


256 J. Atu. Mosg. ConrRoL Assoc. V o u  l ,  N o . 2

spores/ml; Romanomermis culitiaorax was used as
a concentrated suspension containing 1200
nematodes per ml; and the monomolecular sur-
face film Arosurfo MSF was injected at a vol-
ume approximating the field dose rate of 0.3
gallon of film per acre.

The chemical injection valve Dema model
#203 was adjusted to provide a l:1000 dilution
of the larvicidal bacilli suspensions to yield ap-
proximately I x l06c/ml at the spray nozzle.
The bacterial concentration at the spray nozzle
remained constant (Table l). The high dilution
rate is maintained only when the iqiection valve
is installed on the pressure side of the pumping
mechanism (Fig. l). Bioassays which were con-
ducted reflected the high dilution factor as well
as the uniformity of the injection process.

Table l. Larvicidal activity of Bacillu.s thuringimsis
(H-14) and B. splnericus (1593) using the Dema

injection valve system.

B, thuringiznsis B. sphaei.cru
(strain H-14)a (strain 1593)b

Cell count of
spray samples
(per ml)

Bioassaf
Original culture
Spray samples

A) 9.00 x 105
B) 6.5 x 105
C)  l . l  x  106

1.35  x  l0c
1.00 x 106
l . 4 x  1 0 8

l0-8.0

l0-2.s

l0-2.G

l(h2.s

105.e

l0-2.05

l0-2.50

Itr2.66

a 4.33 ml/min a.i. plus 5.0 l/min water, final di-
lu t ion= l :1154.

b 5.01 ml/min a.i. plus 5.0 l/min water, final di-
lut ion= l :1000.

" Dilution factor of original material to produce an
LCro value using C4. qinryefasciatus, 2nd instar; all
tests in triplicate.

The fungal spores of Metarhiziwn anisopliae
collected according to the method of Roberts
(1969) were suspended evenly in water con-
taining a O.lVo non-ionic wetting agent and stir-
red vigorously to prevent clumping. In this
study, fungal spores ingested by the larvae ap-
pear to collect in the upper gut to form a plug,
with death occurring between 24-72 hr due to
blockage of the gut rather than an infection
(Table 2).

The larvicidal nematode, Romanomennis
culiciaorax, supplied as a concentrate of infecti-
ous preparasites by R. Levy (Levy and Miller
1977) was diluted l:85 in the injection system
due to the relatively low numbers in the ex-
perimental concentrate (Table 3). The choice of
this relatively large and delicate parasite was to
determine its survival through the shearing ac-
tion of the valve system. Approximately 337o of
the nematodes survived passage through the
injection valve and exhibited parasitic activity

on l00Vo of the susceptible mosquito larvae at a
nematode-larvae ratio of l4:1. Selection of a
different valve model may increase the survival
rate at the nozzle above the 33Vo level.

To accommodate the viscosity of Arosurfo
MSF (ru70 C.P.S. at 22"C), a Dema injection
valve #202C was selected. Pupae and 4th instar
Culex quinqudasciatus Say exposed to the
monomolecular film Arosurf MSF became
disoriented and showed considerable morbidity
within 30 min after application, similar to the
descriptions by Levy et al. (1982). After 4 hr all
pupae were dead and the larvae began to show
high morbidity. All of the pupae and larvae
were dead at 24 hr posttreatment (Table 4).

The installation of the injection system
allowed conservation of an agent because the
unused portion can be removed from the spray
vehicle at the end of the day in the original jug

Table 2. Larvicidal activity of the fungus
Metarhizium anisopliae using the Dema injection

valve system,

Metarhizium
ani,soplian

A)
B)
c)

A)
B)
c)

A)
B)
c)

Cell count of spray samples

Bioassa/
Original culture
Spray samples

l . l  x  106
9.3 x 105
1.2  x  106

l0-8.2
l0-2.01

l0-2.23

l0-2.rs

" 4.69 ml/min a.i. plus 5.0 l/min water, final di-
lut ion= l :1066.

b Dilution factor of original material to produce an
LCoo value using Cx. quinqufasciatus, 2nd instar; all
tests in triplicate.

Table 3. Survival and larval infectivity by
Romanomzrnds culiciaorax after passage through the

Dema injection valve system.

Romanonermis
ailitiaora*"

Parasite count of spray samples
(per ml)

Bioassay b/(percent infected)
Original culture
Spray samples

Control, larvae only

" 60 nematodes/min a.i.5.l l/min water, final dilu-
t ion l :85.

b Infection rate determined by larval examination
for internal parasitic nematode using Cx. ryhrytefas-
cinan,2nd instar; all tests in triplicate. Nematode-host
rat io :  14:  l .

A) 4.8
B) 5.0
c) 4.3

100
A) 100
B) 90
c) 100
D ) 0
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Table 4. Larvicidal and pupicidal activity of
monomolecular film using the Dema injection

valve system.

Arosurf@ MSF!

Mortality (24 hrp
(larvae and pupae)

Control (water only)

a ll.5 ml/min a.i. 5.1 l/min water. final dilution
l :443.

b Test organism consisted of Cx. qtinquefascia.tus,
pupae and 4th instar larvae in a ratio of approx-
imately I : l.

Fig. 2. Dema injection valve system.

I National Arbovirus Reference Service, Depart-
ment of Microbiology, University of Toronto, To-
ronto, Ontario, M5G lL5, Canada.

2 Vector-Borne Viral Diseases Division, Centers for
Disease Control, Post Office Box 2087, Fort Collins,
Colorado, 80522-2087, U.S.A.

3 Cadham Provincial Laboratory, Box 8450, Win-
nipeg, Manitoba, R3C 3Yl, Canada.

a Department of Entomology, University of Man-
itoba, Winnipeg, Manitoba, R3T 2N2, Canada.

containing the concentrate and refrigerated, if
necessary. It also permits the application of
water-borne Arosurf MSF without high speed
agitation.

These tests with the Dema injection system
indicate that a spray truck can carry two or
more larvicidal concentrates and switch from
one to another as the conditions and require-
ments change (Fig 2). The use of the injection
system can achieve proper dosage rates of the
test formulation that will kill mosquito larvae.
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ISOLATION OF CALIFORNIA
ENCEPHALITIS

SEROTYPE FROM MOSQUITOES
COLLECTED IN MANITOBA. CANADA

H' ARrsoB r' 
#ft ii1il""".l' f. f;;ffi sHnn''

Three California (CAL) serogroup viruses, lected on July 16, 1979 from Selkirk/Oak
snowshoe hare, Jamestown Canyon and trivit- Hammock, Manitoba yielded an isolate, Mn
tatus (Artsob 1983), have been isolated from 29&300, which was identified in complement
Canada, and CAL serogroup virus activity has fixation tests as a CAL serogroup vinis. Neu-
been demonstrated serologically in all l0 Cana- tralization tests employi.tg u iis,r. Culture In-
dian provinces as well as the Yukon and Nor- fective Dosqo method (A-rtsob et al. 1983) and
thwest Territories. This communication reports enzymeJinkCd immunosorbent assay (ELISA)
the isolation and identification in Canada of a typing (Artsob er al. 1984) of the isolate were
fourth CAL serogroup member. undeitaken using hyperimmune mouse ascitic

A pool of 8 Culisen inornata (Williston) col- fluid. The ELISA typing method has been
shown to successfully differentiate CAL sero-
group members isolated in North America.

Isolate Mn 29il300 was shown to be closely
related or identical to California encephalitii
(CE) serotype (Table l). This identification was
confirmed using a serum dilution, plaque neu-
tralization test (Lindsey et al. 1976) with single
dose hamster sera (Karabatsos and Mathews
1980) (Table 2).

This marks the first identification of CE
serotype in Canada. The serotype was first iso-




