
of 20% of the collected puparia had 
emerged as adults by mid-June in 1970, 
and an average of 42.5% had emerged 
by mid-October in 1971. On the control 
ranches, the figures were 35.4% and 
37.2oj,, respectively. Also, on the super- 
vised ranches, 22.5% of the adults 
emerged by mid-June were parasites, 
while 57.5% of the adults emerged by 
mid-October were parasites. On the con- 
trol ranches, the figures were 12.9% 
and 62.8%, respectively. 

A higher percent parasitization of all 
fly species on supervised ranches was also 
observcd (95% significance). The Mus- 
cidijurax species appeared to be most 
responsible for parasitization up to this 
date, with no evidence of Tachinaepha- 
gus zealandicus, which is now known to 
be active only during winter (see table). 
In comparison, samples from supervised 
and control ranches in mid-October show 
that there was no apparent effect of the 
parasite releases, since the relative abun- 
dance of parasitic species did not change 
significantly. Final checks of psrasitiza- 
tion on the respective ranches in the win- 
ter and spring of 1972 were unfortu- 
nately precluded by the imposition of a 
temporary quarantine against manure 
rcmoval during an outbreak of Newcastle 
a' isease. 

Predator and scavenger activity 
Judging by their abundance and co- 

habitation with prey, predatory species 
that were most responsible for the de- 
struction of immature flies during the 
study were the histerids, Carcinops pu- 
milio Erichson and Gnathoncw nanus 
Scriba; the staphylinid, Philonthus sor- 
didus Gravenhorst ; the dermapteran, 
Euborelliu anndipes  (Lucas) ; the antho- 
c o d ,  Lyctocoris camgestris (F) ; and 
to a lesser extent the uropodid mites, 
Fuscuropoda spp. The latter species also 
appeared significant in the drying of 
fresh manure, although the mechanism 
by which this is accomplished is not yet 
fully understood. The macrochelid mites, 
generally regarded as significant in pre- 
dation of filth flies, were poorly dispersed 
and did not attain densities great enough 
to be considered of major importance in 
predation when compared to the other 
predatory species present. 

Scavengers were widely distributed, 
but, compared to predators, occurred at 
much lower densities. The most abundant 
species included the dermestid, Dermes- 
tes maculatas DeGeer ; the scarab, Apho- 
dius lividius (Olivier) ; and the tenebri- 
onids, Alphitobius diaperinus (Panzer) 
and Blapstinus spp. The presence of these 

scavengers may have aided in the decom 
position of manure, but otherwise thei 
role in fly reduction is not established 
Other predatory and scavenger specie! 
were encountered, but their densitie! 
were extiemely low and probably werc 
of no significance. 

Periodic random samples revealed i 

significantly higher (a t  least double) ac 
tivity of the above predators on super 
vised ranches throughout the entire stud) 
interval, which in turn is thought to haw 
been partly responsible for the lower fl) 
densities observed on these ranches. Thc 
interaction of the predatory complex wit1 
parasitic species has been shown in othei 
studies to cause an overall decrease in flj 
density. 

Conclusions 
The stability of the manure habitat is 

probably one of the most important goals 
in integrated fly control, whether the ma. 
nure is located on ranch premises or 
translocated to remote deposition sites. 
Relatively stable habitats acquire a di- 
verse biota of beneficial predatory and 
scavenger species whose impact on flies 
seems to be proportional to their abun- 
dance and distribution. The species in- 
volved in predation vary according to 
geographical, climatic and seasonal dif- 
ferences. Consequently, their respective 
impact on flies also varies. These com- 
plexes can also be expected to change as 
additional beneficial species are intro- 
duced from abroad. 

There also appears to be some merit 
in parasite releases made during spring- 
time, when fly reproduction is favored 
through lower average density of pred- 
ators and native parasites. The extent of 
fly control can be expected to increase as 
additional natural enemies are intro- 
duced from the native ranges of pest flies. 
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Eflect of 

HE DUSKY-VEINED walnut aphid, T Panaphis juglandis (Goeze) , ap- 
pears in three distinct forms: alate vivip- 
arous parthenogenetic females, apterous 
oviparous females, and alate males. 
Commonly, only the alate viviparous par- 
thenogenetic female form of this aphid 
can be found during the spring and sum- 
mer months. The apterous oviparae and 
males appear during the fall. This sug- 
gests that temperature, day length, or 
host plant (English walnut) condition 
influences form. 

Preliminary investigations indicate 
that long day length and high tempera- 
tures result in successive generations of 
alate viviparous parthenogenetic females, 
while short day length and high tempera- 
tures influence the production of males 
and apterous oviparous females. To fur- 
ther investigate the effects that photope- 
riod and temperature have on the biology 
of P. juglandis, a series of experiments 
was conducted at various photoperiod- 
temperature combinations. Each experi- 
ment was carried out in a single growth 
-hamber at temperatures of 25 or 15' C. 
ind photoperiods of 16 o r  10 hours. A 
jtock colony on seedling English walnuts 
was established and maintained in a mod- 
fied refrigerator growth chamber. Lights 
In the chamber were operated for 16 
iours daily; the temperature was main- 
ained at approximately 25' C. The hu- 
nidity in the chamber was not controlled, 
ind it varied from 48 to 81% relative 
mmidity. Under these conditions, only 
jarthenogenetic reproduction perpetua- 
ed the generations of the stock colony. 
The parent aphids used in each study 
Mere the progeny of a single alate vivip- 
trous parthenogenetic female selected 
'rom this stock colony. A single parent 
iphid was placed in a leaf cage on a six- 
vcck-old walnut seedling growing in a 
day pot, one parent on each of seven 
eedling trees. The leaf cages used on the 
eaflets were prepared from clear plastic 
d l  hoxes, with the bottoms removed, 
neasuring 4.7 cm square x 1.7 cm deep. A 
arge hole cut in the lids was covered with 
ine mesh organdy and provided ventila- 
ion. Each day that the parent aphid de- 
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posited offspring it was moved to an adja- 
cent leaf cage on the same plant. In this 
way neither parent nor offspring experi- 
enced crowding, a phenomenon which 
some researchers claim has increased 
alate production in some aphids. The 
classification of the progeny was often 
carried out at the fourth instar, when the 
type of reproductive system and the pres- 
ence or absence of wing buds sufficed to 
distinguish the forms. 

Only one form, the alate viviparous 
parthenogenetic female, was produced 
under the 16-hour condition irrespective 
of temperature. The stock colony, also 
maintained under a 16-hour photoperiod, 
produced only alate viviparous females 
over a three-year period, whether the 
aphids were crowded on the leaflets or 
not. Evidently long day length completely 
suppressed any tendency for the produc- 
tion of sexuals. 

Sexuals were produced during the 10- 
hour photoperiod condition. However, a 
high temperature partially blocked the 
short day effect, resulting in the produc- 
tion of both alate viviparous females and 
and apterous oviparous females. A simi- 
lar occurrence with Megoura viciae Buck- 
ton has been described at a 12-hour photo- 
period and 20' C. 

Short days and a temperature of 
15' C. completely inhibited the produc- 
tion of viviparae. Under these conditions, 
alate males appeared for the first time. 
Since no males were produced under the 
higher temperature or longer photo- 
period tested, it appears that both short 
days and low temperatures are required 
for the production of male aphids of this 
species. 

The graph shosws the percentages of 
the parents producing the various forms 
or combinations of forms. Whether the 
temperature was high or low, all of the 
parents produced viviparous offspring 
under long day conditions. When the day 
length was shortened, about 15% of the 
parents continued to produce only vivi- 
parae at 2.5' C. and none produced vivi- 
parae at 15' C. Under the short day 
length and low temperature condition, 
about 25% of the parents produced only 
oviparae, while the remainder produced 

a mixture of oviparae and males. The 
males comprised about 15% of the total 
progeny of those females which produced 
males. 

Experiments were also conducted to 
investigate whether host plant condition 
might influence form determination. 
Since the production of oviparae under 
natural conditions is confined to the fall 
of the year, it would seem likely that the 
development of this form might be fa- 
vored by changes in the plant phloem sap. 
To test this assumption, 16-week-old seed- 
ling walnut trees growing in clay pots 
were held in total darkness for four-, 
three-, two-, and one-week periods to 
stress them and thereby change their nu- 
tritional value. Two plants were subjected 
to each time interval. 

When the dark treatment was com- 
pleted, each plant was covered with a 
large cage and placed in a growth cham- 
ber held at 25' C. and a 12-hour photo- 
period. These temperature and photo- 
period conditions were selected because 
they were close to the conditions under 
which parent aphids produced oviparous 
offspring. A single young viviparous fe- 
male selected from the stock colony was 
placed on each plant and allowed to de- 
pcsit offspring for 24 hours. These indi- 
viduals were then removed, along with 
all but five of the offspring. These five 
larvae were allowed to develop, mature, 
and produce offspring under the experi- 
mental conditions. The offspring pro- 
duced were removed daily as they be- 
came adults. Their sex and form were 
recorded. 

The two plants held in darkness for 
four weeks were in such poor condition 
that they had lost all of their foliage. The 
parent aphids colonized the stems, but 
they all died before reaching maturity 
and consequently no offspring were de- 
posited under this condition. All off- 
spring produced under the remaining 
three conditions resulted in alate vivi- 
parae, and those produced on plants held 
in darkness for three weeks clearly 
showed that the food supply was impov- 
erished. The mean weight of 82 individ- 
uals was only 1.2 ? 0.3 mg on plants 
held in darkness for three weeks, com- 

pared with 1.5 ? 0.2 mg on plants held 
in darkness for only one week. In addi- 
tion, the total number of offspring de- 
posited was fewer on plants held in dark- 
ness for the longer periods of time. No 
oviparous females or males were pro- 
duced under any of these experimental 
conditions. 

These laboratory findings help explain 
why the sexual forms of this aphid ap- 
pear only in the fall when day length 
decreases and temperatures begin to 
drop. Initially, a few sexual females ap- 
pear along with the parthenogenetic fe- 
males. As the season progresses and tem- 
peratures continue to get cooler, the pro- 
duction of the parthenogenetic females 
is inhibited and male aphids then appear 
along with the sexual females. 

Poor host plant condition does not ap- 
pear to counteract the effects of long day 
length, which it may sometimes do in re- 
lation to the induction of diapause in 
some insects. 

W .  H .  OCson is a Farm Advisor in 
Butte County. Assistance was provided 
by  Dr.  William C.  Batiste, formerly with 
the Division of Entomology and Parasi- 
tology, University of California, Berkeley. 

INFLUENCE OF PHOTOPERIOD AND TEMPERATURE ON 
FORM DETERMINATION OF PROGENY OF VIVIPAROUS 
PARTHENOGENETIC FEMALES OF P. JUGLANDIS. 
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