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A STRACT

THZ SEASONAL HISTORY AND GEOGRAPHIC DTSTRIZUTTAON OF APHIDS
INFESTING RASPDERRY, BLULBERRY AND STRAWBERKY
IN ThHE LOWER PENINSULA OF MICHIGAN

by Francis bdward Giles

The seasonal histories of aphids infesting raspberry, blueberry
and stravberry are described, Vith the exception of two species, all
of the uplids were found '0o be ahundart ird ot res:ricted in dis:'ri-
bution, Only two s'ravberry wphids were found to be migratory.

Amproroptora rubi (Kil:.) tas commonly found o raspberry bu-

not on stravherry. The preferred feedirg locition was fourd to be the
terminal portiors of zhe canes and the leaves. Specimens were col-
lected more frequently from red raspberry “han from bluck raspbercy
except in qualititive samples from commerci.l fields where the specics
was found to be abour equally abundant or bo:h hosts, This species
appeared to prefer cultivated bluck raspberry to 'ild black rospberry,
Large populariors of this aphid were not found uatil :he firs: or
second veeks of August,

Amphoroptora sersocriaia lauson was commonly found on the canes

of raspbervy. A definite preference for both wild ard cultivared

blick raspberry over red raspberry was shown, Large popula:ioas were
d0° found until *the las: weck of July or the firs. week of Augus: .

3

The sexual forms of 'is species are described for the firs: trime.
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Aphis vubifolii (Thomas) was found to be one of e most common

aptids infestirg raspber

ard bluacknerry. Grearer prefercice was
shown for red raspberry *t:an for bluck raspberry. There was some iodi-
cation t*at -wild plants of all rypes are preferred to culiivated stock.
is species was found to be almos: exclusively o lexzf-feeder., The
fundactrices appeared eurly in the spring and were present on the plants

for over a montli. Sexu.les appecred late in the full and remained on

the plan:ts for long periods, FEgg production was usually high, Lorge

populations of :i:is species were encourtered in late lay and Jure and

were present for lorg uabroken periods.

Yasoraphis rubicola (Dest.,) appears to be in the southerly
limit of i:s range in Michigan. It was no- found in quantitative
samples from commercisal fields ard orly rarely in other collections.

The preferred feedirg location appears to be the terminal lewes of

ispberry pliats. Becuuse apierde vere found throughou' e sceuson,
and alate femsles irere not porticularly abundart in late £all, this
species is not lought O De migraory.

The most commo: mlucberrcy aphid collected was Hasonaphis pepperi

aeGill.  This species was fourd 1o only the wesiern counties of -he
Lower Perinsula. The preferred feeding locotios appears o be :the
leaves at the buase of *he plant,

Mvzus scammelli lMason was i relatively rore blueberry aphid thar

was found in bo'bh the easierr and vesrern counties, The preferred
’ .

feeding location appears to be the leaves ot the brse of “'e pl .o
Yo blueberry .phids wvere found on wild blueberry. The poss?-

bility of direc! or indirec: compe:i:ion belween tlese lvo species is

discussed.
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Colories of Aphis spiruaecola Patch were found on blueberry plants

on two occasions. Rearirg tests showed that it will maintain itself
on blueberry plants for up to 20 days. Two of its natural hosts, Indian
hemp and spirea plants, commonly grow in blucberry plantations. Since
ciiis aphid readily moves from these two plants to blueberry, furtler
studies of A. spiraecola as a possible virus vector are indicated.
Acyr-hosiphon pisum (Harris), & migratory species, was found in-
frequenzly on strawberry. Sexual forms were rarely collecied. In-
festations on strawberry plants appear to be a result of chance
alig-tings during migrations betrween preferred hoest plants,

Acyr-tosiphon porosum (Sand.) was found to be the most commov

aphiid irfesting sirawberry. Ireference was stown for cultivated plants
over wild plants. This species also colonizes rose plunts in Michigo:.

Ap'is forbesi Weed vas zle only smzll fruit aphid found or the

roots of the host plan:. It was not collected i abundance in the
Lower Peninsula aad showed a preference for vwild strowberry and bome
grown plants to commercially gr w siock,

Aphis gossvpii Glov, is frequently mistaken for i, forbesi when
found on strawberry. This species was collected ot culiivared stri-
berry grown ir greenhouses as well us in the field. It was vever
found on wild plants., 1Its scarcity on sirawberry, aad e foct thae
mosz colleczions consisted of nvmprs, indicare that most colonies are
the resul: of chance visits by alate females. A record of «r ovi-
parous female on stravberry, tihoushi Lo be previously unrecorded, is

giver,

Clae'osiptos fravacfolii (Cock.) was found to be one of the
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raeres: of the sirauberry aphids. It w.s collected only in home gurdens,
nurseries and impor:zed experimentol fwbrid planczs., 1Tt is possible thar
this species is presen: in the Lower Penirsula only wvien it is infro-
duced o imported plants.

Cractosiphbon miror (Forbes), the most importen. vector of struw-

berry viruscs ir the Lower Teninsula, preferred wild stiravberry and
home grown plants over commercial stock. Sexuil forms have a long
time span on the pluants and egg production was noted Lo be moder..ely
higih on some occasions.

Cacrosiphum euptorbize (Thomas) is a migratocy species that uses

strawvberry as 4t leas: one of i:s secondary hosts in the Lower Feni--
sula. Large infes-atiors were found in the spring and fall but rever
in midsummer. Prefererce was shoun for s'rawberries grown in home

gardens and commerci=l fields,

Jacrosiptum rosace (L.) was rarely fourd on sirawberry; tle pri-
mary rost in the Lover Peﬁinsul& is probably rose.

Tie first appeariaces of <he furndatrices of various wphid
species are correl.ted wit growirg degree duays. Fvidence is presented
‘o show that there is 1li-tle difference in the time of :'e species’

“Ppeariance in the westerrt counties arad in the midland, or a- mos <,

o

this difference amoun'ts :o orly four duys.

Tre distributior of ive api:id species ard tle parasi-es, predators

and an's associsted with them are lis-ed. The possibilizies of aphid

populations being influenced by charges in tost pl.n

gy ~are

discussed.
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INTRODJCTION

Aphids are smill, delicate insects that are found on most plzants
throughout the world. Their ability to reproduce parthencgenetically
and viviparously, and the short period required for maturation, enables
them to reach epidemic numbers very rapidly., DMost species can produce
winged forms under certain conditions., These can fly into aphid-free
fields and start hecavy infestations,

Aphids are one of the most serious agricultural pests. Their
common name, ''plant lice" connotes the distaste with which they are re-
gerded by commercial food growers, agricultural workers and consumers.

Aphids live entirely oc plant sap. Coatirued feedi. g by large
colonies can cause plants to become unthrifty and can lower the sugar
content of a crop. Toxic substances injected by a feeding aphid may
result in stunting, deformation of lesves or fruit, or the formation of
gills on leaves, stems or roots., The excess sugers present in the sap
are excreted by these insects as honeydew which may disfigure personal
property and plants,

Frequently large deposits of horeydew support the growth of mold
on the plants. These molds may lower the morket value of a crop and
interfere with photosynthesis and norm:l pollinatio..

The &bility of some uaphid species to transmit viruses results
in diseases .which reduce crop yields und may bring about the death of

the host plant. The presence of only a few virus vectors, feeding for



ro

only a short time, is all that is needed to inoculate a stand of heulthy
plants.

Since very little work hus been done on aphids in Michiganr, it
is difficult to estimate how many species are preseat in the State.
Leonard (1963) estimuted that between 303 and 450 species occur in
New York, and it is possible that as muny can be found in Michigan,

It is unfortunate that so little is known about the aphid f.iuna
of Michigan as it is one of the leuding .gricultural states in the union,
It ranks first in the production of black ruaspberry, fourth i~ red
raspberry, second in blueberry and, third in strawberry.

When this resesrch was started, only four aphid species were
definitely known to irfest smull fruits in Michigun. Nothing was known
of their distribution, relative abundance and biology. Since smull
fruit farmirg is so important to the Michigan economy, and promises to
become even more important ia the near future, an investigation of these
pests appcared to be & worthwhile project.

A brief outline of the generalized aphid life cycle follows.

This will serve to «cquaint the reader with terminology used by the
author,

Nymphs hatch from ovurwintering ecgus in the euarly spring; these
develop into stem mothers or fundatrices. The fundatrices reproduce
parthenogenetically and viviparously to give progeny which mature into
the rext morphs, or forms.

The summer viviparae consist of apterous and alate fem:les which
also reproduce partherogenetically and viviparously., The wivngless summer

viviparae are commonly spoken of as apterous females or viviparous



females. The term apterac includes both the nymphs and sexually miture
individuals, or imagines, of the apterous viviparous fem:le. The winged
summey viviparae are called alates, or alate femailes, Since the pymphs
that will develop into winged forms have external wing pads, they cre
called alatoid nymphs. The summer viviparae are the most abundant forms
and are present during the greatest portion of the season. Occasionally,
anomalous specimens are produced which have abortive wing pads «nd show
characteristics of both the zlate aird apterous females; these are known
as intermediate forms,

In the fall of tnhe year, the summer viviparae produce nymphs
which mature into sexuales, or true male and female forms., After these
morphs mate, the females produce eggs which overwinter and complete the
life cycle. The oviparous females are usually apterous and are termed
oviparae; males are usually wiaged.

Since the summer viviparac are most oftern encountered in the
field, all taxonomic keys are based on these morphs, and especially

upon the alate females. The identification of the other forms can be

very difficult, if not impossible.



REVIEW OF LITEKATURE

Amphorophora rubi (‘laltenbach)

Mason (1925) and wWinter (1929) stated that this is a cosmopolitan
species found mzinly on the plants of the genus Rubus. Uinter reported
it to be the most active aphid on raspberry. He stated thait it was a
leaf-feeder and thait it was most abundant on red raspberry. Populations
fluctuated gre:atly and specimens were hard to find after hot, dry
wedather, Alates were uncommon in Minnesota. Eggs were laid on the
leaves but were hird to find.

In testicg seven varieties of red raspberry for resistance to
this species, Winter found that the variety Lathim ranked second in
resistance. In Cannda, Stace-Smith (1960) reported that Latham was
susceptible to this species, and Daubeny and Stace-Smith (1963) reported
liérge colonies of this aphid on Latham.

A. rubi is the principle vector of raspberry mosaic (Cooley
1936, Daubeny «nd Stace-Smith 1963) and has been shown to transmit
black raspberry necrosis virus (Stuce-Smith 1960). It is also a
vector of Rubus yellow net (lennedy, Duy and fastop, 1962). Cooley
(1936) found that practically &ll wild red raspberry and some wild
black raspberry were infected with mosaic in New York,

There are races of A, rubi that differ in ability to colounize
different hosts and to transmit dise.ses (Russell 1962, Dzubeay and

7
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Stace-Smith 1963). TIn western United States, Cancda and, o some extent,
Nova Scotia, it is a pest of strawberry (Craig and Stul:z 1964, Frazier
1951). Plakidss (1955) reported that it transmits some or =11 of the
components of the strawberry yellows and crinkle virus complex. Mellor
and Forbes (1900) cited Frazier as being successful in tréansmitting
strawberry mottle virus with this species.  lennedy et 1. (1962) listed

this aphid us a vector of strawberry lesf banding.

Amphorophor:» sensori.ta Mason

Mason (1923, 1925) erected this species but did not describe
the sexual forms. He found it to be exclusively a cane-feeder and
thought that it might be migrarory us few specimens were found in the
summer. Winter (1929) did not consider it migratory and reported that
black raspberry was the preferred host. Both authors reported it widely
distributed in North America with a range as fur south as Virginia.
Patch (1938) did not list it from any hosts except Rubus spp. Cooley
(1936) stated that it is a minor vector of raspberry mosaic. Kennedy

et al. (1962) listed it as a vector of black raspberry necrosis,

Aphis rubifolii (Thomas)

.

This species was reported only from the leaves of raspberry
and blackberry plants (Patch 1938, Palmer 1952, Leonard 1963)., Winter
(1929) reported it common throughout North America and stated that it
preferred the undersurfaces of wild red raspberry leaves., In early
September he found an average of 54.7 specimens on a leuf but reported

courts as high as 219 per leaf. He also observed that the eggs hatched



when the buds first turned green.

Cooley (1936) reported this species an inefficient carrier of
raspberry mosaic and the sole vector of leaf curl in raspberry and
blackberry. Hennedy et al, (1962) listed it as a possible vector of

black raspberry necrosis,

Masonaphis rubicol: (Oestlund)

This aphid was reported only from the plants of the geaus Rubus
Patch 1938, Pulmer 1952, Leonard 1963). MacGillivray (1958) recorded
it from New Brunswick, Nova Scotia, Quebec, Ortario and British Columbia.
Winter (1929) reported it from California, Minmesota and Maire. Cooley
(1936) and Polmer (1952) found it rare in Colorado and New York. In
Michigen, Benrett (1932) had to import colonies for experiment.l work.

MacGillivray (1958) stated that the life cycle was not clear;
although specimens were found on raspberry <1l summer, it could hive an
alternate host., She recorded cpterous and alate females from June 16
to October 22 and sexuales on October 4. In Colorudo ond Uteh, Polmer
(1952) recorded apterous and clate fem:les from August 28 to October 23
and alate mules or September 25,

Cooley (1936) did not consider it &1 importunt vector of rasp-
berry mosaic. XKenuedy ef 21, (1962) listed it capable of transmitting

black raspberry necrosis.

Misoraphis pepperi MacGillivray

MacGillivray (1958) reported this aphid from Haire and

Pennsylvania on Vaccinium nugustifolium Ait., V. corymbosum L.,
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V. stamineum L. and Viaccinium sp. Leorard (1963) reported it from
New York on V.iccinium sp.

In Pennsylvania, MacGillivray (1958) recorded fundatrices on
May 25 and June 1, opterous ond alate females from !y 25 to Seprember 1
and oviparous femcles on October 16. 1In Michigan, Tuttle (1947) found
ornly a few aphids. He reported thot they appeared to be of one species

and were causing no noticeable danmige.

N

Myzus scammelli Mison

Mason (1940) recorded this i phid on cranberry in New Jersey.
tacGillivray (1965) stated that it occurred on the low sweet blueberry

(V. augusrifolium) in Nova Scotia. Marucci (1954) found that it pre-

ferred the soft, succulent growth ot the base of the cranberry pl.unt.

He considered it & rare aphid but stated that in recent years it has
become more abundant. The greiatest numbers were found in Moy zard ofter
Jurie it became scarce. 1lis attempts to trausfer this species from
cranberry 2o blueberry were not successful. He stated thaet the toughness
of the leaves m:y hive bren respornsible for the failure of this aphid

to colonize blucberry.

No literature was found to iandicate that M. pepperi or . scimmelli

are known to transmit virus discases. As shoestring disease is becoming
more’ common in Michigan plartotiors it is interesting to note thut
Lockhart and Hall (1962) have found this discase to be present in 11

lovbush plants (V. sugustifolium) tested in Nova Scotia, This blue-

berry species also occurs in Michigar.



Acyrthosiphon pisum (liltenbach)

This is a cosmopolitan species thit is found mainly on plants of
the Leguminosae (Hille Ris Lambers 1947). £Evars and Gyrisco (1956)
stated that this aphid is generally considered to be nonmigratory although
it flies from perenniul to annual legumes., No records of this species

transmitting strawberry viruses were found.

Acyrthosiphon perosum (Sanderson)

' This species is found throughout North America on Rosa spp. and
stravberries (lason 1940). Puolmer (1952) reported it ovly from rose in
Colorado and Utah; Mason (1940) found that it was more common on rosc thoan
stravberry although the eggs were luid on both plants. Craig and Stultz
(1964) found it to be the most vcburdant strayberry cphid in Nova Scotia
where it represented 53.17% and 73.3% of the :phids collected in o two
year period. Demuree and Mircus (1951) stressed the importince of
knowing the exact status of this species as & strawberry pest in view
of its potential as a virus disease vector. It has been shown to be
capable of trarsmitting strawberry wottle and some, or «ll, of the
components of the yellows and crirkle virus complex (Plakides 1955,

Craig and Stultz 1984).

NKennedy et al, 1962,

Aphis forbesi Weed

This species is apparently restricted to stravberry (2atch 1938,
Palmer 1952), 1Tt is distributed throughout North America but appears
to be more sbundant in the eastern section of the United States (Palmer

1952, Allen 1959). 1In Nova Scotia it compriscd only 17.17. ard 2.37 of



the collections made in a two year period (Craig and Stultz 1964).
Many authors, including Hottes and Frison (1931) and Cutright (1925),
reported that this aphid is carried to the plant's roots by ants,

Marcovitch (1925) stated that Lasius alienus (Foerster) is an important

ant in this respect but that Pheidola vinelandica 1s the most common

ant doing this in Tennessee. VYheeler (1910) listed ants of the generu

Myrmica and Crematoguaster among those that commonly attend uphids but

stated that the genera Lasius ond Prenolepis are among those most per-
fectly developed in this respect. Attempts to transmit strawberry
diseases with this «phid have never been successful (Xennedy, Day and

Tastop 1962),

Aphis gossypil Glover

This is a cosmopolitan species (Patch 1925b) consisting of maay
races with .different life cycles (Fodenheimer ..nd Swirski 1957).
Leonard (1963) listed 60 food pluaats for this &phis in New York. Patch
(1925b) reared it on strawberry experimentally but reported th.at its

primary host in Maine was orpine (Scdum purpurcum Tuusch). LKring (1959)

found the primary host in Connec:icut to be Catalpa bignonioides Walt.

and showed that this species is a faculative migrant., Batchelder (1927),
Walle (1933) and ixing (1955), described the many color and morphologicul
variations of this aphid. Tennedy et al. (1962) listed this species s

capable of transmittirg strawberry mottle.

Chaetosiphon fragaecfolii (Cockerell)

This is a cosmopolituan aphid (Schacfers 1960) chat occurs on
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rose, strawberry and Porentilla spp. (llottes and Frison 1931, Palmer
1952); Schaefers (1960) stated that Potentilla spp. is not a preferred
host. Patch (1938) and Plakidas (1955) reported it from rose and straw-
berry, and Leonard (1963) reported it only from strawberry in New York.
Although Palmer (1952) observed migrution of aulates from rose to straw-
berry, this species has no alternate host and only mukes dispersal
flights (Dicker 1952, Schuaefers and Allen 1962). This species is a
serious pest in California but is relatively scarce east of the
Mississippi (Demaree and larcus 1951, Plakidas 1955, Schaefers and
Allen 1962), Craig and Stultz (1964) did not collect it in Nova Scotia
during a two year study, and Fulton (1954) did not find any aphids of
this genus in Hichigun during a four year study.,

C. fragaefolii is the most Important vecior of strawberry viruses,
Plakidas (1955) stated that it is the principle vector of xanthosis and
crinkle, and that it also transmits stunt and witches broom. Craig
and Stultz (1964) reported that it transmits mottle arnd vein banding
and Kennedy et &1, (1962) listed it us transmitting s:rawberry lesior,
mild yellow edge and vein chlorosis, Plekidas (1955) stated that yellow
edge is now present in wild s:rawberries east of the Rocky ountains,
but that wild roses in Washington and Oregon which harbor this aphid

did not appear to be hosts of any strawberry viruses,

Chac-osiphon minor (Forbes)

This aphid is found throughout the Urited States but is more
abundant east of the Mississippi (Demaree and Morcus 1951, Palmer 1952,

Plakidas 1955). 1t appears to be restricted to s:irowberry (llottes ard

[
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Frison 1931, Patch 1938, Palmer 1952, Leonard 1963), but Knowlton (1954)
reported it from Po:entilla sp. in Washington. Craig and Stultz (1964)
cited Rorie as saying it was the dominant vector in Arkansas., However,
in Nova Scotia these two authors did not find it in 1961, and in 1962 it
accounted for only 0.57 of the collections. Fulton (1954) did not
collect any aphids of this genus during a four year study in Ulichigon.
C. minor has been shown to transmit virus type 1 and 2 of Demiree
and Marcus (Plakidas 1955) and s:rawberry mottle (lennedy et ol., 1962).

Demaree and Marcus (1951) reported that Potentilla simplex Michx. can

serve as a symptomless host of type 1 and 2 viruses, In Michigan, Fulton
(1954) found that P. anserina L., P. argentea L. and P, recta L. acted

as latent hosts of type 2 virus.

Microsiphum euphorbi.e (Thom:s)

This is a polyphagous and cosmopolitun species (fastop 1958),

Patch 0925a) and Leon.rd (1903) stated th.t its primary host is Rosa sp.
Patch observed some ovipositior on strawberry in Maine but stated that
the fundatrices rarely hatched. She also stated that spring colonies
had been reported in New Jersey. Demaree and Mircus (1951), however,
reported it was a frequent hobitant of strawberry and stressed the
importance of knowing this species' exict status in view of irs
potential as . virus vecter., Craig wad Stultz (1964) fourd that it
account for 22,77 of their collections in 1261 and 15.57 in 1962 ard

stated that it is a possible vector of l:iteat C virus,



Macrosiphum rosae L.

This is a cosmopolitan species that is apparently restricted to
Rosa spp. (Patch 1914, Hottes and Frison 1931, Palmer 1952, Leorard 1963).
Mellor and Forbes (1960) stated that this aphid is capuble of trans-

mitting mild yellow edge and vein banding viruses.

Fluc:tuations of Aphid Populations

Many investigations have been instigated to explain the flucgun-
tions of aphid populations. In recent years, attention has been focused
on the reactions of aphid populations to the physiological activities of
the host plant. Bodenheimer and Swirski (1957) gave several examples
in which aphid species apparently respond to physiological chuanges of
the host plant. They also stated that indirect competitica can occur
when any sucking insect feeding on a leuf, changes the physiological
condition of the leaf, and renders it unsuitable for future aphid
feeding. Kennedy, Ibbotson and Booth (1950) showed that Myzus persicae
(Sulz.) and Aphis fabae Scop. preferred young, growing leaves and
senescing leaves to miature leaves. Ibbotson and Keunedy (1950) showed
that this preference was modified by the rate with which the leaf was
grovwing or senescing. The apparent reason for these reactions is the
young leaves are areas in which nitrogenous substances are being
mobilized for protein synthesis. The senescing leaves are areas where
proteins are beinrg hydrolyzed and trarslocated. Both leaf types by
concentrating nutrients, apparently provide a more suitcble site for
aphid feeding «¢nd reproduction than do mature leaves.

Dicker (1952) working with C. frogsefolii on strawberry in
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Great Britain, found that in first yeer plarts the population of this

aphid increzsed steadily tlhroughout the sewson. n older ints, the
hid ezased steadily czlroughout t! > T lder plants, the

jaoy
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aphid population peaked in early spring and then declired rapidly. 1
hypothesis, although admittedly not the complete explanation, was that
the first year plants produced leaves steadily ull secson and the
physiological activities of the plant, not being disrupted by fruit
formation, yielded a steady supply of nutrients that permitted a steady
build up of aphids. Older plants exhibited a spring flush of growth
and this increased physiological uctivity enabled the aphid population
to increase around the time of early fruit ripening., After the fruit
had ripened, leaf production and development decreased, and the aphid
population declined due to lack of suitable feeding sites, Dicker also
suggested that at the time of fruit ripening, physiological changes
occur in the leaves thut are unfavora:ble to aphid reproduction.

Schaefers and Allen (1962) found evidence that C. fragaefolii
populations also tended to follow fluctuations in strawberry physiology;
however , under California conditions the population peaks were not 2s
closely tied to fruit production as repor.ed by Dicker.

Schaefers and Allen pointed out that the lower leaves of the
strawvberry provided a cooler and more humid microclimate that is more
favorable to aphid survival ard increise, They found, as did Dicker,
that high aphid mortuelity occurred due to splashings of rain and mud,

especially after fields had been topped.



STATEMENT OF MITHODS

General Collect.ing

rost of the aphids gollected were t.:ken by means of & #1 w ter
color brush, the ends of which were trimmed to a fine point., This ir-
strument allowed the delicate specimens to he removed from the plunt
without damage and provided the collector with a positive record of
aphid-tiost plunt association,

Aphids were collected und stored in 957 ethanol. Storage in
707, alcohol, as recommended by Essig (1948) and Palmer (1952), resulted
in poorly preserved specimens,

Nymphs found in the field were frequently ccged and zllowed to
mature and reproduce; the entire colony was then removed for identifica-
tion., Clip cages used by c Clanchan (196!) were found to be too small.
New ones were fashioned from microscope cover slip boxes (Tig. 1).

These boxes had plastic screen windows ind were tied to the plunt stem.
Loose string or cotton pucking was used to make the cages "aphid tight',
Although adequite, the cages were avkwerd to handle and were repliced
by cages made of plistic centrifuge tubes s described by Psschke
(1959).

To collect alate forms, sticky traps and water traps were pliced
in test plots. Sticky traps were made from the bottoms of commercial
one pint ice cream containers (I'ig. 1). These were painted with
Canary Yellow Effecto Enamel (Pratt and Lembert Co.) and coated with

14



Fig. 1.--Aphid cages and sticky traps used by the author.
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Mapco-Stikem (Michel & Pelton Co., Oakland, Calif.). These traps worked
well but became covered with ecrth and debris., Trapped aphids were in
such poor condition that identificuition was impossible and the use of
sticky traps was discontinued.

Water traps were made from miscelluneous metal and plistic pans
measuring approximately 18" X 12" X 8", Aphids collected in these con-
tainers were in fairly good condition except for mold and derritus which
adhered to them. 1In addition to the problems described by McClanzahan
it was found that the traps had to be cleauved and refilled about every
three doys, This limited their v:ilue and it was decided to use the
presence of alatoid nymphs to indicate the uppearance of alates (Dicker,

1952).

Mounting

Freshly killed material was heated in the storage alcohol at
just below boiling poin:t for five minutes to eliminate internal air
bubbles. Specimens preserved for more than 24 hours did not require
this treatment.

Initially, uéhids were cleured by the techiniques recommended
by Essig and mounted in Turtox CIC - 10 medium (Generul Biological
Supply louse, 8200 So. Hoyne Ave., Chic.:go). Both the techniques and

mourniting medium proved unsatisfictory and the clesring and mounting

procedures developed by llille Kis Lambers (1950) were followed.

Identification

Most specimens were identified by meuns of a compound microscope
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equipped with a phase contrast optical system and &« measuring eyepiece.
Large samples of apterae were frequently determined with a Wild Model V
dissecting microscope equipped with both substage and conventional
illumination and having a magnification of up to 200 X; when this micro-
scope was used, the aphids were first cleared and then examined while
still in the clearing solution. Vibrations and convection currents made
focusing difficult and questioncble specimens had to be mounted for
inspection with a compound microscope. In retrospect, it is doubtful

if the use of 2 dissecting microscope saved any time over conventional
methods of identification,

The two "standard" references, '"The Plant Lice, or Aphididae,
of Illinois" (Hottes and Frison, 1931) and "Aphids of the Rocky Mountain
Region'" (Palmer, 1952) were found to be inadequate. Public.tions
proving helpful were those of MacGillivray (1958), iason (1925, 1940),
Schaefers (1960), Richards (1963), Bachelder (1927) and Hille Ris Lambers
(1953).

Sampson's keys to rymphs (Sampson, 1946) were of limited value
and most nymphs were de‘ermined through the aid of Miss Louise Russell
of the U.S. Department of Agriculture. Through the cooperation of
Miss Russell and Dr. M. zZ, MacGillivray of the Canada Department of
Agriculture the author was able to .iccumulste enough determined miteri:1
to enable him to make his own idertifications.

Parasitized aphids were collected along with the leaf or stem
to which they were attached and placed in screw cap vials., To avoid
the growth of molds, the vials were left uncapped for 24 hours to allou

the moisture from the plant material to evaporate. The parasites that
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emerged were sent to the U,S. Department of Agriculture, Insect Identi-
fication and Parasite Introduction Fesearch Branch for identification.
Heavy clearing of the parasitized aphid was necessary due to dis-
coloration of the integument and the presence of exuviae and internal
frass pellets from the parasite. This was accomplished by placing the
plant material and the aphid on a slide in a drop of XKOH and addivg a4
cover slip. The slide was heated until the specimen was clear and'
pliable. The aphid was then washed, separated from the plunt materiazl,
and mounted, Identification was made with a compound microscope.
Although many specimens could not be identified due to parasite-
induced distortions, this method of identification is more positive
than the common one of identifyinrg the parasitized specimen by means of

a normal specimen collected from the some plant.

Quantitative Collecting

The location and description of ench test plot with the dutes of
collections and the rumbers of aphids tuken cre preserted i Appendices

VI through IX.

Wild Red Raspberry, 1951 to 1963 (Fig. 2)

This stand was too small for true random sampling. To reduce
personal bias, sampling was begun at different ends of the stand every
week,

At every five paces a plant wuas selected. Three compound leaves
were picked from each plan:. These leaves--one from the tip of the

plant, ore from the base of the plunt and onre midway between top and
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Fig. 2.--Stand of wild red raspberry on the Michigan State
University campus.



bottom-=-wvere placed in separate jars of alcohol. Any aphids founrd on
the canes were placed in vials of ¢lcohol with a finrne brusn. Specimers
were removed from the alcohol with the aid of a dissecciing microscope
and identified.

In 1963 an attempt was made to sample these raspberry plants by
treating the leaves with heat and Methyl isobutyl ketone in EBerlese

funnels., It was found that Aphis rubifolii (Thomas) was too sedentary

to pass through the apparatus and died among the leaves., As a result,

leaf sample data from September 4, 11 and 18 are not available.

Cultivated Rispberry, 1963

The rows of plants were numbered consecutively, The plants to
be sampled were selected by pacing off along the rows. The numbers used
in selecting the sumples were taken from o tuble of random numbers
(Dixon and lassey, 1957).

Three plants in ewch plot were sampled ¢t wveekly intervals, The
collec:ions were made and the s.mples were treated as described for wild

red raspberry. Sempling was without replacement,

Culrivated Plueberry, 1954

Blueberries growing on the Michigan State University Horticulture
Farm were sampled without replucement until October 11. On this dare
all the plants in euch varice-al row had been sumpled. Subsequent samples
had to be made from plants which hud been sampled earlier in the season.
Each plant was numbered and the plant to be sampled was chosen

at random. Two plants of each variety were sampled at approximately



two week intervals.

Collections were made with the D-Vac model 12 Sampler (D-Vac Co.,
1462 callens Rd., Ventura, Calif.). An evaéluation of the efficiency of
this machine was made by Maki (1965).

In taking the szmple, the running D-Vic maichine w.is positioned
in the foliage so that a branch was in the net. The michine was then
pushed deeply into the plant until the branch stopped its forward motion.
This operation was repeated five times around the top and around the
bottom of the plant so that the plunt was completely encircled. The
collections from the crown and the base of the plant were “reated
separately with Methyl isobutyl ketone inn a2 portuble Berlese funnel
designed by Niemczyk (1963).

In 1963 it was decided that the author would cooperate with
Mr. T. L. Burger who was also doing graduate research on blueberry in-
sects. Aphids collected by lr. Burger from plantations in 1963 and
1964 wvere submitted to the uuthor for identification and the results
are presented in this thesis., For a description of the collecting «:nd

sorting techniques used in this p.rt of the research see Burger (196v).

Cultivated Strawberry, 1964

The rows of plants were consccutively rumbered and the urens
to be sampled were selected by puacing off along the rows. The numbers
used in this operution were drown from a tuble of random numbers.
Sampling, which was done at spproximutely two week intervals, was
without repl.ucement. Five areas were s.mpled in each field on euch

collecting date.
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When the area of the strawberry row had been selected, the runniag
D-Vic machine was lowered to the ground over the plants and then raised.
This cycle was repeated ten times, allowing about one second for e:ch
motion. The contents of the net were then transferred to a portable
Berlese funnel. As the amount of debris picked up in taking five samples
was too great for the copacity of the Berlese canister, the samples
were treated as follows. After placing the first sample in the cenister,
the second sample was tuken. This wis added to the canister and the
tvvo samples dllowed to remain for fiftcen minutes. The Berlese funnel
was then sharply bounced on the ground five times to dislodge any aphids
that were clinging to the vegetarion, As the upper chamber was being
cleared of debris, a2 search was mude for any remaining aphids. This
procedure was repeuted for the remaining three samples.

When sampling stravberries on the Michigin State University
Horticulture Furm, it was necess.ry to modify these methods slightly
as the plants were planted by varieties in short rows. To select the
sample area, a forked stick was constructed having a spread equal to the
net diameter of the'D-Vac machine. This forked stick was "walked" up
the rows, as with « pair of navigutional dividers, until the chosen area
was reached. Two samples from euch varietdl row were placed in the
Berlese funnel and treated in the mianrer previously described. Sumpling
without replucement was practiced until September 13 when the entire
length of the verietal rows had been scmpled., After this date sub-
sequent samples were mede from ireas that had been sampled earlier in

the season.



RASPBERRY APHIDS

Wild and cultivated raspberry plants were qualitatively examined
from July 1, 1961 through 1964. Duata summarizing the relative «bun-
dance of the aphid species in various collecting situaticons are pre-
sented in Table 1. 'No aphids were ever found on the roots of the plants
or in the leaf litter from the raspberry beds.

TABLE 1.--The relutive abundance of raspberry aphids taken in qualit-tive
collections from 1961 through 1964

Number of Collections Amphorophora  Amphorophora Aphis Misonaphis
Made in Various Sites rubi sensoridata rubifelii rubicolu

Commercial fields

Red raspberry 12 33.3% 16.77 33.3% 16.77

Black raspberry 40 35.0% 42,57 12,57 10.07
Home gardens

Red raspberry 54 L4 47, 18.5% 40.7", 7.47

Black raspberry 1 0.07 100.07 0.07 0.0
Nursery stock )

Red raspberry 4 25.07% 0.0% 25.0% 25.0
Black raspberry 3 0.07 66.07. 0.0 0.0
Wild plants ) B

Red raspberry 18 38.9% 11.17% SS'Of 5’§f
Black raspberry 13 11.1% 38.9% 38.97 16.7%
Blackberry . 5
ild plants 3 0.0° 0.07% 100, 0. 0.0/",
Cultivated plunts 7 0.0% 0.07 42,97 0.0°

Amphorophora rubi (iiltenbach)

This was a common species that wus found on cultivated red rasp-

berry (Rubus idceus L. x Rubus strigosus (lichx.)), wild red raspberry
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Rubus strigosus L.) and on cultivated «nd wild bluck raspberry (Rubus
( g pberry (Rubus

occidentalis L.) throughout most of the Lower Peninsula, In 1961, large

infestotions were encouatered in Clare Co, on August 27, in Emmet Co.

on September 19 and in Monroe Co. o:» September 30. 1In 1962 this aphid

wis not collected too frequently in Muiy and June but appeared to become

more abundant during the summer,

A, rubi was the most uctive aphid studied., U“hen disturbed, this

large, rapidly moving species would frequently release its hold on the

.

plant and drop to the ground. Observatiors indicate that this species

occurred most often on the terminal portions of the canes and on the
upper leuves. There appecred to be no prefercence for either the top or

bottom surfaces of the leaves. Copulation and oviposition were not

observed,

Quintitative Studies (iFig. 3)

Wild Red Raspberry. 1961

The first s.mples were taken on July 4. This species wis not

found until August 9, when apterous females and nymphs were taken.

The population of this spcecies increased rapidly and reached its peak

on August 14, The population muintained itself ~t this peck until

August 21 end then began to decline., No specimers were collected from

September 7 until September 27 when a number of nymphs were found.

After rhat date, only a few scattercd nymphs were token.

Wild Red Ruaspberry. 1962

The first specimen, an apterous femule, wis collected on June 29,

No specimens were found the following week, but on July 13 the numbers
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of apterae increased. This species was not found again until August 10,

when its numbers again began to increase., The population reached its

peak on August 17, and then began a steady decline. No specimens were

~aken from August 24 urtil Ocrober 12; on October 19 the numbers in-

creased slightly, but this was the last time this species was found,

Wild Red Raspberry. 1963

This species was taken for the first time on July 3. No

specimens were found aguain until July 24, On this day the population

began to build up ard reached a minor pesk on August 14, After a

decline on August 21, the population reached another minor peak on

August 28. The numbers declined after this date, and this species main-

tained iiself at a low level during mid-September until it began to
recover on September 25, In the first part of October *he numbers
declined again; oa the following week the population began to build up

strongly and the peuk occurred on October 23, The population fell off
rapidly after this, and no specimenrs were found on the last day of .
collecting.

Leaf sample data for September 4, 11 and 18 are not available,

The information presented for this time interval is for the numbers of

this species tuken only in the cane samples, It is assumed that the
population decreased during these three weeks, for on Seprember 25,

very few specimens were collected.

Black Paspberry. lMonte Farm. 1963

A.rubi was not fourd in this field,
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Black Raspberry. Johnson Farm. 1963

A single nymph was taken on September 21.

Black Raspberry. Maxwell Form. 1963

A. rubi was not found in this field.

Black and Red Raspberry. Uazlle Farm, 1963

A. rubi was not found in these fields,

Black Raspberry. Vaughn Tarm, 1963

A single ¢pterous fem:le was collected on August 10,

Red Raspberry. Vaughn Farm. 1963

The first specimens of A, rubi were collected ox June 15. The

numbers increased on the following weck but then began to decline at the

end of June. No specimens were taken from July 6 to July 20, On

July 27 the numbers of this smiall population increased bu:r a ste.dy

decline then set in. From August 10 to August 29 no specimens vere

taker, On August 29 the largest rumber of specimens was taken, The

population then began a stecdy decline thot los:ted for the rest of the

secson.,

Amphoroplors sensoriata Mason

This was a commo: species thit was collected from both wild und

cultivated red and bliack raspherry rhroughout mos: of the Lower
S5

Perinsula. 1In 1961, large infestoations wvere encountered in Berrier Co.

on July 26, in Kent Co. on July 30, in Hillsdale Co. on .August 11 and

in Newaygo Co. on September 17. Since Mison did nor describe the sexu:l



forms of this aphid, descriptions of these morphs are presented in

Appendix I.

In 1962 this aphid appeared ro become more abundan:t during July

and August. On August 18, an intermedi.te morph was collected in

berrien Co.

A. sensorista was found most often on the canes of the host plant,

It was easily noticed because of its habit of forming lincar colonies

on the canes, This species was nored to be foirly active; in any colony,

there were always a few individucls, ususzlly imegines, moving among the

colonyv, The rymphs were usually foirly inactive., Uhen disturbed, the

individual aphids of the colony would move quite rapidly, bu: were no:

particularly prone to drop from the plant. Copulation and oviposition

were not observed.

Quantitative Studies (Fig. 4)

ild Red Raspberry. 1961

Nymphs of this species were taken on sAugust 9., The population

increased :the following weck ard reached its peck on August 14, The

numbers of this species then begun to decline, until on August 30, ro

specimens were found. A sirgle numph t.uken on September 7 is the l.st

record of this species in this ploct.

Wild Red Raspberry. 1962

Only nymnphs of this species were found. These vere collected

on July 13 «nd August 17,
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Wild Red Raspberry. 1963

A. sensoriat. was not collected until August 7., The smoll
population maintaired itself #t a fairly steady level until August 21
when it diminished. During the next *wo weeks, it begun to recover and
the larges:t number of specimens were tdiken oa September 4, The rumhers
then diminished but began to build up agcin during the las:t of September,
On October 2 no specimens were found., On October 9 the numbers again
rose, but this was the last time the species was found in this plot.

Leaf sample data for Seprember 4, 11 and 18 are not available,
The information presented for this time interval is for the numbers of
this species taken only in the cane samples, and it is possible that

this species was present in larger numbers during this cime,

Black Raspberry. DMonte Farm. 1963

This species was not found until July 13 whea the population
abruptly reached its peak., The numbers declined rapidly in the fol-
lowing week, and afrer July 20 this aphid was not found ugain. However,
a visual inspection of the plants showed that smill numbers of aphids,
believed to be A. sensoriato, were present throughout the collecting

season.,

Black Raspberry. Johnson rarm. 1963

On June 8 a single specimen of A. sersoricta was found. This
species was not token sgain until July 20 when a rapid build-up began.
After a slight decline on July 27 the population began a steady increase

that terminated in a popularion peak on August 17. Durirg the next two

weeks the population declined steadily but attaired a minor peak on
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September 7. From this dase urnzil the end of September, the population
declined steadily, and none of this species was present in the samples

of the last day,

Black Raspberry., Maxwell Farm, 1963
The only time that this species was taken was on August 10,

when two apterous females were collected.

Black Raspberry. Walle Farm. 1963

This species was not abundant in this plot. The first specimens
of apterae were takea on July 20, The followirg week no specimens wvere
found. On August 10 the population reached irs peck, but declined
sharply the following week. No specimens were t.ken on August 17 ard

24, On August 29 the numbers iicreascd slightly, but this wis the last

time that this species wus found in this field,

Red Raspberry. Wwolle Form. 1963

A, sensoricte was not found in this field.
4. 2500rLa. e

-

Black Raspberry. V\aughn Tarm., 1963
This species wis not found until July 20. Onr this date the

populition rose abrup:ly but immedic:tely declired, and no specimens

were collected on the followiag week., On August 10 :the population had

begun a stendy increase tha: terminated in a population peck on

August 17. The numbers declined in the following weeks and by

September 7 no specimens were collecred. On September 28 the popula-

tion had begun to rise again,



Red Raspberry. Vaughn Farm, 1963

This species was no: found until August 10, Afrter this date the
species was not present in -he sumples until August 29, On this date
the population reached i:s pe ik and then declined abruptly. No specimens

were found on September 7. The last specimen collected, a viviparous

female, was found on September 14,

Aphis rubifolii (Thomas)

This was a common «phid that was found on both wild and cultivated
block and red raspberry throughout most of the Lower Peninsula., It was

ilso collected from wild and cultivated blackberry (Rubus allegheniensis

Porter). Ants were frequently found in colonies of this aphid., A
list of these ant species is presented in Appendix V,
A. rubifolii was found to be an extremely sedentary species that
Was not prone to move when disturbed. The preferred feeding loc:tion
appeared to be close to tie veirs on the under-surfuce of the leuaf,
On a few occasions it was found on the cones or the lec¢f petioles. .
Trouble was frequen:ly experienced in removing this small aphid
from tle plan: because of rhe teracity it showed in maintaining its
feeding position. Heat and chemicails were no- successful in driving
this species from the lecaves.
Intraspecific copulatior was no: observed, However, on
October 25, 1964, in Irgiam Co., an oviparous female was taken en copulz

.1 . - e
with an alace male of the geaus NEJFEESEELE- In 1963 oviposition wes

1Determiﬁation by Dx. II. E. MacGillivray,
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observed in Ingham Co. on wild red raspberry. Oviposition tas first
observed on October 9 and continued until October 25. The eggs were
yellow when first laid but turned bluck with @ge., Some of these cgys
were stored in 957 alcohol ard later mounted in glycerine, The average
measurement of seventeen newly laid eggs was .54 x .25 mm, The average
measurement of twelve black €g8s was .52 x .22 mm., The preferred
oviposizion site secemed co be the axils of the leaf petioles at the
tips of the plant. As oviposition activicy increased, the egos were
deposited over a greater crea of the canes until :he entire cuane and
its branches were black with eggs (Fig. 5). This was an extremely
large infestation, and a leaf measuring 1-1/2 inches wide and 3 inches

long con-ained 370 aphids,

Quantitative Studics (Fig. 6)

Wild Red Raspberry, 1961

.

Tee rumbers of this species voried errcticelly during July and
early August., On August 9 the population begun to build up «nd
reaced i:s peak on Augus:z 14, The numbers of this species then beg.u
a fairly steady declire that lasted until the first week of Sep’ember.
On September 14 the popularion increcsed again and moincained itself at
this level until tle following week, On September 27 the popula:tion
had begun to decrezse. This decrease lasted until October 18 when the
population recovered slightly. After October 24 the numbers begdan to

dvindle, No aphids were collected on November 7 &snd only 2 wvere tuken

the following week,
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Fig. 5.--Aphis rubifolii (Thomas). Oviparous females and eggs
on wild red raspberry.
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wild Red Raspberry. 1962

Or May 25 a few apterous femaoles and nymphs were taken, The
population increased the followirg week, but no specimens were found
on June 12, On June 22 the populition abruptly reached i:s peak and
then began to decline. This species miintained itself a: low levels
for tte rest of the summer. No specimens were fourd in the samples of
July 6 and 27 or those of August 3, 10 and 31. The population increased
sharply to a minor peck on September 7. During the following week the

numbers declined, then began a slow build up that lasted until the end

b

of October., 1In early November the population begun ro dwindle. Only

two specimens were found on the lest doy of collecting,

Wild Red Raspberry., 1963

A number of apterous females and rymphs were tcken on the first
day. The population of tnris species declined sharply on June 19, bu:
towvard the end of the month und esrly in July the numbers began to
build up. On July 10 the numbers decreased again but recovered somewhat
*he followirg week. On July 24 the population had agcin decreased, but
in <te followinrg weck = build up began that resulted in the largest
numbers ever observed ia this scand or in eny of <he test plo's of
cultivated raspberry. The first populitior peak occurred on August 14;
this uas followed by a sharp drop in numbers, but or August 28 the
population began to increcse again.

In an effort to cope wiih the large number of specimens collected,
the author attempted to berlese the leaf samples with heat anrd chemicals.

It was found that most of the specimens were killed raiher than driven

from the leaves, and accurate counts could not be made. As a result



data from leaf samples ccllected on Sepirember 4, 11 and 18 are not
available, On September 11, five viviparous femules ard “wo nymphs
were taken from cane scmples, but these were rot included in the weekly
counts.

. The following week

ro
w

The second peck occurred on Sepiember
the population fell sh.rply but begen to build up agoin on October 9.
On Oc+ober 16 the population pecked for -he third time. In the
following two weeks in began to decline although it cortinued to main-
tein itself in large rumbers. On Novemder 6, the last day of collecting,

‘he populazion had dropped starply.

Black Raspberry. Monte Farm. 1963

A single vivipurous femcle was found on June 8. This species
was no: taken again until July 13 when the populution reached its peak.,
The following week the rnumbers declined, but on July 27 the population
reached another peck., Duriry dugusrt the numbers declived steadily; no
specimens were found from August 10 uintil Seplember 28 when viviparous

females were collec:ted.

Black Raspberry. Johnson Farm. 1963

The first specimers were taken on June 8. This species was not
found again until June 29 when the populatio: increased sharply. The
followirg week the numbers of this species declined abruptly but began
to increase agoin on July 13, After thaot date this species began a
steady decline that terminated on August 10, On August 17 there was a
sharp increase in numbers, and :he population reaciied its peak, The

following week there wis a sudden decline in rumbers, &nd ro specimens
3
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wvere fourd. The populstion begen to build up slightly during the last
of August and the first weck of Scpiember; on Scprember 14 no specimers
were taken. The following week o fewr specimens were collected, but on

September 28, the luast day of collecring, only one nymphi was found.

Black Raspberry. laxwell Farm, 1963

The first specimens of A, rubifolii were not found until June 29.
Ti:e numbers began to increase but declined afrer July 6, und this
species m-intuined itself at o low level for the rest of t'e month, No
specimers were found on July 27 or August 10; on August 17 the numbers
increased but diminished on August 24, 1In the l:st of August, this
species began an increase thut culminated in 3 population peck on
September 7. On the followirg weck <he population declired shurply,
bu:r or September 21 the populution sgein climbed to c¢i:idain the second

pezk of the seasor. The numbers dropped o iero on September 28.

Black Raspberry. alle Farm. 1963

On Jure 8 only nymphs of this species were tcken, The populacion
remained fairly steady unzil Junme 29 whern it increcsed abruptly and
attaired tle first peak of the seuson. The populatiorn declined sh.rply
the following week, but on July 13 it agiin rose sharply. A second peik
occurred on July 20 wvhich was followed by a steady decline that con-
tinued into the first par: of August, On August 17, tme populution'
increased sharply to attain the third uand highest pe:k of the season,
On August 24 the numbers rad declired rupidly, «ad ro specimers were

.

found. Tollowing tiis declite, tle population increased rapidly, .nd

the fourtn peak of the season was reclized on August 29, This species



maintained itself at this level, diminishing only « little on September
then it began a decline. On September 21 the population recovered a
little and coatinued more or less «t this level for the remainder of

the collecting season.

Red Raspberry. Walle Fuorm, 1963

A. rubifolii was not found in high numbers in this field, The
first specimens were collected on July 6 when the small populartion
reached its peak; the numbers decre.sed sharply in the following week
and on July 20 no specimens were found. The next collection of this

aphid was made on August 29, when o single apterous female was taken.

Black Raspberry. Vaughn Farm., 1903

The first specimens of A. rubifolii were taken on June &. The
population built up quickly, recched its peak on June 22, and began a
decline that lasted for two weeks, On July 6 no specimens were col-
lected; then the numbers began a slow increase, but after July 20 the
numbers again declined., WNo specimens were collected on August 10, but
on August 17 the popul.tion increased shuarply «nd attained the second
peak of the year. In the following week the numbers decreased sharply
and no specimens were tuken on August 24, During the list days of
August the population began a steady increase that contirued until
September 28. On this day the population of this species had reached =
third peak that was second in magnitude to the peak that occurred ia

mid-June,

Red Raspberry. Vaughn Farm. 1963

The first specimens were found on Jure &; the population rose



le

rapidly and reached a peak on June 22. 1In the following week the numbers
declined rapidly but recovered slightly on Julv 6. No specimens were
found on July 13, but on the following week the population begun to
recover. On July 27 the numbers increased and & second populitioa peck
occurred; after this date the numbers decreased, iad no other specimens
were taken from August 10 to August 29, On September 7 the population
decreased, then began to build up during the last of Seprember., On

September 28, only nymphs were present in the samples,

Masonaphis rubicola (Oestluad)

This species wis never fourd in abundince, Tt was collected
from both wild and cultivated black and red raspberry.

Because M. rubicola was encountered infrequently, it is difficult
to make any statemeits concerning its habits. In most cases when
ap-erous forms were found, the author did not recognize the species
until the specimens had been mounted on slides, Quite frequently in-
dividual specimens were found in collections of A. rubi. This would
tend to substantiate the author's cpinion that this species also tends
to feed on the termiral poriion of the host plant,

Very few large célonies of this aphid were ever found. Whether
this is due to its reiative scarcity in Michigan or to some innate
characteristic is not known. When this species was recognized on the
plant, it was observed to be only moderately cctive and not prone to

drop from the plant when disturbed.



Quantitative Studies

Wild Red Raspberry. 1961
A few apterous females were collected on September 27. On

October 18 ovipirous femiles and immature msles were found.

Wild Red Raspberry. 1962
arge numbers of M, rubicols appeared suddenly on September 21,
The population then begar a steady decline. The last specimen was col-

lected on Qctober 12.

711d Red Raspberry and Commercial Fielas, 1903
This species was not found in the quantitative samples taken in

1963.
Liosomaphis sp.

In October of 1963 o large infestation of rhis cophid occurred
in the test plot of wild red raspberry. A cumber of these zphids were
transferred to potted wild red raspberry plants. These plonts were
placed in a growth chamber that wes regulated to give ¢ 12 hour day with
temperatures rangirg from 753 to 80° F. and relative humidity from 55 to
607. These colonies failed to maintain themselves, and all specimens
wvere dead within seven days. As the o.sly rccorded host of this genus
are members of Gruamineae, it is presumed thit these aphids crawled to
the raspberry plants from the tall grasses that were growing ia this

plo:,

Determi-.:tion by Miss Louise Russell,
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Data from the quantitative collecting sites, showing the rela-
tive abundance and the preferred feeding locations of the aphid species,
are summarized in Tebles 2 and 3. The time of occurrence and duration
of the morphological forms of the raspberry aphids, compiled from data
gathered during four yesrs of collecting, «re presented in Table 4,

No great numbers of predators, parasitized or furgus infected
aphids, were observed by the author. Lists of the parsasites reared

and the predators collected ure presented in Appendices 3 and 4.
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TABLE 3.~-Relative cbundance of the aphid species collected ard the

preferred feeding location. Vild red raspberry, 190l - 19063

Loc :tior on

. Plant
Toreal Relotive
Aphid Species Collected Abundance Canes Le.ves
Amphrorophora rubi 345 3.8% 54,97 45.1%
Amphorophora sensoriata 77 0.9 39.07 6l1.1%
Aphis rubifolii 8,518 94.57 0. 99,57
lasoncphis rubicola 78 0.9 0.0% 100.07%
9,019

TABLE 4.--Time of occurrence and duratiorn of the morphological forms of
raspberry aphids compiled from records obzaired during the years 1961

to 1964
Earliest Apterous Alate
Aphid Species Nymph Fundatrix Female Female® Sexuales™
Amphorophora May 20 - Jure 22 May 20 Sept. 30
rubi to to to
Oct. 7 Aug. 26 Oct. 25
Amphiorophora May 22 - tlav 22 Jurie 23 Sept. 18
sensoriata to to to
Oct. 31 Aug. 18 Oct. 31
Aphis April 17 April 24 Hay 8 May 20 Oct. 25
rubifolii to to to to
Moy 25 Nov. 14 Sept, 20 Nov. 19
Masonaphis Nay 24 - May 24 July 30 Oct. 12
rubicola to to to
Sept, 27 Sept., 17 Oct. 25

a .
Data for «late forms are based or records of both alatoid

nymphs and imagines,



BLUEBERRY APHIDS

Wild and cultivated blueberry plants were quclitatively examined
from July 13, 1961 through 1964. Data summarizing the relative abun-
dance of the aphid species in various collecting situations «re presented

in Table 5. No aphids were ever found on the roo:s of the plants or in

the leaf litter from blueberry beds.

No aphids were found on wild blueberries (Vaccinium canadense
Xalm.,) in Alpena, Bay, Cheboygen, «nd Van Buren Counties, or on wild

highbush blueberries (Voccinium corvmbosum L.) or wild "small cranberry"

. . 1 . .
in Ingham Co. Mr. R. B, Willson found ro aphids in three lorge stanrds
of lowbush wild blueberry (Vaccinium sp.) in Houghton and Marquette

Counties in June and July of 1964,

Masonaphis pepperi M.cGillivray

This was the largest and commonest aphid found on cultivated

blueberry (Viccirium corvmbosum L.). The only large infestation noted

by the auzhor was found in Van Buren Co. on July 7 and 8, 1961l. This

species was observed to be quite active and would readily begin to

crawl vhen disturbed. ost of -he specimers were taken from the leaves.

Preference seemed to be snown for the upper surfaces of tte leaves

growing at the base of tre plant, but in one collectior a few specimens

A}
were fourd on the green sucker shoots at the buse of the plant, While

1 Lo
Graduate Student:, Department of Erntomology, Michigan State

Universicy,
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5.--Relative abundance of blueberry aphids taken in qualitative
from 1961 through 1964

Number of Collections

Relative Abundance of Species

Masonaphis

My~us

scammelli

Wild blueberry

Made in Various Sites pepperi
1961
Commercial plantations 15 13.0% 6.7
Nursery stock 4 0.0". 0.0
Home gardens 3 0.0% 0.0~
Wild blueberry 3 0.0 0.0..
1962 ‘
Commercial plantations 33 34,27 10.57
Nursery stock 0 - -
Home gardens 3 33.3% 0.0%
Wild blueberry 1 0.0 0.07
1963
Commercicl plantations 30 20.0% 3.3
Nursery stock 0 - -
Home gardens 0 - -
Wild blueberry 0 - -
19064
. Commercial plantations 25 28.0 12.0
Nursery stock 1 0.0/ 0.0,
Home gardens 3 0.0% 0.0
5 Nn.0: 0.0°
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this species was found most often on young tender leaves, it showed a
greater tolerance for lecf age and was ofien taken on older lecaves then

thiose preferred by Myzus scaommelli Mason. Copulation and oviposition

were never observed.
On August 10, 1963, in Van Buren Co. individual specimens of

cbium L.)l

s (dpocyrum can:

:l. pepperi were found on Tndian Hemp plan

growing amonrg blueberry plants. These Indian Hemp plants were between

five and six feec tall. Tt is thought that the cbnormal height of these

plants was brought about by competition for sunlight and a dressing with
chemical fertilizer.

In an effort to determine :the hos: ruange of this species,
specimens of M. pepperi were removed from blueberry plants and cornfined
to Indian Hemp plants growing in a bluchberry plantation. These transfer
tests were made on Seprember 21 and 28. All of these aphids were dead
when the cages were removed after seven days.,

Based on collection records of four years, this species appears

to be restricted to the eastern portion of the Lower Peninsula (Fig., 7).

Quan:itative Studies (Iig. 8)

Michiguan State University Horticulture Farm
. pepperi was not found on this test site,
Cliickaming Plantation
collected until M-y 27. The popul-tion of

This species was no!

this aphid was quite small, and it was not found cgain uncil July 27;

that was the last time ir wis collec:ed.

lldentification confirmed by Dr. R. DeJoige, formerly of the

dichigan State University Herbarium.
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Hutchinson Plantation
This aphid was collected for the first time on Jure 15, The
population reached its peak on July 6 and thern began a slow declire

until on August 18 no specimens were found,

Hartmenn Plantation
On July 8 the firs: specimens were fourd., The populiation then

declined s-teadily, and no specimens were collected after July 28.

Wekeman Plantation

. pepperi was tiken for the first time on June 16. The popul .-

I'?

tion of this species declined in the following :wo wecks but began to
build up during the lus: davs of July. On August 11 <he populatior
reacted its peak. Dy Sepiember 11, the last duy of collecting, the

numbers of this species had decre.sed sharply,

Double A Blueberry F.urm.
This species wis not found urtil July 8, whea *he populatior
reached its peak, On July 29 the population had declired sharply.,

This decline continued (¢ & s*c:dy rate for the rest of the seison,

Wadsworth Plantation

Specimens of M. pepperi were collected for the firs: time on
day 10, The populu-ion increased sligh'ly o: Iy 25. Following that
dute the popul.ition begon a rap’d increcse that terminated in ¢ popul.i-
tion peck on July 8. Tr the following wecks the populition declinred
slightly, but on August 19 the second and major peak occurred. The
numbers of this species thern declined, but on the lis: dey of collectirg

it was still presen: in large numbers.
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DePree Plantation

The.first specimens were collected on June 17. The population
then increased rapidly and a'teired its pecak on July 29, On August 20
rhe population had declined but w:is still strong. No specimens were

found on the las: day of colleciing.

Booioot Plantation

This species wes not found until June 17, when the population
reached its peak. The numbers of this species meintained itself at
this level until July 9. After this date the population declined
sharply. By August 20 the population hud recovered somewhat, but by

September 12 it had decreased and only a few nymphs were :caken.

Pauls Plantation

Nymphs of M. pcpperi were tcken on the firs: day of collecting,
Mey 11, The population of this species in this plurntation was never
large, and it was not found again until July 9. It maintiined itself
at a steady level until August 20 when it beg:in to decline. Apterous

females were found on September 12, the last day of collecring.

Derkse Plantation

i, pepperi was v»ot chundant in this plantotion, The only col-

lection of this species was mude o~ May 26, when nymphs were taken,

Myzus scammelli Mason

This relatively rare ophid was found ia the eastern as well as
the western counties of tle Lower Peninsula (Fig. 7). No positive

records of +his species occurring in Berrien Co. were obtained. (Early



instar nymphs collected i this couaty in 1962 and 1964 could be only
‘e 1
identified as Mvzus sp. ).

Practiclly all specimers collected were toker from the leoves,
The preferred feeding location «ppeared 1o be the upper surfices of
tender leaves growing ot the base of the plont, but some were fourd on
terminal leaves, In these cases the terminal lecves were clways younyg,
tender leaves growing on sucker shoots. Lite in the secson some feeding
was noticed on senescing leaves. This species was observed to be «
sedentary aphid that wais not prove <o shift its feeding position when
disturbed.

On October 7 and 9, 1963, sexu:les werec tiken er copul.. Four
acts of copula:ion observed on these duys took pluce on tender green
leaves growing from eight to cighteen irches ubove the ground level.

Oviposition was observed for the first time on Oc:ober 9, 19563.
Newly deposited eggs were smooth ond lighr jude-green in color bus
turned wrinkied and black witi: age. Leaves contoining green eggs wvere
collecied and taken indoors; wi:zhin four duays all eggs had turned
black., Some eggs were collected in alcohol ond mourted in glycerio,

The average measurement of six green eggs wes .71 x .34 mm., The average
measuremert of six block eggs was .57 x .29 mm.

with but one exception, all eggs were observed -o tave been
deposited on the lesves. The upper surface of the leaves appenred ‘o
be the preferrcd oviposi:tion site. The majority of these leaves were
groving within eighteen inches of the ground. Oviposi:ion activity

apparently reached its height on October 27 when as meny as 26 eggs

1 . ) e .
Determina:ion by Miss Louise Russell.



were coun.ed on one lesf, Sexuales (Cig. 9) were collec:ed on
October 25, but females were observed ovipositing os late as Ocuober 30.
reen eggs collected on Novemver 15 indicuate that oviposizion cun con-

tinue until qui:ze late in the season.

Quan-izative Studies (Tig. 10)

Michigan State University Horticulture Farm

The population of . scammelli was zlrendy strorg on the firs:
day of collecting. Or Jure 8 the population reached irs peuk. After
this daote the population begun u decline that las.ed through most of
July. During the last of July and the first d.ys of August, the
numbers of this species increased slightly. After August 2 the popula-

tion declined cnd meintained itself ot a low level for the rest of the

selrson,

Chickaming and Hutchinso:s IFlantitions

i, scemmelli wis no: found in these sites,

Hartmann Plantation

This species wis not found in this pluantation.
p

Wakeman Plantation
This aphid wis not found until July 8. The popula:ion decreased
afler this date and maintained itself ot o low level for the rest of

the season,

Double A Blueberry Farm

M, scaommelli was not fourd until July 8. The population reuched
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Fig. 9.--Myzus scammelli Mason. Sexuales and eggs on cultivated
blueberry leaf.
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its peak on July 29 but wos no: collecied ~guin after this date.

Wadswor-t Plantation
The first specimeis were collected on May 25. This species

increased on June 16 but no specimers were found after this dote.

DePree Plantation
This uphid was found in only small numbers on this site. Nymphs

collecied

wa

were collected on June l7--after this dite the species was not

again until September 12,

Boohoo: Plantation
The population of rhis species had «lready reached its pe. .k

when collecting started, After this da'e the population began a steady

decline, The last specimen wis collected on June 17.

Pauls Plantation
M. scammelli wras not found until May 26. The population in-

creased s:teadily in the following weeks until it reacted its peak on

July 9, After this date it was not collected again,

Derkse Plancation
The first specimens were collected on Jure 18, This small

population maintained itself &t a steady level until July 9. Afier

this date it was not collected cgain,

Aphis spirzecola Patch

On July 7, 1962 4 heavy infestation of apterous and ala:e

females of this species was found ia ¢ pluantation in Van Buren Co. The
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preferred feeding location uppeared to be the terminal leaves and stems,

and almos+ every plant contained at least one colony, This aphid was

also collected on July 15, 1962 in Berrier Co. anad on July 20, 1963 in

Allegan Co.

The site of the originel iafesrution wis visited again in 1963,

There, on August 10, scai:ered colonies of :his species were found on

the terminal leaves and stems of Jersey blueberry. These aphids were

also found colonizing Indiun Hemp plants growing among the blueberry

plants. These Indian Hemp plants were between five and six feet tall,

It is ttought that the abnorm:l height of these plants was brought

about by competition for sunlight and dressing with chemical fercilizer.

In an effor: to determine the hos:t range of this aphid, the
following transfer tests vere made, On September 7, thirty apterous

females were taken from Indian Hemp and confined to green blueberry

leaves in a pluntation. A week later all these aphids were dead.

From the appearance of the bodies it is presumed that they had died

within a day of the inspeczion, On September 14 this experiment was

repcated. On September 21, six of the originual thirty specimens were

alive but when the ciges were removed oa September 28, &11 »phids were

dead. On September 21 thirty more aphids were transferred, but these

cl
were dead when the cages vere removed on Sep-ember 28,

On October 15, colonies of A, spirusecol: wvere taken from their
natural hosi, an ornamen-ul Spire: sp., ond transferred to potted
blueberry plants. These plan s vere pliaced in a grow:th chamber regu-

2 12 hour day with temperutures rarging from 75 <o 800 F,

lated to ¢ive

and relative humidity from 55 to 60". Some reproduction was noted, bu*
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by the end of 20 d.ys ithe colony had died ou:, On November 6 this
experiment was repected using coloaies that contuined laerge numbers of
oviparous fem:les., This colony died ou: by November 13.

Data from the quantitative collecting sites, showing the rela-
tive abundance and the preferred feeding locations of the aphid species,
cre summarized in Tables 6, 7 and &. The time of occurrence and dura-

*ior of -he morphs of these uaphids, compiled from dzta ob-ained over a

four-vear period, are presented in Tuble 9.

No great numbers of preda:ors, porisitized or fungus infec-ed

aphids were observed by t-e author; nor were muny arts found in
association wi~h colonies of blueberry aphids., Lists of the predators

and ants collected, and +e parasites rcared, are presented in

Appendices III, IV ard V.
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TABLE 6, --Occurrence of two aphid species irn blueberry plantations. 1903
Masonuplis pepperi Myzus scammelli
Location and Name
of Owner July 22 Aug., 3 Aug. 29 July 22 Aug. 3 Aug. 29

Berrien Co.

Chickaming 0 10 6 0 0 0

Hutchinson 0 0 4 0 0 0
Van Buren Co.

Harimann 2 3 1 0 0 0

Wwikeman 21 2 33 0 0 0
Allegan Co.

AA Blueberry ¥ .rm g 3 Z 0 0 0

Vadsvor:h 14 107 330" 0 0 0
Oztawa .

De Pree 13 29 4 0 0 0

Boo: oot 0 32 24 0 0 1
lluskegon

Pauls 2 2 7 1 0 7

Derkse 1 1 0 0 0 0

Relative Aburdance in 30 {ollections 83.3. 10.0.,

a )
Approximite numbers.
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TABLE 7.--Relative abundance of two aprid species collecred in quantite-
tive samples in blueberry plan:ations. 19&4

Location Hasonaphis pepperi Jvzus scommelld
Berrien Co, 100.0 0.0
van Buren Co, 87.2" 12.8
Allegan Co. 96.3 . 3.7
0-:tawva Co. 9.7, 5.3.
tiuskegon Co. 47 .4 . 52,0
Total for Five Courties 03.67 6.4

TABLE 8.--Iyvzus scammelli llason, DPreferred feedinrg location ard fre-
quency distriburion on five varieties of blueberry growr in the

v

Mictigan State Uriversity lorticul ure ¥Farm

To'al Number of

Specimens Collecred Distribuiion

Variety

carliblue 118 29.5 "

Bluecrop 100 25.0:

Rubel 87 21.8"

Jersey 52 13.0.

Blueray ' 43 10.8..
Locacior

Crown 130 32.5

Base 2569 67.4"

400




TABLE 9.--Time of occurrence and duration of the morpholeogical forms of

blueberry aphids compile

d from records obtained during cie yerrs 1961

tarlies:
Aptiid Species Nymph

Fundotrix

Alate
- a
remale

1
Sexuacles

Masonap is May 10

Bengeri

o

tyzus My

scammelli

May 20
{0
July 26

tiay 25
‘o
Sept. 2

Sep:. 21
e
Nov. 14
Sept. 23
to

Nov. 8

jo |
“Data for alate forms

rympihs and imagines.

on records

of boin

alatoid



STRAWBERRY APHIDS

From June 29, 1951 through 1964 both wild strawberry (Cragaria

virginiasa Duchesne) and cul:iv.ted strawberry (fregeria virginiona

Duchesne x Fragioria chiloensis (L.)) vere excmined qualitatively. Datsx

summarizing the relative abuadance of the aphid species found in

various collecting situations are presented in Table 10,

TABLE 10.--Relative ubundance of strawberry aphids tuken in qualitative
collections from 1961 to 1964

Number of Collections Made in Various Sites

Commerciul Nursery Home Wild
Aphid Species rields Stock Gardens Strawberry

72 4 62 102

Acyrthosiphon pisum 6.9 0.0% 1.0 0.0”
Acyrthosiphon porosum 34,75 50.0% 9.7, 1.07
Apris forbesi 15.3% 0.07 9.7 12.75
Aphis gossypii 1.4° 50.07 4,8 0.0
Chzietosiphon fregoefolii 0.0/ 25.0° 1.6 0.07
Chietosiphon minor 9.7 0.0: 30.6. 23.57
slierosiphum euphorbi.e 11,17 0.0~ 8.1% 0.0
liicrosiphum rosce 4.27 0.0, 0.07 0.07%

With the exception of Aphis forbesi Weed no .phids were found
01 the roots of the plants. The only specimen recovered from *he leof

lirter ond mulch of strawberry beds w:s 5 moribucd nymph. This spécimen

62
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was collected on February 9, 1965 in Irghem Co. It could only be

identified =&s belorging to the tribe Aphidini, possibly Macrosiphum sp.1
——————eee e

Acyrthosiphoa pisum (Harris)

This was a very active species that was prone ‘o change its
feeding location when disturbed. Nymphs were often found on the young
leaves and runners, but the imagines scemed to prefer to feed on the
older and larger leaves. There appeared to be no preference for ei‘her
the top or bottom surf.ce of -he les:f. Copulation and oviposition were

never observed.

Quartitatvive Studies (Fig. 11)

Tidey Farm
A. pisum was not found in lirge rumbers in this field. The

only specimens were taken on July 19, August 9 .nd October 31.

fichigan State University Horticulture Farm

This species was not found until July 18. On this date the
population reached its peak and then began a rapid decline., By mid-
August the population h.ad disappeared, ard no specimens were raken
again until September 13. This species meintained itself in very low

numbers during September, ther disappecred ar the end of the moath.

Vendzel Form

A, pisum was not found in this field.

1 . . L s . .
Determination by iss Louise Pussell. .
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Acvr:hosiphon porosum (Sa-d.)

This species was observed “o be moderstely active on the plart,
It did not appear to be too specific in its feediog locatior. Imagines
were collected most often from the uadersurfaces of the older leaves
and from the stems. Nymphs also were found ir these tio locations wad
frequently on the runners and bud scales,

On August 25, 1961 a viviparous female was found on cultivated
black raspberry. Apterous females were taken from ornamental rose

plents (Rosa sp.) ia Ingham Co. on October 14, 1964 and on July 20, 1965.

Quantiiative Studies (Fig. 11)

Tidey Farm
Only a few nymphs were tcken on the first doy of collecting,
In the following week, the population re:ched its peck and then begen
to decline., After July 26 this species miintained itself at an extremely

low level, and only a few scittered specimens were collected.

Michigon State University Horticulture Farm
The population of A, porosum in this field was small., This
species maintained itself at a fairly consistent level throughour

the season, without any detectudble popula-ion pe.ks,

Wendzel rarm

A. porosum vas not abundant in this field in the early part of
the season. Only single specimens were collected on June 28 and August
23, In late Scptember the population iacreased., This incresse wis

followed by a slight decline in numbers, but by the end of October the
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population had reached its peak. After this peck the numbers declined,

and only a few specimens were found on the last day of collecting.

Aphis forbesi Weed

This was observed to be a sedent..ry species. Small groups of
nymphs were often tuken from ruaners and bud scales, but when lirge
colonies were found the aphids were fuirly evenly distributed over the
plant. In the ldtter cases, the stems seemed to be preferred to the
older leaves. In 29 recorded observations, this species was fourd on
the roots on three occasions and on the roows and other parts of the
plant on three occ.sions, The remoinder of these observations show tha
che preferred feeding location was fairly well divided betveen the
stems <nd the leaves or runiers.

Heavy infestations were found ia ion Buren Co, on August 12,
1961, In this infestution the «phids were found on the roots, stems
and leaves, and many yourg pluents were destroyed. Fourd in ussoci .-
tion with this w«phid was the corvfield unt, Lisius alicaus (Foerster).
On September 26, 1964 « large colony of A. forhesi was collected from
the roots, stems ard leaves of & wild strcwberry clone in Genesee Co.

Associoted with this colony wos the oot Cremstogm s er lineol.:t (Say).

On August 24, 1902, ia Berrien Co., another large infestution
ivas observed, The uphids were found only on the roois of -he plant.
No anis vere collected in .:ssociition wi-h this uphid but this may have
been due to the applicution of insecticides. A list of all the ant

species found with this aphid is preseated in Appendix V.

Copulation und oviposition of 4. forbesi twere oot observed., On
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October 18, 1961, in Ingham Co., oviparous femiules were collected.
These specimens had been isola ed the week before by means of «+ cage.
When che cage was removed, *hree bluck eggs were roted on the stem of
the plan:, These eggs were pluaced in alcohol and luter mounted in

glycerin. The average mecasurement of these thrce eggs was .52 x .27 mm.

Quan-itative Studies

A, forbesi was not found oa rhe Tidey Farm. At the Michigan

jul

State University Horticultiure Furm, a few nymphs were ccllected on
September 28 and October 11. A single cymph was tzken on the Wendzel

Farm on August 23,

Aphis gossypii Clov.

This species secmed to prefer to feed on the runcers, bud scales
and young leaves. Copulation and oviposition were never observed, but
an oviparous female was collected from struwberry in Ingham Co. on
October 12, 1963,

In the winter of 1964, lirge rumbers of ipterous females and

. . . 1 . .
alaroid nymphs vere sent to the .uthor. These specimens had colonized

the young leaves of Frigiria vesca L, and »n experimental hybrid straw-

berry growing in « green‘wouse,

Quantititive Srudies

A sirgle nymph was taken or the Tidey Farm on June 14, On the

Mictigan State University Hor:icul:ure F.urm, a single nymph w:is foun

1. oy
tr. R, Scheffer, Michigun Department of Agriculture, Collector.



on July 5. On the Uend:zel F.rm ~ymphs were colleczed ia sm. 1l numbers

on September 6 and 21, and on Oczober 31.

Chaetosiphon frogaefolii (Cock.)

This species appeared to prefer the runners anrd young leaves;
it was observed to be quite sedentury. The only record of note wis mode
on July 27, 1964 when an ap'erous female was found on cultivated black

raspberry in Irghom Co. Copulotion «:d oviposition were never observed.

Quanitative Studies (rig. 13)

C. fr:uv.cfolii was oot found on the Tidey or YWend:cl Farms.

Hichigan St ate University lorticulture Farm
This species was ro: collected uatil Sep:ember 28. The numbers
of :his aphid dropped shurply of:er this date and very few specimens

were taken duriong the rest of ‘he season,

Choetosiphor miror (Iorbes)

Feeding preference appeared to be runners and young leives, bu:
oviparous fem:iles were found most ofien on the stems of the plunt,
Whea this aphid was found on the older leaves, it oppeared to prefer
the bottom surfaces. C. mi-or was observed to be 2 sedenrary type th.t
was rot likely to shif: i:s feediag position when disturbed,

Oviperous females were taken in associction with eggs in Gratio:
Co. o~ October 22, 1961. 1In 1963, oviparous femiles ard alu'oid male
aympis were tuken in association wi:h eggs on October 15 in Inghom Co.

01 this same site, on October 25, sexucles were collecred en copul:.
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Copulation was observed to take place while the aphids were oa the
leaves and stems., (Fig. 12).

Oviposition was noted for the first time in Iigham Co. on
November 15, 1963, Most of the eggs were deposited on rthe stems, but
as oviposition activity increased, many eggs were deposited on the
undersurfaces of the lcaves. Newly deposited eggs were smooth and
ranged in color from ivory-vhite to light yellow. As the eggs uged,
~hey became wrinkled and black. Some of rhese eggs were collected in

alcohol and mounted in glycerin., Thirteen newly deposi-ed eggs

averaged .57 x .29 mm.

Quantitative Studies (Fig. 13)

Tidey Farm

This field did not support & large popul:ition of this species,
The first specimens were collected on June 7; after this date this
aphid was not taken again until the middle of July, On July 26 the
numbers increased, but «f:zer this date the population declined ard no
specimens were collected until August 23. The population begsn to
build up durirg the first week of September but again declined in the
followirg wceks. No specimens were taken again until the middle of
October, By the end of October the population had begun to increase
égain but on the last doy of collecting, this species was not present

in the samples.

Michigan State University Horticul:zure Farm
A single specimen of C. minor was found on June 1., This species

was not collecred again until August 16. The population begen to build
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Fig. 12.--Chaetosiphon minor (Forbes). Sexuales on strawberry

leaf,
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up at the end of August but declined ag.in in mid-September. Toward
the end of September the numbers of this species irncrecsed again,
Afrer a decline on October 11, 'he populitior begin an increase that

las:ed into the first weck of November.

“endzel Farm

C. miror was not found in this field.

locrosipium euptorbize (Thomos)

T is was observed (o be un aciive species thot vas prone .o
change its feeding position when disturbed. While the nymphs were
frequently tzken from the you-g le.ves aad runners, imogines were mose
oftenn fouind on the older and larger leaves., There appecred to be no
preference for either the top or bottom surface of tie leaf. Copula-
tion and oviposition were never observed,

Large colonies of ihis species found on . vesca in a greenbouse
P : : 29 o L »
in Berrien Co. were sent to ‘he author on January 22, 1964, L.rge
irnfes-ations were fourd in cul-ivited strawberry fields in Berrier Co.

on August 18, 1962 and or the Michigan Stuate Universi-y Hor:ticulture

Tarm from October 7 to 30, 1963,

Quan:irarive Studies (Fig. 13)

Tidey Farm
A few specimers of f. euphorhie were collected or Ay 31. The

populacion peiked cbrup:ly -"e following week and then degan a stecdy

lnr. 2. Scheffer, liictigan Deportment of Agriculture, Collector,



decline -° T ted on July 26,  This species wos no: taken again
o NTs o 3l Or ttis date and on November 14, only individual

..t s tere found.

-

ciichigan State University Horticulture Farm
Only 2 few specimers were found ox June 8. This species ..s

ot collected agains until August 30. The small populaition meincoined

itself at a fairly even level un:il October 11; on this date a rapid

build up occurred :thst terminated in a population peck on November 8,

the last day of collec:iag.

Wendzel Farm

A nymph of . euprorbi-e was collected on October 18.

diucrosiphum ros e (L.) .

This was observed .o he on acrive species :hiatr vould rexdily
shift its feeding position wien disturbed., Imagines were -aoken mos:t
often from t'e lorger mature leoves, Specimerns wvere collected from
orrameatal rose plunts in Iaghum Jo. o~ October 14, 1964. Copulation

and oviposi:ion were never observed.

Quantitative Srudies

2. rosce was not found in uny of the quantitative “est plors.

Data from -te quantitative collectirg sites, showinrg the rela-

. . . o N e iy s
tive cbundance of the vurious aphid species and the frequency in hich
they were found on different stravberry varieties, are summarized ia

. Ced -1
Tibles 11, 12 and 13. The “ime of occurrence and the duration of :he
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morphological forms of the str.wberry «phids, compiled from records
gathered durirg four years of collecring, are presen ed in Tuble 14,

No great numbers of predaiors, parasitized or fungus infec-ed
apiids, were observed by :he auztor. Lists of the predaiors collected
and the parasites reared are presented in Appendices IIL and IV,

TA3LE 11,--Rel:itive abu~dance of .phid species tuken from “wo varieties
of s:irawberry. Tidey Form

——_ Distribu.ion on _
Strawberry Varieties
To::l ; Tennessee
Aphid Species ‘Collec:ied of To:ul Larlidavn Beauty
Acyrchosiphon pisum 10 5.2 80.07 20,07,
Acyrthosiphon porosum 124 64.3"7 55.7. 44,47
Ap-is forbesi 1 0.5 100.0% 0.07
Aphis gossypii 1 0.5 100.0-. 0.0
Choetosiphon frogoefolii 0 0.0. - -
Chactosiphon minor 17 8.8 52.9. 47.1°
dMrcrosiplum euphorbice 40 20.7.. 75.0 . 25,0,
Macrosiphum ros:ce 0 0.0 - -
193
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