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INSECT POPULATIONS IN CARIBOO POTATO FIELDS!
H. R. MACCARTHY?
Field Crop Inscct Section, Entomology Laboratory, Kamloops, B.C.

From late June to early September
of 1951, 1952, and 1953, insect popula-
tions were sampled regularly on 3
farms, 10 miles apart, near Soda
Creek, B.C. The objective was to
corrclate the populations, particularly
of leafhoppers, with the natural inci-
dence of witches’-broom virus disease
of potato. Little or no disease appear-
ed, but the populations and their
dynamics are of interest both in them-
selves and economically.

Comparative freedom from virus-
carrying insect pests has led to the
establishment of a thriving seed po-
tato industry in the Cariboo district.
The montane climate and swift grow-
season ensure that the greatest pest
of all, Myzus persicae (Sulz.), the green
peach aphid, is not often seen and
seldom becomes numerous. Most of
the growers have never had occasion
to use insecticides, nor do they own
the necessary cquipment.

Since 1949 the western potato flea
beetle, Epitrix subcrinita (I.ec.), has be-
come established in the area, moving
northward to Quesnel in 1954, From
occasional specimens taken at Soda
Creek in 1950 (Prof. G. J. Spencer,
University of British Columbia, per-
sonal communication), it has increased
almost to outbreak proportions, at one
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site killing the vines and severely
damaging the tubers in 1952, In the 3
seasons under review, 85 samples of
insects were taken, totalling upwards
of 84,000 specimens, of which 91 per
cent were adults of E. subcrinita. Ran-
domized subsamples of flea beetles,
submitted to Dr. L. G. Gentner, Med-
ford, Oreg., confirmed the identity of
the species. Of the remaining 7,200
insects, representative samples only
were determined.

During the period, recorded month-
ly temperatures showed very little
variation from year to vear or from
the long-term average, although in
1951 precipitation was below normal.

Methods

An average of about 2.5 samples
were taken per week, cach of 100
strokes with a standard 15-inch net.
The samples were stratified into 4
subsamples of 25 strokes, taken in
cach quarter of a field. The sub-
samples were put together in the
killing bottle and the total catch, in-
cluding immature forms, was counted
into the broad, easily recognized cate-
gories shown in Figs. 1 and 2.

Exploratory plotting suggested that
populations of the insects were similar
for corresponding weeks in the 3
years. With this in mind, the 3-
vears’ data in each insect category
were grouped into weekly subtotals,
divided by the number of samples and



ENTOMOLOGICAL SOCIETY OF

. —
A APTEROUS

BriTisH COLUMBIA,

Proc. (1955), Vor. 52,

APRIL 30, 1956 [ 9

E LEAFHOPPERS

ol . Fa
VAN

o oo e i .
B ALATE APHIDS F AFRYTOPIUS DUBILS
at ) ’ \

) g, Y

AVERAGE NUMBER OF INSECTS PER 100 SWEEPS

C \ | G
EMPOASCA SPP PLANT
90 ) \ \/
30 N
/\ / ~— /o “
) e |
D FLEA BEETLES H WHITEFLIES
3000 . 3
\.
2000 2
1000 /. / /.
5 ” ’/. . \\/ \/
l 8 5 22 29 5 2 D E ! 5

JUuLy AUGUST

IFig. 1.—Populations of insects collected

SEPTEMBER

by sweeping in potato fields

‘L.\ ‘\J‘j JoT SLPTEMBER

at Soda Creek, B.C,

during 3 seasons, 1951-1933.

plotted on a common base-line with
appropriate y axes. Since the samp-
ling and treatment were uniform, the
graphs give a fairly reliable picture of
the simultancous development of pop-
ulations.

Results and Conclusions

Three groups, normally breeding on
potatoes are potentially “of major im-
portance to growers. These are:
aphids, Empoasca spp. of leafhoppers,
and E. subcrinita.  Seven groups, which
may or mav not breed on potatoes,
are of minor importance. These arc:
leafhoppers other than Empoasca spp.,
plant bugs, whiteflies, psyllids, lace-
wings, lady bird heetles 5, and predatory

Hemiptera. Four groups are inci-
dental, or were during the vears in
question. These are: spittlebugs, tree-

hoppers, grasshoppers, and  caterpil-
lars.
Examination of alate and apterous

aphid samples in alcohol showed them

to be overwhelmingiy of the potato
aphid, Macrosiphum solanifoliz (Ashm.).
The green peach aphid may well have
been in the fields, failing to show up
because the samples were perforce
swept from the upper two-thirds of
the vines, thus missing the preferred
feeding site of M. persicae on the basal
leaves, but including that of M. solani-
foliz on the growing tips. The typical

hot-weather decline of the apterae
(Fig 1, A), and the fall and rise of
the alates are well illustrated (Fig.
1, B).

Empoasca spp. showed the high pealk
in late summer expected of prolific in-

sects breeding within the crop (Fig.
1. ). Large, well-irrigated fields
had the highest populations, but no

crop was appreciably  damaged Dby

hopperburn.

small, unirrigated fields had the
highest populations of flea beetles., At
these sites, the adults were at their
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peak in early September (Fig. 1, D),
to be found not only in the remnant
of the crop but also in the brush and

on wild land surrounding the potato
fields.

A number of le afhopper  speeies
other than Empoasca bred in the crops,
producing a similar curve on a lower
scale (Fig. 1, E). Determinations made
so far indicate that about half of these
fall into the genus Macrosteles. which
includes known and suspected virus
vectors. One species instantly recog-
nizable is  Scaphytopins  dubins  (Van
Duzee), the sharp-nosed leafhopper
(Fig. 1. F). This insect is a proved
vector of witches-broom virus dis-
ease of alfalfa (Menzies. 1.D., 1946,
Phytopathology 36: 762-774), and is
suspected of carrying others. Tt will
breed on potato plants in cages, and
will do so in the field, to judge by the
nyvmphs sometimes caught well out
from field borders.

P) or 3 seasons, 1951-1953 (I, N).

The plant bugs, with ove erlapping
generations bree(lmw on a variety of
mets and fairly strong fliers, show a
uniform curve (Fig. 1, G). The num-
ber of bugs taken, particularly adults
of Lygns spp., increased whenever any
nearby hay crop was cut.

Most of the whitefly records were
made during the dry season of 1951,
Neither these nor psyllids constituted
much of a threat to the crop (Figs.
1, H, and 2, 1). Immature forms of
these groups were not taken.

Numbers for the 3 groups of pre-
dators combined show a low negative
correlation (—.311) with numbers of
apterous  aphids. The predatory
IHemiptera were mostly species of
Geocoris and Nabis (Fig 2, 1..).

Treehoppers were most often taken
in small fields with brushy borders.
but spittlebugs occurred in larger
fields, usually close to stands of al-
falfa (Fig. 2. M and N).
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Grasshoppers in all instars (Fig. 2,
O) would be a potential threat to
potatoes in the Cariboo were it not
that they appear to feed on other
plants more readily.  Caterpillars
Fig. 2, P) taken in 1952 and 1953 were
uaually of the bertha armyworm,
Mamestra configurata Wlkr., a species
that may approach damaging numbers
i small areas, as in 1951. TIn that
summer a disease, a polyhedrosis to
judge by the symptoms, reduced the
numbers to insignificance within a
few days. Growers report this as
occurring whenever the bertha army-
worm becomes locally numerous.

The following list gives the insect
groups other than flea beetles in order
of average percentage of total num-

bers taken: Empoasca spp., 48.0; other
leafhoppers, 154: plant bugs, 14.4;

apterous aphids, 9.7; predatory Hem-

iptera, 2.4; "r'l\‘\‘hoppcm 2.2; cater-
pillars, 1.7: alate aphids, 1.2; white-
flies, 1.2 psyllids, 1.2; lacewings, 0.8;
Scaphytopins dubins, 0.5: spittlebugs,

0.5; treehoppers, 0.4; ladybird beetles,

0.4. The order bears little relation to
their importance to the crop, however,
and the list is given as a record only.

Although the populations in fields
fluctuated in concert, there was none-
theless a tendency for individual fields
to have distinctive populations, influ-
enced by size, surroundings, condition
of the potato plants, and the presence
of weeds.

The population graphs indicate that
the most effective period for a single
application of a general insecticide is
probably the last week in July, when
most of the groups were at or
approaching a subpeak, as the first
summer generations matured. Con-
trol measures in the week of Julyv
would be equally effective, especially
against aphids, but would probably
need repeating about August 19. An
application at this time would be
especially useful against E. swbcrinita,
for it 1s larvae from laid by
adults emerging i1 mid August that
have caused commercial damage.
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Numbers of Collembola in a Swarm

society 1
Collembola

At a previous meeting of this
mentioned the way 1n which
sometimes aggregate.

On 23 April, 1931, T was given a glass jar
containing Collembola with the report that
they were taken from a cabin on the North
Shore  Mountains  of  Vancouver. the day
before. The owners of the cabin, going up
tor the week-end, had found the floor cov-
ered, as they said, by a layver of these insects
one half inch deep. With a piece of paper,
they scooped some into a glass jar and
brought the jar down next morning. They
were terrified of the carpet of insects and
sat up i chairs all night for fear of being

caten alive if they dared to lie down on
beds to sleep. The winter's snow lav deep
on the ground and the Collembola must

have moved up through it and invaded the
cabin.

The insects were spread out on a large
sheet of paper and air-dried under labor-
atory conditions.  When thoroughly dry.
they were weighed and counted. They were
36 c.c. in volume. and weighed 14.207 grams.

Six samples of 100 at a time were weighed
on a chain balance and averaged, and =«
total of 1,261,309 was reached for the entire
mass.  The insects were kindly identified for
me by Mr. Lionel Wade of our University
(who wrote a Master’s thesis on the Collem-
bola of the lower Fraser Valley), as "Hypo-
gastrira psendarmata (Folsom), family Podur-
idace, a mottled dark blue species e.\temling‘
from British Columbia to California”.

What T take to be this species was sent
in in quantity some years ago in early
spring from a greenhouse near New \West-
minster and  from Stanley Park Green-
houses; in both places the insects were
reported to form so thick a laver on the
floor that they gummed up the ordinary
corn brooms and had to be shovelled out
with a coal shovel.

It is of interest to speculate on the causes
of such vast numbers of this insect sudden-
Iy appearing from apparently nowhere and
as to their final disposition.—G. J. Spencer.
University of British Columbia.





