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Abstract LS
This study evaluated the physiological responses of corn o
seedlings following the foliar application of chitosan S Ml s S5 Sl bl sl aalllae
nanoparticles (CSNPs). The CSNPs-mediated changes L ood 0blS Gaimd ol 3 i Ll O S st L s olS
in enzymatic antioxidants and photosynthetic pigments ; o )
were investigated. Ten-day-old corn seedlings were SIS0 Dt s LS sl O S S
sprayed with CSNPs at concentrations of 0 (control), 50 oias 0> b ShanalS ) st e S, 5 eyl

and 100 mg/L for five consecutive days. Foliar _ L -
application of CSNPs at both concentrations Fr ot s A s Sk Ve g 0 slac e s DS L
significantly increased leaf fresh weight compared to the e Be 53 a3 013528 S0 3 8 B ] s JIste 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 Sl Ol ol gme il O3S S0 L LAbd e 1 s 5

a significant increase in the concentration of os Koy Bl s cme Sl Lol en Ol5S ol _3LJ
photosynthetic pigments, including chlorophylls (Chl a Shoes o IR xRS

LZ@_)JJQ)_}MML&A}ﬁMWLf}jQ)})'Jﬁ&‘ﬁ\M

and b) and carotenoids. Compared to the control group, sy baggss 5 Chl b Chla iy )s fols (g5 g
the foliar utilization of CSNPs led to a significant VLIS llad S LB Sy o s 015555 516 L bl s
stimulation in catalase activity. The activity of . ) . o

the polyphenol oxidase enzyme had an upward trend in Jy Slaest  h l cdled s dald oy S e
response to the application of CSNPs. The activity of s el S350 sy 3 DS SU L il o
the superoxide dismutase enzyme also showed a o L P
significant increase due to the use of CSNPs compared S DS 51U 308 5 52 5 U s Ao g o 51 Zllad
to the control. In a similar trend, CSNPs had a OS5l il gy 5o ol Ol 1y (gols pme (il dals o

stimulating effect on glutathione reductase enzyme o ) o , .
activity compared to the control group. According to the Aol o3 5wl 53 55 525 05U 5l by (S i
results of this research, the foliar application of CSNPs B sbar O35S 50 (S0 s 8 (G cpl el el il
is significantly associated with an increase in s o T T )
photosynthetic pigments and induction in enzymatic SlacbieSt Al s Slaesiis RIE L der s
antioxidants, thereby improving plant growth and Sl 03 Caaslis 5 Ady ssm e 3o OF 5 &S sl eyl
resistance to stresses.

gl Law..;
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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)
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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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Abstract

Introduction: Biotic stresses (pathogen attack and herbivores), abiotic stresses (water deficit or excess, low or
high temperature, high salinity, ultraviolet radiation, heavy metals, various toxic pollutants), and particularly the
unpredictable combination of different stresses are highly detrimental to plants. Given the increasing food
demands of the world's growing population, enhancing plant tolerance to multiple stresses is essential. The use of
the biopolymer chitosan has attracted significant attention as a sustainable approach.

Materials and Methods: This study evaluated the physiological responses of corn seedlings following the foliar
application of chitosan nanoparticles (CSNPs). The CSNPs-mediated changes in enzymatic antioxidants and
photosynthetic pigments were investigated. Ten-day-old corn seedlings were sprayed with CSNPs at
concentrations of 0 (control), 50 and 100 mg/L for five consecutive days.

Results and Discussion: Foliar application of CSNPs at both concentrations significantly increased leaf fresh
weight compared to the 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 a significant increase in the concentration
of photosynthetic pigments, including chlorophylls (Chl a and b) and carotenoids. Compared to the control group,
the foliar utilization of CSNPs led to a significant stimulation in catalase activity. The activity of the polyphenol
oxidase enzyme had an upward trend in response to the application of CSNPs. The activity of the superoxide
dismutase enzyme also showed a significant increase due to the use of CSNPs compared to the control. In a similar
trend, CSNPs had a stimulating effect on glutathione reductase enzyme activity compared to the control group.
Conclusion: According to the results of this research, the foliar application of CSNPs is significantly associated
with an increase in photosynthetic pigments and induction in enzymatic antioxidants, thereby improving plant
growth and resistance to stresses.
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