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ABSTRACT

Batul1a, Barbara Alison, M.Sc., Universíty of Manitoba, 1983.

A Survey of the Predators and Parasitoids of Aphids ín Manitoba wíth
Emphasis on the Interactíon Between the Thirteen Spotted Lady Beetle
Híppodarnia tredecimpunctata L. and the Pea Aphid Acyrthosiphon písum

G. Robinson.Harris. Major advísor: Dr. A.

The thesis is divíded into trro parts. Part I is a study of the

effects of pea aphid density variatíon on the predation rate of the

thirteen spotted lady beetle. Part rr is a survey of predators and

parasitoids of aphids collected in Manitoba during 1980 and 1981.

rn Part r, the results of predatíon tría1s using aphÍd densities

of 10 or 2o were analyzed using a series of regression analyses of

variance. Results of these analyses revealed that, at the densities

tested, both adult female and male lady beetles dísp1ay a partial

Type rrr functíonal reponse, and no density dependence ín response to

increasing pea aphid densities. Results of 2-hour observations of

predation rate over a 6-hour period revealed that the lady beetles

consumed a pr^oportíonately larger amount of food during thís 6 hours

than during the remainíng portion of the day. The lady beetles díd

not respond to densíty on a bí-hourly basis.

The survey in Part If was conducted in various areas of Manitoba

south of the 52nd paral1e1, and in churchíll, Manítoba. rn 407 samples,

108 specíes of aphids r¿ere collected. Associated r,¡ith th:se aphids

were at least 69 specíes of predators from 2L families, and over 27

species of hymenopteran parasitoids from 2 famílies. Eleven of the

aphid species did not appear to be attacked by natural enemíes. of

the predators tested, specímens from 51 specíes would consume pea
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aphíds, and specimens frorn 19 species would not. Over 24 species of

parasític Hymenoptera from 5 families attacked the predators of aphids,

while 15 specíes of secondary parasítoids from 5 familíes attacked para-

sitoids of aphids. Host/prey, and habitat preferences of some parasi-

toíds and predators are discussed.

'rit

:
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CHAPTER 1

INTRODUCTION

This thesis is divided lnto two sectíons. The firsÈ sectíon deals

r.¡ith the interacEion between the pea aphíd (Acyrthosiphon pisum llarris),

and one of íts predators, the thirteen-spotted lady beetle (Hippodamia

tredecínpunctata L. ). The experiments were conducted to determine the

effects of different pea aphid densitÍes on the predation rate of adult

thirteen-spotted lady beetles. This l¡ork was initía11y to be a follo\¡r*up

to a portion of Chiangrs (1979) work on the same two species. However,

discrepancies in the results of the two sÈudies made comparisons difficult.

The second section of the thesis is a survey of the predators and

parasítes of aphíds in Manitoba, with eurphasís on the host/prey

preferences of certain species of natural enemies. Samples of aphid

colonies, íncluding theír predators and parasitoids were collected over

a t$/o year period. The samples vrere sorted ín the laboratory, parasitoids

and mummifíed aphids r.rere retained, and immature predaÈors were reared

through to adults on a diet of pea aphids. Their reactions to the diet

and general behavior r^rere noted. At the end of each season, all adult

aphids, predators, and parasitoids were Ídentified.
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II REVIEI.¡ OF ÎIIE LITERATURE

TI{E PEA APHID

The pea aphld, AcyrÈhosiphon plsun (Harrls), is a holocyclic mono-

ecious specles attacking a number of plants in the Papilionoideae(Muller,

1980). It was introduced to North A¡nerica 1n 1878 (t"tarkkula, 1963) , and

since then has developed several bfoEypes or straÍns found annually ín

certaín geographic areas and/or on certaln plants (Muller, 1980). The faba

bean, Vicla faba L. a ppears Eo be one of the nost suftable hosts for the

species (Muller' 1980). In addíEion¡ pêa aphids are common on field peas,

a1fa1fa, and clover. In North America ê. pisun can severely injure peas

during blossoroing and early podding periods, and can result fn viral

inf ectlons, poor pea qualíty and yield (t"taltais and carti er , L962; cooke,

1963). Normally, pea aphíds cause litEle injury in Canadfan alfalfa and

clover fields.

A. LÍfe History

Acyrthosi phon pÍsum overwinE,ers as eggs on leaves and stens of

alfalfa and clover (Harper, L972>. rn spring, when the plant resunes

growing, Èhe eggs hatch, and the flrst generation rsEem mothersf or

fundaÈrices begin Eo feed (Figure 1). Upon reaching maturity, Èhese

fundaÈ.rices parthenogenetically produce t.he fÍrst generation of alate and

apterous viviparous fernales (fundaÈrlgeniae) (Stary, 1968). A number of

vÍviparous partÌ enogenetic generations then follow; Ehe members of these

generations may be alate or apterous depending on host planE condltlons,

colony size, and clfnatic condiEions (Stary, 196B). The alate individuals

nlgrate Eo oLher acceptable host planÈs, where Ehey settle down, Èheir

flight muscles degeneraÈe, and they produce alate and apterous viviparous
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Figure 1. Life history of the pea aphid
pisum) from spring to l-ate fall.

( Acyrthosiphon )
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progeny (Johnson, 1957). The apterous fundatrigeniae remain on the

origínal host p1ant, giving rise to succeeding generations of aphids on

that plant.

In late Septernber or October, the last generatíon of víviparae,

t,he sexuparae, produce alate and apterous males, and apterous egg-

laylng females (ovÍparae), in response to changing photoperiod and

temperat,ures (Stary, 1968; Harper, L972; Muller, 1980). The sexuparae

produee oviparae first, then after a brief reproductíve pause, Ehey

produce males (La¡nb and Pointíng, 1975) (Figure 1). In Sherbrooke

Quebec, the critical photoperíod for the formation of sexuales is 13 h.

and 15 mÍn. to 13 h. and 17 nín. (Sharma et al., Ig74). AfËer matÍng,

pea aphid oviparae Ín the Blue llountain area of Eastern tlashíngton and

Oregon, lay up to 25 eggs (Cooke,1963). In southern areas such as

California and Virginia, the sexual forms do not normally appear, and

overwintering fs exclusively by the virginoparae (Cooke, 1963).

4. pisum develops froro birth to maturity ín 5 to 50 days depending

on weather. The average development time in Southern AlberÈa is 5 to 7

days (Harper, L972). The apterous adult starts reproducing approxí-

xnately 3 hours after its" last moult. The apt,erous virginoparae produce

an average of 106.3 nyrophs during their 20 day reproductive períod

(Sharrna et al.r 1973). Generally, total l1fe span of A. pisum 1s

approximately 39 days (Sharma et al. , 1973).

In the Blue Mountain region (I^lashington and Oregon) , pea aphÍds

produce 15 or rnore generations per year (Cooke, 1963). Pea aphid

populations are often high Ín early spring in many areas e.g.

Czechoslovakia (Stary, 1968; Hozak, 1970), Kentucky (Pass and Parr,

1971) , and East Anglia (Dunn and t^tright, 1955). These populations
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decrease durÍng late spring and summer, and increase again in the fall

(Stary, 1968; Hozak, L97O; Pass and Parr, 1977; Dunn and lrrríght, 1955).

The decrease may be due, at leasË in part to a) migration of alates to

annual crops such as faba beans and peas (Staryr 1968; Pass and Parr,

L97L); b) heavy rain (Dunn and hlright, 1955); or c) pressure from

natural enemy complexes (Frazer et a1., 1981a).

B. Aphid Response to Disturbance

Aphids respond to predator disturbance in various \¡iays. The kind

and degree of response shown by an aphid is dependent upon its age,

species, the habítat it is found ín, and the naÈure of the disturbance.

According to Lowe and Taylor (1964), the alarm reactions of pea

aphids dÍsturbed by a rshotr of moist air l^/ere as f ollows: the antennae

were lowered over the back, the stylets were rn¡ithdralrn, the legs were

folded up to the body, and the aphids dropped off the plant. The droppíng

aphid can cause other aphids to drop ín a tchain reactionr (Lowe and

Taylor, 7964) " Tamaki et a1., (1970) reported that pea aphids react in

Ehís manner when tharassedt by the parasitoid Aphidius smithi Sharma and

Subba Rao females.

When pea aphids are disturbed, they may also produce cornicle

secretions containing the alarm pheromone trans-B-farnesene (Nault,

L973) (Note: other aphíd species also produce this alarm pheromone).

Nault et al. (1973), reported that 48.77" of the aphids attacked by

nabids in their study produced cornicle secreti,,ns. The droplets were

often smeared on the nabidrs rosÈrum and eyes or on the aphidrs body and

anÈennae. Thís smearÍng may accelerate volatilization of repellent

odours (Strong , 1967), while non-volatile triglycerides may have a

limited defensíve functÍon (Nault eÈ al., 7973). In a few instances,
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nabids w-Íth cornicle secretions smeared on their antennae, eyes or

mouthparts would violently wipe the smeared parts on the leaf surface,

or would fal1 to the ground and contínue to clean themselves (Nault et

al., 1973). Sinilarly, Dixon (1958) reported DactynoËus acei cola

(Hille Ris Lanbers) aphids secreting cornicular rwaxt on the heads of

their attackers. In several cases, third ínstar Adalia decempunctata

(L.) larvae r^rere unable to free themselves from the secretion, and

consequently died (Dixon, 1958).

According to Nault et a1. (1973), only when aphids were pierced by

t.he predatorrs stylets did they secrete cornicle droplets. Aphids of

all instars are capable of producing droplets, however, only 60 - 70"/" of.

pea aphids tested by Strong (1967) produced droplets. The pheromone

trans-B-farnesene is perceived up to 3 cm away by the primary and secondary

sensoria on the aphidrs antennae. Effective levels of alarm pheromone

are euitted up to 60 minutes after secretion (Nault et al.,7973).

Adult and fourth instar pea aphids responded to alarm pheromones by

either dropping, running, or backing up (Roitberg and Harper, 1978).

Younger lnstars responded only when a vibratory stiurulus þ/as associated

with the pheromone. This more conservative response may be due to the

younger instarfs lack of agility on the ground (Roitberg and }lyers,

7979). Pea aphids fron hot dry areas of British Columbía respond to

alarm pheromones and general disturbance by backing up rather than by

dropping (Roltberg and Myers , 1979>. This is perhaps due tr the high

risks associated wíth exposure to high ground temperatures and evaporation

rates (Roitberg and Myers, 1979). I^Jhen aphíds drop off , back up, or run

avray, the distance dispersed is positively correlated w'ith the density

of aphids on the plant or colony that the aphid leaves (Roitberg et a1. ,

L979).
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THE COCCINELLID

A. General Life History

Adult coccíne11ids are long 1ived, generally living for approximately

one year (Srnith and Hagen, 1956). One female Coccinella septempunctata

L. v/as reported by Sundby (1966) to overwinter twice. The oviposítion

period begins in early spring, and nay be as long as 3 months (Sundby,

1968). During the early stages of aphid infestations, coccinellids will

often 1ay their egg batches on uninfested stems (Banks, 1957). According

to Blackman (1965), adult coccinellids show some degree of specificity

in their choice of oviposition sites, on the basis of habitat (e.g.)

height of plants), and only secondaríly on presence or abundance of

aphíds. Conversely Hodek (1967), stated that eggs are laid close Èo

essential prey species colonies.

The bright yellow eggs of coccíne11ids are laid in groups of 10 ro

50 (Banks, 1956). t{ippodam ia tredecímpunctata L. females on aver age lay

23 eggs per batch (Chíang, 1979). One female coccinellid may 1ay over

1000 eggs in her lifetime (Knowlton, 1947). The larvae hatch in 3 to 7

days dependíng on the species (Knowlton, L947; Smith and Hagen,1956).

Once the first instar larva has emerged through the apical slit ín the

egg chorion, it generally has 1 I/2 days in which to fínd food or die

(Banks, 1956). Eating eggs and partially emerged larvae increase the

indÍvidualts chances for survival (Banks, 1957). Larval devêlopment

takes two to four weeks depending on food supply, temperature, and the

species (Smith and Hagen, 1956; Sundby, 1968). 0n average, developmenË

of H. tredecimpunctata from egg Eo adult emergence takes 23 Eo 37 days

(Chiang , 1979>,
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Coccinellid pupae require 4 to B days for development (Hodek,

L967). CopulaEíon takes place a few days after emergence, and several

times thereafter (ttodet<, 1967). Lady beetles usually overwinEer as

adults (Smith and llagen, 1956; Sundby, 1968). l'lany species f orm over-

w-intering aggregations ín dítches, under 1ogs, and bark, or ín depres-

sions near bodies of water (Smith and Hagen,1956; Benton and Crump,

r979).

B. Coccinellid Foraging Behavior

There are several factors ínfluencing the number of aphíds consumed

by a predaÈor and thus the predatorrs effect on the prey Population. The

most basic of these is the predatorrs rsearch and attackr paÈtern. Banks

(1957 ) gave the fo11owíng description of a coccínellidrs search pattern:

tWhile searching, Èhe coccinellid larva will often ha1t, fix Ëhe end of

its abdomen to the 
.leaf 

surface, and move its body in an arc from side

!o side. If no prey is encountered, it releases its hold, moves and

repeats the actiont. . . t Coccinellid larvae often attack aphÍds from

the rear using their forelegs to grasp the struggling aphid, while the

adhesive tip of the abdonen holds the larva fastr (Banks, 1957). First

and second instar larvae often suck out the juices of the aphid. ThÍs is

accompanied by oceasional regurgitation of the larvars stomach contents

into Ëhe aphid. A first instar larva may take several hours to consume

one small aphid (Banks , 1957). Third and fourth ínstar larvae eat the

aphid wiEh or w'ithout prior sucking of the juices. The aphids are often

only partly consumed and may be discarded while sti11 alive (Banks,

1957). Adult coccÍne1lids eat the aphid without príor sucking of the

juices. The aphid nay be Partly or totally consumed depending on the

hunger level of the adult coccinellid.
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After feedÍng, a coccinellid will often make a series of small

turníng movements ín what appears to be an effort to locaÈe neighboring

aphíds (nanks, 1957). Although Stubbs (1980) found that some Coccinellidae

includlng Coccinella septempunctata L. fourth insÈars and adults could

detect prey from up to 1.0 cm a\^ray, often an aphid may not be detected

unÈí1 the coccínellid actually comes ínto physical contact w-ith it

(Frazex, I976).

According to DÍxon (1970), a first instar Adalia bipunetata (L.)

$/astes 25 to 50"/" of. its time searching areas that it has already searched.

In addition, time is v¡asted searehing leaves on lower portions of the

plant (Banksr 1957). Later ínstars and adult,s appear to spend more time
.(

at Lhe apex of planEs (Frazer et al., 1981'b). Coccinellid rnovements

appear to be based on geotaxis, wiÈh upward novement in early daylíght

hours, and downward movements in late morning (Benton and Crump, 1981).

Observations of daylight actÍvity of adult A. bipunctata showed that 497"

of available time l47as spent inactively (rernaining time was spent: 29%

searching, I0"Á eating, and 72il copul-ating or ovipositing) (Mills,

r9B2).

Knowledge of a predatorrs behavior and factors affecting behavior

are requíred ín order to predÍct how or 1f a predator specíes will

affect. an aphid species population. Factors such as habitat, prey

species preferences, dependence on aphid density, temperature, dispersal,

search patterns, and lnter- or intraspecific competitíon can all play

iroportant roles in this Ínteraction. Recently several papers attempting

to model the coccinellidrs role 1n aphíd population regulation have been

published. MosÈ of these models are based on a simplífied version of

t{ollÍngrs (1966) functional response model as presented by Frazer and
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Gí1bert (I976>. BasÍcal1y this model combined an aphld (Acyrthosiphon

pÍsum) populatÍon model with a quantít.ative empirical fornula for

predation rate of Coccinella trifasciata L. Until this t irne , mos t

nodels were based maín1y on laboratory experiments. Frazer and Gilbert

(L976) included the results of field observations as well as laboratory

observations in their ealculations. Frazer and Gilbert (1976) studied

the components of the predation process in detail. Components studied

included predator and prey densíties, predaËor voracity, prey age

distribution, parasitism of aphids, and temperature. They díscovered

Ehat all current methods of counting adult coccinellids in the fíe1d

greatly underestimate theír true numbers, since no more than 25% of the

beetles were seen at any one t,ime. The rest were ínactiveLy hiding in

the stubble (Frazer and Gilbert, L976). Frazer and Gill (1981) concluded

that predator potentíal is a more practical and useful parameter than

numbers or maxímum voracit.y in estimating the impact of coccinellids on

aphid populations. Frazer and Gilbert (L976) also found that v¡tri1e

tenperature has a single effect on rate of aphid development, it has a

double effect. on predation rate (i.e. coccinellÍds are more effective

predators at high temperatures, than at 1ow) I

Components of the predation process whích \./ere not included in the

Frazer and Gílbert (L976) model, or which required more study lncluded:

Èhe effects of temperaEure, immat.ure stages, prey aggregation, dispersal,

predator feeding responses, and compeEition by other predator species.

Several papers wriÈten since then have filled in many of these gaps.

Ives (1981 a) r reported higher dispersal rates in Coccinella californica

Mannerheim as temperature increased. Ives (1981 b) discovered that

dlfferent species of predators react differently to temperature change.

Coccinella trifasciata L. can lay eggs and consume aphids at lower
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temperatures than can C. californica. C. californÍ ca can eat more, and
convert food to eggs more efficiently at hÍgher temperatures than can
C. t rifasciata (Ives, 1981 b). Adalia bi ctat a also íncreases its
developnoenE rate and consumpÈion rate in response to i.ncreases in Ëenp-
erature (Mills, 1991). Borh C. t ransversosut tat a and C. septem punctata
can develop faster at high temperatures than can A. bi punctata ( Obryck i
and Tauber, 1981). Hi podamia tredecimpunctat a develops slower Èhan any
of the above species (Chiang, IgTg). Thus, the model must be adjusted
to rfiÈr the species being studied.

Baumgaertner et a1. (1981), extended the Frazer and Gílbert (1976)

model to fit larvae and adults of Hi ppodania convergens Guerin and

chrysopa carnea stephens. Arl larval ínstars, except first instar c.
carnea 

' visited more sÈems per unÍt time w-ith increasing hunger 1evel
(Baurngaertner et al.,19g1). Effects of low food levels on weight gaÍn,
development time, and mortaliÈy of all larvae varied with predator size
and specíes (Baungaertner et a1., 19Bl).

Frazer et a1. (1981 c) extended the Frazer and Gilbe rt (1g76) ¡nodel
to predict survival rates and requirements for all sËages of c.
tri fascia Èa including the egg stage. The extended model predicts the
number of aphids per terminal requíred for larvar survival (Frazer et
al' ' 1981 c). sÍmi1ar1y Guiterrez et ar. (19g1) constructed a mod.el for
biomass flow for H. converqens.

The sÈudies thus far nentioned fail t.o account effectively for the
fact that most aphid prey are found in aggregations (i.e. mosÈ studies
assume a random prey distribution). Hassell (1982), presented a formula
which accounts for this prey aggregation behavior. According to Hassell
(1982), searching efficiency is sensítive Ëo t$þ factors: (1) the specific,
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intrinsic searching ability of the predators, and (2) the extent to

which the distrfbution of the predators to the prey is non-random.

Control of an aphíd populatíon (í.e. maintaining aphíd numbers

below economic threshold), by more than one predator species is usually

much more effective than single species control. Different speciesl

life cycles and foraging strategies can overlap so that the aphÍd

population always experiences some predation pressure. In years when

there is a large spring populatÍon of Aphis fabae (ScopolÍ) on Euonymus

europaeus L. populations of predators including coccinellids, syrphids,

anthocorids, arachnids, parasitic mites, and canÈharids are prirnarily

responsible for the great decline of aphid numbers from roid July to

SepÈember (Way and Banks, 1968). SimilarLy, Frazer et al., (1981a)

concluded that while early season populations of pea aphids can be

limited by coccinellids alone, later limitatíons are brought about by

the combined action of several species of predators. It would be very

advantageous indeed, íf a rnodel predicting predation rates of an entire

predator complex could be formulated, however thÍs would take many

people and a great deal of time.
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III METHODS AND }IATERIALS

Pea aphids (Acyrthosiphon pisum) used in this experimen! r+ere

obtaíned from a clone originally collected from an alfalfa field at Ehe

Glenlea Research Station in 1979. In Èhe laboratory the pea aphids were

raised on faba beans (Vicia faba cv. tDiana'') under artifícial lighting

(16 h. light: B h. dark), r{'ith a 18 to 22oC tenperaËure range.

Constant supplies of adult aphids of similar age were maintained

using the following 7-day plant roEation scheme: Each day 5 adult female

aphids were placed on a faba bean p1ant. These aphids were left on the

plant to produce young for a 24 hour period. At Ehe end of this period,

the adult aphids r{rere removed, and their progeny (usually 5 nymphs per

female), \Áiere allowed to mature. The following week (7 days later) a

supply of approximately 25 adult aphids per plant r+ould then be available

for experiments, and for feeding beetles in the stock cultures. The

number of plants used each day varied depending on the number of aphids

required the following week. Plants used for raising aphids q¡ere grown

three to a poÈ, and were discarded after one month.

Adult Hippodamia tredecimpunctata were eollected from various area s

in the City of Winnipeg. These Índividuals and their progeny were kept

in ventilated I cm wide petri dishes at densiÈies of 4 to 6 beetles per

dish. Each dish contained a darnp fÍlter paper lining, a faba bean 1eaf,

5 or 6 aphids per beetle, and one or more 2 cm strips of corrugated

cardbo¡rd (which the beetles used as hiding, resting, oviposítion, and

rnoulting areas). In order to reduce cannÍbalism, only beetles in the

same lífe stage or instar were kept togeÈher. The aphÍd and beetle

colonies r.rere maintained f ron August 1980 to SepÈember 1980, and f rom

May 1981 to September 1981.
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Predation Tría1s

The experfment consisted of thÍrteen replicates of nine predation

trials' For each tria1, the number of aphids disappearing was recorded

daily for four days. on the second day, the number of aphids rost was

measured every two hours over an eight hour períod.

rn the predation trials, a predeÈermined number of adult aphids

were evenly placed on the leaves of a two week old, approximately 20 cm

high faba bean growing ín a 13 cro high, 13 crn wide clay pot. The prant

was enclosed ín a 30 cm high cage which consisted of a petri dish (15 cm

wide and 9 cm deep), supported by four equal lengths of 2 nrn diameter

wire, the ends of which were embedded in the soil of the pot. A removable

cylinder of 1 nrn ruesh nylon nettÍng Í/as attached to the petri dish, and

to the pot using elastic bands (Figure 3). The soil surface was covered

with approximately 5 nur of sÍlica sand. This aided Ín aphíd location
and counting.

Adulr H. t redecimpunc ta t a $/ere presented with one of two kinds of
aphid densiÈy trials (faUte t). In the f írst kind, beetles r,¡ere presented

with initial aphid densiries of eirher 10 or 20 adult aphids. Each day

after countÍn*g, the number of aphÍds lost in each Erial were replaced Èo

the original number. In the second kind, beetles hrere presented with an

initial density or. 20 adult aphids per tria1. This densiEy decreased as

the aphids were consumed (or lost); each day, aphids were counted, but

lost aphids were not replaced (Table 1). rn both kinds of trials, first
instar aphid nymphs were removed daily. In order to measure the loss of
aphids due to fact,ors ot.her than predation, controls containing only

aphids were maintained for both the replacement and no-replacement
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Figure 2.
punctata

Ac]¡rthosiphon pisum
on a faba bean leaf.

and Hi odamia tredecim-

Figure 3, A potted faba bean plant and cage used in the
predation trial-s.
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Table 1. Predation trj-als, and mean and standard eruor for aphids lost per day
in the replacement trials(n=f3). Note: fi-gures for no-replacement trials were
not incl-uãed since density varied from day to day, thus means are meaningless.

Trial
Number 1 2 3 4 5 6

rc1
Titl-e repl ace to

20

Control
repl-ace to

l-0

Female Male
replace to replace to

20 20

Femal-e
replace to

10

Male
replace to

10

Mean No.
of Aphids
Lost/Day

0 0 t+.t7 220 3. 04 r.27

Standard
Error ,)2 .23 ,2I .12

Trial
Number 7 B 9

Mále
no replacement

from 20

Female
no replacement

from 20

Control
Title no replacement

from 20

P
Co
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tríals. Both fenale and male beetles were Ëested individually at each

densi tY .

Statistical Methods

The results of the replacement trials r.¡ere analysed using a 3-1eve1

factorial analysÍs of variance. A square root transformaÈion was used

ín order to normalize the data. Orthogonal contrasts were then performed

on group interaetíon in order to determine if controls differed from

males and females. Orthogonal polynomÍals were performed on rnales and

females in order to detenoine íf either sex showed a significant'variation

ín their feeding habits in response to days.

Data from the no-replacement tríals were first analysed using a 2-

level factorial analysis of variance and an orthogonal contrasE, in

order Èo determine whether eonËrols differed significanÈ1y from females

and males, and to determine if the number of aphids lost in the controls

diff ered signíf icant.ly f rorn zero. A nultiple regression analysis r.rith 6

independent variables (Day (=D) , D2, D3, Density (=R) , R2, R3) measuring

variance from zero l{as conducted for both males and fenales. The vari-

ation lÁtas measured from zero Ín order to obÈain a zero intercept (since

aphids cannot be consumed if they do not exist). In order to determine

íf measurement, of variation from zero produced a line comparable with

that obtained from measurement of variation from the mean, a regression

analysis measuring one X variable and variaÈion from the mean was then

calculated for both rnales and fenales.

A nultÍple regressÍon analysís measuring variance from the mean for

boEh males and fenales fncorporating the no-replaeement and replacement

results Ínto one line was done. Thls regression was performed in order

to fill ín the graph by includfng the Ínítial densiry of ten, and to
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further test the influence of day on aphid consumption. A regres.slon

analysis uslng k-values (1og density before predation - log density

after predaÈÍon) vs. 1og (initÍal densíty) was then done for both nales

and females. Thís regression tested the dependence of the rate of pre-

dation by beetles on aphid density (Varley and Gradwell, 1960). For the

females, an outlying point r¡as tested to see vùrether its deviation from

the regression line was within sampling error. Two tests were done, the

first test involved the recomputing of the regression line, omitting

the suspected point. The suspect Y was then treated as a new Índividual

Y at point X and the standard error of the predicLion Y* was calculat.ed

for that X. This standard error was then used to predict the confidence

lirnits for the X. The second resÈ used the origínal regression line and

the suspected poÍnt was tested f'or unusual deviation from the line

(Snedecor and Cochran, 1980).

Finally, multipJ-e regressíon analyses of the 2-hour counts weïe

done for both males and females. The mean and standard error for number

of aphids lost per 2 hour period for the 6 hours, were calculated,

roultiplied by 3 and compared with the mean and standard error for the

number of aphÍds consumed over the remaining 18 hours of that test day

for eaeh trial type using an unpafred È-test.
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IV RESULTS

Replacement, Trials

Results of the 3'1eve1 factoríal analysís of variance (Table 2),

showed that: a) Èhere was a significant difference in the number of

aphids 1osÈ between the three groups (control, female and rnale); b)

there $ras a signifÍcant difference in number of aphids lost between the

two densitíes (10 and 20); and c) there was a significant difference in

aphid loss between the four days (Table 2).

Orthogonal contrasts (Table 3) , comparing aphid loss in the controls,

males, and females, indicated that, a) controls differed significantly

from males and females (aphíd loss in the controls was equal to zero);

b) males differed sÍgnificantly from fernales (fernales consumed more

aphids than did the nales). Orthogonal polynoraials conducted on days

for females and males, showed females to have a significant linear

response to days (as days progressed, aphid consumptíon by female beetles

decreased). All polynomial tests (table 4) , conducted on males proved

to be non-significant (P>0.05), thus, malets consumption of aphíds did

not differ according to day.

No-replacenent, Trials

The 2-1eve1 factorial analysis of variance showed that there was a

significant difference between aphÍd loss in the three groups (contro1,

females and males) (P<0.05) (there was ,1so a signifícant difference

between days however, since Ínitial densitíes for each day were not held

constant, Èhis sÍgniflcance is not indicative of a true dÍfference)

(ra¡te s).

Orthogonal contrasts revealed a signÍficant difference betr^leen
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Table 2, Results of the 3-level factorial analysis of
variance for number of aphids l-ost ín the replacement
trial-s. Asterisk(*) denote significant F-values(P<0 .05).

Subject D.F M.S F Signifi-
cance

Replications

GrouP

Aphid Number

Days

T2

2

1

?

.05

7.r
r32.32

,T7

r .+3

rg2.69

3590.t+

4.72

GxA

GxD

AxD

GxDxA

2

6

3

6

.06

.UÔ

.03

.01

r. 5+

r. 59

.79

.39

Error 2?6 .0368
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Table 3. Resul-ts of th
of aphids lost in the r

eo
epl

rthogonal contrasts for number
acement trials.

C ontras t D. F. M.S F S ignifi -
cance(P<0.05)

Control vs.
Fema]e and Male 1 10. 05 272.88

Femal-e vs.
Mal-e I 4.t47 rrz.54

Error 276 . 0368
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Table 4, Resul-ts of the orthogonar polynomial test for
the effect of days on aphid consumption by lady beeil_esin the replacement trial_s.

Contrast D.F M.S F Signifi -
cance (P< 0. 05 )

Female -linear
Male-linear

Male-quadratic

Male - cubic

Male(1*q*c)

1

1

I

I

)

,51r,7

.L05

.0104

.073

.063

I4, 84

2. 84

L96

I "7I

Eryor 276 .0368
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Tabl-e 5. Results of (a) 2-l-evel factorial analysis of
variance and, (b) orthogonal contrasts of the number of
aphids l-ost in the no-replacement trials.

(a)

Subject D.F M.S F Signifi-
cance (P< o. o5 )

Replications

Group

Days

I2

2

3

.24

33 .24

2.26

I.2
163.83

11. 16

GxD 6 B 3.96

Error l-32 2

(b)

C ontras t D.F M.S F S ignifi -
cance

Control vs.
Femal-e and Male 1 6t+.68 323 .4

Female vs
Mal-e t_ 3 .60 IB. 02

Error 122 .rr997
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aphid loss in controls, females, and males (P<0.05); loss was again

highest in the females (Table 3). rn all of the thirteen replicates,

only one aphid was lost on one day of one cont.rol trial; this loss was

not significantly different from zero (P>0.05). Thus, no adjustments

were made to account for aphids lost due to factors other than predation

when a regression analysis hras performed on the fenale and male trials.

In the nultiple regression analysís of variance from zero for the

females, the correlation matrix índicated that both day and density

contríbut,ed largely to the number of aphids 1ost, but that density was

most closely correlated. A step-up analysis showed that addition of

other variables to the relationship of density w-ith numbers lost did not

significantly inprove the fÍt of the 1Íne (Figure 4). consumption of

aphids by the male beetles was also linear in response to density (figure

5). VariaLion resulting from other variables (including day) did not

signifícantly improve the fit of the líne.

Results of the eonventional regression analysis for females,

measuring varÍance from the mean, w-ith one x-variable (densíty) were

comparable wÍth t,hose obtained frorn the multiple regression analysis (y-

intercepts .08 and 0 respectively, and gradient .207 and.202 respectively).

Density accounted fot 20% of the variaÈion from the nean. Rernaíning

variation was probably due to facÈors r*rich h¡ere not measured (e.g. age

of beetles, behavior and activity of the beetles, ete.).

The convent:onal regression analysis l1ne for the males eras not

signif icant (P>0.05), and, the y-intercepr ms htghex (.27 ) r,*ren variarion

was measured from the mean as compared Eo variation from zero. (Density

accounted for only 3% of. the varÍatÍon from the mean) (FÍgure 5).
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Figure Ll', Multiple regressi-on analysis measuring variation
frãm zero for thê number of aphids consumed per day by
i"*áf" lady beetles in the no-replacement trials.

o - one point
o - two points
O- three points
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Figure 5. The number of aphids consumed per day by male
lady beetles in the no-replacement trials.

multiple regression analysi-s from zero

regression analysis measuring variation
from the mean

o- one point
two points
three points

o

@
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All Trials

Results of the nultiple regressíon analysis with both replacement

and no-replacement trials for the males, showed that days (D, D2,

t
¡J) were negatively correlated with number of aphíds lost, and

, ').

density (R, R", R-) were positively correlated with number of aphids

lost. Density cubed (R3) .""ounted for the most varíation from the

úean, and addition of other variables did not significantly improve

che fit of the line (P>0.05) (nigure 6).

Results of the females all-tríals using the same regression

analysis showed density to be positively correlaLed and days negatively

correlated with the number of aphids lost. Density cube¿ (R3)

accounted for the most variation fron the mean, and day significantly

improved the fit of rhe line (P<0.05) (Figure 7).

The regression analysis for females and males to test for

density dependence using k-values vs log (initial density) revealed

a somewhat different trend. In both the females and males, the

slope of Èhe regression vras negative (i.e. a s1íght1y larger proportion

of aphids qrere consumed at low densities than at hlgh densities.

The regression vras not significant ín the males (P>0.05) (Figure 8).

However, Èhe regressíon for the females wurs significant (P(0.05)

(Figure 9). The validity of this slgnificance was ín doubt because

there vJas one point v*rÍch ruas partícularly far from the regressíon

line (Iigure 9). The tests performed on the outlying poinÈ indicated

thaÈ the poínt was a) beyond the confldence li¡nÍts of the recomputed

1ine, and b) an unusual devÍation from the orÍginal líne.
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Figure 6. Regression line calculated from a multiple
regression analysis of the number of aphids consumed
pei Oay by male lady beetles in all- trials.

o - one point
o - two points
@- three points

@ - four points
etc.
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Figure 7, Regressi-on lines for the multíple regression
analysis of aphids consumed per day by female lady beetles
in all trials, a) day 1; b) ð.ay 2¡ c) day 3; d) day 4.

o - one point
o - two points
@- three points
@- four points

- etc.
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Figure B. k-values plotted agaínst foe(aphid density)for predation trials with male lady beetles.

o - one point
o- two points
O- three points
Q- etc.
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Figure 9, k-values plotted against 1og(aphid density) for
for predation trials with female lady beetles. Note the
outlying point(x).

o - one point
o - two points
O- three points

etc.
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2-Hour Counts

Multiple regressíon analyses usíng once agaln, 6 variables,

showed for both males and females, that the number of aphids consumed

over a 2-hour period ürere not significantly affected by density or

hour (tÍrue) (Fígures 10 and 11). A one-way analysis of variance

also revealed no sÍgnificant variation in tine (P>0.05).

Do adult H. tredecfnpunctata consume food at a consEant fate,

or do Èhey have an aetive feeding period? To answer this question,

the number of aphids consumed over the 6-hour period was multiplied

by three, and then compared with the number of aphÍds eonsumed over

the remaining 18 hours using an unpaired È,-test. The results indÍcated

that, the t\ÀÌo sets of figures vrere significantly differenÈ (P<0.05),

and that the rate of predation was greater in the six hour period than

in the remaining portion of the day.
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Figure 10. Mean and standard error of the number of
aphids consumed by male lady beetles at Z-hour intervals
at different aphid densities.

Figure 11. Mean and standard error o
aphids consumecl by female lady beetle
vals at d.ífferent aphid densities.

ft
SA

he number of
t 2-hour inter-
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V DISCUSSION

The predation experÍments attempted to determine the effects of

different pea aphid densitles on the predation rates of adult thirteen-

spotted lady beetles. InitÍal1y t.hese experÍments were conducted as

a follow-up to a portion of Chiangts (1979) work on the same speeies.

llowever, in Chiangrs experinents, a large number of aphids were lost

due to facÈors other than predation. This did not happen in the

present experiment, thus the results of the two experiments are not

direetly comparable.

Results of the predation trials revealed a few trends, and

posed many questions. In all facÈorial and regression analyses, and

orthogonal contrasts, female beetles consumed signifieantly more

aphids than did rnale beetles, and controls differed significantly

from trials containÍng beetles. In many coccinellid species the

females, espeeially during oviposition periods, tend t,o consume more

than do the males (Hodek , 1973). Fenales require this added amount

of food in order to develop their ovaries.

The coccinellídrs reaction Èo variation in aphid densÍty was

analysed in two ways. First, the aphid consumption rate was analysed

at various aphid densities. Then the k-value vs 1og (aphid density) was

studied. In almost all cases v¡here the first meEhod was used, results

indícated that increasing aphid density resulted in a significant in-

crease in aphid consunption by adult Ii. tredecimpunctata. In both cases

where the second nethod was used, the adjusted results indicated that

the proportion of aphids consumed by Lhe lady beetles changed very

1itt1e with changing aphíd density. When there vras a change, it was
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a negative one (i.e. there lras a larger proporÈion of the aphids

consumed at low densitíes t.han at high densities).

Although there vras a defínite response by the lady beetles to

aphid density, in the ínitial density vs number of aphids eonsumed

analysis, densÍty accounted for only 20% of the variation from the

mean for females (all-trÍals), and 10% for males (all-trials). In

the no-replacement trial analysis, density accounted for even less

of che variation (10%-females; 3%-na1es).

rnÍtial1y the analysis of female beetles (all-trÍals) comparing

log (aphid density) with k-values revealed a significant negative

slope (figure 9). However one Y-value looked suspiciously large.

This point Ì{as tested and found to be significantly far away from

the regression 1ine. The computed regression (o*ittirrg the outlier),

$ras not significant. similarly the regression analysis of the same

comparison usÍng male lady beetles eras not signif Ícant. Thus, t¡trile

the lady beetles were increasíng their consumption rate with inereasing

pea aphid density, this Ínerease in prey eonsumption was not large

enough to be a proportionate increase. These findings agree with

those of Chiang (L979) who worked with Èhe same two species.

rn order for a predator to regulate a preyrs population grohrth

(i.e. keep the prey population below a certaín level), the predatorrs

consumption rate must increase superproportionately to the preyrs popu-

lation growch (i.e. show density dependence) (Holiing, 1959). rr rnay

be concluded then, that although adult H. tredecimpunctata does show

some functional response to increases in its preyts (4. pisum)

densiËy, this response is not a densÍty dependent one. Thus adult

H. tredecimpunctata alone could not maintain pea aphid populations
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at a constant leve1 under the condÍÈions tested.

How reliable are these conclusíons? If the effects of densíty

represented only a small anount of the variation frour the regression

nean, where was the rest of the variation comíng from, and r^iry was

overall aphid consuuption so low? trtlhaÈ would happen if no-replacement

trials v/ere set. up at densitÍes starting at 5, 10, and/or 30? [Iow

do other life stages of Ehe lady beetle react to prey densíty?

In the females, some of the variation was due to the effects of

days (i.e. as days progressed, comsumption of aphids by beetles

decreased). Possibly females vlere not receiving e,nough food Ín the

stock cultures. (This is suggested because aphid supplies in Èhe

stock cultures were often completely consumed by the end of each

d"y). Irrhen they r.rere exposed to a larger food supply, theír consumption

may have lncreased ÍnítÍ411y, and then dropped off as the beetles

became satiated. t{odek (1973) states Ëhat hungry coecinellids

conpletely devour the first few prey they tackle, but exploÍt subsequent

prey with a gradually decreasing efficiency. Sfnce males require 
,

less f ood than do f emales, perhaps the nale beetles l¡Iere reeeiving

enough f ood in the stock cultures, thus explaíning r^lhy they did not

respond to rdaysr as much as did the female beetles.

Remaining variation (from t.he rnean) could be due Èo a combination

of variables. These variables ínclude behavioral characEeristics,

generation, age and condition of the beetle, as well as the condítíon

and behavlor of the aphids. (The age of the aphíd would not be a

factor since adult aphíds used were all the same age plus or mínus a

few hours. )
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In several instances, lady beetles were found more often crawling

abouE on the screening of their cages, than on the faba bean plants.

Males hTere especially prone to Èhis behaviour. Could íÈ be that dis-

persal behaviour l.ìlas negatively influencing the predation rate of the

lady beetles? According to Frazer (L976), when aphid populaÈions decrease

beyond a certain critical density, mosË specíes of coccinellids will

disperse to another area in search of a new food source. Some coccinellids

disperse fron an area after a certain time period, regardless of aphid

densities ín the area (Frazer personal comm.). In addition, most

coccinellid species disperse from overwintering areas in the spring,

regardless of the amount of food available in that area (Ivesr 19B1a).

Results of early season trials in which overwintered H. tredecimpunctata

were usedr may have been influenced by this last factor. Some lady

beetles raised in petri dishes may have suffered "stress" from captívity,

or possibly fron sub-optimal food supplies, and thus displayed dispersal

behaviour when placed ín the cages. AlternaEively, some beetles may

have spent a great deal of time just caught up in the netting of the cage.

The generation to v¡hich a lady beetle is born may índírectly effect

its aphid conqumpt,ion rate. According to Hagen and Sluss (1966), ín

studies of the pre-ovipositíon periods of adult Hippodaroia convergens

and H. quinquesignata punctulata Leconte (fed on A. pisum), there h/as an

íncrease in the length of the preoviposition period in the first

generation over the overwíntered generatíon. In the second generaEion,

this period increased in H. q. punctulata, and decreased in H. convergens

(i.e. the number of aphíds consumed between the generaÈions varied)

(tlagen and Sluss , 1966). If this variability also occurs in

H. t.redecimpunctaÈa, then, the number of aphids consumed by females fron
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dífferent generations nay have varied within the predaEion Erials (thus

conËributíng to variation frorn the regressíon mean). Ilagen and Sluss

Q966) also reported that t,he total number of pea aphids consumed by

H. convergens 1n the preoviposítion period decreased w'ith each succeeding

generation. It was suggested that selection for individuals best suited

to a diet of pea aphidsr mây have occurred in the laboratory cultures

(Hagen and Sluss, 1966). This may also have occurred ín the cultures

used ín the present study.

The age of Èhe lady beetle may affect its degree of actívity,

appetÍte and possibly even its searching behaviour. Newly energed

beetles are inactive for several hours rrfrile their cuticle is hardening.

Lady beetles used in the predation trials were at least 3 days into the

adult stage, thus they would be pasÈ this lnactive stage. Possibly

young adults are more active, and have larger appetites (and consunption

rates), Ëhan older adults. l'lore nutrients would be required for ovary

developrnenL in young females and possibly for more activg mâte search

in young males. This higher activiLy rate níght lead to more frequent

"collisions" with prey. Pea aphíds have well developed defense

mechanisus, when disÈurbed they will either back up or fal1 off the plant

(Roitberg et al. , L979; Roitberg and Myers , L979). hlhen captured they

secrete alarm pheromone qùrÍch "alerts" neighboring aphids to Èhe presence

of an enemy (Nault , L973). Both reactions inítiaÈe a chain reactíon in

r¡hich many aphids ín one area will drop off the plant (Lowe and Taylor,

1964; Roitberg and llarperrL97B). Thus an acËÍve young predator might

lessen the number of aphids it can attack merely by its behaviour.

The sensitivity of an aphíd to disturbance may vary depending on

the aphidrs genotype, condÍtion of Èhe host plant, and the degree of

crowding to which the aphid and its ancestors were exposed. Different
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clones react differently to certaín stimuli. Thís could noÈ be a

factor in this experinent since all of the aphids orÍginated from one

clone. If the condition of Èhe hosÈ plant is such that the aphids are

not receÍving certain essential nutrients, then Èhe aphids will be rnuch

more sensitive to disturbances (Sunderland, 1969a). Similarly, an aphid

whíeh has been crowded night be more sensítive to disturbance (Sunderland,

1969b). In this experimenÈ, the eondition of the plants, and the degree

of erowdíng htas usually carefully cont.ro1led. llowever, occasionally

infesÈations of thrips, an unhealthy p1ant, or an overcrowded leaf may

have gone unnotieed; thus, these factors may have eontributed to variation

from the mean. FÍnally, variation ín the temperature and light intensiÈy

of the growth incubaLors may have also contribuÈed to variation.

The Functional Response

According to Holling (1959, 1965) , there are three basíc functional

responses to prey density whích predators can display. The response eould

be a linear one where the number of prey consuroed rises lÍnearly and t.hen

levels to a plateau (type I response). It could be a negatively

accelerated ríse to a plateau (type II response), or it could be an S-

shaped rise to a plateau (type III response). t{olling (1965) believed

that type I and II responses erere mainly characterÍstic of invertebrate

predators, wtrile type III was restricted nainly to predaceous birds and

mammals. The S-shaped curve is often a response by a predator to a choice

between two different types of prey items (tto11ing, 1965).

Ilassell (1978) clted several examples of invertebrat.es demonstrating

a Eype III funcÈíonal response. Aecording to Hasself (1978), predators

showing a signoid response tend to search more aeEively as prey density

rises, makfng one or more components of searching actívity dependent on
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prey densíty. As prey density is reduced, reward rat.e becomes

insufficíent to maintain a consÈant searching activíty, and an increasing

proportion of time is spent in non-huntÍng activities (Itassell, 1978).

Once prey densÍty rises beyond a certain poÍnt, the type III response

ís replaced by a type II response.

The response curves for the number of pea aphids consumed vs

ínitial aphid density for both male and fenale H. ÈredecimpunctaEa in

t,he present study, resemble the beginning of an S-shaped type III

response (nigure 6 and 7). If Hassell's (1978) predictÍons are true

in this case, then the lady beetles should display an increased consump-

tion rate at higher aphid densities. (It would be interesting to see

if the proportions consumed inereased as well). In addítion, the

predictions would also explain why lady beeÈles v¡ere so often found

(dispersing) on the walls of the cages (i.e. a non-hunting activity).

Two Hour Counts

Holling (1965) postulates that predators have a 16 hour feeding

perÍod during the daylight, and an 8 hour non-feeding períod during the

night. At the beginning of the 16 hour period, the predatorrs hunger

level is high. Until the fÍrst prey is caught and eonsurned, this hunger

level will contÍnue to íncrease (tlolling, 1965). The hunger 1evel Ëhen

abrupÈty decreases, and a ner^7 cycle of search and attack begins (Figure

13). Holling (1965) suggested Ehat the overall hunger level decreases

with each successive capture.

Although no evidence $ras found in the present study to subst.antiate

the gradual decllne in overall hunger level , analysis rr¡ith unpaired

t-testing definiEely fndicated that the lady beetles rdere consuming a

large proportÍon of their daily (24 hour) intake durÍng the 6 hour test
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Figure 12. Hypothetical- changes in the hunger of
predator durinþ its 16-hour feeding period(Holling

a

,1965)

A- beginning of attack cycle

É- end of attack cycle

HT- hunger l-evel at which searchíng begins

TD- Time taken in a digestive pause after
a prey is eaten

TE- time spent eating each prey

TP- time spent pursui-ng each prey

TS- time spent searching for each prey
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period. These findíngs are verified by Frazex and Gi1l (1981), uù-ro stated

Ëhat coccinellid actÍvity was affected by cireadian rhythm and hunger.

Alternatives and Solutions

No-replacement trials starting at aphid densities of 10 and 30 per

trial should be done. A no-replacement from 10 aphids per trial would

be benefieíal since, the daÈa in thís study leave a gap below an aphid

density of 10, thus r¡re are uncertain what the reaetions of lady beetles

would be at very 1ow densities. Information about these reactions

would be ínportant because often A. pisum densities do not rise above

10 aphids per terminal in alfalfa fields (Frazer personal comm. ) and

above 4 aphids per termínal in faba bean fíelds (Chiang , Ig77).

No replaeement trials frorn 30 aphids per trial (or even higher) would

reveal whether or not H. tredecimpuneÈata displays a fu11 type III

funetional response (i.e. Ehe response in this study vras only partial).

It would also be interesÈing to tesE the effecËs of prey aggregations on

the predation rate of H. tredecimpunctata.

There are several experinents wtrieh could be conducted in order to

test the effects of other variables on the regression líne. Closer

observaËions of adult beetle behavíour, and íts effect on aphid behaviour

could be conducted by monitoring the number of times lady beetles came in

contact with aphids, how ofEen the aphids r¡¡ere attacked and captured, or

alternatÍvely eseaped. If the aphid did escape, did it drop from the

plant or run away, and how sensitíve to the approach of beetles was ít

aft.er its first encounter?

OÈher factors deservÍng further attention include the tsuspectedf

dispersal tendencies of the lady beetles, and cage structure. Often the
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lady beetles were found wandering around on the netting of the câge, or

caught ín the folds of the nett,ing. One solution might be to use an

alternaËive type of cage, or at i"r"t one w-ith less excess netting.

The effects of age, generation and activity raÈe on predation rate

in H. tredecimpunctata could also be examÍned. These could be imporËant

facËors Ín determining the effíciency of beetles in the fíeld during a

season. Finally, trials could be conducEed in the field as well as in

the laboratory using a greater range of aphid densities.
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VI SUMI4ARY AND CONCLUSIONS

In order to determine the effects of r thosi hon pisum densities

on the predaEion rates of adult Híppodania tredecimpunctata , an experiment

consisting of fhirteen replicaÈes with níne trials in each replieate was

set uP. In each trial the number of aphids dÍsappearing was reeorded

daily for four days. On the second day, aphid loss hras recorded at two

hour intervals over a six hour period. Both male and female beetles

were tested in two types of trials: trials where aphids lost were

replaced daily starting at densities of 10 or 20, and trials where

aphids lost were not replaced to the original density of 20. conÈrols

wiÈh no lady beetles were set up for both trial Èypes.

Statistical analyses showed that there r¡¡as a significant difference

beÈween a) the number of aphids lost in Ehe controls and trials containing

beetles; b) the number of aphids consumed by males and females, and c)

the nurnber of aphids lost and the orÍginal density ín both rnales and

females - except in the no-replacement trials nrith rqale beetles; here

the regression (aphid number lost vs ínitial aphÍd density) was not

significant. rn all other regression analyses plotting aphid nuuber

lost vs ínitial aphid density, density 3 acco.rnt.ed f or the roost variation

from the meañ. rn the females, effects of day significantly added to

this varíation. Ilowever, when 1og (density) was plotted against k-

values, both male and female beetles responded with a non-significant

negative regression line.

Asíde from densÍty and days, other possible sources of variaLion

from the mean included age, generaEion, physiological condition, behavÍoral

characteristics of indfvidual beeEles, condition and behavíor of t,he

aphids, condition of the plants used, and varÍation in the conditions of
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the grohrth chambers.

H. tredecimpunctata does not demonstrate a significant reactÍon to

density on a bi-hourly basis. The lady beetles did feed more actively

during the 6 hour test perÍod than during the remaínder of the day.

According to Hodek (1973) , 40-60"/" of total food intake in most

coccinellid speeies occurs during the fourth Ínstar. Since this study

analysed only one stage of the life history of H. tredecimpunctata, and

that stage (the adult), although ít 1s the most conmon sÈage found in

Ehe field, is not one which consumes the most food, thus no conclusions

can be drawn about Èhe functional response of this species as a whole.

SÍurilarly, the analyses were done on a limited range of prey densíties,

t,hus no real conclusions can be made as to the amount of density dependence

displayed by this lady beetle species. Finally, certaÍn responses of

predators to prey 1n the fíeld can be very different from responses

displayed in the laboratory (Frazer and Gilbert, I976>. Since all

tríals in the present study were done in the laboratory, responses shown

üay not represent what occurs ín the field.

Conclusions that can be drawn on the basis of the findings of this

st.udy are as follows: female [I. tredeclmpunctata consumed uore adult

aphids than did the nales; under the given densíties of A. písum, adult

H. tredecimpuncÈata dlsplayed a funct.Íonal type III response to changes

in pea aphid densíty, however this response v¡as not density dependenÈ;

and H. tredecimpunctata adults ha ¿e an active díurna1 feeding period of

at. least 6 hours duration.
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PART II

VII REVIEW OF THE LITERATURE

SURVEYS AND LISTS

There have been numerous surveys and 1ísts of the predators and

parasitoids of aphids compí1ed throughout the world. In the fo1lowíng

two sections, a revier¿ of a number of these papers will be given. The

first section will deal with predators, the second with parasitoids.

A. Predators of Aphids

Most lists of predators deal with a particular aphíd pest species

or geo¡raphical region. Fluke (1929), ín North America, Harper (1972),

ín Alberta, and Cooke (1973), in the Blue Mountain area of l^lashington

and Oregon, listed the predators of the pea aphid frorn their areas.

Banks (1955 and 1968) , listed the coccÍnellíds and other predarors:

associated wíth Aphis fabae Scop. in Britaín. Sirnilarly, Hodek et al.

(1962), studied the natural enemy complex of A. fabae in Czechoslovakia.

An annotated list of the predators associated with the balsam

wool1y aphid, Adelges piceae(natz.), in Eastern Canada was published

by Brown and Clarke in 1956. Meíer (1965), and Shands et al.(1972),

listed arthropod predators of the potato aphid, Macrosíphum euphorb-

iae(Thomas), in Europe, and in North Eastern Maine respectively.

I'Iagner and Ruesink (1982), listed the predators of the corn leaf aphid

Rhopalosiphurn rnaídis(Fitch), ín Central 11'.ínoís. Smith and Hagen(1956)

listed the natural enemies of the spotted alfalfa aphíd. Malyk and

Robinson (1977) and Edwards et aL.(1979), listed some predators of

cereal aphids
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!ùorks ínvolving surveys of syrphíds and their prey include Laska

and Stary (1980), for Czechoslovakia, Dusek and Laska Q966) for Europe,

and Vockeroth (1969), for North America. Several workers who have

contríbuted to knowledge of the dístribution of.coccinellíds and their

prey in l,'Iestern Canada and Alaska, ate listed in Belicek (f976). Huk-

usíma and l{atanabe (1966), listed aphid species attacked by coccinellids

ín Japan.

B. Parasitoids of Aphids

Parasitoids of pea aphÍds have been lísted and studied by Fluke

(1929), and Mackauer and Finlayson (1967), in North America, by Half-

hill et al_.(L972), in the Pacífíc Northwest, and by Hozak (1968) in

Czechoslovakia. Johnson et a1.(1970, L979), studied the parasitoíds

of the greenbug and other grarninaceous aphids in Oklahoma. Mackauer

(1968), surveyed the parasitoids of the green peach aphid Myzus per-

s_icae Sulz. ín Britísh Columbia. llatterson and Stone (1982), 1ísted

and studied the parasítoids of the black margined aphid, Monellia

caryella Fitch, in Western Texas. Shands et a1., (1972), published

a survey of parasítoids of potato infesting aphids in N.E. Maine.

Surveys* of cereal aphíd parasitoids have been done by Stary

(1981a), for the tr^lestern Palaearctic region, and by Jones (1972),

in Britain. Lists of a) parasítoids of aphids(Prociphílus spp.),

assocíated r¿ith ash(Fraxíníus excelsíor L.), and b) parasitoíds of

arborícolous callaphidid aphíds,. íncludíng specíes dis¡ributions, host

ranges, and host specificíty were done by Stary I9B2 and 1978 respectively

Surveys of parasitoids of aphids from specific geographic regions

have been published by Stary (1981b), for Cuba, by Stary and Remaudière



58

(1977), for portions of Quebec and New England, and by Mackauer (1965),

for the genus Tríoxys occurring in Canada.

Two catalogs which include the work of many,scientj-sts are Peckrs

(1e63) Catalo of the Nearctic Chalcidoídea , and the more recent Catalog

of Hymenoptera in America North of Mexico, Volume I: Symphyta and Apo-

cr l- rasitÍca) (Krombein et a7., 1979).

Tn Manítoba, surveys of predators and parasitoids of aphíds have

been conducted by Bradley (1961), on aphids of the genus Cinara, by

Malyk (1971) on graÍn aphids, by Bakker (7974), on the graÍ-n aphíd Rhop-

alosíphum padi(L.), and by Melvin (1966), on Rhopalosiphum niger(Rich-

ards), attacking wild rice.

PREDATORS OF APHIDS

There are hundreds of di-fferent aphidophagous specíes of anímals

j-n the world. The most that can be done here, is to list them by fam-

í1ies, and to name a few of the more unusual species.

A large number of predators of aphids occur in the families Coc-

cinellidae (Belicek, I976), Syrphidae (Vockeroth, 1969), and Chrysopí-

dae (Tauber, 1969; Tauber and Tauber, L974). Other predators include

several species of Anthocoridae (Russe11, I970 Anderson , 1962), Nabidae

(Srnith and Hagen, 1956), Cecídomyíidae (Davis, 1916), Chamaemyiidae

(Clark and Brown, 1957), Hemerobiidae (Borror et al., 1976), and Ara-

neída (Muniappan and Chada, 7g7O)

Occasional predators (or generalists) that v/i11 feed on aphids

include the Lygaeidae (Smith and Hagen,1956), Carabidae (Edwards er al.,

I979), Staphylínidae (Banks, 1968), and the Cantharidae (Smíth, 1966).

Certain species of parasitic and predaceous Acari, particularly the
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Trombídíidae, wíl1 also attack aphids (Brown and Clark, 1956).

The dermapteran, Forfícula auricularia LÍnnaeus occasionally

aids in Aphís fabae population regulation (lnlay and Banks,1968). Eus-

stilbus apicalis Melsh (Phalacrididae, Coleoptera) , preys on young pea

aphíds on alfalfa in Wísconsin (Fluke, 1929). The rare and unusual

harvester butterfly (Feneseca tarq_uinius(Fabr.)), preys only on woo11y

aphíds such as Adelges piceae(Ratz.)(Brown in Brovrn and Clark, 1956),

and the alder aphíd Procíphí1us ar ïoc1 ilus tessellarus(ritch).

Various bird species r¿i1l feed on heavy infestatíons of aphids

(Bird and Srnith, 1964; Knowlron, L954; F1uke, L929; Smirh,L966; and

Way and Banks, 1968). In additíon, Knor^rlton (1954) recovered various

species of aphids from the stomachs of two species of lizards.

PARASITOIDS OF APHIDS

Like many insect groups, parasitoíds of aphíds suffer from a lack

of nomenclatural clarity (Schlinger and Mackauer, 1963). Taxonomy at

the famí1y and sub-famíly leve1 ís also unclear due to disputes invol-

ving the phylogenetic ancestory of these groups. These Hymenoptera

occur primarily in two groups r the Aphelín1nae (Encyrtidae) , and the

Aphidiidae(Krornbein et al. (I979) raised the Aphidiinae, formerly a

sub-family of the Braconidae, to the family 1eve1). Peck (1963) re-

cognízed 19 genera of aphidophagous Aphelininae in the Nearctic region,

and Stary (1970b) reeognized 30 genera of Aphídiídae in the world.

SPECIF]CITY OF HOST/PREY SELECTION

Selectíon of a prey or host species is greatly ínfluenced by the

natural enemy's habitat preferences and geographic range ( Van Emden
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et aI., 1969; Gurney and Hussey, L97O; Van den Bosch et al-., itgTg).

Fluke (7929) for example, reported some syrphids occuï only ín forested

areas. Most aphíds are restrícted to certain species or groups of

plants, thus those living in open areas would rarely be attacked by

Ëhese syrphíds. Predators and parasitoíds may have preferences for

certain areas of the plant. Ephedrus nitridus Graham for example,

attacks aphÍds on exposed areas of tomato and tobacco plants, whereas

Aphídius phorodontes Ashm. attacks aphíds on unexposed areas of the

plants (McLeod, 1937),

The abílity of a predator/parasitoid to locate and attack a prey/

host will also ínfluence íts selection of a prey/host itern(Schneider,

L969: Smith and Hagen, 1956; Russel, 1970; Dureseau et al., Ig72; Sch-

linger and Hal1, 1959). rn addition, species of predators which re-

quire the presence of aphids ín order to oviposít, are more likely to

show specificity to certain prey species, than are those predators with

non-specific oviposition tendencies (Blackman, L965; Sundby, 1966).

Tinal1y, morphological, and physiological suítabí1ity of the aphid also

greatly influences host/prey selectíon by a natural enemy.(Dixon, 1958;

Hodek, Lg66; Blackman, 7965; El-Hariri, ir966; Griffirhs, 1961).

ENEMIES OF NA.TURAL ENEMIES

A. Enemies of Predators of Aphíds

Over 65 different specíes of parasítoids of syrphids exíst in the

Braconídae, Ichneumonidae, Encyrtidae, Eupelmidae, Pteromalidae, Chal-

cidídae, Figitidae, Ceraphronidae, and the Diapriidae(Schneider, 1969) .

Many are specifíc for one or a few closely related host specíes. Typic-

al1y, the parasitoid eggs are 1aíd in syrphid eggs or Ín young larvae,
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and adult parastoids emerge from the syrphid puparía (schneider, 1969).

Hymenoptera parasitizing coccinellids are found máin1f in the Brac-

onidae, and to a lesser extent, in the Encyrtidae and Eulophidae (Hodek,

L973). Coccinellíds are also parasitized by species from three genera

of Díptera (Phalacortophora, Degeería, Hyalomyodes), several Acarina,

and several Nematoda (Hodek, r973). The H;rnenoptera attack the larval

stages (Rernaudíère and Leclant, 197r), Phalacortophora spp. attack the

prepupal or pupal stages, and Degeería spp. , Hyalomyodes sp. , the Acar-

ína, and the Nematoda attack adult coccÍne11ids (Hodek, fg73).

Although one hymenopteran parasitoid Trichogramma mínutum RÍ1ey,

attacks chyrsopid eggs, and a few specíes of mítes Er thraeous spp .)

attack chrysopid larvae, the pupa is the most commonly parasitized life

stage of the chrysopids (Smith , 1922). Parasitoids artackíng chrysopid

pupæín North America are found in the Encyrtidae, Eupelmídae, ptero-

malidae, and the Eulophidae (Peck, 1963).

There are several reports of predation by both arthropods and

vertebrates on aphid predators (Knowlton, 1969; Schneider, 1969; S1uss,

1967; Howe11 and Pienkowskí , L97I; Belicek, I976) .

B. Enemíes of Aphid Parasítoíds

Parasitoid larvae ín early stages of development, are frequently

destroyed r¡hen ínsect predators feed on livÍng parasitized aphids (Lun-

díe, 7924). In addition, several predators includíng certain Chrysopi-

dae, coccinellídae, Nabídae, Míridae, and the ArgentÍne ant, rridomyr-

mex humulinus Mayr (Forrnicidae), appear to exhibit preferences for

pupae and prepupae of parasítoi-ds ín murnmified cocoons(Hamilton, I974;

I{heeler et a1., 1968; Frazer and van den Bosch, 7973).
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There are t\'ro types of secondary parasitoids attacking parasitoids

of aphíds: 1) Endoparasitoíds- the female oviposits into the primary

parasitoíd while the aphid host is still alive; 2) Ectoparasítoids-the

egg is deposited on the surface of the primary or another secondary

parasitoíd after the aphíd ís munnnifíed (Su11ivan, I972). Secondary

parasítoids occur mainly ín the Pteromalidae, Ceraphronidae, Megaspil-

ídae, and Alloxystidae (Krombein et al., 7979). The pteromalids, cera-

phronids, and megaspilíds are ectoparasitoíds, and the alloxystids are

endoparasitoids (Peck , 1963). Secondary endoparasitoids are very habi-

tat and host specific (Karnijo and Takeda, L973; Gutierrez, l9TO; Gut-

íerrez and van den Bosch, L970; Matejko and Su1livan, 1980) , while ecto-

parasitoids such as Asaphes spp., Dendrocerus spp.rand Pach-yneuron spp.

are widely assocÍated with varíous groups of Aphidoi-dea and Aphídíidae

(Takeda, 1973; Kamijo and Takeda, 1973).



62a

VIII METHODS AND MATERIALS

During the summers of 1980 and 1981, collections of aphids and

their predators and parasítoíds rnrere. taken from many areas of Mani-

toba souÈh of the 52nd paral1e1 (Fígure 13). collection areas in-

cluded Belair Provincial Forest, Grand Beach Províncíal park, I,rrhite-

shell Provincial Park, Hecla rsland províncial park, Beaver creek,

Sandilands Provincial Forest, Agassiz Províncial Forest, Spruce l^loods

Provincial Park, Ríding Mountain Natíona1 park, st. Ambroise area,

Morden area' I,Iínnípeg area, Northwest Angle Provincial Forest, Inlhite-

mouth Lake, Rathwell area, zhoda, Píne Grove Halt, Brandon, souris,

Glenlea, and Arnes Park (Figure 13). Tn addition, a 10 day survey of

the Churchill area (northern Manitoba) was conducted in August of 1981.

Habitats collected in included deciduous forest, nixed forest, coni-

ferous forest, open and semi-open prairie, taiga, and tundra.

samples were collected in 1 or rz, pint (.57 or .28 liter) síze

ice cream containers, and were brought back to the labortatory for

sorting. A sample consisted of one or rnore colonies (i.e. aggrega-

ti-ons of an aphid specíes), from one or more host plants of the same

specíes from one area. The size of each sample was noted (size being

dependent on the abundance of the aphid species Ín the area).

Adult aphids from each sarnple \{ere preserved in 70 percent ethyl

alcohol for later processing. All aphid identífications were done by

Dr. A.G. Robinson. Predators were placed ín aerated plastic petri

dishes of 5, B, or 14 cm diameter, for observation and rearing. para-

sitoids of aphids and mummífíed aphids containing parasitoid pupae,
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\À7ere placed in Lh or 2 cm sized gelatin temergencet capsules. The

predators were fed pea aphíds, and theír preference for, or lack of

preference for pea aphids rtras noted.

At the end of each season, all adult specimens were pinned, iden-

tifíed as best as rtras possible, and sent to the Bíosystematics Research

InsËítute (B.R.I.) in 0ttawa for verifications, and further ídentifi-

cation. Voucher specimens of most species collected were retained

for the Entomology collection at the University of Manitoba, and rare,

ne\.{, or other requested materíal 'was returned to B.R.I. upon comple-

tion of the study.
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IX RESULTS

IDENTTFICATIONS

Four hundred and seven samples of aphid colonies v¡ere collected

ín Manítoba duríng 1980 and 1981. Identifícatíon of the aphids and

rheir hosË plants in these samples revealed at least 108 aphid species

in 42 genera, and at least 71 host plant species(Table 8). The term

rat leasLt is used because some specimens were identifÍed only to the

genus leve1, and more than one species from these genera may have been

collected (certain genera of aphids, plants, predators, païasitoids,

and secondary parasítoíds requÍre revision, are under revísíon, or the

species ín the group can only be identified frorn certain life stages).

At least 69 species of predators of aphíds frorn 21 famÍlies were

present in the aphid colonies collected (Tab1e 6, Table 9). rncluded

in the predator collections, r¡rere 7 samples of two new specÍes óf Leu-

!_op,Þ(charnaernyiidae) . At 1east .27 specíes from 2 f anilf es of hymenop-

teran parasitoíds of aphids were also collected from the aphíd colon-

ies(Table 7, Table 9).

Table 10 1ísts over 24 specíes of Hymenoptera which parasitized

predators of aphids in this survey. Both Chrysopidae and Coccínel1idae

were attacked by one specíes of Encyrtidae. Syrphidae \^7ere parasitízed

by at least 11 species of lchneumonidae, l species of Encyrtídae,1

species of Figitidae, and 1 species of Megaspí1idae. Chamaemyiidae were

parasítized by 2 species of Encyrtidae, 2 species of pteromalídae, at

least 1 species of Figitidae, and a new species of Dendrocerus(Me gaspil-

spilidae). Three species of egg parasÍtoids (host unknown) were also
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found assocíated with aphid colonies (Table 10).

The p.arasitotds of aphids \^rere attacked by at least 15 species

of secondary parasitoids from 5 families (Tab1e 11). There were 7

specíes of Alloxystidae, at least 4 species of pteromalidae, 2 specíes

of Eulophidae, 1 species of Megaspílidae, and 1 species of ceraphron-

idae. The primary parasitoids assocíated with the secondary parasitoids

vlere not ídentified except for Praon spp.( by their distinctíve cocoons).

Secondary parasítoids attacking Praon spp. included Alloxysta víctrix,

Phaeno his amerícana, and Dendrocerus carpenterí(Tab1e 11)

sixteen of the 108 aphíd species appeared to have no predators or

parasitoids associated with their colonies; in addition, 4 aphid species

vÍere atLacked by only L or 2 natural enemÍes, and these could not be reared

through to adult(Tab1e 12)(t'Iote: authority names for all specimens

collected appear in the tables, and will not be repeated in the text) .

PEA APHIDS

The reactj-ons of predators to a díet of pea aphids are indicated

ín Table 6. These reactions varíed from totally acceptable(*), accept-

able when no other food was available(*-), to totally unacceptable(**) .

unfortunately many of the larvae of predators whích would not consume

pea aphids did not survíve to an identifíable stage. of those that

survÍved, specimens from 19 species r¿ould not eat pea aphids, whí1e

specimens frorn 51 species wou1d.

HABITAT SELECTION

Table 13 lísts those predators and parasitoids which were collected

at least 7 times, and the various habitats ín which they were found.
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certaín habítats tended to overlapr or r,rere not distinct. River and

stream banks included treed flood bank areas, and rnuddy herb covered

banks; lake and ocean shorelines íncluded beach communíties, gravel

shorelínes, and vegetatíon above ocean high tide lines(ocean refers to

Hudson Bay near Churchíll). Deciduous and coniGrous forests varied

from densely treed areas to more open areas bordering scrub areas(i.e.

clear cut areas); Clear cut and burned areas r¡ere dominated by shrubs

and herbs, and often overlapped ínto forest habitats. Cultivated areas

included mostly urban areas in whích the vegetation had been planted by

man.



Table 6. List of predators of aphids coll-ectd in Manitoba during lpBO and lpcluding aphid speei-es, host plant, location, and date collected. An asterisk(dicates a specimen which would consume pea aphíds ín the laboratory, and (,^.*)
cates those which would not; those with no asterísk were not tested.

Bl in-
'" ) ln-
indi-

Predator Prey Host Plant Location Date

AIìACHNIDA ACARI
Erythraãidae

( imagochrysalis ) Nearctaphis cratae-
gifoliae ( Fi tch )

Crataegus rotun-
difolia Moench Zhoda 19/B/Bo

Uroleucon ( Uroleucon )
soli-rostratum(Richards ) Solidago sp.

Macrosiphum pseudo-
rosae Patch Rosa sp.

Uroleucon( Uroleucon )
ambrosiae(Thomas) Solidago sp.

Zhoda 19/B/Bo

Leptus sp.(1arva)
Bírds Hill 6/Z/Bt

Bochartia sp.
( larva)

Trombidiidae
Treesbank 2B/?/BI

Podothrombi-um sp.
( l-arva )

Asiphonaphis pruni
Wilson and Davis
Macrosiphum pseudo-
rosae

Prunus
virginiana L. Sandilands

Pine Grove
Halt

24/6/Br

Potentilla sp. z4/6/Bt
Allothrombium sp.
( larva)

Anys tidae
Anystis sp.
( larva)

Uroleucon sp. Solidago sp. winnipeg II/B/BI

Macrosiphum pseudo-
Ol
\orosae Ranunculus sp Hanson Creek 27/?/Bf



Table 6 continued

Predator

t_'ner].dl_1dâe
Theridion fron-
deum Hentz

Prey Host Plant

Crataegus
rotundifolia

Betula sp.

Solidago sp.

Víburnum trilo-
bum Marsh

Aster sp.
Cornus alba
Cornus alba

Location Date

Winnipeg 22/ 5/Br

Beaver Creek 9/7/Bf

Morden t6/z /Bt

Spruce Woods zB/Z/Bt

St. Ambroise 26/8/8r

Patricia Beach 30/B/Bf

Patricia Beach 30/B/BL

ARACHNTDA- ARANETDA
Dictynidae

!-i_ctyzrS sublata'x- Rhopalosiphum
(Hentz ) insertum(Walker)

Dictyna alaskae Symyd.obius ameri-
Chamberlin and Tvie canus Baker

Uroleucon ( Uroleucon )
ambrosi_ae

Dictyna sp.
( juvenile )

')s Aphis viburniphila' Patch
'¡r Uroleucon (Uroleueon )

ambrosiae Solidago sp.
Uroleucon ( Uroleucon )eupatoricolens (eatcir) Eupatorium sp.

-F Aphis neogíllettei
Palmer Cornus al_ba L.

-:3 Uroleucon (Uroleucon )oliveí Moran
Aphis neogillettei
Aphis neogillettei

-)i Uroleucon sp. Solidago sp.

;r Eri-osoma americana(nirey) Ulmus ameri_cana L. Winnipeg z/6/Bo

Patricia Beach
Brandon
Alf Hofe Goose
Sanctuary
Hanson Creek

30/B/BL
6/g/Bt

tt/g/Bt
tt/s/Bt

\
O



Table 6 continued

Predator Prey Host Plant Location Date

Therídion fron-
deum

++;.¿fþss¿þius affinis (Kal-
tenbach), U/or Chaito-
phorus pbpulifolii
(Essis )

Aphis neogillettei

Populus
balsamifera L.

Birds Hill
Provincial
Park
BrandonCornus alba

23/6/Bo
6/s/Bt

Araneídae
Neoscona arabesaca
(walkenaer )

Meliarhizophagus
fraxinifolii (Ri1ey)

')r Meli-arhizophagus
fraxinifolíi

Fraxinus pennsyl-
vaníca Marsh Spruce Woods fV/?/Bf

Nuctenea cornuta
( Clerck)

Tetragnathidae
Tetragnatha sp.
( juv. )

Clubionidae
Clubiona sp.

Fraxinus pennsyl-
vanica Marsh Spruce Woods tV/Z/Bt

-:e Uroleucon (Uroleucon )
ambrosíae Solidago sp. St. Ambroise Z6/B/BL

Nas onovia ( Kakimia )borealis Heie
Aphis neogillettei

rr- Aphis neogillettei

Heuchera sp.
Cornus alba
Amel-anchier alni-
folia Nutt.
Fraxinus pennsyl-
vanica
Prunus
virginiana L.

lVinnipeg
Clear Lake

20/6/Br
rz/? /BI

Clear Lake r2/? /81

t4/z /Bt

re/7 /Br

Me1íarhizophagus
fraxinifolii

-)r Chaitophorus populi-
cola Thomas

Spruce Woods

!¡-
Grand Beach



Philodromus cesp
tum (walckenaer ) i
Misumena vatía
(Clerck) ( juv. )

Salticid,ae
Eris marginata
(Walckenaer )

Table 6 conti_nued

Predator

Clubiona sp.

Thomisidae
Philodromus rufus
Wal-ckenaer ( juv. )

Prey

Aphis helianthi
Monell

Chaitophorus popuJ_í_
c o_La

-:r Uroleueon sp.

i-rê Aphis helianthijuv. )

rosae
Uroleucon sp.

-)Ê Urol_eucon sp.
Uroleucon sp.
Uroleucon (Uroleucon )paucosens ori_a.tum(HilIe Ris lambers)
Uroleucon (Uroleucon)
preloui (Richards )
Urol_eucon russellae(Hitte Ris r,am¡ãrsi

Host Plant

Humulus lup-
ulus T,.

Populus tremu-
loides Michx.
Solidago sp.

Cornus alba

Solidago sp.
Solidago sp.
Solidago sp.
Solidago sp.

Aster sp.

Solidago sp.
Anaphalis margari-tacea(t. )C.8. Cfarke

Location Date

Spruce Woods zB/7/Bt

Uroleucon (Uroleucon )nrgrotuberculatum( Olive) SoliOago sp.
Macrosiphum pseudo-

Winnipeg r?/ 5/Br

Birds Hitl 6/? /Br

Whitemouth
Lake

Birds Hitl

Beaver Creek
Grand Beach
Winnipeg
Birds Hill

19/B/Bo
2r/B/87

e/?/Br
25/? /Br
1,7/B/Br
zr/B/Br

-x' 
l4yzus cerasi
( Fabricius )

Prunus pensylvan_
rca L.f.

Sandilands U/g/Bt

A.H. Goose Sanc .fL/9/BI

lilypond n/g/BL

Birds Hill 6/Z/8r ñ



Table 6 continued

Predator Prey Host Plant Location Date

Metaphidippus pro-
tervus (walckenaer ) 2 Crataegus sp. Birds Hill- 6/Z /Bt
TNSECTA

HEMÏPTERA
Nabidae

Nabis ferus(L. )
-)t Sitobion avenae

(¡'a¡ricius ) Trlticum aesti-vum L. Glenlea r /B/Bo

Nabis sp. (larvae) rt Hyadaphis tataricae
( Ai zenþerg ) Lonicera sp. Winnipeg 20/B/Br

Reduviidae
Zelus socius
Uhler

Cinara
(wilson

p
)

ergandei Pinus banksiana
Lamb Hanson Creek 2f/?/Bf

lvlaradae

Lygus elisus
Van Duzee

-)i Uroleucon ( Uroleucon )
olivei Aster sp.

Lonicera sp.

S ouri-s

Winnipeg

6/s/Bt

20/B/BLLygus sp. -)i Hyadaphis tataricae

Anthocoridae
Tetraphleps uni-
formis Parsh

-)3-:åCinara laricif ex
Fitch

Larix laricina
(Du Roi)K. Koch Churchill 5/B/Ba

Anthocoris
muscul-us (Say) Hyadaphis tataricae

*-)rHyadaphis talaricae
Loni-cera tatarica L.
Lonicera tatarica

Winnipeg
Winnipeg

20/B/Br
n/B/BI \.1(,



Table 6 continued

Predator Prey Host Plant Location Date

Anthocoris
musculus Aphis hel-ianthi

-)s Meliarhizophagus
fraxinifolii

Humulus lupulus
Frari-nus pennsyl-
vanl_ca

Spruce Woods 2B/?/BI

Spruce Woods tV/Z/Bt
Orius tristicolor v" Uroleucon(Uroleucon)
(Wirite ) ambrosiae

Uroleuc on ( Lambers íus )
sp.
Uroleuc on ( Lambers ius )
erigeronensis ( thomas )

Deraeocoris sp. tç Rhopal-osiphum
insertum

-:s Eriosoma americanum
Eriosoma americanum

Solídago sp.

Aster sp.

Erígeron sp.

Morden ß/r /Bt

Agassiz Forest tt/g/Bt

Hanson Creek tt/g/Bt
Cotoneas ter
acutífolia Turcz.
Ulmus americana
Ulmus americana

Winnipeg
Grand Beach
Wínnipeg

3t/ S/eo
tB/6/Bo
z/6/Bo

NEUROPTERA

Chrysopidae
Chrysopa carnea
S tephens

-)r Hyalopterus pruni
( Geoffroy)
Hyadaphis tataricae

iE Uroleuc on ( Urol-eucon )
ambrosiae
Aphis heraclella
Davis

Phragmites
lonicera sp.

St. Ambroise
Wínnipeg

26/B/Br
20/B/Br

Solidago sp. Morden t6/z /Bt

!
.Þ'

Cicuta maculata L. St. Ambroise Z6/Z/8I



Table 6 continued

Predator Prey Host Plant Location Date

Chrysopa carnea Eriosoma lani-gerum
(Hausmann)

Macrosiphum pseudo-
rosae
Aphis neogillettei
Macrosíphum pseudo-
rosae

's Hyadaphi-s tataricae
Hyalopterus pruni

')$ Macrosiphum pseudo-
rosae

+r Prociphilus ( Parapro-
ciphilus ) tessellatus
(Fitch)

-:¡ Meliarhizophagus
fraxinifolii

ro/6/BrUlmus americana Winnipeg

Ranunculus sp.
Cornus alba

Hanson Creek
Winnípeg

zr/? /Br
zo/B/Br

Solidago sp.
Lonicera tatari-ca
Phragmites sp.

Beaver Creek
Aweme

Spruce Woods

e/? /Br
zB/? /Br
t4/7 /Bt

Rosa sp. Lilypond 2r/? /Br

Alnus viridis
( Chaix)
Fraxi-nus pennsyl-
vanica

Rathwell a4/? /Bt

t4/7 /BtSpruce Woods

Chrysopa oculata
say -]å Sitobi-on avenae

-)r Aphis sp.
Triticum aestivum
Prunus virginíana

Glenlea
Rathwell

? /B/BO
tL+/? /Ba

-)ê Macrosiphoniella
ludovicianae ( 0est-
lund ) Artemes j-a sp. Birds Hill 6/?/8r

Chrysoperla carnea
( S tephens )

\.1
(Jl

Hyperomyzus
lactucae(L. ) Sonchus arvensis L. La Barriere 6/8/8o
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Predator

Chrysoperla carnea

Hemerobiidae
Hemerobius humu-
l-inus L.

Prey

-x- Macrosiphoniella
absinthii(r. )

-)s Acyrthosiphon cara-
ganae ( Cholodkovsky)

.:E Sitobion avenae

Host Plant

Artemesia biennís
wi1ld.
Caragana arbor-
escens Lam.

Tritícum aestivum

Location Date

La Barri-ere 6/8/go

-)+ Sitobion manitoben-
sis (Robinson)

-:g Chaítophorus populi-
folii
Eriosoma lanigerum

+s Hyadaphis tataricae
-F-)rC eruraphis viburni -

c ol-a ( Gi1le tte )
t? Aphis salicariae

Koch
-x- Hyadaphis tataricae
;r Aphis farinosa

Gmelin
-)r- Aphis neogillettei
-)ê Aphis neogillettei

(Stray migrants?)
-:t Asiphonaphis pruni

Aphis neogillettei

Cornus alba

Populus tremuloi_des
Ulmus americana
Lonicera tatarica

Viburnum tri-1obum

Cornus alba
Lonicera tatarica

Salix sp.
Cornus alba
Amelanchier
alnif ol-ia
Prunus virginiana
Cornus alba

Winnipeg zr/ 5/Bo

Winnipeg
Glenlea

Sandilands
Winnipeg
Aweme

Birds Hill
Pine Grove

Halt
Winnipeg

Hanson Creek
Clear Lake

Clear lake
Sandilands
Rathwell

t/B/Bo
7 /B/Bo

24/6/Br
ro/6/Br
zB/? /Br

2r/ B/ Br

24/6/BL
n/B/Br

zr/? /Br
r2/? /Br

12/? /Br
24/6/BI
t4/z /Bt

._J

o\



Tabl-e 6 continued

Predator Prey Host Plant Location Date

Hemerobius humu-
linus

Hyperomyzus pallidus
Hille Ris Lambers

Me1íarhizophagus
fraxinifolii

-)r Uroleucon ( Uroleucon )
paucosens oriatum
Pachypappa tremulae(L. )

Aphis salicariae

Sonchus arvensis
Fraxinus pennsyl-
vanica
Aster cili-olatus
Lindl.
Populus tremuloi-des
Cornus alba

Grand Beach l/g/Bt

Spruce woods t4/7/Bt

Sandilands
Sandilands
Pine Grove

Halt

+/ e/Bt
2t+/6/Br

zL+/ 6 /BL
Micromus angulatus-:ê Uroleucon(Uroleucon )
(Stephens) ambrosi-ae

Chaitophorus populi-
cola
Uroleucon sp.

Solidago sp. Spruce Woods

Whi-temouth
l,ake

Winnipeg

tV/z /Bt

Populus tremuloides
Solidago sp.

L9/B/Bo
tt/B/Bt

Micromus posticus
(watter )

Uroleucon(Uroleucon )
ambrosi-ae Solidago sp. Spruce Wood,s tV/Z /Bt

COLEOPTERA

Coccinellidae
Scymnus ( Pullus )
brullei Muls.

-)r-FRhopalosiphum
cerasifoliae (Pitcfr )

-)r-)rAphis helianthi e/ or
Aphis neogillettei

-)3-)êEri os oma lanigerum

Cotoneaster
acutifolia. winnipeg 2r/s/BL

Cornus alba
Ulmus americana

Winnipeg
Winnipeg

22/ 5/Br
30/ 5/Bo \.1

!



Table 6 contì."'red

Predator Prey Host Plant Location Date

Sc¡rmnus (Pullus )
brull-ei

ie.rrEri os oma lanigerum
-:ÊrEErioS oma americanum

Ul-mus americana
Ulmus amerieana

La Barriere
Winnipeg

n/6/Br
v/6/Br

Sc¡rmnus (Pullus )
iowensi-s Csy,

å+JsRhopalosiphum
cerasifoliae ( fitcfr ) Prunus virginiana Birds Hill aI/6

23'/6
/Bo
/Bott n

-)È.t(-Aphis varíans Patch Epilobium
angustifol-ium L. 26/6

2r/7
/Bo'/BtLilypond

tl tt tt

+?rsAphis oestlundi
Gillette

x-:rryjy¿us cerasi
( t'abr1c].us /

-1¿-r¿ ô

*-*'asiphonaphis pruni
JåråAphis farinosa

0enothera
biennis l. T,ilypond 26/6/80

Prunus pensylvanica
Prunus virginiana
Prunus virgini-ana
Salix sp.

Sandilands
Spruce Vfoods

Sandilands
Hanson Creek

zr/? /Bo
6/B/Bo

zt+/6/BL
za/? /Br

Seymnus (Pullus )
lacustris Lec.

-:srERhopalosiphum
cerasifoliae Prunus virginiana Birds Hill 23/6/80

" 1t/6/Bo
rs-)åRhopalosíphum

cerasifoliae
-:+;rftþep¿losiphum

cerasifoliae
-)3-).4Rhopalosiphum

cerasifoliae

Prunus virginiana Sandilands LO/6/BO

Prunus virginiana Belair Fores t IB/6/80

Prunus virginiana Hanson Creek 26/6/80 ;



lable 6 continued

Predator

Scymnus (Pullus )
lacus tris

S cymnus ( Pullus )
spp.

Prey

-)3,|-Rhopalosiphum
cerasifoliae

-:+-:.¿trpþ-fþ¿rgelia
symphoricarpi ( mromas )

-)+-)?Myzus cerasi
.rs-)rMyzus cerasi

-)r-)rRhopalosiphum
cerasifoliae

-)r-)rAs iphonaphi-s pruni
-)i-)rMyzus cerasi

Host P1ant

Prunus virgi-niana
Symphoricarpos
albus (1,. )etake
Prunus pensylvanica
Prunus pensylvanica

tt lt

Prunus virginì-ana
Prunus virginiana
Prunus pensylvanica

Location Date

Birds Hil-l 6/Z /Bt

Sandilands 1,0/6/80
Birds Hill n/6/Bo
Sandilands ?+/,2/,99zt+/6/Br
Agassíz Forest 26/6/80
Spruce Woods 6/B/Bo
Sandílands 2I/?/80
Grand. Beach 18/6/80

+r-)êl!ly¿es cerasi Prunus pensylvanica
'F,.r ? Prunus virginiana
')i-)E ? Populus tremuloides
-:ê-)rAphis hel-ianthi Cornus alba
'x-+êAphis mani- tobens is

Robi-nson and Rojanavongse Ribes rubrum L.
l.-)r-)?Rhopalosiphum padi L. Prunus vi-rginiana

-F*Aphis viburniphila Viburnum rafines-
quianum Schultes

Aphis neogillettei Cornus alba
-)+-)rAsiphonaphis pruni Prunus virginiana
')t-)êAphis vari-ans Epilobium

angus tifolium

Spruce Woods

Spruce Woods

Birds Hill
Beaver Creek
Sandilands

Birds Hill
Sandilands
Pine Grove

Halt

rz/B/Bo
r4/7 /BL

6/z /Bt
? /T /Br

24/6/BI

6/z /Bt
24/6/Br

24/6/Br

Hanson Creek 2t/?/Bf

\t
\o



Table 6 continued

Predator Prey Host Plant Location Date

Scymnus (Pu1lus )
spp. Aphis varians

-)r-)rAlphitoaphis loni_
cericola(wittiams )

EpiJ-obiurn
angustifolium Hanson Creek 2I/?/BI

lonicera dioica Sandilands t+/g/Bt

Hyperaspis
binotata ( Say ) ? Ulmus americana Wínnípeg 20/B/Br
Adalia bipunctata
L.

Rhopalosiphum
insertum

-)? Sitobion manitobensis
Aphis citricola
Van der Goot
Aphis viburniphila

')i Uroleucon sp.
';l- Aphis maculatae

0estl-und
-)ç-)+Aphis maculatae

Aphis helianthi e,/or
Aphis neogillettei

+(- Aphis pomi De Geer

Cotoneaster
acutif ol-ia
Cornus alba
Spiraea alba
Du Roi
Viburnum sp.
Ambrosia trifida L.
Populus tremuloides
(Swedish var. )

Populus tremuloides

Winnipeg
Winnípeg

zt/ 5/Bo
2r/ 5/Bo

Winnipeg
Winnípeg
Winnipeg

zB/7 /Bo
2/6/Bo

zB/z /Bo

Winnipeg
Winnipeg

r/B/Bo
z /B/Bo

Cornus alba
Cotoneaster
acutifolia
l,onicera tatarica

Winnipeg 22/ 5/BL

Hyadaphis tataricae

Pachypappa tremulae

Winnipeg
Winnipeg

n/B/BL
zo/B/Br

Populus tremuloides
Cornus alba

Pine Grove
Halt

Rathwell
24/6/Br
rt+/? /BL

00
O

Adalia spp.

-)r Aphis neogillettei



Table 6 conti-nued

Predator Prey

Adalia spp. -)E-)íCinara laricifex
Anatis labiculata rr- Prociphi,lus(parapro-
(Say) ciphiius') tòsseliatus

;! Meliarhizophagus
fraxinifolii

-x- Aphi-s neogillettei
Aphis viburniphila

Host Plant

Larix laricina

Alnus víridis
Fraxínus
pennsylvanica
Cornus al-ba
Viburnum trilobum

Populus tremuloides
Prunus virginiana

Prunus virgi-niana
Mel-ilotus alba
Medic.
Erigeron sp.
Cirsium arvense
(r.) Scop.

Prunus vírginíana
Prunus virginiana
Prunus virgini-ana

Location Date

Churchil-l 4/B/Br

Cal-via quattuor-
decimguttata

Coccinella trans-
versoguttata rich-
ardsoni- Brown

Periphyllus negundinis
( thomas )

Acer negundo T,. var.
interíus (eritt. )Sarg. Winnipeg

Pine Grove
Hal-t

Spruce Woods

Rathwell
Spruce Woods

Wínnípeg
Birds Hill

Birds Hill
Rathwell
Spruce Woods

zlt/6/Br

r4/? /Br
r4/? /Bt
zB/? /BL

S/6/Bt

6/6/Bo
n/6/Bo

6/z /Bt
r4/? /Br
Lt+/? /Br

Chaitophorus
populicola

-x--)rMyzus cerasi
-)r-:(-Rhopalosiphum

cerasifoliae
->!c Therioaphis riehmi

( Borner )
-)3 Uroleucon spp.

Capitophorus
eleagni(¿ef Guercío)
Rhopalosiphum
cerasifoliae

-x- Aphis sp.
++ Rhopalosiphum padi

Belair Fores t 18/6/80

Sandilands 21/?/BO
Belair Forest 26/?/Bo
Whitemouth

Lake r9/B/Bo

@
ts



Table 6 continued

Predator

Coccinella
transvers oguttata

Hippodarnia con-
vergens Gueri-n

Prey

Uroleucon( Uroleucon )
ambrosiae
Sitobíon avenae

Host Plant Location

Winnipeg
Birds Hill
St. Ambroise
St. Ambroise

Solidago sp. Morden t6/Z/Bt
Calamagrostis ca:na--
densis (micrrx. )Beauv. Churchill 5/B/BI

Churchill B/B/BI
Pleotrichophorus pseudo-
oatonkus Corouz-Raros &
ðooke &/or Mäcrosiphon- Acna-Lrea mar-Lerolaum
iella tapuskae(Hottes & r-rt

t"rl_s on )
-)r Uroleucon sp. Solidago sp.
-)â Uroleucon sp. Solidago sp.

Uroleucon sp. Solidago sp.
-)e Aphis heraclella Cicuta macul-ata
rr- Aphthargelia

symphoricarpi Syrnphoricarpos alba

Date

n/B/BL
21,/ B/ Br
26/B/BL
z6/B/Bt

Sandilands 4/g/Bt

Coccinella trlfasc-
íata perplexa Mu1s. Uroleucon sp.

-,r Uroleucon sp.

?

Aphis pomi

Rhopalosiphum
insertum

Erigeron sp.
Solidago sp.

Aster sp.
Cotoneaster
acutifolia
Crataegus
rotundifolia

Bel-air Forest 26/7/80
Bird.s Hill 2I/B/BI

St. Ambrois e g/6/8o

winnipeg 22/5/Br

winnipeg 26/5/BI S



Table 6 continued

Predator Prey Host Plant Location Date

Hippodamia con-
vergens Aphis citricola

-;+ Cinara pinea
(Mordvilko )

-)i Urol-eucon( Uroleucon )
obs curicaudatum( 0live )

Macrosiphum euphorbiae
(t¡romas )

-;t Rhopal-osiphum
cerasi-f oliae
Uroleucon( Uroleucon )
nigro tuberculatum ( 01ive )
&/or U, ambrosiae

ls Macrosiphum pseudo-
rosae

-)3 Cinara pinea
ti Acyrthosiphon

caraganae
Urol-euc on ( Uroleuc on )
ambrosiae
Cinara laricifex
l\as onovt_a ( KaKl-ml_a )
houghtonensis similis
Heie

-)r- Sitobion avenae

Spiraea alba Winnípeg e/6/Br

Pinus banksiana La Barriere LL/6/BI

Aster sp. Winnipeg
Pine Grove

Halt

t 9/6/Br

Rosa sp. zt+/6/Br

Prunus virginiana Birds Hill 6/f/gt

Solidago sp. Birds Hill 6/f/Bt

Solidago sp.
Pi-nea banksiana
Caragana arbor-
e s cens

Beaver Creek
Morden

g/r /Bt
t6/z /Bt

Hanson Creek 2A/?/BL

Crepis tectorum L.
Larix laricina

Whiteshell
Churchill

2r/? /BL
S/B/Bt

Ríbes
oxyacanthoides
Calamagros tis
canadensis

Churchill S/B/B\
Co
U)

Churchill s/B/Bt



Table 6 continued

Predator Prey

Hippodamia con-
vergens -x- Uroleucon sp.

t+ Hyalopterus pruni
-)s Hyperomyzus lactucae
-)r Aphis heraclel-la
-:ç Rhopalosiphum maidis

(ni tcrr )

-x- Aphthargelia symphori-
carpi
Uroleucon(Uroleucon )
pauc os ens oriatum

-:+ Uroleucon(Lambersius )
sp.

Hippodamia tredecim-
punctata tibialis +t Rhopalosiphum
(Say ) :-ns ertum

ri Sitobion avenae
rç Chaitophorus populi-

c ol_a

2

13 Hyalopterus pruni_
-;t Rhopalosiphum maidis
-r-:rfly¿l epterus pruni
-)i Uroleucon sp, &/or

Macrosiphoniel-la
absinthii

Aster cil iol-atus Sandilands

Aster sp. Agassiz

Host Plant

Solidago sp.
Phragmites sp.
Sonchus arvensis
Cicuta maculata

Zea mays

Symphoricarpos
al-ba

Crataegus rotun-
difolia
Triticum aestivum

Populus tremuloides
Ulmus americana
Phragmites sp.
Zea mays

Phragmites sp.

Artemesia sp.

Location

Winnipeg
St. Ambroise
St. Ambroise
St. Ambroise

Glenlea

Sandilands

La Barri-ere
Glenlea

Hanson Creek
Winnipeg
St. Ambroise
Glenlea
Sandilands

Date

Lr/B/Br
26/B/BL
26/B/Br
26/B/Bt

z/s/Bt

4/e/Bt

+/ e/Br

tt/g/Bt

aL/6/Br
z /B/Bo

2r/? /Br
zo/B/Br
26/B/Br
z/g/Bt
4/e/Bt

@
È'

Lilypond tt/g/Bt



Table 6 continued

Predator Prey Host Pl-ant Location Date

LEPIDOPTERA

Lycaenidae
Feniseca tarquini¿s x--;rpr'6siphilus ( Parapro-
(pa¡ricius) ciphilus) tessel-latus

-:+-)+p¡ s s lphi lus ( Parapr o -
ciphilus ) tessellatus

')?'x?r o c iphi lus ( Parapr o -
ciphilus ) tessellatus

Alnus

Alnus
il

Alnus

viridís

viridís

víridis

Sandilands
Pine Grove

Halt
It tt

2L/? /Bo

24/6/Br
4'/g'/Bt

ttv/7 /BtRathwell

DIPTERA

Cecidomyiidae
Aphidoletes aphidi-
myza.(Rondani ) ':3-x-Hyperomyzus lac tucae

-)r-)'rHyal op t erus pruni
-)t').¿Ur o1 euc on ( Urol- eu c on )

ambrosi-ae
*--)sHyadaphis tataricae

Sonchus arvensis
Phragmi-tes sp.

La Barríere
Morden

6/s/Bo
t6/z /Bt

Solidago sp.
Lonicera tatarica

tl tt

Morden
Winnipeg

t6/z /Bt
z4/r /Bt
rL/B/Bt

Syrphidae
Allograpta obliqua tê l{yadaphis tataricae
(say) " 'r

Loniceia tatarica Winnípeg 19/6
24/7
n/B

/Bt

llt
It It ?t

il I il It

Heracleum lanatum
lvlachx.

-)É Cavari-ella pastinacae
(r. ) Clear Lake r2/?/Br g



Table 6 continued

Predator

Allograpta obliqua

Epistrophe emar-
ginata(Sav)

Eupeodes volucris
0sten Sacken

Prey

Me liarhí z ophagus
fraxinifolii

-;l--)+iJ¡_6ls¿c on ( Uroleuc on )ambrosiae
,+-Aphis maculatae
rç-Chaitophorus

populicola
-:E Chaitophorus nudus

Richards

Aphis neogillettei
Aphis barberae
Robinson

Hyperomyzus lactucae
Aphis heraclella

Host Pl_ant

Fraxinus
pennsylvanica

Solidago sp.
Populus balsamífera

Location Date

Spruce lVoods tb/f /Bt

Populus balsamifera Spruce Woods ZB/?/BI

Populus trernuloides Birds Hill ZL/B/BI

Spruce Woods

Spruce I{oods

Spruce Woods

St. Ambroise

r4/7 /Br
2B/? /Br

72/B/Bo
26/B/Ba

Melang¡ma fisherii
(watton )

Cornus alba
Arctíum minus (Ui-f f )Bernh.

Sonchus arvensis
urcuta maculata

Clear take Iz/Z/BI

Grand Beach I9/?/Br

Melangyna triangu-*. pterocomma smíthiaelifera(Zetterste¿t) (Monetl)

Metasyrphus ameri--
canus (Wiedemann )

Salix sp.

Aphis macurarae ?3#3åi:^tremuloides
Chaitophorus populicola populus balsamifera
Aphis pomi Cotoneaster

acutifolia

sandit_ands t+/g/Bt

Winnipeg
Clear Lake

t/9/Bo
t6/g/Bo

winnipeg zz/5/Br oo
o\



Table 6 continued

Predator

Metasyrphus ameri--
canus

Metasyrphus per-
plexus ( 0sburn )

Metasyrphus pomus
( Curran )

Prey

Periphyllus negundinis
Nas onovia ( t<atimia )
borealis

-)E Aphis maculatae
-)3 Cavariella pastinacae
-x- Aphis farinosa

Hyperomyzus lactucae
-:ç Uroleucon sp.

Host Plant

Acer negundo

Heuchera sp.
Populus tremuloides
Heracleum lanatum
Salix sp.
Sonchus arvensis
Solidago sp.

Location Date

Winnipeg s/6/Bt

H¡rperomyzus l-ac tucae
Macrosiphum subarcti-
cum Robinson

')i Macrosiphum subarcti--
cum

Sitobion avenae

-:3 Uroleucon( Lambersius )
erigeronensis ( ttromas )

+(' Aphis oenotherae

Sonchus arvensís
Epilobium
angustifolium
Epilobium
angus tifolium
Calamagrostís
canadensis

Erigeron sp.
Oenothera biennis

Belair Forest 26/?/BO

Churchill 4/A/Bt

Churchill 6/A/Bt

Churchill 6/A/Bt

Winnipeg
Bírds Hill
Cfear lake
Hanson Creek
Hanson Creek
Winnipeg

Hanson Creek
LilSrpond

20/6/Br
6/z /Bt

rz/? /Br
zL/7 /Br
zr/? /BL
n/B/BL

tt/s/Bt
tt/g/Bt

')+ Chaitophorus populicola Populus tremuloídes
Aphis helianthi Cornus alba

Sandilands
Spruce Woods

ro/6/Bo
12/B/Bo

æ
!



Table 6 continued

Predator Prey

Metasyrphus pomus Hyperomyzus lactucae
ìç Aphis oenotherae

Macrosiphum pseudo-
rosae
Chaitophorus populicola
Hyadaphis tatari-cae

-:+-Ci-nara canatra Hottes
and Bradley

Metasyrphus spp. -x- Sitobion manitobensis
Uroleucon( Uroleucon )
ambrosiae

-)r Chaítophorus populicola
-)3 ?

+3 Hyperomyzus lactucae
Chaitophorus nigrae
0estlund

-x- Aphis maculatae

Hyperomyzus lactucae
Sitobion avenae
Hyperomyzus lactucae
Aphis hel-ianthi &/or
Aphis neogillettei

Host Plant

Sonchus arvensis
Epilobium angusti-
folium

Rosa sp.
Prunus virginiana
Lonicera tatarica

Pinus banksiana

Cornus alba

Solidago sp.
Populus balsamifera
Populus tremuloides
Sonchus arvensis

Salix sp.
Populus tremuloides
(Swedish var. )

Sonchus arvensis
Triticum aestivum
Sonchus arvensis

Cornus alba

Location Daie

Cfear lake t6/B/Bo

Clear Lake 1,6/8/80

Spruce Woods

Grand Beaeh

Wínnipeg

Sandilands

Winnipeg

Grand Beach
Sandilands
Sandi-lands
Sandilands

Winnípeg
La Baruiere
Glenlea
Spruce Woods

t4/7 /Bt
Le/? /Bt
z4/7 /Bt

4/g/Bt

2r/ 5/Bo

22/6/Bo
2L/? /Bo
2r/? /Bo
2r/? /Bo

t/B/Bo
6/B/Bo

? /B/BO
rz/B/Bo

Morden 30/? /80

@
cowinnipeg 22/5/Br



Table 6 continued

Predator

Metas¡mphus spp.

Prey

Rhopalosiphum
insertum

Host Plant

Crataegus
rotundifolia

Locati on

Winnipeg

Date

It I

Winnipeg
Winnipeg

Winnipeg
Sandil-ands
Clear Lake
Clear Lake
Spruce Woods

Grand Beach
Winnipeg

Hanson Creek
Hanson Creek
Spruce Woods

22/ 5/Br
26/ 5/Br
e/6/Br

L9/ 6/Br

20/6/Br
zLt'/6/Br
rz/? /Br
Lz/? /Br
r4/? /Br
re/? /Br
re/? /Bt

zr/? /Br
2L/? /BL
zB/? /BI

tt

-)â Aphis ci-tri-cola Spiraea alba
')+ Aphis fabae Scopoli Rumex sp.

Nasonovia (Kakimia)
borealis Heuchera sp.

':¡ Asiphonaphis pruni Prunus virginiana
* Aphis neogillettei Cornus al-ba
-:s Cavari-ella pastinacae Heracleum lanatum
';r- Aphís ci-tricola Ci-cuta maculata

Chaitophorus populicola Prunus virgini-ana
Aphis neogillettei Cornus alba

-)r Acyrthosi-phon cara-
ganae Caragana arborescens
Hyperomyzus lactucae Sonchus arvensis

-)r Aphis maculatae Populus balsamifera
-)å Uroleucon( Larnbersius )

erigeronensis Erigeron sp. Hanson Creek LI/9/BL
Metasyrphus lap-
ponicus ( Zetterstedt) :
Paragus ( Panda-
syopthalmus ) Aphis sp.

Diervilla lonicera
Mill.

Churchill 7/B/Br

Belair Forest 18/6/80 oo
\o

?



Platycheirus hyper-
boreus ( Say) H¡rperomyzus lactucae

Platycheirus
scambus Staeg. -:t H¡rperomyzus pallidus

Sonchus arvensis S t. Ambroi-se 26/B/Br

Sonchus arvensis La Barriere 6/8/8o

Table 6 continued

Predator

Paragus (Panda-
syopthalmus )sp.

Sphaerophoria con-+ê
tigua Macquart

Prey

Aphthargelia symphori- -
carpi

tç Aphis oestlundi

Host Plant

Symphoricarpos
albus
Oenothera biennis

Prunus vírgi-niana
Syrnphoricarpos
albus
Solidago sp.
Prunus pensylvanica
Populus balsami-fera
Spì-raea sp.
Oenothera biennis
Sonchus arvensis
Prunus virginiana.
Symphoricarpos
albus

C ompos i- tae
Cornus alba

Location

Sandilands
Telford

Sandi-1ands
Belair Forest

Agassiz Forest
Agassiz Forest
Agassiz Forest
Lilypond
Sandilands
Sandílands

Brokenhead
Clear Lake

Date

2+/ 6/Bt
2r/? /Br

ro/6/Bo
LB/6/Bo
26/6/Bo
26/6/Bo
26/6/Bo
26/6/Bo
21,/? /Bo
24/ 6 /BL

z5/6/Br
rz/Z /BL

Rhopalosiphum
cerasifoliae
Aphthargelia sym-
phoricarpi
Uroleucon sp.
Myzus cerasi
Chaitophorus populicola
Aphis spiraephila
Aphis oestl-undi
Hyperomyzus lactucae
Asiphonaphis pruni
Aphthargelia
symphoricarpi
Uroleucon(Uroleucon )
ambrosiae
Aphis neogillettei

Sandilands ro/6/BO

Sandi-lands z+/6/Bt

\o
O



Table 6 continued

Predator

Sphaerophoria con-
tigua

Sphaerophoria
philanthus (ivteigen);t O"' nhonaphis pruni

Sphaerophoria sp. Nasonovía(fatimia)
houghtonensís similis

Syrphus rectus
0sten Sacken Aphis helianthi

-:t Rhopalosiphum insertum
Rhopalosiphum insertum
Myzus cerasi

-)E Pachypappa tremulae
-)E Pachypappa sacculi

( Gillette )
-)3 Macrosiphum pseudo-

rosae
Cavariella konoí

-)i Cavariella pastinacae
Hyperomyzus lactucae

Syrphus ribesii(L. ¡t,y¡Urr= cerasi-

Prey Host Plant

':+ Rhopalosiphum padi Prunus virginiana
r(- Aphis sp. Prunus virgini-ana
':r Chaitophorus populicola Populus balsami-fera

Location

Spruce Woods

Rathwell
Clear Lake

Date

t4/z /Bt
u+/? /BL
r2/? /Br

Prunus virginiana Sandilands 24/6/Ba

Ribes
oxyacanthoides Churchill S/B/Bt

Cornus alba Winnipeg
Crataegus rotundifol-ia Winnipeg
Crataegus sp. La Barriere
Prunus pensylvanica Sandilands
Populus tremuloides Sandilands

Pine Grove
Populus tremuloides Halt

Birds Hill
Clear lake
Clear Lake
Hanson Creek

Birds Hill

v / 5/Br
26/ 5/Br
n/6/BL
24/ 6/ Br
24/6/Br

z4/6/Bt

6/z /Bt
rz/? /Br
a2/? /Br
27/? /Br
tt/6/Bo

Rosa sp.
Cicuta maculata
Heracleum lanatum
Sonchus arvensis

Prunus virginiana \o
H



Table 6 conti-nued

Predator

Syrphus ribesii

Prey Host Pfant

-)r Rhopalosiphum
cerasifoliae Prunus virginíana
Myzus cerasí Prunus virginiana

-:E Rhopalosiphum
cerasifoliae Prunus virginiana
Hysteroneura setariae(Thomas) prunus nígra Ait.
Hyperomyzus lactucae Sonchus arvensis
Chaitophorus
populicola Populus balsamifera
Aphis fari-nosa Salix sp.

-)êt?r o c iphi lus ( Parapr o -ciphilus)tesselatus Alnus viridis
-)ç Macrosiphum euphorbiae Asclepias sp.

Pach¡rpappa tremulae Populus tremuloides
+E Pachypappa sacculi Populus trenuloides

Location

Sandilands
Grand Beach

!Vinnipeg
Clear lake

Clear l,ake
Clear Lake

St. Claude
Sandilands
Sandilands
Píne Grove

Halt

Birds Hill
Clear Lake

Rathwell-
Spruce Woods

Date

ro/6/Bo
rB/6/Bo

L5/B/Bo
t6/B/Bo

t6/B/Bo
t6/B/Bo

ro/LO/Bo
zI+/6/Br
zt+/6/BL

z+/6/Br

6/z /Bt
rz/? /Br

t+/r /Bt
:'t+/Z /Bt

Birds Hill 23/6/80

i3 Rhopalosiphum
cerasifoliae
Cavariella pastinacae

-:+-;rP¡6 s iphi lus ( Parapr o -ciphilus ) tessell-atus
-)3-)rHyal opterus pruni

Prunus virginiana
Heracleum l-anatum

Alnus viridis
Phragmites sp

\o
N)



Table 6 continued

Predator Prey Host Plant Location Date

Syrphus ribesii -)i Hyalopterus pruni
?

I-)i Uroleucon sp.
Hyadaphis tataricae

-)i Uroleucon( Uroleucon )olivei Moran
* Uroleueon(Uroleucon )

o1ívei

Phragmites sp.
?

Solídago sp.
Lonicera tatarica

Morden
Churchill
Winnipeg
Winnípeg
Patricia
Beach

t6/z /Bt
? /B/Br

n/B/Br
n/B/BL

Aster sp. 30/B/87

Aster sp. S ouris 6/g/Bt

Syrphus torvus
0sten Sacken H¡rperomyzus lactucae Sonchus arvensis

Chaitophorus populícola Populus tremuloi-des
Nearctaphís crataegi- Crataegus rotundi-
foliae folia

-x' Aphis sal-icariae Cornus alba

Cl-ear l,ake
Clear Lake

t6/B/Bo
t6/B/Bo

Zhoda

Pine Grove
Halt

tB/B/Bo

zLt,/6/BL

Syrphus vitripennís'þAphis neogillettei or
Mei-gen Aphis helianthi

':+ Rhopalosiphum
i-nsertum

Cornus alba winnipeg 22/5/BI

Crataegus sp. winnipeg 26/5/BL

Syrphus vitripenni-s
or S. rectus Myzus persi-cae

?

Hyperomyzus pallidus

Zebrina pendula Winnipeg
? Clear Lake

Ribes americanum Mil1. Winnipeg

zi/B/Bo
t6/B/Bo
z6/ S/Bt

\o
(Ð



Table 6 continued

Predator Prey

Syrphus vitripennis
or S. rectus Rhopalosiphum padi

++ Rhopa1osiphum
insertum
Myzus cerasi

* Pachypappa sacculí

'F Chaitophorus essigi
Gillette and Palmer
Pachypappa tremulae

-x Rhopalosiphum
eerasif ol-iae

+r Aphis maculatae

"Y Cavariella pasti-nacae
-)i Myzus cerasi-
'x- Acyrthosiphon

caraganae

Syrphus sp. ':e Chaitophorus nudus
-)ê Acyrthosiphon

caraganae

Toxomerus gemi-na- -)r Uroleucon(Urol-eucon)
tus(Say) nigrotuberculatum

Host Plant

Prunus nigra

Crataegus sp.
Prunus pensylvanica
Populus tremuloides

Populus
balsamifera
Populus tremuloides

Prunus virginiana
Populus tremuloides
Heracleum lanatum
Prunus pensylvanica

Caragana arborescens

Populus tremuloides

Caragana arborescens

Solidago sp.

Location Date

winnipeg 27/5/BI

Winnipeg
Sandilands
Píne Grove

Halt
Pine Grove

Halt
Pine Grove

Halt

Birds Hill
Birds Hill-
Clear Lake
Hanson Creek

Hanson Creek

Sandilands

Hanson Creek

Birds Hill

z6/ S/Bt
2Lþ/6/BL

24/ 6/Br

zLt/6/Br

z+/6/BI

6/z /Bt
6/z /Bt

L2/? /81,
21,/?/Br

2t/? /BL

4/s/Bt

2r/?/Br

6/z /Bt
\o
+..



Table 6 continued

Predator Prey

Chamaemyiidae

Leucopis albipunc--)i-).¿ Rhopalosiphum
tata complex cerãsifoliae

+É-)å Rhopalosi_phum
cerasif ol-iae

-)Er.¿ Rhopalosiphum
cerasifoliae

-)ç+É Myzus cerasi
.ts-:Ê Aphís oestlundi
-'rìr Aphis spiraephila
_:r_:+ .gipþ¿ kurd jumovi

Mordwilko
Asiphonaphis pruni

-;+-:í' lvlyT¿s cerasí
+ê+s Aphis viburniphil-a

Aphis pomi

rE-)3 Chaitophorus sal_i_
ciniger ( Knowlton )

-)r-F Hayhurstia atri__
plicus(L. )

Aphthargelia
symphoricarpi

Host Plant Location Date

Prunus virgíniana Sandilands tO/6/Bo

Prunus virginiana Belair Forest fB/6/BO

Prunus virginiana
Prunus pensylvanica
Oenothera biennis
Spiraea alba

Grami-nae

Prunus virginiana
Prunus pensylvanica
Viburnum
rafinesquianum
Cotoneaster acuti-
folia

Salix sp.
Chenopodium
album L.
Symphoricarpos
albus

Birds Hill 23/6/80
Agassiz Forest 26/6/80
Lilypond 26/6/80
Lilypond 26/6/80

Winriipeg
Sandilands
Sandilands

? /? /Bo
zr/? /Bo
2r/? /Bo

Sandilands 2L/?/BO

wínnipeg 2I/?/80

Morden 30/? /80

Morden So/z /Bo

Morden 3o/z/eo S



Table 6 continued

Predator

Leucopis albípunc-
tata complex

Prey

Aphis maculatae

-r-t+Hyperomyzus 1ac tucae
-r¿-r¿ ô

Aphis oenoth"ra"

åË*Aphis neogillettei
+É')ERhopaf osiphum padi
-)3-)sMyzus cerasi_
')i-)êMacros iphum euphorbiae

Rhopalosiphum
cerasifoliae

-:r.rgAphis viburníphila

Macrosiphum pseudo-
rosae
Rhopalosiphum padi

-;+-x-[\s¿¡s f, aphis crataegi -foliae
*-)rAphis farinosa
'x--)r-Hyperomyzus lac tucae
-r¿-r¿ ñ

Host Plant

Populus tremuloides
(Swedish var. )

Prunus virginiana
Sonchus arvensis
Sa1íx sp.
Epilobium angusti-
folium
Cornus al-ba
Prunus nígra
Prunus pensylvanica
Asclepias sp.

Prunus virginíana
Viburnum rafines-
qur-anum

Solidago sp.
Prunus virginiana
Crataegus rotundi-
folia
Salix sp.
Sonchus arvensis
Epilobium angusti-
folium

Location

Winnipeg
Spruce Woods

Spruce Woods

Clear Lake

Clear Lake
Clear Lake
Winnipeg
Sandilands
Sandilands

Beaver Creek
Spruce Woods

Morden
Hanson Creek
Hanson Creek

e

Date

r/B/Bo
6/B/Bo

12/B/Bo
t6/B/Bo

16/B/Bo
t6/B/Bo
2? / 5/Br
zlr/6/Ba
2L+/6/BI

g/z /Bt
r4/? /Bi-

t6/z /Bt
2r/? /Ba
zr/? / Br

Birds Hill- 6/? /Br

Birds Hill 6/Z/Bt

\o
o\

Hanson Creek 2I/7/Ef



Table 6 continued

Predator

Leucopis albipunc-
tata complex

Leucopis albipunc --:+++
tata complex 'b'

leucopis ameri-
cana Mal-loch

Prey

*-)r Aphis oestlundi
+r-)"- Hyadaphis tataricae
-)r-;r {J¡glsucon Sp.

Hyadaphis tataricae
-)êr'¿ Aphis macul-atae
'F')r Aphís oenotherae

-)r')r Aphis viburniphila
-)í-)+ Rhopalosiphum

cerasifoliae
-F-)r Uly¿us cerasi
-F-)r Aphis spiraephila
*-)r Aphis neogillettei
-F-)r chaitophorus

populicola

Host Plant

Oenothena biennis
Lonicera tataríca
Solidago sp.
Lonicera tatarica
Populus balsamifera
Oenothera biennis

Viburnum sp.

Prunus virginiana
Prunus virginiana
Spi-raea alba
Cornus alba

Location Date

relford zt/?/BI
winnipeg z4/7/Bt
winnipeg IL/B/BL
winnipeg 2o/B/Bt
St. Ambroise z6/B/Bt
Lilypond tt/g/Bt

Rhopalosiphum
cerasifolíae Prunus virgini_ana
Myzus cerasi Prunus virginiana
Asiphonaphis pruni- Prunus virginiana
Aphthargelia symphorí- S¡rmphoricarpos
carpi albus

? Prunus virginiana

Bírds Hill
Birds Hill
Sandilands

Morden
Spruce Woods

n/6/Bo
tL/6/Bo
zr/6/Bo

30/? /80
6/B/Bo

Winnipeg z6/S/Bo

Birds Hill-
Birds Hill
Lilypond
Winnipeg

rr/6/Bo
tt/6/Bo
26/6/Bo

3/? /Bo
,\o
\.1Populus tremuloides Arnes Park Lt/?/80



Table 6 continued

Predator

Leucopis amerÍ-
cana

Prey .::t

-r-:(Aphis varj-ans
-F*Aphtharge Iía s ¡rmphori -

carpí
'Fà"Aphi-s macul-atae

Aphis pomi

Chaitophorus salici-
niger

-:a+rNs¿¡sf,aphis sp.
rs')'¿Aphtharge 1ía s¡rmphori -

carpi
r?-:åAphis heraclella
+r-)tAphis ne ogillettei

r?+êAphis macut.tae

-)r-rAphis spiraephila
Pterocomma smithi-ae

,ê+rAphis vi_burniphila

-F-)rl\s¿¡ç taphis crataegi -foliae

Host Plant

Epilobium angusti--
f oli-um
Symphoricarpos
albus
Populus balsami-fera
Cotoneaster acuti-
folia

Location Date

Sandilands 2A/?/80

Winnipeg 2L/?/Bo

Salíx sp. Morden
Crataegus rotundifolia Morden
S¡rmphoricarpos
albus Morden
Heracl-eum lanatum Morden
Cornus alba Winnipeg
Prunus virginiana Spruce Woods

Populus tremuloides
(Swedish var.) winnipeg
Spiraea alba Spruce Woods

Populus balsamifera Birds Hill
Vi-burnum rafines-
qui-anum Birds Hill

30/? /80
30/? /Bo
t/B/Bo
6/B/Bo

z /B/Bo
12/B/Bo
6/z /Bt

Sandilands
Sandilands

2r/? /Bo
27/? /Bo

30/? /80
30/? /80

6/z /Bt

Crataegus sp. Birds Hill 6/?/8r S



Table 6 continued

Predator Prey Host Plant Locati-on Date

Leucopis ameri-
cana

rE-)rAphis varians Epilobium angusti-
folium
Cornus alba
Salix sp.
Arctium minus
Epilobium angusti-
f ol-ium
Oenothera biennis
Prunus virginiana

-)+.t(-Aphis ne ogi1le ttei
-)r-)êchai t ophorus nigrae
-)rrçAphis barberae

¿

Lilypond
Rathwell
Spruce Woods

Grand Beach

2r/? /BL
t+/Z /Bt
1+/? /Br
re/? /Br

"'å+sAphis oestlundi
-:ê++Asiphonaphis pruni

Hanson Creek
Telford
Spruce Woods

2r/? /Br
2r/? /Br
zB/? /BI

Leucopis sp. (pos-
sibly L. americana) Asiphonaphis pruni-

Chaitophorus salici-
níger

Prunus virginiana Sandilands +/g/Bt

Salix sp. sandilands tt/g/Bt
Leucopis sp.
(variants of
L. amerícana? )

-)r-)+chai tophorus popu_
licola

*-)rChai tophorus nigrae
Populus balsamifera
Salix sp.

St. Ambroise
Morden

26/B/Br
t6/z /Bt

Leucopis sp. fV -)3*Chaitophorus saliei-
nt_ger Salix sp. Sanditands t+/g/Bt

Leucopis sp.
(new species? ) x+'¿Psriphyllus negundinis

Aphthargelia symphori-
carpi

2

Acer negundo
Symphoricarpos
albus
Salix sp.

Morden 30/? /Bo

Morden
Clear Lake

30/? /80
16/B/Bo

\o
\o



Table 6 conti-nued

Predator Prey Host Plant T,ocation Date

Leucopis sp.
(new species )

-,r-FAphis oenotherae Epilobium angusti-
folium Clear Lake 76/8/80

Leucopi-s sp.
(new speeies ) -:r-:tfiy¿lspterus pruni

-)3-)êHya1 opterus pruni
-)irêHyalopterus pruni

Phragmites sp.
Phragmites sp.
Phragmites sp.

Morden
St. Ambroise
Sandilands

16/? /BL
26/B/Br
+/ g/Bt

Megaselia sp. Thecabius affinis
( Kaltenbach ) Populus balsami-fera Grand Beach IB/6/80

tsa
O



Table 7.
location,

List of some parasitoids of aphíds in l,{anitoba,
and date specimens were collected.

including host plant,

Parasitoid

}IYIIENOPTEIìA

Braeonidae

Acanthoeaudus
tissoti S,-nith

A<iialytus sali-
caphis ( ritch )

Aplrid Host

Urol-eucon russella.e
(nif f e Ris ,r,ambers )

Urol-eucon sp.

Chaitophorus populicola

Chaitophorus populicola

Chaitophorus populicola

Aphis eitricola
Chaitophorus populicola

Chaitophorus populic o1a

Uroleucon( Uroleucon )
arnbrosíae

Chaitophorus populicola
( oviparae )

Cha.itophorus populicola

I{ost plant Location

Anaphalis margarit-
acea(L. ) C.B. Clarke T,il¡¡ponci

Solidaeo Sp. \l'Iinnipeg

Date

2r/? /Bt

ar /B /er

Pine Grove
Halt z4 /6 /Bt

Telford 2r/7/BI
Spruce lvoods 28 /?;/Br

Spruce i¡üoods 28/?/Bf

Birds HíIl 21/B/BL

tsirds Hill 2r/B/Br

Populus tremuloirles

Populus bal-samifera

Populus balsamifera

Cornus al-ba

Populus tremuloicl.es

Populus balsamifera

Solidago sp.

Populus balsamifera

PopuJ-us trennuloiries

St. Ambroise 26/B/Bf

Sandilands

Sandilands

L+ /o /gt

4 /ç/8t
ts
O
ts



Table 7 eontínued

Parasitoid

Adialytus sali-
caphis

Adia.lytus sp.

Aphidius matri-
cariae Hal.

Aphiriius ni.qripes
Ashmearl

Aphid t{ost

Chaitophorus populicola
(males and oviparae)

Chaitophorus populic ola

Chaitophorus vimina.lis
l,{one11

Chaitophorus populícola

Chaitophorus nigrae

Chaitophorus populicola

?

Acyrthosiphon cara-
ganae

Chaitophorus populicola

Aphis oenotherae

Chaitophorus populieola

llasonovia ( Kakimia )
ac¿uílegiae (,Tssig )

l{asonovía( Kakimia )
borealis

Salix sp.

Populus balsamifera

Salix sp.

Populus balsamifera

Salix sÞ.

Caragana
arborescens

Populus balsamifera.

Epilobium angusti-
fo1íum

Populus tremulcj-des

Spruce Woods

Spruce VIoods

Spruce I'/oods

Clear Lake

Clear lake

Clear Lake

Clear Lake

Clear Lake

l'foose Lake

Host Plant Location Date

Populus balsamifera Aqassiz Forest tt/q/Bo

Populus balsamifera Spruce l¡trooris tZ/8/SO

Capitophorus elaea.gni Cirsiurn arvense

Aquilegia ca-natlensis
L.

Heuchera richarC-
sonii lì. B:r.

Clear Lake

Glenl-ea

rz/8/Bo

rz/B/Bo

rz/B/Bo

t6/8/Bo

t6/8/Bo

t6/B/Bo

ú /8 /Bo

t"6 /B /Bo

tg/B /Bo

t6/B/Bo

13 /B /80 H
O
N)

rnlinnipeg 20 /6 /BI



Table 7 continued

Paras itoiC Aphid Host Host Plant Location Date

Aphidius nigripes l,'iacrosiphum pseudo-
rosae

Rosa sp. Pine Grove
Halt

Corylus sp. Birds Hill
Populus balsamifera Birds Hill

24/6/Br

6/? /87

6/? /BT

e

Pterocomma smithiae

t,{aeros iphurn ps eudo-
rosae Rosa sp.

Ribe s
oxyacanthoirles

T-,ilypond 2r/? /BI
I\asonovia ( Kakimia )
houghtonensis

Sitobíon avenae

Churchill- , S,/B/Bt

Calamagrostis
canadensis Churehill S/B /Bt

Sitobion avenae Calamaqrostis
canaclensis Churchill 6/g/Bt

Pleotrichophorus pseu-
ciopatonkus* &/or I'ilá.cro-
siphoniella tapuskae

Acyrthosiphon church-
illens1s Robinson

Achillea
millef oliurn Churchill 6 /a /Bt
Hedysarum boreale
mackenzii ( Rícharci-
son) C.L. llitchc. churchill B/B/Bt

Epilobium
angustifolium

H
O(,

Illinoia sp.
Churchill B/B /8t



Table ? continued

Host Plant Location Date
ParasitoiC Aphid Host

Aphitlius nigriPes Uroleueon sP.

Aphis viburniPhila

Solidago sP.

Viburnum rafin-
esquianum

IÁ¡ínnipeg TT/B/BT

Sancilanci s t+/q /gt

Aphirtius obsrur-'l
ipes Ashmead Sitobion avenae Triticum aestivun Glenlea ? /B/BO

Aphidius rosae
HalidaY

Uroleucon( Uroleueon)
ambrosiae Solidago sP. i\iorden t6/z /Bt

Aphidius ribis
Ïla-1irì r:.¡r

Ir'Ías onovia ( Kakimia )
borealis

Urol- euc on( Lambers ius )
erigeronensis

Heuchera richard-
sonii ',Vinnipeg 20 /6 /Bl

Eri-geron sP.

Solidago sP.

Shepherdia cana-
dens is (r,. )Nutt.

Salix sP.

Caragana arbores-
cens

llanson Creek If /9 /BI

Uroleucon sP.

CapitoPhorus . hiPPo-
phaes ( "lalker )

Birds Hill l8/6/80
Aphidius sP.

.)

Arnes Park

Clear Lake

4/? /Bo

t6/B/Bo

Ac-r¡rthos iPhon ea.r"a.-
ga.nae

Clear l,ake t6/B/Bo H
O
.Ê--

Chaetosiphon fragae-
folii F.osa. sp, Zhocia re /8/Bo



Tab1e f continued

Parasitoid Aphid Host Host F1ant Location Date

Aphídius sp. Cavari-e1lp. pas tinacae

Uroleucon( Uroleueon )
ambrosiae

Heracleum lanatum Clear Lake f2/?/Bf

Solidago sp.

Viburnum rafines-
quianum

Caragana arbores-
cens

lJTorden t6 /z /Bt
Aphis viburniphila

ú /r /BtI'llorden

Acyrthosiphon eaîa-
ganae Hanson Creek ?.f /? /BI
Acyrthosiphon church-
í11ense

Hedysarum boreale
l\lutt. var. mackenzii Churchill B /e /Bt

Ephedrus incom-
pletus Prova.ncher Cha itophorus populicola

Chaitophov'us vimina"lis

Uroleueon( Uroleucon )
nigrotuberculatum

Chaitophorus populicol-a

Chaitophorus nigra.e

Cha.itophorus populi-cola

Aphis viburniphila

Populus balsamifera

Salix sp.

Spruce ïroods

Spruce 'r'/ooris

rz/B /Bo

tz /B/Bo

Solidago sp.

Populus tremuloides

Salix sp.

Populus trernuloides

Viburnurn tril-obum

Birds Hill
Clea.r Lake

l,iorden

Telforcl.

Spruce iioods

6/z /st
12/? /Br
16 /? /Br
21/? /87

?,8/? /8r
Fo
L¡



Table 7 continued

ParasitoiC

Ephed.rus íncom-
pletus

Aphid Host Host F1ant Location Date

Chaitophorus nucì.us Populus trernuloicl.es Birds Hill Tf/B/Bf

Chaitophorus populieola
(o"lpri'r" ) Populus trernuloicies Sandilands 4/q /At

Lysiphlebus tes-
taceipes ( Cresson) Aphis viburniphila.

l"riyzus cerasi

Rhopalosiphun
cerasifoliae

Rhopalosiphum
cerasifoliae
Chaitophorus populicola
or Aphis maculata.e

Asiphonaphis pruni

Aphtha.rge l-ia symphori-
carpi

Aphis hera-clella-

Aphj-s ma.culatae

Viburnum sp.

Prunus virginíana

j¡¡innipeg

Birtls Hill

26/5/Bo

n/6/Bo

4/? /Bo

zr/? /Bo

n/z /ao

30 /? /80

6/B/8o

z /s /so

Prunus virginiana Birds Híll 23/6/80

Prunus virgíníana Aga.ssiz Forest 2?/6/80

,

Populus balsamifera Arnes Park

Prunus virginiana Sandilands

Symphoricarpos
al-bus l'{orden

Heracleum lanatum li'iorclen

Prunus virgínia.na Sprr:ce I¡/oocls

.Ðopr,:lus trernuloides'ìIinnipeg

ts
O
o\



Table ? continued

ParasitoiC Aohid Host Host Plant Location Date

Lysiphlebus tes-
taceipes Capitophorus elaeagni Cirsium arvense

Cornus alba

Prunus virginiana

Glenlea
..l^linnipeg

Sandilands

ß/B/Bo

z/B/Bo

zt+/6/Bt

e

Asiphonaphis pruni

Rhopalosiphum
eerasifoliae
Aphís neogillettei
Rhopalosiphum padi

Aphis farinosa

Aphis varians

Prunus virginiana
Cornus a-lba

Prunus virginiana
Salix sp.

Epitobium angusti-
folium

Cornus alba

Prunus virginiana

Prunus virginia.na

Epilobium angusti-
folium

Arctíum lappa

Cornus al-ba

Birds Hill
Beaver Creek

Spruee \{¡oods

Hanson Creek

6/z/Bt
g /z /et

ttt /Z /Bt
21/? /81

Aphis neogillettei
Asiphonaphis pruni

Asiphonaphis pruni

Aphis varians

Hanson Creek

Hanson Creek

Spruce \Ìroods

Birds llil1

2r/? /BL

zr/? /Br
zB/Z /Bt
zt/B /Bt

Aphis barberae

Aphis neogillettei

Sandí1a.nds

Grand Beach

Souris

+ /s /Bt
s/s/Bt
6/ç/Bt

F
\¡



Table ? continued

Paras i toiC Aohid Host Host Plant Location Date

Lysíphlebus tes-
taceipes

Lysiphlebus sp.

Aphis neogillettei Cornus a-lba
Alf Hole Goose
Sanctuary n/s /Bt

Aphthargelia symphori-
ea.rpi

Aphis rnaeulatae

Symphoricarpos
albus Sandilands 2r/?/80

Populus tremuloides
( Sr,;edish aspen ) t'iinnipeg t/B/Bo

Pauesia sp. Cinara laricifex Larix laricÍna Churchill 5/S/BI
Ir[acrosíphun subarcti-
cum or Û1. euphorbiae Larix laricina Churchill ?/B/BI

Praon artemis-
aphis S¡nith Aphis neo65i1lettei

Chaitophorus nudus

Aphis helianthi

lr1acros iphum euphorbiae

Rhopalosiphum
cerasifoliae
Chaitophoi'us nu<lus

Cornus alba lVinnipeg

Populus tremuloides Spru.ce ifoocis

Cornus 'lba 
iriinnipeg

Rosa sp. ì{innipeg

Prunus virginiana. Hanson Creek

Populus trernuloides Soruce'r'/oocls

22 /5 /Bo

12/B/80

22/5/Br

z /6 /BoPraon sp.

z6/6 /80

rz/B /Bo

tsa
æ



Tab1e 7 continued

ParasitoiC

Praon sp.

Praon sp. 2

Aphid Host

Aphis oenotherae

Aphís helianthi or
Aphis neogillettei
Hyperomyzus pallidus

Periphyllus negundinis

Asiphonaphis pruni

Uroleucon( Uroleucon)
ambrosi ae

Cavariella konoi

Chaitophorus populicola

Uroleucon( Uroleucon )
anbrosia-,e

Uroleucon sp.

RhopaÌos iphurn insertura

Sitobion rnanitobensis

Periphyllus negunclinis

Host F1ant

Epilobium angusti-
f oliurn

Location Date

Clear l,ake t6/B/Bo

Cornus alba

Ribes sp.

Acer negundo

Prunus virginiana

Compositae

Cicuta maculata.

Populus tremuloi-des

Solidago sp.

Solíclago sp.

Cotoneaster acuti-
folia
Cornus alba

Acer negunrlo

i4linnipeg

I'Vinnipeg

I'/innipeg

Sandilands

Brokenhead

Clear Lake

Clear Lake

I'iorden

rL'/innipeg

\Íinnípeg

i''Iinnipeg

líorden

22/8/Bo

26/5/BL

S/6/Bt
24/6 /Br

25/6/Br

12 /? /87

12 /? /Br

ú/r /Bt
n,/B/Br

2r/5/Bo

2r/5/80

30/? /so

Fo
\o



Tab1e ? continued

Paras itoiC Aphid Host

Praon sp. ? Chaitophorus nuclus

Rhopalosiphum padi

Ha.yhurstia atriplicis
Aphis helianthi
Aphis varians

Trioxys sp.

Aphis spiraephila

Sipha kurdjumovi

Aphis neogillettei
Aphis hel-ianthi or
Aphis neogillettei

?

Aphis helianthi
Chaitophorus nudus

Trioxys ( Pinodoxys ) Uroleucon(Uroleucon)
stl. ambrosiae

Host F]ant

Populus tremuloici.es

Prunus nigra

Chenopodium album

Cornus alba

Epilobium angusti-
folium

Spiraea alba

Graminae

Cornus alba

Cornus alba

Cornus al-ba

Cicuta maculata.

Populus tremuloides

Location

ÌVhiternouth Lake

\{innipeg

Tilinnipeg

Grand Beach

llanson Creek

Lílypond

\t/innipeg

Ylinnípee

Hecla ïsland
Prov. Park

i¡,'innipeg

Spruce l{oods

I'ihitemouth Lake

Date

re /B/Bo

2?/5/Br

3o/5 /Bo

tB/6/Bo

z6/6/Bo

z6/6/Bo

z /z /Ba

2r/? /ao

I /B /Bo

z /B/Bo

rz/8/Bo

19 /B/Bo

Solidaqo sp.
Pine Grove

Halt 24./6/n 5



Table 7 continued

ParasitoiC Aphid Host Host Flant Location Date

Trioxys ( Bínodoxys ) IlIacrosip\urn pseudo-
SoJ-idago sp.

Cornus al-ba

Cornus alba

Cornus alba

Beaver Creek

Beaver Creek

Clear Lake

Rathwell

9 /? /BL

9 /? /BT

12 /? /Br
L+ /? /81

sP. rosae

Aphis neogillet-bei

Aphis neogillettei
Aphis neogillettei
Uroleucon( Uroleucon )
ruclbeckiae

Aphis spiraephila

Aphis citrieola
Aphis neogillettei

Iìudbeekia- hi-rta- L.

Spiraea alba

Cicuta maculata.

Cornus alba

Spruee I',loods

Rathlell
Spruce 

"Voods
i'linnipeg

rLþ /? /BT

t4 /Z /Bt
tt+/z /Bt
79/? /Br

Eneyrticlae-
Aphelininae

Aphelinus mali
( Haldeman)

Rhopa.losiphum
cerasifoliae Prurrus virginiana Birds Hill- 6/Z/Bt

Nearctaphis crataeg-
ifoliae

Crataegus rotundi-
folia Birds llil1 6/? /Br

liearcta"phis crataeg-
ifoliae

Crata.egus rotundi-
folia

H
H
ts

iriorclen 16/? /8r



Table 7 continued

Paras i toid Aphid Host Host Flant Location Date

Aphelinus mali Asíphonaphis pnini

Rhopalosiphum maidis

Prunus virginiana

Zea mays

Bircl,s Hill

Glenlea.

zr/e/er
z/s /at

Aphelinus semi-
flavus Hov¡ard Eriosoma lanigerum

Nasonovia( Kakimia )
borea-lis

Ulnus a-mericana La Bamiere rf/6/Bf
Heuchera riehard-
sonii I/innipeg 20/6/Br

Symydobius americanus
Baker

Betula occidentalis
I{ook Beaver Creek g/Z/Bt

I'teliarhiz ophagus
fraxinif olii

Fraxinus pennsyl-
vanicus Spruce ifoocìs r+/7/BI

Çhaitophoru.s populi-
cola Prunus virginiana Grand Beach f9/?/8f

Aphelinus sp. Rhopalosiphum
cerasifol iae Prunus virginiana

Syrnph ori- c arpo s
a -r br-rs

Cornus alba.

Prunus virginiana

Sancl ilan<i.s to /6 /Bo

Aphtha-rgelia syn-
phoricarpi

Aphis neosillettei
Asiphonaphís pnrni

Aphis oenotherae

Sandi lands

l,¡innipeg

Lqpruce t,tioocls

2r/? /Bo

?r/? /Bo

6/B/Bo
ts
H
N)

Epílobiua angusti-
foliu.n Clear Lake t6/8/Bo



Tab1e ? continued

Paras itoid

Aphelinus sp.

Aphelinus sp.

Aphelinus sp.

Aphid Host

Rhopalosiphurn
eerasifoliae

Rhopalosiphum
cerasifoliae

Asiphonaphis pruni

Hyperomyzus lactucae

Aphis neogil-lettei
Rhopalosiphum
cerasifoliae

Aphis neogillettei
Asiphonaphis pruni

Aphis spiraephila

Pterocomma smithiae

Aphis neogillettei
Asiphonaphis pruní

Chaítophorus populi-
cola

Pnurus virginíana
Prunus virgíniana

Sonchus arvensis

Cornus alba

Prunus virginiana

Cornus alba

Prunus virginiana
Spiraea al-ba

Populus balsa.mifera

Cornus alba

Prunus virginiana

Birds Hill
Spruce Woods

La Barríere

l{oose Lake

Host Flant Location Date

Prunus virginiana Sandílands fo/6/BO

23/6/Bo

6/B/Bo

6/B/Bo

19/8/so

Birds Hill

Hecla ïsland

Sandilands

Sandi lancl s

Pírcls Hilt
Hanson Creek

Sa.nri ilanrj s

tt/6/80

t/B/Bo

24 /6 /81

24/6/Br

6 /z /at
zr/? /Br
4/ç/Bt

Populu.s tremuloi cles Sandilands 4/ç/Bt H(,



Table ? continued

Parasitoic Aphid Host Host Flant Location Date

Aphideneyrtus Aphthargelia sym-
aphidivorus ( rr.{a.yr )'r phoricar'pi

Symphoricarpos
a.1bus Sanciil-ands

\'iinnipeg

t+/ç /et
n/8/BrAphis neogillettei Cornus alba

Betula glandulifera.
( Rege l- ) ¡utler Rathv¡e11 72/B/Bo

Spruce '+loods 12/e/BoAphl¡tis sp. Chaitophorus nigra-e Salix sp.

Chaitophorus
populicola Popu-lus tremuloides Spruce r¡/oods tZ/8/BO

*It is uncertain v¿hether thís species is a prinar)¡ or seeondary a.phicl pa.rasitoid.

H
F
.8,



Table B . List of aphlds collected in l4anltoba in L9B0-1981, ínel-uding theír
naturaL enemies, host plant, loeation, and date specímens were collected.

Aphíd l{atural Enemy lfost Plant Location Date

Acyrthosiphon
earaganae

Chrysopídae-
Chrysoperla carnea

Caragana
arborescens I,linnipeg t/B/Bo

Cocc ínellirlae-
i{ippori amía c onvergens

Carag,ana
arborescens Hanson Creek 21/? /BI

Syrphídae-
l4etasyrphus sp.

Caragana
arborescens Hanson Creek 21/?/BI

Syrphus vitripennis
or S. rectus

Carag.ana
arboreseens Ha.nson Creek 2.I/?/Bl

Fraconidae-
Aclialytus sp.

Caragana
arborescens Clear Lake t61B/Bo

Aphidius sp. Caragana
arborescens Clear Lake 16/8/80

AphíCius sp. Caragana
a.rboreseens Hanson Creek 2L/?/BI

Acyrthosiphon
churchíl1ensis

Braconi-dae-
Aphiri.ius nigripes

lled¡rsarum boreale
var. mackenzii Chu:'chi11

Churchil-1

B/B /BI

B /B /Br ts
F
L¡

Aphi,lius sÞ. I{eciysarum boreale



Table B continued

Natural EnemY Host P1ant Iocation Date
Aphicl

Alphitoaphis
lonieericola

Coccinellidae-
Seymnus(Pullus) sP. Loni-cera dioica Sandilands tt/g /Bt

Aphis barberae Syrphidae-
Eupeodes volucrj-s

Chamaemyiidae-
Leucopis americana

Arctium minus Grand Beach rg/?/BI

Arctium minus Grand Beach t9/?/Bt

Braconidae-
Lysiphlebus testaceiPe s Arctium minus Grand Beach S/g/Bt

Aphis citríco1a Coecinellidae-
Adalia biPunctata Spiraea alba

Spiraea alba

tVinnipeg

ltinnipeg

28/? /Bo

s /6/8t
Hippodamia convergens

Syrphidae-
MetasvrPhus sP. Spiraea alba

Cieuta macu'l ata

Winnipeg

Spruce r,\Ioods

s /6 /Bt

t4 /? /Br
l,.letasyrPhus sP.

Braconidae-
Adialytus sa1ícaPhis

Trioxys sP.

Cornus alba

Cicuta rnaculata

Spruce r,{oods

Spruce l'rToods

zB /z /et
t4 /z /Bt

H
F
o\



Table B continued

Natural ËnemY Host Plant T,ocation Date
Aphicl

Aphis fabae Syrphidae-
l{etasyrPhus sP.

I
Rumex sP. î,Vinni-peg ß/6/Bt

Aphis farj-nosa Hemerobiidae-
Hernerobius humulinus Salix sÞ. Hanson Creek 2f /? /8f

Coccinellicl ae-
Seymnus(Pullus)iowensis Sa1íx sP'

Syrphidae-
uätãsyrptrus americanus Salix sP'

Syrphus ribesii Salix sP'

llanson Creek 2I/? /BI

Hanson Creek

Clear Lake

zI/? /81

t6/B/Bo

Chamaemyiida.e-
Leueopis albiPunctata Salix sP. Hanscn Creek 2f /? /Bf

Braconi-dae-
LysÍphlebus testaceipes Salix SP' Hanson Creek 2I/? /Bf

Aphis helianthi Clubionidae-
Clubiona sP. Humulus lupulus Spruce l'{oods ZB/Z/B\

Thornisidae-
Philodromus cesPiturn Cornus alba i',/innipes l? /5 /BI

Anthocorirl ae-
Anthocoris musculus -

ts
H
\jHunulus luPulus Spruce i¡/oods 28 /? /8I



Table 8 continued

Natural EnemY Host P1ant Location Date
Aphicl

Aphis helianthi Coccinellidae-.
Scymnus brullei
Scymnus(Pu]lus) lac-
ustris

Cornus alba !/innipeg 2r/ 5 /Br

Adalia biPunctata

Syrphidae-
l'ietasyrphus Pomus

l,,Tetasyrphus sP.

Syrphus reetus

Syrphus vitriPennis

Cornus alba

Cornus alba

Grand Beach

trllinnipeg

tB/6/8o

22/5/8L

Cornus alba

Cornus alba

Cornus alba

Cornus alba

Spruce Woods

tr'trinnipeg

\i/in¡lpsg

'rlinnipeg

rz/8/Bo

22/5/Br

r? /5/Br
22/5/Br

Braconidae-
Praon artemísaphis

Trioxl¡s sP.

Tri-oxys sP.

Cornus a,lba

Cornus alba

Cieuta maculata

inlinnipeg

Grand Beaeh

Spruce Woods

22 /5 /Br

L8/5/Br

12/B /Bo

Aphis heraclella Chrysopídae-
Chrysopa c¿.T"T'rea, Cicuia maculata St. Arnbroise 26/B/8I

Coccinellidae-
0occinella transverso-
guttata richardsoni

ts
ts
@

Cicuta maculata st . A¡rbroise 26 /B /Br



Table B continued

Natural- EnemY Host Plant T'ocation Date
Aphicl

Aphis heraelella Hippodamia convergens

Syrphidae-
Mêlãnsyna fisherii

Cieuta maculata st. Ambroise 26/B/BI

Cieuta maeulata St. Ambroise 2.6/B/Bt

Cha.maemyiidae-
Leucopis americana Herac leum lanatum l'{orden 30/? /Bo

Braconidae-
ivãipi.iã¡"= testaceipes Heracleum lanatum l/Iorden lo /z /Bo

Aphis maculatae Coccinellidae-
Adalia biPunctata

Populus tremuloídes
( Si,ved ish var. )

Populus tremuloides
( Svredish var, )

''$innipeg t/8/Bo

Adalia biPunctata Winnipeg ? /B/Bo

Syrphidae-
¡bistroptre emarginata

lrTetasyrphus arnericanus

l'le tasyrPhus a.meri-canus

l{etasyrphus sP.

l,{eta.s}¡rphus sP.

Populus

Populus

Populus

Fopulus

Populus

balsamifera

trernulo ide s

tremuloides

tremuloi,les

balsamif e:'a

Spruce \^/oods

i'linnipee

Birds Hill
',finnipeg

Spruee ltioods

zB /? /Br
t/8/Bo

6 /? /BT
't /s /8o

zB/¡ /8t
H
ts
\o



Table B continued

Host P1ant T.ocation Date
Aphicl Natural EnemY

Aphis rnaculatae Syrphus vitriPennis or
S. rectus

Cha,'rnaemyi id ae -
Leucopis albiPunctata

Leucopis albiPunctaia

Leucopis a] biPunctata

l,eucopis anericana

T,eucopis a'irerica.¡a

Populus trenulolces Birds llill 6/Z/gt

Populus

Fopul us

Populus

Popul-us

Popul-us

trernuloides

trernuloides

balsanifera

balsamifera

trernu'l oides

i¡Jinnipes I/B /eO

,iinnipeg ? //B/Bo

St. Arnbroise z6 /B /3t

Sa.nd iland s 2I/? /eo

t,rinnipeq ? /8 /50

Braconidae-
i-.rãipr-ti.¡"= tesiaceipes ?opulus tremulcides

T,ysiphlebus sP. Populus tremuloides

i,linnipeg

l'/innipeg

? /3 /80

t/8 /so

A¡his manito-
bensis

Coce ine11i,lae-
ióJr"",t= ( pul-lus ) lacustris P'ibe s rubrum Spruce l¡ioods 12/B/50

Aphis neogil-
Ie tte i

Ðict¡rnidae-
lictl¡na sP.

Dictyna sP.

Ðict¡rna sP.

Cornus alba

Cornu-s al-ba

Co¡'nu-< alba

Brandon 6 /g 1,et

Patricj-a Eeach 30/8/BI

A1f liole Goose
Sa.nctuary tL/g,/BI

H
1..)
O



îabIe B continued

Aphicl Natural EnemY Host Plant T'ocation Date

Aphís neosil-
letteí

'lher].d1ldAe-
Ther'íclion frondeum Cornus alba Brand on e /ç /Bt

Clubionirìae-
Clubiona sp. Cornus alba Clear T,ake

Anelanchier alnifolia Clear Lake

12 /? /BI

12/? /3tClubicna SP,

Chrysopidae-
Chrysopa carnea

Hernerobíidae-
Hemerobius hunulinus

Hemerobius hurnul-inus

Cornus alba I''linnipeg

Clear T-,alçe

Rathivell

i¡/innipeg

Eeaver Creek

:tinnipes

ia.thle1l

P.a-bhv¡e 1l

Clear La.ke

2a/B/Br

Cornus alba

Cornus aLba

v-/? /Br

tt+/z /Bt

Coccinellidae-
Scymnus brullei Cornus alba 22/5/Br

Scymnus ( Put:-us )
lacustris

Adalia biPunctaia

ACalia sP.

Anatis labiculata.

Cornus alba

Cornus alba

Co::nus alba

Cornus alba

z /z /Bt
2? /5 /Br

tt+ /z /Bt
1Ir./ì /Bt

Sv::phidae-
Sr.rpeori es voluc::ís

ts
N)Cornus alba- 12 /? /8r



Table 8 continuecl

Aphicl Natural Enemy Host Pl-ant Location Date

Aphis neogil-
lettei l{etas¡rrphus sp.

Iietasyrphus sp.

Ilietasyrphus sp.

Sphaerophoria c ont-i,gua

Syrphus vitripennís
Charnaer,r¡¡i idae -
leucopís a'l cipuncta.ta

Leucopís a..nez'icana

Leucopis a.merj-cana-

Leücopis p.nericana.

Cornus

Cornus

Cornus

Cornus

Cornus

alba

alba

alba

alba

alba

I¡jinnipeg

Clear Lake

lllinnípeg

Clea.r Lake

iVinnipes

22/5/8r

12_/? /Br
ts/z /st
tz /? /8L

22/5/8L

Cornus alba

Cornus alba

Cornus alba

Cornus a.l-ba

Clear T,ake

irrinnipeg

1¡''innipeg

Rathwe 1 1

t6/B /Bo

t /z /80

t/z /so
yt¡,/7 /Br

Bra.conitia.e-
T-ysiphlebus

Lysiphlebus

Lysiphlebus

T,]rs itltt u O,t=

tes ta.ce ipe s

tes tac e ipe s

iestacei-pe s

testac e ipe s

Cornus

Cornus

Cornus

Cornus

a lba

alba

alba

al-ba-

Fea.ver Creek

I{anson Creek

Souris

A1f ilole Goose
Sanctua-r'y

s /8 /Bt
2r/? /8r
6/q/Bt

Þ
N)
N)

n/q,/8t



Table B contínued

Aphicl Natural Enemy Host P1ant Location Date

Aphis neogil-
lettei Praon artemisaphis

Trioxys sp.

Trioxys ( Rinodox¡¡s ) sp.

Trioxys(ninodoxys ) sP.

Trioxys ( Binorloxys ) sp.

Trioxys ( ginod oxl¡s ) sP.

Encyrtidae-
Aphelinus sP.

Aphelinus sP.

Aphelinus sP.

Aphelinus sp.

Aphi,lenc)¡rtus aPhid í-
VOTUS

Cornus

Cornus

Coz'nus

Cornus

Cornus

Cornus

alba

alba

alba

al-ba

alba

al-ba

lriinnipeg

1',/innipeg

Seaver Creek

Clear Lake

Rath',ve11

T,llinnipeg

2.2/5/so

zt/?,/Bo

o /q /At

\2/?,/8I

t Lt. /z /Bt

W /r /Bt

Cornus alba

Cornus alba

Cornus a"lba

Cor:.rus alba

ìdinnipeg

l,'loose Lake

Iiecla. Isla.nd

lianson Creek

2.r/? /80

rg /8 /Bo

3 /B /80

2r /? /sr

Cornus alba rltinnipeg n/B/Br

¡,phis oenothera-e SYrPhid.ae-
lletrs¡¡r'Phus PerPlexus Oenoitrera biennis Lil¡rPond 11/e /Br

Epilobi-un an.custi-
r o ! ì lln

F
t\)
L¡)

ineta.syrphus ponus
Clear Lal<e t6 /B /BO



Table B continuerl

Aphicl Natural EnemY Host Plant Location Date

Aphis oenotherae Chamaernyiidae-
Leucopis albipunctata

Leucopis albipunctata

Leucopis (ne.r¡ species )

Epilobiura angusti-
folium
Oenoihera biennis

Clear Lake

Lilypond

t6/B/Bo

rr/9 /8r

Epilobium angusti-
i oaatlût Clear Lake t6 /8,/Bo

Braconírlae-
4c1íall¡tus sP'

Epilobíum anqusti--
folium Clear Lake t6,/B/8o

Pr:'on sp. Epilobium anf,usti-
folium Clear Lake 1.6/S/Bo

Encyrtirlae-
Aphel-inus sP.

Epílobiuin anqusti-
¡sf i rrrn Clear Lake t6 /B/So

A¡his oestl..mrti Coccinellidae-
Scyrnnr-ts ( Pu1lus ) iorvensis Oenothera. biennis Lillrpond z'6/6/50

Syrphida.e-
Para.;rus ( Fa-nd aslroPth a1-
rnus )

Sphaerophoria c ontigua.

Chamaem¡liiclae-
Leucopi s a-lbiPu,nctata

Oenothera- biennis

Oenothera. biennis

T-,i1¡¡ponC.

T-ilypond

zr/? /Bt
z6/6/eo

2r/? /n FNOenothera. biennis Telford



Table B eontinued

Aphid Natural EnemY Host Plant l.oeation Date

Aphis oestlundi l,eueopis albiPune ta.ta

Leucopis a.ileri-cana

Cenothera. biennis

Oenothera. biennis

Li1¡rponrl

Telford

z6/6/Bo

?t/? /Br

Aphis pomi Cocc inellida.e-
Adalia bipunctata

Cotoneaster acuti-
folia l'linnipeg n/B/Br

Hippodamia convergens Cotoneaster a.cuti-
folia l,íinnipeg 22/5/Br

Syrphiclae -
Ii'ietasyrphus ameri-canus

Chamaemyiidae-
T-,eucopi-s albiPunc tata.

Leucopis a.meri-cana

Cotoneaster acuti-
fol-ia liTiruripeg

Cotoneaster acutí-
fol-ia iVinnipeg zt-/z /Bo

Cotoneaster acuti-
folia Itlinnipee zL/? /Ba

.{phis sa}ica.r'iae i{emerobi-iri.ae-
llenero-bius humulinus Cornus alba

Pine Grove
-Lf^'l¿
ìr.a L L,

zLt /6 /gt'-' | -t "-

Syrphíri.ae-
-(yrphus torrrus

,tphis spiraePhila SYrPhidae-
Spfrá.e roPhoria. contigua

ChainaenYi ida"e-
leucoPi-s albiPunctata

Cornus alba.
Pine Grove

tJ^'l J-I Ld.L U ?4 /6 /Br

Snira-ea sp. ,{,qassiz Forest z6/6/8o

Spiraea a.lba li_l_..,¡pond z6 /5 /so ü



Table B eontinued

Natural EnemY Host Plant I'ocation Date
Aphid

Aphis spiraephila Leucopís americana"

LeucoPis ainericana

Spiraea a-Iba

Spiraea al-ba

T,i1ypond

Spruce i{oods

z6/6/80

Lz/B/Bo

Braconi dae-
Trioxys sF.

Triox¡rs ( Sinodoxys )

Spi ra-ea. alba

sp. Spiraea a.1ba

T,ilypond

Rath'¡'e11

z6 /6 /Bo

't L:" /,t /A'tt ¡ I | \'+

Encyrtirlae-
Aphelinus sP. Spiraea. alba Sand -i1ancls z4/6 /Bt

Aohis varians Coccinellidae- EPilobiur"n
S"y*.t* ( pullus ) iovrensis angus tifolium

Scymnus ( pullus )iovrensis Epilobium
angustifoliurn

Lil¡rpond z6 /6 /Bo

t,ilypond ?-r/? /8r

Seymnus ( Pull-us )
lacustris
Sc¡'¡¡¡¡es (Ful-lus ) sP.

ip]-lo D]-um
angustifolium

ïÐa10 b].um
*àgr= tif oliurn

uÐ1.l-O b]-um

"ä*r* 
tifolium

l{anson creek 2r/? /Br

llanson Creek 2I/? /BI

Chamaernlriidae -
I-eucopis a-mericana

-T,eueopi s a.¡reric ana

Sanci ilancs 2I/?/8o

Epilobiunt
angustifol-iurn F

l.J
o\

La L1rÐOnC tt/Z,/8t



Table B continued

Aphicl Natural EnemY Host Plant Location Date

Aphis va.rians Rra-conidae- SPilobiunl
Lysiphlebus testaceipes angustifolium

Lysiphlebus testaceipes Epilobium
angustifolium

i{anson Cre eiç 2f /? /8f

Sa-ndilands 4 /ç /Bt

?rioxys sP. Epilobium
angustifolium l-lanson Creek z6/6/80

Aphis viburni-
phila

Dictvnidae-
oictyna sp. ( juv. ) t/iburnum tril obun Spruce i'/oods

Birds Hill

i'Iinnipeg

Spruce l''/oods

iSa"nd ilands

EirCs Hill
rlinni-pe¡r

I,irci s Hill

2s,/? /er

Coccinellidae-
Scyr"nnus ( Pu.llus )1acus-
tris
Adalia biPuncta-ta

Anatis labiculata,

Viburnum rafines-
quianum 6/2,/Bt

z./6 /Bo

z8/z /et

Cha"nraernltiicl ae-
Leueopis albiPunctata

Leucopis a.ì-biPunctata

Yiburnum

Viburnum

Viburnurn
quianum

Yiburnunt
cluianun

Viburnun

i/ibu.rnurn
qui anu'.rn

sP.

trilo-¡um

ra.f ines-
2r/? /80

rafines-
6/z /st

z6 /5 /8or;êr.lc o pi s ai're ri c a.n¡

f,eucopi-s anerieana

Þu.

ra.f ines- 6/z/8t I



Table B continued

Natural EnemY Host Plant I'ocation Date
Aphicl

Aphis viburni-
phila

Leucopis sP.
L. americana-

(

)

possibly Viburnum rafines-
quianum Birds Hill e/z/8t

Bra.conidae-
Aphidius nigriPes

Aphiriíus sP.

Viburnum rafines-
c¡uianu,n Sanc.il-ands + /g /8t

Ephedrus incoinrPletus

I,/iburnun rafines-
c¿uianun

Viburnum trilobum

t'[orden

Spr"uce lVoods

lrtinnipeg

ú/? /BT

z,B/z /st
?6 /5 /Bolysiphlebus testaceipes Viburnu'n sp'

Aphis sP. Chry-sopirLae-
ChrysoPa ocu-l-a.ta.

Cocc ine l1ici a.e-
Coccinella transverso-
qut+uata richa.rd soni

Pru-nus virginiana Rath'¡:e11 1L+ /? /BI

Prunus virginiana. ir.athv¡ell 1I+ /? /3r

Syrphirlae- Para.gus
( ?a.nCasvoPthalnus ) sP.

Sphaerophor:ia c ontigua

lliervitl a l-onicera-

Irrunu.s virginiana

Felai:'For.est
Ì? o *1-r rrro 'l I

tB/6/Bo

ú /? 18r

Aphthargelie.
s;"rnPhoricarPi

Cocc inel-lidae-
Scynnus (:ullus )
¡---i c

SYnPhoricarPos
laclts- al-bus H

N)
co

sanc i't ands n /6 /80



Table B conti-nued

NaturaÌ EnemY Host Plant Location Date
Aphicl

Anhtharselia
sl¡mphorica.rPi

Coccinella transverso-
guttata

Hippoda.mia convergens

Symphoricarpos
albus Sand ilands t+/g/Bt

S¡rmphoricarPos
albus Sand ilands I+/g /gt

S.r¡rphirlae- Parasus
( eaño a syopthalnus )

SymPhoricarpos
sp. albus Sandilands 24/6/81

Sphaerophoria contigua

Sphaerophoria contigua

Chamaemyiidae-
Leucopis albiPunctata

leucopis amerj-eana

T,eucopís amerj-ca-na

Leucopis (nev.l species? )

Symphoricalrpos
albus
Symphoriearpos
albus

Sandilands
Sandilancls

to/6/Bo
z4/6/Bt

Symphoricarpos
albus l,Iorden 30/?/Bo

2r/? /80

30/? /Bo

30 /? /Bo

Symphoricarpos
albus
S1¡mphoriearpos
al-bus

Sandilands

SvmphoricarPos
albus

l',iord en

t'lorclen

Braconidae- SymPhorica'rPos
Lysiphlebus testa.ceiPes albus

T,ysiphlebus testaceipes S¡¡mphoricarpos
albus

llord en lo /z /Bo
H
1..)
\o

Sanrl,ilands 21/7 /Bo



Table B continued

Aphid Natural Enemy Host Pla¡t Location Date

Aphthargelia
symphoricarpi

Encyrtidae-
Aphelínus sp.

Symphoricarpos
a1b-rs Sandilands 2I/? /Bo

Aphidencyrtus aphidi- syn
al-b

phoricarpos
USvorus Sandilands 4 /e /Bt

Asíphonaphis
pruni

Trombidiidae-
Podothrombium sp. Prunus virciniana Sanclilands 24/6/BI

Hemerobiirì.ae-
Hemerobius humulinus Prunus virginiana Sanrlilands 24/6/BI

Coccinellidae-
Scymnus ( eullus ) iowensis Prunus virginiana Sanclif ands zLl/6/Bf

Sc¡¡mnus(PulIus)1ac-
ustris Prunus virginiana

Prunus virginiana
Santiilands

Sandilands

zt+ /6 /Br
zlt/6/BrSeymnus(Pul1us) sp.

Syrphídae-
l4etasyrphus sp. Prunus virginiana

Prunus virginiana
Sandilands

Sandilands

zL+/6/Br

24/6/BrSphaerophoria contigua

Sphaerophoria phil-
anthus Prunus virginíana Sa.nd ilan<ls 24/6/Bf

Chamaemyiiclae-
Leucopis albipunctata

H(,
o

Prunus virginia.na Sanrli-l-ands ?,f /? /Bf



Table B continued

Aphid

Asiphonaphis
pruni

Capitophorus
elaeagni

Leucopís sp.
L. a¡nerica¡a

Natural Enemy Host Plant Location Date

Leucopis americana Prunus virginiana Spruce l'troods 2B/Z /At

possibly(

)

Leucopis sÞ.
L. ameri-cana

possibly

Braconidae-
Lysiphlebus testaceipes

Lysiphlebus testaceipes

Lysiphlebus testaceipes

Lysiphlebus testaceipes

Praon sp.

ìlncyrtidae-
Aphelinus mal-i

Aphelinus sp.

Aphelinus sp.

Aphelinus sp.

Coccinellidae-
Coccinel-}a transverso-
guttata richardsoni

Prunus virginiana Spruce ','/oods ZB/Z/81

Prunus virsiniana Sandilands t+/g/Bt
(

)

Prunus

Prunus

Prunus

Prunus

Prunus

v]-rgln]-aIla

virginiana

virginiana

virginiana
vírginiana

Sandilands

Sanclilands

Spruce Vrloods

Birrjs Hill 
,

Sandí1ands

Birds Hill
Spruce i^/oods

Sandilands

Sandilands

I"lhiternouth
Lake

^/? 
/Br

24/6/Br

zB/z /Bt
2r/B /Br

z4/6/Bt

?.T/B /BT

6/8/Bo

zt+/6/at

4/g /Bt

re/B/Bo

Prunus virginia.na

Prunus virqiniana

Prunus virginiana

Prunus virginiana

Cirsium arvense

H(,
ts



lable B continued

Aphid Natural Enemy Host P1ant Location Date

Capitophorus
elaeagni

Braconitlae-
Aphidius matricariae Cirsiun arvense

Lysiphlebus testaceipes Cirsiwn arvense

Glenlea

Gl-enlea

tB/B/Bo

t8/B/Bo

Capitophorus
hippophaes

Rraconidae-
Aphicìius sp.

Shepherdia cana-
densi s Arnes Park Lt/?/Bo

Cavariella
kono i

Syrphirìae-
Syrphus rectus Cicuta- maculata Clear Lake I?-/?/BI

Braconidae-
Pra.on sp. Cicuta. maculata Clear Lake LZ/Z/BI

Cavariella
pastinacae

Syrphiclae-
A1l-ocrapta obliqua

l1etasyrphus amerícanus

I'ietasyrphus sp.

Syrphus rectus

Syrphus ribesií
Syrphus vitripennis or
S. rectus

Braconidae-
Aphidius sp.

Herac leum

Herac leurl

Herac leum

Herac leum

Herac leum

la.natum

lanatun

lanatum

lanaturn

lanatum

Clear

Clear

Clear

Clear

Clear

Lake

Lake

Lake

Lake

Lake

v/? /Bt
rz /? /Br

12 /? /BL

12/? /Br
12/? /B'r

Heracleum lanatum Clear Lake I2/?/BI P
UJ
t\)

Heracleum lanatum Clear Lake I?-/?/BI



Table B continued

Aphid Natural- Ënemy Host Plant Location Date

Ceruraphis
viburnicola.

Hemerobii<lae-
Hemerobius humulinus Viburnum trilobum Birds itill ZI/8/BI

Chaetos iphon
fragaefoì-ii

Braconidae-
Aphidius sp. Rosa sÞ. Zhoda 19 /B/Bo

Chaitophorus
essigi

Syrphidae-
Syrphus vitrípennis or
S. rectus

Pine Grove
HaltPopulus bal-samifera 24/6/81

Chaitophorus
nigrae

Syrphidae-
l,letasyrphus sp.

Chamaemyíidae-
Leucopis americana

Salix sp. I',lorden 3o/? /Bo

Leucopis ?americana

Salix sp.

Salix sp.

Spruce t/oods

I"lorden

tu /z /Bt
t6/z /Bt

Braconidae-
Aclia-J-ytus sp. Salix sp.

Salix sÞ.

Spruce lVoods

Irlorden

12 /B /Bo

16 /? /BrEphedrus incompletus

Chaitophorus
nudus

Syrphíclae-
Epistrophe emarginata

Syrphus sÞ.

Populus tremuloicies

Populus tremuloides

Birds Hill
Sanciilands

2T /B /87

4 /9 /Bt

Eraconidae-
Ephedrus incompletus Popu]-us tremul-oicles Birds Hill 2I/B/BI E



Table B continued

Aphid Natural Enemy Host PLant Location Date

Chaitophorus
nudus Praon artemísaphis

Praon sp.

Praon sp.

Populus tremuloicì.es

Populus tremul-oides

Populus tremuloides

Populus tremuloides

Spruce i'Ioods Lz/B/Bo

tz./8/BoSpruce 'ltloods

lVhitemouth
Lake

"IhitemouthLake

19/B/8o

Trioxys sp.
19 /B /Bo

Chaitophorus
populíeola

Clubíonidae-
Cl-ubiona sp. Populus tremuloides

Populus tremuloides

Populus tremuloides

Grand Beach

I¡Ihitemouth
' Lake

Vfhitemouth
Lake

ry/? /at

Thomisidae-
Philoriromus rufus tg,8 /Bo

Hemerobiiciae-
l/licromus anguLatus re/B /Bo

Coccinellidae-
Coccinella transverso-
guttata richardsoni Populus tremuloides VüinniPeg 6/6/Bo

Hippodamia tredecim-
punctata tibialis
Syrphidae-
Epistrophe emarginata

l'letasyrphus americanus

Populus tremuloides Hanson Creek Zt/Z /Bt

Populus balsamifera

Populus balsamifera

Spruce Vloods

Clear Lake

zB/? /Br
t6/g/Bo

P
t^)
5.



Table B continued

Aphid

Chaitophorus
populic ola

Natural Enemy

lleta.svrphus pomus

¡,'ieta.syrphus pomus

lietasyrphus sp.

Ir'letasyrphus sp.

Sphaerophoria contigua

Sphaerophoria contigua

Syrphus ribesii
Syrphus torvus

Charnaemyiidae-
Leucopis americana

Leucopis ?anerícana

Braconirlae-
Adialytus sa.licaphis

Arlialytus salicaphis

Arlial¡¡tus salicaphis

Host Plant

Populus tremuloides

Prunus virginiana

Populus balsamifera

Prunus virginiana

Populus balsamifera

Populus balsamifera

Populus balsamifera

Populus tremuloides

Populus tremuloi-des

Populus bal-samifera

Populus tremuloi<les

Fopulus bal-samífera

Populus balsarnifera

Location Date

Sandilanrls Io /6 /80

Grancl Beach 19 /? /BI
Sandilanrls 2I/? /Bo

Granrl Beach t9 /? /Bt

Agassiz Forest ?6/(,/¡ç

Clear Lake tz/Z /Bt
CIear lake t6/B/Bo

Clear Lake t6/B/8o

4/? /80

26/B/Br

Arnes Park

St. Ambroise

Pine Grove
Halt

Telforrl

Spruce it/oorls

24 /6 /Br
zr/? /Bt

2B/z /st
H
(/)
L¡



Table,B continued

Aphid

Chaitophrus pop-
ulicola

Natural Enemy

Adialy-bus salicaphis

Adialytus salicaphis

Adialytus salicaphis

Adialytus salicaphis

Adialytus salicaphis

Adialy tus sp.

Adialytus sp.

Adialytus sp.

Ephedrus incompletus

Ephe<lrus incompletus

Epherlrus incompletus

Ephedrus incompletus

Praon sp.

ilneyrtidae
Aphelinus semifLavus

Host Plant

Populus

Populus

Populus

Populus

Populus

Populus

Populus

Populus

Populus

Populus

Populus

Populus

Popuì-us

tremuloicles

balsami-fera

balsamifera

tremuloides

balsamifera

balsamifera

balsamifera

trennuloides

bal-samifera

tremuloides

tremuloides

tremuloides

tremuloides

Location Date

tsirds Hill 2I/B/BI

Birds Hill 2r/B/Br

sanciilands te/g/Bt

Sandilands +/9/Bl

Agassiz Forest tt/g/Bo
Spruce \foods I2/B/BO

Clear lake t6/B/Bo

I,Toose Lake f9 /8/BO

Spruce iloods fT/g/BO

Clear Lake I2,/? /BI
Telforri 2I/? /BI
Sandil-anris 4/g /At
Clear Lake f2/?/BI H

(f,)

o\

Prunus virginiana Grand Beach f9/?/8f



lab1e B continued

Aphicl

ChaitoPhorus
populicola

ChaitoPhorus
populifolii

ChaitoPhorus
salic inige::

ChaitoPhorus
1-imi ¡¡¿l is

Natural EnemY

Aphelinus sP.

Theridiid.ae-
Theridicn frondeurn

Henîerobiidae-
i{enerobirrs humu-lintrs

Chamaerrrl¡iir'l ae-
Leucopis : lbiPuncta'ta'

LeueoPis aneriòana.

leucoPis ?arnerica'na

leucoPís sP. I1'I

B:la.coniclae-
;\diar¡'tus sP'

Iphedru.s inc o,'nPle ius

Coccinef f irt a.e-
ÂC a-'l-ia, s i? .

Host Plant Location Date

Fopulus trenuloici'es Sandila:rds 4/q/Bt

Populus balsamifera Birds Hill z'l/6/8o

Poprrlus tre,nuloíces Sand'i1and's 2l+/6/gr

Salix sP.

Salix sP.

Sal-ix sP.

Sa.lix sP.

Sa_'l-ix sp.

Sal-lx sP.

t{o::den

irlorden

Sanri.iland s

Sand,ilancls

Jo /? l8o

T /z /eo

tr /o /At

u /o /At
'| ./t "-

Sn::uee'"rloocls I?'/8,/80

S¡iruce l'loocis a2- /'9 /?'O

Cinaz'a canatra s--rrphidae- Þi rrrrs l.ranlisi
Ìrjeta-s)¡r'phu's poml)'s Pinus ba'nlisiana

Cinara la-ricifex Anthocoridae- r eri x 1a;'iciTetra.phl-eiä"uniro.,:mis Larix l-aricina

SanC i.ì-ands t+ /ç /8t

churchill 5/B/8r --
J

J tr::i;¿ l-¡:lj.cina Ch,..rrchi1l tt /B /51



Table B continued

Aphid Natural Enemy Host Plant Location Date

Cinara laricifex Hipporlamia eonver{:er1s f,arix laricina ChurchiIl S/e/Bt

llracorridae-
Pauesia sp. Larix laricina churchirl s/a/st

Cinara pergancl.ei lìeduviidae-
Zelus socius Pinus banl<siana Hanson Creek 2f/?/8I

Cinara pinea Coccinellidae-
Hippodamia convergens n/6/Br

t6/z /BtHippodamia convergens

Finus banksiana

Pinus banksiana

La Barriere

Iriorclen

Eriosoma
americanum

Thericliidae-
Therid.ion fronci.eum Ulmus

Ulmus

Ulmus

Ulmus

Ulmus

Ulmus

americana

a.mer]-cana

amer]-cana

amer].cana

amer].cana

americana

I/innipes z/6 /Bo

Anthocoririae-
Deraeocorís sp. Grand Beach

1'linnipeg

ß/6/Bo

z/6/BoDeraeocoris sÞ.

Coceinellidae-
Scymnus brul-lei t'linnipeg 15/6/Br

Eri-osoma
lanigerum

ChrlrssPidae-
Chrysopa carnea r,Vinnipeg IO /6 /BI
Hemerobiidae-
Hemerobius humulinus H

(¡)
oo

l'/innipeg Io/6/BI



Table B continued

Natural EnemY Host Pl-ant Location Date
Aphitl

Eriosoma
1anigerum

Cocc i-ne llitlae-
Sc¡¡mnus brull-ei

Seyrnnus brullei

Ul,-nus americana

IIlmus americana

i\Iinnipeg

-IJa ,ierrl-ere

30 /5 /80

n/6,/Br

Enc¡rrticì.ae-
Aphelinus seroiflavus

Enc¡¡rtidae-
Aphi<lenc).rrtus aPhidi-
vorus

Ulrnus americana La, Ba*iere II /6 /gI

Harnarnelistes
spinosus Betula"

qlandulifera Rathwell rz/B /Bo

lo /z /Bo

30 / 5/Bo

z.o /8 /Br

¡o /g /gt''" '-t --

20/e /Br

n/8 /BL

t¡ /g /EJ

Hayhurstia
atriplicus

Chanaemyiidae-
Leucopis albipunctata

BraccniCae-
Trioxys sP.

Chenopodíum al-bum l"äorden

Chenopodium album \ïinnipeg

Hyaciaphis
taiaricae

lTabidae-
t{abis sp. ( 1a.r'vae ) J,onicera tatariea ìilinniPeg

iiiridae-
I,vgu.s s_o. Loni c era. tatarice ',{inì1iPefl

Anthocor.i rlae-
,lnthoc o:ti s mrsculus ll,oni-cera taia.T:-ca.

-,-onic era ta.ta-:lic a.

llinniperr

irinnipeeAnthoc oris inuscrr.l-rts ts(,
\o

Chr^¡rsoPi rl a e-
Ch:lrsoPa c2.1:nQ-e,

:l_nnl- nê cr
T onic era ia.-bari cq



TabLe I conti-nued

Host P1ant Location Date
Aphicl Natural EnemY

Hyadaphis
tataricae Lonicera sP. Atn¡eme zB/? /Br

ChrysoPa .carnea

Hemerobiidae-
Hernerobius humulinus

Hemerobius hurnul-inus

Coecinellid ae-
Adalia biPunctata

CecidomYiidae-
Aphidoletes aPhidirnYza

Aphicl"o le te s aPh id" irl¡rz a.

Svrphidae-
AllägraPta obliqua

A11osï'epta- obliqua
AllograPta obl iqua.

I'ietasYrohus Pomus

Slrrphus ribesii

Cha..naen-viidae-
-T-,eu.c cpi s a lbi Pu.nc tata

Ler-tcoPi s a.lbi,ounc ta-t a

Lonicera sP.

Lonicera tatarica

Aweme

'r'linnipeg

zB /z /Bt
n/B/Br

T,onic c-ra. tatarica l¡linnipeg 20 /B /Br

Lonieera tatarica

Lonic era tatarica

iltinnipeg

iïinnipeg

24/z /st
û/B /Br

Loni-eera

Lonie era
T,oni-c era

Lonicera

Lonic era

tatarica
tatarica
tatz.rica

tatarica
tatarica

"{innipeg
i{innipeg
',{innipeg
'r.linnipea

I'linnipeg

ß,/6 /Br

?.t+/Z /At
n/8 /Br

z+/z /at
n/B/Br

l,onic ez'a- tatarica

Loni-c era tatarica

r'linnipeg

i\rinnipeg

2t+ /? /Br

20 /B/Br

H
Þ'
O



Table B continued

Aphitt

iilJÐerOr'r,J¡zr.lS

-'l-acttica.e

Natural EnemY

Ch::irsoPiC ae-
Chrr¡s cperl-a ca.lîne ¡"

Host Plant

Fhragmites "P:
Phragnites sP.

Phragmites sP.

Phragrnites sP.

Fhragrni-tes sÞ.

Phragmites sP.

trhr¡s"-rnites s'P.

Phrn.omi teS S'o,

Fhragmites sP.

Phragrnites s:).

Fhraqni tes sP'

,sonchtrs arvens,;'s

Location

St. Ambroise

Spruce ',iloods

St. Arnbroise

St. Ambroise

Sancliland s

liorC,en

Spruce ','/oods

T,liorden

r{ord en

St. Ambroise

Sanclilands

-l,a Fa.rriere 5 /o,rTo -È

Hyalopterus Pruni ChrYsoPidae-
ChrysoPa cernea

ChrYsoPa carnea

Coeeine 1lirl ae_
lliPPodamia convergens

HiPPocLamia tredec i.rn-
puñótata- tibialis

I{iPPodamia tred.ec irn-
pr.nõtata tibiaris

Cec idon¡riiCae-
APhidolêtes aPhidirnYza

SYz'Phidae-
syrþirus z'ibesii

Syrl:hus ribesii

Chanaenl¡i iriae-
iá""opiÉ(new species)

T,ei-rcoPi s (ner'¡ species )

Lêilco.iJis (new specì-es )

Date

?6/8 /Br

't l+ /c /9t
L./tj¡--

26/8/Br

26 /8 /Br

+ /ç /st

t6 /z /Bt

-t b /ry /Àt
Lt/lte-

L6/? /sr

ú /? /Bt
26 /B /et

b /a /Àt,/ , ¿ .-



TabLe B continued

Aphicl

Hypero.n¡¡zrrs
l-actuca e

Natural EnemY

C occ ine 11 idae -
Hippodamia convergens

Cecido.nyiidae-
Aphidolôtes aPhidimYza

Svrphidae-
r"ärãngyna fisherii

l,ietasyrPhus arnericanus

fletas¡¡r'Phus PerPlexus

xletasyz'phus Ponus

níetasyrphus sP.

l'reta-slrrphtts sP.

roetasJ¡rphus sP.

itetasJ¡rphus sP.

Plat¡¡cheirus h)¡Per-
boreus

SphaeroPhoria contigua

S¡rrphi.ts rectus

Host P1ant l.ocation Date

Sonchus arvensis St. Ambroise ç-6/B/Bt

Sonchus arvensis La Barriere 6/g/8o

Sonchus

Sonchus

Sonchus

Sonchus

Sonchus

Sonchus

Sonchrrs

Sonchus

arvensis

arvensis

a.rvensis

a-i'vensis

a.rvensi.s

arvensis

arvensi-s

a:lvens i s

Spruce 1'loods

Hanscn Creek

Belair Forest

Cl-ear T,ake

Sanri ilancis

Ia Barriere

Sp:ruce i^ioods

Hanson Creek

12 /B /80

2r/? /sr
26 /7 /Bo

t6 /8 /80

?-r/? /80

6 /Z /eo

12 /8 /80

?r /? /8t

Sonchus arvensis

-ionchus arvensi s

Sonchus arvensis

St. Ambroise

Sand ilands

Hanson Creek

z6/B/Bt

2r/? /eo

¡t h /Bt
H
F.
l.J



Table I continued

Aphici Natural Enemy Host Plant l.ocation Date

Hyperomyzus
lactucae Syrphus ribesii

Syrphus torvus

Cha.maemyiidae-
Leucopis albiPunctata

LeucoTlis albiPunctata

Sonchus arvensr-s

Sonchus arvensis

Clear Lake

Clear Lake

t6 /B/Bo

t6 /8 /Bo

Sonchus arvensis

Sonchus arvensis

Spruce ltloods

Hanson Creek

I2 /B /BO

zr/? /Br

Encyrtírlae-
Aphelinus sP. Sonchus arvensis La Barriere 6/A/8o

Hyperomyzus
pall-idus

Hemerobiidae-
i{emerobius humulinus Sonchus arvensis Grand Beaeh t/g/Bt

Syrphidae-
Platycheirus seambus

S)trphus vitripennis or
S. ¡'ectus

Sonehus arvensis l,a Barríere 6/8/go

F.ibe s ox.ly'acanthoicies';'linnipee

Braconidae-
Praon sp. Ììibes ox¡¡acanthoides l'trinnipeq 26 /5 /Br

l{vsteroneura
seiariae

S¡¡rphidae-
Svrphus ribesii Prunus ni,gra i{innipeg 15 /8 /Bo

H
(,



Table B continueri.

Aphid Natural Eneny lfost Plant Location Da.te

Illinoia sp. lJrac onlctae-
Aphi,lius ni,,qripes

Epilobiu'n
anqustifolium Churchill B /B /Bt

l,,Tacrosiphoniella
absinthii

Chrysopidae-
Chrysoperla carnea Arte¡resia biennis La Barriere 6/e/Bo

Coceinelliriae-
llippodarnia tredec in-
punctata tibialís Artemesia sp. Lilypond rr /9 /8r

l\{acrosiphoniella
ludovicianae

Chrysopidae-
Chrysopa oculata Ar.temesia sÞ. Birds lJi1l 6/z /Bt

I,,{aerosiphoníel-1a
tapuskae

Coccinellidae-
Coccinella transverso-
guttata

Achillea
rnillefolium s /s /BtChurchill

Bra.conidae-
Aphidlus nigripes

Achillea
millefoliun Churchi 11 6 /8 t1t

liacrosiphum
euphorbiae

Coccinelliciae-
1{ippocia*ria c onveï'gens Rosa sp.

Píne Grove
l-ia-"ii zU /6 /Bt

-q)rï"phiri a.e-
Syrphus ribesii Asclepias sp. Sa.n<l i lands 24/6/Br

F
È.
N

Ch a...nae rn¡r i i C a e -
J:€uc opis a-l ì:i-punc +vata Asclepi's s.Ð. Sanriilands ¡l:. /6, /a't. / "/ -.*



Table B continued

Aphid I\atural Enenn¡r ilost Plant Loca.tion Date

i'lacrosiphum
euphorbiae

Eraconidae-
Praon sp. Rosa sp. iVinnipeg z/6/80

l,iacrosiphum
pseu<l orosae

Erythraeidae-
Leptus sp.(larva) Rosa sÞ. Birds Hill 6/Z/et

Tror¿bid-iiri.ae-
podo-bhr.o.r'nbium sp. ( la.rva ) Potentilla sp.

Fine Grove
T{al-t 24 /6,/Br

,{nystidae-
Anysiis sp (1a rva Ranunculus sp. Hanson Creek 2f /? /BI

Thoraisidae-
tr'lisu¡nena vatia( juv. ) Solidago sp. Beaver Creek q /Z /gt

Chrysopi<i ae-
Chr¡¡sopa carnea Rnnunculus sp.

Solidaeo sp.

Rosa" sp.

Hanson Creek

Eeaver Creek

Lilypond

2I/? /BT

o /t /g-t/l t, '-

2r/? /Br

Chrysopa carnea

Chr¡rsopa carnea

Cocc inelliCae-
l-lippoclani a c onvergens Solid a"go sp. Beaver Creek ç/Z/Bt

Sl,'rphidae-
lieta-s¡rrphus pomus

S;rrpirtts rec'ü,-r-s

P.osa. sp.

ln.rr 1 a\
r!.

Spz'uce \ioods

r i .:li:' ;i lii11

ú /? /Bt

l lt /gt
"! i *

H
N

Ln



Table B continued

Aphicl lÏatural Enemy Host Plant I,ocation Da.te

Iriacrosiphum
pseuclorosae

Chanaemyiidae-
l,eücCIpi s albipunctata

Braconidae-
Aphídius nigrípes

A.phitlius nigripes

Trioxys sÞ.

Syrphídae-
I'fe tasyrphus perple>rus

l'letasyrphus perplexus

Solidaeo sp. Bea-ver Creek

Pine Grove
i-lalt

l,ilypond

Beavez' Creek

s/z /at

Rosa sp. zLt/6/Br

2I,/7 /ga

q /c /8t

i.lacrosiphum
subarcticum

Rosa- SÞ.

Solidago sp.

Epilobium
angus tif oliur,n Churchill 4/B/Br

Epilobium
angustifoliun Churchill 6/8/Bt

I'iel-iarhizo
fraxinifol

Phagus
ii

Araneiclae-
|Teoscona ara"besea

Fraxi-nus
pennsylvanica Spruce liroods f4/Z /gl

\luctenea cornuta. Fraxinus
pennsylvani.ea Spz'uce lfoods f!+/? /Bf

Clubionidae-.
Clubiona sp.

Fraxinus
penns¡rlvanica Sp::uce lloods f4/?/Bf

¿\nthoc orici a.e -
¡l.nthocoris tnuseulus

Fra"xi-mrs
penns¡rlvanic¡. S.or"uce I'lood,s l-t+,/? /8t ts

5.
o\

Chrrrsopicl a e -
Chr.lrsopa. câl1nea.

Frqxinus
penns¡¡l-vanica Soruce r¡loods I+ /? /8I



Ta.ble B continue<i

Aphid Natura.l- Eneny Host Pl-ant Loca tion Date

t'{eliarhizo
fraxinifol

phagus
11

i{emerobiidae-
Henerobius humulínus

Fraxinus
perursylva.nica Spruce lVoods t4 /? /BI

Coccinellidae-
Anatis labicul-ata

Fraxinus
pennsylvanica Spruce \'loods tU /Z /Bt

Syrphidae-
Allosrapta obliqua

Fraxinus
perursylvanica Spru:ce l'/oods fl+ /? /8I

Encyrtidae-
Aphelinus semiflavus

Fra.xinus
penns¡¡1vanj-ca Spru.c e ri'Io od s 14 /? /Bt

l,þzus cerasi Saltícidae-
Eris marqinata Prunus pensylvanica tsirds Hill ø/Z/Bt

Cocc inellidae -
Scrrmnus ( pullus )iov¿ensis Prunus pensylvaníca

Scyrnnus (pullus ) lacustris Prunus pensvlva.nica

Scymnus(pul1us)lacustris Prunus pensylvanica

Scynnus(pu11us )lacustris Prunus pensvlvanica

Sc¡rrnnus ( Pullus )lacustris Prunus pens¡rlva.nica

Sc¡rmnus (Pullus ) sp. Prunus pensi¡lvanica

Sancl ilands zI/? /gn

Birds llill tt/6/80
Sandílands zt/?,/Bo

Aqassiz Forest26 /6/Bo

Sanrl iland s Z4/6,/Bt

Fine Grove
i{att zt+/6/Br ts

N

!
Coccine 11a. transverso-
qutta ba. r'iche.rd soni Prunus virginiana- pir',ls ilill n/6/80



Table B continued

Aphid Natura-l Eneny Host Flant -T-ocation Date

¡,{vzus eerasi Syrphidae-
Spha.erophoria eontigua

Syrphus rectus

Syrphus ribesii
S¡¡rphus ribesii

Prunus penslrlvanica-

Prunus pensylva-nica

Prunus virginia-na

Prunus virginiana

An-qassiz Forest z6/6 /Bo

Sa,ndi lands 24 /6 /SI

Birds Hill n/6 /So

Grand Bea.ch tg /6 /BO

Svrphus rectus or
S. vitripennis Prunus pensylva-ni-c¡- llanson Creek 2I,/7/BI

Cha,.maemyiiciae-
T,eucopis albipunctata. Prunus

Prunus

Prunus

Pnmus

Prunus

pensylvanica

pensylvanica

pensylvanica

virqiniana
virsiniana

Aqassiz Forest Z6/6/80

Sandiland s 2l- ,/7 /80

SanCilands 2+/6/BI

Birds iIill- tt/6/Bo
Bir.ds ljill- tt/6/Bo

Leucopis albipunctata

Leucopis a.lbipunctata

Leucopis albipuncta.ta

Leucopis americana

Braconiciae-
l,)¡siphlebus testa.ceipes Prunus vireiniana. F,irris Hill tt/6 /Bo

i'lvzus persicae Syrphiri ae-
Srrrphus vitr.ipennis or
S. rectus F

à.
co

Zebrina penrlr-rla l'¡innipeq 2_3 /g /Bo



Tabl-e B continuecl

Host Plant Locaiion Ðo *o

Aphitì l:[a.turaI Enein't¡

l.Iasonov j-a (Kakimia )

aquileqiae

Nasonovia( Kakimia )
borealis

Braconiclae-
^nhi 

d í r:s rnätricariae¡r¡^* -.- --

Clubionida-
Clubiona sP.

Syrphidae-
ttêtäsyrphus americanus

t"letasYrPhus sP.

Braconidae-
Aphidius nisriPes

Aphidius ribis

Aquilegia.
canad ensi s C1ear Lake 16/8/80

Heuchera
richa-rdsonii l/innipeg zo/6/Bt

Heuchera sP. Tf innipe,q

r¿linnipes

20 /6/Br

zo /6 /BrHeuchera sF.

Heuchera
richardsonii l{innipes 20 /6 /Br

lleuchera.
richarC.sonii
Heuchera
richard sonii

i''linnipee zo /6/er

Encrrrrtid ae-
{¡he1 i-nus se.niflavus i{innipeq ?o /6/Br

l\asonovia ( Kakirnia )

houehtonensis
s inilis

C occ inell-iriae-
lr-{ippodaniz eonvergens

Syrphirì a.e-
Sphr-eroPhoria sP.

Ribes
oxyac a.nthcicles churchill S /e /At

Ribes
o>.iyec anthoides Churchill 5 /B /81

Bra.coni-ri.ae-
Aphici j-iis nioL:ipes

Iìibe s
oxvac an-bho ide s

ts
N

\o
ô'^"¡nl i 'l -l < /a /e¡vilul Çli-l--Lr -/ 'l



Table B continued

Host Plant l,oc ation Date
Aphid liatura.l EnenY

I\earcta.Phis
crata.esifoliae

Ervthraeidae-
.ãit"i: t ina.eoch-vsal-is )

Syrphirl a-e-
S¡rrphr-is iorvus

Chanaem¡¡iicl ae-
Leüc oPi.s a1-biPr-rnc ta'ia

LêucoPis a.rneri caira

Encvrticlae-
¡.phelinus nna l-i

Aphel-inus rna.li

ChamaernYiidae-
l,eucoPiè a:'nericana'

Srrrphioae-
Syri¡trus rectu-s

Syrphus ribesii

Crata.equs
rctu"nC.i-ío1ia llhoC a ta/B/80

Crata.equs
rotunCi-f ol-ia iÌ1"'cd a to/E/80

Crata.equs
rotunCifo-1 ia liorcien

Bircls Hill

tA/n/9t
Lv ! i !

< /.1 /A1
Crataequs sP.

C:lata.eqrrs
ro¡uncl.i-f olia l,Torcten

BirCs Hill

tA/ç/9t

6,/? /8LC:rata.egus sP.

iiea-rcta-Phis sF. Sa-lix sP. l,iorden 3o /Z /so

FachyPaPPa
saccul-i

Populus trernuloicles

-'jopulus t r"enul-c id e s

Pine Grove
l{alt 24 /6 /8L

Pine Crove
r!falú 24 /6 /Br

Fach¡¡PaPPa
tz'ernula e

!ienerobiid a..e -
:lenerobius hunu,"t_i mrs

Coccine.ll:cae-
^l^'l 

i õ ci1'i'-/ i-Ll,L -t. " 1' .

Popu.l-us tremuloid'es Sa.nrr ilantls 2t+/6/8I

L]ln¡ íll^^\rê
: .LI IU

rI ctt. /Á,/?1
H
(.r¡

tropur--us t:renu.loirì e s



Table B eontinuecl

Aphid I{a.tural EnenrY i10st vl.an-[ Location Date

Fach¡rpappa
trernul-a e

S]'rphidae-
-Syrphus reetus

Syrphus ribesii
Svrphus vitriPennis or
S. rectus

Coccínelliclae-
Calvia qu-attuordecín-
guttata

Syrphidae-
n1etasyrphus arnericanus

Charnaemyiidae-
Leucopiê (ne',v sPecies? )

Popul us tremuloides

Populus trenuloides

Sandilancls

Sandilands

Pine Grove
lJ^1 +
) L(1-L U

24/6/Br

24/6 /Br

Populus tremuloides zt+ /6 /Br

Periphyllus
negundinis Acer negundo var.

interius i{innipeg S/6/Br

Acer negun<lo var.
interius 1{innipeg S/6/Bt

Acer neguncLo Ir'lorden 3o /? /ao

P.'raconi-dae-
Praon sP.

Acer nequndo
interius i¡,Iinnipeg

l,iorclen

5 /6 /Br

30 /? /BoPraon sp. Acer negunCo

Pleotrichophorus
pseudopatonkus

Coc c inell-idae-
Cocc inel-l-a tra.nsverso-
quttata richard sonj-

Achil 1e a
ni11efo'ì iun Churchill s /B/Br

Braconi.d a.e-
\phir-ì i';.s niqripes

Achi-1]ea
rnille fol-iun B/3/8r ;

PChurchi1l.



Table B continuer-r

Aphid liatura,-1 Sner:n¡r iiost Plant Location .'lq *o

Procíphilus ( Para-
prociphil-us )tes-
sell-atus

Chrysopidae-
Chrlrsopa cârnea AInus

Alnus

Almrs

Al-nus

A.lnus

Al nus

viri rlis

viricl.is

viricl i-s

virid,.is

viricì.is

virid i-s

iìathwell t I+ /t /8t

C occ inelliCae -
Anatis l-abicu.lata

Pine Grove
Halt tb /q /8t

' '.: Lr -¿+

Lycaenidae-
Feneseca tarquinius Sanclílancls ?f /? /80

Feneseca tarquinius

Feneseca ta.rquinius

Feneseca tarluinius

Pine Crove
I-lalt

F.athl¿e11

zt+ /6 /8r
14,/7 /Br

Fine Grove
¡ía1t b /o /gy

rc/rc/Br
74,/7 /Br

4/e/Bt

6 /z /at

5 /7,/gI

SyrphicLae-
S¡'r'phus ribesii
Syrphus rib'esii

Almrs viriclis
.Alnus viririis

St. Claude

Ra.thrvel l_

Fterocomma
srnithiae

SyrphiC.ae-
I,îel-a.ng¡¡na triangul-ifera Saiix sÞ. Sandilands

Charnaern¡ii j.clae -
Leucopis a.neri cafta Popul-us balsa,nifera Birrls äi11

Pra-conidae-
Aphidius nizrípes

F
L¡
NJPooulu.s balsarniíe::a Ei:'Cs iiitf



Table I eontinued

Aphid lTatural Snemy Host Plant l,ocation Date

Pterocom¡ra
smithiae

Encyrtidae-
Aphe1inus sP. Populus balsa.-nifera Ei:'ri.s Hill 6/?/BL

Rhopalos iphu¡l
cerasifo liae

C oec ine 11 ida e -
Sc¡rr"ü1us ( Fullus ) ior"ensis Frunus virqiniana

Scymnus ( pullus ) iolvensi-s Prunrrs virginiana

Bi-rris iÏi11

Sirds Hill

Birds i{i11

n /6 /Bo

z3 /6/so

Scyr"onus ( Puttus )
'ì acustris

Prunus virginiana. 2.3 /6 /8o
rr/6 /Bo

6 /z /st
-(cyrnnus
lacustr

(
1
Pul1us )

Prunus virginiana Sa.nclilands tO/6,/80S

Scymnus ( Pu11us )
lacustris P¡'unus virginiana Belaír Fcrest lB/6/80

Scyrnnus ( Pul-l-us )
lacustris Prunus ',¡i-r'r,iniana ]"iansen Creek 26/6/90

0occinella transverso-
¡'uttata ri chard.soni Prunus virginiana Felair Forest tB/6/Bo

Cocc inel]a. transverso-
qi:.ttata Prunus virei-niana

Pl:unus vir.siniznr

Fi rd s lii11

Pirrìs Fli.l--l-

6 /z /st

6 /7,/91ii ip rrori e.mia. e onvell.srens

c"./li¡hid a e -
S'o"r: e ¡'ooho::ia c onti qua-

ts
L¡(,

Pr"unu.s virqini-an¡r Sandilands i1/6,/gO



Ta.ble B continued

Aphid lïatural Eneny Host Flant Locatíon Date

Rhopalosiphum
cerasifoliae Syrphus ribesii

Syrphus ribesii

Syrphus vitripennis or
S. rectus

Chamaemyiida.e-
Leueopís albipunctata

T'eucopis albipunctata

T-,eue opis albipunc ta.ta

Prunus virginiana
Prunus virgíniana

Sanri.ilancis

llirds äí11

to /6/Bo

1)
6

/6 /eo
/z /et

Frunus virginiana Birds l{il1 6/? /Br

Prunus vireíniana

Prunus virginiana

Prunus virgíniana

Frunus vireiníana

Santlilands

Be l-air Forest

Bírds Hill

Birds Hill

to /6 /80

t8/6/Bo

T-,eucopis america.na

23 /6 /Bo
6/z /8t

tt /6 /Bo

Braconidae-
L1¡siphlebus testaceipes Prunus virginiana Eirrrs i{i]l Z3 /6 /BO

6/z /Bt
Agassiz Forest z?/6/go

Hans<rn Creek Z6/6,/Bo

L¡rsiphlebus testaceipes Prunus virginiana-

Pra.on sp. Prunus vireiniana

Ilncyrtid ae-
Aphelinus -nali Pruirus virgin-iana

Aphel-inus sil. Pi'unus virginiana

Pi:ds Iiil1
SanC.ilands

/. /t /,?t

to /6 /Bo
H
ut
F.



Table B eontinued

Aphicl l{atural Enerny Host Plant location Date

F.hopalosíphum
cerasifoliae Aphelinus dp. Prunus virsiniana Eirds Hill 2i /6

L1 /6
/e
/?,

0
0

Rhopa-losiphum
insertum

Dictynída.e-
llict]¡na srtblata

Cra.ta.equs
rotunrj.ifolia r'¡ínnipeg

'llinnipee

ir'innipeg

tTiniripe g

iilinnipeg

I'a Sarriere

l,,iinnipea

22 /5 /Br

Anthocoririae-
lleraeoeoris sp.

Cotonea-ster
acutifolia 3r/5/80

C oce ine 11irì ae -
Scyrnnu.s bmllei

Cotoneaster
acutifolia zr/5 /8t

AcLalia bipunctata Cotonea.ster
acuti folia zt/5/Br

Ì{ip;ooda-rnia converjrens C:'ataegus
rotunri if olia.

i{ippo<ì a.nia trerl ec im-
puctata tibia.lis

Cra.ta.egus
rotunCifol ia- n/6 /8r

2z /5/91
2615/Br

S¡rrphidae-
lletasvrphus sp.

S¡¡r'phus rectus

Ci:a.taegus
rotunriifolia

Crataequ.s
::otuno'if ol-ia Itlinnine,g

l,â i:ìarf j.ere

) 6 1É, /R1

rr/6,/7,1
H
L,I
LIlSvrphr-rs rectus C:'atae,srus s,o.



Tab'l e B continued

Aphid Natural Enem¡r llost Plant f,ocat ion Date

Rhopalosiphu,n
insertum S;¡rphus vitripennis

Crataegus
rotundifolia 'r\rinnipeE 26/5/Br

Braconídae-
Praon sp.

Crata.egus
rotund ifolía IVinnipeg 2r/5/Bo

Rhopalosiphum
maid is

Coec inellid ae-
Hippodarnia c onvergens Zea mays Glenlea z /s /Br
Hippodamia tredecirn-
punctata Zea nays Gl-enlea

Ecyrtidae-
Aphelinus inali Zea ina.ys Gl-enlea ? /c /8t

"! ., -r¿

Rhopalosiphun
naÁi

Coceinelli'dae-
Scv¡înus ( Pull-us )
lacusiris Prunus virqiniana Spruce i¡Ioorls t+/Z/gt

Coccinel
gutta.ta

1a
ri

tra.nsve:'so-
chardsoni 'Drunus rrir,giniana Spruce \'ioods 14 /7 /8t

S}¡rPhidae-
Sphaerophoria contigua Prunus virqiniana Spruce i¡,roori s t4 /? /BI
Sr¡rphus vitripennis or
S. r'eeius Prunus nigra ii¡innipeß tq /< /pt

Chaniaen¡ri j-,1ae-
l,eucopis a-lbipunc-bata Prunus ¡¡igra

H
Ltr
o\

1\¡innipeg zt / < /?,t



Table B continued

Host Plant T,ocation Date
Aphid Natural- EnemY

RhopalosiPhurl
padi Leucopis albipunctata Pnrnus virginiana

Braconiclae-
i;;i;i;i;ü;= testaceípes Prunus virginiana

Spruce ',\¡oods lI+ /? /BI

Prunus n13ra

Spruce I'looci-s

inlinnipeg

rt+ /? /Br

27 /5/Bt-
Praon sP.

Sipha, kurd juroovi Chanaemyiíd ae-
LeucoPis albiPu-nctata Gramina.e i{innipeg I /Z /Bo

Braconidae-
Trioxys sP. Graminae

Trlinnipeg ? /r /go

Sitobion âvêrlâ= NabicLae-
Nabis ferus Triticum aestivurn Glenlea 7 /a/Bo

ChrysoPidae-
Chr'¡rsoPa oculata Triticum aestivuin

Triticurn aestivu¡t

/1'l orr'ì oal¡ rujrlvr-!

Ê1an'l ac\i 1v¡t¿v({

? /B /Bo

z /8 /ao
Chr'¡rsoPerla carnea

Coccinellidae-
Coccinella- transverso-
quitata richa-rdsoni

lr{ippod a-nia c onveraens

Calarnagrost j-s

cana.densi s ^-vhurc n1 rr 5 /B /Br

C al-ama.qz'os ti s

cenað, ensis Churchi-l-1 6 /s /st F
L¡
!

qi nnn¡r nî,:t ? -';reCeCi-rr-
: ! 

-:'rv 
J

ÐrJ.nc tat a Tr.iiicun aestj-vurn Glenlea ? /s /?c



Table I continue<l

t{atura.l Enern¡r Host Plant Location Date
Aphici

Sitobion avenae S]'rphidae-
Irletasyrphus PerPlexus

Calamagrostis
c ana.d ens i- s ^-vnurcnl-rr

C 1en1ea

6 /?, /St

? /B/?,0ì\letas-vrphus sP.

Braconidae-
Apìridius irigri-Pes

Aphidius obscuriPes

He¡aerobiidae-
Heme:robí us hurnulinus

'Iriiícurn aesiiwurn

Calanagrostis
canadensis Churchill

Gl-enlea

< /p, /gt
)!' l "-

? /B /80Triticum aestivum

Sitobion mani-
tobensis Corrrus a.]-ba ]{innipeg 21-/5 /so

Coccinellida.e-
Sc.r¡rnnus ( i'u1lu.s ) sP. Cornus al-ba :'linnioeq ¡t /< /?n'-¿t // "

SyrphiC.a.e-
lrs12.5y¡phus sp, Cornus a'ì ba- lilr nn".¡ç" 21. / 5 /80

lrï.e,c Cnirl.ae -
Fra.on sP. Cornus al-ba r'linnipe.. ?r/5 /8a

SYnY,lobius
ai'nericanus

Dictynid,a.e-
Dict¡¡na al-asha"e

Betula
occ id entalis Peaver Creek 9/?/Bf

Encyrtidae-
Aphel-inus seniflavus

Theridi-icJ ae-
'Ihericlicn ír'ond eu,n

Betula
occid enta--l-is Feaver Creek 9/7/8!

F(¡
@

Theca.bius
affinis Popu.lus bar sa;nif e:r'a. Ði-i'..is fTill Z3 /6 '/80



Tabl e B continued

Aphid Natural Enem¡r Host Plant Location llate

Thecabi-us
affinis

Chamaemyii'1ae-
llegaseliA sp.

C occine 11i,i ae-
Cocc inella tra.nsverso-
guttata richa-r'dsonj-

ThornisirJ ae-
l''iisun"rena va.tia

Populus balsarnifera. Gra-nd- Peach fB/6/an

Therioaphis
riehmi Sanrlilan<ls 2]-,r7 /Bollelil otus alba

Uroleucon
russellae

Anaphalis
rnargaríta.ceâ. T,illrpond rr/e /Br

Bra.conirlae-
Acanthocaudus tissotí

Ana.phalis
marqaritaceâ. I,il¡rponC 2r/? /Br

Uroleucon( Lam-
bers ius ) erigeron- .Anthocorida.e-
ensis Crius tristicolor Eriseron sp. Hanson Creek tt/g/Bl

Syrphidae-
iletas¡lrphus PerPlexus

l,'letasyrphus sP.

Eriqeron sF.

Erigeron sp.

i{a"nson Creek

llanson Creek

tt /ç /8t
n/s /st

BraconirLa-e-
Aphiclius ribis nriqerorr sp. i{anscn Creek l'I/9/SI

[Tro l euc on ( La.nn-
bersius ) sÞ.

Anthocol"ida.e-
Oriu.s iristicolor' Aster sp. Asassiz llorest tt/o /Bt

Coccinelliciae-
Iliolodrrni¡. conr¡erqens

F
Ltl
\o

Aqassiz- Forest 17/a /s7À.-ster sp.



Table B contimretJ

Aphitl Natura-l- SnenY

Anthocorida.e-
Crius tristicolor

ChrysoPidae-
Chr¡¡soPa earrte"-

i{emerobiid.ae-
rnicromus rn,qulatus

roicronus posticus

Coccine11idae-
Coccinell-a. transverso-
qutta.ta
Ì{ippocl arnia c onver'qens

i{ippoclainia convertreris

Host Flant

Solidaeo sF"

Solidago sP.

Soliciago sP.

Solida.go sP.

Sol-i<laeo sP.

Solida{o sP.

Solid-ago sP.

Solicl a,co sF.

Solidaso sP.

Solidago sP.

ürePi s tectorurn

T,oca.tion

Treesbank

l,'lorden

St. Ambroise

St. Anbroise

llorden

T,nO¡:rj en

Spru-ce i^iooris

,qn--a'.1,C g r\IOOrLS

liorCen

Birds tiil1

i4h.iteshell-

Da te

zB /? /BrUroleuc on( r¡"o1"u- ErythÏ'a'e id ae-
;;;i-;*¡;òsiae---' eãähartia sp' (larva)

DictYnidae-
DictYna al-askae

Dict¡rna sp. ( iur'. )

Tetragna.thid ae-
iåtra[natna sP. (juv' )

16 /? /Br

26/B/8r

?_6 /B /8L

t A /,7 /9t
L¿|/e+

16 /? /8r

t tr /z /Bt

t I.r h /9t

t6 /z /st

6 /? /Br

ç't /c /gt ts
Oro

... .. ... . ::::ì,..,rr:a::nriì:¡:l:l{!r:ì' :'



Table B continuecL

Aphíd Natural EnemY

Uroleucon( Uroleu- Cecici.omyiidae-
;;;i ãrn¡ròsiae Aphidoleteå aphiclir"nvza

S¡¡rphidae-
EpístroPhe enarginata

I,fetasyrphus SP.

SphaeroPhoria c ontinua.

Braconidae-
Arl i al--r¡tus s a.1 icaPhi-s

APhidius rosae

Aphidiu.s sP.

Praon sP"

Praon sP.

TrioxYs sP.

Host Plant

Solidago sP.

Sol-idaeo sP.

Solidaso sP.

Compo s itae

Solirl ago sP.

Solidago sp.

Solidago sP.

Compo sítae

Solidago sP.

Solida.go sp.

Location

liord en

Spruce 1¡Ioods

Grand Beach

Srokenhead

St. A'nbroise

l{orden

l,tlorden

Brokenhead

I'Íorclen

Pine Grove
Halt

_Patr1e 1a
Eeach

Date

t6 /z /Bt

t4 /t /Bt
zz/6 /Bo

25 /6/Br

?6 /B /Br

ún /at
16/? /Br

25 /6 /Br

T6 /? /BI

z+/6 /Bt

zo /9, /gt,,,¡-/ -
Uroleue on( UroIeu-
con) eupatorico-
lens

L'lroleu.c on( Uroleu-
ccn) niørotuber-
culatum

Dictlinidae-
Ðictyna sp. (iuv. ) Er-:"patorium sP.

;col-id aqo sP.

H
o\
H

Thonisirla.e-
l,iisumena vatia. Birrls Hil-l 6 /7 t97



Table I continuerl

,{phi,i Itlatural Enenl¡ Host Fla.nt Loeation llate

Uroleuc on( Uroleu-
con) nigrotuber-
cula turl

C occ ine llicLae -
l{ippodannia c onverqens So1-iclago sp. Birds Hill 6/Z/Bt

Syrphidae-
Toxomerus gerninatus Solidago sp. Eirds ì{i11 6/? /8r
Braconidae-
Ephecirus incompletu.s Solici aso sp. Bircls Hill e /z /Bt

Uroleuc on(Uroi-eu-
con) obscuricau- Coccinel-l-idae-
ci-a.tum HiPPodamia converqens

Uroleuc on ( Uroleu- Ðic tynÍ-dae-
con) olivei lli-ctvna sp. ( juv. )

A c{-an <:nJ1U UVI UIV' lVinnipeg re /6 /Bt

Aster sþ.
Pa,trie ia.
Eee ch 1Õ /g /81

Sr¡rphirìae-
S¡rrphus ribes ii {ster SÞ.

Asier sp.

Patri-cia
Bea-ch za /9, /pt

6 /o /9,tS',.rrphus ribesii Sour:-i s

r;roleucon( Uroleu-
con) paucosensor-
ia.tun

Tho.'nisirl a.e-
riisriniena vati a Aster cil-iol-atus Sa.nCi,r--¡.nrls te /9/8t

'ilenerobiidae-
l-lerne::obius hrinuii-nus Aster' ci l-io1a';u.s Sa.nciilands t+,/c /8t H

o\
l..J

Coccine'1-l-iCLae-
iiippocz-rni2. ç çpvêrgens ,tster ciliola.tus Sanriil-aniì s tt /ç /et



Table B continued

Aphid I\Tatura1 Enemy Host Plant Locatíon Da te

Uroleucon( Uroleu- Thomisidae-
con) pieloui llisumena vatia( juv. ) Solidago sp.

Alf Hole Goose
Sanctuary rt/e /BI

Uroleuc on(Uroleu- Eraconiclae-
con) rudbecliiae Triox¡'s ( Binoclo>rys ) sP. Rucibeckia hírta Spruce llroods I4/Z /At

Uroleue on( Uroleu-
con) solíros- Erythraeídae-
tratum ?senus ( inagochr¡rsali s ) Solici aeo sp. Zhoda Le /B /8o

Uroleucon spÐ. Tronnbtdiidae-
All-othrorn'oiu,:r sp. ( lan¡a.)'sol-idaeo sp. Û/B/BTrniinnipeg

ì-,tictynidae-
Dictyna sp. (juv. ) So-l-id ago sp. llanson Creek tt /q/8t

Thornisiciae-
Philodroinus rufus Solida.qo sÞ.

Solirì ago sp.

Soliciago sp.

Solida,qo sp.

Bircls ]-Ii11

Gra-nc1 Seach

,tinnipeg

Birds Hill

2T /7 /BT

25/? /er
n/B/Br
2r/B /BL

ilisunrena i¡¡ tia
r;lisurena va.tia

i"1t- su---1ena va-Û l-e-

Cocc inelliCa.e-
,tdalia bipunctata Anb:.o s ia t:.i f id a "linnipe q 28 /? /s0 ts

o\
L,)

Coccine -l-l-¡ transverso-
o.ut-Lata riche rC soni Erigeron sp. 3e-]-a-ir Forest 26 /7,/v,g



Table B eontinuerl

Aphítl Natura-I Enemy Host Plant Loca.tion Da.te

Uroleucon spp. Coeci-nella transverso-
guttata richardsoni Solida-go sp. '',^Iinnipeg rr/B /Br

Coccinella trarrsverso-
guttata richartlsoni Solidago sF. Birris Hill 2L/8/Br

Coccinella transverso-
guttata richardsoni Solidago sp. St. Arnbroise 26/S/8f

Coceinell a trifa,sciata
perplexa

Coccinella trifa.sciata.
perplexa

Hippoda-.rntia c onvergens

t{ippo'la-nia. tred ec irn-
¡r.r.neta ta. tibia l-is

Erigeron sp. Belair Forest Z6/? /?'a

Solirlago sp.

Solidago sp.

Eird-s T{il]
I'linnipeg

?r /8 /8L

IT /8 /8I

Artenesia sÞ. T,illrponri l-,L/q /8I

S.',rrphiCae-
Sphaerophoria c ontigu.a

S''¡r',phus ribesii

Cha,naem¡,riirl ae-
T,euc opis a lbipuncta.ta

Sol-idaso sp,

SoliC a.qo sp.

Be,ì-air Forest tB/6 /80

rïinnipeg rr /B /8L

ts
cr\
N

Soficiago sp. '¡/innipeq 77,/3 /87



Table B continuecì.

Aphid I'latural Eneny Host Pla:rt T,oca-tion l'lq *o

Uro] eucon spp. Braconidae-
Acanthoca.udus tissoti
AphÍdius nigripes

Aphidius Sp.

Pra.on sp.

n/8,/8r
1t /a, /e'l

t8 /6,/Bo

Lr 18 /BT

Solida¿ro sp.

Solirì ago sp.

So-ì-id aeo sp.

Solídago sp.

lfinnipeg

lriinn_ipeg

Bircis l'1i11

l',linnipeg

ts
o\
Lrr



Table 10. List of some h¡¡menopteran parasitoirLs attacking preriators of aphids
in l/lanitoba durins 19BCJ a.nr1 1981.

Precì'tor Parasitoid Loca.tion Date

Chrysopidae
Chrysopa ocul-a-ta

Encyrtidae-
i{omalotylus sÞ. Glenl-ea z /B/Bo

Cocc inellidae
Coccinella sp.

Enc¡rrtidae-
Hornalotylus termin-
alis ealifornicus
Girault La Baruiere II/6 /SI

Syrphidae Ichneurnoniclae-
Diplazon anqustus
Dasch Churchill s/e/st
Diplazon laetator-
ins ( Fabricius ) Ì{innipeg

l'linnipee

Spruce li¡oocis

Ilanson Creek

'.,/innipee

l,Iinnipec

Spnrce liJooci-c

r'Iínnipeq

2r/5/80

1 /? /Bo_,, t I _ -.

tz/a/go"/'-

zr /? /3t
22 /5 /51

>t+ /5 /8t

tt+ /? /st
cz /<,/.qt

Diplazon la.etatoríus

Diplazon laetatorius
Díplazon laetatorius

Diplazon laetatorius
Diplazon laetatoriu.s

Diplazon 'laetatorius
F
cF\
!Diplazon laetatori'..rs



Ta-b1e 10. eontinued

Predator Parasitoid Location Ðate

Svrphidae DipJ-azon

Diplaz on

Diplaz on

Dipl-a.zon

Dipla-zon

Díplazon

Dipla.zon

Ðiplazon

'l aetatorius

laetatorius

laetatorius
laeta.torius

l-aetator'-1us

l-aetatorius

laetatcrrius

laetatorius

V"innipeg

l'lorden

',Tt_nnt-peg

Hanson Creek

Li1¡rponC

Lilyponri

St. A'nb::oise

La Barriere

26/5/Br

t6/z /Bt
n/8/8r
zt /? /At

2I,/7 /91

2.y/7 /Br

?6 /8 /Br

n/6 /Br

DiPl 2¿e¡1
( Thumberg

pectoratorus
) Churchill 6 /a /st

Dipl-a.z on scutell-ari s
( Cresson) Eirds i-Iil1

lrine Grove
It-ialt

ilJinnipee

''/ f -4n: ïìê lr

6 /? /sr
Ðipi-az on tetz'a.conrrs
ilhunl¡erq

Dial azon teti'aeonus

rc /6 /se

: /z /so
.>(^ /< /ç-t
'..-)! ,'/ -:L

ts
o\
@

ììipl-a z cn tetr"a.sronus



Table 10. continued

Predator Parasitoi'l Location Da.te

S¡rrphiclae Diplazon tetra;qonus

i{omotropus maculifrons
Cresscn

llomotropus nir¡ritarsus
(Gravenhorst)'

Homotropus nigrítarsus

Homotropus sp.

1-lomoi::opus sp.

Svrphophilus bizonar-
ius ( Gravenhorst )

Svrphoctonus citropec-
toralis Sch.rníedeknecht

Spz'uce i'/oocis JIL /? /8I

l{innipeg 2L/5/Bo

T,ilyponrl

Churchill

2r/? /sr
6 /8/8t

Pine Grove
TlaIt

Clear l,ake
zLv/6 /Bt
tz/z/st

ifinnipeg t < /z /g.t

1',rinnipee zz /< /gt

Sr¡rphoctonu,s c itropec-
toral-is Cl-ea.r' T-,ake l?-/? /8f

Svrphoctoil'Lrs f l-avolin -
eatus(Cravenhoz'st) !Tinnipeg cç / < /?.¡;¿¿-. ¿r J ! \/ 1

$r.r¡phoctonì-is fl-avolin-
e 2-ï1-t s F

o,
\o

SÌr:ruce l1'¡ocds ?.Å i? /8I



Table 10. eontinue,l

Predator Paras-itoirl l,ocation Date

Slrphidae Enc¡¡rtirlae-
Bothriothore.x sp. Eirds Hill 23/6/80

Fieitidae-
Calla.spidia sp. Zhoda re /B/Br
it{egaspiliclae-
Trichosteresis foer-
steri l(íeffer l'/ínnipeq z /B/Bo

Trichosteresis foer-
steri ,t/innipeg 2? /5 /Br

Cha.rnaemyiídae Encvrtiriae-
Coccicienc¡¡rtus sp.
Cocc i-rì.enc;rrtus sp.

Cocciriencyrtus sp.

Coceidencyrtr-rs sÐ.

Paz'ali-to'nasiix sp.

Para.lito'nastix sp.

Para.litonastix sp.

Paralito'¡a.stir sp.

Spruce iiroods

t,Triternouth
Lake
Pir'<ls Hill

Cl-ear lake

J{anson Creek

Feaver Creek

i''ii-nnipeg

St. almbroi se

6 /8 /e,o

t o /e, /go
?3 /6 /Bo

16 /8 /8o

zt /? /e,t

q /? /8r

n /8 /3r
?6 /8 /8r

ts{o



Table 10. conti ecl

Frecl.ator Paras itoid T,ocation lla te

Chama.em¡riicl ae Pterornalidae-
Euneura lachni ( As¡rrneaA ) 1_tr,/7 /Br

t6 /Z /stPachlmeuron sp.

_F'1qa-L1dae-
l'lelanips iolqensis
Ashmeaci

llelanips ior,'¡ensis

I'lelanips j-orvensís

l'lelanips iorvensis

l,'lelanips ior,¿ensis

l',rie1aníps iorvensís

líelani,¡s io'.tensis

I'ielanips i ov¡ensis

I,'lel-anips i or^¡ensis

e I r,,¡.i¡= j--o'.'el..s l_ _e

i'lel-anÍ.ps sp.

Rathwell

i,'iord-en

Pine Grove
Halt z4/6 /8t

Sanciilands ?4/6 /8I
Spruce ì'/oocls tZ /? /At

tìathrve11 tt+/? /At
iolinnipeg n/8/BI
ir'lorclen t6 /Z /gt
Sancl iland s 4 /ç /8t
Patric ia Bea,ch. .?O /?./8I

-Sa.nci 
j-la.nr1s lr. /C /97

"li-nnj Peq ¡-1'zn /41

i-ir.l s :.il-l- II /6 /?'ç ts
\l
ts



Table 10. continuerl

Pred ator Parasitoici T,ocation Da.te

Cha.maemyiirlae
(T,eucopis sp. ? )

t'lelanips sp.

Melanips sp.

I,{ela.nips sp.

Ilielaníps sp.

l'le1anips sp.

Ir{elanips sÞ.

I:le1aníps sP.

lielanips sp.

tiÍelanins sÞ.

Bírds Hill
Sandilands

IvIorden

Vinnipeg

i{ecla Island

Spruce -"Ioods

Spruce i,'/ooC,s

Clear Lake

"hitenouth
Lal<e

zj /6/Bo

2r/? /Bo

to /z /Bo

t/B/80

3/B/Bo

6 /B/8o

r? /P,/Bo

t6 /8 /Be

¡îega*<phi-liclae-
ienrl::ocerus (nev.' species ) rrorrlen

t a /g /,qo

T /z /eo

3 /8 /8o
ct /t /Rt''.L,Ì ! , .. +

f enrlrocerus (n. s¡. )

Denrl.rocerus (n. sp. )

HecIa. ïslanci

Hanson Creek

Eggs i-n aphio
c o 1- cn¡r

i{¡rnarirì-a-e-
Polynema sp. inlinnipeg 11 /8,/e':-

Tri cho gra.r"nnat i rl ae -
Trichoq::anna sp.

Eu-l-onhid,ae-
Tetrastichr,rs sp. ?

ts.{
l.J

SPr:uce liroorJ,s

Pa-tricia.
Ðeach ¡,a /g /g't



Table 11. list cf sone secondary parasitoicis of a.phid para.sitoicis col-leeted in
t'lanitoba in 1980-1981.

Secondary
Parasitoid Aphid Host Pl-ant Location Date

Alloxystidae
Alloxysta la.chini
( Ashrnead- )

Rhopalos j.phurn
eerasífoliae
Rhopalosiphurn
cerasifoliae

Prunus virginiana Sanciilands IO /6 /80

Prunus vireiniana Birrls ]{i1t ?.3/6/80

Aphthar*elia sym-
phoricarpi

Svr"oph oric arpos
a lba Sa.nclila.nrLs z7,/7 /BC

Periphyllus nequn-
rlinis Acer nequndo

Frunus vi-rgínia.na

iforclen

Spruce l'troo,is

30 /? /80

6 /s /80Asiphona.phis pruni

Hanamelistes spin-
OSUS

Betula gJ-andu-
lifera F.a.thr';e 11 12/s/Bo

Ca.pitophorus elae-
coni

Apiris neogilleitei
Cirsiun arvense

Cornus alba

Glenl-ea

jToose Lake

te/B/Bo

L9 /B /Bo

Chai-tophort-rs popu-
l-ic oIa

Fopulns
tremul-oicles lioose f,ake f9/8,/50

ürc -l- errc on ( LI:r o 1 euc on )
so-l-irostraturn lìol id a.qo sP.

ts
!
U)Zhcda aq ,/s /Bo



Table 11. eontinuerl

Seconrl.a.r'y
Pa::as itoiri ;\phitL l{ost Plant ],ocation Da.te

A11c'*¡rsta victrix
( ITe strrrood )

n,lac ros iphum ps eurlo- Pine Grove
Halt zt+,/6 /BI

6/z /st
rose"e Rosa sp.

Cor'¡¡lus sp.2 tsirri s l{i1l
Chaitophoz'us popu-
1icola-( parasitoid:
Pra.on sp. )

i,taerosiphum pseudo-
rosae
llacrosiphoníe11a
tapuskae or Pleo-
trichophorus pseudo-
patonkus

Populus tremu-
loiC es Clear T,ake 12 /7 /31

Rosa sp. Lilypond zr/? /8t

Achi ll-ea .'nil-1e-
f oliurn Churchill

Sanciilands

8 /B /BI
tt./q /BtPterocomma smithiae Sal-ix sp.

Allorvsta ha.lli
,Andrews

Uroleuc on ( Urol euc cln )
a.rnbros iae ( Tho:ras ) So-l-iCaso sp.

Viburnum rafines-
quianu.n

Cornus alba

Soli,iago sil.

Cornus alba

St. A.nbroise 26 /B /8I

,Allorysta meqou-
Tze Compl-ex {phis viburniphíla

Aphis neoqil-lettei
i_Tro_l_eucon s_D.

Aphis neoqillettei

Pircis Hill
Fea-.¡er Creek

Grand Eeach

ilinnipee

6 /z /at
g /7,/-e1

?5/?/Bt

I]'/8 /BI

ts
!



Tab1e 11. continued

Secondary
Farasitoicl Aphid i{ost Flant I,ocation Date

Lytoxysta brevi-
palpis Kieffer. Asiphonaphis pru.ni Prunus virginiana

Svmphor-iearpos
albus

Sanrlilands 24/6/SI
Aphtharselia syn-
phoriearpi Sa.ndilancis t+ /ç /gt

Phaenoglyphis
arnericana Fa.ker

Ca.variella pas-
tinacae(.t,. )

Herac leun l_ana-
turn Clea.r l,ake I? /? /BI

Pine Grove
Halt ?4 /6,/8r

Chaitophorus popu-
L1COl_a Populus trenufoiries
Uro 1 eucon ( IJro 1 eu.c on )ambrosiae Conptrsitae

Iracrosiphum pseucto-

Frokenhead z5/6 /Bt

rosae Rosa sp.

Salix sp.

Coi.nus alba

Bircis Hill
l,[o r'<1en

'iiinn-ipea

lloz'<ien

6,,/2 /Br
t6 /z /Bt

22/5 /BL

Chaitophorus nigrae

Aphís helianthi
LTro I euc on ( [ir.o1 euc on )
a;'nbrosia.e Sol-iCaso sÐ. t6 /Z /8t

FhaenoglyÞhis
a-ritb:rosiae ( Ashneari )

Llro leuc on ( Uroleuc on )anbro-ciae Coinposite
ts
!
(.n

Rrolrenheaci Z5/6 /St



Table 11. eontinued

Se conrl arl¡
Paraistoi<i Aphicì Host Pla.nt Loca-tion Date

Pterornalid,ae
Asaphes vulgaris
\'Ialker Asiphonaphis Pruni

Sitobion ar,¡enae

Prunus virginiana

Triticurn aestivum

Spruce Vloods

Glenlea

Itrhitemouth
Lake

6 /B/eo

? /B/Bo

RhopalosiPhum
cerasifoliae Prunus virginíana 19 /8/Bo

Uroleucon( Uroleucon )
solirostratum

RhopalosiPhurn Padi

Solidago sP.

Prunus nigra

Zhoda

tTinnipeg

rB/B /Bo

2? /5/Br

Periphyllus negun-
dinis Aeer negundo il'innipeg S /6/Bt

Cha.itoPhcrus PoPu-
licola

Populus
balsanifera. Spruce liloorl,s

Fine Grove
Halt

Clea-r Lake

ca, /t /A'lt..¿. t ¡ v+

Chaitophorus PoPu-
L ac oIa

Populus
tremuloides 24,/6 /Br

rz/? /BrCavariella konoi

Uroleucon( Uroleucon )

ambi'os ia e

Cicuta macul ata

Soliciago sP.

Fraxinus
penns¡rllrani ca

Si. Ambroise 26,/B /Bt

irle l iarhiz ochagu.s
fra-xinif olii

P
\t
o\

Sp::r-lce -,r,ioods ltt'/7 /8t



Table 11. continued

Second,ary
Parasitoid Aphid I{ost Plani Location Date

Asaphes vulgaris Uroleuc on ( tÏro leuc on )
ruCbeckiae 14 /2 /a'l

6 /B /so

tt/6 /80

Pa.ch¡¡neuron sp. Asiphonaphis pruni

Mt¡zus cerasí

Rhopalosiphurn
cerasifolia.e

Rudbeckia sp.

Prunus virginiana

Prunus r¡irqiniana

Spruce T,/oods

Spruce l,/oods

Bírcls Hill-

Pr"unus vírqiniana Birds Hill 23/6/80

Hypero'n¡¡zus lac-
tuca.e
Hamamelistes spi-
NOSUS

Sonchus arvensis
Betula
qÌanciulifera

La Barríere 6./8,/8o

lìathwe1l rz/B /Bo

Chaitophorus
vininalis Salix sp. .(pruee Woo,ls L2,/8,/80

Rhopa-losiphum
cerasifoliae Prunu.s vir'¡:'iniana f,ihite¡nouth

i,a-lçe

Sa-nrlilancls

Spruce Woods

Cinara pergandei

Rhopalosiphurn pa.C i
Pinus banksiana

Prunus virginiana.

Populus tre.."ti-l-
-l-oi,l es

L9 /B /80

zu /618t
14 /7 /s1

Cha-itophorus popu.-
l-ic ol--q.

ts
!
!

Tree.sbank ?B /'i /sr



Table 11. cor,;i-nued

Seconcla-rl¡
,tjarasr to]-d Aphiri I{ost Plant Location Date

Euneu:ra 1a.chní
( Ashmea,l )

lívzus cerasi

Pteroconna srnithiae

Prunus
pensylvanicus Firris lrTi11 6 /t /st

Populus bal-sa.rnj--
fera Fircls lii11

St. Ambroise

6 /? /Br

26/e/BIEupteromalus SP. llyperomyzus lactucae Sonchus arvensis

Eulophidae
Diglyphus begini
( Ashmead ) Uroleucon sP. Lonicer.a tatarica Winnj-peg 24/? /Br

Diglyphus pulchri-
pes (Crart¡f ord ) Urol-eucon sP.

H]¡a"Ca.phis tatariea e

A;ohis neoqillettei

Lonieera tatarica
I-onicera tatarica
Coz'nus alba

trtrinnipes

ilrinnipeg

Irlinnioes

>t+ /t /gt/ | / *"

n/8 /Br

,1/9 /81

l,rleeaspilid a e

renrJrocerus ea.t'pen-
teri ( Kie ff ) Asiphonaphis pruni

Aphis vibur:niphila

Sitobíon nani to_
bensis

Prunus virqiniana
¡/iburnurn sp.

Spi'u.cs lrr99rl5

ÏIinniper

6 /8 /Bo

21 /118o,- 1.t J

ts\,
@

Ccrnirs al-lla- i'ri'¡-.¡i nr:o,:-lilf vv - ?r /5/8a



Table 11. eontinueri

Secondary
Parasítoíd Aphid Host Plant Location Date

Dendroeerus carpen-
teri tlyzus cerasi

Rhopalosiphum padi

Chaítophorus popu-
lic ola

Uroleueon ( Uroleucon )
ambrosíae

Aphis neoqillettei

l,iacrosiphum pseurl o-
rosae

Cavariella konoi

Aphis neogí11ettei

iìhopalosiphum padi

I,lacrosiphum pseudo-
rosae

Pmnus virgíni-ana

Prunus nigra

Bírds Hill
lVinnipeg

Pine Grove
i{alt

Brolçenhead

Reaver Creek

Beaver Creek

ÇIear Lake

'r?a.thv¡e11

S¡r'uce T',Ioods

l,ilyponci

tt/6/Bo
2? /5/Br(in Praon sp.)

Populus tremuloides z4/6 /at

Compositae

Cornus alba

?5 /6 /Br
q /t /At¡t |. =-

Solirl-ago sp.

Cicuta maculata

Cornus alba

Prunus virginiana

9,/? /BT
't > /c /gtL"' I / '-

14 /? /Br
r+ /? /Br

iìosa sp. 2T/? /BI
.\l!asonov].e( KaKr-m1a J

houghtoirensi-s sim-
il-is

Ribe s
oxyacanthoicies Churchill 5 /s/8r
Calarnaqrostis
canadensis

H
!
\oSitobion avenae

Churchil-1 A /R lqt



Tabl-e 11. continued

Seeondary
Parasitoid ,{phid Host Flant Loeatíon Date

Dendroeerus ca.r-
penteri

uroleucon( uroleucon )
ambrosiF.e

I{¡¡perornyzus lactrrcae

H.r¡peromyzus pall idus

Aphis barberae

Soli.dago sp.

Sonchus arvensís

Sonchus arvensis

Arctium lappa

La.ríx laricína

,qt. Ambroise 26 /B /Br
t/q /Bt
t /s ,/Bt

s/s /Bt

6 /B/BtDenclrocerus sÞ.

Ceraphroniclae

A;ohanoqr,lus sp.

Cinara l-arieifex

Grand Beach

Grand Beach

Grand Beach

Chuz'chi11

Chaítophorus popu-
lifolii Populus trenuloides Sanci.ilands 2+/6/BI

ts
ooa
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Table 12. T,ist of aphids collected in llanitoba in-1980-

* i ? i å, 
-* 

I t n 

- 

n= 
" 
t i i' s* i-? í 

nf; 
su'il" r,*yr * sff r* s 5 f ',F,'Î f J'Î =

could not be rearecl through to.adult).

Aphid Host Plant Location Ðate

Anoeci-a cornicola
(in¡alsh )

Aphis craccae L.

Aphis gossypii
Glover-)ê

Aphis rumicis T,.l$

Cava.riella aego-
podii( Scopoli)*

Cinara obscura
Bradley

Cryptcm¡rzus
ribis ( r,, )

Eriosoma- cra-
taegi ( 0estlund

Gypsoaphis
lundí Hotte

Hyleromyzus (tleo-
nàsonovia )naba"li
( Oestlund )

l,lacro s iphum (lqe o-
corylobium )
coryli Davis+t

I\'lacu1ol-achnus
si jpkensi Hille
Ris Larnbers

Pterocomma bi-
eolcr:( 0estlmd )

Stagona xYlostei
( le-Geer )

Cornus alba

Vicia cracca L.

Diervilla
lonicera t'rli11

Rumex sP.

Anethum greve-
olens L.

Picea glauca
( lioench ) Voss

Ribes sP'

Brandon

Hanson Creek

Hanson Creek

Churchil]

^ 
/o /et"/ /

.>-t /o /qt
/-L/ | / \2L

>A /A /9,¡

4/B/st

irtrinnipeg, 2!+/6/gr

churchit_l 5/8/Br

Hanson C:'eel< Z6/6/Bo

oest-
ù

) Crataegus SÞ, itiínnipes t /s /Bo

t,onicera dioica Sanciilands t+/ç /St

Ribes sP. Churchilr 5/S/8L

Corylus sP. iVinnipeq 6 /6 /ao

Rosa sP.. Spruce I,'Ioods tZ/B/So

Salix sP. Beaver Creek 9/?/8I

Lonicera- oblongi-
folia(Col-oie )Hook Birds Hill e /z /st
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TabLe 12 continued

Aphid Host Plant Location Da te

Thecabius (Para--
thecabius) qravi-
c ornis ( Patch ) polygonum sp. Spruc e i\loods z8 /7 /nt
Uroleucon chr¡r-
santherni ( Oest-
lunC ) Eidens eernu-a T,. Clear Lake 16/8/8C
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Tabl-e l-3, Most commonly col-lected predators and parasi-
toids of aphids, and the habitats in which they were
found(numbers índicate frequency of occurrence in each
habitat ) .
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X DlSCUSSION

The 1981 collectíons contaÍned a greater diversity of aphid,

predator, and parasitoid species than did the 1980 collections. The

lower diversity in 1980 can be attributed (at least in part) to the

unusually hot, dry weather at the beginning of that season. During

this dry period, the most cofimon aphid species collected were those

in ant attended colonies on shrubs and tree saplings( eg. prunus spp.r

Cornus alba, Crataegus spp., Populus spp.). According to Schneider

(L969), ants will vigorously defend a large food supply. possibly

due to food shortages associated with a dry spring, the ants r¡rere very

protective of honey dew supplíes, and of the aphíds producing the honey

dew. As a result of reduced predator pressure, these aphid populations

flourished, whíle unprotected colonies remained scarce. Certain pïe-

dator species, particularly those most conìmonly found ín ant attended

coloníes (eg. scymnus lacustris, scymnus iowensis, and Adalia bipunc-

tata ) , were collected more often ín 1980 than in 1981.

Because of the limited aphíd species diversity ín early 1980, some

predators and parasítoids may have chosen suboptimal prey/hosts. r.n

this way, some of the 1980 prey/host records may not represent rtypicalt

records for some species. In addition, there r4ras some bias in the sam-

pling ín both years, sínce areas in the vicíníty of l,rtínnipeg (i.e within

120 krn) r,rTere sampled more of ten than areas a greater distance a!,/ay.

Thus, thís survey is by no means an exhaustive survey of natural ene-

mies of aphíds in Manítoba.
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PREDATORS OF APHTDS

A. Collections

Several interesting patterns of behavj-or in aphids and their pre-

dators \,/ere noted while collecting samples in the fie1d. According

to Dixon (1958), ín order to avoíd approaching predators, many aphi-d

specíes f ace to\^rards fhe leaf petiole, or dov¡nward on the host planl

stem. Several species (ineluding Anoecia cornicola and many Chaito-

phorus sp.) collected in this study faced towards the leaf petiole.

Uroleucon spp. feeding on stems of Compositae, exhibited a rwrigglingr

motion and a dovmward posture. According to Dureseau et a1.,(1972),

Ephedrus plagiator Nees is repelled by any violent movements of the

host prior to oviposition. Since only a few specímens of parasítoids

of aphids were collected from Uroleucon coloníes (Table 8 pages 159 to

165), it is possible that this rwrigglíngt díscourages parasítoid attack.

In addítíon, many aphid specíes (inc1. Uroleucon spp. r Macrosiphum spp. '

and Acyr thosiphon spp.), were quíck to rdropr off the plant when dis-

turbed. Certain adult coccinellids, especially Sc)'rnnus spp. were also

quick to drop frorn aphid colonies when disturbed.

Some predator species had ways of avoíding disLurbance. Larvae of

Ep istrophe emarginata are very dorso-ventrally flattened, and very dis-

tínctively coloured. The 2 to 3 mm long early ínstars are bright yellow

anteriorly, and bríght pink posteriorly. Later instars are ye11ow or

peach with a pink stripe running dorsally from the head to the prominent

hínd tubercles. Despíte their distinctíve colouratíon, E. ernargínata

larvae aIe often not noticed because they remaín close to the bark of

the host p1ant, resembling a bríght scale insect, and are often covered

by the aphid colony. This scale-like appearance, along with their slow
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movements may be an adaptatíon to avoiding harassment by ants which

were frequently tending aphid colonies where Epistrophe sp. occurred.

In support of this, l{ay (1963)

tle movements by a predator in

crease the chances of it being

of E. emargínata díffered from

stated that camouflage and slow or gen-

an ant attended aphid colony often de-

attacked by ants. The feeding behavior

that observed in other syrphid specíes.

Instead of groping along and grabbing any portion of the aphidts body

they contacted, E. emarginata larvae v¡ould grab the aphid by its ven-

ter. This fscoopingt motion is probably related to their flat shape,

and habit of tburyingr themselves beneath the aphíd colonies. Ano-

ther specíes r¿íth simílar larval chara cterístics and behavior was

Melangyna tríangulifera. This species was also found covered by a

colony of ant aËÈended bark aphids, however, M . tríngulifera's colour-

atíon(beige with mustard green rnarkings), \47as much less distinctj-ve.

Larvae of Feneseca tarquinius and several Syrphus ríbesii larvae

were found tbeneathr colonies of the woolly alder aphíd Prociphilus

(Paraproc íphí lus) tessellatus. The coloníes, consisting of layers of

woolly cast skins and dead aphids on the surface, and living aphids

beneath, pro.iided the predators with protectj-on as well as food. Of

all the specimens of Chrysopa carnea collected, only those found in

woolly aphid colonies, and ín one colony of Aphis helíanthi pí1ed dead

aphíds on their backs. Once a Chrysopa larva had pí1ed a few dead

woolly aphíds on its back, ít would be well camouflaged; however, the

larva may not gain the same advantage in colonies of other types of

aphids (i.e. indíviduals dísplaying backpiling behavior in 'non-woolly'

aphid coloníes rníght be selected against by being more conspicuous to

both their enemÍes and to their prey).
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ing on a

colony,

r87

enter the colony

were observed rest-

ants left the

the flies would

It seemed as if

these fernales were rwaitingr for an opportunity to oviposit or possibly

feed on honey dew, wÍthout being attacked by ants.

The híghest concentratíon of predators in any one area \das found

at St. Arnbroise Marsh ín late August of 1981. Almost every blade of

Phragmites sp. in the marsh bore a colony of Hyalopterus pruni, and

most of these colonies r,,rere being atLacked by

tredecimpunctata .

three occasícns, adult female Leucopis spp.

leaf near an ant attended colony. When the

Of \^7efe some distance avüay from the flies,

and oviposit or simply walk around.

2 to 3 larvae or adult

Hippodamia convergens and H Aphis heraclella on

Cícuta maculata ín the marsh \,rere also heavily predated on by these

two coccinellíds, and by Coccínella transversoguttata. Perhaps in-

festations in areas 1íke this (i.e. close to lakes) are responsible

for the lake shore overr^ríntering coccíne11id masses reported by many

authors.

B. Predator Rearíng and Pea Aphid Consumption

Idhile rearing immature predators through to adult in the labora-

tory, a few observations regardíng predator feeding behavior were made.

hrhen feeding on early ínstars of pea aphíds, the larvae of Oríus tris-

tícolor would often attack their prey by puncturing one of the preyts

leg articulatíons wíth their proboscis. The aphídrs body fluids were

then drawn out(As far as ís known, this behavíor has not been prevíous1y

reported for Orius spp.).

Many predaceous Neuroptera are not predaceous ín the adult stage

(Sundby, 1967; Tauber and Tauber, 1974). 0f all the Neuroptera collected
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and reared during 1980 and 1981, Micromus angulatus and Hemerobius humu-

línus were the only species in which the adults would consume aphids

(first instar pea aphids) in the laboratory.

Most Syrphus ribesii larvae readily accepted and consumed pea aphids

in the laboratory. S. ribesii from woolly alder aphid (P . tessellatus

coloníes \¡rere an exception; Èhese specímens died r¿hen deprived of alder

aphids. Perhaps speciation through population isolation is ín process

here.

i) Rearing Problems

There were several problems assocíated with rearing aphid predators

in the laboratory on a diet of pea aphíds. For some predators, pêâ

aphíds \¡zere an unacceptable food ítem, and unfortunately in certain

instances, by the tíme thís unacceptability was noticed, the oríginal

prey specíes was no longer available. A number of Chamaemyiidae from

several samples vrere lost for thís reason. Many syrphid larvae (par-

ticularly Epistrophe spp.), entered diapause in response to a lack of

acceptable food. According to Dusek and Laska(1966), this response

to food shortage is common to many syrphid species. In some cases

(some Syrphidae, most Cecidomyiidae, and certain Chamaemyiidae), dís-

turbance, or removal of the predator from the aphid colony Tras enough

to cause fastíng and/or díapause. Attempts to break diapause by a)

changíng moisture levels, or b) placing predators ín a cold chamber

(4"C) were futile, and the specímens eventually died. Other indívi-

dua1s, particularly some hernerobiids and syrphids, consumed a míni-

ma1 number of pea aphids, and then entered a pupal or pre-pupal stage

frorn which they never emerged (these individuals may have not had
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sufficíent nutrients to complete metamorphosis). The loss of specimens

means that there ís a bías in Table 6 towards those predators which

would consume pea aphids.

Perhaps the most unfortunate losses were of predators collected

in Churchíll. Many syrphíds collected from Cínara laricj"fex and Aphis

rumicis colonies díed ín transit, or in the laboratory from v¡hat appear-

ed to be a viral disease. Changes in temperature, high humidity in the

petrí dishes, and changes in prey species may have contributed to these

fatalíÈies .

C. Identífícations

At least 2

during 1980 and

new species of Leucopis(Charnaernyíidae) were collected

1981. Since 1íttle ínformation on the biology of the

host records reportedChamaemyiídae ín Canada is avaílable, many of the

here are tne\nrt as we11.

Several specíes of Syrphidae including Paragus spp. , Toxomerus

gemínatus, Melangyna fisherii, Epistrophe emarginata, Platycheirus

scambus, and Metasyrphus perplexus , are traret or uncornmon, and little

is knor,rn of their life histories and host preferences (Vockeroth, per-

sonal conrn.). 0ther unconmon predator species collected ínclude Fene-

seca tarquínius (Lycaenidae), Calvia quatuorodeci mguttata (Coceinelli-

dae), Micromus posticus and M. angulatus (Hemerobiidae) (rab1e 6). F.

tarquinius ís uncommon due to its preferences for certain relatively

unconmon woolly aphids. Locally ít is conmon almost where ever the

alder aphíd Prociphilus(Paraprocíphílus)tessellatus is found.

D. Pr Selection

Most aphid predators are polyphagous, i.e. they will prey upon
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more than one specíes of aphid. fn thís survey, four species of preda-

tors collected \^rere specifíc to one group of aphids. Feneseca tarquin-

ius as prevíous1y discussed, attacked only Procíphi1 us (Paraprociphilus)

tessellatus, and the anthocorid Orius tristíco1or was found only in

colonies of Uroleucon spp.. In 7 out of B collectíons, the thomisíd

Mísumena vatía r^ras collected ín coloníes of Uroleucon spp.. However,

sínce thís líght ye11ow spíder was collected only in aphÍd colonies in

the ínflorescence of yellow or white flowering composítes, it may have

'chosen'the plant species for camouflage' rather Lhan for the aphid

specÍes 1íving there. Fourthly, the active, rather robust larvae of

one of the new species of Leucopis was collected exclusively in Hyalop-

terus pruní coloníes on Phragmítes sp. .

Although the other predators of aphids collected were polyphagous,

some specí.es, particularly those which ovíposit only ín or near aphid

colonies, displayed a preference for one rgroupr of aphíds over other

tgroupst. Leucopis albipunctata, for example, in 25 of 37 samples

preyed on aphids which curled the leaves of their host plants( I Aphis

spp. , Myzus SIeti, and Rhop alosiphum cerasifoliae were attacked) ( Table

6 pages 95to 97). Símilar1y, Scymnus Pu1lus ior"¡ensis was found in 15 of

15 collections in leaf curling aphÍd colonies, as \^Iere 7 of 9 collectíons

of Adalía bipunctata (Table 6 pages 78 and gg resp.). These 3 species

are not specifíc to the same habitats (L . albipunctata was found ín a

va:íety of habítaËs, 9. lacustrís \,Ias found mainly ín woodland areas,

and A. bipunctata ü/as found only ín cultívated areas) (Table 13) . They

are however, all sma1l specíes, and thus may be taking advantage of the

protection afforded by the curled leaves of the host plants. In addí-

tion, the sma1l size of these predators may make capture and consumption
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of a large aphid difficult. Conversely Hippodamia convergens, a

generalíst in habítat, appeared to prefer (ín 15 oÍ 24 samples) 1arge,

long legged aphid species, partícu1ar1y Uroleucon spp. , over other

specíes.

Many predators of aphids díd not appear to have any specific prey

preferences. According to Schneider (1969), aphids and their exuda-

tions emanate odours which stímulate oviposítíon response in syrphíds

(so that most syrphid specíes will oviposit only ín or near aphid colo-

nies). It would seem reasonable to expect at least some species would

prefer orc group or species of aphids over others. Yet ín this survey,

almost all of the syrphíd species collected occurred in a variety of

aphid species colonies. ft is interesting to note that Hyperomyzus 1ac-

tucae r,¡as attacked by almost all of the common species of Syrphidae.

Perhaps the yellow flowers of the host plant (Sonchus arvensis) of

H . lactucae initially attracted the adult syrphids to the plant, and the

presence of the aphids on the flowers and upper stensconsequently stimu-

lated oviposition behavior in the female syrphids. Metasyrphus perplexus

was almost certainly attracted to flowering plants, since 6 of 7 coI-

lections of this species were taken from aphid colonies in or near

the inflorescence of herbs.

Tn addítíon to the

damía tredecimpunctata,

syrphids, Coccinella transversoguttata, EiPle.-

and Chrysopa carnea were also generalist pred-

ators of

habítat,

of !üater.

aphi ds.

All of

land or roadsÍde

vihile C

The two coccinellids díd not appear to prefer any one

carnea did show some preference for habitats near bodies

the common syrphid species appeared to prefer wood-

habÍtats(Table 13).
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E. Parasitoids of Predators

of the 269 syrphid specímens collected, only abouL r}y. \,üere para-,

sitized(Table 10) I This ís considerably lower rhan rhe 352 parasiti-

zation rate reported by Remaudiòre and Leclanr (rg7r) for syrphids in
peach orchards in France. Both chrysopÍdae and coccinellídae had a

less than L% parasítization rate. Thís contrasts greatly Í^ríth ¡¡e 2OZ

parasitizatíon rate of coccínellids ín vegetable and grain fields in

central Missouri (Rícherson and DeLoach, r973). The hígher percentages

obtained from cultívated areas may be due to the concentratíon of aphid

colonies and hense a more concentrated population of pred.ators availa-

b1e for parasitoid attack. Of the over 420 specimens of Chamaemyiíd.ae

collected" an estimated I57. r4'ere parasítízed. One of the specíes of

parasitoids of chamaemyiídae was a ne\^/ species of Dendrocerus.

In addition to the parasitic Hymenoptera collected, one nematode

parasitoíd was collected from an adult Hippodamia convergens. unfor-

tunately, due to ímproper preservation methods, this specimen could

not be identified.

PARASITOIDS OF APHIDS

A. Collections

Fourty-seven percent of the aphid species collected were parasi-

tízed by one or more sp¡cies of Aphidiidae, anð. L6% by Encyrtidae.

The mosL common specíes of parasitoÍd collected was Lysiphlebus testa_

ceipes(Tabre 7, page106), and at least one ne\¡/ species of praon from

Most of the parasítoÍds of aphids (ex-

cept Praon spp.) r,rere collected ín woodland areas, particularly ín dec-

iduous forests, and clear-cut areas(Table 13). praon spp. \,/ere most

Uroleucon spp . Ï/as collected.
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conmon ín cultÍvated areas.

aphid coloníes near bodies

Only a few parasitoids were obtaíned from

of water.

B. Emergence

A few emergence problems arose possibly due to dry conditions in

the laboratory. In addition, many of the parasitoids in overwintering

cocoons collected in both the spring and fall did not emerge. This

also may have been due to 1ow hurnidity, or in the case of spríng

collecti-ons, the parasitoids may have not survived the winter.

C. Host Selection

According to Stary (f968b), Aphidíidae rend ro be hosr specific

due to their para1le1 evolutíon with the Aphidoidea. unfortunately,

due to taxonomíc problems in the Aphidiidae and Aphelínínae, and due

to ímproper mounting of the Aphelininae, many specimens r^iere not iden-

tified to species. As a result, observations of host selection were

limited.

In 11 of 24 collections, L . testaceipes was associated with aphid

colonÍes on Prunus vírginiana (often with Rhopalosiphurn cerasifoliae

and Asiphonaphis pruni colonies). rn B of 10 collectÍons, Adialytus

salicaphís parasitized Chaitophorus populicola. Alternatively, Aphi-

dius nigrípes attacked a wíde range of aphid specíes in a variety of

habitats, includíng ocean shorelines and tundra near Churchí11, where

aphid colonles are few and widely dÍspersed. rn order to take advan-

tage of, and survive ín habítats such as these, a parasitoid would have

to be a generalist.

Al1 but one sample of Aphelininae were collected from rsmallt aphid
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species. This seems logical since a) a sma1l parasitoid would have

díffícu1ty attacking a large aphid, and b) the developing parasitoid

larva would not be able to utilize the entire aphid, thus killing and

mummífying the aphid rníght be difficult.

D. Secondary Parasitoids

0f the 800 specímens of parasítoíds of aphids collected, 432 were

parasitized by secondary parasítoíds. More secondary parasitoids were

collected in 1981 than in 1980. In 1980 only one specíes of Alloxys-

tidae was collected(Table 11). Since endoparasítoíds are reported to

be host and habítat specific (Guitierrez, I97O; Karnijo and Takeda, L973) ,

this lack of species diversity in 1980 may be related to a limited

primary parasítoid species diversity, stemmíng from the lirníted aphid

specíes diversíty in spring and early sunmer 1980.

APHIDS I^IITH NO NATURAL ENEMIES

Eleven of the 108 species of aphíds collected appeared to have

no predators or parasitoíds. Five of these 11 species hTere woo11y or

r^rax-covered aphids. Accordíng to Johnson and Har¡kes in Dixonr r1958;

and Hodek, 1966, highly coloured, vroo11y, or Ìdax-covered aphíds are

often not readily acceptable as food by predators. It is apparent

from host records reported ín Table 8, that thís Ís not always the

case. However, for the 5 specíes mentioned al ove, unacceptabilíty

may be the reason for absence of enemies. The waxy aphid Aphis crac-

cae appeared to have no natural enemíes. It might be argued that this

species was only introduced to North Ameríca approximately 17 years

ago(Quednau,7966; Russell, 1966), and has probably not had time to
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tacquírer natural enemies. However, the wax-covered aPhid HYadaPhis

tataricae, which was introduced to North America uríthin the last 4

years (Boísvert et 41., 1981), has already been exploited as a food

source by many predators (Table 8, page 139).

OËher species with no apparent natural enemíes were all rela-

tively rare.
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XI ST]MMARY AND CONCLUSIONS

During the summers of 1980 and 1981, samples of aphid colonies

were collected from various areas of Manitoba south of the 52nd para-

11e1, and from Churchí11, Manitoba. Predators and parasitoids of aphids

from these colonies !üere sorted, and immature predators were reared

through to adulÈ on a diet of pe4 aphids. Notes on the predators' re-

actíon to thÍs díet, and general behavior \,rere recorded. At the end

of each year, adult predators and parasitoíds r¡rere sorted and identi-

fied.

A greater aphid, predator, and parasítoid species diversity was

obtained in 1981 than in 1980. ThÍs was attributed, at least in part,

to hot dry weather in spríng of 1980.

At least 108 aphid species from 42 genera were collected from over

71 host plant specíes. At least 69 species of predators, from 21 farní-

1ies, and over 27 species from 2 families of hymenopteran parasitoÍds

of aphids were collected from the aphíd colonies. Eleven of the aphíd

specíes appeared to have no predators or parasitoids associated with

their colonies. Of the predators tested, specímens from 51 species

would consume pea aphids, and specimens frorn 19 would not.

Over 24 species of parasitic Hymenoptera from 5 families parasÍ-

tized predators of aphids, and 15 specíes of secondary parasitoids

from 5 farnilíes attacked parasitoids of aphíds. Three species of egg

parasítoids(hosts unknown) were also associated with the aphíd colonies.

Of all the predators collected, only four species of predators
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showed a preference for one particular aphid species(or genus) over

all others. several predator species appeared to prefer one group of

aphíds over others. Habitat preferenees of varíous predators were dis-

cussed ín relatíon to theír choice of prey. rn some cases, habitat and

prey choíce \¡rere correlated , while in others, they v/ere not .

Not all of the parasitoids of aphids were ídentified to species,

thus host preferences could not be díscussed ín any greaL detail. At

least one species of Adialytus appeared to have a definíte preference

for Chaitophorus populicola over al1 other aphÍds. In addítíon, in

those specíes that were identified, it appeared that the degree of

habitat and host preference .t,,rere positively related.

Some of the prey/host preferences discussed may reflect which

aphids rÀ7ere most conrnonly collected rather than distinct preferences

of predators and parasitoids. rn addition, some records may not be re-

presentatíve of a predatorts normal prey choíce, since r¿hen a predator

ís starvíng, it may ín an effort to survíve, feed on a colony of aphids

whích are nutrítionally sub-optírna1 for that predator.
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