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Résumé

Pour compréhension la comportement des plantes dans son environnement,
nous avons mené cette étude pour fait I'intérét sur différents mécanismes de
communication, de défense et de détresse chez la plante appuyée par |'étude
des expériences a été menées sur la plant tomate Solanum lycopersicum

Les résultats ont montré la plante est un étre intelligent qui résout leur
problemes dans leur environnement et y répond avec un comportement
coordonné et flexible. Elle A aussi la capacité d'apprendre, de se souvenir, de
ressentir et bouger malgré qu'elle immobile, en plus d'autre phénomenes
similaires au sommeil .

Il a également montré que la survie de la plante dépend de la réussite du
processus de communication qui nécessite a son interaction, soit a l'intérieur
de la plante soit avec les autres organismes vivants, donc cela constitue les
niveaux de communication.

Les études ont également montré la plante possede des méthodes défensives
structurelles, biochimiques et autre acquises contre les agents pathogénes,
ainsi des méthodes de défense directes ou indirectes contre les herbivores.

Il a également été constaté que la plante demande l'aide, soit par recevant
des messages d'avertissement de la plante voisine, soit par envoyant des
messages de détresse aux ennemis naturels des herbivores attaquants.

A Pendant les résultats des recherches, nous concluons le plant tomate
communique avec les plantes voisines par des composés organiques volatiles
et défende contre herbivores, aussi elle demande I'aide de prédateurs comme
mécanisme de détresse.

Les mots clé: Intelligence, comportement, communication, défense, détresse,
tomate Solanum lycopersicum.



Abstract

In order to understand the plant and its behavior in its environment, we
performed a study aimed on highlighting the various mechanisms of
communication, defense and help in the plant supported by a study of previous
experiments performed on the tomato plant (Solanum lycopersicum).

The studies showed that the plant is intelligent organism that solves the
problems it solves the problems it encounters from different environmental
conditions and responds to them with a coordinated and plasticity behavior.

It was also found that the success of the plant in survival depends on the success
of the communicative process that requires its interaction within the plant itself
or with other organisms of with different types of organisms and this constitutes
the levels of communication.

The studies showed that the plant has structural, biochemical and acquired
defense methods against pathogens, as well as direct or indirect defenses
methods designed to repel its attackers from animals and herbivores.

It was found that the plant enhances its previous defensive methods by calling
for help, either by receiving warning messages from the neighboring plant or by
sending help messages to the natural enemies of the attacking herbivores.

Through the results of previous research and experiments, it was concluded that
the tomato communicates with the neighboring plants around it by means of
volatile organic compounds and defends itself from the attack of herbivores and
ask help from natural enemies as a help mechanism.

key words :

Intelligence, Behavior, Communication, Defense, Help, Tomato Solanum
lycopersicum .
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Lelalais Waadad od ) B sed, adasna JSLia (e adde (3L Lea 3l e sl 35 las S
J385 ae ¢ Alsa (e Casiinn 451 oa Lgas (g a5 oS Al (8 lS by bl e s W
N A8l s yially e Y i) el 1370 ¢ cdlaall @lli da b ad Sl gl 5 agl a8 agd
CAalad Y a1 Ay Al iy ) ) Qo) e Al i 4Tl cl L el

O 55 pally Gl 5 AN SN (e daalene aa claill gy G SlxiuY) gl ()
sede 4l Al (5 AT Culll Tae la Lol Ll (5% 8 Jy a4l (g psall dall 58 o5
JaS liuY) @ gl clall Ay a5 cual) AasIl oy ol sadl @lli &l o) Jglay @l
D Ot O 5 AL Gl Q) el e g dealgall Sl e Jalaill il
LA e Jile ) Jliad A Blaasy) -
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s Alaiuy) g1l |
P Apdad Jilu Jli dad Aisuy) 1

e O aliall (g 4T ) cllall Al LY agd 8 cpfalil g eladal) Jads) Lol
Al () e V) e Lla il 5 AT ) sof Ausliad) (o) e U clall Lelantind ) Jilas gl ells
Calidy Mgl e o gl o AT Ol Al Y Jile ) el bl Jarion of oSeall (e 481 Cua
il )l J ) b Anaituaal) Ao gl Tais 5 NS (6% Y 285 Jaliia 138 G2 Y1 Jad ()5S B i
- Laa 45 pdail) Jila )l Ui dagss A8AuY) (e cpe s @lllia ol A5GALY)

(Web/Site:11 ) . kil o sl 4S5 alasinly Blainy) -

( Hei 1& Ton,2008) . VOCS & _xaiall 4 suanll LS jall aladinly 48laial) - -
¢ 45 ladll Ja Ay AS aladiuly &y 1.1

il phadll Wiy sl ) 45 phall T ol 4SS Aol g 4 i) s il Jual 58 00 i

O (14) 488 ) & mm 50 58 LS5 ¢ (Web/sSite:04) Jslaad) el e ) ey Jla ) 43,380
Jail) ity Laae 5y slaiall ALl Claainall (o danll day 55 Ll anst LS daal 51 i) 3<05
(Web/Site:11) Ag_paadll LS yall ) i sle

(Web/Site:11) A kil b all 48,5 ¢ (14) 4845

4 hil) b gdld) Al aladialy Alaiuy) oo ALl o
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s cleliall | 3 a3 45 skl b il (e 4808 (5 680 L peals Al bl & yedal Al o
A Ay el s (8431 SAIL poaadls ¢ el L ransd ol il L ki peSe e ¢ gl @l yda
(Web/site:05) . Leidaaty <l g 4y 5ill mhas (358 Shill Jaal il olal)

pisum = 4ladl bl
Gl 138 Jia aadly ol 48] Cua ¢ Ayl A3lakall bl GY 433ls JiSIAcyrthosiphon

I3 O ) ey Lae ¢ A 8 4300 5l L) Jal il Ll cllilal) ) sda diedle aie o3 Laie

& BJ};)AM Lladll Pr=} \:ﬂ}\am\ | | C'_t;.ua\

i) g2l (s il elae S 2003 5 jdaiall ol sall U] oy et o 88 Gila) il sda
(Guerrieri et al ,.2002 ) . 4badll e Sl 4

: VOCS 5 _yslaiall 45 guanl) LS pal) aladiialy dilaia) 2.1
J8 e daalgall UL (e Ll pa (e yad die 3 Suh Cilelay UL (e panl) & el

Heil ) VOCs & alicialls ilaal sill dlwll Laiad) oda & Juaill 25m ¢ il gal
3 slaall il xie Fe) 8l 00 (15) sl i ase 58 LS5 ( &TON,2008

Airborne induction of SAR
in systemic tissues and neighbouring plants

Airborne
SAR
l'l‘""\\l(ll\
in neighbour

Systemic SAMT
SAR expression = SA tml Me3A
2 V"

Airborne induction of herbivore resistance

In systemic tissues and neighbouring plants

- \, Airborne induction
-
-

(EFN secretion,
,\ VOCs, Pls)

of resistance
in neighbour

Systemic
induction of

herbivore

resistance

(Heil &Ton,2008) VOCs 3 _xtsiall 43 saaall LS jall aladinly 4ainy):(15) 485l

Z-e SLluadld) it el gadal) Jiia) VOCS 5 sl &y gumall i€ pall 550 -

:(hexynylacetate

b st () gall 4t Gl G gam e Fpeldd Alaind Slaa) e VOCS Jend -
Lae V) e Ay il (sl Baslaiall (31 Y1
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Led dpe al) i) Gliaid e Jandi o3 ) slaall ULl ) 1 5aVOCS Jais
(Aalasind)

: VOCs aladialy Llaiuy) oo AlLia)

Bh\jkw&%ﬁdﬂhm&i\ RAEWN Lﬁﬂc.nu‘;d\j LL\L.»\JJM@J;;\QM

o Ll 3 sladl) W paldll il asdy 1568 25 Phaseolus lunatus W saléll cils o
( Kost &Heil,2006) . 2ol Sl sl o sad a3 L3 laa il 5 a1 oda ¢ Aladl

Clelay e o Lyl il sl o) 5l e g st @ e ) pladll clils G LS
e Y apme i Bsia Gl (eSall G el aa s« VOCs 3l cllys ) slaall as ) il
O (i 13 s Ailad)l gl (e oy i G A 0S5 Lerie Gl il e liall sl
Al £ ) 5D Magdh L) (and Sy Lgidan) g 43 G ALalS Al AR Cand 3 jldaiall o) all
(Zakir et al,.2013 ) &3 Bania Guld el oS¢ (5 AY)

aill b ol deldall @l padll 3 a8 e Jaxa Artemisia tridentata Al sl il
oA uilse amy dlall S sl gl e wall i Nicotiana attenuata s
.(Karban et al,.2000

s Cish (e 4taalee Jus 4 Lo Teliall BlainY) s e oy Liagf 5,300 <l

(Skoczek et al,.2017) . 4in Lo Alalia A3le ) ady il gle Jlll 5,531 530

g sl Caling o G (e il A3liaY) (e Al olial Jpanll A e 98 LS

Calide ol i (e slaall Ll (e 43 503a Jils ) Jlia) A ALY 3(13)J g3

g
oyl il
(Baldwin ssise 3L | Acer Sl dall @S gl | Y
&Schultz, 1983) | 4 sudll 3 sall saccharum Acer | 3
saccharum | 3
(Dolch onadll e Ll gualsll W saldl |3
&Tscharntke >l | Phaseolus lunatus Phaseolus | 4
2000, Karban et Clipall lunatus | 3
al,. 2000) dclaal w0
(Farmer & Ryan sy plalalall 4a) yaall j 343
,1990) g 5 all Lycopersicon Artemisia | 3 ]% »
adaiiall esculentum tridentata
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A5laiaY) & Seadl

(Glinwood et Gl s s Cirsium PN

al,.2004) Al Vulgare Hordeum
du yidal) vulgare
Gl g2l

s Aalatio Jibay Jlay) Aagti Ay 2

i L 5y A 5 3 jildaie 4y gaiae LS e ddilall Dl goad) (e <y il Al il (gllas

sl g al 400 clall gy 338 e VOCS I Jand Js o 138 Gallé apaua g laall e

JEET e JSE 138 Guany Ailall U gl usedall elac Y1 Qa8 Aliaial)  dpelall 2 sgal)
( Rasmann &Turlings,2007) . Leadl Leadaw a4l (38 lill j3ld) pue g laal)

s Agalati) Jibuy Jle ) dagis Aiuy) oo i) o

43,3l 4l ¢ Spodoptena littoralis 438 sl il sall 4z paiall 3 paaall 330 il
38 Cotesia marginiventris (hakll sl ©3s Je Jeaic Diabrotica virgifera
Gl Gl s aball st o 13) (Ll cand) il pdall dum jeall Ll olaall 5 (4Ll
oY Lpduae e @ilS a0 lgll cdai gd daaleall Qlsedl £ e a8
( Rasmann &Turlings,2007)

3_pUaiall ) gall (pe 10 e 3,0 cils glay ¢ lie V) e AxialY) 550 Gl (st of any
i el ) o Jaad il Lo gl Caling dlshall uball GlY Ll Llda oS8
( Schnee et al.,2006 ) dealgall S 1)
Milas 1S shos dagluall bl & jedal €3 ) slaviall L gusaldl) il cp Ay pudacll il 0 A )y i
(Guerrieri et dealeall  Gall @lpda Ga iy al sl Qlall G 4ladl clilall
al,.2002)

Uil ) g2 Gl (8 il s e eliand) (i S Gl i il sha Ladie

RS ppaally Wlida ) ) s da e Jast e L 1) aad dacae (L sl )5 VOCs
bl se i e Leiaalea die 5 &390 ) jual Gilaa) Alla A ala ) il st puball ol
e i) Aaalga die CulS syl elac V) Qa8 Adled ASY) ) GEY) ¢ Ll A
(Remco et al,.2001) .sbaanll i jSI ld) b, ok
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O G ARY) LBl agngd et Ledie pigially lasall el G LS
Gy agilis ¢ Ul Jals Lpa s gl Al Aglalall lall (adad Gl ga y Candi g clgilal
(Web/site:11) .Jalall (e dealeall culild Hall bl
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: Solanum lycopersicum ablakll cild

Solanaceae Axlaidll 2l ) Solanum lycopersicum ablodall cls iy
¢ OIS Ane jaliaeS Alilall oda il aadiud | Gl danally llall aal (e 2xd
. Al Al ) e Al il e dpaall s gl 5 udalladl ¢ slal) Jalil

ounll 13 3 o)) 2 o 50 sUake (ulial ST asl s Solanum o
(Kimura & Sinha 2014) . 15.000 ) s~

Gla & s allelal) cilal oY) lagall i sial) 1S 568 ol Jaladl ey
el el N e & & ey sl Soal ge ) B e Lol ) allelal
(Knapp & Peralta 2016)

Solanum lycopersicum ahlekall bl alall Coiiaill : (14) Jya>

Al Plantae dstaal)

o
_ o
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¢ B e @l el ) ALY ¢ (il pel) Clisia (e Gibile e iSL abilakal) lias
t\)}iu'ag‘jcah\uj):\ﬂ\ c:\_wu.\f\s.d\t\y\}(\ ¢ u\_u.bsl\unm;c u..a\fy\ u\.u...uu;ﬁd;q..u
5 Jsalall L€ Aadaial) 35 a5 LA g il (an alalalall e Jalati LS | La 330 5Kl
(1998 . Ans s JISY) g1 53] Gimny g ¢ <l pall ¢ A gilanill @1 5391 (e ilL g ¢ ML)
: alilakal) tie L) Adaday) ||

Gaal Sialing dae plis alai PBIA Ge ddlall G gall o gaed clilall Cuatiud
JSG 3353 50 (A5 Adagiusall B Guaadal) olae D a5 Al AilasS 3 505 S Salsa
udall AASY) @l pial) dgal o Jal (a8, Caliadl COST U8 (o ) gl ey Lndiiss 1 ol
(War et al.,2012) 5_pila e 55 pilaa b ) shaia g lda Ll clilal) aadind

G I EY! S AGIA e clysall e Gl e s sl apal il g e laal)
daiaiio D 5l b ) g0 JSL Ll i cadiall AISY) i) ol o g Agan) sald, AallEl) LA
gLl o yrile 58 5 caliadl COIST e 305U ol Al cul il Led i gy s A 98 Cililiisa
il e pliy sed Ay pliall A Apmpdal) elac ) Jie 5 AY) ) 5N DA ey ¢ bl
o o LSSl dlaall ¢ clil) Gailas A e bl clelaall b das gl 2 Cas
Al Aglaa Ul ol sall ) of Agandl (31 W5 ¢ @iV 5 ¢ pall ¢ QU Jas e il
A5 s Jiw ) quinones «phenols <anthocyanins <alkaloids <terpenoids Jie
(War et al.,2012) . axilall Sl gual) ga

lae¥) s e WINA (e Jasi VOCS 3] 5 z ) 5 bl e cilelaall Jads

A e sl /5 ¢« (Kessler & Baldwin 2011) <l jdall du jidall <l gall 5 cppanlal

Ol oo W1 Aad 5l Gl (LflaY) SV sy ¢ JBa o o) ol2al b
(Arimura et al.,2009)

Agpadl) cblal) e camall e el S0 Laga 1552 VOCS I dasi of S

Sle 3dle | Auilall il gl e culbalall 5 s i) il gaall Cda 3 ¢ B Alas (ge

(Petra et . ol 3e¥) Clinse 5 e V) ST o i) glaall 3 50 (el agiSay elld
al.,2009)

sablahll cila sie 3 bl cileldl) ]
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Jsh ¢ el las ey ¢ 3V 5 ¢ BV mhan ped Jie ¢ lill B bl J8&
salll o Wil i ed asand) (e 45500 i) g ¢ 4dlad)l Gl gall 49350 sale ala
@M asagll (e il e adls 3 AN el sl aiagll ciliadis JSES Cua ¢ laill g
Ll e laal) alkail) ) ey dabisal) dpeall b Sall ol idiall il ola ¢ Sl ) dalayl,
(P1s) sl cldadia ¢ Y sidll ¢ il glal) adaladall il (A aad Cus il COIST aa
A3yl e Jaxd LSl ¢ 8l Q88 ) (sa58 Jeaia JS el die 3auS 5al) ey 331
(War et al.,2012). 53] Jiiaill 5 aagll s & ¥ ol 3 j8al) o 5 Lea ¢ 48 jidia

gl 8 Aagall il sSall (o yiiad g g 1550 Claliiuall Caali 430l 45 gaall Dl liil) oL
Jerd Laiy ¢ cadiall ST ddand gy Aiaieal) e liall dlainy) Gilaa) e Jad Gua ¢ il
oo gl g JalaS la 50 (5 a1 Gl i (g ¢ saill e 35V Gl
(Kunde et al.,2018) . 4elas <l HLalS el Sl Jaad JUal) dasws e ¢ cadiall IS

Llain¥) A Latie gfddais je JIKAIS 45 ja ) Ao lal) 45 gl cildiiuadl () 55 ol ¢Sy
auly 3aY15 phytoanticiping asb V) Cayed il Sl 5 Gl pdall asagd
¢ B-glucosidase 4l s bl JSi phytoanticiping Lwis « phytoalexins
Gl e 3oke 45 aglycone Cilliiue 33U (& L 5Tl )53 Sl ¢ cadall ST 2 g
(War et al.,2012) 4, sl

¢ gy G e alaladall 3 Andlad) ) a5 2 g el aia L laall Llaiuy) Ay Cuss

Pls ¢sis ol cilladia s « PPO jpueS sl Jsiial oo 1 Jie i g g a0 2oy (el o

sk ) ge U SIS, | ol pdall O ge JAINE Culiall COSY saliae Cliyia A
(Kunde et al.,2018) . 4w _yidall Sl pall 03a1 VOCs

de s @l jad () Gl pdiall 2 gaa Gl (8 La aleaY) Cad sl el (& usdll a5
paalld | anSHN plaall 5 ¢ 3 LaY) JB B L 1550 aalila oa il g ¢ i g ) 8 4aeS
S ssina G il @l ¢ Aalug 3 Tiae Jlai il pdall Led gl ) dslall ikl (e
i (PIS) ifisodll m ) ciladie AL widday e gy o gl Aiad) Galea¥) Judas
(2 daaled) Cilay 3L Pls dagi 5 Ao l8all Lgitahs g s jlaay Led rani g ¢ dluall i g all Jlas
paleaY) Gali ) (g5 Lea ¢ (gl s o I il 5 ¢ Ll Jadii g il pdall slasl
(War et al.,2012).<) sl gasad 5l / 5 sai oy ¢ Aisa)

122



vie glaall HUail A3 3 L8] Systemin el sl (aes 18 (e 0 sSall i) Se)
dazalgll ey Y1 Il Jlaed ) Pls sl ciladie 5 PPO bl (aaly us | alalaall
(Green & Ryan ,1972) . 5 sl o2a 4

abilalal) il dis 5 il clelBal) 2

n e Gl Gab pe ulall ST A0S (e il e JSG Lol (e ULl adlys
8 Gge 1553 (HIPVS) Apadiall ST Liatiaall 2Ll 5_laiall o) sall Caali 5 juldaial) o) sal
31 S Jandl J3A (e 5l dadilall il sl Cpseadall elac ) s 305k e L) il (e g i)
Ala yally ¢ dilall ¢ 515 llall 18 5 datial) HIPV liad | () sy adle i /5 2330
(e ale B patatall LS pall (e Bl 25D (30U) o Andlal) Sl gaall g LAl Al 5 4y gail)
Ay sl 5_plaiall 3 gl s ¢ iy ) e HIPY GilS je Jaid s sal) Cadlall b culilall Jé
AV i) 4 sl LS jall s O blld) Jiaey ¢ i1y ¢ (GLVS) ) padll
(War et al.,2012)

Osap s ¢ Joilhaall s ¢ s Y Jie Adlall LN <3 3 il 4 gl LS yall (yany

Laiy ¢ paaadl cililise e 4l cOle il e ai monoterpenes uas s ¢ Sbill cliyy)

E bl Jie ¢ (MEJA) <l sanla Jiiae ¢ i Jia ¢ JAY) il culd JBY) s al
(Velemir et al.,2019) .Jshi clibus e il jLaY) s of (Sa « (MeSA)

ol A Y] il e ala) laslie agili Lalia dimny Lpany g pdall cild¥) agil

plle ald Cuan Lewany olgill ) 3 pilie il ) adal b Jandh () LSy alalalall il ) 153 5
b ey Jad 2 5l ¢ ganale (B Caai S5 daalag 0353 )5 sl 0 sa Al oLy
8ale (e Adlide Laal) ) ey 325 (3 5k e (Solanum lycopersicum) ablekall culils
i Lgany a3 bl Wil o) ggll yae 5 ALasS 50le o 5 ((MEJA) <l sanen Jiinall
Ledaat o sane UL Cuaind Ll (il gann Jiftaal) Balay alaladall il 4t die 5 Y jhad
B850 (A s ALl Y san) ld 5l elld ey ) gialdl) means Ol piall Ji 40028 dagd il
O VslaaY il Agla 55 e aa s J seasall daaleas «(Spodoptera exigua) s eall oyl
Ll 45 jlie J8 4 g ALK 088 g il 30be (35S Cilpay L &3 ) il
a1 el aay i) Alas g Le D ) Tuie IS Je il 13 o jedal Laa o8 Wi il Al

e 1Y A Lecand il alell @l Giad i) Alaiul S 1Y) Lo ld) ol
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o il 3 5h 32 ke il | gandal & (b ganas Jiisall Balal alalakall L ¢ sialall
Wl & gia) e gl Jals @lld g caalalls Legati ja ol duma ya (s AT il 315k 5 Balally Lggaust
2 5ia ¢ ST S La gl s Aisall il ) algll L 1Sl ad alally Aacllad )l il

(Castelles,2017) Aadiaadl s dpma ) cilall 31 )5 Ao s il s

ablelall cilils o VOCs il Y (2014) Sugimoto et al J dul s
« Spodoptera litura e 4galse A& el Je Solanum lycopersicum 4e s el
Lilis 3ok oo alladl e el jal (8 Jualaall 85 € 5 jled s clilall 4T 5 i o
Cua ¢ (Cheng et al.,2017) 4lasdlll Al iy (e 430l S e paad) 3 31 5Y)
o sl ¢ 33 yite il (e 482 L o) sed) alpast) 8 Sl (Sd 4 ja ue Al jall s3gy | al8
Ao Lgse ) ablekll clils e Aeiall @550 (a3l G (Sugimoto et al.,2014)
8 sy A8 Slaagl) dajlia e 5 slaall il 5,386 ¢ 213 « Spodoptera litura
a5 G ablakall (3150 daat 48K (5 gall LSl Jalail) cillee S Cun | ddasale
((eball LYY 5 p8al) & ] G jai All) Abadd) 3 sladdl @lilall e VOCS U Ly y=
Cun | i Sl oS el (Z2)-3-hexenylvicianoside «S » c¥axa 8 1508 el )
(2)-3- S« 5 (Z)-3-hexenylvicianoside cm kil ¢y e 4lds | saa
(Mescher & Moraes . lad) ablaall cils Leilhy ll @ilS ) aaf 8 5 Hexenol
2014)

auly i ya ¢ CgHppO Ay jall ddrna  SheS oS 0 085 (Z)-3-Hexenol << »
5 hpdall QiaS Hpal | Sl Gl die o) juaddl il (e Gy ¢ $1 Y JsaS
(Web : pubchem) . clbull 43l 55 Sl aldii

o Tsa Jsendl (2)-3-Hexenol «Se O Wl 7 5@ ¢ elaall ol ) dileayl

o3 and ¢ daalgall ye 5 slaall clilall gl J8 Lo cllaiu) ol il dlad) il
(Wei & Kang 2011).5 il 3l sall 3531 53l o cbaall g cnlall e SVl 3 jalal

IS Ui e awladind Jaisg 4y (Z)-3-Hexenol Ll & (a jlad & gon 28 giall (e

Baanie COleldi 8 ddaall Ay il Caniadl) a8 ge il Cpepdall elaeY) 5 Caliadl CST (e
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o b sl ga S pall 13gd i I sall O aad ¢ Gl ey Apapdall Cagplall (a8 Ay
(Wei & Kang 2011) .3, slaell llall Heady il je ¢l

( pubchem i se) (Z)-3-Hexenol oS el dxilaSll 4l ¢ (16) 48 o
el i i sl 111
-l dual g L1

Loniad il V) el Lbad) ablaall il el )l VOCSs & sladall (5

Ol el il ddle) 5 Leilely h3ed e Jand VOCS o3 G s ¢ 5 sladl) culslall

o= (2)-3-Hexenol S i & G (Sugimoto et al.,2014) &l jlal dua

o Yy el GSagl) (S je Y HLal) alad) g 38 daglad) 5y slaall bl ) dliadd) il
(War et al.,2012). 1aas 2330l 5 )LEY) ) g 3 jlatiall 3alall 028 oL8
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J)-3Joinsin

aule chaiedll iy o) Sl

- pbladall il 85 slaal) 43 pdat LS a0 VOCS ¢ (17) A8
(Mescher & Moraes 2014)

il a2 (Sugimoto et al.,2014) Al Lia il s3a daua e SE Jal g

Cr ool udas ATy dali g 23 (oAl g ) gel) e J sl (Z)-3-Hexenol S ! ahlekll

g Aa ua g IS dany L Leaalis) 25 ) el (il LS 5o JS G 1 saa s Cua ¢ (s sl
.okl

e 2l Jalii o Sy G ey ASaaliny el o Gl Gl G COle il

Sl LY e el b i) ganl il sanill Jidh Aagall 5 ddbiaall el jLaY)

L AGERY) AT o3 Jia Jlad OS5 ) el s i) il sl )l

(Velemir et al.,2019) .l 5 ol ¢y cOlelill agd 33 58 Ly Lreal Ll Al s20adl)

O5S5 Ol (S5 83 5ane il 5 clil) e ladl & VOCSs U dgiall 4l G as Caa
Lulen | Aads je @3S 55 ) elsedl b ao ) Ledddl sy el Clilie o adé Al
3 il ) ¢ Adlise @ 3y 5 LEY) GlS e gl Badaa B pldaiall LS pall JLEY) lea
s Gl sas o Sar ¢ JEal i o Tadad ST ) cillaid Jasg ¢ i el
(e Laidl (Z) -3-hexenyl acetate) 5 (Z) -3-hexenol) S aiil aulad 453 JMa
(Velemir et al.,2019) . Gan Al Oloaall (8 4ty cililaiul ) ladl) cilital)
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Glall Badle) dad (18 A8IN) 3 slaal) Ll e 8l 3 sall (6K O (S

(5) ¢« LAl E 5 (e caliall ST sangd A jpaia UL (((4) ¢ AT £ 53 (0o il (B) ¢ ¢ 4l
(7) ¢ (Puiel) dudliall 3aad il (6) ¢ iy yeal ¢ s 1idie jaal ¢ gl dia jee cilily

(Velemir et al.,2019). 53l 5 jiaia &) giae LS o (8) ¢ BSuilSaa 3 jaa il

Yy v

o

=3
(o]
w

o

.

v

7 leaf VOCs
I\ RFR ght

e
S root VOCs

(Velemir et al.,2019) 5 staiall clilill 3 Uil o) sall ; (18) 4861

Z,

: daalga 5, — it Jual 55 2

S G ALl A8l (o ¢ il gl dall o Jelil) b ¢ A3l Aalil e

1l L Jig o (Sa Clme il e Wil il pdall S Cua LegalS olid daga ygiad

(War et . Jwill o)l jig LS anll aiags zol il Gulie o6& o (Sars aulial
al.,2012)

- Cmrdal) g lae ¥ _ s Jal g 3
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el salall Lad ud g (Z)-3-Hexenol «S e G clad jall e maall & el
Uil 005 ¢ alinll COSY agun e e lile s (30 A3 )51l 10 3 & 50 SISYI 5 il
5 AY) B shaall A3LasS o sally 2 jlie dbilal) ol Cadad e sheall LSl o sall g8l (e

Sl alalekall il 8 (Z)-3-Hexenol @) (alissl of gl oda citdl elly ) daleayly
GlsY) @ pha clildh ok e Jikaill s Audal) (5 s @liasl J) o) JA-deficiency
LISl b (Z)-3-Hexenol 4 Juaiall sall 2S5 Laa ¢ (sl & sl clilay 45 )is [eafminer

(Wei & Kang 2011). bkl Cauadll

s Lo aliing ahlaball ey e ey jal i) cladjall Wyl 5 a1 5 cojladll (g
(16¢15¢14) Jglasl) & = 2

bkl il die Alsial) g8l 55k £ 5 3(15) Jsaadl

5 e i gl 3k 5 sdbsal) gl ok

dsa HIVS o 5)ke 0585 VOCs o
adiell CST Ao gy Adatise B ylaie RS
B Hsl e 5 plaie dse GLVS oe bolke o A sl clliiad) e
Se VOCs gsiad | ¢l puadll 5 gl Jie e pdall 33 ja o sa
Jie ¢« terpines  Ji GlS . Y sl
lladle: Jiie ¢ MeJA <l ganls Systemin J) wis Jie clisig ) @
(2)-3- S0 ¢ GlEY) « MeSA Ciladia 5 PPO pawSyl Jsiilss @
. Hexenol Jikai e Jaad Pls O gl
3a dal e elsed) AVOCs @) o Ciall e 8 daalell cilay 3Y)
L adiall JSY) 3 p3all sl elacY)
e dand Aale 4heS Sy A o
ooy aaled Aaaleadl sl
. panl

128



5 bl cilill 5 (Ruboaall Z5all) o yagll Cacayas i cilall plis & e ; (16) Jsoad)
. (Bstaal) Al 23 ydasll ol HLay) s il

PPN R FSMERI sl dga ) Jelal ey A

= VOCs Aaud 5 g laall i liasia)
5l Ll s Ay slanall Sl cpo il | Sl inl) Al 1 g lial) il Bt

3 slaall
Al J8 (e Al jall 3Gkl LS jall Jsa
Aelis S ye ) Aladl) /

L a5 L8 o mgl] LAl 038 im s O | il pim e amy e ol sy oaa

S VOCSL Leelds 5355 e lli g g laal adiall JST o sagd
Aead

. ablahal) cilyd sie Alaiuy) 9 gAY ¢ Jual il ST 2 (17) Jsa

o) g am
s4uii Jal e VOCs e Jualsill @
3 glaall bl chleldy 3y el g yist g Jual sil)
Culial) COKY 3aY asagd

3 pdall g cleaall il u Jual 5 @
il Eiliaiud Gl ez 5 dealeal
. il xie g laall

8pdall el lac V) ae liill Jual 55 @
Alail Gl e i 5 dealeal

129



ian g Batieall aclay LN Gl J2iy @ gl
Y il paall (o SiilSae uind
Cllaial A elld (a7 G (aliall

5 ilaal) g laall Lgia ¢ dalid deldy

il e glaal)

e il Y & Hiall oot 22y @

sledinl Ao Jaay il Gla el Ay
o3 (e lenanlas Jaf (e cmaadall clac Yl

130






-

Aadldl)

A ) pia S e Al 2gd ¢ i Alle (8 lad g ddlana 4l ool 3,58 il
Al Kl ak il slad) Al (e Y
¢ 3lia agll 5 GseYU Cinal JLAl) (e UG jua Bl calS ) Lalall & gagll (e 222l

Gl Y i Jaall 5 i) aal sall @lli Jlo i a3 () sSaw Canall 138 8 4} U 5k e Jal
5alalle o)) HudallS aiay Adle gilia AL o) Lgie aanll o e G jlaal) (5 &Y 5 3254l
. a8l e sl g Al

Dg e o2 gl Andy S3 CAIS bl (8 dale bl 3 5 Sisag e Laa g Le S e
s ekl e 3 )ml clall G LS ¢ ddlide S pay ok 4314 il 4l (e a3 all
e e a5 ¢ Jash el cld s 803 (65 G 5l 16 et G5 _SIAN s3gd (S 5,81
sl e e aden e paia s ey ) O Y] Gl LSy ) Jie Gl gall 3 3¢
casllsoalls S as L awis el gl clall jeday LS ¢ byt g cilaa 3

Loall Clleadl Guiey abiie olol clall Jaly Jualsill e iy 45 Laay LS
Lol daliie Gl aic mid g AY) Gl ae clall Jual g Woc da gl gl
la e g delinacul y38) Al ol Alalaic A0l

Claasd 8 Gl delas jeday A glaall o ) aleadll <l el Gl (e Baal
ol e Slise da g laall Aii€a (5 AT 5 Ailas suedanS S Aals cullid (e o seday Laleslil)
Gy & ladine adaeal Leliall Jilu il (e aganai oAV adl gl 5 il gall o 55y a6 LeSe
Gob b oo o LS ons T A 5 Jilus e alead La 3800 e lBall )k de sane
Al ALKl (e o e ae Alelii Angin s pdlue e

aiaY) (A iy e Baal 5 Buaa Dol cullud #leiil dielas ) 4 clal) iy
Ju) s ¢ staall clull s jaeae 4y pdas Jiluy Jhii) 8 Alidiall 5 sa0ne Ul Led o Cus
Gl ¢ L) aadall gaall Jiad L o€ ¢ Laalgall ol gall s il ) el Al Sl
Cedanal V) Gl Ry s agdaa Ll Gulad e cadl sall (e s g Jalay

O ) blasi ablekall il ey jal Gl clalpal) Lad 5 Slad¥) 5 sl (e
Adlise Calaal Jal e 35l A pme LS je e Alga (e 5 sbaall LA e Jual 55 s
Gl Jids e cadl gl asan i ahlekall il adly LS ¢ 45 0a0 o g CilS 13) s
¢ Auiladl 5 pdal) (e (aliill uedall elae YU aklakal) Cuniig LS 5 pile e 55 il el

131



5 i) (e 4iSai 4380 (Jgla AT 5 iy ae 48K 5 DK Ja e il 3 508 el 1S 5a
Cslal)
; Oloa il (e de ganay 14 Liag 3355 LS

¢ aAllia e Jalaill 8 Aladl) Jslall dlagy Godal) agay aidleli s culuill apall agdl) o

il Gaed s ATl Jlaiad s iV AailSe A Da gl gl oall fase apaiS
Cbas ST ela Y Jsaall b dagll

LS ¢ daaladl Zl 5 del )3l ale (lase 8 a0 s 4aiié Gild ale b aai S
L e s el 3l Vel b ddeal) il gakas Ll Sl

alalradc JiaY! albliin) 5 oy skt 3 W) Cslud) sa cliill Jual 58 Il agd G LS
O Cuae sac )y gilin & el adaima Ol jisal Cumian s Jiiy (SO IS 4l e e il
el (5 sina il Lgud Jan o1 o) 23SH ) ol OIS i) dudaliae Lgad (5 5a ) o plail)
gl e e

aailiad o clill Gl sl 8 aSaill dal (e Taa Ul s of cldliasy) sds oLa o
Al Bt dalad) o 5

5 SXhy b o @ty a0 (SO IS Al G e ¢ il sl ale A8y G )

55 shia Jilu gy LSl aladiuly ST A el ) #lisg sl sl Gl ¢ g sall 138 )
el Gl ) J s s il ae Jaladll & dralls

132






) _all 4aild
4 pd) 42l aa) s

C19-16 1 ba ¢ s Sl ARY) Ll (2016) ¢ £ L g e

61 ¢ 31 m e gl ¢ g pm ¢ Agalall GUSI la ¢ il $Lad (2021) ¢ G o (el
. 137-134 < 121 « 111-110 74 «

¢ 2.2 . (ea¥l ¢ ebasl ¢ ey aslall e 3% 1001 (2018) ¢ @ . ds
191 ¢ 187 1 L ¢ il gy paill 4y jall Ae ganall

11: o= ¢ sl 5 paallag mll lall ¢ Lgindl€a s ldY) 5 ablakall (1998) o, cpun
bl Gl 4,35 (2019) ¢ a . ue @& ¢ B G g, B Al D aaggly

1399 1 ¢ il ¢ gy ¢ adadl CESI i | Leall

tua ez s (Olall g Baea | Sl L ol gaid ¢ 8, ol |

(2014) ¢ s.moaiucl dosuacq, g puousd c @ Qeisr oo Gl

. 808 ¢ 781 ¢ 182: U ¢ 4 saall Ay jall ASLaall ¢ juiill (Sl | cla¥) ale

U ¢ pan ¢ 3alEN ¢ 2 )8 0 5 AiSa | il Lis o gad slae (2008) ¢ L 7 Glaskes

.307 <297 <300 :
Al e AE) 5 bl Hohat pamd¥) (KA - (2019) ¢ L Yo ¢ G, 5 8k
<206 ¢« 168 « 159 « 124-123 « 121-120 : o= ¢ g5y yiill oy jall ¢ (g 20al

.211-210

sis

1
2

Bl ¢ o8l Ay el ddlaall DS, bl sa (2021) ¢ Ol e gana,10

180 ¢ 168 ¢ 148 ¢« 141-138 : U= ¢ Auall jiandy ) sgan

¢ ApaSY) Agall | Al Ll dle S (2002) ¢ §. p oaball) < 7L @gilui]]

149 < 136 : o=« Anall pacdy ) sean

¢ e ¢ oAl ¢ ApaalSY) Al | A Yl 5 saill cledaie (1995) ¢ 3, £ (Aay.]12

. 104-103 <95 ¢ 87 ¢ 76 « 72 < 60 : =

u4$Hsﬁﬁm‘cJJ‘}S‘Bﬁj;@&.&Lﬂgﬂ\g;)}MJﬁ (2008)":-8(;&43-13

.564-563 < 161 :

134



;QYM\

e weaad ABLAY) adiall  Jrad) il 5 jad € A e ol dagle (2019) . a A1 |1
. 1 Scientific American . Jad

. olall Scientific American . <ULl Jséxs 0idy (2017) . p hlsiad) 2

A pall e 5 dpa jall @l yhadll dpanal) GUSH 085 ¢(1994) e b (Ol 3
39-32 4=:(3) 7 e )N aslall s juadl dlas akaladall ) saad

4y seen L Sy calall (S o€ Alas ol plia Lgalada A yide il ((2017) o ekl 4

An ) pae
Ao clgindlSe y ALl 2y a3l Al €(2021) ol sic e S callall o dilae 5
Gyl e pall

‘”S.AJES‘ S oallectitall Jaliiall J,)S\ﬂ\ 3l c(2021) ‘?‘J‘i R g cicice aM\ e 6
3¢l ua s e
2 1ua pan ) paiall Laals g QUL asd o ¢(2010) <& p JuSel LT

e JSSAS‘

il (g sail) Adalall dadal Aad) il Ganis 5 Joe (2011) <O Hloa |1

obie Ala 8 daala ¢ riualall salgd Jal o S0 c@)l}:\,\l\ Ledalids pasi caﬂ\

rdgale & gai

S Anals g e 5 L o G A Aadlll (in e 595 ¢(1993) am) (5% .1

e
e

onlall Adgall juleddl (8 827 Jlsall padds OV Ssis 0 ((2012) e o L1
CPA 4l dnall

+ & walaa

135



(17 €12 1pa sl alally Aaphall asle LI (il La sl sand ((2017) ca i@ L1
3230 ¢18

0 sl il s Al o sle S (dind) seaY) UL CESS ((2019) «f A 2
.63 <53 <50 <11 <10

:é\}d‘

1. https://rs.ksu.edu.sa/issue-1264/1532 (18/04/2021.

2. https://sites.google.com/site/scnaturelle/home/scnaturelle/prot
(12/02/2021).

3. https://lwww.uj.edu.sa/Files/0060732.(12/02/2021)

4. https://amp-theguardia-
com.cdn.ampproject.org/v/s/amp.theguardian.com/science/2018/may/0
2/plants-talk-to-each-other-through-their-
roots?usqp=mg331AQHKAFQArABIA%3D%3D&amp. (20/03/202)

5. https://www.bbc.co.uk/news/science-environment-22462855.
(18/03/2021)

6. http://courses.minia.edu.eg/Attach/micro309-lec1-2.pdf (23/052021)

9. http://www.uoanbar.edu.ig/eStorelmages/Bank/1105.(23/05/2021)

10.https://ar.maywoodcuesd.org/the-difference-between-batesian-and-
mullerian-mimicry-7933 (02/06/2021)

11.https://www.ibelieveinsci.com/?p=90604(02/03/2021)

136



12.https://www.scientificamerican.com/arabic/articles/news/plants-turn-
caterpillars-into-cannibals (10/06/2021).

1A sl ARl aal s
ss
1. Agrios, G. N, (.2005), Plant Pathology. 5" Edition. Elsevier- Academic

Press, San Diego, CA, USA, 922 pp.

2. Darwin C, (1880), The power of movement in plants. London,
UK: John Murray.

3. Frantisek B, Velemir N, (2010) Plant communication from an

ecological perspective , springer , P :1-5,15,99, 100 .

4, Karban R . (2015) Plants sensing and communication , the university

of Chicago press , Chicago and London , P : 19

5. La Cerra P, Bingham R, (2002), the origin of minds : Evolution,

uniqueness , and the new science of the self . NY: Harmony Books.

6. Leslie, J. F, summerell, B. A, (2006), The Fusarium laboratory
manual, Blackwell Publishing. lowa, USA.388 PP.

7. Stenhouse D, (1974), The Evolution of Intelligence — A General
Theory and Some of Its Implications. George Allen and Unwin,
London, UK.

8. Warwick K, (2001), The Quest for Intelligence. Judy Piatkus, London,
UK.

137



. Witzany G, Baluska F, Gagliano M, (2018), Memory and lerning in
plants, springer, P: 13, 10.

s Lall

. Aarssen, L, & Turkington, R. (1985). Biotic Specialization Between
Neighbouring Genotypes in Lolium Perenne and Trifolium Repens
from a Permanent Pasture. Journal of Ecology, 73(2), 605-614.
d0i:10.2307/2260497.

. Adamatzky, A. et al. Computers from plants we never made:

Speculations. In Inspired by nature, pages 357-387. (Springer, 2018).

. Adesanya ,AW, Held D,W, Liu N, (2017), Geranium intoxication
induces detoxification enzymes in the Japanese beetle, Popillia japonica

Newman, Pestic Biochem Physiol, 143:1-7.

. Altaf H, Jean C, Rodriguez R, Nadir E, (2019), “Spatial
Characteristics of Volatile Communication in lodgepole Pine Trees:
Evidence of Kin Recognition and Intra-species Support” Science of the
Total Environment 692 127-135.

. Appel, H.M., Cocroft, R.B, (2014), Plants respond to leaf vibrations
caused by insect herbivore chewing. Oecologia 175, 1257-1266.

. Arimura GlI, Matsui K, Takabayashi J,(2009) Chemical and
molecular ecology of herbivore-induced plant volatiles: proximate
factors and their ultimate functions. Plant Cell Physiol ; 50:911 - 23;
http://dx.doi.org/10.1093/pcp/pcp030; PMID: 19246460.

138



7. Ayekotchami J,D, Adandé B F,(2021), Utilisation des plantes
médicinales pour prévenir et guérir les morsures de serpents : état des
lieux et perspectives(synthese bibliographique), BASE [En ligne],
Volume 25 (Numéro 2, 57-70) URL.

8. Azzouz H, Cherqui A, Campan E, D, M, Rahbé Y, Duport G,
Jouanin L, et all (2005 ). Effects of plant protease inhibitors,
oryzacystatin 1 and soybean BowmanBirk inhibitor, on the aphid
Macrosiphum euphorbiae (Homoptera, Aphididae) and its parasitoid
Aphelinus Abdominalis (Hymenoptera, Aphelinidae). J Insect Physiol :
51,75, 86.

9. Baldwin, I, (2015), Plant science: Rediscovering the bush
telegraph. Nature 522, 282-283.

10.Balmer D, Mauch-Mani B. (2012) Plant Hormones and Metabolites as
Universal Vocabulary in Plant Defense Signaling. In: Witzany G.,
Baluska F. (eds) Biocommunication of Plants. Signaling and

Communication in Plants, vol 14. Springer, Berlin, Heidelberg

11.Baluska, F. et al, (2005), “Plant synapses: actin-based domains for

cell-to-cell communication.” Trends in plant science 10 3 106-11.

12.Barakat A, Bagniewska-Zadworna A, Frost CJ, Carlson JE, (2010),
Phylogeny and expression profiling of CAD and CAD-like genes in
hybrid Populus (P. deltoides x P. Nigra): evidence from herbivore
damage for subfunctionalization and functional divergence. BMC Plant
Biol:10,100.

139



13.Barbehenn RV, Peter Constabel C, (2011), Tannins in plant
herbivore interactions, Photochemistry: 72, 1551, 65.

14.Beattie G, (2015), Curating communities from plants. Nature 528, 340-
341.

15.BENNETT, R.N. and WALLSGROVE, R.M. (1994), Secondary
metabolites in plant defence mechanisms. New Phytologist, 127: 617-
633.

16.Bertin C, Yang X, Weston LA, (2003) The role of root exudates and
allelochemicals in the rhizosphere. Plant Soil 256:67—83.

17.Bhonwong A, Stout M,J, Attajarusit J, Tantasawat P, (2009),
Defensive role of tomato polyphenol oxidases Against cotton bollworm
(Helicoverpa armigera) and Beet armyworm (Spodoptera exigua). J
Chem Ecol: 35,28,38.

18.Biedrzycki M,L, Jilany T,A, Dudley S,A, Bais H, P, (2010), Root
exudates mediate kin recognition in plants, Commun Integr Biol, Jan:
3(1):28-3536.

19.Bonfante P, Genre A, (2010), Mechanisms underlying beneficial
plant—fungus interactions in mycorrhizal symbiosis, Nat Commun 1,

48.

20.Boosting plant defence. Nature 498, 141 (2013).

140



21.Borrero C, Trillas M, I, Ordales J, Tello J, C, Aviles M, (2004),
Predictive Factors for the suppression of Fusarium wilt of tomato in
plant growth media. Phytopathology 94: 1094 — 1101.

22.Braam J, ( 2005), In touch: plant responses to mechanical stimuli.
New Phytol. Feb;165(2):373-89.

23.Brian G. Forde, March 2014, Glutamate signalling in roots, Journal
of Experimental Botany, Volume 65, Issue 3, Pages 779-787.

24.Bruce T.J.A., Matthes M.C., Napier J. & Pickett
J.A. (2007) Stressful memories of plants: evidence and possible
mechanisms. Plant Science 173, 603— 608.

25.Bruce T, J, Pickett J, A, (2016), Perception of plant volatile blends
by herbivorous insects—finding the right mix, Phytochemistry,
2011;72:1605-11.

26.Calabrese EJ, Baldwin LA (2001) Hormesis: U-shaped dose
responses and their centrality in toxicology. Trends Pharmacol Sci
22:285-291

27.Cha D, H, LinnC, E, J, r, Teal ,P,E, Zhang A, Roelofs W,L, Loeb
G,M, (2011), on plant volatiles by a specialist moth: significance of
ratio and concentration. PLoS One. 2011;6:e17033.

28.Chaeprasert S, Piapukiew J, Whalley A, J, S, Sihanonth A, (2010),
Endophytic fungi fromMangrove plant species of Thailand: their

antimicrobial and anticancer potentials. Botanica Marina; 53: 555-564.

29.Cheung, A., Wu, HM, (2016). LURE is bait for multiple
receptors. Nature 531, 178-180.

141



30.Chomicki G, Ward P, S, Renner S ,S, (2015), assembly of ant/plant
symbioses: Pseudomyrmex ants and their ant-housing plants in the
Neotropics. Proc Biol Sci. 22;282(1819):20152200.

31.Compant S, Duffy B, Nowak J, Clement C, Barka E, A, (2005):Use
of plant growthpromoting bacteria for biocontrol of plant diseases:
principles, mechanisms of action, and futureProspects. Appl Environ
Microbiol; 71: 4951-4959.

32.Christmann, A, (2013), Grill, E. Electric defence. Nature 500, 404-
405.

33.Dai C, C, Yu, B, Y, Li X, (2008), Screening of endophytic fungi that
promote the growth of Euphorbia pekinensis. African Journal of
Biotechnology; 7: 3505-3510.

34.Davies E. (2004). New functions for electrical signals in plants. The
New phytologist, 161(3), 607-610.

35.Delory, B.M., Delaplace, P., Fauconnier, ML. et al, (2016), Root-
emitted volatile organic compounds: can they mediate belowground

plant-plant interactions?. Plant Soil 402, 1-26.

36.Desbiez MO, Kergosein Y, Champagnant P, Thellier M (1984)
Memorisation and delayed expression of regulatory message in plants.
Planta 160:392—-399

37.Deshmukh S, K, Mishra P, D, Kulkarni-Almeida A, Verekar S,
Sahoo M, R, Periyasamy G, Goswami H, Khanna A, Balakrishnan
A, Vishwakarma R, (2009), Antiinflammatory and anticancer activity

142



of ergoflavin isolated from an endophytic fungus. ChemBiodivers; 6:
784-789.

38.Dunoyer P, Voinnet O, (2005), The complex interplay between plant
viruses and host RNA silencing pathways. Curr Opin Plant Biol.
:8:415-423.

39.Evans, R. & R. Turkington, (1988). Maintenance of morphological

variation in a biotically patchy environment. New Phytologist 109:
369-376.

40.Falkenstein E, Groth B, Mithofer A, Weiler E W: (1991).
"Methyljasmonate and a-linolenic acid are potent inducers of tendril
coiling". Planta. 185 (3): 31622

41.Farmer E E, Ryan C A, (1990).: "Interplant communication:
airborne methyl jasmonate induces synthesis of proteinase inhibitors in
plant leaves". Proceedings of the National Academy of Sciences of the
United States of America. 87 (19): 77136

42.Foyer CH , (2020) How Plant Cells Sense The Outside World Through
Hydrogen Peroxide , Nature 578, 518-5109.

43.Frederickson M,E, Ravenscraft A, Miller G,A, (2012), Arcila
Hernandez LM, Booth G, Pierce NE. The direct and ecological costs of
an ant-plant symbiosis. Am Nat.;179(6):768-78.

44.Furjyoshi P, T, Gliessman S, R, Langenheim J,H, ( 2002), Inhibitory

potential of compounds released from squash (Cucurbita spp.) under
natural conditions. Allelopathy Journal 9(1), 1-8.

143



45.Gagliano M, Mancuso S, Robert D (2012) Towards understanding
plant bioacoustics. Trends Plant Sci 17:323-325.

46.Gagliano M, Renton M, Depczynski M, Mancuso S, (2014),
Experience teaches plants to learn faster and forget slower in

environments where it matters. Oecologia 175, 63-72.)

47.Gaupels F, Kuruthukulangarakoola GT, Durner J, (2011),
Upstream and downstream signals of nitric oxide in pathogen defence.
Curr Opin Plant Biol. Dec;14(6):707-14.

48.Gerardo R, Tom W, Zhenyang G, Xiaolong Y, Hong L, Jonathan
P, (2001), Lynch, Root Gravitropism and Below-ground Competition
among Neighbouring Plants: A Modelling Approach, Annals of
Botany, 929-940 p.

49.Greenberg J, T, (1996), Programmed cell death: a way of life for
plants. Proc Natl Acad Sci U S A. 29;93(22):12094-7.

50.Green TR, Ryan CA, (1972) Wound-induced proteinase inhibitor in
plant leaves: a possible defense mechanism against insects. Science
175(4023):776-777

51.Grubb P,J, (1992) , A positive distrust in simplicity — lessons From

plants defenses and from competition among plants and animals. J
Ecol80:585-610.

52.Guerrieri E, Poppy G,M, Powell W, Rao R, Pennacchio F, (2002)
Plant-to-plant communication mediating in-flight orientation of
Aphidius ervi. J Chem Ecol. 2002 Sep;28(9):1703-15. Doi:
10.1023/a:1020553531658. PMID:a (12449500).

144



53.Gunther Witzany, (2006) Plant Communication from Biosemiotic
Perspective, Plant Signaling & Behavior, 1:4, 169-178.

54.Halligan J,P, (1973), Bare areas associated with shrub stands in

Grasslands: the case of Artemisia california. Bioscience 23, 429-432.

55.Halpern M, Raats D, Lev-Yadun S, (2007), Plant biological warfare:
thorns inject pathogenic bacteria into herbivores. Environ Microbiol.
9(3):584-92.

56.Harding N, T, (1985), Rodent repellent paint and bars. U.S. Patent No.
4,654,080. 23. Hansson, L. (1988) Natural resistance.

57.Hyde K, D, Soytong K, D, (2008), The fungal endophytes dilomma.
Fungal Diversity; 33:163-173.

58.Heil M, Ton J, (2008), Long-distance signalling inplantDefence.
Trends in Plant Science 13: 264-272.
59.Heil M, Adame-Alvarez RM (2010) Short signalling distances make

plant communication a soliloquy. Biol Lett 6:843-5.

60.Heil M, Karban R (2010) Explaining evolution of plant
communication by airborne signals. Trends Ecol Evol 25:137-144.

61.Hellmeier H, Erhard M, Schulze ED (1997) Biomass accumulation
and water use under arid conditions. In: Bazzaz FA, Grace J (eds) Plant

resource allocation. Academic, London,pp 93-113

62.Hiroyuki I , M&honen A P (2020) Growth-mediated sensing of long-
term cold in plants , Nature 583, 690-691.

145



63.1garashi Y, (2004), Screening of novel bioactive compounds from

plant-associated actinomycetes, Actinomycetologica 18: 63-66.

64.1garashi Y, Trujillo M, E, Martinez-Molina E, Yanase S, Miyanaga
S, Obata T, Sakurai H, Saiki I, Fujita T, Furumai T, Antitumor,
(2007), anthraquinones from an endophytic  actinomycete
Micromonospora lupini sp. Nov. Bioorg Med Chem Lett. Jul 1;
17(13):3702-5.

65.1slam A, K, M, Mominul, .Joshua R, Widhalm, (2020), "Agricultural
Uses of Juglone: Opportunities and Challenges." Agronomy, 1, 11p.

66.Joo Yeol Kim, Seon-Kyu Kim, Jihye Jung, Mi-Jeong Jeong,
Choong-Min Ryu, (4 December 2018), Exploring the sound-
modulated delay in tomato ripening through expression analysis of
coding and non-coding RNAs, Annals of Botany, Volume 122, Issue 7,
Pages 1231-1244.

67. Kandel ER, (2001 Nov) The molecular biology of memory storage: a
dialogue between genes and synapses. Science 2;294(5544):1030-8.

68.Kant M, R, Ament K, Sabelis M,W, Haring M<A, Schuurink, R ,C,
(2004), Differential timing of spider mite induced direct and indirect
defenses in tomato plants. Plant Physiol. 135:483-49.

69.Karban R, Baldwin I, Baxter K, Laue G, Felton G,w, (2000),

Communication between plants: induced resistance in wild tobacco

146



plants following clipping of neighboring sagebrush. Oecologia 125,
66-71.

70.Kelber A, Vorobyev M, Osorio D, (2003), Animal colour vision-
behavioural tests and physiological concepts Biol Rev 78: 81-118.

71.Kelly C.L., Bowler M.G., Pybus O. & Harvey P.H. (2008)
phylogeny, niches and relative abundance in natural communities.
Ecology 89, 962— 970.

72.Kessler A, Baldwin IT (2001) Defensive function of herbivore-
induced plant volatile emissions in nature. Science 291(5511):2141—
2144

73.Kikuta Y, Ueda H, Nakayama K, Katsuda Y, Ozawa R,

Takabayashi J, Hatanaka A, Matsuda K, ( 2011) Specific regulgtion
of pyrethrin biosynthesis in Chrysanthemum cinerariaefolium by a
blend of volatiles emitted from artificially damaged conspecific

plants. Plant Cell Physiol 52: 588 596.

74.Kost C, Heil M, (2006), “Herbivore-induced Plant VVolatiles Induce an

Indirect Defense in Neighbouring Plants” Journal of Ecology 94, no. 3:
619-628.

75.Kumar D, Klessig DF, ( 2003), High-affinity salicylic acid-binding
protein 2 is required for plant innate immunity and has salicylic acid-
stimulated lipase activity. Proc Natl Acad Sci USA 100: 16101- 16106.

76.Kundu, A., Mishra, S. & Vadassery, J. (2018). Spodoptera litura-
mediated chemical defense is differentially modulated in older and
younger systemic leaves of Solanum lycopersicum. Planta 248, 981-
997 .
147



77.Lam E, Kato N, Lawton M, (2001), Programmed cell death,
mitochondria and the plant hypersensitive response. Nature.
14;411(6839):848-538.

78.Ledford H (2013). Plants Perform Molecular Mathematics Arithmetic
division guides plants use of energy at night. nature
https://www.scientificamerican.com/article/plants-perform-molecular-

mathematics/.

79.Lev-Yadun S, (2001), Aposematic (warning) coloration associated
with thorns in higher plants. J Theor Biol 210: 385-388.

80.Lev-Yadun S, (2003), Why do some thorny plants resemble Green
zebras? J Theor Biol 244: 483-489.

81.Lev-Yadun S, (2006), Defensive coloration in plants: a review Of
current ideas about anti-herbivore coloration strategies.In Floriculture,
Ornamental and Plant Biotechnology:Advances and Topical Issues,
Vol. IV. Teixeira da Silva,J.A. (ed.). London, UK: Global Science
Books, pp. 292-299.

82.Lev-Yadun S, (2009), Mullerian mimicry in aposematic spiny plants.
Plant Signal Behav. 4(6):482-3.

83.Lindstrom K, Zhang L, Zhang X, Storbel G, A, (2011), The

diversity and anti-microbial activity of endophytic

148



actinomyceteslisolated from medicinal plants in Panxi plateau, China.
Curr Microbiol; 62: 182-190.

84.Livia CT Scorza, Marcelo Carnier Dornelas. (2014) Rapid touch-
stimulated movement in the androgynophore of Passiflora flowers

(subgen. Decaloba; Sect. Xerogona). Plant Signaling & Behavior 9:1.

85.Lucas, W. J., & Lee, J. Y. (2004). Plasmodesmata as a supracellular
control network in plants. Nature reviews. Molecular cell biology, 5(9),
712-726.

86.Ludwig AA, Saitoh H, Felix G, Freymark G, Miersch O,
Wasternack C, et al, (2005), Ethylene-mediated cross-talk Between
calcium-dependent protein kinase and MAPK Signaling controls stress
responses in plants. Proc Natl Acad Sci U S A; 102:10736-41.

87.Maffei M,E, Mithofer A, Boland W, (2007), Insects feeding On
plants: rapid signals and responses preceding the Induction of

phytochemical release. Phytochemistry.

88.Maia M,F, Moore S,J,. (2011). Plant-based insect repellents: a review
of their efficacy, development and testing. Malar J 10, S11 (2011) .

89.Mao Y,B, Cai W,J, Wang JW, Hong G,J, Tao X,Y, Wang L,J, et
al, (2007), Silencing a cotton bollworm P450 monooxygenase gene by
plant-mediated RNAIi impairs larval tolerance of gossypol. Nat
Biotechnol; 25:1307-13.

90.Mérquez L,M, Redman R,S,.Rodriguez R,J, Roossinck M,J,
(2007),A virus in a fungus in a plant: three-way symbiosis required for

149


https://www.tandfonline.com/doi/abs/10.4161/psb.27932
https://www.tandfonline.com/doi/abs/10.4161/psb.27932
https://www.tandfonline.com/doi/abs/10.4161/psb.27932

thermal tolerance. Science. 26;315(5811):513-5.Erratum in: Science.
13;316(5822):201.

91.Maule A. J. (2008). Plasmodesmata: structure, function and

biogenesis. Current opinion in plant biology, 11(6), 680-686.

92.Maule, A. J., Benitez-Alfonso, Y., & Faulkner, C. (2011).
Plasmodesmata - membrane tunnels with attitude. Current opinion in
plant biology, 14(6), 683—690.

93.Mayer V:E, Frederickson M,E, McKey D, Blatrix R, (2014),
Current issues in the evolutionary ecology of ant-plant symbioses. New
Phytol. 202(3):749-764.

94.McClintock B (1984) The significance of responses of the genome to
challenge. Science 226:792-801.

95.Michmizos D, Chilioti Z. ,(2019). :"A roadmap towards a functional
paradigm for learning & memory in plants™. Journal of Plant
Physiology. 232 (1): 209-215

96.Mishra RC, Ghosh R, Bae H. (2016) Plant acoustics: in the search of
a sound mechanism for sound signaling in plants. J Exp Bot.
Aug:67(15):4483-94,

97.Mithoéfer A, Wanner G, Boland W, (2005), Effects of feeding
Spodoptera littoralis on lima bean leaves. Il. Continuous mechanical
wounding resembling insect feeding is sufficient to elicit herbivory
related volatile emission. Plant Physiol. 137:1160-1168.

150



98.Mousavi, S. A. R., Chauvin, A., Pascaud, F., Kellenberger, S. &
Farmer, E. E. (2013), Nature 500, 422-426.

99.Natalia Dudareva, Florence Negre, Dinesh A. Nagegowda & Irina
Orlova (2006) Plant Volatiles: Recent Advances and Future.

100. Narendra Tuteja & Shilpi Mahajan, (2007) Calcium Signaling
Network in Plants, Plant Signaling & Behavior, 2:2, 79-85.

101. Pauwels L, Inzé D, Goossens A, (2009), Jasmonate-inducible
Gene: What does it mean? Trends Plant Sci 2009; 14:87-91.

102. Pearce G, Ryan C,A, (2003), Systemic signaling in tomato
plants for defense against herbivores: isolation and characterization of
three novel defense signaling glycopeptide hormones coded in a single
precursor gene. J Biol Chem.;278:30044—-30050.

103. Perry LG, Alford ER, Horiuchi J et al, (2007) Chemical signals in
the rhizosphere: root-root and root-microbe communication. In: Pinton
R, Varanini Z, Nannipieri P (eds) The rhizosphere: biochemistry and
organic substances at the soil-plant interface. CRC Press, Boca Raton,
pp 297-330.

104. Petra M. Bleeker, Paul J. Diergaarde, Kai Ament, José¢ Guerra,
Monique Weidner, Stefan Schiitz, Michiel T.J. de Both, Michel A.
Haring, Robert C. Schuurink, The Role of Specific Tomato Volatiles
in Tomato-Whitefly Interaction , Plant Physiology, Volume 151,
Issue 2, October 2009, Pages 925-935.

105. Puttonen E, Briese C, Mandlburger G, Wieser M, Pfennigbauer M,
Zlinszky A and Pfeifer N, (2016) Quantification of Overnight

151



106.

107.

108.

109.

110.

111.

Movement of Birch (Betula pendula) Branches and Foliage with Short

Interval Terrestrial Laser Scanning. Front. Plant Sci. 7:222.

Ramakrishna Akula & Gokare Aswathanarayana
Ravishankar, (2011) Influence of abiotic stress signals on secondary
metabolites in plants, Plant Signaling & Behgvior, 6:11, 1720-1731.

Ramakrishna A., Atanu B. (2020) Glutamate: Physiological Roles
and Its Signaling in Plants. In: Baluska F., Mukherjee S., Ramakrishna
A. (eds) Neurotransmitters in Plant Signaling and Communication.

Signaling and Communication in Plants. Springer, Cham

Rasmann S, Turlings T, C, (2007), feeding by aboveground and
belowground herbivores attenuates plant-mediated attraction of their

respective natural enemies. Ecol Lett..926-36. 3

Remco M,P, Van P, Maarten A, Posthumus, Marcel D, (2001),
“Herbivore-Induced Volatile Production by Arabidopsis thaliana Leads
to Attraction of the Parasitoid Cotesia rubecula: Chemical, Behavioral,

and Gene-Expression Analysis” Journal of Chemical Ecology 27,):
1911-1928.

Renapurkar D, Tare T, Sutar N, Deshmukh P, (2013), Observations
on Snake Repellent Property of Some Plant Extracts. Defence Science
Journal, 41(1), 79-85. P79.

Renwick J,AA, Zhang W, Haribal M, Attygalle A,B, Lopez

K,(2001), Dual chemical barriers protect a plant Against different larval
stages of an insect.J Chem Ecol 27:1575-83; PMID:11521397.

152



112.

113.

114.

115.

116.

117.

118.

1109.

Ribot C, Zimmerli C, Farmer E,E, Reymond P, Poirier Y, (2008),
Induction of the Arabidopsis PHO1;H10 gene by 12-oxo-phytodienoic
acid but not jasmonic acid via a CORONATINE INSENSITIVEL-
dependent pathway. Plant Physiol; 147:696706.

Robert D, Allen, (1969), Mechanism of the Seismonastic Reaction in
Mimosa pudica, Plant Physiology, Volume 44, Issue 1101-1107p.
Roossinck M, J, (2005), Symbiosis versus competition in plant virus
evolution. Nat Rev Microbiol.;3:917-92.

Roossinck M, J, (2010), Lifestyles of plant viruses. Philosophical
Transactions of the Royal Society B: Biological Sciences, 365(1548),
1899-1905.

Schnee C, Kollner T,G, Held M, Turlings T,C, Gershenzon J,
Degenhardt J, (2006), The products of a single maize sesquiterpene
synthase form a volatile defense signal that attracts natural enemies of
maize herbivores. Proc Natl Acad Sci U S A. 24;103(4):1129-34.

Schulz B, Boyle C, (2005), The endophytic continuum. Mycol Res;
109: 661-686.

Seo S, Okamoto M, Iwai T, lwano M, Fukui K, Isogai A, Nakajima
N, Ohashi Y, (2000), Reduced levels of chloroplast FtsH protein in
tobacco mosaic virus-infected tobacco leaves accelerate the
hypersensitive reaction. Plant Cell.;12(6):917-32.

Seon-Kyu Kim, Mi-Jeong Jeong & Choong-Min Ryu, (2018) How

do we know that plants listen: Advancements and limitations of

153



120.

121.

122.

123.

124.

125.

126.

transcriptomic profiling for the identification of sound-specific

biomarkers in tomato, Plant Signaling & Behavior, 13:12.

Silva J, C, Bettiol W, (2005), Potential of non-pathogenic Fusarium
oxysporumlsolates for control of Fusarium wilt of tomato,Fitopatologia
Braileira,30:409-412.

Silvertown J, Gordon GM, (1989) A framework for plant behavior.
Ann Rev Ecol Syst 20:349-366

Silvertown, J. (1998). Plant phenotypic plasticity and non-cognitive
behaviour. Trends in Ecology & Evolution, 13(7), 255-256.

Simmonds M, S, J, Blaney W, M, (1990), Fellows LE. Behavioural
And electrophysiological study of antifeedant mechanisms associated
with polyhydroxyalkaloids. J ChemEcol; 16:3167-96.

Simpraga, M, Takabayashi, J, Holopainen, JK ( 2016) Language of
plants: Where is the word?. J Integr Plant Biol 58: 343— 349.

Skoczek A, Piesik D, Wenda-Piesik A, Buszewski B, Bocianowski J,
Wawrzyniak M, (2017), Volatile organic compounds released by
maize following herbivory or insect extract application and
communication between plants. Journal of Applied Entomology,
141(8), 630-643.

Skoczek A, Piesik D, Wenda-Piesik A, Buszewski B, Bocianowski J
& Wawrzyniak M, (2017), Volatile organic compounds released by

maize following herbivory or insect extract application and

154



127.

128.

129.

130.

131.

132.

133.

134.

communication between plants. Journal of Applied Entomology,
141(8), 630-643 .

Spoel SH, Dong X, (2012) How do plants achieve immunity? Defence

without specialized immune cells. Nat Rev (Immunol) 12:89-100

Srinivasan K, Jagadish L, K, Shenbhagaraman R, Muthumary J,
(2010), AntioxidantActivity of endophytic fungus phyllosticta sp.

Isolated from guazuma tomentosa. Journal ofPhytology; 2: 37-41.

Stenhouse D, (1974) The Evolution of intelligence-a general theory

and some of its implications. George Allen and Unwin, London.

Struik, P., Yin, X., & Meinke, H, (2008). Plant neurobiology and
green plant intelligence: science, metaphors and nonsense. Journal of
the Science of Food and Agriculture, 88, 363-370.

Sugimoto K, Matsui K, lijima Y, Akakabe Y, Muramoto S, Ozawa R,
Uefune M, Sasaki R, Alamgir KM, Akitake S, Nobuke T, Galis I, Aoki
K, Shibata D, Takabayashi J. Intake and transformation to a

Sun JQ, Jiang HL, Li CY (2011) Systemin/jasmonate-mediated
systemic defense signaling in tomato. Mol Plant 4(4):607-615

Suzuki N, Miller G, Morales J, Shulaev V, Torres MA, Mittler R,
(2011 Dec) Respiratory burst oxidases: the engines of ROS signaling.
Curr Opin Plant Biol.;14(6):691-9.

Takahashi F, Shinozaki K, (2019 Feb), Long-distance signaling in
plant stress response. Curr Opin Plant Biol.47:106-111.

155



135.

136.

137.

138.

139.

140.

141.

142.

Thellier M, Desbiez MO, Champagnat P, Kergosien Y, (1982) Do
memory processes occur also in plants? Physiol Plant 56(3):281-284
Thongchai T, Asawin W, Pittaya T, Liu J, (2009), Anti-inflammatory
activity of lansais fromEndophytic Streptomyces sp. SUCL in LPS-
induced RAW 264.7 cells. Food and agriculturallmmunology; 20: 67-
7.

Topham AT, Taylor RE, Yan D, Nambara E, Johnston IG and
Bassel GW, (2017) Temperature variability is integrated by a spatially
embedded decision-making center to break dormancy in Arabidopsis
seeds. Proceedings of the National Academy of Sciences of the USA
114, 6629-6634.

Toyota M, Spencer D, Sawai-Toyota S, Jiagi W, Zhang T, Koo AJ,
Howe GA, Gilroy S, (2018 Sep 14) Glutamate triggers long-distance,
calcium-based plant defense signaling. Science. 361(6407):1112-1115.

Tremmel DC, Bazzaz, FA, (1995) Plant architecture and allocation in
different neighbourhoods: implications for competitive success.
Ecology 76:262-271

Trewavas A, (2003) Aspects of plant intelligence. Annals of
Botany 92, 1- 20.

Trewavas A, (2005) Green plants as intelligent organisms. Trends in
Plant Science 10, 414— 4109.

Trewavas A, (2005b) Plant intelligence. Naturwissenschaften 92, 401-
413.

156



143.

144,

145.

146.

147.

148.

149.

150.

Trewavas, A, (2009). What is plant behaviour? Plant Cell Environ. 32,
606—616. doi: 10.1111/j.1365-3040.2009.01929.x

Trewavas AJ, Baluska F, (2011) The ubiquity of consciousness.
EMBO Rep 12(12):1221-1225.

Trewavas Anthony, (2017) The foundations of plant
intelligencelnterface Focus.72016009820160098.

Turkington, R, (1989). The Growth, Distribution and Neighbour
Relationships of Trifolium Repens in a Permanent Pasture. V. The

Coevolution of Competitors. Journal of Ecology, 77(3), 717-733.

Turkington R., Hamilton R.S. & Gliddon C, (1991) Within-
population variation in localised and integrated responses of Trifolium

repens to biotically patchy environments. Oecologia 86, 183— 192,

Ueda, M., & Nakamura, Y, (2006). Metabolites involved in plant
movement and “‘memory”’: nyctinasty of legumes and trap movement in
the Venus flytrap. Nat. Prod. Rep., 23(4), 548—

557. doi:10.1039/b515708k

Ueda, M., Ishimaru, Y., Takeuchi, Y., & Muraoka, Y, (2019). Plant
nyctinasty - who will decode the “Rosetta Stone”? New
Phytologist. doi:10.1111/nph.15717

Van Aken O, De Clercq I, Ivanova A, Law SR, Van Breusegem F,
et al, (2016). Mitochondrial and chloroplast stress responses are

157


https://royalsocietypublishing.org/author/Trewavas%2C+Anthony

151.

152.

153.

154.

155.

156.

157.

158.

modulated in distinct touch and chemical inhibition phases. Plant
Physiol. 171:2150-65

Van Loon L. C. (2016). The Intelligent Behavior of Plants. Trends in
plant science, 21(4), 286-294.

Vian A., Stankovic B., Davies E, (2015) Signalomics: Diversity and
Methods of Analysis of Systemic Signals in Plants. In: Barh D., Khan
M., Davies E. (eds) PlantOmics: The Omics of Plant Science. Springer,
New Delhi.

Volkov AV, Ranatunga D A, (2006) Plants as Environmental
Biosensors, Plant Signaling & Behavior, 1:3, 105-115,

Volkov AG, Foster JC, Ashby TA, Walker RK, Johnson JA and
Markin VS, (2010) Mimosa pudica: electrical and mechanical

stimulation of plant movements Plant, cell & environment 33 163-73

Volkov A G, Tucket C, Reedus J, VolkovaM | , Markin SV &
Chua L, (2014) Memristors in plants, Plant Signaling &
Behavior, 9:3.

War A, R, Paulraj M, G, Ahmad T, Buhroo A, A, Hussain B,
Ignacimuthu S, Sharma H,C, (2012), Mechanisms of plant defense
against insect herbivores. Plant Signal Behav: 1306-20.

Wei J, Kang L.(2011) Roles of (Z)-3-hexenol in plant-insect
interactions. Plant Signal Behav. 6(3):369-371.
d0i:10.4161/psb.6.3.14452

Westwood J,H Yoder J,I, Timko M,P, (2010), dePamphilis CW. The
evolution of parasitism in plants. Trends Plant Sci. 15(4):227-35.

158



159.

160.

161.

162.

163.

164.

Witzany G, (2006), Plant communication from biosemiotic
perspective: differences in abiotic and biotic signal perception
determine content arrangement of response behavior. Context
determines meaning of meta-, inter- and intraorganismic plant
signaling. Plant Signal Behav; 1(4):169-78.

Wolfgang Busch, Philip N, (2010) Benfey; Information processing
without brains — the power of intercellular regulators in plants. 137 (8):
1215-1226.

Zakir A, Medhat S, Marie B, Bill H, Peter W, (2013), “Herbivore-
induced Plant Volatiles Provide Associational Resistance against an

Ovipositing Herbivore” Journal of Ecology 101, no.2 410-417.

Zhang S,Z, Hau Z, Zhang F, (2008), Induction of the activities of
antioxidative enzymes and the levels of malondialdehyde in cucumber
seedlings as a consequence Of Bemisia tabaci (Hemiptera:
Aleyrodidae) infestation. Arthropod-Plant Interact 2008; 2:209-13.

Zhao J, Mou Y, Shan T, Li, Y, Zhou L« Wang M, Wang J, (2010),
Antimicrobial Metabolites from the endophytic fungus Pichia
guilliermondii isolated from Paris polyphylla var.Yunnanensis.
Molecules; 15: 7961-7970.

Zhao K, Penttinen P, Guan T, Xiao J, Chen Q, Xu, J.

:éb.a.“

Factfish/statistic.(2013).http://www.factfish.com/statistic/country/irag/
tomatoes,+areat+Harvested  (28/05/2021)
http://www.ithaka-journal.net/pilze-als-partner-mykorrhiza-im-weinbau
(15/06/2021)

159


http://www.ithaka-journal.net/pilze-als-partner-mykorrhiza-im-weinbau

13.https://pubchem.ncbi.nlm.nih.gov/compound/cis-3-Hexen-1-0.1

160



