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ADSTRACT

THE EASONAL HISTORY AND GEOGRAPHIC DTSTRdeTlQN 0? A?HIDS

INFESTLNG RASPBERRY, BLUEBERRY AND STRAWBERRY

IN THE LUK-IER PEN NS'L'LA OF MICE-ilGAN

by Francis Edward Giles

The seasonal his:ories of Aphids infesting rsspberry, blueberry

and strawberry are described. With the exception of two species, all

of the aphids were found to be abundspt and not res ricted in distri—

bution. Only two S’YJYbCIIy aphids were found to be migratory.

imp'30ropl’vora rubi (Rilf .) was commonly found on. raspberry but
 

not on strawberry. The preferred feedirg location was found to be the

terminal portions of the canes and the le ves. Specimens were col-

lected more frequently rom red raspberry than from pluck ruspberry

except in qualitative ssmples from commerci 1 fields where the species

was found to be abou: equally ibundsnt on buth hos s. This species

appeared to prefer cultivated blsck raspberry to wild black raspberry.

Ldrge populations of ibis aphid were no: found uALil :he first or

second weeks of August.

Amphoropbora sevsori31a Huson was commonly found on :be capes
 

of raspberry. A defini:e preference for both wild and cultivnted

blfick raspberry over red raspberry was shown. Large populations were

10: found until the lasf week of July or :he firs: week of August.

The sexual forms of :his species are described for the first time.



Apnis rubifolii (Thomas) was found [0 be one of :ne mos: common
 

aphids infestirg szpberry and blackberry. Grea:er preference was

shown for red raspberry t1an for bluck raspberry. There was some indi—

cation that~wild plants of all types are preferred to culzivated stock.

This species was found to be almost exclusively n leaf-feeder. The

fundatrices appeared early in the spring and were present on the plants

for over a month. Sexusles appeared lgLe in the fall and remained on

the plants for long periods. Egg production was usually nigh. L rge
«4'

populations of :nis species were encouctered in 1318
"

may and June and

were present for lore unbroken periods.

\r
-_nson;iphis rubicoln (()est.) appears to be in the souzberly
 

limit of i;s range in Michigan. It was not found in quantitative

samples from commercial fields and only rarely in other collections.

The preferred feeding loca:ion appears :0 be the terminal lQJVCS of

rsspberry plifiCS. Because spLerue were found throughout :He season,

and alate females were no: particullrly abundant in late fall, this

species is no: :xouget to be migrd:ory.

The most commox blueberry aphid collected was Masons his pep eri

 

hscGill. This species was found in only Lbe vestern coun1ies of zne

Lower Peninsula. The preferred feeding locgiio: nppedrs L0 be the

leaves at the base of the plant.

s L.Hyzus scammelli Mason was 1 relstively rore blueberry aphid abut
 

was found in bO'b the esszern end western counties. The preferred

I I

feeding locn:ion appears to be the leaves 4: the bsse of file pl 3‘.

No blueberry spbids were found on wild blueberry. The possi—

bility of direct or indirect compezition between tlese two species is

discussed.
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Colonies of Apbis spiraecole Patch were found on blueberry planis
 

on [NO occasions. Rearing teszs showed that it will maintain ifself

on blueberry plants for up to 20 days. Two of i:s naiural hos:s, Indian

hemp and spires plants, commonly gr u in blueberry plantations. Since

this aphid readily moves from :bese two plants to blueberry, further

SLudies of g, spiraecola as a possible virus vecLor are indicated.

gcyrthosipbon pisum (Harris), a migraiory species, was found in-

frequen11y on strawberry. Sexual forms were rarely collec:ed. In-

feszations on strawberry plants appear Lo be a resul; of chance

sligblings during migrations between preferred host planfs.

Acyr'losipbon porosum (Sand.) was found L0 be the mos; common
 

aphid infesting Siruwberr}. Preference was siown for cultiveied plants

over wild plents. This species also coloniees rose plants in Hicbigen.

Aplis forbesi Weed was :le only sm4ll fruit aphid found on :be
 

roo:s of the hosi plan:. It was no: collected in abundance in Lhe

Lower Peninsula and showed a preference for vild scruwberry and home

gr vn planzs to commercially grwwn SLOCk.

 
@pbis gossypii Glov. is frequensly mlSLdefl for :. forbe§i_wben

found on strawberry. This species was colleceed on.cul:iva:ed striv-

berry grown in greenhouses as well as in :be field. if was never

found on wild plants. Its scarcity on szrawberry, and :“e fact thin

mos: colleCLions consisLed of nymphs, indica c that mos: colonies are

be resul: of chance visits by ulate females. A record of en ovi-
9

b

parous female on strawberry, :Loueb: to be previously unrecorded, is

giVen,

C ae‘osipbon fragaefolii (Cock.) was found to be one of :be
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‘ures; of the s rswberry aphids. l: w.s colleczed only in home g rdens,

nurseries and imporced experimenrul hybrid plaq:s. It is possible :hut

Kris species is present in *he Lower Peninsula only Vien i: is intro-

duced on imporced plants.

C’aetosiphon minor (forbes), the mos; imported; vector of srr~v~..- H

berry viruses iv the Lover Peninsula, preferred wild strawberry and

home grown plants over commercial stock. Sexuxl forms have u long

time span on the plants and egg production was no:ed L0 be moderugely

' o

AWigs on some occasions.

fiscrosiphum eupVorbise (Thomas) is a migrutory species that uses

SZrawberry as at less: one of i:s secondary hosis in the Lower Peniu—

»sula. Large infes*atiors were fOUld in rbe spring and fall but never

in midsummer. Prefererce was s“own for s?ruwberries grown in home

gurdens and commercial fields.

Xacrosiphum rosae (L.) was rarely fourd on s;rswberry; ihe pri-

mary “Gs: in the Lower Peninsula is probably rose.

The firs; appear aces of :he unducrices of various aphid

species are correl;:ed wit“ growirg degree duys. Fvidence is presenied

To show thee there is liftle difference in the :ime of :5e species'

appearance in :“e weszeru counzies and in the midland, or a: most,

this difference amounts :0 orly four d ys.

The distribuaiox of LPG aphid species and the parasifies, pred4;ors

and lots ussocjgzed vi:h ’bem ere lis:ed.u. The possibilities of aphid

populations being influenced by cheeses is Los; pl a; physiology are

discussed.
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INTRODdCTION

Aphids are small, delicate insects that are found on most plants

throughout the world. Their ability to reproduce parthenogenetically

and viviparously, and the short period required for maturation, enables

them to reach epidemic numbers very rapidly. Most species can produce

winged forms under certain conditions. These can fly into aphid—free

fields and start heavy infestations.

Aphids are one of the most serious agricultural pests. Their

common name, ”plant lice'l connotes the distaste with which they are re-

garded by commercial food growers, agricultural workers and consumers.

Aphids live entirely on plant sap. Continued 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 leaves or fruit, or the formation of

galls on leaves, stems or roots. The excess sugars present in the sap

are excreted by these insects as honeydew which may disfigure personal

property and plants.

Frequently large deposits of honeydew support the growth of mold

on the plants. These molds may lower the market value of a crop and

interfere with photosynthesis and normal pollination.

The ability of some aphid Species to transmit viruses results

in diseases.which reduce crop yields and may bring about the death of

the host plant. The presence of only a few virus vectors, feeding for
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only a short time, is all that is needed to inoculate a stand of healthy

Since very little work has been done on aphids in Michigan, it

is difficult to estimate how many species are present in the State.

Leonard (1963) estimated that between 303 and 450 species occur in

New York, and it is possible that as many can be found in Michigan.

It is unfortunate that so little is known about the aphid fauna

of Michigan as it is one of the leading agricultural states in the union.

It ranks first in the production of black raspberry, fourth in red

raspberry, second in blueberry and, third in strawberry.

When this research was started, only four aphid species were

definitely known to infest small fruits in Michigan. Nothing was known

of their distribution, relative abundance and biology. Since small

fruit farming is so important to the Michigan economy, and promises to

become even more important in the near future, an investigation of these

pests appeared to be a worthwhile project.

A brief outline of the generalized aphid life cycle follows.

This will serve to acquaint the reader with terminology used by the

author .

Nymphs hatch from OVerwintering eggs in the early spring; these

develop into stem mothers or fundatrices. The fundatrices reproduce

parthenogenetically and viviparously to give progeny which mature into

the next morphs, or forms.

The summer viviparae consist of apterous and alate females which

also reproduce parthehogenetically and viviparously. The wingless summer

viviparae are commonly spoken of as apterous females or viviparous



females. The term apterac includes both the nymphs and sexually mature

individuals, or imagines, of the npterous vivipnrous femele. The winged

summer vivipnrae are called slates, or slate females. Since the nymphs

that will develop into winged forms have external wing pads, they are

called alatoid nymphs. The summer vivipnrae 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 and show

characteristics of both the slate and apterous females; these are known

as intermediate forms.

In the fall of the year, the summer vivipnrae produce nymphs

which mature into scxunles, or true male and female forms. After these

morphs mate, the females produce eggs which overwinter and complete the

life cycle. The ovipnrous females are usually apterous and are termed

ovipnrne; males are usually winged.

Since the summer vivipnrne are most often encountered in the

field, all taxonomic keys are based on these morphs, and especially

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

very difficult, if not impossible.



REVIEW OF LITERATURE

Amphorophora rubi ( altenbnch)
 

Mason (1925) and Ninter (1929) stated that this is a cosmopolitan

species found mainly on the plants of the genus Rubus. Winter reported

it to be the most active aphid on raspberry. He stated that it was a

leaf-feeder and that it was most abundant on red raspberry. Populations

fluctuated greatly and specimens were hard to find after hot, dry

weather. Alates were uncommon in Minnesota. Eggs were laid on the

leaves but were hard to find.

In testing seven varieties of red raspberry for resistance to

this species, Winter found that the variety Latham ranked second in

resistance. In Canada, Stace-Smith (1960) reported that Latham was

susceptible to this species, and Daubeny and Stace-Smith (1963) reported

large colonies of this aphid on Latham.

é. ruhi_is the principle vector of raspberry mosaic (Cooley

1936, Daubeny and Stace—Smith 1963) and has been shown to transmit

black raspberry necrosis virus (Stace Smith 1960). It is also a

vector of gubus yellow net (Lennedy, Day and Eastop, 1962). Cooley

(1936) found that practically all wild red raspberry and some wild

black raspberry were infected with mosaic in New York.

There are races of g, rub} that differ in ability to colonize

different hosts and to transmit diseuses (Russell 1962, Dauben and

/
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Stace-Smith 1963). In western United States, Canada and, to some extent,

Nova Scotia, it is a pest of strawberry (Craig and Stultz 1964, Frazier

1951). Plakidas (1955) reported that it transmits some or all of the

components of the strawberry yellows and crinkle virus complex. Mellor

and Forbes (1960) cited Frazier as being successful in transmitting

strawberry mottle virus with this species. Kennedy §£.ilx (1962) listed

this aphid as a vector of strawberry leaf banding.

Amphorophora sensoriata 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 migratory as 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 far south as Virginia.

Patch (1938) did not list it from any hosts except 3223: spp. Cooley

(1936) stated that it is a minor vector of raspberry mosaic. Kennedy

t al. (1962) listed it as a vector of black raspberry necrosis.-—.——_—

Aphis rubifolii (Thomas)

O

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

SGPtember he found an average of 54.7 specimens on a leaf but reported

counts as high as 219 per leaf. He also observed that the eggs hatched
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when the buds first turned green.

Cooley (1936) reported this species an inefficient cerrier of

raspberry mosaic and the sole vector of leaf curl in raspberry and

blackberry. Kennedy E£.il' (1962) listed it as a possible vector of

black raspberry necrosis.

Uasonaphis rubicola (Oestlund)
 

This aphid was reported only from the plants of the genus Bubus

(Patch 1938, Palmer 1952, Leonard 1963). MacCillivray (1958) recorded

it from New Brunswick, Nova Scotia, Quebec, ntario and British Columbia.

Winter (1929) reported it from California, Minnesota and Maine. Cooley

(1936) and Palmer (1952) found it rare in Colorado and New York. In

Michigan, Benrett (1932) had to import colonies for experimental work.

MacGillivray (1958) stated that the life cycle was not clear;

5111although specimens were found on raspberry all summer, it could have

alternate host. She recorded epterous and alate females from June 16

to October 22 and sexuales on October 4. In Colorado and Utah, Palmer

(1952) recorded apterous and alate females from August 28 to October 23

and slate males 0? Scp1ember 25'

Cooley (1936) did not consider it an important vector of rasp-
A

(1962) listed it capable of transmittingberry mosaic. Kennedy et a1.
-—-.—-

black raspberry necrosis.

Mnsonaphis pepperi MacCillivray

MacGillivray (1958) reported this aphid from Maine and

Pennsylvania on Vaccinium augustifolium Ait., i. cor mbosum L.,
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y. stamineum L. and Vaccinium_sp. Leonard (1963) reported it from

New York on Vaccinium sp.

In Pennsylvania, MacGillivray (1958) recorded fundatrices on

day 25 and June 1, apterous and slate females from May 25 to September 1

and oviparous females on October 16. In Michigan, Tuttle (1947) found

only a few aphids. He reported that they appeared to be of one species

and were causing no noticeable damage.

fiyzus scammelli Mason
 

Mason (1940) recorded this nphid on cranberry in New Jersey.

MacGillivray (1965) stated that it occurred on the low sweet blueberry

(V. augustifolium) in Nova Scotia. Marucci (1964) found that it pre~
 

ferred the soft, succulent growth at the base of the cranberry plant.

He considered it a rare aphid but stated that in recent years it has

become more abundant. The greatest numbers were fOUhd in May ard after

June it became scarce. His attempts to transfer this species from

cranberry to blueberry were not successful. He stated that the toughness

of the leaves may have been responsible for the failure of this aphid

to colonize blueberry.

No literature was found to indicate that N. pepperi or g. scammelli

are known to transmit virus diseases. As shoestring disease is becoming

more common in Michigan plantations it is interesting to note that

Lockhart and Hall (1962) have found this disease to be present in all

lowbush plants (V. eugustifolium) tested in Nova Scotia. This blue—
 

berry species also occurs in Michigan.



Agyrthosiphon pisum (Inltenbsch)
 

This is a cosmopolitan species that is found mainly on plants of

the Leguminosae (Hille Ris Lambers 1947). Evans and Gyrisco (1956)

stated that this aphid is generally considered to be nonmigratory although

it flies from perennial to annual legumes. No records of this species

transmitting strawberry viruses were found.

Acyrthosiphon porosum (Sanderson)
 

. This species is found throughout North America on Ross spp. and

strawberries (Mason 1940). Pnlmer (1952) reported it only from rose in

Colorado and Utah; Mason (1940) found that it was more common on rose thnn

stranberry although the eggs were 111d on both plants. Craig and Stultz

(1964) found it to be the mos: abundant strnyberry aphid in Nova Scotia

where it represented 53.11 and 73.31 of the aphids collected in a two

year period. Demdree and lecus (1951) stressed the importance of

knowing the exact status of this species as e strawberry pest in view

of its potential as a virus disease vector. it has been shown to be

capable of transmitting strawberry mettle and some, or all, of the

components of the yellow‘ and crinkle virus complex (Plakidos 1955,

Kennedy et al. 1962, Craig nnd Stultz 1964).

gphis forbesi Weed
 

This species is apparently restricted to strawberry Patch 1938,

Palmer 1952). It is distributed throughout North America but nppenrs

to be more abundant in the eastern section of the United States (Palmer

1952, Allen 1959). In Nova Scotia it comprised only 17.11 8rd 2.31 of



 

   

the collections made in a two year period (Craig and Stultz 1964).

Many authors, including Hottes and Prison (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 is the most common
 

ant doing this in Tennessee. Wheeler (1910) listed ants of the genera

Myrmica and Crematogaster among those thnt commonly attend aphids but
 

stated that the genera Lasius and Prenolepis are among those most per-

fectly developed in this respect. Attempts to transmit strawberry

diseases with this aphid have never been successful (Kennedy, Day and

Eastop 1962).

Aphis gossypii Glover
 

This is a cosmopolitan species (Patch 1925b) consisting of many

races with,different life cycles (Bodenheimer and Swirski 1957).

Leonard (1963) listed 60 food plants for this sphis in New York. Patch

(1925b) reared it on strawberry experimentally but reported that its

primary host in Maine was orpine (Sedum purpureum Teusch). firing (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 firing (1955), described the many color and morphological

variations of this aphid. Kennedy et nl. (1962) listed this species as

capable of transmittirg strawberry mottle.

Chaetosiphon fragaefolii Cockerell)
 

This is a cosmopolitan aphid (Schaefers 1960) that occurs on
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rose, strawberry and Potentilla spp. (hottes 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 migration of alates from rose to straw-

berry, this species has no alternate host and only makes dispersal

flights (Dicker 1952, Schaefers and Allen 1962). This species is a

serious pest in California but is relatively scarce east of the

Mississippi (Demaree and Marcus 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 Michigan during a four year study.

C. fragaefolii is the most important vector of strawberry viruses.
 

Plakidas (1955) stated that it is the principle vector of xanthosis and

crinkle, and that it also transmits stun' and witches broom. Craig

and Stultz (1964) reported that it transmits mottle and vein banding

and Kennedy 55.51: (1962) listed it as transmitting strawberry lesion,

mild yellow edge and vein chlorosis. Plakidas (1955) stated that yellow

edge is now present in wild Strawberries east of the Rocky Mountains,

but that wild roses in Washington and Oregon which harbor this aphid

did not appear to be hosts of any strawberry viruses.

Cheetosiphon minor (Forbes)
 

This aphid is found throughout the United States but is more

abundant east of the Mississippi (Demaree and Marcus 1951, Palmer 1952,

Plakidas 1955). it appears to be restricted to s:rewberry (Mottes ard

!
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Frison 1931, Patch 1938, Palmer 1952, Leonard 1963), but Knowlton (1954)

reported it from Potentilla 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 Michigan.

9. minor has been shown to transmit virus type 1 and 2 of Demaree

and Marcus (Plakidas 1955) and strawberry mottle (Kennedy et 21,, 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.

Macrosiphum euphorbine (Thomas)
 

This is a polyphagous and cosmopolitan species (Castop 1958).

Patch 0925a) and Leonard (1963) stated that its primary host is Rosa sp.

 

Patch observed some oviposition 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 M rcus (1951), however,

reported it was a frequent h hitant of strawberry and stressed the

importance of knowing this species' ex ct status in view of its

potential as a virus vector. Craig and Stultz (1964) found that it

account for 22.7% of their collections in 1961 and 15.52 in 1962 and

Steted that it is a possible vector of latent C virus.



 

Macrosiphum rosae L.

This is a cosmopolitan species that is apparently restricted to

Rosa spp. (Patch 1914, Hottes and Prison 1931, Palmer 1952, Leonard 1963).

Mellor and Forbes (1960) stated that this aphid is capable of trans-

mitting mild yellow edge and vein banding viruses.

Fluctuations of Aphid Populations

Many investigations have been instigated to explain the fluctua-

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 Changes of

the host plant. They also stated that indirect competition can occur

when any sucking insect feeding on a leaf, changes the physiological

condition of the leaf, and renders it unsuitable for future aphid

feeding. Kennedy, lbbotson and Booth (1950) showed that Myzus persicae
 

(Sulz.) and Aphis fabae Scop. preferred young, growing leaves and
 

senescing leaves to mature leaves. lbbotson and Kennedy (1950) showed

that this preference was modified by the rate with which the leaf was

growing 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 being hydrolyzed and translocated. Both leaf types by

concentrating nutrients, apparently provide a more suitable site for

aphid feeding and reproduction than do mature leaves.

Dicker (1952) working with g. fragaefolii on strawberry in
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Great Britain, found that in first year plants the population of this

aphid increased steadily thrOUghout the season. in older plants, the

P
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aphid population peaked in early spring and then declined rapidly. l

hypothesis, although admittedly not the complete explanation, was that

the first year plants produced leaves steadily all season 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 activity 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 that are unfavorable to aphid reproduction.

Schaefers and Allen (1962) found evidence that Q. fragaefolii
 

populations also tended to follow fluctuations in Strawberry physiolOgy;

however, under California conditions the population peaks were not as

closely tied to fruit production as reported by Dicker.

Schaefers and Allen pointed out that the lower leaves of the

strawberry provided a cooler and more humid microclimate that is more

favorable to aphid survival and increase. They found, as did Dicker,

that high aphid mortality occurred due to splashings of rain and mud,

especially after fields had been topped.



  

STATEMENT OF METHODS

General Collecting

Most of the aphids collected were taken by means of a #1 w ter

color brush, the ends of which were trimmed to a fine point. This in—

strument allowed the delicate specimens to be removed from the pltnt

without damage and provided the collector with a positive record of

aphid-host plant association.

Aphids were collected and stored in 957 ethanol. Storage in

702 alcohol, as recommended by Essig (1948) and Palmer (1952), resulted

in poorly preserved specimens.

Nymphs found in the field were frequently ceged and allowed to

mature and reproduce; the entire colony was then removed for identifica-

tion. Clip cages used by Mc Clanahan (1961) were found to be too small.

New ones were fashioned from microscope cover slip boxes (Tig. 1).

These boxes had plastic screen windows and were tied to the plant stem.

Loose string or cotton packing was used to make the cages "aphid tight”.

Although adequate, the cages were awkward to handle and were replaced

by cages made of plastic centrifuge tubes as described by Peschke

(1959).

To collect alnte forms, sticky traps and water traps were placed

in test plots. Sticky traps were made from the bottoms of commercial

one pint ice cream containers (Fig. 1). These were painted with

Canary Yellow Effecto Enamel (Pratt and Lambert Co.) and coated with

14



  

 
Fig. 1.--Aphid cages and sticky traps used by the author.
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Hepco—Stikem (Michel d Pelton 00., Oakland, Calif.). These traps worked

well but becsme covered with earth and debris. Trapped aphids were in

such poor condition that identification was impossible and the use of

sticky traps was discontinued.

Water traps were made from miscellaneous metal and plastic pans

measuring approximdtely 18" X 12" X 8”. Aphids collected in these con-

tainers were in fdirly good condition except for mold and detritus which

adhered to them. In addition to the problems described by McClanahan

it was found that the traps had to be cleaned and refilled about every

three days. This limited their vglue and it was decided to use the

presence of slntoid nymphs to indicate the appearance of slates (Dicker,

1952).

Mounting

Freshly killed mnterial was heated in the storage alcohol at

just below boiling point for five minutes to eliminate internal air

bubbles. Specimens preserved for more than 24 hours did not require

this treatment.

Initially, aphids were cleared by the techniques recommended

by Essig and mounted in Turtox CMC - 10 medium (General Biological

Supply House, 8200 So. Hoyne Ave., Chicxgo). Both the techniques and

mounting medium proved unsatisfactory and the clearing and mounting

procedures developed by Hille Ris anbers (1950) were followed.

Identificgtion

Most specimens were identified by means of a compound microscope
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equipped with a phase contrast optical system and a 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 questionable specimens had to be mounted for

inspection with a compound microscope. In retrospect, it is doubtful

if the use of a 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 foun to be inadequate. Publications

proving helpful were those of MacGillivray (1958), Mason (1925, 1940),

Schaefers (1960), Richards (1963), Bachelder (1927) and Hille Ris Lambers

(1953).

Sampson's keys to nymphs (Sampson, 1946) were of limited value

and most nymphs were determined through the aid of Miss Louise Russell

of the U.S. Department of Agriculture. Through the cooperation of

Miss Russell and Dr. H. E. HacGillivray of the Canada Department of

Agriculture the author was able to accumulate enough determined materigl

to enable him to make his own identifications.

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 allow

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 Research B anch 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 KOH and adding a

cover slip. The slide was heated until the specimen was clear and‘

pliable. The aphid was then washed, separated from the plant material,

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 identifying the parasitized specimen by means of

a normal specimen collected from the same plant.

Quantitative Collecting

The location and description of each test plot with the dates of

collections and the numbers of aphids taken are presented in Appendices

VI through IX.

Wild Red Raspberry, 1961 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 was selected. Three compound leaves

were picked from each plan:. These leaves-~one from the tip of the

Plant, one from the base of the. plant and one midway between top and
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Fig. 2.--Stand of wild red raspberry on the Michigan State

University campus.



bottom~-were placed in separate jars of alcohol. Any aphids found on

the canes were placed in vials of alcohol with a fine brusw. Specimens

were removed from the alcohol with the aid of a dissecting 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 Berlese

funnels. It was found that Aphis ruhifolii (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 samples were ‘nken from J table of random numbers

(Dixon and Massey, 1957).

Three plants in eech plot were sampled at weekly intervals. The

collections were made and the samples were treated as described for wild

red raspberry. Sampling was without replacement.

/

Cultivated Blueberry, 19‘4
 

Blueberries growing on the Michigan State University Horticulture

Farm were sampled wi2hou: replacement until October 11. On this djte

all the plants in CJCh varie:sl row had been Ssmpled. Subsequent ssmples

had to be made from plants which had been sampled earlier in the season.

Each plant was numbered and the plant to be sempled was chosen

3

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 evaluation of the efficiency of

this machine was made by Naki (1965).

In taking the sample, the running D-Vac machine was positioned

in the foliage so that a branch was in the net. The machine was then

pushed deeply into the plan: 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 plant was completely encircled. The

collections from the crown and :he base of the plant were treated

separately with Methyl isobutyl ketone in J portable Berlese funnel

designed by Niemczyk (1963).

In 1963 it was decided tint the author would cooperate with

Hr. T. L. Burger who was also doing graduate research on blueberry in-

sects. Aphids collected by Hr. Burger from plantations in 1963 and

1964 were submitted to the JULhOf for identification and the results

are presented in this thesis. For a description of the collecting and

sorting techniques used in this pert of the research see Burger (1960).

letivated StrawberryJ 1964
 

The IWNMS of plants VKMNB consecutivelyriunnbered and the areas

to be sampled were selected by pacing off along the rows. The numbers

used in this operation were drawn from a table of random numbers.

Sampling, which was done at approximately two week intervals, was

without repldcement. Five areas were sampled in each field on each

collecting date.
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When the area of the strawberry row had been selected, the running

D-Vac machine was lowered to the ground over the plants and then raised.

This cycle was repeated ten times, allowing about one second for each

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 capacity of the Berlese canister, the samples

were treated as follows. After placing the first sample in the canister,

the second sample was taken. This was added to the canister and the

two samples allowed to remain for fifteen minutes. The Berlese funnel

was then sharply bounced on the ground five times to dislodge any aphids

that were clinging to the vegetation. As the upper chamber was being

cleared of debris, a search was made for any remaining aphids. This

procedure was repeated for the remaining three samples.

When sampling stravberries on the Michig n State University

Horticulture Farm, it was HCCQSSdrY to modify these methods slightly

as the plants were plaited 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 'walket” up

the rows, as with a pair of iavigational dividers, until the chosen area

was reached. Two samples from each varietal row were placed. in the

Berlese funnel and treated in the manner previously described. Sampling

without replacement was practiced until September 13 when the entire

length of the varietal rows had been sampled. After this date sub—

sequent samples were mede from areas that had been sampled earlier in

the season.



RASPBERRY APHIDS

Wild and cultivated raspberry plants were qualitatively examined

from July 1, 1961 through 1964.‘ Data summarizing the relative abun-

dance of the aphid species in various collecting situations 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 relative abundance of raspberry aphids taken in qualitative

collections from 1961 through 1964

 

 

Number of Collections Amphorophora Amphorophora Aphis Masonaphis

Made in Various Sites rubi sensoriata rubifolii rubicola

 

 

Commercial fields

Red raspberry 12 33.3% 16.7% 33.3% 16.71

Black raspberry 40 35.02 42.5Z 12.5f 10.07

Home gardens ,_ A

Red raspberry 54 44.42 18.5% 40.71 7.4?

Black raspberry l 0.0% 100.0% 0.02 0.07

Nursery stock ' m .

Red raspberry 4 25.0% 0.0% 25.0} 25.0;

Black raspberry 3 0.07 66.0% 0.0: 0.0;

Wild plants ~ m

Red raspberry 18 38.9% 11.12 55.0} 5.5:

Black raspberry 18 11.11 38.9% 38.9L 16./a

Blackberry n C m

wild plants 3 0.0? 0.0; 100.0: 0.0;

Cultivated plants 7 0.0? 0.01 42.9. 0.0:

 

Amphorophora rubi (Kaltenbach)
 

. o . , ‘ 91 ‘ l . {4" 3. (ITS -

This was a common speCies that was found on cultiv.ted rtd r1 p

berry (Rubus idaeus L. X Rubus strigosus (Hichx.)), Wlld red raspberry
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(Rubus strigosus L.) and on cultivated and wild black raspberry (Bubus
 

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

infestations were encountered in Clare Co. on August 27, in Emmet Co.

on September 19 and in Monroe Co. on September 30. in 1962 this aphid

was not collected too frequently in May and June but appeared to become

more abundant during the summer.

A. rubi was the mosc active aphid studied. Eben disturbed, this

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

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

occurred most often on the terminal portions of the canes and on the

upper leaves. There appeared to be no preference for either the top or

bottom surfaces of the leaves. Copulation and oviposition were not

observed.

Quantitative Studies (fig. 3)

Wild Red Raspberry. 1961

The first samples were taken on July 4. This species was not

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

The population of this species increased rapidly and reached its peak

on August 14. The population maintained itself at this peak until

August 21 and then began to decline. No specimens were collected from

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

After that date, only a few scattered nymphs were taken.

Wild Red Raspberry. 1962

The first specimen, an apterous female, was collected on June 29.

No Specimens were found the following week, but on July 13 the numbers
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fig. 3.--Seasonal population trends of Amptorophora rubi (Kalt.)

on raspberry.



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

taken from August 2’ until Occober 12; on October 19 the numbers in-

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

hild Red Raspberry. 1963

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

specimens were found again until July 24. On this day the population

began to build up and reached a minor peak 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 the numbers

declined again; on the following week the population began to build up

9
strongly and the peak occurred on October 23. The population fell off

rapidly after this, and 10 specimens were found on the lest day of.

collecting.

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

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

It is assumed that the\—this species taken only in the cane samples.

population decreased during these three weeks, for on September 25,

very few specimens were collected.

Black Raspberry. Monte Farm. 1963

A.rubi was not found in this field.
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Black Raspberry. Johnson .arm. 1963

A single nymph was taken on September 21.

Black Raspberry. Maxwell Farm. 1963

A. rubi was not found in this field.t

Black and Red Raspberry. Valle Farm. 1963

A. rubi was no: found in these fields.

Black Raspberry. Vaughn Farm. 1963

A single apterous female was collected on August 10.

Red Raspberry. Vaughn Farm. 1963

The first specimens of A. rubi were collected on June 15. The

numbers increased on the following week but then began to decline a: the

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

July 27 the numbers of this small population increased but a steady

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

Thetaken. On August 29 the large5t number of specimens was taken.

population then began a steady decline thnt l 810d for the rest of the

season.

Amphorophora sensoriafa Mason

This was a common species that was collected from both wild and

cultivated red and black raspberry throughout mos: of tee Lower

Peninsula. In 1961, large infestations were encountered in Berrien Co.

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

in Newaygo Co. on September 17. Since Mason did nor describe the sexusl



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

Appendix I.

In 1962 this aphid appeared to become more abundant during July

and August. On August 18, an intermediate morph was collected in

herrien Co.

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

A.SCHSOFlFta

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

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

there were always a few individuuls, usually imagines, moving among the

colony. The nymphs were usually fairly 'ndctive. When disturbed, the

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

Copulation and ovipositionparticularly prone to drop from the plant.

were not observed.

Quantitative Studies (Fig. 4)

I

Uild Red Raspberry. 1961

Nymphs of this species were taken on August 9. The population

increased the following veck and reached its peck on August 14. The

numbers of this species then begun to decline, until on August 30, no

specimens were found. A single numph tgken on September 7 is the lust

record of this species in this plat.

Wild Red Raspberry. 1962

Only nymphs of this species were found. These were collected

on July 13 end August 17.



[
J

\
D

Wild red raspberry, 1961
Maxwell. Black raspberry50-

50-

  
 

 

 

] 1
l 5—]

I l +1 I lfi

 
 

 
 

  
 

 

50. Wild red raspberry, 1962 50. Walle. Black raspberry

25¢

25~

H_l—-—'—"I‘I l [—1 'fi—LI'L'IRI (fit

50. Wild red raspberry, 1963 50- Vaughn. Black raspberry

25-
25-

Monte. Black raspberry 50. Vaughn. Red raspberry

200 |

25 ‘““'“-'"""_"" 25-

 
 

 

 

, l T I ‘1
‘ I *

4
I —[

, Jun Jul Aug Sep Oct Nov. Jehnson. Black raspberry000

400

200 __,____l_|_l___....--._.._.

50

25

 

 

T

Jun Jul Aug Sep Oct Nov

Fig. 4.--Seasonnl population trends of Amphorophora sersorieta
Mason on raspberry.
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wild Red Raspberry. 1963

é. sensoriata was not collected until August 7. The smell
 

population maintnired itself et a fairly steady level until August 21

when it diminished. During the next two weeks, it began to recover and

the largest number of specimens were taken on September 4. The numbers

then diminished but begun to build up again during the last of September.

On October 2 no specimens were found. On Cetober 9 the numbers again

rose, but this was the lest time the species was found in this plot.

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 taken only in the cane samples, and it is possible that

this species cas present in larger numbers during this time.

Black Raspberry. Monte Farm. 1963

This species was not found until July 13 when the population

abruptly reached its peak. The numbers declined rapidly in the fol-

lowing week, and after July 20 this aphid was not found again. However,

a visual inspection of the plants showed that small numbers of aphids,

believed to be é. sensorinte, were present throughout the collecting

888.8017.

Black Raspberry. Johnson Farm. l9o3

On June 8 a single specimen of A. sensorinta was found. This

iSpecies was not taken again 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 population peak on August 17. During the next two

weeks the population declined steadily but attained a minor peak on
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September 7. From this date uxtil 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 taken on July 20. The following week no specimens were

found. On August 10 the population reached its peak, but declined

sharply the following week. No specimens were taken on August 17 and

24. On August 29 the numbers increased slightly, but this was the last

time that this species was found in this field.

Red Raspberry. Walle Farm. 1963

A. sensoriate was not found in this field.
 

Black Raspberry. Vaughn Farm. 1963

This species was not found until July 20. On this date the

POpulation rose abruptly but immediately declined, and no spec1mens

were collected on the following week. On August 10 the population had

A

Deoun a steady increase that terminated in a population peak on

A“gust 17. The iumbers declined in the following weeks and by

3 r) 1‘ ;‘.~ -september 7 no specimens were collected. On September -8 t»e popula

tion had begun to rise again.



Red Raspberry. Vaughn Farm. 1963

This species was not found until August 10. After this date the

species was not present in the samples until August 29. On this date

the population reached its peak and then declined abruptly. No specimens

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

female, was found on September 14.

éphis rubifolii (Thomas)
 

This was a common aphid that was found on both wild and cultivated

black and red raspberry throughout most of the Lower Peninsula. It was

also 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.

g. rubifolii was found to be an extremely sedentary species that

was not prone to move when disturbed. The preferred feeding location

appeared to be close to the veins on the under—surface of the leaf.

On a few occasions it was found on the canes or the leaf petioles. ‘

Trouble was frequently experienced in removing this small aphid

from the plan: because of the tenacity it showed in maintaining its

feeding position. Heat and chemicals were not successful in driving

this species from the leaves.

Intraspecific copulation was not observed. However, on

October 25, 1964, in Ingham Co., an oviparous female was taken E§.EQBElj.

l . .. . ‘
with an alate male of the genus Nearctaphis. In 1963 ov1posi-ion has

Determination by Dr. M. E. MacGillivray.
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observed in Ingham Cb. on wild red raspberry. Oviposition was first

observed on October 9 and continued until October 25. The eggs were

yellow when first laid but turned black with age. Some of these eggs

were stored in 95? alcohol and later mounted in glycerine. The average

measurement of seventeen newly laid eggs was .54 x .25 mm. The average

measurement of twelve black eggs was .52 x .22 mm. The preferred

oviposition site seemed to be the axils of the leaf petioles at the

tips of the plant. As oviposition activity increased, the eggs were

deposited over a greater area of the canes until the entire cane and

its branches were black with eggs (Fig. 5). This was an extremely

large infestation, and a leaf measuring l-l/Z inches wide and 3 inches

long contained 370 aphids.

Quantitative Studies (Fig. 6) 

Wild Red Raspberry. 1961

The numbers of this species varied erratically during July ahd

early August. On August 9 the population began to build up and

reached its peak on Augus: 14. The numbers of this species then began

a fairly steady decline that lasted until the first week of September.

On September 14 the population increased again and maintained itself at

this level until the following week. On September 27 the population

had begun to decrease. This decrease lasted until October 18 when the

POPUIation recovered slightly. After October 24 the numbers began to

,- T r) .. .,.
dwindle. No aphids were collected on November 7 cfld only 4 mere Luke“

the following week.
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Fig. 5.--A2his rubifolii (Thomas). Oviparous females and eggs

on wild red raspberry.
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Wild Red Raspberry. 1962

On May 25 a few apterous females and iymphs were taken. The

population increased the following week, but no specimens were found

on June 12. On June 22 the population abruptly reached its peak and

then began to decline. This species maintained itself at low levels

for the rest of the summer. No specimens were found in the samples of

July 6 and 27 or those of August 3, 10 and 31. The population increased

sharply to a minor peak on September 7. During the following week the

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

of October. In early November the population began to dwindle. Only

two specimens were found on the last day of collecting.

Wild Red Raspberry. 1963

A number of apterous females and nymphs were taken on the firs&

day. The population of this species declined sharply on June 19, but

toward the end of the month and early in July the numbers be an to

build up. On July 10 the numbers decreased again but recovered somewhat

*he following week. On July 24 the population had again decreased, but

in the following week a build up began that resulted in the largest

numbers ever observed in this Stand or in any of the te5t plo’s of

cultivated raspberry. The first population peak occurred on August 14;

this was followed by a sharp drop in numbers, but on August 28 the

population began to increase again.

In an effort to cope with the large number of specimens collected,

the author attempted to berlese the leaf samples with heat and chemicals.

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

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



data from leaf samples collected on September 4, 11 and 18 are no:

available. On September 11, five viviparous females and two nymphs

were taken from cane samples, but these were not included in the weekly

counts.

. The following weekt
o

V
1

The second peak occurred on September

the population fell sharply bu; began to build up again on October 9.

On October 16 the population peaked for the third time. in the

following two weeks it began to decline although it continued to main-

tain itself in large numbers. On November 6, the last day of collecting,

the population had dropped sharply.

Black Raspberry. Monte Farm. 1963

A single viviparous female was found on June 8. This species

was no: taken again until July 13 when the population reached its peak.

The following week the numbers declined, but on July 27 the population

reached another peak. During August the numbers declined steadily; no

specimens were found from August 10 until September 28 when viviperous

females were collected.

Black Raspberry. Johnson Farm. 1963

The first specimens were taken on June 8. This species was not

found again until June 29 when the population increased sharply. The

following week the numbers of this species declined abruptly but began

to increase again on July 13. After that date this species began a

steady decline that terminated on August 10. On August 17 there was a

sharp increase in numbers, and the population reached its peak. The

following week there was a sudden decline in numbers, and no specimens
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were found. The population began to build up slightly during the last

of August and the first week of September; on September 14 no specimens

were taken. he following week a few specimens were collected, but on

September 28, the last day of collecting, only one nymph was found.

Black Raspberry. Maxwell Farm. 1963

The first specimens of A. rubifolii were not found until June 29.

The numbers begun to increase but declined affer July 6, and this

!
t

species m intuined itself at a low level for the rest of the month. No

specimens were found on July 27 or August 10; on August 17 the numbers

increased but diminished on August 24. In the last of August, this

species began an increase that culminuted in a populdtion peak on

September 7. On the following week the population declined sharply,

bu: on September 21 the populution :gein climbed to s::ain the second

peak of the sensor. The numbers dropped to zero on September 28.

Black Raspberry. Wulle Farm. 1963

On Jure 8 only nymphs of this species vere taken. The populution

remained fairly steady un:il June 29 when it increased abruptly and

attained the first peak of the season. The population declined sharply

the following week, bu; on July 13 it uinn rose sharply. A second peak

occurred on July 20 which was followed by e steady decline thnt con-

tinued into the first part of August. On August 17, the populatiom

increased sharply to nttain the third und highest peak of :he season.

On Augus: 24 the numbers 5nd declired rupidly, and no specimens were

found, Following this decline, tfle population increased rapidly, end

the fourth peak of the season was realized on August 29. Tris species



maintained itself at this level, diminishing only a little on September 7,

then it began a decline. On September 21 the population recovered a

little and continued more or less at this level for the remainder of

the collecting season.

Red Raspberry. Walle Farm. 1963

A. rubifolii was not found in high numbers in this field. The

first Specimens were collected on July 6 when the small population

reached its peak; the numbers decreased 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 a single apterous female was takei.

Black Raspberry. Vaughn Farm. 1963

The first specimens of A. rpbifglii were taken on June 8. The

population built up quickly, reached 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. No specimens were collected on August 10, but

on August 17 the population increased sharply and attained the second

peak of the year. In the following week the numbers decreased sharply

and no specimens were taken on August 24. During the last days of

August the population began a steady increase that continued until

September 28. On this day the population of this species had reached a

third peak that was second in magnitude to the peak that occurred in

mid-June.

Red Raspberry. Vaughn Farm. 1963

The first specimens were found on June 8; the population rose
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rapidly and reached a peak on June 22. In the following week the numbers

declined rapidly but recovered slightly on July 6. No specimens were

found on July 13, but on the following week the population began to

recover. On July 27 the numbers increased and a second population peak

occurred; after this date the numbers decreased, and 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 September. On

September 28, only nymphs were present in the samples.

Mas naphis rubicola (Oestlund)
 

This species was never found in abundance. It was collected

from both wild and cultivated black and red raspberry.

Because fl. Egbicola was encountered infrequently, it is difficult

to make any statements concerning its habits. In most cases when

apierous 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 opinion that this species also tends

to feed on the terminal portion of the host plant.

Very few large colonies of this aphid were ever found. Whether

this is due to its relative 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 active and not prone to

drop from the plant when disturbed.
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Quantitative Studies
 

Wild Red Raspberry. 1961

A few apterous females were collected on September 27. On

October 18 oviparous females and immature males were found.

Wild Red Raspberry. 1962

Large numbers of M. rubic l appeared suddenly on September 21.C1'

The population then began a steady decline. The last specimen was col-

lected on October 12.

Wild Red Raspberry and Commercial Fields. 1963

H
.

'
3

This species was not found in the quantitative samples taken

Liosomsphis sp.
 

In October of 1963 a large infestdtion of this aphid occurred

in the test plot of wild red raspberry. A number of these aphids were

transferred to potted wild red raspberry plants. These plants were

placed in a grOch chamber thut was regulated to give e 12 hour day with

temperatures ranging from 73 to 800 F. and relative humidity from 55 to

607. These colonies fdiled to maintain themselves, and all specimens

were dead within seven dnys. As the only recorded hos: of this genus

are members of Gremineae, it is presumed that these aphids crawled to

the raspberry plants from the tall grasses that were growing in this

1010?.

 

‘ 0

Determination by Miss Louise Russell.
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Data from the quantitative collecting si:es, 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 years of collecting, are presented in Table 4.

No great numbers of predators, parasitized or fungus infected

aphids, were observed by the author. Lists of the parasites reared

and the predators collected are presented in Appendices 3 and 4.
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TABLE 3.~—Relative ebundance of the aphid species collec:ed 3rd the

preferred feeding location. Wild red raspberry, 1961 - 1963

 
 

Locxtion on

 

 

 

 

 

 

 

Total Reletive Plan:

Aphid Species Collected Abundance Canes Leaves

Amphorophora rubi 346 3.81 54.91 45.17

Amphorophora sensorista 77 0.9. 39.07 61.1

éphis rubifolii 8,518 94.57 0.5. 99.5~

Masoniphis rubicolg_ 78 0.91 0.0” 100.07

9,019

and duratios of the morphological forms ofTABLE 4.-—Time of occurrence

raspberry aphids compiled from records obtained during the years 1961

 
 

 

 

 

 

 

to 1964

Earliest Apterous Alate

Aphid Species Nymph Fundetrix Female Female8 Sexuslesa

Amphorophors May 20 — June 22 nay 20 Sept. 30

rubi to to to

Oct. 7 Aug. 26 Oct. 25

Amphorophora May 22 - May 22 June 23 Sept. 18

sensoriata to to to

Oct. 31 Aug. 18 Oct. 31

Aphis April 17 April 24 Jay 8 day 20 Oct. 25

rubifolii to to to to

May 25 Nov. 14 Sept. 20 Nov. 19

May 24 - May 24 July 30 Oct. 12

rubicole to to to

Sept. 27 Sept. 17 Oct. 25

 

a .

Data for aldte forms are based on records of both alat01d

nymphs and imagines.



BLUEBER“Y APHIDS

Wild and cultivated blueberry plants were qualitatively examined

from July 13, 1961 through 1964. Data summarizing the relative abun-

dance of the aphid species in various collecting situation are presented

in Table 5. No aphids were ever found on the roozs of the plants or in

the leaf litter from blueberry beds.

No aphids were found on wild blueberries (Vaccinium canadense

Kalm.) in Alpena, Bay, Cheboygan, and Van Buren Counties, or on wild

hignbush blueberries (Vaccinium corymbosum L-) or Wild ”small cranberry"

O I l l O

in ingham Co. Mr. R. B. Willson found no aphids in three large stands

of lowbush wild blueberry (Vaccinium sp.) in Houghton and Marquette

Counties in June and July of 1964.

Masonaphis pepperi MacGillivray

This was the largest and commonest aphid found on cultivated

blueberry (Vaccinium corlmbosum L.). The only large infestation noted

by the au:hor was found in Van Buren Co. on July 7 and 8, 1961. This

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

crawl when disturbed. Host of ;he specimens were taken from the leaves.

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

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

‘

were found on the green sucker shoots at the base of the plant. While

1 .. .

Graduate Student, Department of Entomology, Michigan State

University.

L
\

K
I
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TABLE 5.——Relative abundance of blueberry aphids taken in
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qualitative

collections from 1961 through 1964

  

 
  
  
 

Relative Abundance of Species

 

 

 

  

 

  

 

 

 

 

 

 

 

Wild blueberry

Number of Collections
giggnaphis

EXEEE

Made in Various Sites
pepperi

§£fi§9€ili

1961

Commercial plantations 15
13.0%

6.7;

Nursery Stock 4 0.07. 0.03

Home gardens
3

0 0 0.0"

Wild blueberry
3 0.01 0.05

1962
‘

Commercial plantations 38 34.2?
10.52

Nursery stock 0
-

—

Home gardens 3 33 . 37’. 0 . 0“.

Wild blueberry
1 0.03

0.07

1963

Commercial plantations 30 20.07.
3.3}

Nursery stock 0
-

-

Home gardens
0

- -

Wild blueberry
0

—
-

1964

-Commercial plantations 25 .77 28 0 12 0

Nursery stock 1 0.05 0.0L

Home gardens 3 0.01 0.02

5 0.0?
0.0?
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this species was found most often on young tender leaves, it showed a

greater tolerance for leaf age and was often taken on older leaves then

those preferred by Uyzus scammelli Mason. Copulation and oviposition

were never observed.

On August 10, 1963, in Van Buren Co. individual specimens of

. . . l
21. pepperi were found on Indian Hemp plants (Apogyrum cannabium L.)

growing among blueberry plants. These Indian Hemp plants were between

five and six feet tall. It is thought that the abnormal height of these

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

chemical fertilizer.

In an effort to determine the host range of this species,

specimens of N. pepperi were removed from blueberry plants and confined

to Indian Hemp plants growing in a blueberry plantation. These transfer

tests were made on September 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 Lover Peninsula (Fig. 7).

Quantitative Studies (Fig; 8)

Michigan Cate University Horticulture Farm

H. epperi was not found on this test Site.

Chickaming Plantation

The populition ofThis species was not collected until Mny 27.

ibis aphid was quite small, and it was not found cgain unLil July 27;

that was the last time it was collected.

1 . . .

Identification confirmed by Dr. R. DeJonge, formerly of the

Michigan State University Herbarium.
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-QK‘“. ; Ilanzation Wadsworth Plantation
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Fig. 8.--Seasonal population trends of Masonapbis pepperi MacGill.

on blueberry.
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Hutchinson Plantation

This aphid was collected for the first time on June 15. The

population reached its peak on July 6 and then began a slow decline

until on August 18 no specimens were found,

Hertmann Plantation

On July 8 the firs: specimens were fourd. The population then

declined steadily, and no specimens were collected after July 28.

Nekemnn Plantation

L. pepperi was taken for the first time on June 16. The populi-

tion of this species declined in the following two weeks but began to

build up during the last days of July. On August 11 :he population

reached its peak. By SepLember 11, the last day of collecting, the

numbers of this species had decreased sharply.

Double A Blueberry P rm-

This species w~s no: found until July 8, when the population

reached its peak. On July 29 the populntion had declined shdrply.

This decline con;inued it e stegdy rate for the rest of :he season.

Wedswor:h Plantation

Specimens of g. pepperi were collected for the firs: time on

Hey 10. The popula1ion increased slightly 0; Kay 25. Following that

ddte the population began a rapid increase that termindted in a populs-

tion peek on July 8. In the following weeks the populetion declined

slightly, but on August 19 the second and major peak occurred. The

numbers of this species then declined, but on the lts: dty of collectifg

it was still present in large numbers.
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DePree Plantation

The first specimens were collected on June 17. The population

then increased rapidly and attained its peak on July 29. On August 20

the population had declined but was still strong. No specimens were

found on the last day of collecting.

Boohoo: Plantation

This species was not found until June 17, when the population

reached its peak. The numbers of this species maintained itself at

this level until July 9. After this date the population declined

sharply. By August 20 the population had recovered somewhat, but by

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

Pauls Plantation

Nymphs of g. pgp eri were taken on the firs: day of collecting,

May 11. The population of this species in this plantation was never

large, and it was not found again until July 9. It maintained itself

at a steady level until August 20 when it began to decline. Apterous

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

Derkse Plantation

H. pepperi was nOt abundant in this plantation. The only col-
.—

  

lection of this species was made on May 26, when nymphs were taken.

‘

-fivzus scammelli Mason
 

This relatively rare aphid was found in the eastern as well as

the western counties of the Lower Peninsula (Pig. 7). No positive

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



instar nymphs colleCLed in this county in 1962 and 1964 could be only

identified as Mvzus sp.l).

Pructielly all specimens collected were tcken from the leaves.

The preferred feeding locntion appeared :o be the upper surfaces of

tender leaves growing ut the base of the plent, but some were found on

terminal leaves. In these cases the terminal leaves were always young,

tender leaves growing on sucker shoots. Lste in the season some feeding

was noticed on senescing leaves. This species was observed to be a

sedentary aphid that wns no: prone to shift its feeding position when

disturbed.

On October 7 and 9, 1963, sexueles were token 32 copulu. Four

acts of copulation observed on these duys took pluce on tender green

leaves growing from eight to eighteen inches shove the ground level.

Oviposition was observed for the first time on OCZOber 9, 1963.

Newly deposited eggs were smOOLh and light jade-green in color bu:

turned wrinkled and black with nge. Leaves contnining green eggs were

collected and taken indoors; wi1hin four duys all eggs has turned

black. Some eggs were collected in alcohol cfld mounted in glycerin.

The average measurement of six green eggs was .71 x .34 mm. The average

measurement of six black eggs was .57 x .29 mm.

Kith but one exception, all eggs were observed ;0 have been

deposited on the leaves. The upper surface of the leaves appeared to

be the preferred oviposition site. The majority of these leaves were

growing within eighteen inches of the ground. Oviposition activity

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

Determination by Miss Louise Russell.



were counted on one leaf. Sexuules (gig. 9) were colleCLed on

October 25, but females were observed ovipositing as late as October 30.

Green eggs collected on November 15 indicute that oviposi:ion cin con»

tinue until qui:e late in the season.

Quentitative Szudies (Fig. 10)
 

Michigan Stste University Horticulture Farm

The population of g, scammelli was alreudy strorg on the firs:

day of collecting. On June 8 the population reached its peak. After

this dute the population begun u decline that lasxed through most of

July. During the last of July and the first days of August, the

numbers of this species increased slightly. After August 2 the popula-

tion declined and maintained itself at a low level for the rest of the

86.118011.

Citickdming and Hutchinson- Pluntgtions

Ii. scsmmelli sz no: found in these sites.
.—

 

Hurtmnnn Plantation

This species was nOt found in this plantation.

Wakeman Plantation

This aphid sz net found until July 8. The populdLiOH decreased

after this date and maintained itself at u low level for the rest Of

the season.

Double A Blueberry farm

M. scammelli xxx; not fouhd until July 8. The population resched
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Fig. 9.--§zzus scammelli Mason. Sexuales and eggs on cultivated

blueberry leaf.
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its peak on July 29 but was not collected 2g in after this date.

Wadsworth Plantation

The first Specimens were collected on May 25. This species

increased on June 16 but no specimens were found after this dete.

DePree Plantation

This aphid was found in only small numbers on this site. Nymphs

were collected on June l7—-efter this date the species was not collected

again until September 12.

Booboo: Plantation

The population of this species hnd already reached its penk

when collecting started. After this date the population began a steady

decline. The last specimen was collected on JUne l7.

Pauls Plantation

M. scemmelli was not found until May 26. The population in-

 

creased s1eadily in the following weeks until it reached its peak on

July 9. After this date it was nor collected again.

Derkse Plantation

The first specimens were collected on June 18. This small

population maintained itself at a Steady level until July 9. After

this date it was not collected again.

Aphis spirxecele Patch

On July 7, 1962 4 heavy infestation of upterous and alaze

females of this species was found in : plantation in Van Buren Co. The
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preferred feeding location appeared to be the terminal leaves and stems,

and almost every plant contained at least one colony. This aphid was

also collected on July 15, 1962 in Berries Co. and on July 20, 1963 in

Allegan Co.

The site of the original infestation was visited again in 1963.

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

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

also found colonizing Indian hemp plants growing among the blueberry

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

It is thought that the abnormal height of these plants was brought

about by competition for sunlight and dressing with chemical fertilizer.

Y

In an effort to determine the hos: range of this aphid, the

following transfer tests were made. On September 7, thirty apterous

females were taken from Indian Hemp and confined to green blueberry

leaves in a plantation. 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 inspection. On September 14 this experiment was

repeated. On September 21, six of the original thirty specimens were

alive but when the cages were removed on September 28, all aphids were

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

were dead when the cages were removed on Sep1ember 28.

On October 16, colonies of g. spiraecoli_were taken from their

natural hose, an ornamenial Spires sp., and transferred to potted

blueberry plants. These plants were placed in a growth chamber regu—

lated to give a 12 hour day with temperatures ranging from 75 to 800 F,

and relative humidity from 55 to 603. Some reproduction was noted, but
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by the end of 20 days Lhe colony had died ouz. On November 6 this

experiment was repeated using colonies that contained large numbers of

oviperous fenules. This colony died ou: by November 13.

Data from the quantiiative collecting sites, showing the rela-

tive abundance and the preferred feeding locations of Lbe aphid species,

are summarized in Tables 6, 7 and 8. The time of occurrence and dure-

fion of the morphs of these aphids, compiled from dais obtained over a

four—year period, are presen ed i

No great numbers of predators, perusitized or fungus infected

aphids were observed by Cue author; nor were muny ants found in

association wifh colonies of blueberry spbids. Lists of Lbe predators

and ants collecced and the srasites reured are resented in
3 ,

or

Appendices III, IV and \.
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TABLi 6,--Occurrence of two aphid species in blueberry pluniutions. 1903

Masonupbis pepperi flyzus scammelli

Locnzion and Name

of Owner July 22 Aug. 3 Aug. 29 July 22 Aug. 3 Aug. 29

Berrien Co.

Chickaming O 10 6 O 0 O

Huicbinson O O 4 O O 0

VJ: Buren Co.

Herimann 2 3 l O O O

Nakeman 21 2 33 O O O

AIIEan Co.

AA blueberry Firm 8 3 2 O 0 O

Wadswor1b 14 107 3303 0 O 0

O 2, f; 32.1.3 ‘

DePree 13 29 4 0 O O

Boo ooc O 32 24 O 0 l

Huskegon

Pauls 2 2 7 l O 7

Derkse l l O O O 0

Relative Abundance in 30 Collections 83.32 10.0;

 

a ,

ApprOXimate numbers.
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TABLE 7.--Relative abunddnce of two aphid species collec1ed in quantita-

tive samples in blueberry pldnretions. 19b4

 

 

A» ‘ ‘1, . .. 1._’ ., ,., -3 ‘-'.,,._ . . .. . °
LOCu-ion unsouup.is PLPPLIL u;2us 5C.mmtlll
 
 

 

“errien Co. 100.0f. 0.01

Van Buren Co. 87.21 12.8.

Allegan Co. 90.3] 3.7.

Oftuwa Co. 94.77. 5.3g

Muskegon Co. 47.47 52.a:

Total for Five Courties 93.67 6.41

 

\

4TABLE 8.--szus scammelli isson. Preferred feeding locaiion and fre—

quency diszribution on five vsrieiies of blueberry grovr in ;be

Hicfigxn State Universitv Horticulture Farm

 

 

 

TO’dl Number of

Specimens Collecred Distribuiion

 

Variety

Earliblue 118 29.5‘

Bluecrop 100 25.0?

Rebel 87 21.87

Jersey 52 13.0X

Blueray ' 43 10.8L

Locatior

’7 ,2 “

crO‘Jrl
130

35-. J

base
269
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TABLE 9.--Iime of occurrence and duration of the morphelegicsl forms of

blueberry aphids compiled from records obtained during the ye rs 1961

 

 

 

 

to 1964

‘

Earlies: Apterous Ala-tie,1 q

Aphid Species Nymph Fundatrix Female Femalek Sexuales“

Hasonap is May 10 - May 20 May 20 Sept. 21

pepperi to :o :o

Ocr. 31 July 26 Nov. 14

Hyzus May 6 Jay b May 18 Hay 25 Sept. 28

scammelli LO L0 to to

May ll Oct. 25 Sept. 2 Nov. 8

 

a L b . r .

Data for slate forms are based on records of bot. ala-01d

pymphs and imagines.



STRAWBERRY APHIDS

From June 29, 1961 through 1964 both wild strawberry (Tragaria

 

 

rirginiana Duchesne) and cultivated strawberry (Fragaria Virginiana

Duchesne X Fragaria chiloensis (L.)) were examined qualitatively. Data
 

summarizing the relative abundance of the aphid species found in

various collecting situations are presented in Table 10.

TABLE 10.--Relative abundance of strawberry aphids taken in qualitative

collections from 1961 to 1964

 
 
 

‘

~“—‘.M.—-‘.m—.—b—~u

Number of Collections Made in Various Sites

   

 

   

 

 

 

 

 

 

 

Commercial Nursery Home Wild
Aphid Species Fields Stock Gardens Strawberry

72 4 62 102

égyrthosiphon pjsum 6.91 0.02 1.6@ 0.07

ggyrthosiphon porosum 34.7% 50.0? 9.72 1.07

Apfis forbesi 15.37 0.07 9.72 12.7]

ggji§_gossypii 1.4? 50.07 4.86 0.02

Chaetosiphon frrgcefolii 0.0T. 25.07 1.61 0.01

Chaetosiphon minor. 9.7K 0.01 30.6} 23.51

lggfgsipjum_eu£horbiae 11.13 0.07 8.1K 0.02

Eigrosiphum rosae 4.27 0.02 0.02 0.07 

  

 

*—

With the exception of Apbis forbesi Weed no aphids were found

on the roots of the plants. The only specimen recovered from the leaf

litter and mulch of strawberry beds WES a moribund nymph. This spéCimen

63
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was collected on February 9, 1965 in Inghnm Co. It could only be

identified as belonging to the tribe Aphidini, possibly Macrosiphum sp.
 

Acyrthosiphon pisum (Harris)

This was a very active species that was prone to change its

feeding location when disturbed. Nymphs were often found on the young

leaves and runners, but the imagines seemed to prefer to feed on the

older and larger leaves. There appeared to be no preference for either

the top or bottom surface of :he leaf. Copulation and oviposition were

never observed.

Quantitative Studies (Pic. ll)
 

Tidey Farm

A. pisum was not found in large numbers in this field. The

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

Michigan 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 had disappeared, and no specimens were taken

again until September 13. This species maintained itself in very low

numbers during September, then disappeared at the end of the month.

Uendzel Perm

A. pisum was not found in this field.

 

l . . . a. . r
Determination by MISS Louise iussell. .



Acyrthosiphon porosum
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Agyrfhosiphon porosum (Sard.)
 

This species was observed to be moderately active on the plant.

It did no: appear to be too specific in its feeding location. lmagines

\

were collected most often from the undersurfaces of the older leaves

and from the stems. Nymphs also were found in these two locations and

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

plants (52§3_sp.) in Ingham Co. on October 14, 1964 and on July 20, 1965.

Quantitative Studies (Fig. 11)
 

Tidey Farm

Only a few nymphs were taken on the first day of collecting.

In the following week, the population reached its peak and then began

to decline. After July 26 this species maintained itself at an extremely

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

Michigan State University Horticulture Farm

The population of A. porosum in this field was small. This

species maintained itself at a fairly consistent level thrOUghout

the season, without any detectable populaLion peaks.

Wendzel Farm

A. porosum was 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 September the population increased. This increase was

followed by a slight decline in numbers, but by :he end of October the



O
“

6
\

population hnd reached its ped . After this peak the numbers declined,

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

éphis forbesi Weed
 

This was observed to be a sedent ry species. Small groups of

nymphs were often taken from runners and bud scales, but when large

colonies were found the aphids were fairly evenly diStributed over the

plant. In the latter cases, the stems seemed to be preferred to the

older leaves. In 29 recorded observations, this species was found on

the roots on three occasions nnd on the roots and other parts of the

plant on three OCCaSlOflS. The remainder of these observations show {hit

the preferred feeding location was fairly well divided between the

stems and the leaves or runners.

Heavy infestations were found in ten Buren Co. on August 12,

1961. in this infestetion the aphids were found on the roots, Stems

and leaves, and many young plents were destroyed. Found in associ -

tion with this ephid was the corrfield ant, gjsiu§_nlienus (Foerster).

On September 26, 1964 9 large colony of g. forbesi was collected from

the roots, stems and leaves of a wild strewberry clone in Genesee Co.

Associated with this colony was the ext firemstogAS'er l neol :1 (Say).
 

On August 24, 1962, in Berrien Co., another large infestation

was observed. The ophids were found Only on the roots of :he plant.

No ants were collected in dSSOCthiOfl with this aphid but this may have

been due to the application of insecticides. A list of all the ant

species found with this aphid is presented in Appendix V.

Copulstion end oviposition of A. forbesi were not observed. On
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October 18, 1961, in lngham Co., oviparous femules were collected.

These specimens had been isola ed the week before by means of a cage.

When the cage was removed, three black eggs were noted on the stem of

the plant. These eggs were placed in alcohol and later mounted in

glycerin. The average measurement of these three eggs was .52 X .27 mm.

Quantitative Studies
 

A. forbesi was no: found on the Tidey Farm. At the Michigan

p
State University Horticulture ,urm, a few nymphs were collected on

September 28 and October 11. A single nymph was taken on the Hendzel

Farm on August 23.

Aphis gossypii Clov.

This species seemed to prefer to feed on the runners, 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, large rumbers of upterous females and

. . , l . .
813:01d nymphs vere sen: LO the nutnor. These speCimens had colonized

the young leaves of Frsgnrie vesca L. and an experimental hybrid straw-
 

berry growing in a greenhouse.

Quantitative Studies
 

A Single nymph was taken on the Tidey Farm on June 14. On the

Michigan State University horziculture Farm, 3 single nymph was found

1. . .

Ar. R. Scheffer, Michigan Department of Agriculture, Collector.



on July 5. On the Hendael Farm nymphs were collected in smell numbers

on September 6 and 21, and on October 31.

Chaefosiphon friggefolii (Cock.)
 

This species appeared to prefer the runners and young leaves;

it was observed to be quite sedentary. The only record of note was made

on July 27, 1964 when an apterous female was found on cultivated black

raspberry in Ingham Co. Copulstion end oviposition were never observed.

Quantitative Studies (fig. 13)
 

C. fr ghefolii was not found on the Tidey or Kendzel Farms.
 

Michigan Siete University H0r1iculture Farm

This species was not collected until September 28. The numbers

of :his aphid dropped sharply ufier this date and very few specimens

were taken during the rest of :he season.

Cheetosfphon minor (Forbes)
 

Feeding preference appcered to be runners and young leaves, but

oviparous females were found most often on the stems of the plant.

When this aphid was found on the older leaves, it appeared to prefer

the bottom surfaces. Q. mifior was observed [0 be e sedentary type tth

was not likely to shift iCS feeding position when disturbed.

Oviparous females were taken in association with eggs in Gratio:

Co. on October 22, 1961. In 1963, oviparous females and alufoid male

nymphs were taken in associa1ion wi1h eggs on October 15 'n Inghcm Co.

.3 this same site, on October 25, sexueles were collected en copula.
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Copulation was observed to take place while the aphids were on the

leaves and Stems. (Fig. 12).

Oviposition was noted for the first time in Tnghem Co. on

November 15, 1963. Most of the eggs were deposited on the stems, but

as oviposition activity increased, many eggs were deposited on the

undersurfaces of the leaves. Newly deposited eggs were smooth and

ranged in color from ivory-white to light yellow. As the eggs aged,

they became wrinkled and black. Some of these eggs were collected in

alcohol and mounted in glycerin. Thirteen newly deposited eggs

averaged .57 X .29 mm.

Quantitative Studies (Fig. 13)
 

Tidey Farm

This field did not support a large populetion 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 after this date the population declined and no

specimens were collected until August 23. The population began to

build up during the first week of September but again declined in the

following weeks. No specimens were taken again until the middle of

October. By the end of October the population had begun to increase

again but on the lest dsy of collecting, this species was not present

in the samples.

Michigan State University Horticulture Farm

A single specimen of C. minor was found on June 1. This species

was not colleCted again until August 16. The population began to build
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Fig. 12.--ChaetosiEhon minor (Forbes). Sexuales on strawberry

leaf.
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Macrosiphum eugfiorbiaeCfiaetosipion fragaefolii

 

Tidey Farm
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up at the end of August but declined ug in in mid—September. Toward

the end of September the numbers of this species increused agein.

After a decline on October 11, 'he population begin an increuse that

las:ed into the first week of November.

Wendzel Farm

E. minor was not found in this field.

Incrosip‘um euphorbine (Thomas)
 

This was observed :0 be um active species that was prone to

Change its feeding position when disturbed. While the nymphs were

frequently taken from the youig leeves and runners, imagines were most

often found on the older and larger lenves. There appeared to be no

preference for either the top or bottom surface of tte leaf. Copula—

tion and oviposition were never observed.

Large colonies of this species found on 1. vesca in a greenhouse

~ ‘ , , l

in Berrien Co. were sent to the uutnor on auuury 22, 19b4, L rge

infestations Here fourd in culfivuted struwberry fields in Berrier Co.

on August 18, 1§NKZt2ud on the NiCEfiQQH1 State University Horticulture

Perm from October 7 to 30, 1963.

Quantitative Studies (fig. 13)

Tidey Farm

3 ‘( V ' ‘ .. . - 1‘ ‘_- 1 \

A few speCimehs of H. euphorhide mere collec ed or dry 31. Tee
 

‘ . . b

populdtion peaked abruptly 7L9 following week and then oegun d steudy

»-A-.-—._
 

 

l
A.Mr. D Scheffer, Iictignu Depurtment of Agriculture, Collector.



decline " per~, :ed in July 26. his species was not taken agein

u ' or ;r 31. On :Eis date and on November 14, only individual

'7 -lme s :tzre fOLuKl.

Aichigan State University Horticulture Farm

Only a few specimens were found on June 8. This species res

got collected again until August 30. The small population muintu'ned

'tself at a fairly even level until October 11; on this date u rapid

1

build up occurred that terminated in a population peek on November 8,

:he last dey of collecting.

Weruizel i arni

If

"1.
A nymph of . eupnorbi e was collected on October 18.
 

Mucrosiphum ros e (L.) '

This was observed ;o be an active species that vould readily
\

Shif: i:s feeding position wien disturbed. lmagines were taken most

often from the larger mature leuves. Specimens were collected from

ornamental rose plants in Inghum Co. on October 14, 1964. Copularion

end oviposition were never observed.

Quantitutive Studies

” rosxe Vis not found in any of tie quantitative test plots.

Date from the quuntitative collecting sites, shoving the relu-

' ' ' 4‘ A s .. ». - .‘v-" .~l~' -,
tive abundance of the vurious aphid speCies and the frequenC) lu “Alch

:hev were found on different Strawberry varieties, are summdrlzed 11

-

-'.—‘ ‘ tl~Tables 11, 12 end 13. The time of occurrence and the duration of tne
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morphological forms of the strawberry ephids, compiled from records

gathered during four years of collecting, are presen ed in Table 14.

No great numbers of predn:ors, parasigized or fungus infected

npbids, were observed by the nut*or. Lists of :he prednzors collected

and the parasites reared are presenfed in Appendices Ill and IV.

TABLE ll.--Relutive abundance of ephid species taken from

of strawberry. Tidey Perm

two varieties

 

 

DistribULion on

Strawberry Varieties

 

 

 

 

 

 

 

 

 

 

Toinl ? Tennessee

Aphid Species 'ColleCLed of To:dl Earlidnwn Beauty

Acyrthosiphon pisum 10 5.2' 80.01 20.0fi

Acyrthosiphon porosum 134 64.3 55.75 44.4T

épbis forbesi l 0.5 100.0K 0.0T

Apbis gossypii l 0.5 100.0L 0.01

Chcetosiphon frngxefolii 0 0.0, — —

Chnetosiphon minor 17 8.8 51.9 47.l°

Microsiplum euphorbiae 40 20.7 75.0 25.0

Hecrosiphum rosee 0 0.0 - n

193
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TABLE l3.--Relative abundance of aphid species taken from strdwberry.

Hendzel Farm

 

 

Aphid Species

Toenl

Collected

L

Of Total

 

Acyrtbosipton pisum
 

Acyrthosipion porosum
 

Apbis forbesi
 

I\ L] o ‘ ‘1 , .

up 15 gossypii
 

Chaetosiphon frngnefolii
 

Cbnetosipion minor
 

”acrOSipfium 9Uphorbiqe
 

Macrosiphum rOSmC
 

41
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TABLE l4.--Time of occurrence and duration of tbe morphological forms

of strawberry a bids compiled from records obtnined during the years

1961 to 1964

 

 

Farliesr Apt er ous Alatefi

1~

‘

 

 

 

 

 

 

 

 

 

 

Aphid Species Nymph Fundatrix Female Female Sexunles“

Acyrtfiosipbon July 18 — July 19 June 7 Nov. 8

pisum to to

Sept. 14 Nov. 8

Aeyrtbosip on April 29 Hgy 10 May 9 May 15 Sept. 9

porosum to Co to

Oct. 29 Sept. 3 Nov. 14

Aphis April 29 ray 3 33y 20 May 30 Oct. 18

forbesi to to to to

lwy 9 Nov. 8 Aug. 24 Oct. 24

Aphis April 15 — n1y 2 Aug. 22 Oct. 12

goss pii to to

NOV. 27 NOV. 27

C“10:OSiPVOJ July 27 - July 27 - Oct. 11

frag efo.ii to

Nov. 8

Cfae'osip“on April 15 Ray 4 Jzy 8 May 20 Sept. 19

minor to :o :o to

Jay 8 Oct. 31 June 14 Nov. 27

Microsipbum April 20 April 26 May 8 Mny 3 Oct. 7

eupforbine
to to to

Sept. 29 Nov. 27 Nov. 27

7" ' '
f '3 ,‘ 9 ’7

macros1phum Sept. 9 — Sep . 9 Sep . - )Ct. 10

TOSHC
:0 :0

Oct. 7 Oct. 30

TDntu for slate forms nre based on records of both alatoid

nymp s and imagines.



DISCUSSLON AND CJNCLUSIONS

Raspberry Aphids

The majority of the aphids infesting raspberry are common and

not restriCLed in :heir dis7ribution in rhe lower peninsula of Michigan;

the one exception to this is basoraphis rubicola. This species was no:
 

collected often. It appears to have a northern diseribution and it is

probable t‘at Michigan lies in the lower limits of its range. The

lack of numerous ala e females in the fall and the presence of apteree

during mOSL of the season, preclude any statement t‘st this is a

migratory species.

ihnphorCUZ‘ora Indii, anottmnr coanXi species, iazs fOLnxl througtmnit
 

the lover peninsula. It was never found on strawberry, even when these

plants vere grown adjacent to raspberry plants that had large colonies

of this aphid. As this species is recognized as a ”complex”, there is

a possibility that the physiological strain of this aphid which repro-

duces on strawberry is not present in Michigan.

A marked preference was shown for red raspberry except in

qualitative collections in commercial fields (Table 1). In these sites

this species was taken witw about the same frequency from red and

black raspberry. Since the few fields of red raspberry examined were

of smaller acreage than correspondirg fields of black raspberry, a

more intensive collecting effort prooably would have shown the same

preference for red raspberry. Table 1 also shows a marked differende

78
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in the relative ebundance of this species in commercial black raspberry

fields end in stands of wild black raspberry. This could be due either

to a hose preference brought about by selective breeding of black rasp-

berry, or :o the fact that cultivated fields provide a superabundance

of host plants. Although Cooley (1936) stutes that this species does

not prefer wild black raspberry, further studies are needed to determine

if real preference does exist.

The author agrees with Winter (1929) that the preferred feeding

location is the terminal leaves and cone tips. This is not fully sub-

stantiated in the quantitative collecting records (Tables 2, 3) be-

cause the selected feeding site categories were too rigid to include a

separation of aphids collected from petioles and those collected

from the main cane. Leaf sample data in these tables, however, show

that the upper leaves were preferred to tie mid~ and lower leaves.

Since this was observed to be a most uCiiVU aphid that would readily

drop from the plant, there remains a possibility that some specimens

feeding in the upper regions of the plant vere ultimately collected

from the lower leeves ard canes. This is a source of error that is

inherent in hand~collecting.

Winter (1929) reports the: in Minnesota the eggs of this species

were deposited on the leaves is great numbers, but in Michigan oviposi—

tion was never observed and Sexuales were not p r:icularly abundant.

Since the conditions necessary ‘0 produce sexuales are not completely

underStood, there is the possibility that ecological differences

result in fewer sexunles being produced in Hichigan t‘an in Hirnesot .

If the eggs of §. rubi are commonly deposited on :;e leaves
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there must be a tremendous mortglity rate in this stage of the life

cycle. Raspberry leaves rarely Stay on the plan: all winter, and the

J

chances of a newly emerged nymph crawling from s fallen leaf to a plan:

are too poor to consider.

This species was rarely found in great numbers in either quali-

tative and quantitative collecting before midsummer. In the quantite-

tive collecting of wild red raspberry in 1961 and 1963 (Fig. 3), the

population did no: start to build up un il fhe firsr week of August.

In 1962, a few specimens were found in this site in late June and July,

but the major increases did not start until mid~August. Although this

species was no: taken in abuzdance in the quantitative sampling of

commercial fields in 1963, the same midsummer build up of the pOpulg-

tion was apparent. The only exception to this was the field of red

raspberry on the Vaughn farm, where a fairly large infeSLation was

found in mid—June. If s high mortality rate does occur in the fall

because of few sexuales being present or eggs being lost on fallen

leaves, or both, the resulting spring population would be wJak in

numbers and might require a longer period to build up. This could

explain the reason why this species was never found in abundance be-

fore midsummer.

Ampborophora sensorisfa was commonly collected throughout the
 

lower peninsula of Michigan wherever the host plant was present. A

dEfinite preference for black raspberry was noted at all collecting

sites (Tables 1, 2}. in commercial plantings (Table 2), it was almost

invariably found on the canes. However, in the test site of wild red

raspberry (Table 3) it was taken more frequently from the leaves.
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Since only nymphs of this species were collected in 1961 and 1962 and

very few imagines in 1963, it is doubtful if any colonies maintained

themselves in this test site. Most of these specimens were probably

the progeny of slate females which 31 ghted on the leaves and left

after depositing a few nymphs; these were then collected before they

could migrate to their preferred feeding position.

A large number of sexunles of this species were collected,

especially in 1964. This was the result of e diligent search and does

not reflect the true abundance of these morphs. In the course of

regular collecting, very few were found and oviposition was never

observed.

Records of both qualitative and quantitative collecting show

that A. sensorinta was seldom found in large numbers in the early spring.
 

In the quantitative samples from wild red raspberry (Fig. 4) this species

we not taken ntil the first week of August in 1961 and 1963. In

1962 only a few specimens were found in mid—July and in mid—August. In

the quantitative sampling of commercial fields in 1963 the earliest

population build up occurred on July 13 on the Horte farm. On black

raspberry on the Johnson, Kalle and Vaughn farms the population did

not start to increase u til July 20. On red raspberry on the Maxwell

and Vaughn farms, the population did not build up until the first week

of August. There is g possibility that the scarcity of sexueles in

the fall results in a smaller spri g population that takes until mid—

summer to build up to large numbers. Assuming thet the eggs are ov5~

posited on the stems, the survival rate should be higher than that of

5. rubi, but it is possible that the sexual stege of both species is
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one of the limiting factors to their early abundance. From the data

secured, it would appear that large populations of this species can be

expected to appear about a week earlier than those of A. 5222:

Both quantitative and qualitative sampling data show that Aphis

rubifolii prefers to feed on red raspberry, but that it is also commonly

found on black raspberry and blackberry. Table 1 indicates that there

may be preference shown for wild plants of all types to cultivated

stock.

All collection data show that A, £E§i£21iiJ one of the commonest

raspberry aphids in the Lower Peniisula, is almost exclusively a leaf-

feeder. It is almost invariably found on the under surface of the leaf

close to a vein. This may indicate that this species is negatively

phototactic or that it prefers the thinner surface of the underside of

the leaf on which to feed. The few records of this aphid on the canes

were usually those of gamic females which had migrated to the canes to

oviposit, and of fundatrices and their progeny. The fundatrices appar-

ently remain close to the location from which they hatch. The first

generation produced by these morphs would remain near the fundatrices

and eventually m grate to the leoves. Although it is a sedentary

species, extreme crowding causes this aphid to become restless and to

wander. Under these conditions, all forms of this aphid can be found

on the canes .

The change in feeding locations is well illustrated in the

quantitative collections made in wild red raspberry in 1963. On

June 12, the ratio of specimens fourd on the canes and leaves was over

four to one. in the collections made on the following week, all



specimens were found on the leaves. This remained the preferred feeding

location until the August build up in population. From this time to

the end of the season, only scattered irdividuals were found on the

canes.

In quantitative collecting in commercial fields (Table 2),

fl. rubifolii was found most often on the upper leaves of black resp-

berry and on the lower leaves of red raspberry. This may be due to

some morphological or physiological difference between these two plants,

or to a seasonal morphological or physiological change within one of

the plants. Since a graph of the numbers of aphids taken from the

three leaf locations shows no seasonal trends or patterns and large

numbers were found on the mid-leaves, it is probable that this species

.

is fairly evenly distributed throughout the leaf strata.

One of the most interesting observations made was the duration

of the fundatrices of 5. rubifolii_on the plant. These forms were found

early in the spring and were present on the plants for a little over a

month. in contrast, the fundatrices of orher aphids, when found, were

present on the plant for only a few days. It is possible that due to

the abundance of this species the chances of collecting it were greater,

and had other aphids been more common, equally long spans for their

fundatrices would have been recorded. On the other hand, the time

interval of the fundatrices of a, rubifohii_may be due to some inate

characteristic of the species. Since fundatrices are a relatively

scarce morphological form that is rarely collected, this paradox is

not likely to be resolved.

The sexuales of this s ecies were fre uentlv collected butq .



appeared later in the season than those of other raspberry aphids.

These morphs, and vivipnrous females, also were found to remain on the

plant well past the date when other species had disappeared. Egg

production by colonies usually seemed to be quite large, which could

account in part for the relative abundance of fundntrices in the spring

and the early build up of colonies. Quantitative data for all yeurs

show that this aphid not only builds up in numbers earlier, but tends

to remcin on the plants in larger numbers later than any other of the

raspberry aphids.

On wild red raspberry (Fig. 6), the population was already strong

when collecting started on Hey 25, 1902 and on June 12, 1963. In

commercial fields of raspberry the population had begun to build up

during the first two weeks of June on the ‘.="';-'-.ugln1 Farm. On- the Iiiexwell,

Nelle (black raspberry) and Johnson Farms, this increase begen during

the last weeks of June. Only on the Morte and Nelle (red raspberry)

Farms did the population increase stsrt in the first veeks of July.

With the exception of the Hon‘e and Johnson Farms, 5. r l'fo ii

was not only the dominant species, but the aphid population tended to

be present for longer, unbroken periods than any other species.

Evidently this species is either less demanding in its requirements

or is not as resdily affected by factors which control populations es

other species.

Bodenheimer end Swirski (1957) and Dicker (1952) have suggested

that aphid populations are influenced strongly by changes it the

physiological activities of the host brought about by fruit formation.

In the Lower Peninsula wild red raspberries were ripe about July 3;
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cultivated raspberries were fully formed on June 15 and were picked from

July 6 to 20. If this relationship holds true for raspberry plents and

the aphids colonizing them, aphid populations would be expected to in-

crease during these times and then to decline.

The only aphid species which increased its rumbers prior to these

dates was é. rubifolii (Fig. 6). But the populations of this species

invariably incre sed later in the season; thus, it is no: clear whether

the initial rise in population was due to this fruit formation factor.

 
Since the populations of émphgrophgri_rgbi_and é, secsorinfi (Figs. 3

and 4) did not begin to increase until after the fruit was ripe or was

picked, it is possible that there is some correlation between the ter—

mination of fruit formation and the increase in aphid population. A

ten utive explanation might be ”but once the fruit has matured or hss

begun to senesce there is n trsnslocntior of nutrients wiihin the plant

that is favorable to the growth of aphid populations. As no work has

been done along these lines on ruspberry plents, no definite conclusions

can be arrived at.

Wild plants and home gardens harbor a large number of raspberry

aphids; nurseries are probably less important reservoirs beczuse they

are frequently inspected and trected with itsecticide (Table l). Alate

females from any of these three situations can readily fly to sdjscent

commercial fields and innoculute virusufree stock.

Blueberry Aphids

The most common aphid found on blueberry was Mnsonaphi pepperi
 

which appears to be reSLricted to the extreme western part of the stete
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Fig. 7). The only record that extends the range eastward is 3 single

collection mude in Honiculm Co. As this species hrs never been fourd

on wild blueberry, there is a possibilify that this species hes not been

able to extend its range to the east due to the lack of a ”host bridge”.

Myzus seimmelli is n relu‘ively rsre uphid that is found in the
 

eastern as well as the Western parts of the Lower Peninsule. Quantita-

tive sampling in the Michigan Stste University Horficulture Farm

(Table 8) show that it occurred less frequently on the varieties Jersey

und Bluerny. However, prior to the s1mplirg, l rge rumbers of this

species were observed on the variety Jersey. A varietal test, using

larger numbers of plants, would be needed to show any hos: preference.

Although sexu 1 forms of this aphid appetred qui:e early

(Table 9), microscopic examinations for gravid femules, and observations

of oviposition end the first uppesrances of eggs indicate that oviposi~

tion probably commewces between October 9 and ll. Most of the oviperous

females and eggs were found on the leaves. Since very few leuves remain

on the bideberry plant over the winter, the mortality rate deng this

stage of the life cycle must be very high. This could be one of the J

factors thut account for the relotive scarcity of this species.

From the dots obtained (Table 8) this *phfd appears to prefer a

feeding location on the lower leaves of the plant. This data supports

the author's observations in the field.

Marucci (1964) reports that in New Jersey he was not successful

in transferring this sphid from its nuturel hos: (cranberry) to blue-

berry. Since this species hss been reported from wild blueberry in

Canada and on cultiVnted blueberry but not on cranberry in Michigai,
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there exists the possibility that physiological races occur in this

species.

Marucci apparently believes the condition of the leaf to be an

important factor in this aphid's success in colonizing a plant and

reports that this species becomes rarer as the season progresses. The

author's field observations tend to confirm that this aphid prefers

young, tender leaves, and data from the Michigan State Horticulture

Farm (Fig. 10) show a marked decline in numbers after the beginning of

August. Since the leaves growing from the new sucker growth remain

tender and succulent for the longest time, it is likely that these

leaves may support the largest numbers of this species. Verification

of this hypothesis was not possible because of the relative scarcity

of this species and beceuse sampling with the D—Yac portable sampler

does not allow for a visual inspection of the feeding locality.

In :he Michigan State University Horticulture Farm, the new

sucker growth on most varieties had reached the top of the leaf canopy

on August 16. If the aphids were feeding mainly on this growth, a

shift in feeding position from the base to the crown of the plant should

have been observed. This was no: apparent when the aphid data from the

two feeding locations were graphed separately. However, :he population

of this aphid diminished noticeably after mid-August and it is possible

that this was due to the new leaves hardening or to physiological

changes in the sucker growth.

Bodenheimer and Swirski (1957) and Dicker (1952) have suggested

that aphid populations are strongly effected by changes in host plant

physiology brought about by fruit formation. Since mos: Michigan
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blueberries are formed during the first two weeks of June, aphid popula—

tions would be expected to increase nbout this time and then taper off.

On the Horticulture Farm (Fig. 10), most berries were formed on

June 1 although a few blossoms remained on the plants. Since the popula-

tion of E, scammelli peaked on June 8 an then began to decline, it

would appear that the population increase might have been in response

to the increused physiological activity of the host.

Graphs of the aphid populdtions of commercial plantations

(Figs. 8 and 10), do no: Show such a pattern. On the Wadsworth, DePree,

Boohoo;, Pnuls 3nd Derkse Plantations, the populations of

increased early enough to have been influenced by fruit formation. On

:he Wakemen and Double A Plentations the increase of this species came

too late to be influenced by increased physiological activities of the

host .

The populations of g. pepperi from the Wakemen, Wadswor:h,

Boohoo:, DePree, Chickuming, Hutchinson and Derkse Pluntttions all

Show 5n early build up, bu: with the exception of the last two sites,

this increase in numbers lasted for too long a time to have been

initiated mainly by fruit formation. On the Hartman, Double A atd

Pauls Plantations the population increise of this species ceme After

the period of fruit formation, althOUgh on the Pauls Farm there was a

small increase in mid~3ny.

If these dphid populations dre to some ex:e t con:rolled by the

variations in hOSL plant physiology, it would appear that H. scwmmelli

 

is more responsive to these changes then is 3. pepperi. On the other

hand, since the fruit of the blueberry has a long ripening season, the
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responses of aphids to physiological changes may extend to a 1 :er part

of the season. If this is the case, then much of the mid—season increase

in the population of E. pe)-eri may be a response to such a prolonged

physiological stimulus. Since there are so many factors (including

the insecticides applied) that could affect or modify :hese population

responses, further inVes:igations employing both field work and growth

chamber studies are needed to clarify this problem.

Most of the plantations that were collected quantitatively in

1964 had populations of beth blueberry aphids. An inspection of the

graphs of these populations (figs. 8 and 10) show that the population

J. pe eripeaks of ;, scammelli never coincided with those of , nor did

a population of E. §cnmmelli maintain itself when E. e eri was strong

in numbers. As previously mentioned, this could be due to a difference

in response of the two species to changes in leaf morphology, or to

Changes in the physiology of the new sucker growth or the plant as a

wtole.

Since both of these aptids prefer to feed on the leaves at the

base of the plan: and since a. pe peri is the more prevalent and active

of :he two, there is the possibility that competition exis:s between

these two aphids. This competi ion could be direct, in which case

both species would be contending for the same feeding position, or the

competition could be indireci. The latter situation might be brought

about by the more active species feeding over a wide area of the plan:

and rendering leaves unsui:able for further feedings because of honedew

deposits or physiologictl changes within the leaf. Con;rolled rearing

experiments may determine if any competition does exis .
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Data presented in Table 5 show that there are no known reservoirs

to harbor blueberry aphid populations in the Lower Peninsula. No

aphids were ever found on wild blueberry or cranberry and very few

specimens were found in home gardens. Since very few home gardens con-

0

tain blueberry plants these situations can be disregarded as sources

of infestation.

In attempts to determine the vectors of blueberry virus diseases,

éphis gpiraecola should not be disregarded. This is a very common,
 

polyphagous species which includes among its hosts, Indian hemp and

spirea plants. Both of these plants have the same soil requirements as

blueberry and are commonly found in blueberry plantations. Since host

transfer tests in both the field and a growth chamber show that this

aphid will accept blueberry as a temporary host for periods ranging up

to twenty days, transmission tests for this species are indicated.

Strawberry Aphids

None of the eight species of strawberry aphid in the Lower

Peninsula are restricted in their distribution, but five of them were

not found in sufficient numbers to label them serious pests.

Agyrthosiphon pisum, a common polyphagous aphid, was not found

to colonize strawberry plants to any great extent. In qualitative

collecting it was taken infrequently in home gardens and commercial

fields but never on nursery stock or on wild plants (Table 10). In

quantitative collecting, it was not found on the Wendzel Farm and was

present in only small numbers on the Tidey Farm and in the Michigan

State University Horticulture Farm. The population peaks of this aphid



on the latter two sites occurred in mid—July (Fig. ll). This may have

been the result of dispersal flights which this species makes whenever

its host plant becomes undesirable due to physiological changes (Evans

and Gyrisco 1956). Because of its abundance and fecundity (especially

in producing alate females late in the season), it has the great

potential of starting infestations at almost anytime of the year. As

only one sexuale was ever found on strawberry and field observations

did not indicate that the few infestations were particularly long in

duration, permanent populations of this species on strawberry probably

are not likely to occur.

Apbis forbesi, one of the best known of the strawberry aphids
 

and the only species ever found feeding on the roots of the plant, did

not prove to be as abundant as commonly supposed. In the quantitative

collections of 1964 (Tables 11-13) it was one of the most infrequent

species taken; qualitatively (Table 10) it ranked second in abundance

but never accounted for a major portion of the collections. It was found

to readily colonize wild strawberry and plants being grown in home

gardens. These facts, in addition to its great destruCLive potertial,

render it a constant danger to commercial growers. The destructive

potential of this species is apparently only realized when the aphids

are found on the roots of the plant. Since it has been reported that

ants carry the apterous females to the roots, it is possible that

destructive infestations do not occur except when certain ant species

are present. All of the ants found in association with this aphid

belong to genera which commonly attend aphids, or are the most perfectly

developed for attending aphids (Wheeler 1910). In the only two
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destructive infestations observed by the author no ants were found in

one field. The other field yielded large numbers of this aphid in

association with the cornfield ant, Lasius alienus. As this ant is
 

known to be responsible for destructive infestations of the corn root

aphid Anuraphis miidiradicis (Forbes), further studies of these associa-
 

tions may indicate that the most practical approach to the control of

A. forbesi is the elimination of colonies of specific ants from the fields.

It is doubtful that Aphis gossypii should be included in a list
 

of species having strawberry as their true host. Only one oviparous

female was ever found and evidently gamic reproduction on strawberry

has never been recorded by other researchers. This species was found

in small numbers in all collecting situations except wild strawberry

(Table 10). Most collections consisted of nymphs, which suggests that

these were deposited by alate females rather than from apterae that were

colonizing the plants. However, its polyphagous nature, the frequency

with which it is encountered in the field and in the greenhouse, and

its ability to produce alate females late in the season render it able

to start an infestation at any time. Because of its wide variability

 
as to form and color, it is frequently mistaken for Aphis forbesi when

found on strawberry plants.

Chaetosiphon frngnefolii, the mosn important vettor of strawberry
 

virus diseases, proved to be one of the rarest of aphids in the Lower

Peninsula. It was never collected from wild strawberry or in commercial

fields (Tables 10, ll, 13). The fact that it was found in small numbers

in home gardens, nurseries and on the Michigan State University Horticul-

ture Farm strongly suggest that this aphid is being introduced into
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Michigan on strawberries shipped from other areas. (The fact that in

the Horticulture Farm most specimens were found on the experimental

hybrid, New Jersey 158, may be significant.)

On the few occasions that Macrosiphum rosae was collected, it
 

was taken in commercial fields or on the Michigan State University

Horticulture Farm. It apparently does not colonize Strawberry to any

extent in the Lower Peninsula. Since it was taken from cultivated rose

bushes in Michigan, it probably prefers this plant as its primary host.

About the only thing that can be said of this species, based on the few

records obtained, is that it produces alate females very late in the

season.

 

Acyrthosiphon porosum was found to be the most common aphid

infesting cultivated strawberry. Wild strawberry accounted for only

one record in four years of collecting (Table 10). Based on the few

records of the author, this species appears to colonize rose plants as

readily as strawberry. If further studies should show that rose

plants are an impor:ant host in Michigan it would mean that this species

has natural reservoirs from which to infest strawberry fields. This

would more than compensate for the fact that it does not readily

colonize wild strawberry. The most interesting observation made of

this species is that it produced the earliest record of mature sexuales

of all the small fruit aphids.

Chae‘osiphon minor, the most important vec‘or of virus diseases
 

of strawberry in the lower peninsula of Michigan, was found to be the

most abundant aphid colonizing wild plants and strawberries grown in

home gardens. It was collected infrequently in commercial fields in
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both qualitative and quantitative collecting (Tables 10, ll, 13).

Since this aphid appears to prefer wild plants and the usual home-grown

everbearing varieties to commercial varieties, it is possible that these

plants may prove of value in a breeding program for developing aphid

resisrant strawberries. Sexual forms of this aphid appeared to have a

long time span on the plants. Under certain conditions, egg production

was observed to be moderately high.

0

Macrosiphum euphorbiae was found to infest commercial fields and
 

home gardens fairly regularly but was never found on wild strawberry.

In the Lower Peninsula this aphid uses strawberry as at least one of

its primary hosts, and large infestations are sometimes found in the

spring and fall. Like many migratory aphids, a residual population

appears to remain on the primary host as long as this plant is in

acceptable condition for feeding. This residual popula:ion, in addi-

tion to stray alates and file nymphs that they produce, accounts for the

apparent steady colonization of strawberry in Table 14. The true

migratory nature of this species is shown in the quantitative collec-

tions of 1964 (Fig. 13). On the Tidey Perm, a heavy spring build up

tapered off and the species was not collected after July 26. Fall

migrants returned to the field on October 31, but in no great numbers.

Since by this date the fields were overgrown with weeds, if is likely

that alate females were nor attracted to the plen:s. The unthriftiness

\

of the plants at this date would also have been detrimental to repro—

duction, so that a large fall population vas not possible.

On the Horticulture rarm, the small spring population dis-

appeared after June 8. Alate females on dispersal flights began to
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build up a population a: the end of August. It was HOT until mid-

October that fall migraéts began to return and the large fall population

was produced.

A good population of N. euphorbiae was found on the Horticulture
 

Farm in the fall of 1963. Since many varieties of plants growing in

tais garden are colonized by this aphid, it is possible that migrating

females were readily attracted to the strawberry plots; thus, large

populations were produced. The fact that this aphid was never found on

wild strawberry would appear to be inconsistent wifn this species'

characteristically wide tolerance of host plants. Since wild strawberry

plants are usually found in scattered numbers hidden by other vegetation,

alate females may not be attracted to them. This also may account for

the fact that other common and polyphagous species were no: found on

wild Strawberry.

No evidence of varietal resis:ance to aphids is apparent in the

data secured in the quantitative collections of 1964. On the Tidey

Farm (Table 11), the greatest number of all species was found on the

variety Earlidawr. However, as the field was neglected after picking

and both varieties became very unthrifty, this difference was more

likely caused by one part of the field being in better condition than

the other.

On the Hendzel Farm (Table 13), the scarcity of all aphid species

may have been due to host plant resisrance, or to cultural practices.

As mentioned previously, Lie plants in ttis field were thinned out and

cultivated regularly. T ese disrurbeaces may have produced a micro—

environment that was detrimental to population increase. Since the
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canopy that is produced by densely grown plants was no: formed until

late in the year (when the population of Acyrthosiphon porosum began to
 

increase), it is possible that the aphids were exposed to higher tempera-

tures and insolatinn, and lower humidities than is optimum for survival

and reproduction. In addition, the spaces between the rows were almos:

devoid of weeds that would normally have provided cover for the soil.

As a result, splatterings of mud and layers of dus; accumulated on the

plants. This might have interferred with aphid feeding and respiration

or actually contributed to the moriality rate, an observation reported

by Dicker (1952) and Schaefers and Allen (1962). However, these

conditions were not present early in the sedson when the plants were

quite dense and were irrigated daily. At this :ime the nabitct seemed

quite normal ye: produced extremely few aphids.

On the Horticulture Farm, not enough aphids were found to kaC

a comparison of varieties, but it wis obvious that the variety Midway

had about as many aphids as the others. The most marked varietal dif-

ference was the percentage of Cfiaetosiphon fr geefolii and C. minor
 

specimens taken from the variety, New Jersey 158 (Table 12). This

variety was quite thrifty and succulent for most of the season and it

is possible that the well being of these platts allowed for a greater

increase in the numbers of the two species. it is also possible that

one or bOth of these aphids were transported into Michigan on these

plants.

With the exception of the Tidey Farm, none of the aphid popula-

tions showed any evidence of being influenced by physiological changes

in the host plant due to fruit formation. On the Tidey Farm both the



populations of Macrosiphum euphorbiae anl Acyrthosiphon porosum (Figs.
 
 

11 and 13) built up at abou: the time the strawberries were ripe and

being picked. On the same farm however, the population of Chaetosiphon
 

minor remained at low levels all season and showed no pattern that could

be attributed to physiological changes in the host. Since the well

defined early spring peaks and subsequent summer declines of H. euphorbiae
 

and 5. porosum follow so well the description given by Dicker (1952),

further studies of this phenomena are in order. it also is possible

that had the strawberries grown on the Michigan State University

Horticulture Farm not been sprayed with insecticide on June 4 the

a hid o ulations ma have shown this same earl seasonal eak.
y

Early Appearance of Aphids

In an effort to corre ate the earliest appearances of small

fruit aphids with some Standard, Table 15 was prepared listing the date

of collection of fundatrices and the growing degree days accumulated on

this date. Only fundatrices found within a reasonable distance from a

recording weather station are listed. Most of these specimens were

collected on the Michigan State University campus where daily weather

data are recorded. Growing degree days listed for specimens taken at

a further distance from a weather station may be in error. Thus, the

fundatrix of Hacrosiphum euphorbiae was found in East Lansing, in a
 

sheltered environment, about l-l/Z miles from the weather station.

The fundatrix of Nyzus scammelli collected on May ll, was taken about
 

five miles north of Holland, where the data were obtained.

Host of these morphs appeared over a wide range of temperature

\
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ranging from 76 to 244 growing degree days. Field observations ir-

dicate that within this range the leaves of blueberry and raspberry

had just emerged at the lower figure, or were fairly well out at the

upper level. Strawberries had not yet blossomed at the lower tempera-

ture level but were in full blossom at the upper level.

TABLE lS.—-The appearance of the fundatrices of various aphid species

correlated with growing degree days

 
 

 

 

 

 

 

 

Aphid Species Dete Collected Growing Degree Days‘3

Acyrthosiphon porosum May 10, 1964 269

Aphis forbesi May 3, 1963 96

Aphis rubifolii April 24, 1963 76

May 4, 1964 159

Chaeiosiphon minor May 4, 1964 159

May 8, 1964 244 ‘

M crosiphum euphorbiae ‘ April 26, 1964 83

gzius scammelli May 6, 1964 200

May 11, 1964 210

 

a . ”
Accumulated from April 1, base 500 r.

The only morphs that invite comparison are those of g, scammelli.

The fundatrix collected at East Lansing on May 6 was taken when 200

growing degree days had accumulated. The morph taken north of Holland

on May 11 was found when 210 growing degree days had accumulated. lf

these figures are accepted as meaningful, there is apparently no dif-

ference in the time of appearance of aphids in the midland and in the

coastal regions of Michigan, or at most, a differential of only five
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days exis:s. However, if the true time span of the fundq:rices of all

species is equal to that of gfhis rubifolii, then this assumption may
 

be incorrect,

Conclusions

With the exception of H crosiphum euphorbiae, and possibly
 

Acvrttosiphon Eflfflfln, none of the species studied show any evidence of
 

being migratory. No aphids were ever observed feeding on the roots of

raspberry or blueberry plants. Aphis forbesi was the only species
 

collected from the roots of strawberry plents. Since only one nymph

was ever recovered from leaf litter, end sexual forms of all species

were found on the host plants, it is safe to assume the: no imagines

overwinter in this substrate.
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P. W. Mason (1923, 1935) erected this species in 1923. He

described the apterous and alate viviparous femcles and an intermediate

form having brachipterous wings and characteristics of b01h the femele

morphs. In 1925 he revised 1*e genus Amphorophora and again described
 

the Same three morphs of A. seesoriuta. As a search of the literature
 

fails to reveal a description of the sexuales of this species, there

follows a description of these forms, which were collec:ed by the

author:

Apterous Oviparous Female

Color of specimen in alcohol.~-Head light brown, eyes red,

rostrum dusky with apical segment dark. Antennal segments 1 and 11

dusky, segments III, 1‘.’ and \" brown, and the whole of segment VI

black. Thorax, abdomen, cauda and cornicles whitish (presumably green

in life) With Lips Of cornicles dusky. Legs light brown with distal

par: of tibia and tarsi dusky.

Horphological charac:eris‘ics.-—Body leegzh (excluding cauda)

9" 1" ., . ‘ ' .. — '. , . ' " ‘ ) o

2.58, across eyes .55. xos-rum reacri g hind coxat, las. segment .13,

,12( ) s .16, slightly scabrous; 2nd
ob1use. Antennae: lst segment

segment .15(?) 5 .14, slightly scabrous; 3rd segment .68 e .84 with

. - . y 1 o -. /.

15 R 20 sensoria more or less in a Straight 10M, hairs .010-.015, 4-h
V~

o 1‘ [5‘1 ‘3 :‘IF -

segment .59 e .54; 52h segment .40 e .39, bese of o-u segmch. .17 6

. ‘ .' w- I . 3‘) .?.7‘.“ 1' '5

.16, ungues .71 e .62. Ceuea .26, sligh.1y taptied, ti.. no cons-ruc ion,

bearing two pair of lateral hairs and one dorsal preapical hair.

 

 

All measurements are in m1111mete1s.
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Coreicles: length .52 8 .49; widest par: .09 e .08; narrowes: par: .04

d .04; flange distinct, .043 i .045. D
-
v
-
l

{ind tibia 1.92 8 1.91, with some

53 5 58 pseudosensoria on fhe basal 1/2 to 3/4 part. Secoad hind tarsal

joints .17 8 .16. All first tarsal joints with 3 hairs. Abdomen with

I

a few, very small and faint, marginal sclerizes.

Slide # R-143, labelled morphotype, taken on cultivated black

raspberry (iubus occidenfslis L.), 11 Oct. 1964, E. Lansing, Michigan.
 

Remounted 7 April 1965. Deposited in the Entomology Museum, Michigan

State University, along with 19 slides of oviparous females.
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Fig. 14.--Amphorophora sensoriata Mason. Oviparous female.
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Apterous Male

Color of specimen in alcohol.-~Heud light brown, eyes red,

rostrum dusky with epiccl segment dark, srfernue black. Thorsx, abdomen,

cauda, cornicles and femora wiitish (presumably green in life), with

cornicles dusky near flange and dis'sl pgrt of femora light brown.

Tibia light brown with distal 1/3 becoming dusky. Tchi dusky.

Horphologicsl ch r c*eristics.--Body length (excluding cauda)

2.26, across eyes .49. Roszrum uttuining hind coxae; lust segment .12,

rather obtuse. Antennne: ls: s3gmen: 6 .120 H
A

[
\
J

, scsbrous; 2nd segment

.90 Q .80, scabrous; 3rd segmen: .81 d .80 with 47 Add 46 sensoriu in

irregular row over the entire length; 4th segment .55 L .54 with 11 e

12 sensoris in more or less Sirdighi row over the entire length; 5th

segment .36 6 .38 with 8 6 10 sersorij in more or less straight row

over the entire length; 6th segment .15 i .14, ungues .60 8 .82. Heirs;

on vertex .005, on 3rd sn:ennul segment .005 —.01. Cduds .20, tepering

but no: constricted, bearing three psir of lateral hsirs end one dorsal

preapical hair. Cor icles: lehgfh .40 6 .41; widest par? .060 6 .065;

narrowest port .04 d .04; distinct flange .045 d .040. Hind tibis

1.70 6 1.71 with 1 8 1(7) pseudosensoria. Second hind tarsal joints

.165 d .155. First'tursal joints on left side with 3 hairs, on right

side with 2 heirs. Prothorux with small, dark marginal sclerites.

Abdomen with medium sized, dork marginal sclerites and large durk

intersegmentul sclerifes. Abdominal II 8 III with dOFSdl dark spots,

;bdomiisl IV with smaller dark spots.

Slide #R—146i, ldbelled morphotype, teken on wild black
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rgspberry Ruhus occiden‘slis L.), 12 Oct. 1964, E. Linsing, Michigan.
 

Remounted 12 April 1965. Deposifed in the Entomology Museum, Nichiggr

State University, nlorg wi:h 11 slides of Mp1erous males.



O I

Fig. 15.--Agphorqphora sensoriata Mason. (Top) Male. (Bot.)

Hind tibia of male, slide R-206.
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APPLNDIX 11

The distribution of smdll fruit aphids in the lower pCM1FSU1d

of Michigen
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APP: NDiX 111

A list of predutors collected from small fruit fields in the

lower peninsuls of Michigan
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Qr-I (11:13—44:—

30.9%}:0423.

Q'H bH'j‘HU"

m m s a u b e L
’2‘ F4 ;_.' v—-i

z m m 2

. . 1
Neuroptera

‘

Hemerobiidae

Micromus posficus (Nulk.)
+ +

Hicromus spbunticus (Walk.)
+

Hicromus Egriolosus Keg,
+

Psectra diprera (Burm.)
+

Chrysopidse

Chrysopa Cirned Steph.
+ +

Chryscqx: oculstxz Say
+ + -+

Chrysopn rufilibris Burm.
+ +

Chrvsopn sp.
+

2
Coleop:era

Coccinelidde

Adalin bipunctsta L.
+

Cercfomegilla maculata DeCeer
+

Coccinells novemnotstn Herbs:
+ + +

Coccinella trifesciste L.
+ +

Cgcloneds munds (Say)
+

hjppoanmii convergens Guerin
+ + +

Hippodamis pirenthesis (Say)
+

Hippod min :redecimpunctftn
fibiflis (SdY) +

Ps“llobora Vin Lmlculfi d (54V)
+

__J
.

Diptera

Syrpeidse

+ +

Unidentified 1drv e

l . - ' , 4 - . w-' ~ ‘~- D. r not f
Determination by O. S. illHL, LAited Stdtes epar-meu 0

Agriculture.

2
. .

- “ ' ‘ ‘ i "

Determ'nation by Thomas HlnvsC, Gredunte Student, DCP~1erG“tof EntomologY, Michigdn tate Universi;y.



A? PE-TND I X I

A lis‘ of parasiLes reared from some smdll fruit aphids collec:ed

in timz 10kmnr perfiinsuliz of Iiichigyén



Acyrfhosigfon porosum (Sand.)
 

9

Apridius nigrigos Ashm.
 

7

Aphidius sp.

Asaphes lucens (Prov.)
 

Angkoroprora sensoriifa Mason
 

Unideniified dip1erous endopurasi10.

Apbis gosgypii Glov.
 

zkp‘wel inLls scwni fliTVLIS chu.
 

Apris rwfinifolii, (Thomas)
 

r)

L.

Lvsileebus test ceipes (Cr.)
 

CLAQtosiBjon mi or (Forbes)

1

Asap es lucefis (Prov.)

 

 

C‘nrips sp.

’7

LVS?{¥*idLH§ ros.qfléidius SUM
 

f)

LysapVidus sp.”
 

Wacrosip‘um euphorbihe (T omds) (Aphid hosa cullecred from cu1*iv ted
 

tomato, Lycopersicnn sp.)
 

ABjiChr‘egrtLH;..p“idi:WWWJS (Hnyrg

’7

Ap‘idius xigripes Ashm.
 

Ap‘idivs sp. possibly riqripes Ashm.

Aswp‘es lucers (Prov.)
 

Charips sp.

1

Pac‘w mummy" sipROiop‘mwnng (Asrm.)
A

Pdckvreuron sp.
 

Unidertified dip‘erous endopargsite



(yzus scrmmelli NJSOH
 

2

Freon sp.

 

Determingtion Dy 0.

f)

Determinapion by P.

D. Burks.



APPBNDIX V

A lis: Cdfznits foufid in assoc etixx‘xciib some small frtdfi..aphids

collected lP the lower peniwsuld of Michigan
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AEFis forbesi Weed
 

Crematogasrer cerasi (Fitch)
 

Crematogesfer lineolaza (Say)

Lasius aliefius (Foerster)
 

gyrmica (Eyrmica) sabuleii americana Weber

Preeolepis impuris imparis (84y)

Aphis rubifolii (Thomas)
 

Crcmn’ogasrcr lineolc‘fl (de) 

 

 

Formica (?ormicg) sp.

LfiSlUS Glicnus (Foerster)
 

Prenolepis impiris imparis (Ssy)
 

Hvzus sc1mmclli Mason
—‘——_—._———.—.—_.-.—-——_

PrQfiOlCPlS imp ris impgris (SGY)
 

Determinations of ants by D. R. Smith, United States Departmcrt

of AgriculLure.
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\ P NDIX YI?
.

description of rhe rdspberry, blueberry dfld strawberry collecting

sites sampled during Lhe years 1961 to 1964



Raspberry Collecting Sites

Wild Red Raspberry
 

Ingham Co., Michigan State University campus, Farm Lane Road at the

junction of the Grand Trunk Railroad tracks. This stand was

approximately ninety feet long and eighteen feet wide. Plants

were growing in a ditch in boggy soil. The water table was

high and the lower areas of the plot frequently contained

standing water. This plot was rarely disturbed and never

treated with herbicides or pesticides.

Collecting dates: ‘

1961. _July 4 to November 21.

1962. May 25 to November 9.

1963. June 12 to November 6.

Cultivated Raspberry (Collecting from June 8 to September 28.)

Berrien Co., Mrs. P. Monte, 2 miles north of Benton Harbor, Monte and

Zoschke Roads. 5 year old black raspberry, variety Logan,

lanted in 30 rows each about 105 aces ion . A lied SuiO-ZOg

(
3
\

fertilizer in 1962 but no fertilizer was applied in 19 3.

Applied lime-sulfur in April and pruned the plants in March.

These plants were about 24 inches high by May 18. No insecti-

cides were used.

This was a poor stand of raspberry. The plants became

unthrifty as the season progressed, possibly due to virus

diseases and competition with weeds.



Van Buren Co., Mr. Nary Johnson, Sr., 2—1/2 miles southeast of Hurtford,

64th St. and County Road 681. Fifteen acres of l, 2 and 3 year

old black raspberry, variety LOgan. Only the 2 and 3 year old

plantings were sampled. These were planted in 96 rows each about

90 paces long. Applied 12-12-12 fertilizer and lime sulfur the

first week in April. Pruning was completed on April 13. Plants

were about 27 inches high on April 14. No iisecticides were

applied.

Allegan Co., Mr. E. S. Maxwell, l-1/2 miles south of Glenn, Spring Grove

Road and U.S. 31. Eight year old black raspberry, variety

Cumberland, planted in 10 rows about 122 p ces long. Applied

12-12—12 fertilizer during the spring of 1963. Applied Ferbnm

June 24. Pruning was in process on April 14 and by May 18

plants were about 31 inches high. No insecticides were applied.

This stand of raspberry gas in fairly good condition at

the beginning of the season. As the season progressed the con—

dition of the plants deteriorated, probably due to competitior

with weeds. By late August many of the raspberry plants were

obscurred by the weeds growing among them.

Allegan Co., Mr. E. Kalle, two miles east of Pullman, both St. and

108th Ave. Five year old black raspberry, variety Logan, planted

in 17 rows each about 120 paces long. Lime sulfur was applied

durirg the first week of April but no fertilizer or insecticides

were used.

Four-year old red raspberry, variety Latham, planted in

13 rows each about 80 paces long. Lime sulfur and l quid
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Nitrogen were applied during the third week of April but no

. . . - ‘

insect1c1des. Dead canes of both reo and black raspberry were

removed during the last two weeks of August. Pruning had been

done in the fall of 1962.

The red and black raspberry plots were separated by a

small creek. The water table in this field was very high, and

during the summer the topsoil frequently showed patches of

moisture.

Allegan Co., Mr. R. Vaughn. 2—1/2 miles southwest of Allegan 37th

St. and 109th Ave. Seven year old black raSpberry, variety

Cumberland, planted in 9 rows each tbout 80 paces.

Nine year old red raspberry, variety Latham, planted in

5 rows each about 50 paces long. Both red and blacks had re-

ceived organic fertilizer in the past but in the sprinO of 1963,

12~13—12 fertilizer had been applied. Lime sulfur was applied

in April. Pruning was done during the Fall of 1962 and by May 18

the bldck raspberries were about 34 inches high and the red

raspberries about 40 inches high. Between July 27 and August 10,

a large portion of the black raspberry plot was plowed up,

leaving only four rows measuring about 74 paces.

Blueberry Collecting Sites

lngham Co., Michigan State University Horticulture Farm, E. Lansing.

No chemical fertilizers or Tnsecticides had been applied for at

least three years. Good crops of berries were produced in 1964

and 1965. All plants were at least ten years old. This site
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was sampled from June 1 to November 9\«o

Commerciel Blueberry_Plgvtatiops (These sites were sampled by Mr. T.

Burger from H'y 7 until September 13.

Berrien Co., Chickaming Plantation; Holoway Drive end highwry [.8. 1'7

Two acres ssmpled. Aerial epplicctions of Mulathion dust were

made on May 29, June 11, 21 and 25, July 11 ans 9‘
‘AAIK—L a—L’.’ {1:111

August 8.

Berrien Co., Hutchirson Plentatioa; Sawyer Road and highwuy {.8. 12.

" -3 e1(: (3 5;. i . *c. . L‘ ;1 .1 r. ' 11 g za \» E? . (a r a > at} . .1 i...fxo r s m 1cl W l ‘hio 18 7 ft ble ovdtr v s 1 ed

by means of ground equipment on Muy 6, l7 ard 27, June 8, l9

and 30, July 10 and 20, did August 7 and 20.

Van Buren Co., Hartmann Plantation; Base Line Road and 60:h Street.

Tventy—five acres sampled. Aerial applications of Mulathion

dust were made on May 30, June 12 and 24 and July 9 14 49
":

KIHI Bure11(kb., Wakenrni PllntallIXI, Both Aveiuu3.1nd County'lkxxi 681.

Sixteen ucres sampled. MulsthiOP 3s a wettable powder w:s

applied with ground equipment on May 6, 17 and 30, June 12 and

27, 3nd July 8. An aeridl application of Malethios dust was

made on July 27.

Allegen Co., Double A Blueberry Farm; 140th Street and highway (.8. 31.

Ten acres Simpled. Aerial appliCutions of Mslsrhion dust were

made. on May 31, June 14 end 27, July 9 az‘d 18, and August 3.



Allegdn Co., Wadsworth Plantation; 58th Street and highway M—89. Twenty

acres sampled. Aerial applications of Nalathion dust were made

on May 31, June 14 and 25, and July 5, 15 and 27.

Ottawa Co., DePree Plantation; Riley Road and 160th Street. Twenty

acres sampled. Aerial applications of Malathion dust were mdde

on May 30, June 16 and 27, July 10 and 19, and August 3.

Ottawa Co., Boohoot Plantation; New Holland Street and loOth Avenue.

Thirty-five acres sampled. Aeridl applications of Malathion

dust were made on May 31, June 16 and 27, and July 10, 19 and 31.

Huskegon Co., P uls Plantation; Mt. Garfield Road and Harvey Road.

Forty acres sampled. Aerial applicatiors of Malathion dust were

made on May 27 and 30, June 20 and 29, and August 9. On June 4
3

Guthion as a wettable powder was applied with ground equipment.

Muskegon Co., Derkse Plantation; Farr Road and Stringer Road. Forty-five

acres sampled. Aerial applications of Malathion dust were made

on May 27 and 31, Juwe 24, July ll and 23, and August 9.

Parathicni dust;iwis applirxl by alr'(xi Jure 4.

Strawberry Collecting Sites

Ingham Co., Michigan State University Horticulture Farm, E. Lansing.

No fertilizers were applied. Plants were irrigated for frost

co trol'but no irrigation was carried out after May 30. No

irseciicides were to have been applied, but through an error,

Methoxychlor was applied on June 4. The plants were in good
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condition at the time of collecting and a good crop of berries

was produced. Weeds became a problem and the test strips were

weeded by hand on August 2 and September 13. This site was

sampled from June 1 to November 8.

Berrien Co., Mr. O. Tidey, Sr., 3rush Lake Road and Highway M—62.

Second year strawberries; variety Tennessee Beauty, 2-1/2 acres;

variety Earlidawn, 2—1/2 acres. Applied 14-14—14 fertilizer in

1963 but no fertilizer was applied in 1964. Applied Fixed

Copper and Hydrated Lime plus Guthion as first cover and Captan

and Guthion as a second cover. This field was irrigated once a

week, but no irrigation was carried out after the crop was picked.

The strawberry plants were a bit sparse and there were quite a

few weeds growing in the field when collecting began. The

problem of weeds became worse as the season progressed. Control

had been attempted by means of geese but on July 19 the weeds

had to be cut down to the level of the strawberry hills. The

owner denied using any chemicwl weed control but on July 26 the

weeds growing between the hills showed evidence of having been

sprayed. By mid~Augus: the strawberry plants were completely

hidden by weeds. This farm was sampled from May 31 to November 14.

Van Buren Co., A. Wendzel Farm, Courty Road 352 and 62 Street. Second

year strawberries, variety Midway, 5 acres. This field was

irrigated daily until harvesting was completed. After this

the field was irrigated approximately once a week for two hours.

The plants were in excellent condition throughout the sensor.
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u
Hy meavs of herbicides aid mochgnical cultivation weeds were

kep: to a minimum. Plants were cross rogucd frequently and

runner production was good. Guthion only was applied as firSL

and secord covers. This farm was Sampled from June 7 to

November 14.



ABPENDIX T11

Actual numbers of raspberry aphids collected in quantitative

sumples mgde by hand
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Berrien County, 1964

 

  

 

AP," 1d 5

Species

Sampling Dates .

 

5/8 5/27 6/15 7/6 7/27 8/18 9/10

 

Hutc“inson

 

Masonapfis

EEEEEri

 

iv 2 u s
_"————-—

scammelli

 

chickamiag

 

Hasonapbis

pepperi

 

;1vzus
._.I_———

scammelli

 

Van Buren County, 1904

 

 

Sampling Dates

 

 

 

 

Ap' 2 ids

Species S/i 5/25 6/16 7/8 7/28 8/19 9/11

Wakeman

IasonapVis

pepperi - - 2 - 3 9 1

XXZHS

scammelli - - - 2 1 1 1

 

Harzmann

 

Hasopap is

peppe”:

 

NVZUS
#-

scammelli
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Allegan County, 19 ’

 

 

Sampling Dates

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

 

Aphid

Species 5/10 5/25 6/16 7/8 7/29 8/19 9/11

Double A

My" 801‘- aghi S

pepperi - - — 18 5 2 1

Myzus

scammelli — - - 1 5 - —

Wadsworth

1161803331115

pepperi 1 2 10 42 31 101 24

soammelli - 1 2 — - - -

Oitawa County, 1964

Sampling Dates

Apbid *

Species 5/11 5/26 6/17 7/9 7/29 8/20 9/12

DePree

Masonapbis

pepperi — - 2 48 59 4O -

1172151

scammelli - — 3 - - ~ 1

Booroofi

Masonapbis

pepperi - - 11 11 - 6 2

I-lyzus

scimmelli 3 2 1 - - - —

 



 

Nuskegon County, 1964

 

Sampling Dates

Aphid

Species 5/11 5/ 6/18 7/0 7/29 8/20 9/12
1I

O

0
\

 ~u..——

 

Derkse

Nasooapbis
‘

EUBEQTW. - 1 -

 

Mvzus
._l._..._——

scammelli - - h
.
)

I
J

Pauls

Masonapbis

pepperi
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I I N {
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J
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\
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1
.
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-

Mvzus

scammelli_ - 1 2
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