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Abstract LS
This study evaluated the physiological responses of corn o
seedlings following the foliar application of chitosan S Bhdse Sl s S5 s Dleis pb5l gl aalllas o
nanoparticles (CSNPs). The CSNPs-mediated changes L os OBLS (Gais ol 55 ki Ll 0SS0 L s oS
in enzymatic antioxidants and photosynthetic pigments ;

were investigated. Ten-day-old corn seedlings were SB35 iS5 LS L sl 05 S 0
sprayed with CSNPs at concentrations of 0 (control), 50 0550 03 D GlaamalS U )y (St st (e 5 eyl

and 100 mg/L for five consecutive days. Foliar _ o -
application of CSNPs at both concentrations Er ot e A s e S e Ve g 0 gl s DS L
significantly increased leaf fresh weight compared to the e Be 53 a3 013528 50 3 8 s L] s I sze 53,
control group. A significant increase in the root fresh
weight also resulted from the foliar application of
CSNPs. Foliar spraying with CSNPs was associated with Bls Ol (ool me Sill 0SSt L aldskeae 3 s 5

a significant increase in the concentration of e oS e s e ludl L ol s ot 3Ly
photosynthetic pigments, including chlorophylls (Chl a Sloo s S AL e CBSSE sl

Wisy 505 s ald s S 4 Sl S 5 035 ls sme il

and b) and carotenoids. Compared to the control group, sy basysls 5 Chl b Chla s )s fols sy
the foliar utilization of CSNPs led to a significant SVBIS s il L5 S, 5 e 01552 516 L 2L slons
stimulation in catalase activity. The activity of ) o

the polyphenol oxidase enzyme had an upward trend in B SheeSt B3 G sl cdled s dald o S 4 e
response to the application of CSNPs. The activity of ALl dals a4 Cd S3sae Ly 8 OUAS SU L SLT e
the superoxide dismutase enzyme also showed a - B . o P _
significant increase due to the use of CSNPs compared Sl D528 56 3 258 J 03 5 U s> A g o 51 Zllad
to the control. In a similar trend, CSNPs had a O35S 50 i (slgy o ol LIS 15 (ols ame iulsdl dals &
stimulating effect on glutathione reductase enzyme . R .
activity compared to the control group. According to the Aald o S L alie 3 51853, 056 5I8 @l adlad L (S 5
results of this research, the foliar application of CSNPs BB oba OIS HL (S 5, el al s el il

is significantly associated with an increase in < . e
LY ) S : Laoldens! 2T s lae K, il Ll ;
photosynthetic pigments and induction in enzymatic SaolhSt 5 s Glaess I L e e
antioxidants, thereby improving plant growth and 2l s Caslie 5 Ay s Camse Gk OF 51 &S cl a5l
resistance to stresses. si s i
RO T ol al® s
Keywords: Apthdeants, Chitosan, Nanoparticles, S35 05158 A e (6355128 (OS] _T 5lS olalS
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Fig 1- Changes in leaf fresh weight (a) and root fresh weight (b) following foliar application of

CSNPs at two concentrations, including 50 and 100 mg/L (different letters on the columns
indicate significant mean differences based on Tukey's test)
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Fig 2- Changes in chl a (a), chl b (b), and carotenoid (c) in response to the foliar application of
CSNPs at two concentrations, including 50 and 100 mg/L (different letters on the columns
indicate a significant mean difference based on the Tukey's test)

S5 A 5> 35 SOD sl s 3D K2 USE) A8 dal o3 8 4 o CAT .l alisShe

OLE 1y uls owme a5l aals 4 s CSNPs b S » e LA PPO o 5T o Jles (32



Vs e il el o1 2 s gt ey K, 5 0lsS 5U S 8 b e

E) CSNPs50 ojjf 3> O C)}L&J (3d Jg.}b)
345 )15 g=e CSNPs100

=y
o
[

o
-]
1
vl
0]

o
o
L

CAT (Unit E g 'fw)
g
L
o

o
r
1

o
=)

T
Control CSNPs50 CSNPs100

Q

0.4+

SOD (Unit E g'fw)

T
c Control CSNPs50 CSNPs100

PPO (Unit E g 'fw)

(=2

GR (Unit E g 'fw)

d

2o SCSNPS sl (g5, 53 .(3C SKa)sls
Coils dals 05 8 b amglie 55 GR sl s

2.0
a

+

-
(3]
[

=y
=)
1

o
2]
1

0.0~

T
CSNPs50

Control CSNPs100

1.5+
a
1.0+ _a|b_
0.5
Cc

0.0~ T

Control CSNPs50 CSNPs100

3(0) 35 s0mms A1 5 3o (D) laenST J3 L (@) HYUE Julo OlaeST ST 6uﬁ;1 RN P S JUIFT I i T3
D) o3 p S Ve 500 ke 53 53 CONPS b )3 ol (55 abdshowe Jlisy () 56855, 05506 18
(Col (S 55 05031 ol p L &iln s me Sl IV D gt (55 S gline
Fig 3- Changes in the activity of some antioxidant enzymes, including catalase (a), polyphenol
oxidase (b), superoxide dismutase (c), and glutathione reductase (d) following foliar spraying of

corn plants with CSNPs at two concentrations, including 50 and 100 mg/L. Different letters on
the columns indicate a significant mean difference based on Tukey's test
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