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Preliminery ia’%%ma%@m on the effects of star~
vation on z‘if%%z mam lsreh sewfly larvae were mwm
in the Annv sehnical Report for 1861. Data were
sented at %a% %&aﬁ on m w%ﬂmy gaused by perio
of stervestion of varying durstion. Pifth instar zwmﬁ
were gubjectsd to six %@'wﬁ of trestment ss followsie

Oroup I ~- Controls - larvae wers fed throughou
velopment

¢ ¥

. Lervee were feod for three days and the
star

s

- Larvee were fed for five days and then
starved.

larvae were starved for three éay; snd
then fed.

¥V == Learves wers 5%%«% for five dave and
then fed.

Group VI o= W%& wore starved %‘iﬁ%%%% the ﬁﬁiﬁa
instar.

m m%lﬁ% wm 100% in Oroups V and VI, Par-
ortallity pd in Oroups II and III and in
Wyzs z em% iv %%am %a m W%n@,

. tion of the fifth stadium under opti-
2 m%;zﬂi%;i 1 gondl tions fm seven days. Under the
conditions in which the lsrvee in the #WMW%%%
mwma wers reared, 3%‘?&%@@ for a period in ex-
eess of one~half the normsal durastion of ti»

resulted in complete or am gomplete morta

During the f101d season of 1952 larvae were reared
to determine ths effects of sub-lethal stervation on
the larves., larvee wsere mm in the insectery scoord-
ing to the trestments of Greups I, 1I, III m& IV as
cutlined above. An sdditional treatment, Oroup VII,
was added in whieh the lsrvae were fed :fw fw days and
then ;%wwéc .

In sddition to these ma%%ary resrings fisld gol-




lsetions of awwm weore made in two sreas of Hanitoba:

the ¥hiteshell ?mai; Reserve, Hanitobs,
g%ggg’gﬁgm toba in the vicinity @f Hiddle~

These are %m sreas where large populstions of the lareh
mﬂzﬁ were present in 1952 end wia% defolistion ¢on~
ditions were conducive to starvation. Collections were
made under a&mm ﬁ'm% some of which were completely
mxﬁia@a and others which were only partially de-

foliated.

The object in undertaking theae m& 8 mﬁ gol~-
lections was to obtain data concerning sub-letha B
fluences ﬁni? a%z*mﬁ% as mmm in wm mimn, B
mﬁ.&%%& mt}, fot cortent snd adult fegundity.

The lasrvae used in the experizen
eollected in the viginity of %mm, m %Zzy ,
Porest Reserve and all res a were mm m ﬁ’k %ﬁ
- fisld station in the ¥hi e

zg wﬁw to obtain lerval msterial subjected to
inown degrees of gwya%&m of sub-lathal duretion, con-
Eroll cteary rearings of field collected larvse
ﬁm mw%@m* th instar lsrvae were collected
m %ﬁ%ﬁzﬁm& : %%mimww There they
; { i ed amined twice

mlymwlﬁﬂa zxn& instar
There larvae were then divided
erimental trestment,

daily, Twice sach dey th

into %@%; for ex

As indiested ip the Introduction, during the inie
tial studies mzw&yﬁ in 1981, larvae were sub jected
to slx differ gﬁa z&f treatments. In the studies
made in 19568 the trestments represented by Oroups V
and VI were omitted % 9 50 r&%&k#ﬁ m 1004 mortelity
end thersfore were not pertinent. An add iti onal treat-
ment, designated © viI » mg a@é&a in 1952 in which
the umt wers fed for four deys send then starved.

Larvae were reared in a simple type of cage,
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had proven satlisfactory in esrlier resrings. %mm%
of the foliage was mininized by inseriing the twigs in
vials of water.

Puring the stervation period the larvas wers kept
in closed containers with s =molist bese of sphagnum moss.
This minimized mortality due to desiceetion end provided
a suiteble eocooning =mediunm,

All suscessfully cocoonsd larveae were iay&m& in
moss ard wrspped in cotton psoketa. In lates September
these were stored in the sold temperaturs room st the
lsboratory in Winnipeg ﬁmm they remained untlil re-
moval for enslyses.

in myi;mw gollections of cocoons were made under
mlm%ﬁ ﬁm@a in & heavily defolisted stend in %&u
Thiteshell Porest Reserve snd in two similerly hesvily
Mﬂkﬁ&&% areas in south-eastern ¥anitoba neer %m&
Junction and ¥iddleboro.

Collections were made both under completely de-
folis ted trees and partially defolisted trees,

ation of the Sub-lethal Effects of Ster-

E‘aﬂ%&i starvation of larves | * 14 regult in de-

ght snd storage of %5&?&; when aﬁwm’m to
mz.y fed :&az&w& and in & redustion in the fecundity eof
&é&a}.@a developing from these partially starved mﬁa%mz@.

One objective of the present study was te deterw
mine the differences in mm and mmﬁa of larvae
starved %ﬁ ﬁm degrees when compared to fully-fed
larvae, GQuantitative é»&mim%m of lipids was taken
as & measurs of the reserves as these sre easily messur-
ed and slse fore the prineipal maw storeage. Ais
mz, ht and lipid content am relatively easlly measured,

N8y were igh degree of ﬁWZﬁ 3.% with
fmnéi%? t%ia would prov roinal
index to this lamport




verwintering larvae were remc rom gotoons ime-
Maw@ % %2% taken from wiﬁ %amga ;4 welighed
individuslly on s aaum&mz& Torsion Balsnee., TUsing
this baslence the larvae counld be welgh '

i;a 8 m@m oven

maua %pﬁé gontent of each larve was detere
mined by extraetion with a solvent mixture (1/Z ethyl
ether and 2/ sbsolute methyl alsohol) in s Sozh]
extractor. ZEach extraction was carried cut for a
%&%aﬁ of 24 hours. %&1%2% %z%ﬁﬁ%ﬁiﬁﬁ the asdhe:
ing sclvent mixture was removed snd the larvae mm
over Ca Clg and ywai wed, The aiffamma in weight
%M%ﬁ this deternination and the dry welght was
taken sas the %m a%w sxtractives or total lipid
a@m%ﬂ%
EeZuds Adult Fegundi

In Teble I are recorded the sumsarized dsta on
the wet welght deterzinations of ?ﬁ%mmﬁa%% OVED-
xmwz.m% larvas from esch of the experimental series
Is 11, 111, IV end Vii,

The mean wet welghts for esch of the fed
for three, four and five days respectively gz% mm
starved were aigﬁ&fz@mﬁg leas z&m the mean wet wselght
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of the control group. The zwvm that were starved
for an initisl ?ﬂ%@é of three days snd then allowed
to feed until they ?@maﬁ cocoons (Series z‘?} wers of
idsntical =ean wet weight to the control group.

It will be noted that the mean wet weight of the
group fed for four days &4 then gtarved (Zeries VII)
is setually less then that of the group fed for three
deys end then starved (Series II) but this d4ifference
between the two 1s not signifiesnt (at the 571 lavel).

It is sppevent from these resulis then tist rela~
tively short perieds of starvation sre sufficlient to
cause significant welight differences bLetween such par-
tislly starved larvee as compared to fully fed larvse.

 Zel.2.

These dats are sumserized in Table II. The deter-
pinstlens sre based on the seme mterial as that uvsged
in the vet weight detersinations.,

The resulis here ere %imi&ﬂ* to ﬁzma %mm in
(a) for wet welghts, The & 11 b 1

welghts ss indicat 1ler stend s .
The éiffmﬁ%a between the dry welight, %m %mm
groups, when com wa& to the ¢ roup on = pere
%m@a% ‘%mai%a; oW B ma%zﬂ é&ff@%%a then was evie
dent Tfer the wet weights., It would sppesr from this
that the dry welight wmﬁ be & better criterion for com-
parison then wet welight,

Date for per cent molisture ss caleulsted from wet
and dry welight determimtions sre pressnted ir sum-
marized fm in Table 111, These figures shov an in-
teresting relationship which sppears to be 1@@1@%&?#
ef the m%a%na eh '8 cocourri ng under conditions of
pertisl inenition. s mean valuss for gw @m% mmm
ture of all the Wﬁ% of specially trested larvee
sre slgnificantly greaster t%& for the zmﬁwl gmg
of fully fed lsrvese, The groups baving experienced the
greater degrees of ama%am Series 11 and ’%13 ‘also
bad the bighest @smm ¢ moisture @W&m% This
may be due to the secoumuliation of metabolie ww%
formed during the mm%a%m of fat. As fat is the
prineiple reserve smaterial drawn upon during starvstion
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1t would be most setively metabolized in the group
periencing the greatest degree of starvation.

wet ¥Welghts - Insectary Heared ¥sterisl

ﬁ@ﬂ

| {values for
% Diff. difference

from from con-
2s) 8 ﬁ.%%i z:z gmge}

19 9.7 4.56 12,8 .62 #
ViI Fed 4 6 £9.6 6.15 8.5

11 33.4 342 27.2 6.52 &
v 45.9 8.93 0.0 0.00

fed

'® Differsnoe significant at the 1% level.




ey
_ N {values for

Hoe € pifr, diffsrence
of ¥ean Upy 8. D, > Cre
Yess, Wt. (mg.) (mg.) Comtrols trol grow

trols 11 18,7 4.8 == -
IIT Ped 5 19 4.9 2.2 20.% 3,140

é 8.8 2.9 686.0 5,220

I1 Ped 2 L) 2.0 1.2 51.9 4,662
days
and

then
starved

iv %WW& 10 16.4 2.8 12.2 1.48

# Difference significant at the 1% level,



4 ¥oisture - Insectsry Heared Naterial

uﬁa
Ho. (values for differ-
Mesan £  3,D. ence gontrol

111 Ped & i9 €28.6 2.2 2,86 »

Vii Fed 4 8 71.6 B.82 T84 ®

II Ped 5 7%, 1.1 10.94 #

IV ESterved 10 64.0 T8 2,78 #

# Difference significant at the 1% level.




2.2.1. ¥ot Feights.
The data on wetl welight é@%@?mmﬁm fm* the field

collected material from %w%hoﬁasm ¥anitoba and the
¥hiteshell Porest Reserve are summarized in Tables IV
{a) and IV (b) respectively.

It will be noted that thers is considerable inirae-
group snd inter-group veriability in wet waigﬁ%m The
standard devistions of some of these fleld ecllections
amﬁ &m&wy smaller than those of some of the insectary

ssred series. Varisbllity is not greater in the col-
lw%iam made under the heavily defolisted trees than
in the trees with only 500 defoliastion., It wes sxpect-
ed that the lervas from the heavily defoliated trees
wma gm%% was lisble to occur would show & grester
@2&% group variability in welghtis than is Indicated

bks of the fleld collented
m%wm %ﬂ mmﬁ% in pummerized form in Tables V
{a) and ¥V (b). |

In thess tables the dry weight data for the five
eollections from } mwmy defoliated trees sre compar
the collections from the trees with 508 &t
%ms& of %m five milwﬁ%m a%%haa&aa%m
ignifieantly lower dry weights {at the 5% },wﬁ
or less) and all four of the ﬁ#il%%ma from the
initesbell ares bhad mean % %*i ghts significantly less
(at the 5% level or less) than the aa&ia&&im froam the
lightly defoliated tree. g %swﬁ paney 1s apperent in
mmw@;m Bo. 4 and ¥o. § from m@k%—-mataw ¥ani toba
where the mean dry welghts are sctuslly greater than
thet of eollection Fo., 8. The differenses are not
statistieslly significant however,

2.8.,2. Poer Cont Yolsture.

The data for the per cent molsture determinations
is summarized in Tables VI (a) and VI (b).

, These values sre relatively uniform in contrast to
the differences shown in the different experimental




wl‘%u

groups. The zz@&imgww of this uniforaity with re-
&g&g% to the comments regarding fat mobilizstion made

ip the diascussion of the experimentsl meterisl will not
be evident until the data on lipid determinstions has
been compiled and anslyzed.

%%%&ﬁt%m Defolistion Mo, of In- Vean Vet

Ho. 4 dividuals. Wt. (mg.) 8. D,
No. 1 56.8 8.3
Ho. 2 19 62.8 7.3
No. 3 54.5 . 8,7
¥o. 4 18 87.9 6.1
¥o. B 20 65.4 5.1
Ne. 8 1z 43.2 6.9
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TABLE IV (b)

Wet Weights - Fleld Collections:
¥hiteshsell Forest Reserve, ¥anitoba,

Cellisction ﬁﬁf%&iaﬁiaa Ho. of In- Hean Yetl

Yo, dividuals. ¥t. (mg.) S. D.
Neo. 1 28 3.3
No. 3 18 50.6 7.1
¥o. 5 10 44.3 6.8
Ko, 7 12 47.8 10.4
Wo. 9 20 59.7 8.3




Dry Yelights - Fleld Collections:

{Values for
differerce
from eolleo~
o, of tion Bo. 2 -
Collee~ Defoli~ Indivi- Hean Ipy
tion Ho. stion ¥ dusls - Wi.(mg.) S.D.

¥o. 21.2 2.4 2,57 as
19 22.9 =1 -
20  20.8 2.9 2.22 @
18 25.5 2.4 1.48
20 24.7 2.7 0.88

1z 16.0 Ze2 .87 =

Bo.
Ho.
Fo.
Ho.

@ O b e W e

Ho,




» 1B =

Dry Weights - Pleld Collections:

Whiteshell Forest Reserve, Manitoba.
Cwgn
(Valies for
difference
, from Collec~
Bo. of o ’ @i@ﬁ 1.9 =

Colleg- Defoli~ Indivi- Hean %wg defoli~
tion ¥o. ation £ dusls  Wt.{mg.) 2.D. a%i%@%

28 209 4.8 2.00 =8

Ne. 1
No. 2 18 20,5 2.8 2,76 «
No. B 10 17.2 3.6  4.92 ¢
No. 7 12 18.9 4.7 2.02 »
Ro. 9 20 23.7 4.2 -

# Difference significant at 1% level.
## Difference significant at 5% level.



Per Cert ¥Yolsture - Pleld Collections:
SoutheBastern, Hanitobs,

"

Collection Defelistion Ho, of In- Mean €
Ko, % dividusls ¥Yolsture

20 62.7 2.1
19 61.9 2.3
| 82.1 2.7
18 62.5 3.7
20 82.2 2.1
12 85.5 2.8

Ho.

Eo,

Ho,

’ Bo,

Ho.

® o B wm D e

Bo.

Per Cent ¥Yolisture - ?@#&ﬁ ﬁﬁl&ﬁaﬁiaﬁzg
¥hiteshel]l Porsst Reserve, Yanitoba.

Collesstion Defolistion Fo. of In- 8. Do

sean £
No. £ dividusls  Molsture

28 58.9 2.3
18 59,5 1.9
10 61.2 2.1
100% 12 60.5 2.8

( 20 60.5 2.3

Bo.

Fo.

Ho,
Ho.

e
*
@ 4 ;1 e
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As sertain data, notably thet from the lipid
gnalyses, sre not avellshble for inclusion in this re-
port no gensralized conclusions ¢sn be mede. Further
informetion, e#specially from the snalyses of fisld eol-
iscted materisl, 1s slso dessirsble,

£ tentative 3%@@1&&1¢a* that esn be drswn fronm the

date presented, is that relatively short perieds of
- starvetion produce detectadles snd statistically signifi-
sant differences in lerval weights., This is ftzaﬁlar»
1y evident when dry welghts sre considered, 3Sucl

ifferences are datectsble in fisld collecied sa
obtained beneath trees exhibiting somplete or pear
defolistion, It is possible therefore by the analysis
of palatively smell cocoon samples, from individe
trees, to determine the presence, or a@af%%a, of star-
vation conditions in flield popul

y“:"g,, 3

Fifth instar lereh a&*fiy larvae have been resred
under insectsry conditions and subjected to varying
degrees of partial stervetion. Sub-lethal affects of
inanition ss ?@f&ﬂaﬁaﬁ‘ﬁy lsrvel welghts, molsture con~
tent and lipld econtent of dispsusing lervae have been

mes sured,

Relstively brief periods of stervation were found
to result in ﬁ@ﬁ%iﬁ%&ﬁﬁi&? significant differences in
larval wel The diffare 8 in dry velights between
%kﬁ @awﬁia 1? a%arv&%.iﬁ??xa a@ﬁ fully fed larvse wmere

pronounced than the differences in wet welights.
?%a ‘molsture sontent of sterved lsrvae when gompared to
fully-fed larvae, seemed to indicete s possible sccoum.
lstion of metaboliec water in the starved individuals.

Coooons were ¢ollecited, beneath gelected %9&%& of
known defolistion, in south-ssstern ¥enitoba and in the
¥hiteshell Forest Reserve, Manitoba. Dliaspausing lesrvae
from these collections were subjected to the same

analyses as the insectary resred msterisl.
The mesn dry weights of the larvee collected be-

-
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zgm% completely defoliated trees differed significently
rom the mean dry weights of the larvae M&iwm be=-
mam partially defolisted trees.




