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ABSTRACT

Introduction: Maize (Zea mays L.) is one of the vital cereal in the world, providing essential calories, minerals and vitamins to millions.
Despite significant investments in developing high-yielding varieties and hybrids, maize yields remain suboptimal because of various
production constraints. One of the problems of producing cereals, such as corn hybrid, is unequal and poor germination and seedling
establishment. Seed priming is an effective method for improving seed germination and seedling growth in crops and corns, being
considered straightforward, cost-effective, and efficient. But the disappearance of positive priming effects and decrease of seed longevity
during storage may limit its application. The present experiment was conducted with the aim of nutrient seed priming and priming duration
on the germination and growth parameters of corn as supplementary nutrition methods.

Materials and methods: The current experiment was carried out through laboratory and glasshouse conditions during 2022 at PARS Agro
Industry CO, Ardabil, Iran. The experiment was carried as a factorial experiment based on a completely randomized design with three
replications. Five concentrations of Zn; 0 (control), 50, 80, 100 and 150 mM and three priming durations; 8 h, 12 h and 24 h were used for
the laboratory experiment whilst the 150 mM concentration and 8 h duration were excluded in the glasshouse experiment.

Results: Analysis of variance of laboratory data showed that germination percentage (GP), germination rate (GR), germination index (Gl),
vigor index (V1) and seedling dry weight (DW) were significantly affected by Zn priming. Seed priming duration and Zn x priming duration
interaction was also significant on all traits. The highest germination percentage (GP), germination rate (GR), germination index (Gl), vigor
index (VI) and seedling dry weight (DW) were obtained from 100 mM Zn and 24 h duration-priming seeds, which were significantly higher
than control. The results of the glasshouse experiment showed that seed priming had significant (P < 0.01) effects on plant fresh weight
(PFW), plant dry weight (PDW), plant diameter (PD), plant height (PH), chlorophyll content index (CCI) and root length (RL). Seed
priming duration had significant (P < 0.01) effects on plant dry weight and plant diameter. These parameters were improved by priming at
100 mM of the Zn for longer (24 h) time.

Conclusion: This suggests that with optimum Zn concentration level and appropriate priming duration can improve germination and
seedling growth and hence maximization of the growth parameters. The result should be extended to a wider range of corn varieties under
suitable management of Zn fertilizer and priming duration.
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Table 1- Physical and chemical characteristics of the farm soil (0-30 cm sampling depth)

Sk cal Sk el STonss ST esks SoySilcolan anacsl sy
Soil texture Soil particles Organic Organic EC (ds/m) (PH) Lol
o o Edns carbon (%)  matter (%) sp
Clay (%) Sand (%) Silt (%)
%)
=8 16 44 40 0.8 0.23 1.33 7.36 24.63
PpPM) & pas 5 J.«ALLC L;‘5.'2.7:.@ pm) l.tbL;..'\i.o}..n') clale
Content of essential elements (ppm) Micronutrient concentration (ppm)
o) JENE iy Iron &l zZinc &, Cu Mn
Nitrogen Phosphor Potassium
(%)
0.08 0.8 378.4 7.72 0.5 1.34 17.72
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Table 2- Analysis of variance (ANOVA) for the effect of concentration and duration of priming

with zinc on corn seed germination indices under in vitro conditions

Sl gilie @hilazys el aos (Gialr cepm el asls Jh e asls el S o
Sources of variance df GP s VI DW
Gl
Lol cdale 4 109.80** 427.09** 239.86** 4.92%* 0.0026**
Priming Concentration
(PC)
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seedling dry weight
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Figure 1- Interaction of concentration of zinc (0, 50, 80, 100 and 150 mM) and priming duration
(8, 12 and 24 hour) on germination percentage (A), germination rate (B), germination index (C),

seedling dry weight (D) and vigor index (E)
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Table 3- Analysis of variance (ANOVA) for the effect of concentration and duration of priming

with zinc on corn growth parameters under glasshouse conditions.

Slyeess @l slilaz,e iy 5oy Wn i Gjs Sp el asls wy kd Sp el A, Job
Sources of variance df PFW PDW CClI PD PH RL
Sl cdale 3 85.92** 2.25** 14.18** 0.015** 99.61** 38.68**
Priming Concentration
(PC)
ool oloy e 1 7.39" 0.17** 1.16m™ 0.0035** 3.02" 5.38"
Priming Time (PT)
oley D x cdale 3 0.69" 0.01m 0.53" 0.0009 ™ 0.14"s 3.92m
PC xPT
oialoyT olezsl 16 171 0.02 0.32 0.0004 0.96 3.78
Experimental error
- 8.36 6.54 5.26 4.67 3.97 8.85

(1) Ol s o po
Coefficient of variation
(%)

Ao y0 SO g g Tokaw 0 5l o BB g Hlo Sxo MBS 0929 pie Cud 41 T g% NS
iy Job RL aigs glai )l PH (i g ;b8 :PD 5 Judg 5 o5 Lis :CCl i gy Sl (39 PDW (i gy 7 (39 :PFW
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PFW: plant fresh weight, PDW: plant dry weight, CCI: chlorophyll content index, PD: plant diameter,
PH: plant height and RL: root length
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Table 4- Mean comparisons of the simple effects of concentrations and durations of seed

priming with zinc in terms of the traits in corn under glasshouse conditions.

S S Ok Sx SES O Sl Glye (l) Wk ae )] ek, Jsb
e O Sx G Gagils)  Gagle)
FSW (g) DSW (g) CCI SD (cm) PH (cm) RL (cm)
aald 10.49¢ 1.14¢ 12.022 0.35¢ 19.68¢ 18.54°¢
Control
Zn 50 mm 14.89¢ 1.75b 11.992 0.38° 23.41° 21.57°
Zn 80 mm 17.60P 2.382 10.69° 0.452 26.32° 23.99°
Zn 100 mm 19.58? 2.452 8.76° 0.462 29.20° 23.79%
Priming Duration
12h 15.08? 1.84P 11.08? 0.402 24.292 21.492
24 h 16.19° 2.01° 10.64? 0.422 25.012 22.452
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PFW: plant fresh weight, PDW: plant dry weight, CCI: chlorophyll content index, PD: plant diameter,

PH: plant height and RL: root length
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