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Abstract

Introduction: Iron is considered as a micro-element with essential roles in plant metabolism
and also, is a cofactor in function of antioxidant enzymes. The strawberry is one of the favorite
fruits throughout the world and may be classified as a functional food as it is a rich source of
phytochemicals and vitamins. Therefore, nutrition of foliar minerals is of particular importance
for the rapid supply of plant nutrients. The aim of this study was to determination of optimum
concentration and evaluation the pre-harvest application of iron on some antioxidant enzyme
activities and qualitative characteristics of strawberry fruit during developmental stages.

Material and methods: The experiment was factorial based on a randomized complete block
design with three replications. This experiment was carried out at University of Zanjan in spring
and summer of 2018. Firstly, in a pretest, the effect of different amounts of iron was
investigated (0-200-400-600-800-1000-1200-1400-1600-1800 and 2000 pumol/L) at 3, 6, 9 and
12 days after the foliar application in some of the characteristics. Then, the concentration of
1400 umol/L was considered as the optimum concentration. Finally, data analysis was done
using SPSS.er 22 and means were compared by Duncan’s multiple range tests at 5% level of
Probability.

Results and discussion: Results showed that chlorophyll a, chlorophyll b, catalase, peroxides
and ascorbate peroxidase were significantly increased by iron treatment in comparison to the
controls. In addition, strawberry fruits treated with iron in comparison to the controls exhibited
lower MDA and H202 content. But it had no significant effect on SOD enzyme, pH and soluble
protein. In addition to the above results, application of 1400 umol/L iron accelerated fruit
ripening for 3-4 days. The main reasons for the effect of treatment can be related to the increase
iron content in plant, decrease in competition between vegetative and reproductive growth, as
well as better chlorophylls efficiency. According to the results, application of iron during fruit
growth stage increased the activity of most antioxidant enzymes and improved the quality of
strawberry fruit. These results are in agreement with those obtained by Pestana et al. (2013) and
Zaerei et al. (2016) of strawberry growth and crop yield improved by foliar application of iron
chelate. The experiments clearly demonstrated the beneficial effects of foliar Fe-EDTA
application on some antioxidant enzyme activities and qualitative characteristics of strawberry
fruit during developmental stages.

Conclusions: Overall, the findings of current study elucidated that for the production of
strawberry cv. Camarosa greenhouses and its cultivation in hydroponic, according to the results
of this study, a concentration of 1400 umol/L can be suggested by spraying method.
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Figure 3. The effect of iron concentration (1400 pmol/L) on catalase enzyme activity in strawberry fruit during
developmental stages

> .(Blakrishman et al., 2000) .S - Joe H205 ous
=l dilen POD 55T e Ol ol 2ass,
ool 8 L blS 085 0 g Oy 055 sk 5 SVBK
Jles 45 s 8 asie 5o wlie gla sy 5s .2l
Blakrishman et al., ) ¢ 2000587 o3, 55 s al
= ey 5 (Peyvandi et al., 2012) o5 0 (2000
el 8l > 5o (Zaerei and Sarikhani, 2016) ¢ .5,
S edi POD b Ko
35S T ol iy s al 3 s
L oS b o il cpl cdlas (ol Lol BYs S
Ol s oS 0535 53 ol Cdr LB el Ous i
(Az00z etal., 2012) 33 8 o jiics 35 w3l cnl b
O S N RO [P A R Sy O A
Sladlsusly Sl 4 Ol o Odemy 5 500 ilis
o S e 53 45 315 e O AeeST i 1S
s O3 s bogy ol 1S e Jes el 5 Las
5 48L G515 55 POD 5T Ellad Ols Oy 4l 0
o=l A Sl 1 OlalS o slis (aROS ls3cas b

ol osls Aulsal LS 5

HoasTy JosLE

Lot b shous (sloe gn ol SSls alio 3o
o o S aen 3 SUaSG b anglie s pal
S ol (et 555) £33 S b Cppm 550) Jsl S
S sl guls sxe St POD m-ﬂ KON [PERRPY
ol L el (slas s 43 POD W;I e Ol s
(¢ 550) pom Sy O B ald Gladisad & o
Sl e D8 s (225005 550) poler Sus b
Ml lacg ad 3 aS Jls s o bl sy
o S o il Slmo s 5o LS 0lis (5415 o
spe slacas Liess 5 ol glacas o S0
M POD 55l e Jlad s 51 e ol
5pss S b dsl os e o A edalie (ol e
Sk (ol e SV ) ol Cup bpse Sus
(F J52) a
dad b ale JT LS 5 5l o3k 3l4as POD o 51
ol S e ST Ll iS5 sen 5 are lamel
s i 5 S i s sl sl s

ez Ol e 4y Jaes Sla e il b alilis 3 (pimman



o L AT A ullad 5 b3S (33m AT oS 0 3D 3130 1Sa0 9 S ) saas

[any
o
1

3 Control

(o]
1

POD (U mg!protein)

m Fe-EDTA

Day after spraying (DAS)

oo Jolpo b KA 0smn 53 eS| b 3T Cdlad Ol gy gl 2 Ins S V¥ B Y IS
Figure 4. The effect of iron concentration (1400 pmol/L) on peroxidase enzyme activity in strawberry fruit during
developmental stages
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Figure 5. The effect of iron concentration (1400 pmol/L) on ascorbate peroxidase enzyme activity in strawberry fruit
during developmental stages
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Figure 6. Main effects of different times (A) and iron concentration (1400 pmol/L) (B) on superoxide dismutase
enzyme activity in strawberry fruit during developmental stages
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Figure 7. The effect of iron concentration (1400 pmol/L) on H,0, (A) and MDA (B) content in strawberry fruit during
developmental stages
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