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Table 1. Analysis of variance for different levels of chitosan (CH) and osmotic potential (OS) for
some biochemical traits of sweet corn seed

Sl o ko
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POV S 0N » Mean Square
S.OV. ‘f’ Jlwgloss | ssllssogle nsm Sty b e
d Soluble " Malondialde Hydrogen Soluble
Proline : .
sugars hyde peroxide protein
olsS (CH) 5 2.01™ 1.09™ 6.96™ 0.39™ 31.20"
Syl 25 (OS) 3 230.03"* 58.08" 1.45™ 27.08™ 296.16™
CHxOS 15 0.011" 0.023* 1.13* 0.0015™ 0.53"
besl sl Error 48 0.004 0.002 0.0000007 0.0008 0.006
(4220 Seets 2 0.21 0.87 1171 0.70 0.55
C.V. (%)

#% NS
9

oy ) 50 Jlaml mlaw )8 s pre ¢)lo gire jf T 4
s and ** represent not significant, significant at 5% and 1% probability, respectively.

Ot D33 Jeloro ol slyizme sl (1S g sieml G DI (e Siles anlie Y Jouar
Table 2. Mean comparison of the effects of osmotic potential and chitosan for
soluble sugars content of sweet corn

J5l.7m ‘_;La:‘.\.;ﬁ L;lj:;m

e g5 SslesS zola Soluble sugars content
(mg.g'FW)
0 25.93¢
. ‘ e
GL Sroe J-L~ 3 28.19¢
Osmotic potential 6 30.42%
(bar) 9 34.332
shio ol Distilled water 29.38¢
(o)) i 2o ol;sS Chitosan-free 29.16f
Chitosan (%) 0.25 29.91¢
0.5 30.22°
0.75 30.03°
1 29.61¢
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Means with similar superscript letters are not significantly different at P<0.05 of
Duncan's multiple range test.
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Table 3. Analysis of variance for the effect of different levels of chitosan at each level of osmotic
potential using the slicing method for some biochemical characteristics of sweet corn seeds
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smotic potentia } S| ..
(bar) df Oelon asallsogelle U)H”A; U Jsisml ul;”
Proline  Malondialdehyde ydrogen oluble
peroxide protein
0 5 0.24™ 416" 0.097" 9.98"
-3 5 0.19* 0.00056™ 0.098"" 12.16™
-6 5 0.18™ 0.000000675™" 0.116™ 3.64™
-9 5 0.54™ 0.000000667"" 0.083™ 7.02""
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" and ** represent not significant, significant at 5% and 1% probability, respectively.

B distilled water
@ chitosan 0.5%

Proline content (umol/g)

O =N WAE NSO

i ©

V7

(539 55 539 255 32 J909 550) (59 3 (Slgiono

Qchitosan 0%
@ chitosan 0.75%

Bchitosan 0.25%
Bchitosan 1%

(L) gl Jomsilsy

Osmotic potential (bar)
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Fig. 1. Mean comparison of the effects of different levels of chitosan on the proline content of sweet corn at
each level of osmotic potential. (Means comparison was done using L.S.Means procedure and at each level

of osmotic potential, means with at least one common letter are not significantly different).
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Fig. 2. Mean comparison of the effects of different levels of chitosan on malondialdehyde content of sweet
corn at each level of osmotic potential. (Means comparison was done using L.S.Means procedure and at each
level of osmotic potential, means with at least one common letter are not significantly different).
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Fig. 3. Mean comparison of the effects of different levels of chitosan on hydrogen peroxide content of sweet

corn at each level of osmotic potential. (Means comparison was done using L.S.Means procedure and at each
level of osmotic potential, means with at least one common letter are not significantly different).
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Fig. 4. Mean comparison of the effects of different levels of chitosan on the soluble protein content of sweet
corn at each level of osmotic potential. (Means comparison was done using L.S.Means procedure and at each
level of osmotic potential, means with at least one common letter are not significantly different).
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Table 4. Mean square resulted from the analysis of variance for some germination indices of sweet corn as
affected by different levels of chitosan (CH) and osmotic potential (OS)
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" and ** represent not significant, significant at 5% and 1% probability, respectively.
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Table 5. Mean comparison of the effects of osmotic potential and chitosan on some germination parameters of

sweet corn
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percentage Rate Mean germination . Jpp iont
(%) (Seed/Day) time (Day)
S ool Jmniliy 0 70.80? 23.822 0.974 0.246*
n) -3 56.11° 11.69° 1.21¢ 0.236°
Osm.otic -6 49.34¢ 7.86¢ 1.30° 0.233°
potential (bar) -9 36.73¢ 2.614 1.48° 0.223¢
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(22, OlisS 0.25 53.58 11.93° 1.23% 0.235°
Chitosan (%) 0.5 57.69° 14.02* 1.14¢ 0.238*
0.75 55.86 13.172 1.20%¢ 0.2372
1 50.41¢ 9.83¢ 1.28% 0.2322
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In each column, means with similar superscript letters are not significantly different at P<0.05 of Duncan's

multiple range test
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Table 6. Analysis of variance for the effect of different levels of chitosan in each level of osmotic
potential using the slicing method for some germination characteristics of sweet corn seeds
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s and ** represent not significant, significant at 5% and 1% probability, respectively.
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Table 7. Mean comparison of the effect of different levels of chitosan on some germination parameters of
sweet corn in each level of osmotic stress
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Extended Abstract

Introduction: Sweet corn (Zea mays var. saccharata) is a corn variety that is distinguished from other
varieties due to the presence of genes that affect starch production in the endosperm. Given that the most of
plants including sweet corn face with problems such as non- uniform germination and poor seed emergence
in the early stages of germination. Thus, the use of organic stimulants is one of the ways to reduce the
harmful effects of non-biological stresses, increase seed germination, uniform appearance and increase their
yield and quality. The present study was carried out to investigate the effect of different concentrations of
chitosan on seed germination and some biochemical traits of sweet corn under osmotic potential conditions.

Materials and Methods: To investigate the effect of chitosan and osmotic stress on germination and
biochemical parameters of sweet corn, a factorial experiment was conducted in a completely randomized
design with four replications at the Seed Technology Laboratory, Faculty of Agriculture, Yasouj University
in 2017. The first factor was osmotic stress at 0, -3, -6, and -9 bar osmotic potentials and the second factor
was pre-treatment at five levels of chitosan zero, 0.25%, 0.5%, 0.75% and 1% and one level of distilled
water. The seeds were immersed in the desired solutions of chitosan for 3 hours at 25 °C and under dark
conditions, and then the pre-treated seeds were germinated under standard germination condition. In each
petri dish, 25 seeds were placed on a filter paper and osmotic potential was applied using polyethylene glycol
6000. Seed germination was carried out in the germinator at 25 + 1 ° C for 7 days under dark conditions. The
germination traits and biochemical traits were measured according to standard methods.

Results: Osmotic stress reduced germination percentage and germination rate, seedling vigour length
index, germination uniformity coefficient, allometric coefficient, and soluble protein content and also
increased the mean germination time, proline, soluble sugar content and hydrogen peroxide. Pre-treatment of
seeds with a concentration of 0.5% chitosan increased protein, proline, and soluble sugars content at all
osmotic stress levels. At the osmotic stress levels, the highest and lowest levels of hydrogen peroxide
respectively were observed in 0.5% chitosan treatment and distilled water treatment. The results showed that
pre-treatment with 0.5% chitosan increased germination percentage and rate and seedling vigour length
index, and also reduced the mean germination time and malondialdehyde. Pre-treatment of seed with zero
and 1% chitosan led to reduction in some of the germination and biochemical traits in comparison with 0.25,
0.5, and 0.75% chitosan.

Conclusions: The results showed that seed treatment with 0.5% chitosan could reduce the harmful effects
of osmotic potential on some germination and biochemical traits in sweet corn seedlings and improve
seedling growth.

Keywords: Allometric coefficient, Malondialdehyde content, Proline, Seed vigour

Highlights:
1-Chitosan increases the germination percentage and germination rate.
2-Chitosan increases soluble sugars, proline, and soluble protein.
3-Chitosan reduces the amount of malondialdehyde and hydrogen peroxide.

! M.Sc. Student Department of Agronomy and Plant
Breeding, Yasouj University, Yasouj, Iran

2 Associate Professor of Agronomy and Plant . .
. AR . . http://dx.doi.org/10.29252/yujs.7.1.1
Breeding, Yasouj University, Yasouj, Iran p:/iax.QoLorS yus

http://dorl.net/dor/20.1001.1.23831251.1399.7.1.5.2

* Corresponding author, E-mail: amoradi@yu.ac.ir CrossMark

(Received: 17.02.2019; Accepted: 15.08.2019)


pazhoheshi
cross

pazhoheshi
yasouj en




