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SUMMARY

Since the first appearance of Tomato Spotted Wilt Virus (TSWV) in Southeast Spain in
1990, the complex of this virus and its vector, Frankliniella occidenialis constitutes the most
important phytopathological problem in the region. In crops of sweet peppers under plastic,
the control of Foccidentalis 15 being achieved by chemical methods. Sometimes these
treatments are insufficient to maintain the populations under acceptable economic thresholds,
considering the damage caused by this species as a vector of TSWV,

During the 1995/96 season IPM trials were carried out in two commercial plastic
howses 1o test the efficacy of the simullaneous use of Amblyseins cucumeris, Orius laevigaius
and Chrins albidipennis in the control of & occidenralis. Another plastic house using chemical
control was used as a comparison. In each of the three plastic houses, populations of the
relevant species were monitored by taking samples of leaves and flowers weekly, from the
beginning to the end of the crop.

The use of natural enemies for the control of Thrips gave satisfactory results,
comparable with the results achieved with chemical control. In one of the plastic houses where
integrated pest management was used, Amblyseius cocumeris reached a maximom of 3.8
predatory mites/flower in the middle of March; F.occidentalis reached its maximum population
in the middle of May with 4,7 individuals'flower, and one month later Orins spp. reached a
peak level of 3,6 individualsflower, In the second plastic house a peak of 17,5 Amblysefus
cucumerisflower was recorded in the middle of February; F occidentalis reached a maximum
of 10,7 individuals/Mower in early June, and Orius spp. reached a peak of | individual/flower
one month later. Tn the plastic house where chemical control was used, 6,6 Foccidentalis were
present in each flower by the middle of May. A maximum of 20 individualsflower was
recorded at the end of the crop, afler the final chemical (reatments,

INTRODUCTION

In the Murcia region over 1200 Has. of sweet-peppers are grown-in plastic-houses
The complex of Franklinielln occidentalis and Tomato Spotted Wit Virus (TSWV) has
constituted the most important phytopathological problem, since 1990, when  the presence of
TSWV was detected (LACASA, el all 1994). The control of Thrips populations is absolutely
vital to reduce or limit the virus incidence. The control of Foccidenialis as vector is mainly
carried out by chemical methods. When the conditions are optimum for the development,
multiplication and movements of thrips, chemical control is insufficient to maintain the level
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of vims incidence under the economic thresholds (LACASA Y CONTRERAS, 1993). Also,
the frequent treatments during spring and summer cause problems of resistance or are
incompatibe with programmes of integrated pest management.

Since 1991, different alternative and complementary method: of contrel have been
tested, to reduce the number of chemical interventions: use of dense mesh in the openings of
the plastic-houses (LACASA, ef al 1994), elimination of infested plants and the use of namral
enemies (SANCHEZ, ef al. 1995). In the sweet-pepper  growing arcas , the thrips are being
multiplied in outside crops, where they remain active throughout the year and produce
maximun populations in spring, summer and autumn, A proportion of the alternative host
crops are susceptible to TSWW.

The activity and efficacy of some phytoseiids from the Amblyseins genus and
Amthacarids of the genus Orins in the control of thrips in the sweetl-pepper crops, has been
stated by RAMAKERS (1990, 1993), TEILLER and STEINER (1990) and TAVELLA ef af
{1994). Some of them consider that the most effective control is given by the asocciation of the
two types of predators.

The objective of this work was to confirm the response of the predators 4. cucumeris,
0. laevigatus and O.albidipennis in commercial sweet-pepper crops for the contral of

Flocetdentalis, following  the results obtained by SANCHEZ ef al. (1995} in preliminary
trials

MATERIALS AND METHODS

Three commercial plastic-houses “Tipo capilla” have been used , with drip irrigation
and mesh of 14x10 (hreadsfem in the ventilation opening. The plastic-houses A and C were
planted with “Lamuyo Type” peppers while Californian peppers were planted in plastic-house
B, with a density of 1x0°4 m, In the three plastic-houses the cultural practices common in the
area were used.

Plastic-house A was treated with Lufenuron on 18* December and later with Ihﬂ
following natural enemies were released for thrips control: 4. cucumeris (1 sachct.l'pjam on 13™
.Tan and 05 sachets/plant on 1" March and 3™ May); 0, laevigatus (2 adults’'m® on 2™ Feh, and
8" Feb ) and Oafbidipermnis (1 adults/m® the 19 April and 27° April). Also on 20" May the
plants from the edges of the plastic-howse were treated with acrinatrin. For the control of the
other pests B‘ac;ﬂm thuringiensis (6 treatments after 24" April) and Piriproxifen (2
treatments, 5" & 18" June) were applied.

Plastic-house B was treated with Lufenuron (27" Dec.) and acrinatrin (5" & 13" Jan.).
Later the following natural enemies were released: 4 cucumeris (2 Feb, & 26% April),
O fmevigentus (16" Feb. & 1™ March) and 0. atbidipermis (23" & 31" May) at the same rates as
in the plastic-house A, Also the plastic-house was treated with Becillus thuringlensis (6 limes
from 28™ May), hexitiazox (2*' June) and piriproxifen (21* June). sulphur was applied 1oo (9
times) and specific fungicides.

In the plastic-house C, 19 treatments were used with specific products against thrips
making vse of metamidofos (14 times), formetanato (4 times), metiocarb (twice), clorpirifos
(once) and acrinatrin (once). Other treatment were: B thwringiensis (10 times), lufenuron (3
times), imidacloprid (once), fulenoxuron {once), mtomilo (3 times), priproxifen (3 times),
pridafention {once), slphur (19 times) and seeilic fungicides, Tn Fig. 5 the dates of the specific
applications against thrips are indicated.

A.cncumeris was distributed in sachets; the first release was placed in the fork of the
plants while the following releases were placed on the apical branch, near to the flowers. The
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Orius were distributed on the leaves regularly, throughout the plastic-house. Amblyseius
californicus was released on 30 March, distributing it on the leaves.

Te follow the population evolution of the thrips and their natural enenies, & samples
of 10 flowers and & samples of 10 leaves were taken weekly from the third apex of the plants.
These samples were placed into plastic bags hermetically seated and carmied o the laboratory
in 4 refrigerated container,

The extraction of the thrips and the predators was done in Berlese-Tullgren funnels
with incandescent lamps of 25 w, The individuals that remained in the bags were collected with
a brush. Al the individuals were collected in alcohol at 10%, to which had been added a
wetter (Agral ®) at | part per 1000. The adults and larvae of F.occidentalis and both species
of Chrins. were counted Separate counting was carried out of the adulls of A.cucuwmeris the
other Amblyseius species spontaneously associated with the crop, or those that had been
released for the control of tetranychid mites (4. califormicus).

RESULTS

In the plastic-house A the first larvae of Foccidentalis were recorded on 22" February,
with a 5 weeks delay prior to finding adults in the flowers. The mean density of thrips in the
flowers remained low until early May (Fig. 1). The highest numbers were present between the
middle of May and the end of June, with a maximum of 10'T Thrips/flower.

The populations of A.cucwmeris reached a maximum of 15 - 20 mites/flower between
the first week of February and the first of March (Fig. 1), but later the population decreased
until it disappeared in early July. The release made in May had no apparent effect on the level
of 4.cucumeris inside the flowers. Amblyseins barkeri occurred naturally, although at much
lywer numbers than 4. cucumeris.

The first larvae of Orius laevigatus were seen two weeks after the release. The total
population increazed at the same time as those of 4. cuctimer is , were decreasing (Fig. 1),
reaching a relative maximum of 0°4/flower on the 7% of March They later decreased,
registering minimum members at the begining of Aprl (Fig. 2). The first larvae of
DLalbidipennis were found two weeks after the release; later the population increased as did
the number of thrips. After that moment, the population of Oriny was mainly made up of
O.albidipermis (Fig. 2), with over 0,4 Orins per Dower from the begining of June until mid
Aupust. Mumbers peaked at nearly 1 Oringfflower in the middle of July. Thrips populations
were kept at low levels from early July.

The member of Dowers/plant increased progessively from transplanting until 7" March,
when a maximum of 10 flowers/plant was recorded. After that moment the level decreased
until valees of 1 - 175 Howers/plant were reached between the last week of March and the third
week of April. Later there were slight oscillations of the flowering level, but it did not fall
below 3 flowers/plant (Fig. 7).

In the plastic-house B adults of Feccidentalis were found from the start of the crop.
With larvae appearing from the middle of February., The total populations were under 0°6
thrips/flower until early May. Later, the thrips density increased quickly (Fig, 3), at the same
time a5 the numbers of flowers/plant, reaching a maximum of 4’7 thripsflower. After that
moment the level decreased drastically due to predation by Oriny spp. and was maintained
under 076 thrips/flower until the end of August when it increased slightly (Fig. 3)

The behavieur of A.cwewrmeris was very similar to that in plastic-house A The
populations increased from the time of release (Fig. 3), maintained over 3 predatory
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Fig. 2. Plastic-house A. Evolution of Orius kaevigatus and Orius albidipennis.
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Fig. 3. Plastic-house B, Evolution of Feccidenialis, Orius spp. and A.cucumeriz. Mai
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Fig. 4. Plastic-house C. Evolution of Orius laevigatus and Chius albidipennis
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mites/flower from early March until the middle of April, and then decreased drastcally, Later
the decline continued until the middle of June, when they disappesred. The release of
A.cucunreris made at the end of Apnl had no impact in the population level registered inside
the flowers

The frst larvae of Ollaevigaius were found two wesks after the relesse. The total
population of this Orius sp. was maintained between 0°2-0°3 Onus/llower from the middle of
March until the middle of April, while the level in the middle of May fluctuated between 0°4-
0'6 Orinaflower, After thal moment numbers increased parallel to the increase of the density
of thrips/flower, reaching a maximum of 3°5 OnusMower on 20th of June. Later the
population decreased drastically and continued at the level of 1 Ornus/flower until the middle
of August, mantaining the level of thrips low from the middle of June until the end of the crop.
() albidipennis appeared in the flowers & fow weeks after the release, but the population of
Orius was composed mainly, of O.laevigaius (Fig. 4). In general, the level of flowering in this
plastic-house was less variable, with from 6 to 12 flowers/plant from carly May until the end of
the crop (Fig. 7).

In the plastic-house C, the first few thrips appeared in the flowers at the end of
February, not appearing continously until the middle of Aprl (Fig 5). By the middle of May a
maximum of 6'6 thrips/flower was reached numbers remained between 2 and 5 thrips/flower
from early June until the end of the crop when a maximum of 20 thrips/flower was reached.
Even with the treatments, natural populations of 4. barkeri occurred inside the flowers. These
were high during the spring and reduced in the summer, when the treatments were intensified
(Fig. 5). The fluctuations in the level of flowering were similar to the plastic-house A.

For the control of Tetranyehus spp. (T.urticae, T turkestani) in the plastic-houses of
integrated pest management, A.cafiformicus was released preventively. In plastic-house A pest
hot spots occurred, requiring specific interventions with hexitiazox. In B, A.califormicus and
FPhytosetulus persimilis, which appeared spontaneously, echieved a good contral of the
tetranyehids, The control of Spodopiera exigua was good, but the control of the caterpillars
Pyrausta rbifalis, which bore into the fiuits was more difficult. In the plastic-houses A and B
the contral of Hemisia fabacl was good, however the population in the plastic-house C was
very high after the middle of June. During spring some colonies of Macrosiphum euphorbiae
were found in plastic-house B

DISCUSSION AND CONCLUSIONS

The predators released have established in the crop. They have multiplied and have
achigved a good control of the populations of thrips, in comparation with the plastic-house
where the chemical control was used.

The phenological evolution of the plant, particularly the level of flowering and the
temporal evolution, affects the population evolution of the thrips as well as that of the
predators. The decrease of the number of flowers that usually occurs before the first harvest
can bring a decrease and in extreme situations nearly cause the extinction of the population of
Criny, In these cases a second release would be recommended and a change in the plant
handling to oblain a level stable of flowering

The minimum average temperature of the plastic-house is over 10°C after the middle of
March, which ensures continued development of the sweet-peppers and of Foceidentalis.
Between end of April and early May there is a critical period, coinciding with the decrease in
the number of flowers/plant. In May the increase of flowering, alter the first harvest, is
accompanied by an important increase in the population of Foceidentalis and a delay of two
or three weeks in the increase of the population of Orins. The same phenomenom has been
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Fig. 6 Evolution of TDA (Acumulated Thrips Day) in the plastic-houses A B and C



= 184 -

Flaweriplard

O = KM W & @ @ W ¥ W

| =#— Phastic heusa A —8— Plastic-houss B —o— Phastic-houss C |

Fig. 7. Flowerin evolution in the plastic-houses A,B and C.

ohserved by VAN DE VEIRE and DEGHEELE (1993) limiting the growth of A.cucimieris
populations ) _

The biological contral of Foccidentalis can be achieved by the combined use af
Acwcwmeris and species of Orfus, as has been stated by RAMAKERS (1993) and
SORENSSON and NEDSTAM(1993) in crops under plastic. 4. cucumeris gives adequale
thrips control at the beginning of the crop: it delays the cslﬂhlishm:qt and reduces the
multiplication of the thrips, and at the same time it facilitates the establishment of the first
releases of Orius, _

The drastic decrease of the A cucumeris populations may be a result of the high
temperatures and the low humidity which are recorded at the end of April, _a.rud by the
predatory action of Orius (GILLESPIE Y QUIRING, 1991}, wlhx:use pﬂp‘ulﬂﬂﬂﬂ:!. u‘:u.'rea;ed at
the same time, when the population of thrips are still low. This direct or antagonistic action of
competition for the prey cannot be considered negative in the jeint use of both predators
(RAMAKERS, 1953). .

The evolution of the populations of F.occidentalis expressed in TDA (_-ﬂ.lcummula_lﬁd
thrips day) (Fig. 6) was very close in the plastic-houses B and C, and showded aldl.rect relation
with the level of incidence of TSWYV, expressed in acummulative percentage of mfectc_d Fﬂzmts
(LACASA, ef al. 1994). The proportion of infected plants at the end of the crop was 5m‘nl|lﬂJ' in
B and C; in plastic-house B the evolution was at progressive intervals from February, while in
plastic-house C the progression was higher in the last phases of the crop.
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