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To study the effect of antioxidants and growth horm ones on seedling parameters of new and aging of

some maize hybrid seed. A laboratory experiment con  ducted in the Giza Central Seed Testing

Laboratory of Central Administration for Seed Certi fication, Ministry of Agriculture Egypt during May

and June 2018, to investigate the response of seedl ing parameters to antioxidants, and growth
hormones of new and aging of some maize hybrid seed . The result clearly indicated that seed produced
in 2017 season recorded highest shoot and root leng  th, shoot and root fresh weight, shoot and root dry

weight, seedling vigor index, percentages of seedli ng height reduction and relative dry weight
compared with those produced in 2016 season showed lowest values. The highest shoot and root
length, shoot and root fresh weight, shoot and root dry weight and seedling vigor index was obtained

from T.W.C. 310 hybrids, Followed by TW.C 324 and T.W.C 323. Priming in Humic acid at 500 ppm,
Ascorbic acid at 100 ppm, Folic acid at 15 mM and S alicylic acid at 100 ppm and H ,0, at 40 ppm

significantly exceeded shoot and root length, shoot and root fresh weight, shoot and root dry weight,

seedling vigor index, percentages of seedling heigh t reduction and relative dry weight compared to the

control treatment. The highest shoot and root lengt h, shoot and root fresh weight, shoot and root dry

weight, seedling vigor index, seedling height reduc tion and relative dry weight (%) were obtained from
GA3 at 50 ppm compared with 0, and GA3 at 25 ppm. | t could be concluded that for improving seedling

characters of old and new maize season, it must be recommended that soaking TWC 310 hybrid in
humic acid at 500 ppm and moisten by GA3 at concent  ration of 50 ppm.
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INTRODUCTION

ng

Maize (Zea mays L.) isa great and an imperative cereal crop grown all over the world. It considered also as one of
the main cereal crops, comes the third after wheat and
rice. Consequently, an excessive consideration should

compensate to increase maize productivity by either

*Corresponding Author’'s Email: shariefali42@gmail.com increasing the cultivated area or exploiting yield per unit



area in order to decrease the gap between its production
and consumption. To find the role of new and old seed
(aging) on maize seedling parameters. Generally, seeds
are very sensitive and susceptible to the adverse
circumstances. Seed deterioration can reduce of quality,
viability and vigour due to either aging or effect of opposing
conservation aspects (Bailly, 2004). During seed storage,
the natural oil inside the seeds will undergo diverse
biochemical changes and this will lead to the deterioration
and damage of the seed (Kausar et al., 2009). During the
priming process, catalase is the enzyme that plays great
role in the retrieval of seeds during aging (Kibinza et al.,
2011). Under salt stress, then improves in seedling maize
that noticed only from ethylene (ET) priming designates
that the stress tolerance in maize from ethylene priming is
a fundamental process for stress tolerance attainment,
which  explained, however, by other biochemical
mechanisms but not by changes in the antioxidant system
(Carvalho et al.,, 2011). The tallest radical and plumule,
seedling length and seed vigour produced by Hybrid Simon
under drought stress (Khodarahmpour, 2012). There
duction in the germination capacity, quality, viability and
vigor due to either aging or role of adverse environmental
conditions (Siadat et al., 2012). Early seedling
establishment improved by ascorbic acid, salicylic acid and
hydrogen peroxide application, by owing to improved
antioxidant defense system and nutrient homeostasis
(Ahmed et al.,, 2013). Seed pretreatment proved an
effective technique to improve seedling growth of maize.
The presoaking recommended harvesting better benefits
compared to other methods of priming (Tian et al., 2014).
The decline of seedling growth that inside the seed as
biochemical and enzymatic changes accrued due to
deterioration of maize seed (Kapilan, 2015). Drought
stress affected all corn seed characteristics and some
priming treatments were enough to invigorate the seedling
growth. The hormone priming under moderate drought and
osmo-priming under severe drought were the best cases
for seed improvement. (Khatami et al., 2015). Seed
priming in water or plant growth regulators decreases the
storage resistance capacity of corn seed (Pallaoro et al.,
2016).

Seedling growth of maize improved by seed priming with
Chitosan under low temperature stress (Guan et al.,
2009). Antioxidant enzymes protect cells against oxidative
stress. Catalase and peroxidase are two antioxidant
enzymes, which have an important role it decomposition of
H,0, in the cells (Rahnama et al., 2011). A significant and
synergistic effect on seedling growth under drought stress
due to seed soaking in 6-BA or PEG (Yuan et al., 2014).
The higher reduction in seedling characteristics are
consequence of seed deterioration due to increase aging
duration, catalase, and ascorbatper oxidase enzyme
decreased significantly (Boghori and Tabatabaei, 2015).
Priming with salicylic acid at 100 ppm and ascorbic acid at
100 ppm could improve the percentage of emergence and
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germination rate. Salicylic acid at 100 ppm and ascorbic
acid at 100 ppm enhanced root dry weight than other
treatments (Eisvand et al., 2015). Maximum of seedlings
parameters of the old or new seed of hybrid TWC 352
produced from soaking in antioxidant like ascorbic acid or
citric acid or salicylic acid or natural materials like yeast,
extract at the rate of 100 ppm for 18 hours (Kandil et al.,
2015). Seed priming and aging effects onseedling
percentage, seedling length, and vigor index were
significantly. Priming seed with gibberellins, under non-
aged conditions produced the highest normal seedling
percentage, seedling length and vigor index (Khajeh et al.,
2015). Priming seed with salicylic acid, kinetin and
gibberellic acid improved seedling growth (Nimir et al.,
2015). Priming seed can apply to improve seed quality
resulting in higher vigour while partly abolishing seed aging
effects (Wojtyia et al., 2015). Therefore, the goals of this
investigation aimed to study the effect of antioxidants, and
growth hormones of new and aging of some maize hybrid
seed to seedling parameters.

MATERIALS AND METHODS
Treatments and Experimental Design:

A laboratory experiment conducted in the Giza Central
Seed Testing Laboratory of Central Administration for Seed
Certification (CASC), Ministry of Agriculture Egypt during
May and June 2018. The aims of this investigation aimed
to study the response of germination character to
antioxidants, and growth hormones of seeds production
2016 and 2017 of some maize hybrids seed. Two factorial
experiments assigned to Randomized Complete Block
Design in four replications. The three types of maize seeds
of production (2016 and 2017) includes a separate
experiment. The three maize hybrids named 310, 323, 324
includes the first factor. The five types of antioxidants,
Salicylic acid at 100 ppm, Ascorbic acid at 100 ppm, Folic
acid at 100 ppm, H,O, at 40 ppm and Humic acid at 500
ppm has the second factor determined at concentrations.
The three concentrations of study growth hormone as GA;
at 0, 25 and 50 ppm concentrations include the third factor
studied. Selected hybrids obtained from maize section
Field Crop Institute, ARC. Each hybrid was prim in the
antioxidants at above concentrations of 24 hours. Each
hybrid seed moistened using growth hormones as above
concentrations under the chamber condition at 25+1°c.
Thereafter, seeds moistened with distilled water under
control treatments. The prim seeds in antioxidants and
non-primed seed of study hybrids sown in Filter paper used
Twenty-five seeds per each treatment for each cultivar
allowed to germinate on Filter paper. The experiment
consists of 432 Filter paper arranged in a factorial
experiment in Randomized Complete Block Design
(RCBD) in four replicates in the Filter paper placedin a
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Table 1: Means of shoot length, root length, shoot fresh weight, and root fresh weight (g) of Maize hybrids seed of 2017 and 2016 season’s production.

Treatments Shoot Length Length | Shoot Fresh | Root fresh
(cm) Weight (g) Weight (g)

Date of production (D):

2017 22.01 19.31 0.55 0.25

2016 19.59 14.86 0.41 0.13

F- Test 5% * * * *

growth chamber for 8 days at 25-+1 °c for germination
according to ISTA, 2018.

Studied Characters:

New and old maize hybrid seed of study cultivars subjected
for determination of germination characters and seedling
parameters in the laboratory experiment. It measured eight
seedling characters, namely shoot and radical length,
shoot and radical fresh weight, shoot and radical dry
weight, seedling height reduction and relative dry weight
determined.

1-Shoot length (cm): Means of the shoot length of the
five seedlings from the seed to the tip of the leaf blade
recorded in centimeters.

2-Root length (cm): Means of the root length of five
seedlings from the seed to the tip of the root in centimeters
(cm).

3-Shoot fresh weight (g): Average the weight of five
seedling shoots measured and expressed in milligram (g).

4-Weight of fresh root (g): Mean weight of five seedling
roots measured and expressed in milligram (g) as the root
fresh weight.

5-Weight of dry shoot (g): Means weight of five seedling
shoots recorded and expressed in milligram (g) after oven
drying at 75 ° C for 48 h.

6-Weight of dry root (g): Means weight of five seedling
roots recorded and expressed in milligram (g) after oven
drying at 75 °c for 48 h.

7-Total chlorophyll (SPAD): Average of total chlorophyll
(SPAD) in seedling leaf samples assessed by SPAD-502
(Minolta Co. Ltd., Osaka, Japan).

8-Seedling Vigor index (SVI):
according to the following equation:

(VI) = (Average shoot length + Average root length) x
Germination percentage.

9-Seedling height reduction (SHR): It was calculated
using the following equation described by Islam and
Karim (2010).

SHR (%) = Plant height at control — Plant height at saline
condition/Plant height at saline condition x 100.

10-Relative dry weight (RDW): It was calculated using
the following equation described by Islam and Karim
(2010).

It was calculated

Experimental analysis:

The data collected was an analysis of variance technique
using the MSTAT-C statistical package programmed as
described by a procedure of Gomez and Gomez (1991).
The lest significant differences test (LSD) for 5 and 1 %
level of probability used for comparisons between
treatment means, according to Snedecor and Cochran

(1980). The data analyzed statistically following a RCBD
design by MSTAT-C computer package developed by
Russel (1986).

RESULTS AND DISCUSSION
New and old (aging) seed:

Average numbers of shoot length, root length (cm), shoot
fresh weight (g), root fresh weight (g) as affected by
studied maize seed priming in growth regulators and
antioxidants concentrations are presented in Table (1) the
results showed that there were significant differences due
to hybrids in shoot length, root length (cm), shoot fresh
weight (g), root fresh weight (g) seed of 2017 and 2016
season’s production.. The result clearly indicated that seed
produced in 2017 season recorded highest shoot length
(Cm), root length (cm), shoot fresh weight (g), root fresh
weight (g) which were 22.1, 19.31, 0.55 and 0.25,
respectively compared with those produced in 2016
season showed lowest Shoot Length (Cm), Root Length
(cm), Shoot Fresh Weight (g), Root fresh Weight (g). In
addition, shoot dry weight (g), root dry weight (g), seedling
vigor index, seedling height reduction (%) and relative dry
weight (%) as affected by studied Maize hybrids are
presented in Table (2). The results showed that there were
significant differences due to hybrids in shoot dry weight
(g) in seed of 2017 and 2016 season’s production. The
result clearly indicated that seed produced in 2017 season
recorded highest shoot dry weight (g), root dry weight (g),
seedling vigor index, seedling height reduction (%) and
relative dry weight (%) compared with those produced in
2016 season. These results are in agreement with those
reported by Kandil , et al (2015). Seed deterioration can be
reducing of quality, viability and vigour due to either aging
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Table 2: Means of shoot dry weight (g), root dry weight (g), seedling vigor index, seedling height reduction (%) and relative dry weight (%) of Maize

hybrids of 2017 and 2016 season’s production.

Shoot  Dry | Root Dry | Seedling Se_edlmg Relative dry
Treatments Weight () | weight (@) | Vigor index | N€ignt weight (%)
reduction
Date of production (D):
2017 0.05 0.03 3827.4 16.54 154.4
2016 0.03 0.02 2964.1 27.33 175.5
F-Test 5% * * * * *

Table 3: Means of shoot length, root length, shoot fresh weight (g), and root fresh weight (g) of studied Maize hybrids.

Treatments Shoot  Length | Root Length | Shoot Fresh | Root fresh
Hybrids (cm) (cm) Weight (g) Weight (g)
T.W.C 310 22.7 18.1 0.541 0.220

T.W.C 323 19.7 16.3 0.443 0.160

T.W.C 324 19.9 16.9 0.474 0.202

LSD 5% 0.2 0.2 0.010 0.004

Table 4: Means of shoot dry weight (g), root dry weight (g), seedling vigor index, seedling height reduction (%) and relative dry weight (%) of studied
Maize hybrids.

Treatments Shoot  Dry | Root Dry | Seedling ﬁeeiegj?]ltlng Relative dry
Hybrids Weight (g) weight (g) Vigor index reduction weight (%)
T.W.C 310 0.051 0.041 3607.4 18.8 153.7

T.W.C 323 0.041 0.021 3022.2 24.7 171.7

TW.C 324 0.042 0.031 3216.2 22.2 169.5

LSD 5% 0.002 0.001 37.6 0.7 0.6

or effect of opposing conservation aspects (Bailly, 2004).
During seed storage, the natural oil inside the seeds will
undergo diverse biochemical changes and this will lead to
the deterioration and damage of the seed (Kausar et al.,
2009). During the priming process, catalase is the enzyme
that plays great role in the retrieval of seeds during aging
(Kibinza et al., 2011). These results are in agreement with
those reported by Kandil et al. (2015).

Maize hybrids Performance:

The results showed that shoot length, root length (cm),
shoot fresh weight (g), root fresh weight (g) as affected by
studied Maize hybrids in are presented in Table (3). The
results showed that there were significant differences due
to hybrids in shoot length, root length (cm), shoot fresh
weight (g), root fresh weight (g). The highest shoot length,
root length (cm), shoot fresh weight (g), root fresh weight
(g) was obtained from T.W.C. 310 hybrids, Followed by
T.W.C 324 and T.W.C 323. The tallest radical and plumule,
seedling length and seed vigour produced by Hybrid Simon
under drought stress (Khodarahmpour, 2012). Similar
conclusion was obtained from results of Zahra (2012),Tian
(2014), Ranganathan (2015) and Kandil et al. (2015). In

addition, shoot dry weight (g), root dry weight (g), seedling
vigor index, seedling height reduction (%) as affected by
studied Maize hybrids in are presented in Table (4). There
are significant differences due to hybrids in shoot dry
weight (g), root dry weight (g), seedling vigor index,
seedling height reduction (%) The highest shoot dry weight
(9), root dry weight (g), seedling vigor index, was obtained
from T.W.C. 310 hybrid. The highest seedling height
reduction percentage was obtained from T.W.C 323
hybrids. Similar conclusion was obtained from results of
Zahra (2012), Tian (2014), Ranganathan (2015) and
Kandil et al. (2015).

Antioxidants Effects:

The results showed that shoot and root length, shoot and
root fresh weight (g) as affected by studied antioxidants are
presented in Table (5). The results showed that there were
significant differences among all studied Antioxidants.
Priming in Humic acid at 500 ppm, Ascorbic acid at 100
ppm, Folic acid at 15 mM and Salicylic acid at 100 ppm
and H,O, at 40 ppm significantly exceeded shoot and root
length, shoot and root fresh weight (g) compared to the
control treatment. It could be concluded that, priming in
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Table (5): Means of shoot length, root length, shoot fresh weight (g), and root fresh weight (g) of Maize hybrids under antioxidants concentrations:

Treatments Shoot  Length | Root Length | Shoot Fresh | Root fresh
(cm) (cm) Weight (g) Weight (g)
Control 16.81 14.52 0.33 0.10
Humic 500 ppm 22.71 18.19 0.56 0.25
Ascorbic 100 ppm 20.82 17.63 0.55 0.24
Folic 15 mM 21.06 17.25 0.50 0.20
Salicylic 100 ppm 20.95 17.84 0.50 0.19
H>0 40 ppm 22.47 17.06 0.44 0.16
LSD 5% 0.31 0.23 0.01 0.01

Table 6: Means of shoot dry weight (g), root dry weight (g), seedling vigor index, seedling height reduction (%) and relative dry weight (%) as affected by

studied antioxidants concentrations.

Shoot  Dry | Root Dry | Seedling Se.edlmg Relative dry
Treatments Weight (g) weight (g) Vigor index height weight (%)
reduction

Control 0.021 0.011 2485.9 0.0 100.0

Humic 500ppm 0.050 0.031 3555.2 31.8 189.6
Ascorbic 100ppm 0.050 0.030 3398.9 23.9 191.5

Folic 15 mM 0.041 0.030 3298.4 23.4 173.1
Salicylic 100 ppm 0.041 0.030 3476.8 24.9 191.1

H202 40ppm 0.041 0.022 3476.2 275 144.6

LSD 5% 0.002 0.002 53.2 1.1 0.9

Table 7: Means of shoot and root length (cm), shoot and root fresh weight (g) of Maize hybrids as affected by GA; concentrations.

Shoot Length Shoot Fresh | Root fresh
Treatments (cm) Root Length (cm) Weight (g) Weight (g)
0 ppm 18.93 15.85 0.411 0.141
25 ppm 20.89 17.13 0.480 0.190
50 ppm 22.59 18.25 0.560 0.240
LSD 5% 0.22 0.16 0.011 0.004

Humic acid at 500 ppm surpassed H,0O, at 40 ppm, Folic
acid at 15 mM, Salicylic acid at 100 ppm and Ascorbic acid
at 100 ppm in shoot length (Cm) by 1.05, 7.26, 7.74, 8.32
and 25.97% respectively. Similar conclusion was obtained
from results of Patricia, et al. (2013), Mansouri, et al
(2015), Mahmoud, and Sayed, (2015) and Muhammad,
et al (2015).

The results indicated that shoot dry weight (g), root dry
weight (g), seedling vigor index, seedling height reduction
(%) and relative dry weight (%) as affected by studied
antioxidants concentrations are presented in Table (6). The
results showed that, antioxidants are significantly
exceeded shoot dry weight (g), root dry weight (g),
seedling vigor index, seedling height reduction (%) and
relative dry weight (%) compared to the control treatment.
Early seedling establishment improved by ascorbic acid,
salicylic acid and hydrogen peroxide application, by owing
to improved antioxidant defense system and nutrient
homeostasis (Ahmed et al., 2013). Seed pretreatment
proved an effective technique to improve seedling growth
of maize. The pre-soaking recommended harvesting better

benefits compared to other methods of priming (Tian et al.,
2014). Similar conclusion was obtained from results of
Patricia et al. (2013), Mansouri et al . (2015), Mahmoud,
and Sayed (2015) and Muhammad et al. (2015).

Growth hormones effects:

Average of shoot and root length (cm), shoot and root fresh
weight (g) as affected by GAz concentrations are presented
in Table (7). The results showed that there were significant
differences in shoot and root length (cm), shoot and root
fresh weight (g) compared with the control treatment. The
highest shoot and root length (cm), shoot and root fresh
weight (g) were obtained from GA; at 50 ppm compared
with 0, and GA; at 25 ppm. Antioxidant enzymes protect
cells against oxidative stress. Catalase and peroxidase are
two antioxidant enzymes, which have important role in
decomposition of H,0O, in the cells (Rahnama et al., 2011) .
Similar conclusion was obtained from results of Irfan et al.
(2005), Chauhan et al. (2009), Lalitha (2016) Dryelle

(2016) and Dryelle et al. (2016). In addition, shoot and
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Table 8: Means of shoot and root dry weight (g), seedling vigor index, seedling height reduction (%) and relative dry weight (%) as affected by GA;

concentrations.
. Seedling .
Shoot dry | Root dry | Seedling : Relative dry
Treatments weight (g) | weight (g) | vigor index | N€ight weight (%)
reduction
0 ppm 0.030 0.020 2859.6 11.6 133.0
25 PPm 0.041 0.030 3271.1 22.4 167.1
50 PPm 0.051 0.031 3715.2 31.7 194.9
LSD 5% 0.002 0.001 37.6 0.8 0.7
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Figure 1 : Means of root length (Cm) as affected by the interaction between date of seed production and maize hybrids.
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Figure 2: Average of root fresh weight (g) as affected by the interaction between date of seed production and maize hybrids.

root dry weight (g), seedling vigor index, seedling height
reduction (%) and relative dry weight (%) as affected by
GA; concentrations are showed in Table (8). There were
significant differences on shoot dry weight (g), root dry
weight (g), seedling vigor index, seedling height reduction
(%) and relative dry weight (%) due to increase GA;
concentrations. The highest shoot dry weight (g), root dry
weight (g), seedling vigor index, seedling height reduction
(%) and relative dry weight (%) was obtained from GA; at
50 ppm. Similar conclusion was obtained from results
obtained by Irfan et al. (2005), Chauhan et al . (2009),
Lalitha (2016) Dryelle (2016) and Dryelle et al. (2016).

Interaction Effects:

Interaction between
effect:

date of production and hybrids

With respect to the effect of the interaction between date of
seed production (2016 and 2017) and maize hybrids on
shoot length, root fresh weight (g), dry shoot dry weight
and seedling vigor index are shown in Fig. 1, 2, 3 and 4.
The results clearly indicated that tallest shoot (21.0 and
24.5 cm), root fresh weight (0.15 and 0.29 g) and dry shoot
dry weight (0.3 and 0.4 g) and seedling vigor index (3043.7
and 4171.0) was obtained from the new and old seed of
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Figure 4: Means of seedling vigor index as affected by the interaction between date of seed production and maize hybrids.

Root Length (cm )

B %8~ B, B, B/ W .
H202 at40  Salicylicacid at Folicacid at 15 Ascorbicacid at Humic acid at Control
ppm 100 ppm m 100 ppm 500 ppm
72016 =2017

Figure 5: Means of root length (cm) as affected by the interaction between date of seeds production (2016 and 2017) and antioxidants.

T.W.C 310 cultivar, respectively. These results are in
agreement with those reported by Tian (2014), and Kandil
et al. (2015).

and

Interaction  between date of

antioxidants effect:

production

With respect to the effect of the interaction between date of
seeds production (2016 and 2017) and antioxidants on root
length, shoot fresh weight and height reduction (%) are
showed in Fig. 5, 6 and 7. The results clearly indicated
that tallest root (16.3 and 20.0 Cm), the highest shoot fresh
weight (0.51 and 0.63 g) and height reduction (38.5 and
25.2%) as affected by the interaction between date of

seeds production (2016 and 2017) and priming in Humic at
500 ppm, respectively. Priming with salicylic acid at 100
ppm and ascorbic acid at 100 ppm could improve the
percentage of emergence and germination rate. Salicylic
acid at 100 ppm and ascorbic acid at 100 ppm enhanced
root dry weight than other treatments (Eisvand et al.,
2015). Seed priming and aging effects on seedling
percentage, seedling length, and vigor index were
significantly. Priming seed with gibberellins, under non-
aged conditions produced the highest normal seedling
percentage, seedling length and vigor index (Khajeh et al.,
2015). These results are in agreement with those reported
by Chauhan et al. (2009) , Franklin et al. (2010), Gomaa
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Figure 6: Average shoots fresh weight (g), as affected by the interaction between date of seeds production (2016 and 2017) and antioxidants.

H202 at40 ppm Salicylicat 100 Folicat 15mM. Ascorbicat 100 Humicat 500 Control

2017 m2017

o
=

Figure 7: Means of seedling height reduction (%) as affected by the interaction between date of seeds production (2016 and 2017) and antioxidants.

Figure 8: Averages of shoot length (cm) as affected by the interaction between maize hybrids and growth regulators concentrations

et al. (2014), Hamid et al. (2014) and Mahdieh and
Elham (2016).

Interaction between date of production
hormone effect:

and growth

With respect to the effect of the interaction between maize
hybrids and growth regulators concentrations on shoot
length, shoot fresh weight (g) and shoot dry weight are
shown in Fig. 8, 9 and 10. The results clearly indicated that
tallest shoot (24.3 Cm), the highest shoot fresh weight
(0.62 g) and shoot dry weight (0.06 g) was produced from
T.W.C 310 hybrids with GA; at 50 ppm compared with
other concentration and control treatment. Priming seed

with salicylic acid, kinetin, and gibberellic acid improved
seedling growth (Nimir et al ., 2015). Seed priming and
aging effects on seedling percentage, seedling length, and
vigor index were significantly. Priming seed with
gibberellins, under non-aged conditions produced the
highest normal seedling percentage, seedling length and
vigor index (Khajeh et al., 2015). Seed priming in water or
plant growth regulators decreases thestorage resistance
capacity of corn seed (Pallaoro et al ., 2016).These results
are in agreement with those reported by Chauhan et al.
(2009) and Franklin et al. (2010) Tian (2014) , Ameeta
and Nikita (2016) and Lalitha (2016).
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Figure 10: Means of shoot dry weight as affected by the interaction between maize hybrids and growth regulators concentrations.
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Figure 11: Average of shoot length (cm) as affected by the interaction between maize hybrids and antioxidant.

Interaction between hybrids and antioxidants effect:

With respect to the effect of the interaction between maize
hybrids and antioxidant on shoot length and shoot fresh
weight are shown in Fig. 11 and 12. The results clearly
indicated that tallest shoot (24.5 cm) and shoot fresh
weight (0.64 g) was produced from T.W.C 310 hybrid when
soaking in Humic acid at 500 ppm compared with other
antioxidants and the control treatment. Maximum of
seedlings parameters of the old or new seed of hybrid
TWC 352 produced from soaking in antioxidant like
ascorbic acid or citric acid or salicylic acid or natural
materials like yeast, extract at the rate of 100 ppm for 18
hours (Kandil et al., 2015). These results are in agreement

with those reported by Farooq, et al. (2007), Rogério et
al. (2011), ljaz et al. (2015) and Bobak et al . (2015).
Interaction between maize
hormone effect:

hybrids and growth

Regarding the effect of the interaction between maize
hybrids and concentrations on shoot length and root fresh
weight (g) are shown in Fig. 1 and 1 . The results clearly
indicated that the tallest shoot (24.0 cm) and root fresh
weight (0.27 g) were obtained from T.W.C 310 hybrid and
soaking in GA; at rate of 50 ppm compared with other
concentrations and control treatment. These results are in
agreement with those reported by Chauhan et al. (2009)
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Figure 12: Means of shoot fresh weight (g) as affected by the interaction between maize hybrids and antioxidant.
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Figure : Means of shoot length (cm) as affected by the interaction between maize hybrids and concentrations.
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Figure 14 : Average root fresh weight (g) the interaction between maize hybrids and concentrations

and Franklin et al. (2010) Tian (2014)
(2016) and Lalitha (2016).

, Ameeta Nikita

Interaction between maize hybrids,
antioxidant and growth hormone effect:

priming in

There is no significant interaction between studied maize
hybrids, priming in antioxidant and growth hormone on
studied traits.

CONCLUSION

For maximizing seedling characters of date of seed
production (2017 or 2016) season, it could be
recommended that soaking hybrid TWC 310 in humic acid
at 500 ppm and moisten by GA3 at concentration of 50

ppm.



124. Glo. Adv. Res. J. Agric. Sci.

REFERENCES

Ahmad |, Basra SMA, Afzal |, Farooq M, Wahid A (2013). Growth
improvement in spring maize through exogenous application of
ascorbic acid, salicylic acid and hydrogen peroxide. Int. J. Agric. Biol.,
15: 95 100. http://www.fspublishers.org

Bailly C (2004). Active oxygen species and antioxidants in seed biology.
Seed Sci. Res, 14:93-107.DOI: https://doi.org/10.2478/s11756-013-
0161-y

Boghori M, Tabatabaei SA (2015). Accelerated aging reduces enzyme
activity and seedling growth of maize seeds. DAV International Journal
of Science 4(2): 145-152.
http://www.davjournal.org/?do=tpl.articles&magazine=30

Carvalho RF, Piotto FA, Schmidt D, Peters LP, Monteiro CC, Azevedo RA
(2011). Seed priming with hormones does not alleviate induced
oxidative stress in maize seedlings subjected to salt stress. Sci. Agric.
(Piracicaba, Braz.), 68(5): 598-602.
file:///C:/Users/Ali%20Sharief/Downloads/22713-26345-1-PB%20(1).pdf

Eisvand HR, Fathi N, Goudarzi D (2015). Effects of some PGRs on
seedling emergence and CAT and POD activity of maize under low
temperature stress. Iranian Journal of Plant Physiology 5 (3), 1393-
1402. http://ijpp.iau-saveh.ac.ir/Files/Journal/2015-08-
14_07.00.05_5%20Eisvand.pdf

Gomez KA, Gomez AA (1991). Statistical Procedures in Agricultural
Research, John Wiley and Sons, New York.
http://pdf.usaid.gov/pdf_docs/PNAAR208.pdf

Guan Y, Hu J, Wang X, Shao C (2009). Seed priming with chitosan
improves maize germination and seedling growth in relation to
physiological changes under low temperature stress. Journal Zhejiang
University Science B, 10(6):427-433. doi:10.1631/jzus.B0820373

Islam MM, Karim MA (2010). Evaluation of Rice Oryza sativa L.
genotypes at germination and early seedling stage for their tolerance to
salinity. The Agric., 8 (2): 57 - 65.
http://lwww.banglajol.info/index.php/AGRIC/article/view/7578

ISTA Rules (2016). International seed testing association. ISTA
Germination Sec. Chapter 19: pp. 19 - 41.
https://www.seedtest.org/upload/cms/user/OGM15-05-Proposed-
Changes-to-the-ISTA-Rules-for-2016.pdf

Kandil AA, Sharief AE, Seadah S, Al-hamery JJK (2015). (2015)
Germination Parameters Enhancement of Maize Grain with Soaking in
Some Natural and Artificial Substances. Journal of Crop Science,
6(1):142-
149.http://www.bioinfopublication.org/jouarchive.php?opt=&jouid=BPJO
000259

Kapilan R (2015). Accelerated aging declines the germination
characteristics of the maize seeds. Sch. Acad. J. Biosci., 3(8):708-711.
http://saspublisher.com/wp-content/uploads/2015/08/SAJB-38708-
711.pdf

Kausar M, Mahmood T, Basra SMA, Arshad M (2009). Invigoration of low
vigor sunflower hybrids by seed priming. International Journal
Agriculture & Biology, 11: 521-528.
http://lwww.fspublishers.org/published_papers/82867_..pdf

Khajeh M, Tabatabaei SA, Ansari O, Zadeh FS (2015). Improvement of
germination characteristics and enhancement of antioxidant enzymes
activity of safflower (carthamustinctorius I.) Aged seeds by used of
gibberellin. Cercet riAgronomicein Moldova Vol. XLVIIl, No. 3 (163).
http://www.uaiasi.ro/ CERCET_AGROMOLD/CA3-15-04.pdf

Khatami SR, Sedghi M, Sharifi RS (2015). Influence of priming on the
physiological traits of corn seed germination under drought stress.
Annals of West University of Timi oara, ser. Biology, XVIII (1):1-6.
https://biologie.uvt.ro/annals/vol_18_1/AWUTSerBio_June2015_1-6.pdf

Khodarahmpour Z (2012). Evaluation of maize (Zea mays L.) hybrids,
seed germination and seedling characters in water stress conditions.
African Journal of Agricultural Research, 7(45): 6049-6053. DOI:
10.5897/AJAR12.2113

Kibinza S, Bazina J, Bailly C, Farrant JM, Corbineaua O, Bouteaua H
(2011). Catalase is a key enzyme in seed recovery from aging during
priming. Plant Science, 181: 309-
315.D0I:10.1016/j.plantsci.2011.06.003

Nimir EAN, Lu S, Zhou G, Guo W, Ma B, Wang Y (2015). Comparative
effects of gibberellic acid, kinetin and salicylic acid on emergence,
seedling growth and the antioxidant defense system of sweet sorghum
(Sorghum bicolor) under salinity and temperature stresses. Crop &
Pasture Science, 66: 145-157. http://dx.doi.org/10.1071/CP14141

Pallaoro DS, Avelino ACD, Camili EC, Guimarées SC, de Figueiredo MC
e Albuquerque (2016). Priming Corn Seeds with Plant Growth
Regulator. Journal of Seed Science, 38 (3): 227-232.
http://dx.doi.org/10.1590/2317-1545v38n3163847

Rahnama A, Poustini K, Tavakol R, Afshari, Rasoulnia A (2011). Study of
antioxidant enzymes and lipid peroxidation in flag leaf of sensitive and
tolerant wheat (Triticum aestivum L.) cultivars to salt stress. Iran
Journal of Field Crop Science, 42(2): 359-371.
http://en.journals.sid.ir/ViewPaper.aspx?1D=208811

Russell, D.F. 1986.MSTAT-C computer based data analysis software
Crop andSoil Science Department, Michigan State University USA.
https://msu.edu/~freed/mstatc.htm

Siadat SA, Moosavi A, Sharafizadeh M (2012). Effect of seed priming on
antioxidant activity and germination characteristics of Maize seeds
under different aging treatments. Research Journals of Seed Science,
5(2): 51-62.
DOI: 10.3923/rjss.2012.51.62

Snedecor GW, Cochran WG (1980). Statistical Methods. 7™"Ed. lowa
State University Press, lowa, USA, ISBN-10: 0-81381560-6, Pp: 507.
https://www.amazon.com/Statistical-Methods-Seventh-isbn-
0813815606/dp/BO012S4NIE

Tian Yu, Guan B, Zhou D, Yu J, Li G, Lou Y (2014). Responses of Seed
Germination, Seedling Growth, and Seed Yield Traits to Seed
Pretreatment in Maize (Zea mays L.). The Scientific World Journal,
Article 1D 834630, 8 pages. http://dx.doi.org/10.1155/2014/834630

Wojtyla L, Lechowska KS, Garnczarska M (2015). Different Modes of
Hydrogen Peroxide Action during Seed Germination. Frontiers in Plant
Science, 7, Article 66. doi: 10.3389/fpls.2016.00066

Yasari E, Soraki SY, Saravi KO (2013). Appraisal of the effects of osmo-
priming and hydro-priming treatments on the seeds of corn (Zea mays
L.) cultivars. International Journal of Agronomy and Plant Production,
4:195- 203. http://www.cabi.org/cabd

Yuan Z, Wang C, Li S, Li X, Tai F (2014). Effects of different plant
hormones or PEG seed soaking on maize resistance to drought stress.
Can. J. Plant Sci. (2014) 94: 1491-1499doi: 10.4141/CJPS-2014-110



