
Tlie a$ciiliiiral proOuc!¡on isl i~re ho!~ici!liurt. rcpi'ejerii, 4Y:fó of tlie total final prodiictioii ai;d ¡s u\irnilb 
situated near the coastlirie. in  ordcr to hrisw [he incidencc of'ttic diKcrcnt crops w c  can s x  (Table 1 )  than twi?.to 
pro!ected Eelds rcpresent 5S,4 06 of the total arca tised i9r  ~giku!ttirc. Oilier signiticant crops are sweer peppers. 
cucuriibers, greeii bans,  sqtinsh and niclms 

' ¡ o  rationalire al¡ thrse espensts and tu riizke pzst co: i t i~ l  co!iipatih!e ivitli thz care of tlie erivii'cviiiicnt 

economicai and adiiunistrative a;;ion h z  bcen taken by the Goveriiineiii. 0 : i e  esarnp!e is thz crca!ion of ATRIAS 
or union of faniis \vhich use iri!egra!ed treatmznt iincicr techniai adi.ice to take part iri a rational Ectit aginst 
diseases and pcsts. In thc Cmi rks  therc are severnl ATIIIAS iii h ~ ~ t i ~ ~ i l i i i r a l  crops 

l'he pest of tiie vcgctzblr crops k~ t!ic Canary Islands are siriiilar tliar, the other pans of thc Medi!í.i.i.ariean 
and Europari areas (Tablr 1 ). In relaiion \iirh thc nattiral eneniics \ve found ditferent parasitoids and prcdmrs 
(Table 2 ). I h e  most of theni are like the pests are presents in the saixe referred areas, orily some are erideiiiic oftliit 
Canaiy Isiands (Oriw spxies 2nd any CixTilz~llids and ,<>j.rplzirlire species). The tarjel of our work in bio!ogical 
control i s  thc use of the native species and pro% the ecological adaptatioii. 

l 

! 
1 

. >  1 
LPSI ir1 íoinato ci-ops. 

In  (Table 3 )  it is the I.P..Cl. torn,i!o plznning frir- tfie Canaries. Some of the dificultics encountered niny 

always require nioie drastic solutions ttian those available tiirough and integraied control progranimc. for 
esample, incorrect or inadequzte pixning couid lead to a seiere infejtstion o f  scrious and fiard to c~ntrcl 
peStS such as Acrt/ops /py i~rsk! i i - -  crpab!~ of q!-iickl;v desrro$fig a crop> espzcialkj di i r ing warni Speils - 0;  

the mirides Cyrtupefris tenuis 2nd .\lacroloplt~rs xp. in  seedbeifs ándior at hznest; althougfi thcse are ea$ 
control!ed using I O W  iosicity prudticts, a judicious tise of yel!ow traps s!iou!d be able to avoid t h i r  
proliferar ion. 

1 n I.onicul:untl fiel& 1 wish 19 eiiiphasist: thzi IJ.tuhri:i (= .$:ruin A), ldiriomwi Iiiri(iohren.si.s are f i s  

spccies and thei e are increase of difcrm Noztiiid and resistani-i: prol)lenis olilphicis spccies. 
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11 IIqcn/ifXi coiild d o  t-iowever tlie incidencc ol' tlie YLC vinis i s  sinall, sliglr!ly tiiore iriiprtarit iri open-air 
lolliato tields 

We Iiave lo point out that in tlie Iuger part of tlie farnis we visited tiiere wliere join presence or/Ltubiici (= 
,p,lin /l) and 'liirileitrrnlcv iwpor(irioriim, I niean tliat both wliiteflics lived together, due to they have a coninion 
range of host. 

A liigh percentagc of the L4 Rrrrhoci (= struin 11) populations secnied to denionstrate a certain prefcrence 
for thc first Ieafaflets, whilst 7: iwporurhmrn showed a tendency to also prefer tlie central leatlets Eithcr way, it  may 
be aHirmed that, according to our counts, 85% of IXtuhaci (=struIn 11) preferred thc sarne leaves (Fig. 1) 

Pnnianly, it  should be notcd that when the development of the 1j.tuhaci (= struin 13') and T.~aporuriorum 
population iiieans were conipared, for the same greenhouse, between 1992 (Fig 2) and 1993-94 (Fig. 3), i t  was 
&arly obscrved that the ILfubuci (= síruin 11) population was notably reduced with relation to that of 
riwpomriorum. This phenonienon has been seen on the crops of thc Island, a drop in the fifabuci (= struin f1) 
ppulations znd a clearly recoverj agah ín the Tvaporukorum populations havins been noted. 

At present, we are carrying out a catalogue of natural enemies of Bemisiu in al1 the Islands and on different 
hosts. We have found several Encmiu species and Erctmocerus munrliis. We havc aiso been observing the 
aclivities of the rnind Cyrtopeiti.s tcni4i.s apainst early populations of IL tuhuci and T. vaporuriorum (Fig. 4). At 
present we are reseaching this Mind action trying to study al1 the problerns tliat could appcar ín an integrated pest 
management of tornato crops iising it. 1 niust mention that wc havc found same damage in plants when the Mirid 
population is too high, overail by the end ofthe harvest. 

. .  . .  . ., , . .' '.. . .  ... 

In 1994 leahiner Liriotnp hitiúohremis was mentioned for the Canary Islands. Firstly, f,iAomym was 
thought to be an irnportant pest, tiowever, nowadays it is being controlled by natural local enemies s x h  as the 
hyinenopterous parasitoid I I í g l ~ p h ~ ~  isucu which aiso takes control over othcr leahiner species 1- tntolii aiid it is 
not a significative pest 

Lepiúopteru 

For the 1st few years we have been aware of the increase of 1-epidoptera resistrince to chemical products 
that is, the rise of Lepidoptera daniage in tornato fields In relation to this, we have been looking for effective 
natural enernies (Fig 5 )  show thc actiori of the miRd Cjv?opelti.v tenriis over Noctuid eggs. We hme foiind a direct 
relationslup between the Mind yopulation and rhe Noctuid cggs inortality. In parallel, we have fourid 
Triclmgrmtirnn species whicli are perforniin_o an encouraging control. We are trying to rear it for next re less .  AII 
this research is being carried out within an Eiiropean Project 

Uoni bus 

Nowada);s, the riirich more cornnion use of U0rtibu.v cananen.s;.s as polliricer in tomato crops is increaskg 
the need for biological control as 2 u'ay of managing crops, this i s  clearly helping the irnplantation of the I'PM in tlie 
Canat-y Islands 

Frnnlriinieiiu occidct1tuli.s 

As a resiilt, the Raiiih Aicces Fouiidation financed our project to seek tneans of biolo;ical control 
usiriz indigenoiis natural tiirip eiimies After nunieroiis obsewations in tlie wild we reached thc conclusiur! 
that species of the Seniis Oriiis (i-leiiiiptera, Anthocoridae) were, diie to their abundance, ihose niost siiitable 
for ~ S C  in biological control. Ori thr iy populations O. lursigutiis, O. lhúhcrgi. O. limhufri.\ and O .  
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i 
rilbidipcntii.s werc identified OI' tliese. O. linthrriris arid O. ulhir/ipcnni.s stood out toi- tlieir. w i d e  availability i i 
(Carnero ct al , 1992) ! 

r 

Oriits ulhirfipcnnis Keuter (Carnero et al., 1993) brouglii ioyether tlie best cliaractcristics wlicn 
considering its adaptability to the crop species and tlie best prospects of succcss tor tlie erids souglit. 0n 
account of which it was decided to initiate its tearing for subsequent releases in tlic coiiritryside. 

Experirneii ts 

Thrcc trials have been carried out In different zones of the island of 'I'encrifc (Noi-th, winter - spring; 
south, spring - summer, south, winter - spnng) in the years 1992, 1993. 1994 lo  try to check tlie effectiveriess 
of 0. nlhhiiptitiis on 1: occiúetiíalis under different conditions 

1 st ExDeriment. Kelease -> Total 300 adults and 1000 e g s  
2nd ExDerimcnt Total 586 adults, four weeks, South Tenerife grenhouse 
_- 3rd ExDeriment. Total 2 239 adults 

- Kesults and discussim 

1st ExDeriment (Fig 6 ) 
In the figure the vertical axis shows the nuniber of thnps per flower and the horizontal axis shows 

dates of capture 'I'he nioments of release of Orrus being shown by verticals arrows The first O. alhiúipc 
appear in the 13th wcek. The experirnent failure on due a serie of factorra) In the case the action sticky t 
to prevent the establishment of thrips populations, b) The moment of crop planting was not ideal for 
developnient of O. albidipennis in this area; c) In order to obtain significant results, i t  is necessary to 
under adequate experimental conditions. it is dificult isolate the intcrclation between /+'. occrúetifdis a 
dhidptinis  froin influence of enviromenta! factors and cultural practices 

2nd ExDerimea (Fig 7) 
With respect to (he clianges in the curva, there was seen a clear tendency towards a reduction i 

populations of thrips afier the last 2 releases of Uriiis. Although it is true that the fa11 was riot abrupt, t 
even heins slight recoveries in the case of the lame,  and a sudden increase in the females ( 1  2 - June), it 
be considered that the decrease in the total number of individuals per flower from 21 7 to 2.4 was a 
indication of decisive effect of Oriiis. 

controled greenhouse 

__ 3rd Eaerimerit -- (Fig 8) 
l'he niirnber of releases and the number of Uriir.7 individuals liberated may explain the low t 

capture counts (no more than 3.5 per flower) which aided the total absence of the TSWV virus, whil 
nearby fields the virus levels affected up to 5040% of thc fruits 

Thc data frorri this trial in part coincide with tlie sugccstcd resulted froni the previous experinient 
that one can confirm thc possibilities of success of Oriiis ulbidippnnk for the control of Frnnklini 

As aii added resuft we observed less incidence (60% apros) of the TSWV conipared with a ctierni , 

occidrn talis , 

Apliirls 

111 this cultivation we have been aware of tlie increase of aphid resistanre to cherriical products, 0 

Apltis pyr 'p i i  and hljws persicae with high populations al1 year lony \Vitliin a Europeari project w'e 
carricd out severa! essays to evaliiate the presence and eifcctivit): of the natural eneriiies obceiycd in a grecnh 
situated iri the South Cost ofTerieiife 
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i n  (Table 4) H'BS idcntified tlie patasiioids and hyperparsitoids in  sweet pcppcr crops on Aphis gossypii and 

In (Table 5 )  show the resiilts ofcoiliiiion apliids Ixedators in  Tencrife 
h 4 p i s  peisicae 

L Resuaxnnd disciission 

7.1. Population dynamics-Parasitints raie 

i t  should be pointed out that thc incidencr of the parasitoids were only important in the winter tnal 

Perliaps, in otir case, the cliiiintic conditions are bctter in this season than suimer  penod for the parasitoid 

outbreak-s. 

Also, Fig. 9 shows thc nxiiniriy percentage evolution of both aphidc 

This percentage iiicreased in thc middle of tlie expenence (beginning in Febniary) and reached afrnost 70% 

af tlie end of the tnal These percentages showed a high index of parasitization 

2.2. Studies on the liost-parasitoid rcia:ionship and behacioural responses of Aj3hi.s gcmypii and h4yzu.sprsicne to 

their parasitoids 

The aphid mummies coliected were held in thc laboratory for parasite ernergerice. The folloning specks of 

pt-iiiiary parasites werc identiiied: Aphiclirrs colcnimii ar,d I,y.vi;lltiri>u.s 1esime@ts. Besides, four species of aphid 

hyperparasites weie detemiined: l 'o~*lyirwwi q?hidi.s, S>rpho,vhops sj)., A.sqdw.y srr.sprrw~ and fJhoeriugiyphjj.s 

vil lo.^. ('ldbies 6,  7). 

These data show a high degrec of hyperparasitization in aphid popiilations. in  this study, Puchjwwror: 

upliidis was the most abundant specitis of hyperparasite, íollowed by Phaetiog~phs vil1o.w. Aqihes mq.wiJu.T 

was only f;>und hyperparasi tiziiig A < m r . v  per:siui.cie mummies. 

It should be pointcd out tlia! l.,v.vip¡~ld)~ís irs/cicc@c.s may be iiscd fcir the wntroi uf kp!i!.s gmsypii 

(46.35%) but secnis to be iinsuitable for controllins híyrrr.rpet:Ycm ( i . IO%)  

Aphis gosypii (53 G5%) and 151):ri.s ycrsicm (9S.90%) wcrc shotvn to be good hosts for Aphidius 

colrtmtri and it can bc coricliided th3t  A.c:olmc-r,ri is (he ittost proniising specics for use in the biological control of 

bot h Aphi.s gos.yby)ii and b!izrl.c. licr.vii*ciii. 

4 1  
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Fig. 1.- Total percentaje of L4 of 
8. tabaci and T, vaporariorum in folioles 

on tomato leave (1993-1994) 

A B C O E F G H I J K C H  
IOLIOLE8 

Fig. 2.- Evolution of the average 

on glasshouse tornato (1992) 
population of B. tabaci & T. vaporariorum 

MI3 2313 3W3 6/4 $314 20l4 27/4 416 
DASE 

Fig. 3.- Evoiution of the 8.tabaci and 
T. vaporariorum populations on 

glasshouse tomato (1993-1994) 

43 



..... _ .  . . . . . . . . . . . . . . . . . . .  .,-. . .  . . - - - -  . - _ .  ... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  -_ .__ _ _ _ _ .  . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . .  - o - .  . . .  

0- M 
s AMB 

Fig. 4 .- Eholution of the mirid and whitefly population on experimental tornato crops. 
(Summer trial) 
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Fig. 5 .- Evolutiori of thc rniiid populatioii and caterpillar ecgs o11 toinato crop. Mearis by plant iri the 
fiist trial. M=Mirids, CAE = Caterpillar alive eggs, CDE = Caterpillar dead eggs 
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Fig. 5 ,- Evoliition of the riiirid populatioii aiid caterpillar eggs 011 toiiiato ciop blcaris by plaiit iii tfie 
second trial. CL = ('aterpillar lawae. 
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Fig. 6.- Population evolution of 
F.occidenta/is on sweetpepper con trolled 
by Orius in North Tenerife (ValleGuerra) 

THRlPlFLOWER 
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Fig. 7.- Population evolution of 
F.occidentalis on sweetpepper con trolled 
by Orius in South Tenerife (Granadilla) 
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Fig. 8 . -  Population evolution of 
F. o cciden M i s  o n swe e t p e p p e r con t ro I I e d 

by Orius in South Tenerife (Guimar) 
thrips/flower . ._. . 4 _ _ .  

"3 j 
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Fig. 9 .- Mummy percenfage evolufion of A.gossypii and Mpersicae 
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Table 1 _- Main comnion and specific pest of vegetable crops in Canary Islands 



TaWe 2.- Vegctable crops: ldentified parñsites and predators 

PEST PARASTTES PREDATORS 
W h i t e-fl yes Encarsia foirnosn A cletoxerirrs forniomni 

Encarsia partenopea 
Ehccrrsia nicolor 

Encarsin lirteo 
Eiicarsio trcuisi!eiia 

Eiicnrsin pergaridieiln 
Ericarsia hikpida 

Eiicarsin .vp, 
Clisforlie/rts nrcqriatrrs 



Table 3 . -  I.P.hl. Tomato - Greenhouse proposed ylaniny. 

Y E s r  C O ST KO L 
White-fly E. f orm asa 
(T. vaporariorum) Yellow traps 

Leaf-miner D. isaeu 
(L. trifolii) Yeilow traps 
Aphids Pirimicarb 
(M. eicphurhiae) Natural cncniics 
(Mpersicue) (Aphidiidae fam ) 
(A. soluni) 
Lepidop tera 
(Agrutis sp.) B. thurigimsis 
(Plusiu sp. ) 
(Spoúoptera sp. ) 
(Chrysoiúais chaldes) 
(Heíiof li is) 
Mites 
(A. /jcopersici) M'attle Sulphur 
(Tetrunichus sp.) 
Cicadelidae 
(CirculiJer teneflus) Yeilow traps 
Mirids 
(Cyrtopeltis fenuis) Yellow traps 

- 

Buprofezin 25% 

ORSERVATIOSS RELEASE , 

2-4/piant hligrations: 
Seedbeds Continuous 

Spontancous Treatments 
Release 

reduction 
Dustind 
Spraying 

Dusting 

Preventive 

Focus 

Seedbeds 
-ti problcms 9 (Mucrofophrrs sp.) Low toxicity chemicals b 

Thrips 
(Frun klinieflu occidentalis) Without 

probleni 

PRJM4RY PAR4STTOTDS PEPPER HYPEWAEWSíTOIDS 
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Wp) arid 
Islands. 

Table 5.- Common aphid predators in Tencnfe. 

COLEOPTEFU 

Coccinellidas 

DWJ‘ERA 

hXüROPTER4 

H ETEKOPTERA 

Anthocondae 

Cecidomkiidae 

* Aphir-lo1eit.s aphidin y a  
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TABLE 6.- APHIS COSSYPII PAR4SITIS~l. WINTER TRIAL 

TABIAE 7 .- A l  YZUS PERSICAE PARASITIS31. \VIK?’ER TRIAI, 




