59L9)

. e .
A=l

<
T

Al

D
A

Cadasd g Slidad 6 jlad (110 ) pSy 9 Sy Jlw (gl 5l

08 WHdgl 4 (Slirow ol (gbowdian 9 (25909 39950 ST19
T S8 LogiT 2" g 5Ll 19 e

Q\ffjh oli.ﬁd‘:— s_)L:.A QJLG u})‘}AT C;’m—dj)}l.&{ ejjf\
CJ)L@J J" e&f‘i\bv

4 e )

e

Slge s 2 5gmly 31 (S 0,8 3 oS ol o 56 DY e 1 (631§ 3laT 48,0 Loy G (55518 055 0!
o3lizal it (538 535U g1l K3 4 S bacd 5 (S5 ol 03 Ll s 0,8 S35l sl o
OLLE iS5 ddy 5 4 L (65598 53 03194 cislos S (s ) ylaze b S5 hls 5 Liph o
5 S Gl atls Sy e, Oyl gl Calibee lacbile 1 tagh ol 4o L8 b 3T
,uglepjljgsrﬁg;u»tféusﬂC,»g\.;ﬁu;ﬁuﬂ..u_;;wu@|Mog§u§i59};),‘
iy Calisue (gl st L 1 OLiS s plowil (Gl jr p 8 n Vo 5 Y0 Ve i) il Sl 3 0 5 I3 5k
(5 IS il 5T 0l 5 A UE 0Le3 GBI 0 5T b S a8 bl s ol plis )l 5 5 0 aleor |
3 ot Sy Tl e i D3 0 St (ol gae sb 4 el 5 05525 oo 5 S8y fds IS
(G ) s bl s odalicn o B D356 2 e 8 ke Ve 5 Y0 S 55 b e lh Ol o e
slgriey OIS (5505 58 Slio 5 (o) Gl sl 55 S bt S5 omn Ol e 05 )3 50 3 )

}}.&@

&DJJJL 4@'.:'_) Q[Aé.fcd'/w oy Ly :‘syw‘;lébj,}

o /

VECEISIYY iy g VEEION ¢ e, S5k &b VECEYNO sl fb

[Mehrdad.babarabi@hormozgan.ac.ir Jgtns 03ian g s j



mailto:Mehrdad.babarabi@hormozgan.ac.ir

“idiasd 9 SLidd 6 jlash (110 ) Sy 9 s Jlw (g3l Lo

Eol 0,8 SIS b g olE Sles sl O
) g B 5 5 055 5 Ab e 3, Sas Shl 5l
o )i D3 S L i S by [10] i 5 5
@lo B oS plil Wl Slie GnlE el
5 ol sl sl 5 Gy s K sl (8 ks
oetime [11] wa € i 5 5 05 cwomen
- 5T Sl 5T b o Sly3 L L S 218
5 Gbsems douST s 5 ST ShS)
D35 b 8 055 5y kb olE i)l pomen
2 [12] wals (2all T 3ok 5o 1, oes 5,
SULeks Sl gl sls Ol o Ko i
ok als & lls 5 Lsls 8 g5 08 3
sy by Bl 5 55 S
ol el o ,@ Dlydgl 5 )8 (opl s esdle
(145, <ulis (SPAD) 8, K el
bros glagow M5 5 ats) dsb i) 5055
Sl e Ko iS5 [T] ws 05s o e
2 2l s o S5 sl S s el
wi Ol o,E b 3, Ly e b S
sole o6 b ez [13]
5 S Wl ws Gl AE dortorum)

(Pelargonium

S wsb o Geraniaceae ols sl e adees
S N s s s ST e
3 0kl Gl Sde plas 3 45 ol SIS DlaLE
Shmads gl € .[14] was o 15 5ub 51 G

@30T pp s S Al L oS ol S

dokio- )
s e Sper s A Ay U sl
ch]am)JobLAdjﬁfjdfj.!\{SMle@d))w
T1] 5505 00 315056 53 (55T 5 anus @ ¢ ulin
Olse 4 ol Voo BV o glojltl L 1)3
G o P B ] ) I VU S-S W A - R PY
Oljen cdils &7 (5 ptn pled b 5 S 87 o510
S Mo IF D g 4 0T Fkr
55,0 [2, 3] 558 00 LOT oL 2l 4 e
Y g Sl 6oL sl 4, ol Loyl
Sl 3K o8 Dl S ol e SU
O ls s & o m Sly3 60 [4] wal e sl se
(609368 Ao Sl gled 5 Spd el
SO Gbley 5 6o Opselp B (ol
- olinl i (53 L3 5L el Ko 4 o

plae G Sny Gl Sh3gh ol ksl
Azed (555518 53 0hrs 4 csles 28 (sl ) s
Glls 3l gl oy Sodbaslis I S Olgea 5 [5]
S sl o (S5 slacdled I gles 28 b
Lt [6] w8 o ST Ol iS5 as,
SLEL 5 S5sLS ol 5o 0,8 D350 I eslinl
DL (S5 5 i 55 53 LOT g s &
Shdsl 3,8 S SIS [T] ol al il
e gl ezl g3 SIS e Bl 4s o
AY G 8 bls p Sl ey e Rl 5 8] e

Sladllas s ol o S [9] e, asls



i

ol 2!

(=)

Cadasd g Slidad 6 jlad (110 ) pSy 9 Sy Jlw (gl 5l

o ys WAE Y 5 YORY (55 4 by g, sbes
Jotoun 31 306l L LS 4465 48,5 15 el
0535 OLL UL o) F s Aol 4 i a1
G0 o D3 HU Lahd gl Ak pln] el
2 Ay an by s ) Aol L liaes oS
elowl () jr o8 o ¥r 5 Y0 ) ho) glac kil

55 oslizul dald Olyie 4 5 jhaie OT jl.as

Pl olm Il 5 05 Jals &, olul Sliw
s (S a8 codadlS Slu sl ¢ sl Ol
(SPAD) 5, Jbs IS 8, Jsb 5 Lo ,e caila
SMie 5 VBT 5T el g R s
DS &5 53 pnly 5 jied 03550 pole Ol

.J};.

S o3l Jlms 3515 Loy glm plil 5 05
s dsb mmer 5 S 5 Sl b iy gl Ll
i S ol iS ks Sl eslimal b s &8, b e
Y OIS o 518y s IS Ol (58 o511
6 a5 s Sl sla b 4 S,
A3 6,8 o5ILI SPAD s&es L 65 ) a5l Cad
Js S Olsie 4 &y an pp glasie 5 Sile

...\i.sjf Cslasl Jf

53U e S Y ol 5T Olee 6,8 o510 (s

o) bl gt o V1 L 5ed a0 I8

D ) 1 ol (IS e s V5 Ut

Fovn 43 aiss Ve Ode 4 odelCewd 4 (slao,las

5 ST ol ¢ Olge a4 Jhiaad 3yl ol
xzsrs@:wws,;@@ssﬂswﬁg
A ) ObLE des 1 Vs aul o)ss

33 olE I I8 5 iS4 ey I b g 5 eae
iy Mol o Sl s 5 ol SV b able Olg
Sl o3ls Golastl s 4 1y el OLLS ogs

[15]

e 2 @bl Sl I (gl Sl 4 4 sl
5 Jpams 3 Slas csad 5 Ay 5 1) 0,8 Sl3gL
03 3 sy ol iles ST I8 0l s

$U 5 oo OAa Ly ol Sl ia s bl
5 NS ((NiPnss Slie poeE D)

A Cl:ul G‘M al:§ 6.1\:4:&}:.’

by 9y 93lg0-Y
» DJ.EJ Q\)J};Lv JS‘ s )j.]d..ﬂ LY U,Z‘J*LA)T U’L‘
23 SMHaes oS (S5 sbse 5 S50 Slivo
¥ os olai uls slaes 4l Cjﬁa B Fy Jl

A el 1SS

Soeme Glaes i oS layd
(Pelargonium hortorum cv. Best Red)
53 s el cuS GU Ve cuS b i o
FoF Aiy do e s Jolb sladlls b sl
Sy Lol & (g e Sl AP Ll 5 S
Ol 28 bsws Ll JUs! 2o gl \Y s 4
V) e o b O 5 S S S S Jels

5 A s LolUE s edd CiS sadigls Dy



“idiasd 9 SLidd 6 jlash (110 ) Sy 9 s Jlw (g3l Lo

e gmb-3

LBl 16 51> 0L Lol il ls 4 52 s
5 Sy o 0) Slio oo Slydgl Calides
GYBIS o 5T odlab 5 8 a8 el b ol S plis |
(A 0k Slie sty K e o
ol Sl 5 U5 S S e T
23S Sl gae do s ey o 53 (el 5 05 5

(Y 5V Jgdor) CBIL (s,l5 cme | 55 Slins L

Slao g o Oy gl J1 Wbyl 48 - Joua
Slwod olS (K 5889 550

S8 o g8 &yl e gb 50 ybe

S oo o J e ¢
A L
S ° & & e ol
F i\ g
o

Vo /XYY YA VaF  PAF /¥FY ¥ Lows

A* ns J¥F X % ns B
\ /YY i\ VoY LY AT I 278
. v/ v/ v/ .
VY /40Y 09 10 ZEY N0 - ?.}'b
A7 3% &/ ¥/ o/ A <
]}
39)
(M

o bojlas Vb 5B s s §ad Sle s
oKislojT slos 53 5 Sob L5 Cele YF Sk
NG VJP R ER P § S5 PRV NPR RV
oBaws Lomg gl 0O e Jsb 55 Ladise
CLL b S 38 SIS e Sl
MM ICM™Y) gl i 5l 5 ool T

J16] i oslamal (P v s

A5 o3l b 5 CAT 5T el o
dsb 55 sy fSul Lo 5 05550 denS 4 2
Jols STy bglin [17] s ploil a5 YF+ o
Foo OV e 00 Ol 3L )y S Y
S Al Sen B s 3sode wST, 5L Al S
p)dufljbjlsuosjwj\m.aﬁ&ﬂww
5SS LS DS sy p Bk FeliE
Dl Soge 4 gmFT STy e (Ab 4
FosbYF =50 dgb 53 (OD/min) ol ol
Jpe p 68T b o 5T b s o ads ) ol
mM-lc- f+ Y6 gl o, by OywY
—a3ll sl ol 53 3T Sl 5 als Im

A3 5 uMol/gFW.min &

OLlE o, s Lole Ol e (o, S sl
VEF e ST 5 T oislejT )3 okijlag
5059, Ol S oiI ! g A plsil (0121
S Sad Ol g s () 5 LS oslanal JlnS™ Gy,
ooy Oln (§ S o5 (Sl 5 e g5 Sl ol

18] s 3 eslinal o g b oSas S 35



Cadasd g Slidad 6 jlad (110 ) pSy 9 Sy Jlw (gl 5l

Jsb 5 sl 0,8 S3gl L5 S Lakie Jhash
Li 5,18 [20] wals il i1 sas,T oS o5,
2 &S Jsb Il el o)s 3l 58

s gl all o Kaags ([21] w85

s gme Ol (gyls F e Cog o b (sla SO

Slao g o8 O3 gl F1 Wbyl 4 e -V Joua
(SlAxed oS 53 yolis DA 9 (S 5ele 8

Do Fub D0 Do TP opbwgtl Ol x50 &b
. £ ,/ —
ool osegs 21 At e e awr ol o g
g
ols” £l Hf
LY +/f\ns 0 S OA/FFFEE gk EpEE Wa/FVEEE Sy sl
gLl it caesls o S0le anlie b ell
e VY Y YA rh AN ; §/Y0 4 s
39 ) g e S e Yo it Hles 4 bg e olS
VAR B I IR 8 e YV SE B VST Y YA - 5o
U Dl p S 5 B (s e Dk Sl
(we33)

Yo ohisl glasles b oS os dals jles 4 by

i

(=)

Al

(F Jgd) il

30 3l 0l 8ke awlie mls o shiles
Aol asls oS plinl S e Flo i 340
P SR G W S P G LGV [ W I
(oo SIS sla s 5 Jobo 25
[22] S o s 1) o 5 oS 0350
Ll oo 0,8 OlHdgl & Ldiie o ulds
oS s, K o 4 e S 1y (STl glat T

[23] szl bl 55 e

o 35 b 0, D36 L3S 0l 0 K,
b S oo sl ) ol iy (g0 gME ols

Sl S3AL 3 b T s Sul 4 4y

s gme SNl (ghyls oS e Cog o b sla 5 Kokee

&P

P e wesls (Sl el w5 lel
s A S ke Yo L3 sl 4 by 5
R3S sy dals Sl 4 by OT Olje o a8
CalL (gl e Ml (LT Ll 1 bles

(Y Jgu)

}1:.«»' oli:.wb ‘L&O.;:jﬂ Ls | ug‘wg °J-5-; LSL‘M))J,
ST 5 Slida sy S0 !y d e el
ol s sl wsls ol OLLE s sdee Sl

).)[19] .,b)\.,\fc.aﬁ:l? o\:f&&)@bkﬁf&ijb



“idiasd 9 SLidd 6 jlash (110 ) Sy 9 s Jlw (g3l Lo

viggsa  NOYbe Wb o/vvvb Y.

boolsgme Ol ghyls oof pte g b slan Sla

S5 g Blu kb
A5 Ol o ey dloosls o 80le el ol bl
5 A e Ske Yo Sk sl 4 by e il
S b a5 55 dals jles @ by pe OF 0o 0 58
et (LT Bl 1 2 5 p S e T D340
I 8 Ol o i (¥ Jods) CBIG (g)ls gne
LS s 1l pp S ke Yo S3sL Sl 4 by e
Ml bl Lld Gl dals o4 byl e
Ly 5 J8 S8 Ol (a8 5 SN (513 ine

¥ dgdr) 55 als e

U oo s sy 0 8 D30 ST
oS a5 o 5K e 4y men 5 18
ol A5l o dyls ST aler 31 aLS Aa sla
e b 31 [22] Wy oS as, Slis 35
OB Sy M) s Sk e SRIB1 3 0598
23 03578 Ol 0,8 Syl 5,8 L s 5 5,0
5SS el K 5,5 Iy 3l Sldaad Ol

raie b Gl e 8y sl s niEl LYo

diy g3 &Sy Dis S e opy a4 M ole
[24] sl Sl eyls i (Jshe el 5 o s)
L bl ol os (Ghmed pliyl (hl31 ol ol
313 Ol sty o Leils Lo po U155 o0 ¢ 850 )
S350 3208 L s 0 55 Ble Lyl o e
6o m Ot as 318 [25] weT s 4 o8
sls Silpl 1y gagsls & Pyl s LB b
Duranta ;68 « 4 gl a5 [26]
[27] ot ol o i S350 5,8 L erecta
L1 alded oS s bl dob i3l o Seass

28] wis S7 218 o Sly3 ek s 8

Olio g o4 O gl Pl pSbe dwlio -V Joo>

.@lm& elgf 4.5:?‘33"55)3'”

A ey e Dbl

N2 B8l ols g o &
) ) ) - )
(s (5% (% (oo

f/89%b ¥V VgAYYD /YD o

_L5L~?°

2 PF

o

v/¥Yva  «/Affab  \vivssa o/veeb 1K

_&

» ¥

P

Agssa +/AYfa \v/a¥ra  #/Yvva Y.

_&;‘ﬁ”




i

ol 2!

(=)

Cadasd g Slidad 6 jlad (110 ) pSy 9 Sy Jlw (gl 5l

5 by OS5 sl o E Dyl 5,8 e

j?lSlfM}sTc,‘.ﬁJlaé
Olie o caosls 50l aulin mls ulul
ke Y0 D356 s 4 b SYBS 0 5T
Wald sl & by e OT Ol op a8 5 2 5 p S
— s Ol (5T Blod i layles s b oS 5y

(F dod>) Sl g yls

oS Sl @S (sl o e dber 1 VG
035 ST n 5 GOk se 53 & il OLLS o
SIS 55 e 8 T ol [31] 5505 5
315 Ol bty el [32] 5,05 15T LIS sl
AT Sl Ol o8 I3 56l L &
oasy s [33] ol il ds s s VL
o 5 3L g slalii s o sls 0l (6,05
5 VO 5T e (Rl g A oS o sl
5 S8 cime [34] i Sl b, ST
b Ol s A5l g5 gm0, S350 &S s ST 5,18
o 5 LS laass; 5 bale s 1) SV 0 5T
Syt e 56 blas s Ll [35] s Il
LSL oS 5o SV 3T Sl 1y o
L« [19] w& 2,18 (Bacopa monnieri)

—r ol Sl bl sl Spbe b LT mbs

Y Glas 55 4t Sl Km0, Sly3 56 45 L

Cld cpoman Bl adls  slize Ol OLLE

bookisles Y gl € ws 518 sl by s
Ldls dald 4 G (g mi Bl bs o 8 O350
2B b b T ol L s 8 [7]
o8 Olyd gl 5,8 sls ol O Kiaays Slidss
S & (S5 se sSas I el

L11] s 8 s abeer
DM O

b ol o caesls ke aulis mls ulul
2 S e VD3 5 el 4 by 8 54k
—he T O3l sl 4 by e Ol o S 5 2

.(fdjv\?)bﬁj:-‘jgr;

AU 53 &S Slaligesn b Llg a0 B I3 sk
,;u@.ufﬁ@,baul,.ufmmb.u)uﬁ

J29] w,1iK

o5 Slyd sl S Ol oS 315 0L Lo 2leT ol
53bs S Sy3 b cble O e 4 2 Ol
b5 Eolo,B D3SE ) pp 8 ke Yo )
)J.MGAKJ;G,,;)J?@}:‘@,TQM
Cp A 4313 O g o mls b sl sl
Shyd gl g dald jo v (g amr j5 pdas Ol
Olj niS 5 A 03 p S e Vo hile 3 o)
As edalie o, Syl SYL glachle 5 auE
0,5 D3l 3,8 Ws S gl S i [11]
AU Bl e s |y S5 s a8



“idiasd 9 SLidd 6 jlash (110 ) Sy 9 s Jlw (g3l Lo

Sol 4 arp LSl s 4 S g5 LB
— ST bl e Ol bl sT Ol
L ol 5o &Sl 5 syl it alal) SISl
et o GYBI) Gl 8T o 5T Cdlad Ol e
Ol e 35500 JWl s 357 Iy ol 33l 0,5 5 46
o ORIl (2b ATy (B ol 5T
S Bl g o,E 03l Ll Cow b T
L39] sl 6,8 03 5L baw 5 odsld)l s5laSTt i
S gn o oLS 53 il 5T Ol e (2253 5
J40] sl zol 5l dals 4 S 0,85 D3 50 Hles
e 3T oS 53 il 5T Ol il 31 pios

J41] ws 8 5,18 o i 3 sl 8 L
Olio g 0,8 OHd b F1 wSlo dwlio ¢ Jou>

(Slred ol (210 yolis i § (O Ielgr 3

Ste 5 S350 § g ble 4 dt Sl (s 0 5T

[36] S an 5,8 o S5 0T 36 Cov S S

5l il gl
S 5 o e dmesls (S0l aglie b ulal
BT T I QR VNG, N (R I

(\cdjb)bfﬁjr;wv' jT' Q‘)J}:L

S der OlaS| 5T ldSse b pwbow 5T
[37] a8 o lablona 13T I sl pl 53 olE
OIS ST Ol a4 LB sl T
bad e 51 dled 0587 15l S5l i b (oo 5T 8
b Cpen S Ll SIS 55 blis o
LS o e 5 e Sl eSS Ol e
ool 5T (lgmee 3l Olis b Gudss =k .[38]

Sl o D3tz e 8 e Ve Chile o



o (N
9. Y

A4
el
A /;)

Cudad g i 6 jlos (110 1) S5 9 Cumy Jlw (g3l 5lo> G

by Dde 039 Wi Joo T 3Tl OSlwall (AT Ol o8 Dbl
(1) 5 (1) 5 » (SPAD) OE - o) S S 395 M)
¥ J99e) 039 ey U ool ol
(S99 P55 (5 yubs” (P
V/M-a «/A%D ¥\/++b +/%44b /A$AD V\¢/89va P o
EBl
\/AY.a VoA ¥\/A$b «/V+4b +/AYb V\F/59va P et
>~
\/VF:b Vg vo/FYYa /Vaga +/94Ya a4/99ve PSS T
>~
\/V+Yb \/+¥Ya YE/VYYC +/V\Yb /94YC Vo vYYb PLE-T g WA
>~

b Sl b ol 55 oode iyl 5. [43] st 5
A abie hagh 53 Jie Olse & S o b
slcbkle )5 b ane sk 4 Loy IS 0w
o) AL slaclale s 5 15l e 8 5 SU el
S WS Ol cpiies [44] Sl ils 2l Hles
ORIl o oS Bl s Wlg e D3t
ol e o ge YU glaclale 55 5 by IS Ol e
ol s b gl Lo lejT s [45] wss 61

Slgmee Sl ol 0,8 Sly3 b il o Cpiioee

i

ol 2!

[24] w&  P. vulgaris gweS, ,s Jbs S

(=)

SHsls e 0500 ol 53 s L3S Sl (rman
3, 1] e g jmn i GlaaliSS, il e se

MY 5 S b @ a5 (Bl o se o5 S35t

s sme Ol (gyls «F e Cog o b (sla SO

B9

Olie o i caosls o 80e aglin mls ulal
RS ke Y S sl 4 by e S LIS
s 4 b JS 858 Ol p 58T 5 2

(F dsdr) 30 2 e 8 e 5550

e Sl 51 S (8 3 (10050 (sl s
Lils 5 g Ol odas(lis Llg o oS Sl
SPAD Lug o &, i il ol s,
2 e AS Sllae S e b))l
GV luae [42] wab o () SV same L5

Jeo 5 IS Ol ol 53 ediasOlis Sl o Ses SPAD



“idiasd 9 SLidd 6 jlash (110 ) Sy 9 s Jlw (g3l Lo

Oljer 5 JB osb 4 L ol 55 0,8 S350

[24] st ol 5311, 05 2 s

5 1 53 ety 5 055,25 S Ol joa Rl dione
L3S AAF 0 D356 5 28 Ly g oS
oAF S 5 ey L (5 s alllas 5 .[30]

3,5 Iy Sl o Olysgl 5,8 Lol e

[49]
S5 o £

g OB g amis ol ps e 4 oDl
Oledsly il 53l Cels g Liles Sl 5 5 a1 (oL
Lo taloST ol L5 on OLS oS 5 50 5 25
PSP FPRRUIFEIVIEE P g R S -
P 5 oo e I b 5 (0555
ol 5T Ol n ¢ 2 IS Olej ¢ 5 Bl as oS
O 5 VB o 5T 2 leb ¢ b5 IS Ol 57,08
(L3 0kd L 0,8 S50 L ST SalS s joke
5 F o elasli s ol ST L3 s g
el e ol slag OLALS 4 o 2 (5l
Ol e a0, 53 56 3,8 (G ol gl ol
Sl 5 shiy sla el 55 (6l s &S ma

s et LS S50 50

é.gl’w .0

[1] Khan, M., Novoselov, K.S., et al.
Effects of silver nanoparticles on pearl
millet growth, photosynthetic pigments,

g Caliien OIS 3 pl 5l [46] i s e 335
Db oo odalin S olate Lgba'cmli Oles Cbls o«
Sud 9 039 o

Ol o caosls 5 0Le alin mls ulul
Vo L3 gL sl 4 b e S 55 035 5 ol
A3 )l LS 5y 0,8 S350 2 e 8 s
Sl (g4l gxe SNl (g T Llad I dals > o
Jsdr) 3 dals s bgr e 55 05525 Oljee (2 S 5
Ol ot claosls ke aglin s bl (F
D3 sl 4 by B, s el Ol
@bl Bld Sl dals b s 5y 23 5 08 )
G Ol g S 5SS (gHls gme D
—ka ¥ D3 s 4 by 55 S, s ety
I A p e ¥ Bl LS sy A e S

(F Jder) Sblls (g)ls gre Ol (g5l T Llowd

53 o D3l 3l sl Ol b GlesT s
2 05a s paie RPN Sl ble o nS
G oiizes Ll pl 3 b Slaed OlalE
ok Jlasl o, 34k oS ke oS s ST 518
) oty 3 03355 ot Olgn (K03 s 5 0
OV Kaass Fp [4T] sls lpl WS, s
polie O1 Olley Bl 4 )3 slpe sb didie
48] w50 WOT (iluang 5 oM
Lol 3 56 S L3S 0k 5 6 Ko edions

> . .. . .
oS 55 S @M pole Ol e se



Cadasd g Slidad 6 jlad (110 ) pSy 9 Sy Jlw (gl 5l

[11] Behzad, K., et al. Effects of silver
nanoparticles on morphological traits of
marigold plants. Iranian Journal of
Horticultural Science, 54(2), 205-215
(2024).

[12] Hoang Vu, N., et al. Silver
nanoparticles  increase  antioxidant
enzymes in lotus. Journal of Plant
Growth Regulation, 40, 1075-1088
(2021).

[13] Alkac, G., et al. Morphological
responses of lily flowers to silver
nanoparticle treatments. Floriculture
Research  Journal, 15(3), 112-118
(2022).

[14] Hosseini, H., Kermani, M., Bayati,
S. N., Bayati, S. First report of
Pelargonium flower break virus (PFBV)
on Pelargonium spp. from Iran and

determination of some molecular
characteristics. Journal of Ornamental

Plants, 6(2), 85-94 (2016).

[15] Ghasemi Ghahsareh, M., Kafi, M.
Scientific and Practical Floriculture,
Vol. 1 (in Persian). 2nd ed. Razavi
Publishing, Tehran, Iran, 636 p. (2012).

[16] Wagner, G. .
vacuole/extravacuole

Content and
distribution  of
neutral sugars, free amino acids, and
anthocyanin in  protoplasts.  Plant

Physiology, 64, 88-93 (1979).

[17] Clairborne, A. Catalase activity. In
CRC Handbook of Methods for Oxygen
Radical Research. Ed. R. A. Greenwald.
CRC Press, Boca Raton, FL, USA, pp.

Ji415283-284 (1985).

[18] Olsen, S. R., Sommers, L. E.

Phosphorus. In Methods of Soil

and antioxidant enzymes. Journal of
Plant Physiology, 292, 153758 (2023).
[2] Zhao, L., et al. Silver nanoparticle
exposure promotes oxidative stress and
DNA damage in wheat. Environmental
Science &  Technology, 53(10),
6065-6073 (2019).

[3] Li, X., et al. Impact of silver
nanoparticles on Arabidopsis thaliana

growth and  metabolite  profiles.
Ecotoxicology,  27(9), 1201-1213
(2018).

[4] Oukarroum, A., et al. Inhibitory
effects of silver nanoparticles on
photosystem II and oxidative stress in
Lemna gibba. Environmental Science
and  Pollution  Research, 19(7),
1680-1688 (2012).

[5] Igbal, M., et al. Toxicity of silver
nanoparticles to plants — mechanisms
and  phytotoxicity.  Environmental
Toxicology and Chemistry, 36(1), 198—
204 (2017).

[6] Byczynska, A., et al. Influence of
silver nanoparticles on ornamentals
postharvest life. Journal of Applied
Botany and Food Quality, 96, 73-83

(2023).
[7] Byczynska, A. Silver nanoparticles
prolong vase life of cut tulips.

HortScience, 52(8), 1114—1121 (2017a).
[8] Langroudi, M., et al. Silver
nanoparticles improve vase life in
Alstroemeria cut flowers. Journal of
Applied Botany and Food Quality, 93,
71-77 (2020).

[9] Byczynska, A. Postharvest quality in
tulips treated with silver nanoparticles.
HortScience, 52(8), 1114-1121
(2017b).

[10] Zawadzinska, A., et al. Impacts of
silver nanoparticles on lily bulb yield
and postharvest quality. Scientia
Horticulturae, 271, 109482 (2021).



“idiasd 9 SLidd 6 jlash (110 ) Sy 9 s Jlw (g3l Lo

morphology. Urban Horticulture, 12(1),
45-52 (2023).

[28] Jasmin, M., et al. Fenugreek stem
elongation under nanosilver application.
Indian Journal of Plant Physiology,
22(4), 563-570 (2017).

[29] Chen, X., Schluesener, H.J.
Nanosilver: A nanoproduct in medical
application. Toxicology Letters, 176(1),
1-12 (2008).

[30] Salachna, P., et al. Silver
nanoparticles influence nutrient
absorption in lilies. Scientia

Horticulturae, 250, 146-153 (2019).
[31] Gupta, S., et al. Catalase in plant
oxidative  stress  response. Plant
Physiology and Biochemistry, 47(6),
561-566 (2009).

[32] Bowler, C., et al. Antioxidant
defence mechanisms in plants. Trends
in Plant Science, 7(1), 12—-19 (1992).
[33] Sharma, P., et al. Silver
nanoparticle effects on antioxidant
enzymes in mustard. Plant Physiology
and Biochemistry, 50, 200-206 (2012).
[34] Gupta, S., et al. Enhancement of
catalase and APX enzymes in rice under
nanosilver. Plant Physiology Reports,
18(2), 144-153 (2018).

[35] Mehrian, S., Karami, M. Catalase

activity in tomato under silver
nanoparticles treatment. Plant
Physiology Reports, 20(3), 183-192
(2015).

[36] Movafeghi, A., et al. Catalase
activity changes in plants exposed to

nanosilver. Environmental and
Experimental Botany, 143, 141-148
(2017).

[37] Solfanelli, C., et al. Anthocyanins
in plant stress responses. Plant Cell,
18(5), 1144—-1156 (2006).

Analysis, Part 2. Eds. A. L. Page, R. H.
Miller, D. R. Keeney. 2nd ed.
Agronomy Monograph No. 9, ASA and
SSSA, Madison, WI, USA, pp. 403-430
(1982).

[19] Krishnaraj, C., et al. Silver
nanoparticle phytotoxic effects in
Bacopa monnieri. Colloids and Surfaces
B: Biointerfaces, 88(2), 406415
(2012).

[20] Shahraki, A., et al. Leaf

morphology changes in globe artichoke
under silver nanoparticles. Scientia
Horticulturae, 277, 109830 (2021).

[21] Wojdyta, T., et al. Changes in leaf
traits of Narcissus under nanosilver
treatment. Acta Scientiarum Polonorum,
Hortorum Cultus, 24(5), 79-90 (2025).
[22] Syu, Y., et al. Regulation of auxin
pathways by silver nanoparticles in
plants. Plant Physiology, 165(4), 1184—
1198 (2014).

[23] Feregrino, E., et al. Silver
nanoparticles as elicitors of plant
growth. Plant Growth Regulation, 92,
419431 (2018).

[24] Das, P., et al. Silver nanoparticles
stimulate nutrient uptake and growth in
Phaseolus  vulgaris.  Environmental
Science and Pollution Research, 25,
30284-30299 (2018).

[25] Ekhtiare, M., Maraghabi, R. Effect
of silver nanoparticles on stem height of
cumin. Journal of Medicinal Plants,
20(78), 134142 (2021).

[26] Tung, T., et al. Chrysanthemum

height = enhancement by  silver
nanoparticles. Plant ~ Ornamentals
Research, 17(4), 213-220 (2018).

[27] Aly, M., et al. Influence of

nanosilver on Duranta erecta

1B

3
&
‘€.

ol 2!

A

.,
- (:\.
3 S‘



Cadasd g Slidad 6 jlad (110 ) pSy 9 Sy Jlw (gl 5l

[49] Karimi Jafari, S., Hosseinzadeh

Namil, S. Effect of silver nanoparticles
on potassium content in saffron leaves.
Journal of Saffron Research, 8(3), 211—
219 (2020).

[38] Carocho, M., Ferreira, L
Anthocyanins as antioxidants in plants.
Food & Function, 4(7), 903-918 (2013).
[39] Zare, S., et al. Anthocyanin
changes in purslane wunder silver
nanoparticles. Iranian Journal of Plant
Physiology, 11(42), 1501-1509 (2022).
[40] Homaee, M., et al. Anthocyanin
content changes in potato under silver
nanoparticles. Scientia Horticulturae,
181, 141-146 (2015).

[41] Qian, H., et al. Silver nanoparticles
induce anthocyanin accumulation in
Arabidopsis. Environmental Science &
Technology, 47(2), 813-819 (2013).
[42] Zawadzinska, A., Salachna, P.
Effects of silver nanoparticles on
chlorophyll content in ornamentals.
Acta Scientiarum Polonorum, Hortorum
Cultus, 17(3), 85-96 (2018).

[43] Dunn, B., et al. SPAD meter
readings as indicators of plant
chlorophyll and quality. HortScience,
53(12), 1744-1750 (2018).

[44] Ehsanpour, A.A., et al. Chlorophyll
changes under nanosilver in plants.
Plant Biological Sciences, 14(2), 177—
184 (2015).

[45] Ghorbanli, M., Kiapour, S.
Chlorophyll content variations in plants
exposed to nanosilver. Photosynthetica,
50(1), 118-124 (2012).

[46] Pourbeyrami Hir, H., et al. Effect
of silver nanoparticles on chlorophyll in
marsh iris. Aquatic Botany, 174,
103416 (2021).

[47] Guzman-Baez, A., et al. Silver
nanoparticle foliar application improves
tomato nutrient uptake. Scientia
Horticulturae, 275, 109670 (2021).

[48] Elsakhawy, T., et al. Nanomaterials
optimize nutrient management in crops.
Agricultural  Nanotechnology, 4(2),
102-112 (2018).



“idiasd 9 SLidd 6 jlash (110 ) Sy 9 s Jlw (g3l Lo

Morphophysiological and biochemical response of geranium plant to silver
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KAbstract

applications, especially in agriculture, which affect the growth and quality of plants. In this study, the effect

plant was investigated. The experiment was conducted in a completely randomized block design with

physiological traits of plants is suggested.

Keyword: Geranium, growth and development, nanoparticles, ornamental plants.

.

Today, nanotechnology has led to the introduction of a large number of nano products, of which silver
nanoparticles are one of the most common nanomaterials. Silver nanoparticles are more widely used than other

types of metal nanoparticles due to their physical and chemical properties and have distinctive features and wide

different concentrations of silver nanoparticles on some physiological and morphological indicators of geranium

replications by applying silver nanoparticles treatment at four concentrations (zero, 10, 20 and 30 mg/L). The
results showed that various growth indices including leaf blade width, plant height, stem diameter, flower
diameter, catalase enzyme activity, flowering time, and petal anthocyanin content, leaf chlorophyll, and nitrogen
and potassium elements increased significantly under the influence of silver nanoparticles. The highest and best
levels of these indices were observed at concentrations of 20 and 10 mg/L of silver nanoparticles. Based on the

results of this study, the use of silver nanoparticles as a suitable stimulus for improving growth indices and
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