | mi 1 0 = Lal
Al 2 0 = 1.1
2 1¢) : = 1.1
— uB P2 % o) E = 1.3
Misc L3 ‘ | 0. 14
| Cn- - ; ) -1
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mm*%wtmamﬁ Per Code. of |
No. received Number of [reared |cent rearing
Hont by stage parasites to rearing methods
Insect irec LL LL P Hym | Dip | adult | success| ** and remarks
Hypagyrtis W 1 1 2 - 1,1
nubecularial A 1 1 - 1.1
Co 1 1 - 1.l
wB 1) 0 S N 1
Hyperetis . Co 2, 0] - 1.1
| amicaria i W 1 3| 27 12
a1 3, 1 N B
wB 2; 1 0 - | 1.1’
Itame loricaria W 1 1(1g 2 2 34 ; 1.1
bPo 11 1 a ! 1.3
| ta 14 7] 50 | 14
. Lambdina }
fiscellaria tA | 1 ‘ 0 - 1.1
fiscellaria | wB 1 j 0 - 1.1
Melanolophia f ’ . : ‘
canadaria W ;f { o, = i 1.1
mM 8 3.3 1.1
| moll 1 0 - 1.1
I .
! g wB 3 0 = 1,1
[ bA 1 0 -1 14
; | oA 2 0 . 1.1
. _Co 1 1 - | 141
: wE 1 1 - 1,1
Nemoria mimosaria§ wB 1 0 - 1,1
- - Do | 1 i _ o'i = | 1.
;; a | al o] [ aa
n v X 2 -1 3a
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r— { | ]Number Per W
: No. received Number of |reared |cent rearing
Fost by stage parasites to rearing methods
Insect {ree EL LL P Iym | Dip | adult | success|** and remarks
Operophtera '
bruceata tA | a 1] L 2l 1.2
W 12 6 2 66 1.2
] mM 1 0 - 1 142
I ; ecCH 3 ; i 0 - 1.2
L __Paleacrita I | b
vernata WE =N WLy J1o
mi 15 : 3 20 1.2
W o 0 Q1.2
‘ b0 ; 1 | 0 0 f 142
;r ___Pero ; i I !
eom—TOrrisonarius ' wB 1 1 - 1.1
|..—Philobia ' | ! |
‘ aemulataria | 1 | | 1 - 1.1
oW 2 1 2 - |ta
Al 1 é ; (1 - i1.1
Plagodis b
:_ alcoolaria 31 tA ! 2 1 - 1.1l
. bPo | 1 r | - |1a
1 | vB 1 L 2 2 73 j1d
W Ly o | - la
. . Al 2 2 - 1,1
. Prochoerodes « WB N 0 - 11
E‘m transversata : W 1 0 |- 1.1
i._ b0 2 ! * L - ia
_tA , L 2 1 | o - j1a
L | o 5 , 1 x  1a
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"W"'"“ | [Pamboer |Fer | Godeof
No. received Number of |reared | cent rearing
Ford by stage perasites | to |rearing methods
Insect lree: EL LL P liym | Dip | adult | success|** and remarks
Protitame sp. Do 1 | 0 - 1l
_Protitame
— virginalis tA 12 1 6 L6 1.1
bPo | . , 2 0 - 1.l
L B 1 0 - | 1a
L | oo 1 1 - | 1a
Protobormia Misc I 1 [ 1 - 1.1
__...borcelaria Y t |
. indicataria W ‘ 1 | 1 - 1.1
- wB 3l 1 - | 1a
.i___Bheummz:a i 1R | L 1 1 - 1,1
.--hastata_gothica 3
L. Semiothisa sp. ! Do 1| Q_ - 1.l
| Semiothisa ;
hebetata | W b3 : ‘ 2 - 1.1
Semiothisa ; , 1
mellistrigata | W 1 1 - | 12
| Totals — ]L 289 {563 ] 6| 27| o |1 | 2
L Geometridae - %
é : Coniferous -
¢ e -
Abbottana
; clemataria @ tL 1 0 1.1
}f Anacamptodes 3
vellivolata scP 1 ; 1 - 1.1
[ Biston S B {
L counataria i tL ‘ T 1 - 1.l
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R — . O — e e
. : umber | Per ~ Code of
No. received Number of |reared |cent rearing
Hort by stage perasites to rearing methods
Insect 1ree EL LL P Hym [ Dip | adult | success| ** and remarks
Caripeta sp. JjP 1 1 0 - 1.1
Caripeté
angustiorata bF 1 1 0 ; 1.1
bS 1 1 | - |11
i JP | 2 B 1 S
Caripeta § ; ( |
divisata ws E lz 1 - 1.1
Ectropis - E
crepuscularia tL ! 5 ‘ 1 1 40 1+ 1.1
Eufidonia % i |-
notataria E tL 4 ' 0 - ; 1.1
; bF 1l 0 - 1.1
e P2 | 1 - 11
5P Y | ! - | 1.1
Eupithecia sppe s | | 7] o 57] 1.1
bF vy 2 -0 11
tL 1! 1, S| 11
w3 1 0 - 1.1
Bupithecia luteata| wS 21 L 19 | 1.1
{ bS 6 1 17 % 1.1
i bF 1 0 | 12
,r Eupithecia palpata: jP 1 1 - L1
T“Geometrid SPe ; tL 9 2 2 1 2 45 | 11
f bS 3 0 -] 11
EibF 3 1 0l -] 11
; ? us |7 , 1 2| 3 1
L | ] | | ]
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R INumber | Per Code - of
No. received Number of [reared |cent rearing
Hopts by stage parasites to rearing methods
Insect 1ree EL LL P Hym | Dip | adult | success| ** and remarks
Hydriomena
divisaria RS 2 Q - 1.1
Hypagyrtis piniata| wS 2 1 - 1,1
, P | 2 0 - 1.1
1 |_bS ' 1 0 - 1,1
mI:ambdina fiscellar"ia ;
| fiseollaria | s 1 1 = | 1
tL : 1 }] 0 - 1.1 —_—
i WS |, 2 . 1.1
N _bF 13 | 2 7 69 1.1
Lﬁ_e_p_ytia canosaria | wS 1l 0 0 1.1
bS L 2 = 14
kE 1 L 1 - 1.1
| 1P 2. | 0 - 1.1
Protoboarmia tL L2 f { 2 1 - 1.
Porcelaria : :
K indicataria | 3P 10 5 50 1.1
wS 6 L 67 1.1
‘r bS 8 1 12 1.1
bF 1 1 - 1.1
| Semiothisa i
, bicolorata » b3 3 0 - 1,1
» Semiothisa oweni  tL 1 0 - 1.3 '
Semiothisa é
sexmacul ata ; tL 20 6 l 2 &0 1.3
éSemiothisa signaria bF L 2 L1 o - 1.1
L dispuncta 1 bS .8 ; | 2 25 1,1
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D e e
]

Number |Per Code of
No. received Number of [reared |cent rearing
Hord, by _stage parasites to rearing methods
Inseut {ree BL LL P Iym | Dip | adult | success| *¥and remarks
wS 1 0 - 1.1
tL 2 1 0 - 1.1
Sicya macularia bS 1 1 - 1.1
Totals - 12| 3] 13| 10| 55| b |
LGracillariidae - ; . ’
Deciduous f
Gracillaria sp. Al 1 ; 0 - | 3.1
b0 11 i 0] (4] | 3.1
N Totals ~ ‘ 11 1 | | 0
;
{
~dasiocampidae -
b—-Bggdduous. | J
| Epicnaptera | _tA_|. 2. | l 1 -1 1 -
! ._americana. A 2 ' 1. 0 -] 1 ]
L 3B ] ' s | i 0 - 5 13
1 b0 1 1 - 1.1
; ;L L] 1) 1 1 1 - 1.1
{Malacosoma ecCH] 286 2 2 1h 5 5.1 feeding
. americarum i | more than
i : once a da
hMalacosom . ta 897 | 1007 6 | 846 696 80 5.1 some mort
disstria bPo 96| 98 1| 105 1l 62 lity due
I 3 ecCH L2 | 0 0 5.1 disease
P ! 112 f 60 ‘ Lo 89 5,1
;___-,m M 201163 - 1| 106 ! 3 7‘5 5.l
L | pisc 6s| 8. 1l e 5 o | sa
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|

ven.

¥

] - B Number | Per Code of o
No. received Number of |reared |cent rearing
ot by stage parasites to rearing methods
Insect irer LEL 1L | P Hym | Dip | adult | success|** and remarks
| Malacogsoma
lutescens ecCH 576 3l 6 8 77 15 5.1
Malacosoma_pluviald Rose 57 1 0 2 5.1
eccn | | 6 2 I b | 54
I Pl 253 | 10 b | 51
L. L_E.PO | A 0 o] s5a
wB A 2 3 51 54
N W 1 103 | 0 0 5.1 .
i Totals = | { 52731 !1303 20 119 | 893 52
: - |
Lﬁsibcampidae - ‘ ;
Coniferous "
% Lasiocampid spl wS__ 1 1 L J 0 - 5.l
Totals ‘ 1! 1 | 0
- i |
Lycaenidae - ; 1 f
Deciduous |
| Lycaenid spp, | %A 1 0 o 1.1
Lo 2 1 - 1.1
| W 1 1 el 13
' b0 2 0 n 1.1
. 4B 1 0 - 1.1
?' Strymon liparops ecCH 1 - 1 - 1.1
J Strymon falacer 3 i o{0) 2 2 o
{ Totalg »~ 10 i g ? 0
L S : I
] L ; | ?
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B B T | |umber [Fer |  Gedeor
No. received Nurber of |reared | cent rearing
Togth by stage parasiteg to rearing methods
Insect {ree ! BL T LL | P | lym [ Dip | adult | success| ** and remarks _
Lycéenidae -
Coniferous -
Callophrys niphon| J3P 9 1 2 33 1.1
|__.clarki i‘
L. Lycaenid sp. . J_ 2 2 - 1.1
i__w Totals - k ; ;__11 1 L 36 |
o
Lymantz_'iidae - 1 —
Deciduovus ; l ‘
| Lymantriid sp. L 2 | 1 - 114
Parorygia vagans LW 1 0 - 1 1.
_..Orgyia antiqua Al 1 ‘1 - 1.1
Wi f 20?T 10 50 1.1
|_wB 7. 2 29 1.1
A nlooa 5 85 | 1.
Totalg = L2 : ? 1 19 48 %
T»Wﬁ—:
e ; 8
L.ngia.mm@a_m;..us 1 0 - 1
rem-plagiata bF 1 1, - | 14
L3P 1 1 0 - 1.1
é WS 10 3 L 70 i 1.
L Totals = wl L 5| o |
. N ' |
L ! ‘ j . 3




P

33

eyt

]Number Per Code of |
No. received Number of reared | cent rearing
by stage parasites to rearing methods
Insect EL LL P Ilym | Dip | adult | success| *¥* and remarks
Lyonetiidas -
[ SRR
Deciduous
Bucculatrix 71 3 0 L 3.1
—...Sanadensisells 1 2 6 73 | 3.1
E !
Lo Totals .. . 82 | 5 6 13
; | { : | ~
L. - E e
o [ 9 x
Noctuidas | ’ ;
!
Deciduous | —
l i
..Acronicta spp, . | Wl 3. 1 - 1.
1 i
- b 1 0 - 1.1
S i 1 0 - 1.1
!
— ’ 1 1 - 1.3
- 1 ’ 1 - 1.1
- Acronicta S |
1N americana.. 1 7. ‘ : 1 12 1.l
: |
3 I i i 8] ot 1.1
Acronicta 1 N O - 1.1
; dactylina 2 171 1 0 -
| ‘ 12 n ol 93 | 14
. ; 1 5 0 yal 1,1
- r ~
! 1 1 0 - 1,1
__Acronicta fragilis wB 7 2 29 1.1
f - 10 3 30 1,1
i
| Acronicta |
i r |
;__ f uneralis ; ) 3 l i l o] lal
Acronicta N } ! i l
, B i ; : I
| fureifera | ecGH:! | 1 S R S .|
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Number | Per Code of
No. received Number of |reared |cent rearing
Tepd, by stage parasites to rearing methods.

Insect iree EL LL | P | lym | Dip | adult | success| ** and remarks.

| Acronicta wB 5 3 60 1.1

grises waB 1 0 - 1.1

_| _bPo 1 0 - 1.1

- . - b 2 -1 13

S - R A 2 | 29| 14
| Acronicta " ecCH 1 0 -

| impregse tA | I l 1 ~ 1,].

— 4w L3 1 1 -1 14 -
S o i didae ! 0 - 14
e W 1 0 S I

| i,.é.czpp.i.cu&.am;;Ln.c.,la.r,a.%_bp 3 3 - 1 1.l
- inconstans '
AFL.A.anic&&mmt% A 2 | | Q - 1.1

’ ALl 1 ! i 0 - 1.
—— 3B | 3 3 i 1 - 1.1
mkndwn.. y 1 i 0 ” 3 1.1

l_Aer tA ) . 2 - 1.1
- bPo 2 0 - 1.1
’L B 2 2 - 1.1
| Acronicta ohlinitg..pCH. | ...l 1 1 - 12
) i 1 1 - 14
~Acronicta quadrata wB 2 0 - 1.1
‘i Catocala 8D, ;‘ o 9 0 0 1,1
.%, o - 2 ol - | _1a
+-Catocala " , - ! |
4._._ ..grotiam 7\ ] : S - 1 1.1
| Catocala xelicta | _th {8 % 12 PREER
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No. received Number of |reared |cent rearing
ot by stage parasites to rearing methods
Inseut iros EL LL | P Hym | Dip | adult | success| ** and remarks
wB 1 0 - 1.1
W 3 1 0 - 1.1
Cosmia calamia b0 1 1 - 1.1
_Enargia decolor tA 6 0 0 ; 1.1 L
o _.Go 1 , 0 - 1.1
| Pupsilia sp. ‘ _mM 1! 0 - 1.1
Eupsilia tristig- ‘
| mata WE_| 1 | 0 -1 1a _
W 2 | 2 - 1a
N i mM 2 | 1 ! 1 - f 1,1
g wB 2 2 -1 1.
i ’ b0 1 0 - 1,1
Misc %ﬁ
i 1 : ‘ 0 - 1.1
| Homoglaea hircina| tA 6| _ 67 | 1 a2
mM 1 | 1 = | 1.1
.Cottm -
3. -easter 3 2 - 11
‘ Lithophane sppe f tA 15 0 0 1.1
‘[‘ i bhPa 2 h| 0 .~ 1.
: n 25 10 I 56 13
B 7 0 0 1.1
; Al 2 0 = 1.1
r_,,, : mi i 1 3 ‘ 57 1.1
. _ghs ol 04 -1 14
[ WE 10 > ‘ 20 |14
L. ! 4 | ! 1 - ! 1.1
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1 ".w“-m* umber | Per : Code of B
No. received Number of |reared |cent rearing
: Hopd, by stage perasites to rearing methods
Inseut 1ree EL LL p Hym | Dip | adult | success | ** and remarks
Co 1. : (0} - 1.
ecCh b 1 0 - 1.4
Se 1 0 - 1.
| Lithophane amanda| wB_ | 8 | 2 2% | 1.
[ iw E10 2 7 6l 1.1
o lw | 2 o | - | 1a
l . ; ' T
Lithophane bethup,e}ime ‘ 1 1 - 1.1
Lithophane 4 ; |
b —disposita | W __ %17 | 5 29 1.1
B Lithophane i 5 | |
georgil if W 1 1 - ; 1.1
' B 1 . - 1 14
| m_ i 6 | | |2 33 1.0
Lithophane pexatal Al 1 | ! ‘ i 1 S -
Loma)r;‘aites ‘ f | i | I ; | —
| _eductalis | Al t 20 i 1 i | 2 33 | 13
Co 3 0 — 1.1
B W 1 1 - 1.1
‘ i wB 1 0 = 1.1
i Se 1 n PR N %
| Othosia hibisel | tA 3 3 12
. ! 5 1 20 1,1
L 1 1 - 1.1
| Plathpena scabra. i tA 1 0 - J 1.1
Noctuid spp. W12 las |3 1, L l* 8 { 1.l
Lo 1A ; 25 113 |3 t 8 | 12
? | ! , , : o
L 3 f { ; * !
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I T [ mver [Per | Code of
No. received RNumber of |reared | cent rearing
Ko, by stage parasites | to |rearing methods
Insect tree EL LL r Hym | Dip | adult | success f** and remarks
bo - 9 3 2 17 1.1
Do 8 3 3 27 11
M 5 1 01 1.
o LY - T I N Q. - 1.1
I e AL ° 2| 1 1h 1.,
.. Misc R , 0 - 1.1
wB w0l 1. 1 o | 14
Sa b0l 1 - 1.l
S SR, : 2 i 0 - 1.l
n ;,,,_bPo L3l 0 - 1.1
: ; .eoCH | 0 - 1.1
. Palthis angulalis' B 2 o I
{.~Polia . lutra. i WB.h 2 1 ( | 2 - 1.
Pyrrhia umbra ! ’ i | i
| sxporimens bPo 5 ‘ ; | 1 20
|_Raphia frater W 5. | 0 0 | 1a
| _bPo 1 ol - 1.1
tA 8 1 12 1.1
Syngrapha spp. ! W ‘ A 0 - 1.1
5 wB 1 0 - ' 1.1
: mM 1 0 - 1.1
A 1 0 - 1.1
Xylomyges dolosa | %A 15 2 13 1]
Zenobia pieonectusi;a
manitobae  tA g, ! _J ol -
Totalo-.___|120 b | 5. | ul mel 2
L S : |
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: Number | Per Code of
No. received Number of |reared |cent | rearing
Hopt, by stage parasites to rearing methods:
Inseut tree | BL_ | 1L | P | Hym | Dip | adult | success| ** and remarks _
E\Ioct.uidae- -
Coniferous
Anomogyma sp. JP 1 0] - 1.1
| Anomoryma elimata | 3P 6 1 3 67 |
| Anofogyna - ,i ; l
 poruiritata__ | ws | A 0 e | 3a
Epizeuxis . I o
americalis | w8 13 | 2 15 ‘1.1 |
-__w.,..AQW,.._...-....,_:T*QE.- ‘ 1 ’ 0 = 2.
R oSN 0 =112
| Feralia jocosa, ; bS 6. 0 -l 14
. ’ WS _8 ol 2 5o | 1.
- 3P ' 7 | . | ] 1l 1.1
| _bE - 3 3 ! i 1 P T
| Lithophane spp. | tL 1 0 - | 12
% IR L1 - iia
Noctuid spp. ws 3 R 1.
- bS 3 0 - 1.1
a ¢ 1 L 0 - | 1a
- | tL 6 31 1 0 1§ 1.1
L_lfg_@_l‘x_j‘.g angulalis * bS | 3 2 - 1.1
| WS 7.1 2 6 75 | 1a
_! bF 1 0 - 1.1
| _Panthea furcilla f P 5 1 3 2| 1 37 | 1a
Syngrapha _sp, b3S 2 l 0 = 1.1
\Syngrapha.alias .. %S | 2 : 5 El - [ 1a
| Svngraphe._selecta | yS L1 i ! - 3 1.1
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I R S T e
No. received | HNumber of |[reared |cent rearing
Howt by stage parasites to rearing methods
Inseut tree ! BL | LI ! P { Hym | Dip | adult | success|** and remarks
Zale duplicata jp 5] 18 1 3 12> - 1.1
largera
Totals - 18 | 96 8 2 L| 25 25
N I |
| Notodontidae - _ ! | o
'___;” Deciduous _L__‘ ‘ i
| Cerura spp. | tA ‘ 2 1 l’ 1 0 - 1.1 |
| 10 L1 | 0 - | 13
Cerura occidentalis W i 6 j 0 0 ' 1a
I v_,_é,__m K | 1 - 12
| _Datana ministra é W i 6 2 19 | 1.
e B 1L | 5] 3 57 1.1
Gluphisia tA 3 | : : 3 - 1,1
i.—_.sententrionalis) wB 2. | 1 ' 0 - 113
bPa o L0 - | 22
|_Hatierocampa W 2 1 R R
L guktivitata il 1 o - 1.1
7 | 0] 1 ‘ 1 - 1.
| Tchthyura f i 5 1l 2 60 | 1.
| —_albosigma_.__ tA | 6.l 1 L 97 | 1.1
! | _bPo | 1 1 - | 1a
._.Lophodonta wB 1 1 - 1.1
ferruginea reductg.
Nadata gibbosa i Do N 2 - 1.1
. _wB 9 f 1! 2 3 22 | 141
;Notodontid spp. . wB ’ 7 : 1L 1. 29 } 1.1
L ' L 1l o - 1 1a
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Eumber Per Code of
Io. received Number of [reared |cent rearing
He, by stoge parasites to rearing methods
Insect 1per EL | JL | P [ lym | Dip | adult | success| ** and remarks _
W 5 1 2 60 1ol
tA 9 1 2 0 331 1.
b0 2 0. - 1,1
Pheosia rimosa | _wB : 2 1 - | 1.
A 1 1 - | 1a
| Schizura spp. 1 wB 3 ‘ 0 - 1.1
—k hen bl dd Rl an " ! ~ )
Do 1 0 -1 1a
W o 1, | 0 0 | 1a .
AL 2 | 0 )
SR s SO . '
! Mise | ! |
SEPE S EE Npy |
! | 1 0 - | 14
o - ) .
_Schizura concinna: W L_?l L7 : 2 69 1.1 _
| _Schizura ipomosae | b0 L 0 -l 13
| _ecCH 1 | L0 - 1.1
1 . | i
| _Schizura f a . : {
leptinoides W 1. i 1 S I )
Schizura unicolor . 1A 1. Q - 1.1
- wB 1. 0 S I A
! W 1 1 0 =1 1a
.Schizura )Y
; uni.cornis Y wB 1 1 1 - 1.1
: Totals - 2hi215 | 16 S0l 19| 3 39
\ H
| Notodontidae - _ | !
‘ t s | |
l ’ r
Coniferous ; ! — ; i
? d s s | | |
wJobodontid. 8p........... WS - 1 0] - : 1.l
! . . i
| Schizura sp. i.bS foed ' ST NS S U |
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[ S e o S e “ww“&mmeﬂwmw‘.m
‘ Number | Per Code of
No. received Bumber of [reared |cent rearing
Hepdy by stoge parasites to rearing methods
Inseut ree BL | 'LL | P | Hym | Dip | adult | success ** and remarks
Totals 2 1 -
Nycteolidae -
Deciduous ' }
R ey f ! >
L..Nycteola cinereana bPo 545/ 1 5 60| 1,
! | ! | |
| Nycteola frigidana W__ 1 | 15 1. 0 - 1.1
» ‘ . , . R
Totals - ’ 6. 6 1 9 50
|
: ;
.Nym;gha.lidae - ! :
! ; |
... Deciduous _ . !
( A
| Limenibis ’ |
arthemis tA N - 0 = L.l
| Nymphalis antiopa.l. DbPa. ! 11 ] . ! 0. 0 1.1 Disease
AL 120 __ | 3 2 | 14
. ] 1
. B R 2 20 | 1.
i i ‘ . ‘ i
W 00 i 271 6 32 15 0 b9 ' 1,1
Polygonia comma gA 1 1 - Lol
_ Totals = 237 29 6 32 19 21
| 9 |
| Nymphalidae - ‘ |
j coniferous ‘
. Nymphalis spp. , P 1 0 - |14
‘L” I ] 2 1 0 - 1ol
, i
} Totals -—; 3 1 33
i
= : « |
\—Oscophoridag = _ . : , l
t i f !
) H ; ‘ .
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S T [ [mber [Per |  Cods of
‘ No. received Number of |reared |cent rearing
Heq s by stage . | parasites to rearing methods.
Ingect fper ' BL | 1L | P [ Hym | Dip | adult | success|™* and remarks
Agonopteryx ‘
argillacea W 2 1 3 - 10
Bibarrambla
__.2llenella | waB 1 1 Q - 1.
| -_.‘,,“' Al ! 7 t 1 6 75 1.1
Lpgpressaria _‘.Lm ; '__ ; 1
betulella | wB ‘ 3 | 2. = 1..1‘
Depresgsaria ; ! —
| .. _groteella _ | Misc vi, | !
S __,,. ; | 3 | 1 - 2 1.1
__Failocoris. spa. b0... 11, 3 27 1 1.
:.-,.S..gmiqsggpis : !
—einornata. .. L bA L 5 | : 1.2 £0 1.1
,,,,, th.als...-é ’ 32.. ?i‘; ] 1] 17 Sh
SN - |
| Qlothreytidag . L | |
L Paciduous i
E.,Aphania...capraana- . W b 5 83 1.1
{ Aphania dextranma | tA L 2 g 83 1.1
1 Padebocia urticans tA 1 1| - j1a
r | wB 3 1 1 - 1.1
R __bPo 1 1 - i 1,1
. i Al 1 1 - 1,1
E b0 2 0 - j 1.1
L  Miso ! 1 0 = | 14
4.._....,., ~-2cCH | 11 ' i 0 SR I
| Epinotia_spp, lth . =2 s 3 | 3.0 23 } 1.1
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' umber | Per Code of
No. received Number of [reared |cent rearing
Lot by stnge parasites to rearing methods
Insect leee EL | 1L | P | Hym | Dip | adulb | success| **and remarks
Al 2 0 - 1.1
W 1 0 - 1,1
Haw 1 1 0 - 1,1
. _Epinotia - 2 ’g
 solandriama _ | #A A 0 o | 1.
| Epinotia nisella | $4 | . 3 ! 1 - | 22 .
criddleana | ; | |
_Olethreutid spp. tA 2 iv ; 0 - 1.1 |
ISRV .. D 1{ 1 | 1 - 14
.. Proteoteras_ _ ,_,w 5 | | |
- —.-¥illingana__ mM_ '. 96 6 6 1 31
..-Eseudexentera ‘ .
b aregonana.... | W_..1._ 51 65 | ; 2 2 2,1
...Sciaphila duplex | wB 1 1 ! o - 1
. £ 9 2i A B S W
Totals - 87198 | 5, 9 L3 ]
- Jlethreutidag =
,i__, Coniferousg
. Bucosma_gloxiola r Je b 36 | 3.2
LQria_e;Qu.a,g;gmi_ﬁS 5 2 1 Q 60 1.1
.. Laspeyresia . I
b _zmnga,w N 0 = 3]
}‘,..Ql‘e&hreutid SD. E jP 3 0 . 17
|--Fatrova : p— ’* i ! |
,f._..,,,,,_albimpitana_.;;,.,.‘jf { ban | ¢ f ] ‘ 1 32
L. ! ; | . | |
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Number | Per Code of
No. received Number of [reared |cent rearing
Yo, by stage parasites to rearing - methods
Insect 1ree EL 1L P Hym | Dip | adult | success| **nd remarks
Zeiraphera
ratzeburgiana 1 ws 7 5 71 1.1
Zeiraphera
| __fortunana . Lws | 7 N 57 ; 1.1
b Botals ot 1 30w | 2] 1] 18 | W
B R |
e T
 Papilionidae , ‘ :
Deciduous | |
C r
| Papilio glaucus ! tA e 0 - 1.
____canadensis :'wB | 1 Q - ! 1.l
- Totals .% ‘ . 2 » (I
{.Pyxalidag = .. IR
- A D |
L Acrobasis.betuldllh wR &7 4 — 27 a7 |14
| Acrobasis N i f
] ruhr 1 A 15. 1 10 73 1.2
! Pyralid sp. W 2 1 . _ 7 1
’ {
{ bPo 2 0 - 1.1
LtA | 2 1 - 114
i .
L | _ecCH 1 1 -1 12
- Tetralopha W 6 2 33 1.1
+____asperatella i b0 119 0 0 1.1
| ta 2 2 0 - | 1a
b z ' i
, Totals = : 1129 8 8 3! la ! 38
i N |} i i
. : g
I s f | ! | i
| L | |
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} T T mu;g;;dz;-:er T Code of
Ho. received Bumber of [reared |{cent rearing .
Foit by stoge perasites to rearing methods
. Inseut tree i EL | IL P [ llym | Dip | adult | success!| ** und remarks
.Pyralidae - ’
Coniferous

. Dioryctria sp. 3P 3 0 - 3.1
. | R 1 0 - t' 3.1
| Dioryctria L ] |
i_“____.mg}g_i_etivorella L ! 0 R
| Dioryctria | ; | i ? -
. reniculella bF % i  1 1 - | 1a .
S - B LAl 2 12 52 1.l
I ,;...,,,,.,_AW...,,;;.,E,S 1 0 -1 1.
. Dioryotria |
:.-.“,m.,.zimgxm,a.ni JP -2 0 - 3.l —
L ) o R 1 | } ‘ 0 -~ 3.1
..Herculia. | E ‘
L tlymetusalis bS 1 ’ ‘ 1 -l 3 1
| _Pyralid.spp. WS 1 n 0o | - : 1.1

i 1 o - l1a
1!_%Te‘c.raloph.a !
,f robustella | JP Lo 1| 12 32 2.1
L Total § = 56 | 22 1 1] 26 36 |
3 |
i ’ !
. Saturnidae - |
i__ Deciduous .
[é&’&i&g luna f wB 1 1 ‘ L1 62 i 1.1
- W 2 L1 ' o T - 5
A A L2 : o - 14
L JMise (1 | 0 a4
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| 1 mver|rer | Godear
No. received Number of [reared |cent rearing
Lot by stage parasites to rearing . methods
Inseut tyee. | EL | 1L | P | Hym | Dip | adult | success| *¥and remarks
Antheraea '
_golyphemus bo P Q - 1
tA 1 0 - 1.
A ¥E L1 0 -l 121
.. Hyalophora - ! 3
____;__,cecropia. _L MA;__J ,,“ 1 ' : o) - 1.9
Saturniid sp. - A1 | o, 5 N
tA i 1 ; 0 - 1.1 | —
_ Totals =l ... ! 20 | 1 1 g 29"
| S L 3 B
- gphingidag. !
;
e DRCAQUOUZ.
|.Lelerio Spe..eeeemdomdAl et N L l O Lok
_Hemaris sp. i tA o 0 - | 14
|_Sphinx ] * |
| drupiferarum W I 1 e i1
Smerinthus sp. W 1 Q | - 1.1
H gAs 1 0 - 1.1
L L 1 0 - 1.1
Y,,émgx.in.thus ; f
fr Jamaicensis 4
oo ZOMADALYMS W 2 2 = | 14
- Smerinthus_cerdsyl LA 1 0 = 1.1
L,_ ‘ hEo . 1 1 0 = 1.1
| Sphingid app. : W l 1, 2 E = 1.3
;’.._...L,,,.,__.,,.m., v tA é t o ] f oL .__1 141
L o [ ; " - | 1.1
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] T " Pomber [Per |  Gode of
No. received Number of |reared |cent rearing .
. ROR by stoge parasites to rearing methods
Ingeut 1ree EL | IL I P [ Iym | Dip | adult | success| **and remarks _
gAs 1 0 - 1,1
_ Totals 18 1 2 5 Iy
| _Sphingidae - N {' |
i ... Coniferous - i ] |
i___}é_para bombycoide_gi _Jp ; ___ 6 5 l 5 83 1;_.1_“
| Sphinx gordius tL : 2 0 - 14
Sphinx sp. tL J 1] 0 - 11
totats — | | 5 | g
I . ‘ : i | |
e I ¥
| Stenomidae - ' !
Deciduous
%”§§§Bgmém§lgiééll§, W 3 | 2 =114
; Misc 3 R | -, _ 11
; . —
Totals = 3 1] L3 75 |
SR | "
L.-Tortricidag - '
fT-»N-M
t Acleris spn. Al N 1 - 1.1 —_
. ¥R ly 1 w1 1. —
} bPo 1 0 PR A %
- . _tA 3 1 - | 33
—_— : Y W g 1 i 100 1.l
.,.&sl.q;:ia_bxmm__é Al 1 1 4 = 133
;.;A,Qlﬁm.ﬁalignmn;- Al ; 1 Er —1 s ot 1.
L,&claris.p.pxnam,:...; Da ! 3 : f T - 13
L.A&l@liﬂ..@llimlm : (12 1 18 Y 52 } 1.1

heindelana



B e Y B ey ey
No. received Number of |reared |cent rearing
Ho 4, by stage parasites to rearing methods
Ingect 1ree | _EL 1L P Hym | Dip | adult | success| ** and remarks
Acleris hastiana W 5 3 60 | 14
Acleris
hudsoniana 10 g 50 | 1,1
| _Acleris {
| doglama  owe | a3 | 2 w | 72 | 1a
L. _f(_ I\ 1.2 ' j 1 - | 11
Acleris nigrolined tA o3 3 - 1.1
Archip_i Sp. wB 2 i ‘ 1 0 - 1,1 |
’ - -_.900“-‘% 1£ — | 1 - 14
IS .2 N Y il N
e e i WE, 3 2 - ! 14
- |_1Po 1 1 - 1,)
— f i g 1] L1 A
S [ S ! 9 0l 13
h_Ar,thpﬁm.tmidmL_bO i L2 2 & W | 1.
| _Archips negundana, mM 21 21 1 L2 . 14
L-Argyrotaenia.
- —..quercifoliana o10] 2 1 - 1.l
,ﬁ__,Chgristnneura o
,5., ,.Mconﬂichana._-._.é_,_ 1A 3 1 - : 10
;:,_Qnoris;bgnanza,___&,__uB L 1 2 - 1.1
. Trosaceans hPo 3 1 2 - l 1a
: ' tA Bl 0 - 1 1a
I} § W L 1 ..LJ‘ 1.1
e e —+ |
! .t v L 1 =l 1
[ ,,i,,__epmj | o R e i1
L,.,,_. ‘L Misc o i i a - “5 11
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- - — Number ;—;—;—-— Cade of -
No. received Number of |reared |cent rearing
Hey __by stoge parasites to rearing methods
Insect trer BL | IL | P | Hym | Dip | adult | success| *¥ and remarks
Clepsis Persicana! W ; ' 2 . 2 - 1.1
b0 1 1 - 1.1
wB 1 1 - 1.1
Pandemis |
l...cemadapa Haw ST 1 -] 1
L Lol 1l ' B IR
]i BO SR 1 - 1a
' Misc L1 0 - | 1a
S M,.._.»._;.‘«-_s,-.-..!*em' ‘ 1 ’ 1 o B I |
el PO 3 2 =1 2 |
| ; W s 3 60 1.1 .
— B 3! 1 - 1.1
A} 19 | 2 . 9 L3 1.1
 Pandenis 1initeris Misc L 1
il B ol 1
1L..Sparganothis ' Lo
Lo _directana ecCHl 2 1 - 1.1
| Sparganothis 0 | 2 ‘ 1 - | 1,1
T pettitana | .
| Tortrieid spp, fise | 7 . _ 1 0 1k 1,1 .
g ap |l 0 -1 1a .
- o Haw 1 0 - 1.1
: Roge . 1 1 - 1.1
‘ l ) Mise
,":. IR L ; 0 - 1lal
e 1.8 1 ' ol -1 2a
1 ghs (3l 2 1 o | 2l
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— T T waber |per | Cods ot
No. received Number of |reared |cent rearing
Ilet, by stage parasites to rearing methods
Inseut tree ! EL | 1L | P | liym | Dip | adult | success| ** and remarks _
mM 2 1 0 - 1,1
ecCH; 7 1 1 1 12 1.1
WE 1"_ 2| 2 0 0| 12
B .1 Do 8 2 25 ; 1,1
I w9l ] 3] 13 1a
. | w8 | 13 10l 1 8| 37| 1a
tA 20 12| 8 6| 1 3 27 | 11
bPo { 8; 1 3 33 1.1
e bom 1 A 3 200 1.1
5 W o] 150 b 6] 3 13
L _Totals = 3 118{ 2521 651 19 6 139 39 |}
Tortricid - | |
|———Soniferous | | ! | r
; | ! : | )
___Acleris.variana.. | . kF - 50! 1 - 17! 36 | 1.
S ol 2 | 33 380 14
| _bS 22. 62 12 75| 1.1
r‘,__A.mc:.l‘_h.l.‘i..!'IN:!IELL[)BAXTL 3P 3 3 0 - 1 1.1
i-.Archippus | " —_—
- albertus . 2 0 - . 1.1
L—Amhi.pma ‘ —
yr—e —backardianus , WS 10 6 60| 11
oo cm-striamus f ws | ] 2 | d =1 14
l_” Argyrotaenia ‘ ! f s f
é_w_w,gggp;,gm ), ; | 17 S | e I 3B 1
. ‘ _ :
L ! ; i |
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o= SEES 2 e e e e e
Number | Per Code of
No. received Nurmber of [reared |cent rearing
Hopts __by stoge parasites to rearing methods
Insect {ree EL LL | P Hym | Dip | adult | success | ¥* and remarks
Choristoneura
_funiferana bF 36 3 1 6 2), 13! 1.1
bS 60| 18 1 3 12 b6 1 1.3
i WS 310! 209 bl )3 222 g2 1.1
| _Choristoneura
pinus scP 2. 1. 1 2 - 1.i
1P 8 1 8 89 1’.1
rP 3 : 2 - .1.1
lgp 0 s22| w0 l16 | 27 | o8 | 14
| _Sparganothis
tristriata iP 5 ‘ 1 80 1.1
.. Tortrigid‘ SPD. L 8 1 L I 1 1‘
ws. | I l 2 . - 0 - 1.1
JP t 2£ 11 1 | 0 - 1.1
bF 3 § L - 1.
Totals = L _49hé E Booi S0l 73 | 589 38

o e - o . e o

....«,_-.
]

e
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Total Rearing Results by Order, Various Stages from Deciduous and Coniferous Hosts,

Number of Parasites and Adults Reared, Total Percent Emergence and Overall

Percentage.
r ] lc"
No. of Insects No. of . No. Reared | Total
. by Stage Parasites to per cent
]
Order Host w1 1L P Hym.| Dip. Adult emergence
Deciduous 291 0 13 11 8
Coleoptera
Coniferousd 29 o] 0 5 17
Deciduous 19 3 0 23
Diptera -
: Coniferous 1l 7 1 0 6 87
Deciduous | 131 2040 395 19 20 . 370 16
Hymenoptera
-Coniferous| L5 1680 301 b | 27 262 25
Deciduous | 665 5197  1hk9 246 | 1272 1571 - W2
Lepidoptera
Coniferous| 25 1395 839 T4 95 695 38
Totals 867 10586 298L 357 1617 2923
Overall percentage 3k

# EL - Early larval; LL - Late larval; P - Pupal
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