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ABSTRACT 

A two-year study of Masonaphis ma xima (Mason) on thimbleberry, 

Rubu s pa rv iflo rus Nut!.. reven led a n unu sual life hi story. The eggs hatched 

in late March or early April, and the fund a trices matured and reproduced 

a month later . Males and femal es were produced in late Mayor in June 

and egg-laying had started by Jul y. Thi s early egg-laying coi ncided with 

the cessation of production of new growt h by the host plant. Additional 

description of the fundatri.x is inclu ded. 

Introduction 

Three species of aphids occur com
monly on thimbleberry, Rubus pCl1-vi

fioru s Nu tt., a round Vancouver , B .C. 

These a re A mphorophora parv ifiori 

Hi ll , Masonaphis (Oestlundia ) max

ima (Mason), and Masonaphis ( Oest 

lundia ) davidsoni (Mason) . They are 

easily separable by th e followin g key: 

1. Clavate cornicles with a fe w s light 
striations just below the fiange but 
no t reticulated . ..A. parvifio ri Hill 
Clavate cornicles distin ctly 

reticula ted . 2 
2. Apterous viviparous fem ale 3 

Ala te viviparous fema le __ ... . __ .... . . 4 

3. 6-14 sensoria on th ird antennal 
segmen t . .. __ ...... M . maxi ma (Mason) 
20-2 3 senso ria on third antennal 
segment. M . davidsoni (Maso n) 

4. Fore wings each with conspicu
ous dark spo t at th e 
t ip ... M. maxima (Mason) 
Fore wing.~ wi th ou t dark 
s po t.. .. . ... M . d avidsoni (Mason) 
M . maxima is by f a r the common-

1 Co n t rib utio n No . 135 . RC' ''i carch St Cl lio n , Re

sea r ch Branc h . Ca na da Depa r tment of Ag r icu l
tu r e. VU l1 CU U \l' J' , 1:..C . 

es t and mos t n umerous of the three. 

All are vectors of thimbleberry ring 

spot virus (Stace-Smith , 1958). Mac

Gilli v ray (1958) h as added to the 

publish ed descriptions of M. maxima 

and M. davidsoni. Hill (1958) describ

ed A. parvifi07'i. The present paper 

presents additional descrip t ion of the 

fund atrix of M. max ima and biological 
data on this s pecies. 

Descr ipt ion of the Fu nd atri x 

Since MacGillivray's (1958) de

scription is based on a s ingle speci

men, we a dd the following descrip
tion : 

Similar to apte rous viviparous 

fem ale but with shor te r an tennae . 

Body 2 .69-4 .70 111m long . Antennae 

0.6-0.8 of t h e length of body; third 

segmen t with 1-4 secondary sensoria ; 

unguis considerably sho rter than 

third segm ent and 2.7-3.3 times as 

long as the base of sixth segment. 

Cornicles only slightly s wollen, maxi

mum dia m eter 1.1-1.2 tim es the 

small es t , and r eticulated on distal 

0.06 -0 .11 of their len gth . 

Lengths in mm and number of seronda ry sensoria: 

.\nl l'l1 nal ~c~ nl c n ls Sensori a 
No . Body Ant. COl'll . Cau da III [V V VI on il l 

1 4.33 2.88 0.99 .20 61 .43 ~6 .18 , .52 2. 1 

2 4. 67 3.11 1.07 .69 .46 .49 20 "1 .59 3, 4 

3 4.70 2.!H 1.00 .29 65 .43 47 .20 +.54 2, 1 

4 4.70 3.13 1.14 .35 .76 48 .50 19 1- .53 3, ;~ 

5 2 .69 2.36 105 .34 fi3 .48 .-l2 .14 , .46 3, 4 

6 3.88 2.49 0.98 .35 6r- .49 .46 .18 ,.50 3, 4 . ;) 

(1-6 , f rom Rub us 
1967.) 

parv iflorus, Va ncouYE' r , H.C.; 1-2, April 12, 1966; 3-6, Apr il 26. 
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Biology 
M. maxi ma is a la rge non- eco

nomic aphid living on the undersides 
of young leaves a nd growing terminal 
shoots of thimbleberry , Rubus parv i
!ianis Nutt. Thimbleberry is a na
tive shrub of the fo rest understory, 
particul a rl y common along pa rtially 
sh aded edges of clearings. 

The following life history data 
were gather ed f rom extensive, natur
ally occurring plots of thimble berry 
on the campus of the University of 
Bri tish Columbia. Frequent observa
tions were ma de until firs t instar 
fundatric es were found on the plants. 
Plo ts were sampled at least weekly 
the reafter. A number of colonies were 
rear ed on th imble berry in pots in a 
screenhouse and greenhouse. 

The en tire life cycle occur.s on 
thimbleberry. The eggs hatched dur
ing the period March 22 -3 1 in 1966 
and April 1-10 in 1967 a nd funda
trices were mature a nd reproducing a 
month later. Progeny of the funda
trices were mostly apterous; only 10-
15 per cent were alate. Some male 
nymphs were produced in the third 
generation starting as early as May 
17 . Male n ymphs were easily d istin 
guish ed by t h eir bright red color . The 
first mature males were noted on May 
31 in 1966 and on June 13 in 1967. 
Mature oviparae were found at about 
the same time . Egg laying had com
m en ced by early July. The last aphids 
wer e foun d on August 9 in 1966 and 
on July 18 in 1967. Thus there are only 
3 or 4 parthenogenetic gen erations 
each year. Maximum density of 525 
aphids per cane was r eached by J uly 
12 in 1966 and the numbers decreased 
very rapidly ther eaf ter. Maximum 
density of 252 a phids per can e was 
r eached by J une 20 in 1967. 

Eggs were found on buds, leav es, 
and stipules of stems 2-3 inches long 
a risin g from the crown. These p arts 
rem a ill gr een th roughout th e winter . 
F ew eggs were found on stems and 
leaves well above th e ground. Some 
eggs were found on dead leaf li tte r 
close to thimble berry crowns. In the 
screenhollse. large numbers of eggs 

were la id on the clay pots containing 
the thimbleberry pla nts; ve ry few 
were laid on the pla nts th emselves. 
The eggs a re dark gr een when laid 
and t urn black and shiny in 3-7 days 
depending on the temperature. They 
are ellipsoid , 1.55- 1.69 mm in length 
and 0.78-0.85 mm in width. 

The aph ids were heavily preyed 
upon by syrphid larvae, primarily 
M etasyr]Jh11.S junLi]Jennis Thomson, 
Scaeva pyrastri (L .), Syrphus ribesii 
(L.), S. opinatm O.S., a nd S. torvus 
O.S. (de t . J . R. Vockeroth), starting 
with th e fundatrices. During April 
and early May each year , adul t can
tharids (Paclabrus sp.), preyed upon 
the aphids . At least two species of pre
dacious cecidomyiids were prominent 
in the colonies from late June on
wards. No coccinellid eggs, larvae, or 
acl ults were fo und in th e two years of 
sampling . P a ras itism reach ed 15 per 
cen t. The primary parasites were: 
A.7)h i cl iu.:) rubijoLii Mac kauer and a 
Prao71 sp . (deL M. J . P. Mackauer) . 

I n the greenhouse or screenhouse 
wh ere predators and paras ites were 
ex cluded and wh ere the more catas
trophic meteorological agents were 
el iminated, M . maxima attained den
si ti es suffic ient to defoliate and kill 
thimbl eberry plants. I n the fi eld, on 
th e other hand , no in festation observ
ed in three season s of observa tions 
was severe enough to cause visible 
da m age to the host. 

Dispersal of a lates was mainly to 
new grow th on pl a n ts within the im
m ediate a r ea. Yellow pan water t r aps 
an d ye llow sticky boards near the 
observation p lots caught only two 
a late M . maxima.. Isolated plots of 
thimble berry which did not have fun 
datrices in th e spring received few 
immigran tala tes from other plots 
and populations on them r emain ed 
low. Apterae dispersed themselves by 
falling to new growth of new plants 
aris ing from th e stolons beneath the 
old plants and from the crown. 

Body size of both a pterous and 
alate viviparae va ri ed with th e t ime 
of coll ection. Measu remen t of the 
lengths of th e bod y, antennal seg-
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ments, cornicles, and cauda generally 
showed the shortest lengths in aphids 
collected during April , the greatest in 
those collected during May, and inter
mediate values in those collected dur
ing June . 

Field, greenhouse, and screenhouse 
observations showed that the aphids 
would not settle or feed on fully ma
ture leaves or stems; they fell from 
the pla nts and died whenever there 
was no succulent growing tissue avail
able. 

Discussion 
The reduction in the number of 

parthenogenetic summer generations 
with very early production of sexuales 
and eggs on the primary overwinter
ing host is unusua l in aphids. In a 
temperate climate such as at Van
couver, aphids typically migrate in 
the spring from prima ry woody over
wintering hosts to secondary h erba
ceous summer hosts (heteroecy), or 
sometimes spend their entire life cycle 
on a single host . In either case 10 or 
mol' e parthenogenetic generations 
may be produced between April and 
November, and sexua les, if present, 
occur in September, October, and No
vember. 

Abbreviated life cycles such as that 
of M . maxima have been reported for 
only a few other aphids. For Dysaphis 

devecta (Walker), on apple , Hille Ris 
Lambers (1945 ) and S t royan (1963 ) 
report a short life cycle of th ree par
thenogene tic generations with pro
duction of sexuales in J une or J uly. 
For Brachycaudus rociadae (Cocker
ell ) , on larkspur, Hottes and Frison 
( 1931), report oviparae in Illinois on 
May 13 and state that as a result, this 
aphid passes the larger part of the 
year in the egg stage. Other authors , 

however, repor t sexuales of this 
species on the same host in Colorado 

on October 3 (Gillette and Palmer, 
1932) . For K akimia essigi (Gillette 

and Pal mer) , on columbine, Hottes 
and F rison (1931) mention early pro
duction of sexuales and eggs (p. 133) , 

but also describe sexual fo rms coll ect
ed at Urbana on October 15 (p . 337 ). 
Similarly Palmer (1952) reports sexu-

a les of this species from October 3 to 
November 29 . For Aphis jarinosa 

Gmelin, Hille Ris Lambers (1945) re
ports overwintering eggs in June and 
July. Robinson (1968) has just re
ported the presence of oviparae of 
Kakimia canadensis Robinson in early 

summer in British Columbia and 
Idaho. 

Hottes and Frison (1931) suggest 
that early production of sexuales and 
early oviposition is a response to pro
gressive unsuitability of the host and 
is a s ubstitu te for heteroecy and that 

in the case of B . rociadae it is an 
adaptation to the short period of 

growth of the host. In a recent re
view Kennedy and Stroyan (1959) 
point out that the period of maximum 
favourability of the sap of any plant 

is shor t and that the production of 
both alate viviparae and sexuales in 
aphids is a r esult of this. A1ates are 
able to exploit a fresh host and sexu
ales produce resistant overwintering 
eggs. In the case of M . maxima, the 
production of sexuales and eggs cer
tainly coincides with the cessation of 
production of n ew growth by the host 
plant and there is a mple evidence 
that th e aphid cannot live on fully 
m ature leaves. Other aphids react to 
unfavourable host plant condition in 
other ways. The sycamore aphid, Dre

panosiphum platanoides ( S c hr. ) , 
shows a density dependent reduction 
in its reproductive rate (Dixon, 1963 
and 1966), and several Periphyllus 

spp. on maple aestivate as peculiar 
first instal' sexuparae called dimorphs 
(Essig and Abernathy, 1952). 

The h a bit noted with this aphid 

of laying appreciable numbers of eggs 
on debris on the ground near its host 
plant would a lso seem to be unusual. 
Aphid eggs are usua lly laid on or near 

dormant buds, or on the bark on 
limbs or canes . 

Other instances have been docu
mented of seasonal variation in th e 
body size of aphids. In Israel, Boden
heimer a nd Swirski (1957 ), report 

three species of aphids as being a t 
their la rgest a bout March and small
est between August and October . 
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Bodenheimer and Swirski regard body 
s ize as an expression of growth con
ditions for the aphids and tend to 
attribute th e variation t h ey noted to 
the nutritive status or physiological 
condition of the host plant. Other 
evidence would s upport this view 
(K ennedy and Stroyan , 1959 ; Dixon, 
1963 and 1966). For M. maxima a 
combin ed effect of host plant condi
tion and temperature is indicated. In 
April the thimbleberry is succulent 
a nd favourable for maximum growth , 
bu t th E' tempera tnrE' i.~ less than op-

timum; in May both th e host plant 
condition a nd temperature are 
fa voura ble; in June the hos t plant is 
less succulent a nd high er t empera
tures a re somewhat less favourab le. 

Beca use of its short life -cycle, its 
complement of predators and par a 
s ites, its relationships with t h e host 
plant, and its relatively easily de
termined age -dis tribution, M. maxima 
has been chosen for further studies 
of the biotic and a biotic factors in
ftu r ncin g a phid population dynamics. 
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