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ABSTRACT

The Safflower Carthamus with the scientific name tinctorius Carthamus L. belongs to the composite
family and has antioxidant activity.Antifungal activity of silver nanoparticles synthesized by Safflower
Carthamus extract was investigated against bean root rot disease caused by Fusarium solani in laboratory,
greenhouse and field conditions.The synthesis of silver nanoparticles was evaluated by spectroscopic
analysis (UV.Vis), Fourier transform infrared (FTIR), X-ray diffraction (XRD) and transmission electron
microscopy (TEM).Factor disease severity were investigated in each pinto bean (Phaseolus vulgaris L.)
plant.The results of the formation of silver nanoparticles were confirmed by changing the color of the
silver nitrate solution to dark brown after adding the extract to the silver nitrate solution. The existence of
the absorption maximum by UV-Vis analysis in the range of 415 nm is a proof of the synthesis of
nanoparticles. Transmission electron microscopy showed the shape of nanoparticles to be spherical. XRD
analysis showed the average size of nanoparticles to be 20 nanometers.In laboratory conditions, using the
technique of mixing with the culture medium, the minimum growth inhibitory concentration (MIC) on the
mycelial growth rate of the fungus was 200 ppm. PPM was evaluated by impregnating bean seeds with
nanoparticles. The results of analysis of variance showed that the interaction effect between the
concentration of different nanoparticles and the effect of the disease-causing fungus on the measured
indicators is significant.
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Figure 1. X-ray diffraction image of synthesized silver nanoparticles
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Gl Ll s FTIR b (Sanghi, 2009) wisl e
AF0) emavea em-t oy aA oMt ssgae
Segoaims HLis 1£0) CM-T o0y cm-t
Sy 9575 45 Cunsl Wigad ;0 sl Gy Slawy,S
T asgame o ol Giagy 5l ol (sle disai
U7 alie YSYY CM-T O FoY Cm-t L eseom
3L o (Honary etal., 2013) l,\Sen g 5 0

Vo0 CM-1 osgiome iy g, L slanily
&l Jsdome s 45 R-CH 05,5 &) yol> Jl> ,o
= bgye 0 los S5 U5 Ll olac ol o 4y 0,
1 039350 ;O S jud S92 50 digad ﬁ_ll.;—l)o a5 Wigds
VY OM-Y Sy ol ol ol alie £Y4CM
15 aiga ol 45 Sy b 45 el C-CL il 4y Logy o
el T @l g0b 5 (090> B VY- cm-* 03 gdte
.(Hemath et al., 2010)

o)lac 5| Lol FT-IR odar cinb ) 2 dmsis
Aqueous  Carthamus tinctorius)S,I5° 1
sle b .l oals ools las (Y SWs) o(extract
L osgime 5 jee sle Siy ly3ails sotylas
sanlie glo Sy ains o lii ], FeeemFeoCM
L arvs oMt ls esgase o diged ol 4
1Y-ACM-T AYAF cm-tasyy cm-tyarsem
ST Lyl e 4o a5 s 515 #0Y cm-t
g Sg->g 4 bog e YTTY cm-! dgd> 40 Ll
Sy ol abges 3JUT 4o aS el 2iS O-H
wlie aS o)l I, 3YYY?P cm—loos.\_m 30 Jeol>
od> el (Luo et al., 2005) ) ) Sen 5 g zolis
A YAVY-TIYE CM-esga e Gl LI s FTIR
9 Ol (iS5 C-H gloossy 3925 slose
Sleg,l g Sladl lo b ey (550 e el

S 0579 i pol> Lidgh j0 ASAll oo bo digas
il s 4 Las YASY CM-T g sgaime 4o



~Fusarium solani z, ;| 56 azy, Sosws slem JyuS 50 0,8 L3 gl 15t ol i Fed 9 W o )s Y-

160 T
o

et
sl

st
or )
.
os)
ol
s
oz}

@t i

S Transmitanc2

oo}
o=
oe )
ot
as )

a5
a4l
B34

anion AE00 a000

ara (em-1)

1248, Eiéx\

2000 1500 1000

S8 ol ojlas 5o 8 gole a5 o (mte cindo JIUTLY oyl S
Figure 3. Fourier transform infrared spectroscopy analysis of Aqueous extract Carthamus tinctorius.
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