Genld) B\ AN &y 1530 &y sgar!
3,5 (3) + (1) dniuadll dnb il
2025 (sls 8593

55ms Yy A &y pts
@7 Ly I Olowsel
e ks 1dadll

i g olele 4 3l 8Ll g dandall agle 33l (§ dge L)
o) Cpegagall aaf Uk of mdsiall Ao
JsY) gaagall

(11 ¢ 5 4asall A 11 o 1 dadall ) Cladaa (5) Ao goagall (Sgian
(Baldi 05) ijlaall adiiall £ la i) :J5¥) el
Balall linya (8 AlS A8l Atk ) Aguall AUl Jagaty et Lugas Siallal Dia elpcadll clilull s
Whe 35250 Jaiie Ballall s haind o Cus Giilage 8 daliie dals Ligis EBlelin o Alada Gy cdaguanl)
e eladll 8 aalus (Glyphosate 4 Bibyridylium «Phenolic) Jis dndall Glandl (s Y g
e kel oda aal e il 5uda e @iy 5lally dabiall Ll e,
sl sallall sda e 85l calanal) Calide 5l iligiae i sAU A8l

: : Glyphosatesil. 3G ®
;'é = Phenolic s:te sz (3Q)

/ \ Bipyridylium 33l. L35G ®

10

(G =< s o
— CeH 31204

3.5 ol

8 AT e dadyall lilall e dpi—1]
Jigaill e Glyphosate  Bibyridylium (Phenolic  duiall cilawdl Calidg Ll ele pad &l -2
ciliaSag dadigll e alacWh gl (gsilall

110 1 dsdall



(Bl 07) alal) JYL5) Gl 1 SGH Gy pal

Cilesg il A2l lijal) (e Dgamnll Llan 3 Jaam A b Lty (e Mol (g0 aaal) cilasiiy) Héad
glsil Gans sk lehee oo i Cun LTy DA Ciagiy 3) ) (o liall Jaad) Gugsud Jie dnn )l

P A Al e Bl Gl sk 8 e aald (oS agdl L ASlal) (layes ity

JN) gall

Jan Apobec 3.yl Jaxiy VIH (g b (e lgats Llaal LTy WIS Jals Goad Al L) agdl clalall Juags
(1) ARl o T JSAN L e 58 Lo Jia A3 el hlaid o]

Laaaa) Cpadd sal Al yudl LAY Lo 5 A3 ] Jalis s il (1) ARdigl (e @ JS8 i cps
At e oy VIH (g s cobeas 2y 2l (U e (iliae

() ds2

(1) o==—=n (=) =2}
PR Q&Mg‘aﬂuﬁi&(l) udm‘
Alall Gl pd (2 25 VIH = Gluas addi 1(2) paddd)

(<) Jed

1 (01) &5

1 danll @Aiels VIH Gug iy Guleaall ol Atal) Gl skt 5 A3 syl bliw b G 28l jf -

1102 dsdall



 SEN gal)

run LN Aahall ands dglayad) DAY AeA3 aiy) 5ib 41 agdl

A3 i) dee AT i () i)

A3 ai) by asag (8 dacliadl WA Cipla (e Ll yed) WA ajas dacs Jiay () J<a)
gl WA 5K A3 ) Al e () JSA)

N bl &3>1ADN /7

2 &bl o (1) Jsad

WAY cu il A
(%) udllyud
1

004 Aol —
8(- (A3) i 4535 o

60-

2 Gadgl oa (2) JSa 2 A3l 0a (<) JS2

+(2) dadsll Ablanul Bl layw sk A3 ai) dDle 440 -1
k) gl et =S 3 Glead) (addl) el o) (Sa badle o) g8 -2

11c0 3 dadall




(Lalis 08) alad) el gl PGB ¢ pal)

Lallas €08 Donanl) QLYY clie (ggise e 2))sall daadigyll culgidl) of daddaglly dosam gl Ciliaall iyl
Clgall 038 Jon Laa LAdbidal) duanll Jil)ll Jlissly 3lgdll Aa alatiy anll JLaiyl 8 Laga hs3s LikelSS
sda & Cargs JPaxilline lusLIK gﬂj 1S zujj Jlaxiaels darcasl) q@\,}u\z\ UMJ Ladle laaa mj ).d\
D JY) el

um(u cWY\@CMY\}wﬂ\M\(A\M\}\ ‘;\.\AQQ_!\‘)L‘A\}A(IBS)M‘U}JA‘UA‘)A
(1) 4 5l JISET 8 Alias Leadlis L jad sl (1 gall (i je die 4 gl daliall L 8

(Sl glasll alall o all 8 o o ill g sdialdl AL Gulia ) 8 Alaxial) yealiall Llagads Lew  Jiay 3(1) JS&Y
Lh e A gl Hlan) il Alatu) (EMG) osVsil) diaal il 5eSl) Jaladall Joans 3(q) S
sl sl il lian (5 AT 5 dagl Laaaald o))yl (e (e gana die 4 pdall dpulual)
ng.u;]\(srﬁhwm‘ﬂ\‘_gé\h;ml\ FM‘&W&Q@F‘MF@MM\JJ@S M.(G)M\
Ol

B 29 J8 glutamate S el (ia die (Bg) (guandl clie 4 Al Gl sl Juand 1(9) JSadl
mandl (518l Llan ol 8 2ie 4y jeaall dalall bl

N e Elaall Cra  julea
hisaall atitlf da, 7 :
R 3g—» ¥ A,
600 iada s 00 /) eama O 35
500 i { @ e 38
eanll gl ol P el 13
e Oslgil) Gy [ {xﬁe_ﬂg:{_ ~_K FE
300- M N R (AT Sl — A
200+ : D \\('3' 2 =
PARE TN L PP S =3 | i 225
100- ﬂ H —--""“’“:qu.m“?.ﬂ}f-_ ‘E@:ﬁ”fé}x«——z—-::}:l.. am
0 h 60 ‘ o, T - @‘:;3};//13:4}@ x-ij e
omng wmmgZo L SRS,
(v) sl
(1) sl

MV gl il ol A ipad Ludall A Glutamate pia | gall AGABA o | Glufamate jia | Jala
60 4 B-10)| 21y sl | o
] b€l cpa L8 — i 5
50 . CbensSll ia JE DD 305 dgmg A 1dmdll b IS T B ) B ) P S R PV
40  CaleSU i K43 Cate sl S o EBI
30. , : | W FEL PPSE
20 I‘r:l-‘-ﬂ:""'.' n_ﬁ ZMH ~804 1 . =40 ad) :
. b 5 10 15 10
10 Catin wE‘-L BLY RPN L G o -?0-------‘{7h— a7 s ..J.xw.
0 Kbow (oxubs 355 dg2mgg Catidt 330l

(o) Jal (2) Jsa

(1) ddyg

(1) 388 50 R AU 7 e b} 85 e 58 (i 8 2 81—

1100 4 dsiall




. ‘_,aum s jadl

Ll Sesiall Jail) e bl 5365 a5y ¢ ouanll (18l oaim ye die (5 gdall A1) ki Gl (e a3SU
(2) 485l A Aaia ga Leanilii ¢ omnl) G518 )5 e el e Al & 3ail 3 (O suaall Lpeaal) LDIAL
J Cis patch clamp 48 Gy (1g) Gorand) 6 siue B Adanil) ol Hlall das Gl il () JSb)
smardl O o1 gl Al (5 Al 5 dadlu Ol i ie 4y jeaall Aalll & Glutamate

(8 patch clamp 448 Gubdh (1g) Osmanl) 6 e A Al G Ll dan dpwd (uld W 5(@) Jsdd) -
(siardl oAl dlias () 8 die 4 Heaall dalall & aluaSU s 2205 J8 Glutamate

S sisn b (KH) psmlisdl 5 (Catr) pssmd € o) il Fun Al Ba1 il i 705 () L&D -
CpbSUll e 5 3 ga s (B 4y el Aaldl 8 Glutamate J (8~ 5 patch clamp 4 Gukaihy (38) ¢ seanl)
& (Cat+ AilaIBLEl) 2y gidl) ]l e K 1 8L Anada ol) A8Mal) e g aadadd an y2(9) JS) -
3 Usnanll slie

i PA Lol ol lall Aec
Aok Bl ol Ll A (990) o "

160 1504 dadde b3 O
140 - . .
120 reandl Geladll oy
100 1004 -~

GO

0. (v) sl 50 (') Jsull
© o= i 0 o l

OabaeeSLIl Ea e [

Glutamate <lals giall o8a

b 5
!/_-;-_‘__\. 10 M Paxillne Osleesl

Glutamate o ’?Lél';"giﬂ\ Qi:t.
aasd utramate
@%1 di.ij prpom. :

o () Jsal
SOpA I?

o) il

(2) A& N JISEY ety (s il rina jall daa (8L -
Gl ¢ 3l
e lalaie) 5 4] Clia 6 Lae VL Galaa ) Caggat] 4 50Y) Calise il AiSaal) il gl Calise g -

IS gsasall 4

110 5 dadal)



A g g gal
(11 o 11 dadall ) 11 ¢ 6 dadall (a) Ciladia (5) Ao gouagall (S5ian

(Baldi 05) ijlaall adiiall & la i) :Jg¥) il

sole Jie dua LAl Jal sall (amy el o3a i ddiala Cailla g o1aY Ll 59 5 jiiae 4] jd Cilyyy Ciligi y pll
(1) 48850 e 540 ClLaY) (e sl AadlSa 8 aadind N 5 a5l il A 3as) 5idl) allicine
iua LSl iy aad 4y e Cpeat¥) 8ol

gl el Jlaniaaly Lale: Jaania (5 iSall oy 5 all A ) 53l diall Jiay 2(f) 8

OpalY) 3ale i 5 35ay 3 Al ) Apial) o3 5 g gall ALasl dasl 5 1 Giany eam gy 2() JSG)

-
i3
2,
-
(allicine) sdo e 2

asp =

cdo- :%

Nrsi .2\

i :i B B
-E V"Vﬁ‘M "
S =
2 allicine W

Jeadl
(<) 01aa s l|

(0SS ol 13gd (A (5 siusall 338 &3 (7 () 1) e Ayl i) e s -1
AnilSe 8 a gl Ol dgaal g caiihag 5 Guisall 48] @l Al G A ale ai Azl 22
il glaa 5485 N e aladie YU Ay sl albibaY)

11( 6 dadall




(Bl 07) paladl Y] Gaakal 1 SUD G pall)

O s saaddl) Alle Badys Glisy e Aest Lielia Llaial Lillapdl DAY 2 el Sleall ol
as ) Al el LAY oy il e o lial) Slead) e OBV L Led mrand gty Cinan i Ll puad) LA (inns
5 elly e Lals Al oda 8 Gl yeiest gDl aiad Clipad) o3 e J3ed Aadle Jola e Gl e tial L
A0 Al 5 v g ) Al yead) LAY U 0T agd)

AN

Aaglie e 2SI (pe Agillayadl LAY (e cpesi 3sms 3 LTC Dsladd WS Lalis (1) A&dsM oe () JSEN sy
Ll yudl DAY 5 LT WIAN o Logial) 3Dl dujgae 8ypem iy daigl uii (g () JSEN Lty .dagliag
Al g a5 Akl

ATP )zl e Aggen Lisla duiac (550158 50ll: ddiadla

-
-----
-
.....

e o T——— LA =8
58U L Tc 4ughialduta RS g Al ga

(B2 Vs 2) 1450 530 58 goual

(1) s (1) Jsan

LTcda i

(1) 42850 (<) J=a

(1) 42 51 G (1) IS s Jha -1
(<) JSall JBaiuly e liall Jleall e YL Ll mand (A e 3l Al pud) LIAN & giall < Saaal) 5ol -2
(1) 3a85 e
;g."lﬂ\ s 5l
Zgaa) il 3l < yLa e s 31 Al el LAY A gl i paall Jain U pull aSe Jsla e Ganill Ul b
fs= A sill A 5l Galaall) o) gl aal gm0 Aadi ) 5 (g ymead) 588 & Al yud) ol 550 e gl ailiaall
o e (sl Al s LA Al of Y1 degae 133 Y 4880l o 35 301 o a2 ) cmiR-965

110 7 dadall



gﬁ(g)M\G@ﬁm(z)my\w(bd&mgﬁﬂ\a}mCsum‘;:,djmguawmiR965
ddﬂ\ Oda el duitla ) L’JA“UA@WL;‘:HHR 9654cM\ ).u\_a 4\_\3\ A8 g1l (yudd

dap il it Lujaill by ,dl
gl (golall Sygall Sigs axe MIR=965 :2 dallas saaly duilbyu 403
Byglaa il yes Aulad (50 oSamnall Juasl MIR=965 : 4 zplles sy ot (pans Lilhju 43
(2) aadgn () gsin
:“ “;.ﬁl\ qﬁ & I Z,.su. ) yout lg‘h “\ .‘/ Dol mﬂ 3,1; \‘s
: ; : miR-965 3529 !
i miR-965 1 : 5 @ :
E / \M duu! ....... E Erdo G Lyls .:.1,;.3 bl §
E FINEQUS T - . : '
ke @iy 2
E Caspase-3 a¥ s halls E EE"dmucm” G pu3i¥ Caspase-3
| A gond) S0 gl RS L g ; ! - ;
Mo Rl Agiagak,, Plilamghon
3150 “,l ADN <8i 5 3 oS yisa a3 Endonuclease G
(J595) A9 223 :Caspase-3
(2) Byl () Je

Biuly (o pall dadle Jla alagl 8 Al juall LA & gial) ol jpaall JOaia) (e elalall (S oS g -1
(2) aad 5l il

(Bl 08) (raladl amsall zlgail s EIUN (G palll
dga (s Bl Ligumall GShall b 250lS Aflas A3l ) Aiguall FBLL] g e 508 elpmall bl
sl Sl dee e U 55 38 Jalsall 038 o V) slal) 5 €O, 5 spcall i allin ] (385 Aiane
LY el e cuils a8 28 (Plant abiotic stress) slull algaYl Cojm b duae dima Cigyla (4

A Al ) as elly (e Aggunal

11 8 dadall



Y el

bl gl Jgall (Sl 508 (el 5 sulfie Belia) ol DLjslSll yumdl Cladal 3las (aiyes &
(1) G5l o (1) S B e
Can 2Ol elie Gaa SEI aUaill (galell BLAU) 8y90 gy Jalade o ARSN edd e () SN Ly
(OES) Jelill 3Sya daval (3o 8 ynal) lig s i 550 caals (3l 5 PS I &50Cal) il 40 D1
sl slie (ggies o Ty Y1 BBl Ablee (aca Jg¥) BB ) Ysams

‘}Uﬁ M}i E;L;o}H ‘j . lﬁ_’-% ( 35=iall O AzaS) hoaall cus S 3ok
: aﬁéﬂ"" 15-*-’-‘-“ = | 12 -
. =
gl A el Jag (Ksyn < = |20 -
(o~
i . o &
i s 8w g0 5 D1 =
. .. g |
sy dishann || B e
e wpf Jome Jis (Kdeg < cgn a -
Sy s s o o 9 DI = | 2%
- a8y 3 At gl — o . : ,
) 0O 200 300 380 400 600 800 100 1200
{(mmol m2 h ) .8l 15 es oat s

1 &gl o (1) Jsa

PSS S
EM Fda Ay
D1 {59 ‘ Aaag
NH2
5 A m:D1
= MJJJ-“..J

/ I Kdeg=60mmol/h |
Ksyn=60mmol/h | [| M*JJH&‘-}-:OES
[| (RC Jelill 35 5a)

D1 Cehg sl gl aals)

1 4846l e () Jei

(1) das) Cllaal ADGALL (Apal) CuSill sad o selia) il L 2 )dn duad £ 8) .1
tell) g3l
telal e dles lad) & gl uSH Bad o dadiyall selial) il jaui vl
Oisdine o (gsing Jany 3 Syglll 5tV Qs e Al jadll elyndll Glasbiall 3les uas o5 11 Ayl
&bul:}_” (Sct.«al dS L,_é de BJA) Bdgbla Ecb.'al caladd 1.@44:1):::15 (835 a SMet U_t:a).\ﬁ\ ),«a.ud cﬁ.m ):\J:u) &
(2) Gl o (1) IS 3 A Lo Jeand) 3t (DT g5

11:0 9 dsiall




Oxygen Reactive ) ROS il jall (<5 daas Gl &3 ¢ Galad) eyl culailiall slen Jlasinls 12 Ayl
o) cAadiye Selia) 8241 lguanyad ie 1aa g PSII B Jgcall aUsill adedl ooall Lliil) 5 (Spaces

(2) Aabsl (e (@) ISAD b Aainge lgple Jeasdl

Ome 9n LS oS Ball H5ial) MSan s (5ia Jelis (e 4l dugd 52usS] Jalse yiiai :ROS @by
.82 L) 4.@3;5\,1 daiagall Aaladll

ROS Il wilSye il Al mamgy (gl anny Jiag 1 S

O, + e

[ =2 |

I

e

O,

LESLASY B s

O+ 2¥T — | B2 |s OL + ¥L.O.

A, +

— &= }—0

O "+ F1TO*"

Pl

2331 E

=2y A

Lie=T 1 ASHTROS P &= 13351 =i

%
£2
#

[+

dac Luwa

D1 Ol B S35 dnas

* 3
200 3 -
3 4
150 1 £
3 3
100 =
: (@)
3 0
50 4 =2
0 2 A z =
R 'fl 0 30 60 20 120‘!'&\’
0 - - g B q
0 500 1000 1500 ' 3.L5v1 71
o

{umol 2 1%

(umol m2

‘ Q2B a il Saa

$1)1500 32y i puall

2 w,ss w(\) Jea

2 dadighl o (

<) J<ad)

: 3594 G50 EF-G Ama A Jalo : ‘-‘==~‘-'=L-5
PoAllion htealy) Jit 13s g den AN Ades B
dan A Jﬂaewﬂ Oa A Gl ()

-
FEEsFrETESRERSRES

ukh_aﬂu

F1= H;O
P2=Dz

......
"
a*

? ‘ L i =7 3 _j::i ~;4L=5
s

. Ly
3 guadl

FrrrrsEERRTIEERSS

Hzoz

e i fan S Sals

) (&)
de Belda)

NADPH

( NADP* + H"

Psll




(2) dadisl Gldaral AP il daa Ao Giba ]

Lolayud) WDIAN e ¢ladll Laaias (PhotodynamicTherapy) Sl Jguall #3all 405 .2
g5t (o paliiue (Jlie Jgaa alla) PS Gl Ll PIA e Lalhayed) LAY gei Jafill Jeaioss
ool dad] e Agh dada Jabad o3 o183 LyaKd) (g

Al sda b andi L e el i) ila Tane gudd —
LA PPN

bl 038 b dasiall Clbaeall (ge W) seall Sl dglaad Tail) 401 Luans Talada 8 il -

-liliSa g

& . -

A g gal) (g

110« 11 dadall



