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INTRODUCTION

mento de Proteccion Vege al Institito Canario de Investigaciones Agrarias
Apariado 60. 38200 La L.aguna TENERIFE Idas Canarias.

The agnculiural production where horticulture represents 40%% of tlie total final production and is usually
situated near the coastline. In order to know the incidence of the different crops we can see (Table 1) than tomato
protected fields rcpresent 58,4 % of the total area used for agriculiure. Other significant crops are sweet peppers,
cucumbers, green beans, squash and mefons

To rationalise ali these expenses and to make pest control compatible with the care of tlie environment
economical and adnunistrative action has been taken by the Governmeni. One example is the creation of ATRIAS
or union Of farms which use Ih[“”""'ed treatment under technical advice to take part ini a rational fight aganst !
diseases and pests. In the Canaries there are several ATRIAS in horticultural crops

Natural enemies

I'ne pest of the vegetable crops in the Canary Islands are similar than the other parts of the Mediterranean |
and European areas (Table 1 ). In relation with thc natural enemies we found different parasitoids and predators
(Table 2 ). The most of them are like the pests are presents in the same referred areas, only some are endemic of the
Canary Isiands (Orius species and any Coccinellids and Syrphidue species). The target of our work in biological
control is thc use of the native species and profit the ecological adaptation.

1 IPM in tomato crops.

In {Table 3) it is the [ P.M. tomato plarning for the Canaries. Some 0f the difficulties encountered may
always require more drastic solutions than those available through and integrated control programme: for
: example, incorrect or inadequate planning couid lead t0 a severe infestation of serious and hard to coatrol
pests such as Aculops lycopersicii - capable of quickly destroying a crop, especially during warm speils - of
x the mirides Cyrtopeltis tenuis and Macrolophus sp. in seedbeds and/or at harvest; although these are easily
controlled using low toxicity products, a judicious use of yellow traps should be able to avoid their
proliferarion.

- In horticultural fields U wish o emphasise that B.tabaci (= strain B), Liriomyza huidobrensis are new
species and thei e are an increase of ditferent Noctuid and resistance problems of Aphids species.

;_ Bemisia tabact (= strain 1I3) {
b B.tabaci (= strain B) was identificated by Gomez-Menor in 1936 on Poinsettiar Tn 1983 was Ceterming

:‘q B.tabaci (= strain I3) again, but at that time on sweet potato (Camero etal, 1988 Since 1983 the pest populatic?

3 has risen in all the Islands and hzs become an impontant pest in different crops

NN

Frightencd by the possible presence of B.tabaci (= strain B) strain “B7 | we made an exhaustive analysis ©

N s ' [ . . N .. opoogee o
wiyteties in the )s and We came to the conclusion that we have the strain “B™ or Bemisia argentifolii it
« . . N .yt

Canary Islands using the RAPD-PCR imetiindology. At the begiring we were afiaid of the virus transmission tha
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;. argentifolii could do However tlie incidence of tlie YLC virus is small, slightly more important iri open-air
romato fields

We have to point out that in tlie larger part of tlie farms we visited there where join presence of Rtabaci (=
srain B) and Trialeurodes vaporariorum, 1 niean tliat both whiteflies lived together, due to they have a common
range of host.

A high percentage of the L, Ii.rabaci (= strain 13) populations secnied to denionstrate a certain prefcrence
for the first leaflets, whilst 7. vaporariorum showed a tendency 0 also prefer tlie central leaflets Either way, it may
pe aftirmed that, according to our counts, 85% of I3.tabaci (= strain 11) preferred the same leaves (Fig. 1)

Primarily, it should be noted that when the development of the B.tabaci (= strain 13) and T.vaporariorum

pulation means were conipared, for the same greenhouse, between 1992 (Fig 2) and 1993-94 (Fig. 3), it was
clearly obscrved that the Z.tabaci (= struin ) population was notably reduced with relation to that of
T.vaporariorum. This phenonienon has been seen on the crops of the Island, a drop in the B.tabaci (= strain B)
populations and a clearly recovery again in the T.vaporariorum populationshaving been noted.

At present, we are carrying out a catalogue of natural enemies of Bemisia in all the Islands and on different
hosts. We have found several Encarsia species and Erctmocerus mundus. \We havc also been observing the
activities Of the micid Cyrtopeltis tenuis against early populations ot 3. tabaci and T. vaporariorum (Fig. 4). At
present We are researching this Mirid action trying to study all the problers that could appear in an integrated pest
management of tornato crops using it. I niust mention that we havc found same damage in plants when the Mirid
population is too high, overall by the end ofthe harvest.

Liriomyza huidobrensis

In 1994 leafminer Liriomyza huidobrensis was mentioned for the Canary Islands. Firstly, Liriomyza was
thought to be an important pest, however, nowadays it is being controlled by natural local enemies such as the
hyinenopterous parasitoid Diglyphus isuea which aiso takes control over othcr leafminer species L. trifolii aiid it is
not a significative pest

Lepidoptera

For the last few years we have been aware of the increase of Lepidoptera resistance to chemical products
that is, the rise of Lepidoptera damage in tornato fields In relation to this, we have been looking for eftective
natural enernies (Fig 5) show the action of the mirid Cyrzopeltis tenuis over Noctuid eggs. We have found a direct
relationship between the Mirid yopulation and rhe Noctuid cggs mortality. In parallel, we have found
Trichogramma species which are performing an encouraging control. We are trying to rear it for next releases. Al
this research is being carried out within an Eiiropean Project

Bombus
Nowadays, the much more common use of Bombus canariensis as pollinicer in tomato crops is increasing

the need for biological control asa way of managing crops, thisis clearly helping the irnplantation of the IPM in tlie
Canary Islands

IPM IN SWEET PEPPERS

As a result, the Ramon Arcces Foundation financed our project to seek tneans of biologica! control
using indigenous natural thrip enemies Afier numerous observations in tlie wild we reached thc conclusion
that species of the genus Orius (Hemiptera, Anthocoridae) were, due to their abundance, ihose most suitable
for use in biological control. On thrip populations O. laevigatus, O. lindbergi, . limbatus and O.
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albidipennis Werc identified Of these. O. fimbatus arid O. albidipennis stood out for their wide availabitity I
(Carneroct al , 1992)

1]

Orius albidipennis Keuter (Carnero et al., 1993) brouglii ioyether tlie best characteristics when
considering its adaptability to the crop species and tiie best prospects of success for tlie erids sought, on
account Of which it was decided to initiate its rearing for subsequent releases in tlic coiiritryside.

Experiments

Three trials have been carried out in different zones of the island of T'enerife (North, winter - spring;
south, spring - summer, south, winter - spring) in the years 1992, 1993, 1994 to try to check tlie effectiveness
of O. albidipennis on I'. occidentalis under different conditions

1st. Experiment; Release —> Total 300 adults and 1000 eggs
2nd Experiment. Total 886 adults, four weeks, South Tenerife grenhouse
3rd Experiment: Total 2 239 adults

Results and discussion

1st Experiment (Fig 6)
In the figure the vertical axis shows the nuniber ofthrips per flower and the horizontal axis shows the

dates of capture The nioments of release of Orius being shown by verticals arrows The first (. albidipennis -

appear in the 13th week. The experiment failure on due a serie of factors:a) In the case the action sticky traps ;
to prevent the establishment of thrips populations, b) The moment of crop planting was not ideal for the™"
development of O. albidipennis in this area; c) In order to obtain significant results, it is necessary to work:"
under adequate experimental conditions. it is dificult isolate the interelation between /. accidentalis and 0
albidipennis from influence of enviromenta! factors and cultural practices

2nd Experiment (Fig 7) 3
With respect to the changes in the curves, there was seen a clear tendency towards a reduction in the

populations of thrips after the last 2 releases of Orius. Although it is true that the fall was not abrupt, there
even being slight recoveriesin the case 0f the larvae, and a sudden increase in the females (12 - June), it may
be con5|dered that the decrease in the total number of individuals per flower from 21 7 to 2.4 was a good
indication of decisive effect of Orius. S

As an added result we observed less incidence (60% apros) of the TSWV compared with a chem;cally_'.
controled greenhouse

3rd Expeciment (Fig 8)
The niirnber of releases and the number of Orius individuals liberated may explain the low thnp
capture counts (no more than 3.5 per flower) which aided the total absence of the TSWV virus, whilst it
nearby {ields the virus levels affected up to 50-60% of thc fruits
Thc data frorri this trial in part coincide with tlie suggested resulted from the previous experiment, 90
that one can confirm thc possibilities of success of Orius albidipennis for the control of FranklmlC”‘

occidentalis

Aphids

In this cultivation we have been aware of tlie increase of aphid resistance to chemical products, overd!
Aphis gossypii and Myzus persicae with high populations all year long Within a European project we %
carricd out severa! essays 1o evaluate the presence and cftectivity of the natural enemies observed in a grecnhos%
situated in the South Cost of Tenerife.
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1.- Wdentification of natural enemies

In (Table 4) was identitied tlie parasitoids and hyperparsitoids in sweet pepper crops on Aphis gossypii and
Myzus persicae
In (Table 5) show the results of common aphids predators in Tencrife

2, Study of aphid-parasitoid relationship and its dynamics

Results and discussion

2.1. Population dynamics-Parasitims rate

It should be pointed out that thc incidence Of the parasitoids were only important in the winter tnal
Perhaps, in our case, the climatic conditions are bctter in this season than summer period for the parasitoid
outbreaks.

Also, Fig. 9 shows thc mummy percentage evolution of both aphids

This percentage increased in thc middle of tlie experience (beginning in February) and reached almast 70%

at tlie end of the trial These percentages showed a high index of parasitization

2.2. Studies on the host-parasitoid relationship and behacioural responses of Aphis gossypii and Myzus persicae to
their parasitoids

The aphid mummies collected were held in the laboratory for parasite emergence. The following species Of
primary parasites Werc identified: Aphidius colemani and Lysiphlebus testaceipes. Besides, four species of aphid
hyperparasites weie detemiined: Pachynenron aphidis, Syrphophagus sp., Asaphes suspensus and Phaenoglyphis
villosa. (Tables 6, 7).

These data show a high degrec of hyperparasitization in aphid populations. In this study, Pachyneuror
aphidis was the most abundant species Of hyperparasite, {ollowed by Phaenoglyphis villosa. Asaphes suspensus
was only found hyperparasitizing Myzus persicae mummies.

It should be pointed out that Lysiphlebus testaceipes may be used for the control of Aphis gossypii
(46.35%) but seems to be unsuitable for controlling Myzus persicae (1.10%)

Aphis gossypii (53 65%) and AMyzus persicae (98.90%) were shown t0 be good hosts for Aphidius
colemani and it can be concluded that A.colemani is the most promising specics for use in the biological control of

both Aphis gossypii and Myzus persicae.
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Fig. 1.- Total percentaje of L4 of
8.tabaci and T.vaporariorum in folioles
on tomato leave (1993-1994)
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Fig.2.- Evolution of the average
population of B.tabaci & T.vaporariorum
on glasshouse tornato (1992)
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Fig. 3- Evoiution of the B.tabaci and
T.vaporariorum populations on
glasshouse tomato (1993-1994)
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Fig. 5 .- Evolution of thc mirid populatioii and caterpillar eggs on toinato crop. Mearis by plant in the
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Fig. 5.- Evolution of the mirid population and caterpillar eggs on toiiiato crop. Means by plant in the
second trial. CL = Caterpitlar larvae.
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Fig. 6.- Population evolution of
F.occidentalis on sweetpepper controlled
by Orius in North Tenerife (ValleGuerra)
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Fig. 7- Population evolution of
F.occidentalis on sweetpepper controlled
by Orius in South Tenerife (Granadilla)
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Table 1.- Main common and specific pest of vegetable crops in Canary Islands

TOMATO WATER-MELON MELON PUMPKIN SWEET-PEPPER EGG-PLANT BEANS CUCUMBER

g
3
N :’
]
s
5
3
4

APHIDS
Aphis gossvpii X X X
Macrosiphon euphorbiae X X X
‘? Myzus persicae X X X X X X X X
A Aulacorthum solani X
% Aphis fabae X X X
3 WHITE-FLY
; Trialeurodes vaporariorum X X h ¢ X X X X
Bemisia tabaci X X X X X X
LEPIDOPTERA
Heliothis armigera X
Autographa gamma X
Chryvsodeixis chalcites lsp. X X
Spodoplera litioralis X X
LEAFMINERS
Liriomyza trifolii X X X X X X -
Liromyza huidobrensis X X X X
MITES
Aculops licopersicii X
Tetranyehus complex X X X X X X X X
Polvphagotarsonemus X
THRIPS
Franklinielln occidentalis X X X b X X X X
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Table 2.- Vegetable crops: Identified parasites and predators

PEST PARASTTES PREDATORS
White-flyes FEncarsia formosa Acletoxenus formosum
Encarsia partenopea Delphastes pusillus
Encarsia tricolor Clitostethus arcquans
Encarsia lutea Cyrropelris tennis **
LEncarsia transvena Macrolophus calaginosus **
Encarsia pergandiella
Encarsia hispida Clistothetus arcquatus
Encarsia sp.
Lretmocerus mundus™*
Aphids Aphydins matricariae

Aphidius colemani (New specie for Canary

Islands)
1ysiphlebus testaceipes
Entomophthora planchoniana
Entomophthora afidis
(Fungus Entomophthorales)

Aphidoletes aphidimy:za
Chrysopidae

Syrphidae
Coccineliidae

Red spider mite

Phytoseinius macropilis
Phytoseinlus persimiiis
Amblyseius degenerans
Amblyseius cucumeris
Amblyseius californicus
Amblyseius barkeri

Leaf-miners

Diblyphus isaca
Diglyphus sp.

Thrips

Aelothrips tenuicornis
Orius albidipennis
Orius laevigats
Orius {imbatus
Orius lindbergi
Amblyseius barkeri
Amblvseius cucumeris

Lepidoptera

Trichogramma sp.

Cyriopelris renuis
Macrolophus calaginosus

* Specific of Bemisia

** Sometimes cause of damages in seedbed and at the end of the crop
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Table 3.-1.P.M. Tomato - Greenhouse proposed planing.

YEST CONTROL RELEASE = OBSERVATIONS
; White-fly E. formosa 2-4/plant Migrations:
{ (T.vaporariorum) Yellow traps Seedbeds Continuous
H Buprofezin 25% Release
; Leaf-miner D. isaea Spontancous Treatments
: (..trifolii) Yellow traps reduction
5 Aphids Pirimicarb Dusting/
g (M.euphorbiae) Natural cncniics Spraying
& (M.persicae) (Aphidiidae fam )
% (A solani)
Lepidoptera
P (Agrotis sp.) B. thurigiensis Dusting
(Plusia sp.)
(Spodoptera sp.)
(Chrysoidexis chalcites)
% (Heliothis)
Mites
(Adycopersici) Wattle Sulphur Preventive
3 (Tetranichus sp.)
Cicadelidae
) (Circulifer tenellus) ~ Yellow traps Focus %
L Mirids
i (Cyrtopeltis tenuis)  Yellow traps Seedbeds L3
(Macrolophus sp.) ~ Low toxicity chemicals problcms u
4 Thrips 5
:1‘ (Frankliniella occidentalis) Without &
¥ problem
‘ ! Table 4.- Parasitoids and Hyperparasitoids of Aphis gossypii (Ag), Myzus persicae (Mp) and
;; { Macrosiphum enphorbiae (Me) found in sweet pepper crops of the Canary Islands. -
“ ; - T ;‘
PRIMARY PARASITOIDS | pEppER ~ HYPERPARASITOIDS | PEPPER | & |
Aphidiidae Charipidae 3
" Aphidius sp. AgMp Alloxysta sp. Ag Mp :
Aphidius colemani AghMMp Phaenoglyphis villosa AgMp
3 Aphidius matricariae Preromalidac Mp ; ,
o | Asaphes suspensus i ;
‘ Lysiphlebus testaceipes Ag Mp Asaphes vulgaris ' ; '
: Pachyneuron aphidis AgMp
1 Coruna clavata
Syrphophagus sp. AgMp

R S R TR S L U T bt ke,
iy sttt i Ly Gigiardng i3 Pt Mw;pm\u.}, T T S L O B A O A MRS D !



Mp) and
Islands.

%]

=~

P

Ap

,/_/[)

Table 5.- Common aphid predators in Tenerife.

COLEOPTERA
Coccinellidae

* Adalia bipunctata

* Adonia.variegata

* Chilocorus renipustilatus
* Coccinella septempunctata
* Coccinella mirandu

* Scymnus pallidulus

* Scympmus canariensis

* Scymnus subvillosus

DIPTERA

Syrphidac
* Metasyrphus balteatus
* Sphaerophoria scripta

* Syrphus ribesii

Cecidomyiidae

* Aphidoletes aphidimyza

NEUROPTERA

* Chrysopa carnea
* Chrysopa sp.
HETEKOPTERA
Anthocoridae

* Orius albidipennis
* Orius lindbergi

* Orius limbatus

Miridae

* Cyrtopeltis tenuis
* Macrolophus caliginosus
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DATE Aphidius | Iysiphlebus | Pachyneuron | Syrphophagus | Phaenoglyphis MUMMIES
colemani testaceipes aphidis sp. villosa WITH NO
EMERGENCE
28/11/94 18 — 5 - - 2
3195 5 24 10 - - 10
10/1/95 11 - 16 3 16
17/1/95 20 7 ! 1 3 9
241195 27 2 26 3 10 49 .
131295 18 30 45 26 12 1t -,
2012195 26 21 44 55 6 169 b
TABLE 6.- APHIS GOSSYPII PARASITISM. WINTER TRIAL
DATE Aphidius | Lysiphlebus | Pachrneuron |  Syrphophagus Asaphes Phacnoglyphis | MUMMIES with| |
colemani testaceipes aphidis sp. suspensus villosa EMER‘:Z(:: e zf
W/1194 | 41 —_ 13 — 2 2 &
3/1/95 2 — 15 - - 3 3 4
10/1/95 4 —_ 9 7 ¥
17/1/95 51 4 1 9 9
24/1/95 22 1 12 1 16 T
13295 | 39 179 28 7 22 182 %
20/2/95 21 1 115 58 3 19 146 &
TABLE. 7.- MYZUS PERSICAE PARASITISM. WINTER TRIAL
3
SHEY
b
£

IS AR A T AR T SN R g e 1 A M i T






