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Y+ Y¥, Karac'ic'etal) o il o Jg—azeos il
loaigS g b, sl g loms o el
9(—L 5L ,S5L_%) Clavibacter michiganensis
3 J&) Pseudomonas syringae pv. tomato
Sg—is g0 ozl (5,842 65 (69, ((—L S
sl 9,09 (Y + VA, Milijadevic-Marc ic etal)
CMVY jls Slise (g s ol (S5,8a295
SOriorans Y PVY) Saejon— gy €
Selige g9 A TSWVT) (oS5535 loas
8425 Slige g,y LAMVD) azxig,
(TMV?) 3 SLs Slige g ,—95(TOMV?)
Y +Y\,.Vucurovic'etal;Y « VA, Nikolic etal)
el bogmgle olowi glo iSo, i
LS‘)" 05£JL: u‘;b?s M)\hmﬁ IR EE S
ol il e g 00, b oolistwl oyl pogdle .aii_we
,Balliuand Cota; \ 13A,Copping) el ouis LI
slaig,plesl (Y +\V, . VanLenterenetal ;Y « +V
RlobdaSlon s ol Kb daasgnsll Jols
1. Cucumber Mosaic Virus

2.Potato VirusY

3. Tomato Spotted Wilt Orthotospovirus

4, Alfalfa Mosaic Virus

5. Tomato Mosaic Virus

6. Tobacco Mosaic Virus

oS Lol _ipg3 09, 5 .(Y+Y),.Spasovetal
JEI b it aano ol ol s 09dle aS
e i gl Sy LS (Lo g s
PLIVECIRVE NN V) RVE SRR I L PRI .
dud—w wSKog( Y AAQ,Bemisiatabaci Gennadius)
, Trialeurodes vaporariorum Westwood)  ¢lailsls
Aphis) leais .((Hemiptera : Aleyrodidae) \ AOS
,Myzus persicae Sulzer, \ AAV ,gossypii Glover
Y AYA,Macrosiphumeuphorbiac Thomas-, \ YV #
Frankliniella) _y.—y ;5 ((Hemiptera : Aphididae)
Thysanoptera:) \A40 ,occidentalis Pergande
;Y+ V), .Rileyetal;Y - - 4,.Peric etal) ((Thripidae

Y+ \V,.Perringetal
WS byl i ol b5l b Hhas pegdle
2LS il glog lo sl ainte Jremo
Vallad) oS oo p—2l 3 SL_3 gaBl_ws o S, |
b wgia lgs colay g laws ol (Y + VA, etal
slag 5 o g 550y g Lot slore el S
P S debns Lol j3 eyt 8 (L g g
il oa3pt Jalge o s (pizeem g by oo
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Alternariagz L 38la g 558425 —>g0aS]
Fusariumoxysporum s, l393 533,052 9solani

als =B Lo low 5l fisp. lycopersici
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\ 44¥,Neoseiulus californicusMcGregor Y 14V
P je—ba (Mesostigmata : Phytoseiidae)
McMurtry et) sios oo 1,8 Bow |y Tetranychidae
Olgieds glaldS Ll & o leaigS ol (Y 1Y, al
o2l (gl (BCA) S5o i oo Jsle S
aloz 5l calisro Yy ame o T.urticae c o>
;Y1 0,.Kazak etal) wgds o oolaiiwl 55,3445
;Y+Y)\,.Abou-Haidaretal ;Y + Y+ ,.Tiftikcietal
S 5l = (Y + YY Pereraand Senanayake
e y—wds CAmblyseius swirskiia_ole « 55_%
SVgaazed i )3 ) o Jelge ly—ica
ailaus, 51,8 00,58 solawld g0 suicdadlze
Wg s o aid)S IS ey 55 LS D 5l G 1 195T
o9l Neoseiulus cucumeris .(Y + 1 8,.Calvoetal)
o e sl 28 e VAAO Lm0 56
oS i il —Soa ey ol sl g Byne
N.Lol o daS ol oA_LBJﬁLLQAcaI‘id)f)&_&
Phytoseiulus persimilis g californicus cA.. swirskii
bbb (g sl S sl oy e ga>

(Y+ VA, .Knappetal).ans oo g
Plapl Yo S alge cplaxgs LB 3
Ao & jgodsd > ol L;QJEA?;QG])LQA
A.swirskiigN.cucumeris —S,35(Y + YA, and Lou
Ay oyl Bl s g 350 9 baa Sl o

Abou-Haidar).a—as jzalS glulslS S,84>45

ol 00iSo Ol i 5l oL laslsdS Y gae
L LeaildS )0 ool _wls g0 5o glaasS i
Al blaass pl.as)ls gles Phytoseiidae oolgsls
(o4 s G2 BTG 050,09 055 5|
e GhalS dgo0,S Ll (i oo ds 2 )
S glaasS oS o S oS Lo pSedl
e gplnal S g o sl i ol ey
PhohliS wdgs slsdsze Lol nogdle
b oS3 pasa Ll Ysasea |
A gloaiS (0500 S 9 0 iy A o
Wiy oo ool wl lailsdS o s Lo gl paS
,Amblyseius swirskii Athias-Henriot ;| il Le
Neoseiulusy(Mesostigmata : Phytoseiidae) \ 4#Y
Mesostigmata:) \4Y + ,cucumeris Oudemans
,AhmedandLou;Y + \V,.Lietal) (Phytoseiidae
M})L@QS‘)—}L@QT AY+Y¥,.Yas aretal;Y- \A
Siile ¢ K BarsS g 15 o lS Sl iy

Tetranychidae oslg—l> 5| F. occidentalis glaais

o N.cucumeris a5 Jl> ;0 (59— o0 oolas ol
Liet) as0,5 oolax_wl B.tabaci ,lgo gl cuddsel
AY+Y¥,.Yas,aretal;Y - Y\,.Daliretal;Y+ \V,.al
6oLy Ju—uilis lJoN. cucumeris ¢, s 09dle
SIS oS (pllyyecwl T.absoluta L_g0 ¢l
o—w slog )Y g T.absoluta sl o 5l o lgs oo
S (Y-YY,.Al-Azzazy etal) oS 35

,Phytoseiulus persimilis Athias-Henriot ,3,lS_%
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oy cpal Glje ol (Lo Sy arazgs
(il (gainoleys SS—b g Sllbols
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S e 58 (2P RB Jo—uiliy 55 Orius
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VAYY,Oriusinsidiosus Say —oges oyl S
Hemiptera:) \A# - ,Orius laevigatus Fiber 4
o o gl 03—yl 525 (Anthocoridae
sF.occidentalis.B. tabacia__le K5 8445 il
,-dePuysseleyretal) xg—i o ool T.urticae

ailgs 0 O.laevigatus g Oriusinsidiosus .(Y+ \ )

A.swirskiigN.cucumeris ¢l_2a355(Y+ Y\ ,.etal
WS oo ddis badeals 5l e wg i 5l Lo asas
e abi sl oolas ey plBacab ol 0asL
Goleva) .o s ciliseo LS 0, S aiile ,S00

(Y- \Y,and Zebitz
S5 sl 5l ()l e Sl (SS9 Se
e b sl oolas Lol g Jroadss —Ulgs
S Sl cos,Sutile s S
a3 o0 03l IS i x> dy Shag ol il
25 399 s Lo 1 8l 100 3 iy
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Plg e S El S egd e sl S
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J—slse s oo 3| —So(Hemiptera : Miridae)
Sl K5,8a25 ;0 LBl Lo gl s o
Urbanejaet) 8g— goa—i8,3 Loy o glaslsds
Jelge g lalcoanl g de (Y49, .l
3l p» Zoophytophagous miridbugs. i) ,les
4 30l55 o0 9 05 o a5 (LalT 3| e g desls
sobasl ol el gauilw p ol 55,8465
Abragos-Duarteet) 3590 Jgi 1o 4295 LB
> M. pygmaeus g Nesidiocoristenuis .(Y + YY,.al
bl ples sl Lo g o s ol Sloms i s
QLS 0 22385 (55 84295 A g5 )3 09290 SzgS
,.Calvoetal;Y+ + +,.Carnero-Hernandez et al)
NSl 5 el 53555 ,5 (Y1 Y3Y -
T.absolutacT. )los ,o o5254: M. pygmaeus g tenuis
Carnero-) wilosss 3—34.0B.tabaci g vaporariorum
;Y +0,.Urbanejaetal ;Y « - + ,.Hernandez et al
&S el l pian (Y 1Y, .Calvoetal
Lepidoptera y,lu g laasS dlaas i ¢y )5 ,loo gy
,Perdikisand Lykouressis) aig—& oo ool a0
Urbanejaet;Y - « ¥,Calvoand Urbaneja;Y+ + ¥
ool g ld] _ials o poedn wgs (V¢ +0,.al
sy N.tenuis gl Sl glo iSe, io
Sl ool el | low ju syl cdslas gl _2dals
Urbanejaet;Y + \ \,.Mollaetal;Y - \ - ,.Arnoetal)
(s il oaims Lt sasie Dlalllas (Y VY, .2l

<l T.absoluta ,l4 ,o M. pygmaeusy N. tenuis

DS 8], gl ales 5l 81 -l Jo o alos
SglazecdlaseS bl plagl Kool 3
ssbarlecl 6 y9)lgd pas iy aS I o ol
JBaealsla i al> e Sbicos 4o b
0. 8K yogdle Y+ YY,.Salamaetal) 5,5 o
bl ol 20l g ot o yuf jgloas laevigatus
G535 (b 50 S (0 SoS (S5 8425 )0
Sl o35 STy o2 S ol K534 95 g
b85S Cogliing S coslon] Soiga—ul
adss ol e oo Wilgs ced S aas co Siulil
dePuysseleyr) o3 55,3445 5| F.occidentalis
F.occidentalis ;i Oriusinsidiosus (Y + 1 \ ,.etal
dosb 392 gpi e g 3Ll s oz 5,
Xu) oS adas 10 Teurticae | wilgs oo ccwlio
0. o308 SIS 5 S lg—icay (Yo + £, etal
03,5 ale 13350 glalie jluslgs oinsidiosus
oSl o Lt o, S apdislals
srliondi Lol (S camal Bl oz by

Y+ \V,.Bernardoetal) oo Jioadss ¢l
Zoophytophagous mirid bugs ,5,5__% -,
oz )i oy 30,1571 SG (Hemiptera :Miridae)
,-Perdikis etal) o 55,8465 Sl _egac
,.Calvoetal;Y++4;Y- - A,Sanchez;Y+\\;Y++A
oyl ol o Y+ VY, Ivezicetal; Y+ \ Y5V« + 4
Hemiptera:) A4 ,Nesidiocoris tenuis Reuter

\ AY'4,Macrolophuspygmaeus Rambur ¢(Miridae




&uxmw(slﬁp)wgy-ualcdmuus

Nesidiocoris tenuis

35905, s« ol e —b3 s )5
Hymenoptera:) 1Y ¥,Encarsia formosa Gahan
S5 lorcar Ve ass jou5 il ol (Aphelinidae
Q?MLSA ool __wl J.A—.A}J (_gl.asu,uin u95)_~; (5‘)"
.(Y+Y\,.Schoelleretal ;Y44A ,.Hoddle et al)
P slBog 9 dubw o So o 0 e
Sssblh— e ilin o S0
Ol o YL aS wix_wa E. formosa lawgs oy
i o0 s Jo e ol 5 5231, el
S99y ol ol J> j0.(Y+ V£ Kahyaand Port)
Ko )25 ter gl ez il o S5l
Sg—ib o ool il 6‘&%QY9M)J Sl

.(Y+Y\,.Schoelleretal)
S Vperea S Gosnll sloss Ko 5,
Eretmocerus sg—& o oolaiwl B. tabaci S ,—w
Y44V ,eremicus Rose & Zolnerowich

4993 oy—! «c—wl (Hymenoptera : Aphelinidae)

Macrolophus pygmaeus

huwgiaSasbw uSeslaonadn

Al sadidis L)L Encarsia formosa

,ElAmaouty and Kortam;Y + \ Y,.Al-Jboory etal)
yleo Jolge sloolaswl (Y -\ F,.Mollaetal ;Y + \ Y
o e gl N tenuis s M. pygmaeus aisle s
30 OleliS gl il gs oo laaillS o T.absoluta
S—dbasie Jyere oleor g paela_wlio
bz o )5S ,5.(Y+ YY, .Dutraetal)
39S aile £lg —elyyloludl L Miridae ool gils-
I,B.tabacig T.absolutac s oo ilgs g0 g o200
2Bk g 5550 oo amstys gaddudgny
Qb a_ls ol pen 4y glilsdS 50,3425 0 gy

(Y +Y¥,.Konanetal)

(N ydaz oS Sl slaagiysl W
LBl Lo 04 S laasgnhl sl g b
it iyt oSS
soRalS o s, & glap wilS)l oyl
Sgazme ol lila ladl, Lol isu il

3l =< «(Y++Y ,.Symondson etal) oS o
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o s e Jelse 5, Trichogramma
ElArnaouty) wilea—i ol—wlii T.absoluta gl
P—Ib —h o Seuhb ol (Y- ¥ .etal
sleailsls s T.absolutaay Sogllmla s jials
(Y +\0,.Casconeetal) cowl ools ) Lis 55,8455
,Aphidius Esenbeck .= 5l a.dgi5,b ol 5.5
Jol—& (Hymenoptera: Braconidae) \AYA
Cl oz ol pur o oa_dassLiba 565\ VY
(30,8445 3190 0 (Y + ) ¥,. Tomanovicetal)
Loty Cepmazr o e sl g o o Ygons
Aphidiusspp., ¢laaisS -yl jo .05 oo ooliiul
Hymenoptera:) \4\Y,Aphidiuscolemani Viereck
S92g0 gladi_i -y et 3l Suaule (Braconidae
oolaiwl M. persicae gla s waid ( 55,8445 )
Coroz ausyWilgs o Aphidiuscolemani .og—% oo
SoE AL, od—ual;I M. persicae go—ao zalS |,
WS e drda 3 i BV ;o 500l sadensll
L g5 A.colemaniculed (Y - \V, Khatrietal)
P952) (34295 sl gie58)90 sl S
by S g go Jutea( cage sy L=
Prado) o)l_'xfsaﬁﬁpls LQQT&:.J@ oo gll
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WSV SIS THRV
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B R PP . L
,Eretmocerus mundus Mercetocle daausgi ;|
>, .5 )|, _8((Hymenoptera :Aphelinidae) ) Y
,-Ardehetal) s, -0 5|, E.eremicus sl g5 coaS
S Jelge 5l oo oolaswl ¢ el (Yo« 0
Chailleux) olo ol jorr 441y Jle ol cowlio Sin

Y+YY,.Rubioetal ;Y- \Y,.ctal
Trichogramma_u—> 5l o33 slaadeusl b
Hymenoptera:) YAYY ,Westwood
Jelge (3558 pao 5 5l S (Trichogrammatidae
W sl Gtn gl g ez pol sy (v
) S5 BT  eremSys sl Jlo
Sy8 oolai il g ¢ 550 y9—boas (Lepidopterous
Y+« VanLenteren;\44#,Smith) o,.5 o
Trichogramma ¢l, > ¢l ,— oIS Lo S
oo (gl oy | 5l S - lg—eas .SPP
sl b g ecilise cNgaams o ]
L R T L I
USROG SOV 5 Ve P W1 FESCY O - PO XV
;Y +\Y,.Pizzoletal; Y 44#,Smith) ol Joaze

oz gledigS 5l S (Y \ ¥,.ElArnaoutyetal
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;Y + Y+ Njezic andEhlers) og i o )] Sy—ed
Steinernematidae ¢leoolgsls- (Y Y¥,.Kallalietal
sl iz o594 Heterorhabditidae
,Steinernemac Travassos Heterorhabditis Poinar
iy )l (g 0dS L alge 51 (Y - V# NjeZic)
iligeo LBl oy e (gl g Wi o0 ogne
Lepidoptera. gladi .yl i alos 3l ¢ )9S
Qg oo oolawl Dipterag Odonata, Heteroptera
ol glashsl & (Y <\ -, Batalla-Careraetal).
St S5y g8 0 0 oo lillaar
(G972 g Sljen 0 o 4y lassleos ol
gt (e g (a8 (e Jlad
Gl e SVgbo B 0 S ga o
NESE OV P IOV NP B R
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WRC CU DL ST YA U SN PR W
,AphidiuserviHaliday s g o <l _aulo - e
s—9¢>4 (Hymenoptera: Braconidae) YAY'Y
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Macrosiphumeuphorbiae a—giaLo> 5l pus
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e dS QS ool o SyiunsS ol Sl
AcerviaS sg i g 3 JolaS s Galidley
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LY +YY,.Rubioetal;Y - \Y,.Chailleux etal)
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7.Entomopathogenic Nematodes
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Jelge o o glap—adl)l plwlo lojen
Gonthieret) oo oo Jsous Sy )loo ;0 crmolio
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Beauveria« Metarhizium. )l o slo Le &l >
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8. Entomopathogenic Fungi
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[ Biological control ]
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Competition for
nutrients and space

¥
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4"“; %

Plant growth
promotion
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9. Tomato Spotted Wilt Orthotospovirus
10. Potato Virus Y

11. Tobacco Mosaic Virus
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Biological Control Agents in Greenhouse Tomato Production

Abstract

Biological control is a key component of integrated pest management. Greenhouse
tomato production holds great economicimportance due to growing marketdemand. In
line with global food safety trends, improving agricultural practices and pest management
strategies is essential. The application of biological control agents can be an effective
step toward producing healthy agricultural products while preserving the biodiversity
of natural enemies. Among these, predatory insects are considered the most effective
group. Sole reliance on chemical pesticides has led to adverse consequences such as
reduced product quality and impaired pest management efficacy. This article reviews
sustainable alternative solutions, including biological control agents, for managing
tomato pests. Despite the recognized effectiveness of biological control, its application
is still not widespread; therefore, promoting these agents can play a significant role in
achieving sustainable agriculture.

Keywords: Biological control, Integrated pest management (IPM), Greenhouse tomato,
Biological control agents of pests
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Revisiting the safety of new generation neonicotinoids: Ecological
health challenges and systemic toxicity of acetamiprid

Abstract

Neonicotinoids, as the fastest growing class of insecticides, have revolutionized
the protection of agricultural and horticultural crops. The unique properties of these
compounds, including high efficacy against a wide range of pests, flexibility in application,
and systemic nature leading to uniform distribution in plant tissues, have made them
a key tool in modern agriculture. However, these same properties have provided high
environmental stability, which is directly linked to ecological risks and potential toxicity
to non-target organisms. Acetamiprid, as a new generation insecticide, was initially
considered due to its lower toxicity to honeybees (as vital pollinators) and was considered
arelatively safer alternative for pest control. Acetamiprid's mechanism of action is through
the specific targeting of nicotinic acetylcholine receptors (nAChR) in insects; however,
evidence suggests that its widespread and ongoing use has been associated with
direct and indirect negative consequences on ecosystems. One of the key challenges
addressed in this study is the evidence of the potential toxicity of acetamiprid tomammals,
which, contrary toinitial assumptions, has raised serious concerns for the health of non-
target species. Finally, this article explains the need to review the use protocols of these
compounds and the need for integrated pest management (IPM) approaches to reduce
the environmental footprint of neonicotinoids.

Keywords: Systemic Effects, Non-Target Organisms, Mammalian Toxicity, Pest
Management.
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Genetic diversity and evolutionary dynamics of viruses of the Closteroviridae family

Abstract

Plant viruses cause significant economic losses and pose a serious threat to sustainable
agriculture. The frequent emergence of new viral diseases is largely driven by international
trade, climate change, and the rapid evolutionary potential of viruses. Among plant viruses, RNA
viruses exhibit a particularly high capacity for genetic diversity, rapid evolution, and adaptation
due to their high mutation rates and large population sizes. Characterizing the genetic diversity
of viral populations provides essential insights into the processes involved in virus evolution
and epidemiology, and is crucial for designing reliable diagnostic tools and developing durable
disease control strategies. Genetic bottlenecks are stochastic events that limit genetic diversity
within populations, potentially leading to genetic drift and reduced adaptive potential. This review
examines the genetic diversity and evolutionary dynamics of viruses belonging to the family

Closteroviridae, which includes some of the most economically important plant viruses.

Keywords: Evolution.Fitness. Gene flow. Mutation. Recombination
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The influence of population genetics and evolutionary forces on the biological control
potential of Trichoderma spp.

Abstract

Trichoderma spp., as one of the most successful biological control agents, are the result of a
complexand multidimensional evolutionary process during which a set of genetic, physiological,
and ecological characters has developed in a coordinated manner. In this review article, with a
focus on an evolutionary perspective, examines the evolutionary trajectory of biological control
mechanisms in Trichoderma and demonstrates that the ability of these fungi in competition,
mycoparasitism, production of secondary metabolites, and induction of resistance in the host
plant is the outcome of natural selection and gradual adaptation to diverse soil and rhizosphere
ecosystems. High genetic diversity at both species and strain levels, as one of the key factors
underlying the success of Trichoderma, provides functional flexibility and enables effective
responses to changing environmental conditions and different pathogens. Within this framework,
the complexinteractions of Trichoderma with plants and other microorganisms not only increase
its efficiency as a biological control agent, but also highlight its role in sustainable agriculture
and in reducing dependence on chemical pesticides. The results of this review indicate that
understanding the evolutionary processes governing the formation of biocontrol traits in
Trichoderma can provide a scientific basis for the selection of more efficient strains and the

optimization of their practical application in agricultural systems.

Keywords: Trichoderma; biological control; evolution; genetic diversity; evolutionary forces;
mycoparasitism
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