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Phytoseivlus persimilis adults an strawberry leaf infested with two-spotted spider mites {arrow),

STRAWBE]{R[ES ARE GROWN as an an
nual crop in Orange County. The
county vield is slightly higher than the
state average and production has been
recorded as high as 20 tons per acre,
Summer planting is during August and
Septemher, and winter planting is in No-
vember, Berries are harvested {rom mid.
March through July, after which the
plants are disked under prior to replant-
ing. Under these cultural conditions,
cyclamen mites are not a problem and
insect injury is usually minor compared
with areas where the plants are retained
three or more years. The two-spotted
spider mite, however, is an annual prob-
lem which is often serious, affecting qual-
ity and yield where high populations
occur. Repeated applicatidns of acaricides
are required to suppress high numbers
of two-spotted spider mites when once es-
tablished. Biological control of the pest
would lower production costs by reducing
the number of pesticide applications, or
eliminating them altogether where insect
problems do not occur. It would also offer
a solution to the serious problem of re-
sistance to formerly effective acaricides—
which has been recorded in the Salinas-
Watsonville strawberry-growing area of
California.

Experiments designed to investigate
this possibility were established at the
South Coast Field Station, Orange

é

County. Primary objectives were to (1)
determine if P. persimilis could be estab-
lished on, and resuit in suppression of the
two-spotted spider mite on strawberry
under field conditions; and (2) to study
the spread of the predaceous mite from
release sites. To accomplish these goals,
a small plot (1{s acre) of strawberries,
4 rows wide and 100 yards long, was
planted on August 20, 1963, at the rate
of 20,000 plants per acre. The longi-
tudinal design of the plot was planned to
study the spread of the predaceous mites
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along the row hetween release sites. The
plot design, varieties used, release and
sample sites are shown in figure 1.
Weekly samples of compound leaves col-
lected at random from September, 1963,
through January, 1964, showed that the
two-spotted spider mite was present, but
in very low numbers. On January 28 the
older, lower, discolored leaves were
pruned out and plastic mulch placed
along the row under the plants.

The first release of P. persimilis was on
February 4 and the last one on April 28.

TABL{E 1, EXPERIMENTAL RELEASE AND RECOVERY OF PHYTOSEIULUS PERSIMILIS DURING BIOLOGICAL
COMNTROL STUDIES OF THE TWO-SPOTTED SPIDER MITE ON STRAWBERRY IN
SOUTHERN CALIFORNIA

Number Tatal rel d R Numbse
Relaaze dotes rnI::'ud‘ :“hr:‘::'s; uﬂt:mu r.:::ucrl'f
Feb. 4 1,000 Feb. 18 0
25 1,000 2,000 Mar. 3 2
Morch 10 1.000
17 &00 17 4]
24 1,200 2,800 31 5
April 7 600 Apr. 7 8
14 1,200 14 B
2 2,400 V) 7
28 3,000 7.200 28 45
Totals 12,000 75
* Prod mites h

ppad from vials onto plants along 10 to 15 fest of row.

t lnnd on 30-leaf sample callected at rondam fram release sites just prior to each releoss.
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Mite
Two-Spotted Spider Mite
Strawberry

Biological control of the two-spotted spider mite, Tetranychus urticae, Koch, on
strawberry was obtained with mass releases of the predaceous mite Phytoseiuius
persimilis Athias-Henriot, during preliminary studies in the coostal area of south-

ern California in 1964,

Release and preliminary recovery data
are shown in table 1. Recovery studies
during the release period were made by
collecting 30 leaves at random from re-
leaze sites for microscopic examination
in the laboratory for predator and pest
species, The first P. persimilis adults were
recovered on March 3, and the first eggs
were observed on April 7 (the date of the
first indication that the predaceous mite
was established and reproducing) . At this
time, about half of the sampled leaves
were infested with the two-spotted spider
mite with approximately half of the in-
fested leaves hearing P. persimilis,
After the last release of P. persimilis on
April 28, predator and prey populations
were followed at weekly intervals through
May and June by sampling a total of 30
compound leaves at random from the re-
lease sites, between release sites, and from
the next row adjacent to the release site
{figure 1). All stages of P. persimilis were
counted on each leaf under the binocular
microscope, and total leaves infested with
pest and predators were recorded. The
leaves infested with the two-spotted spider
mite were then brushed through a mite.

brushing machine, and the mites were
collected on a vaseline-coated glass count-
ing plate. Active stages of the spider mites
were then counted under a binecular
microscope. Actual numbers were re-
corded at low populations, but at high
populations the number of mites was esti-
mated from actual counts on 14 to 14 of
the plate, according to population size.

The results are shown in table 2. The
data show that 100% of the leaves from
plants between release sites were infested
with the two-spotted spider mite by May
19. The number of infested leaves at the
release sites was lower throughout the
study. reaching a peak between May 26
and June 2. Phytoseiudus persimilis ap-
parently quickly moved across to the next
row, hut spread slowly down the row be-
tween release sites, covering a distance of
about 50 ft in approximately two months
from the time they were known to be es-
lablished. They became established in the
release row and the next row at about
the same time and in approximately the
same numbers—being found on 25 of 30
leaves sampled and averaging eight per
leaf at their population peak on June 2.

Two-spotted spider mites averaged only
36 per leaf in the release areas compared
to 247 per leaf on plants midway between
release sites. During the period of greatest
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Figure 1. Plot design for studying the affect of re-
leasing Phytoseiulus persimilis for bialogical centrol of
the twa-spotted spider mite on strawberry. ("R =
roleass sites and "5 — semple sites.)

ahundance, from May 19 through June 2,
they averaged only 30 mites per leaf at
the release sites compared to 208 per leaf
between release sites, The number of two-
spotted spider mites also built up more
slowly and declined more rapidly where
predators were refeased than did those be-
tween release sites. The decline in the two-
spotted spider mite population on plants
between release sites during June was due
primarily to the action of native pred-
ators.

Results of the preliminary study show
biological control of the two-spotted
spider mite on strawberry plants is possi-
ble using mass releases of P. persimilis.
The numbers necessary for release and
the distance between releases required for
effective, economical control are primary
objectives of a larger experiment pres-
ently in progress at the South Coast Field
Station. Similar studies are also planned
for the Salinas-Watsonville area in 1965,

Earl R. Oatman is Assistant Entomol-
ogist, Department of Biological Control,
University of Calijornia Agricultural Ex-
periment Station and Citrus Research
Center, Riverside, California. Victor Voth
assisted with the establishment and cul-
tural maintenance of the strawberry plot;
James McMuriry supplied the Phyto-
seiulus persimilis; and CGlenn Seriven
reared the predaceous mites in the insec-
tary at the University of California, Rix-
erside.

TABLE 2, RESULT OF RELEASING PHYTOSEIULUS PERSIMILIS FOR BIOLOGICAL CONTRCL OF THE TWO-SPOTTED SPIDER MITE

ON STRAWBERRY IN SOUTHERN CALIFORNIA

Number of leoves infested by*

Averane number of mites per leaf*

prabivg — Twospot __ P.persimilis Two-spot P, persimilis!

% BRS MR RS BRS MR "5 BRS NE WS BRS Nk
Moy 5 . 23 2% 2 12 1 12 139 201 1 Y 0.03 12
Moy 12 . 26 28 25 18 ) 1 96 88.0 . 2.9 0.0 1.5
Moy 19 oo, 2 30 29 2 0 1 %0 072 . .5 0.0 5.4
May 26 ..o 29 30 29 24 0 7n 288 2488 . 6.4 0.0 64
Jone 2 2 B 24 25 0 23 253 1893 . 8.0 0.0 8.5
June ® ” o 2 20 4 % 43 76.1 . 23 0.1 13
June 16 ..o 13 7 13 " P 1 17 14,5 . 13 0.2 2.1
June 23 ...l 3 T 12 5 1 n 0.1 0.9 . 0.2 0.07 2.1
June 30 0 4 3 0 0 4 0.0 0.2 0.2 0.0 00 07

* Bosed on 3 ¢ d ! led at rand

relecse si‘O_l; leaves sxamined iﬂdividu;lly under binocular microscopa.
t P. persimilis counted individuolly during leaf exominations; two-spot counts mode later by brushing laaves through mite-brush machine, estimating population from

partinl counts ot high numbers,
{ Data not taken,
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from the release ilie (R5]), between relecse sites {MS) in some row, and from the next row ([MR) adjocent to





