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INTRCDICTION

During recent field research on control of the spruce budworm,

Choristoneura fumiferana (Clem.), surcrisingly hich numbers of associated

coniferous defoliators were cbserved after assessments of population density
had been completed. These populaticns of associated species have raised
several questions during both the field experimentation and subsequent data
camilations and interpretations of results on spray treatment efficacy vs.
the spruce budworm (DeBoo and Carmpbell 1975, Feisy et al 1975):
(1) What species of defoliators were present cn host trees samolec
for indices of budworm populztion densities, and what was known
sbout the interactions of <hese species (either alone or combined)
with the budworm as agents o tree depredation?
(2) What was the significance of damage caused by this ''secondary'!'
defoliator complex with respect to feeding impact usually
attributed solely to the spruce budworm?
(3) How accurate were population density - defoliation correlations
for the spruce budworm where no allowance was made for the impact of
the associated defoliators?
( 4) What was the relative suscectibility of these species ( carpared to
spruce budworm) to insecticide treatments, and how can efficacy
of treatment be assessed when the defoliator community is truly
heterogenous?
As an attempt to answer these questions, at least in part, file data
accumlated during the past three years were sorted for preliminary
analysis. The data, as evaluated in this report, are presented solely to
caution fellow members of the Spruce Budworm Working Committee of the inherent
dangers of improper cr only casual examination of larval specimens during
field research on the eastern spruce budworm. In actual fact, the authors
stress that data on host condition, gleaned from spray programs or gther
field studies where only minimal or no larval population sampling 1s undercaken
(i.e. results based on egg and pupal densities, defoliation) may be quite
difficult to properly interpret. '
A handy guide to some of the species found on balsam fir (Miller and Bates
1959) indicates that about 12 major species compete ecologically for feeding
niches with larvae of the spruce budworm. The authors estimate that a



D
similar nurber corpete on spruce hosts. The species vhich has been
fomd most commonly during the recent field studies was Dioryctria

reniculelloides (Matuura and Monroe 1973), originally designated D.

reniculelia by Grote (1880), and cormonly known as the spruce Coreworr.
As a first step, then, in sortinc insect species, feeding irpeact,
campetition, and cther aspects cf éefoliator interactions, this report
is limited primarilv to those numerical data on the spruce budworm -
spruce conevorm larvee povulaticn samples acquired between 1973 and
1975. Tt is hoped that more sophisticated handling of routine field
data will be possible during future studies to permit accurate inter-
pretations of the interactions between insect defoliators and their

host trees.

MATERTALS 23D METEODS

Representative collections of larval specirens were subritted
to the Biosystematics Pesearch Institute, Agriculture Canada, Ottawa,
for identification. Ccounts of larvae from branch samples during the
period 1973 - 1975 at cne locaticn in Manitcba and at least 3 leocations
in Quebec were extracted from field tally forms used in chemical control
studies of the spruce budworm. CSepzrate tabulations were then available

for C. fumiferena and D. reniculelloides according to year and geographic

lecation.

RESULTS AND DISCUSSION

T8entification of larvae other then spruce budworm indicated

that the rost prevalent species vas D. reniculelloides (appendix 1).

According to Dr. Fucene Monroe of the Biosystematics Research Institute
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(cersanal cammnication) D. reniculleloides is the proper scientific

' designation for the spruce conswcImi _I_)_ ‘reniculella is a misnarer.

Mcleod and Daviault (1963) have reported that the species is
known primarily as a ccne feeder ard defoliator of most species of
spruce. Annual reports of the Forest Insect znd Disease Survey have
recorded damaging infestations in éed crops for more than 50 years
(MacKay 1943).

Although quite similar o the spruce bucworm in larval cevelop—
rment and feeding habits, the coneweomm is nof:ed for its distinctive
bshavioral characteristics. Unlike.the spruce hudworm, egas of D.

reniculelloides are inserted sircly under bark and cone scales, in

lichen growth, within the shoot avils, or in the frass-severed foliage-
silk webbing tangles on infested branches. Larvae spend the first of
five instars overwintering in hiternacula urdsr bark scales. Later
larval stadia may either feed in cones or feed cn foliage, particularly

Guring vears of low cone producticn. Symptoms of feeding damage on

foliage by D. reniculelloides may be distinguished frcom that of the
soruce budworm by the coreater acoiulaticns of fress and vebbing at the

feeding sites (Mcleod and Daviault, 1963). Also, larvae of D. reniculel-~

1=

oides are known to be predacecus cn larvae and pupae of the spruce

ks

cucvorm (Warren 1954, Thamson 19575 .
Inalyses of data collected from Manitcha and (uetec indicated
that slightly more than 20% of the total nurker of larval specirents

(from white spruce) were D. renic:lelloides (Fig. 1). Coneworm com—

vosition ranged from a hich of 22% of the tctal dafoliator corplex on

rature trees at the Spruce ¥Woods Torest, Manitcha, in 1973 to a low of

about 16% on 8 m tall plantaticn white sprice nsar Shawville, Quebec.
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At average denities cf from 20 defoliators per 45 cm brench tip at
Shawville in 1974 to reore than 199 defoliating larvee at the Spruce

Woods in 1973 and at the Grand Mére Plantations during 1975, the role

of D. reniculelloides and other zssociated defoliateors must ke considered

«

during studies of the spruce budorm. On many branches exsmirec Caving

te course of these studies, D. rericulelleides comprised the majcrity

of the defoliatcr comunity. Eccordingly, estimates of defoliaticn (%]
after pupation could easily have heen at+ributed to the wrong species,
and the so-called study on "spruce budworm" could very well be & sciertific
encraly attributzile to Murphy's third, fifth, and sixth Laws: "If fere
is any possibility of several things going wrong, the one that will go
wrong is the one that vill do the rost damage; Mother Nature is a bitchj
Tf evervthing seers to be goinc well you have obviously overlookeC.
scmething, "

The impact of coneworm populations was most evident in larval
collecticns from insecticide-treated trees. When collections from sprayed
forests (Fig. 2) were segregated from total collections (Fio. 1), the

percentage campesition for surviving D. reniculelloides increased from

ca. 24% to ca. 43% vhile survivorship for the budworm decreased pro-

portionately. The general implication is obviocus: D. reniculelloicdss

may (for reasons only speculative at present) better survive insecticide
treatrents than C. fumiferana, and for this reason the larger larveae

(L4, LS) of the former species may cause most of the damage to infested
trees. ILikewise, the disparities between spruce budworm rortality and
foliage protection reported by many researchers Auring recent yéars
possibly may be partially due to the wnaccounted-for camplex of associated

defoliatiors. The best examples of this to the authors' knowledce occurrel



after spray treatrents in certain sectors of La Mauricie and Forillon
National Parks (Foisy et al. 1975). Post-spray larval population
assessments indicated that up te 100% of the surviving larvae were
coneworms, not budworms. Althouch good mortality of spruce budworm

was obtained, (>90%) defoliatior in certain sectors of sprayed areas
was as severe as in nearby untreatad check areas. Considering the

fact that insecticide treatrents are rated not only by their inrrediate
efficacy (insect mortality) but also by the amount of foliage conserved,

these remmant populations of D. reniculelloides still actively feeding

may becare very significant with respect to correct treaterment assessrent.
The survivinc populations centribute to continuing defoliation, and if
at high densities, may account Zcr the major error in appraisal of

spray results.
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Ficure 1. Terxcent cormosition of defoliator complex on white spruce at various locations, 1973 - 1975.
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" SUMMARY AND CONCLUSIONS

The results of the preliminary evaluation of available data on

D. reniculelloides as a conifercus cefoliator sugcest the need for a better

understanding of the larval behavicr and feeding habits as well as for
more information on its significance during cutbreaks of the spruce
budworm. Several points for consiceration by field researchers should
be noted: (1) Numerical assessmert of all species of defoliators from
branch samples in the evaluaticn of experirental results,

(2) Careful interpretation of "cause" to "effect" when relat-
ing insect species (i.e. budvorm) to tree ccnditicn,

(3) Scientific intercretation of ecclegical phenamena such
as ccrpetition for fcod between species for the duraticn of their re-
scective feeding periods.

(4) Expectancy of sicnificant differentials in pest species
carposition between hosts (e.g. spruce and fir), between tree-age classes,
ard hetveen the beginning and erd of cvclicel infestation periods of insect
rest species.

(5) Changes in feeding habits under conditicns of food shortage
or larval size differences ketresn vest srecies (i.e. cannibalism).

(6) True efficacy cf cteraticnal or experimental insecticide
soravs when toxicity of treatrents may be sicnificantly variable with
respect to different defoliators cccurring cn the same host trees.

In conclusion, the authcors wish to refer to a previous revort
cn sanpling procedures (DeFoo 1874} vwhere caution was reccrrencded in
the procurement of branch sarrles for chtaining accurate indices of

.

insect population density. The prime dbjectives of the present report,
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then, is to urge field researchers to identify and acknowledge the
significance of all defoliating lexvae collected fram the branch

sarples: “Are you sure its the spruce budworm that's chewing up your

trees, Charlie?"
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APPENDIX T .

D. reniculella = D. renicullelloides n.sp. according to

Dr. Eugene Munroe, Agriculture Canada,

Ottawa (Mutuura and Munrce 1973) .
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