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Introduction 
 

Maize (Zea mays L) is one of the most 

important cereal crops of the world. It ranks 

third after wheat and rice. It is a member of 

grass family graminae (2n=20), tribe 

Maydeae. This cereal is referred to as 

―Miracle Crop" and "Queen of the Cereals" 

due to its high productivity (lkramullah et al., 

2011). 

Presently maize is cultivated in 165 countries 

on 184 million hectares (ha), and has a 

production of 1,016 million tons (t) and 

productivity of 5.52 t/ha globally.  

 

In terms of production, India, with 9.4 million 

ha, ranks fourth globally, after the USA States 

(35.5 million ha), China (35.3 million ha) and 

Brazil (15.4 million ha) (Yadav et al., 2014). 
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The experiment was conducted in Post Graduate Laboratory, Department of Genetics and 

Plant Breeding, Sam Higg in bottom University of Agriculture, Technology and Sciences, 

Pryagraj (U.P.) during kharif season 2018, in order to standardize the best method of 

priming specific to Maize (var. HQPM-5). Four methods of priming viz., hydropriming, 

magnetopriming, halopriming, and organic priming with control (Unprimed) were 

evaluated by screening different duration (30, 60, 90, 120 minutes and 12 hours) and 

different concentrations (50 mt, 100 mt, 2% and 5%) viz., T0-Unprimed (Control), 

hydropriming - T1-Distilled water (12 hours), magnetopriming- T2-Magnetic field (50 mt) 

@ 30 minutes, T3-Magnetic field (50 mt) @ 60 minutes, T4-Magnetic field (50 mt) @ 90 

minutes, T5-Magnetic field (50 mt) @ 120 minutes, T6-Magnetic field (100 mt) @ 60 

minutes, T7-Magnetic field (200 mt) @ 60 minutes, halopriming- T8– Potassium Chloride 

(KCl) 2%, organic priming- T9- Tulsi leaf extract (5%), T10- Neem leaf extract (5%). It was 

found that all the priming treatment showed significance difference with the control and 

the highest germination percent, seedling length, seedling fresh weight, seedling dry 

weight, vigour indices were observed formagneto priming - Magnetic field (50 mt) @ 60 

minutes. Highest germination was observed in Magnetic field and KCl. Seed priming, its 

simplicity and no requirement for expensive equipment and chemical could be used as a 

simple method for overcoming related to a poor germination and seedling establishment 

and helps in sustaining agriculture and cost effective and economic, non-toxic, eco-

friendly sources. 
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There is a strong possibility to develop 

hybrids having higher yielding ability and 

nutritionally superior and industrially 

important with respect to high starch, protein 

and oil content (Gouthum et al., 2003) 

However to overcome the above problem, the 

Maize breeders have developed Quality 

Protein Maize (QPM) by incorporating O2 

(opaque-2) mutant gene, which is particularly 

responsible for enhancing lysine and 

tryptophan content of maize endosperm 

protein. The seeds and cobs are used as basic 

raw Material in Various industries the seeds 

are processed and made for needed 

preparations, flakes, girts and pops for human 

consumptions (Kumar and Rai, 2006). 

 

Pre-sowing treatments of their seeds for 

ensuring their earlier, successful germination. 

This will help people to minimize their 

production cost of seedlings on a broad scale. 

A considerable body of evidences suggests 

that pre-sowing treatments strongly enhance 

the germination process (Hossain et al., 2005; 

Palani et al., 1996). 

 

 

Priming is the method used to improve stand 

establishment in several crops. Seed priming 

is a process in which seeds are imbibed either 

in water or in osmotic solution or combination 

of solid matrix carrier and water in specific 

proportion followed by drying before radical 

emergence. It is reported that seed priming is 

one of the most important developments to 

help rapid and uniform germination and 

emergence of seeds and to increase seed 

tolerance to adverse environmental conditions 

(Heydecker et al., 1973; Harris et al., 1999). 

Haloprimingwas conducted with salt NaCl 

1% solution and CaCl2 1% solution 

concentration. Seeds were soaked 25
0
C for 14 

hour in Petri plates. After dried and at room 

temperature and subjected to germination test, 

done at 25
0
C for 14 hrs. Evaluated the effects 

of NaCl priming with KNO3 on the 

germination traits and seedling growth of four 

Helianthus annuus L. cultivars under salinity 

conditions and reported that germination 

percentage of primed seeds was greater than 

that of un-primed seeds Bajehbaj (2010).  

 

Seed priming has presented promising, and 

even surprising results, for many seeds 

including the cereal seeds Bradford, (1986). 

In which organic priming plant extract is used 

after that drying, such as Neem leaf extract, 

Curi leaf extract, Tulsi leaf extract, Neem 

seed kernel powder for maize. A higher 

concentration of this powder (10%w/w) was 

found effective over long period of time 

Sharma, (1995). So keeping these aspects in 

view the present experiment entitled Effect of 

pre-sowing seed treatments on growth, 

seedling, yield and its attributing characters of 

Maize (Zea mays L.). Was carried out with 

following objectives: 

 

To determine the effect of pre-sowing seed 

treatments of botanicals, magnetic and 

chemicals on seedling parameters of Maize. 

To find out the suitable pre-sowing seed 

treatment for Maize seeds 

 

Materials and Methods 

 

The experiment was conducted in Post 

Graduate Laboratory, Department of Genetics 

and Plant Breeding, Sam Higginbottom 

University of Agriculture, Technology and 

Sciences, Pryagraj (U.P.) maize (var. HQPM-

5). The treatments used at different 

concentrations for priming were T0-Unprimed 

(Control), hydropriming - T1-Distilled water 

(12 hours), magnetopriming- T2-Magnetic 

field (50 mT) @ 30 minutes, T3-Magnetic 

field (50 mT) @ 60 minutes, T4-Magnetic 

field (50 mT) @ 90 minutes, T5-Magnetic 

field (50 mT) @ 120 minutes, T6-Magnetic 

field (100 mT) @ 60 minutes, T7-Magnetic 

field (200 mT) @ 60 minutes, halopriming- 

T8– Potassium Chloride (KCl) 2%, organic 
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priming- T9- Tulsi leaf extract (5%), T10- 

Neem leaf extract (5%). After cleaning and 

grading, the seeds were soaked in respective 

priming solutions at different volume of seeds 

for30, 60, 90, 120 minutes and twelve hours. 

Then the seeds were air dried under the shade 

to bring back to their original moisture 

content and used for sowing. 
 

Preparation of solution 

 

For the preparation of solution of the Kcl, Ten 

gram chemical will be taken in a beaker. The 

chemicals were added in 1000 ml. of distilled 

water with constant stirring. The volume of 

solution will finally constituted to one litter, 

then it became 1% stock solution of Kcl 

chemical.  

 

For the preparation of solution of the 

Botanicals, Ten gram of each chemical will be 

taken in a beaker. These botanical leaf extract 

were added in 1000 ml. of distilled water with 

constant stirring. The volume of solution will 

finally constituted to one litter, then it became 

1% stock solution of each chemical. The 

flasks containing chemicals were covered 

with muslin cloth to avoid any contamination. 

For neem leaf extract exactly weigh fifty 

gram of leaf powder using weighing balance 

and dissolved in 1000 ml of distilled water 

which was measured already in the beaker to 

make 5% leaf extract. 

 

Soaking in the solution 

 

After preparation of solution of KCL and 

Botanicals, maize seeds will be soaked in 

required solution for 12 hour and in magnetic 

field (mT) 30, 60, 90, 120 minutes at 25
0
C 

temperature. Untreated seed is called as 

control. After 12 hrs of soaking the solution 

will be drained out from the beaker and 

presoaked 24 hrs at 25
0
C temperature will be 

air dried to original weight and then placed 

for germination in laboratory under controlled 

condition.  

Magnetic field 

 

An electromagnetic field generator ―Testron 

EM-20‖ with variable static magnetic field 

(SMF) strength (50 to 500 mT) with a gap of 

5 cm between pole pieces was fabricated. A 

D.C. power supply (80V/10A) with 

continuously variable output current was used 

for the electromagnet. A digital gauss meter 

model DGM-30 operating on the principle of 

Hall Effect monitored the field strength 

produced in the pole gap. The probe is made 

of Indium arsenide crystal and is encapsulated 

to a non- magnetic sheet of 5 mm x 4 mm x 1 

mm and could measure 0-2 Tesla with full-

scale range in increments of 5 MT. By 

regulating the current in the coils, desired 

strength of SMF was monitored, which was 

measured by a Gauss meter. The strength and 

duration was standardized for maximum 

enhancement of germination and vigour of 

seeds. 

The observation on the characters viz., 

Germination percent (ISTA, 2004), Root 

length (cm), Shoot length (cm), Seedling 

length (cm), Seedling Fresh weight (g), 

Seedling dry weight (g), Seedling Vigour 

index-I, Seedling Vigor index-II (Baki and 

Anderson, 1973) were recorded. The 

experimental data recorded were subjected to 

statistical analysis for calculating analysis of 

variance, range, mean, critical difference and 

coefficient of variation (Fisher, 1936).
 

 

Germination per cent (%) 

 

Germination test was conducted by adopting 

between blotter paper methods as described 

by ISTA procedures. 
 

                           Number of seeds germinated 

Germination (%) = ———————— x 100 

            Number of seeds put for germination 
 

For taking observation regarding seed 

germination, 100 seeds were kept blotting 

paper (BP method). The paper folds were kept 
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in germination in an upright position at 

constant temperature 25
0
C + 2

0
C and 80% RH 

(ISTA, 2004). Four replications were made 

for each treatment with First count was taken 

on 4
th

 day and Final count made after 7 days 

of treatment. 
 

Root, shoot and seedling length (cm) 
 

For recording seedling length, 10 seedlings 

from each sample were taken randomly. The 

length of roots, shoots and total seedling were 

measured. To find out the average length of 

roots, shoots and total seedling of the sample, 

mean often seedlings were taken. 
 

Seedling fresh weight 
 

For recording seedling fresh weight, 10 

seedlings from each sample were taken 

randomly. The fresh weight of seedlings was 

weighted on electronic balance. 
 

Seedling dry weight (gm) 
 

For taking the observation of seedling dry 

weight, 10 seedlings were dried 100
0
C 

temperatures for 1hours. The dried seedlings 

were weighted on electronic balance. 
 

Seedling vigour index-I (gm) 
 

Seedling vigor index was calculated by 

adopting the method suggested By Abdul 

Baki and Anderson (1973). 
 

Seedling Vigor Index- I= Germination (%) x 

Total seedling length (cm.) 
 

Seedling vigour index-II 
 

Vigor index in terms of mass is determined by 

the multiplication of germination percentage 

with seedling dry weight on the day of final 

count. 

Seedling Vigor index-II = germination (%) X 

seedling dry weight 

 

Results and Discussion 

 

According to the results, all studied traits 

were affected by the treatments and there was 

completely significant difference between 

control (non-primed seeds) and primed seeds 

(Table 1). 

 

All seedling characters viz. Germination 

percent, Root length (cm), Shoot length (cm), 

Seedling length (cm), seedling fresh weight 

(g), seedling dry weight (g), Seedling Vigour 

index-I, Seedling Vigor index-II were 

affected by Magnetic field (50 mT) @ 60 

minutes significantly recorded maximum 

where found in lowest control (Table 2). 

 

Significantly higher germination percent 

(98.00%) reported in treatment T3-Magnetic 

field (50 mT) @ 60 minutes followed by T2-

Magnetic field (50 mT) @ 30 minutes 

(97.25%) andT8– Potassium Chloride (KCl) 

2%(96.00%). Minimum germination percent 

recorded by T0 (88.75%) unprimed with 

control. Alexander and Doijode (1995) 

reported that pre-germination treatment 

improved the germination and seedling vigour 

of low viability rice and onion seeds. 

Carbonell et al., (2000) found that magnetic 

treatment produced a biostimulation of the 

germination of rice seeds. Aladjadjiyan 

(2002); Podlesni et al., (2004) published the 

positive effect of magnetic treatment on the 

germination and emergence of two broad 

bean cultivars. 

 

Maximum root length (12.09cm) recorded by 

T3-Magnetic field (50 mT) @ 60 minutes 

followed byT2-Magnetic field (50 mT) @ 30 

minutes(11.63 cm) andT8– Potassium 

Chloride (KCl) 2% (11.01 cm). Minimum 

root length recorded by T0 unprimed with 

control (7.35 cm). Maximum shoot length 

(7.22 cm) recorded by T3-Magnetic field (50 

mT) @ 60 minutes followed by T2-Magnetic 

field (50 mT) @ 30 minutes(6.65 cm) andT8– 
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Potassium Chloride (KCl) 2% (6.06 cm). The 

shortest shoot length founded in T0 unprimed 

with control (3.15 cm). Maximum seedling 

length (19.31 cm) recorded by T3-Magnetic 

field (50 mT) @ 60 minutes followed byT2-

Magnetic field (50 mT) @ 30 minutes(18.28 

cm) and T8– Potassium Chloride (KCl) 2% 

(17.07 cm).Shortest seedling length recorded 

in T0 unprimed with control (10.50 cm). Also 

found that root and shoot lengths increased in 

seeds due to magneto-priming as compared to 

non-primed seeds. Florez et al., (2004) 

observed an increase for the initial growth 

stages and an early sprouting of rice seeds 

exposed to 25 and 50 mT stationary magnetic 

field. In wheat, Pittman and Ormrod (1970) 

reported that the seedlings grown from 

magnetically treated seed (80 mT) absorbed 

more moisture, respired more slowly, released 

less heat energy and grew faster than the 

untreated controls. Kavi (1977)found that 

seeds exposed to a magnetic field absorbed 

more moisture and enhance seedling length of 

ragi. Martinez et al., (2000, 2002) observed 

similar effects on wheat and barley seeds 

magnetically treated. All these causes 

increased in seed root and shoot length which 

ultimately increased the total seedling length. 

 

Maximum seedling fresh weight (14.69gm) 

reported by T3-Magnetic field (50 mT) @ 60 

minutes followed byT2-Magnetic field (50 

mT) @ 30 minutes (14.16 gm) and T8– 

Potassium Chloride (KCl) 2% (13.71 gm). 

Lowest value of seedling fresh weight 

founded in T0 (9.76 gm) with unprimed 

control. Maximum seedling dry weight 

(4.03gm) recorded by T3-Magnetic field (50 

mT) @ 60 minutes followed by T2-Magnetic 

field (50 mT) @ 30 minutes (3.42 gm) and 

T8– Potassium Chloride (KCl) 2% (3.03 gm). 

Lowest value of seedling dry weight founded 

in T0 (1.06 gm) with unprimed control. 

Magnetic field treatment showed that positive 

effect on testing parameters seedling fresh 

weight, seedling dry weight, seedling vigor. 

Similar results were obtained by Kubisz et al., 

(2012), they observed that clear differences in 

the fresh mass of seedling, longer radicals and 

heavier seedling than the ones from the 

control on the onion seeds exposed to 

magnetic field. Waleed et al., (2013) showed 

that dry weight of root and radical increased 

by 0.52 and 43%, respectively when exposed 

wheat seeds to (50 mT/30 min). Azita and 

Majd (2009) showed that the Lentil seedlings 

from seeds magnetically pretreated grew taller 

and heavier (mass) than untreated controls. 

 

Maximum seedling vigour index-I (1893.83) 

recorded by T3-Magnetic field (50 mT) @ 60 

minutes followed by T2-Magnetic field (50 

mT) @ 30 minutes (1778.34) and T8– 

Potassium Chloride (KCl) 2% (1639.61). 

Lowest value of vigour index-I founded in T0 

(931.99) with unprimed control. The higher 

seed vigour index I under magnetic field 50 

mT compared to control is due to their 

promotional effects on seed germination and 

seedling length. Vashisth and Nagarajan 

(2008a & b, 2010) reported significant 

increase in germination, seedling vigour and 

shoot growth in maize, chickpea and 

sunflower seeds exposed to SMFs. Magnetic 

field treatment of seeds leads to acceleration 

of plants growth and vigour index (Kordas, 

2002). Similar effect on wheat crop observed 

by Ahmad et al., (2010). 

 

Maximum seedling vigour index-II (395.52) 

recorded by T3-Magnetic field (50 mT) @ 60 

minutes followed byT2-Magnetic field (50 

mT) @ 30 minutes (333.00) and T8– 

Potassium Chloride (KCl) 2% (290.98). 

Lowest value of vigour index-II founded in T0 

(94.08) with unprimed control. The 

improvement in vigour of normal/low-vigour 

seed might be due to reserve mobilization of 

food material, activation and re-synthesis of 

some enzymes DNA and RNA synthesis start 

during hydro-priming and magneto-priming. 

Numerous studies have demonstrated 
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enhanced growth and vigour mass, when 

tomato seeds were treated with MF (Boe et 

al., 1968). Similar finding on tomato seeds by 

(De Souza et al., 2006; Martinez et al., 2009; 

Feizi et al., 2012). 

 

Table.1 Analysis of variance for 8 seedling characters in maize 

 

S.No. Characters Mean sum of squares 

Treatments 

(df=6) 

Error 

(df=21) 

1. Germination Percentage 33.09
** 

1.30 

2. Root Length 10.14
** 

0.15 

3. Shoot Length 7.14
** 

0.06 

4. Seedling Length 34.20
** 

0.19 

5. Seedling Fresh Weight 11.08
** 

0.16 

6. Seedling Dry Weight 4.199
** 

0.007 

7. Seedling Vigour Index I
 

39845.55
** 

2243.03 

8. Seedling Vigour Index II 42273.79
** 

91.74 
** significant at 5% level of significance 

 

Table.2 Mean performance of maize for 8 seedling characters 
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1 T0 88.75 7.35 3.15 10.50 9.76 1.06 931.99 94.08 

2 T1 90.50 7.85 3.47 11.32 10.07 1.11 1024.88 101.14 

3 T2 97.25 11.63 6.65 18.28 14.16 3.42 1778.34 333.00 

4 T3 98.00 12.09 7.22 19.31 14.69 4.03 1893.83 395.52 

5 T4 95.50 10.05 5.12 15.17 12.76 2.03 1449.49 193.81 

6 T5 95.00 10.60 5.77 16.37 13.32 2.59 1555.98 246.28 

7 T6 94.75 9.72 4.79 14.51 12.09 1.79 1374.99 169.61 

8 T7 93.75 9.11 4.31 13.42 11.61 1.48 1259.32 139.47 

9 T8 96.00 11.01 6.06 17.07 13.71 3.03 1639.61 290.98 

10 T9 91.50 8.15 3.86 12.01 10.80 1.23 1099.44 112.56 

11 T10 92.50 8.44 4.06 12.50 11.18 1.31 1156.05 121.99 

Grand Mean 93.95 9.63 4.95 14.58 12.19 2.10 1378.54 199.86 

C.D.(5%) 1.64 0.57 0.35 0.63 0.59 0.12 68.13 13.77 

SE(m) 0.57 0.19 0.12 0.22 0.20 0.04 23.68 4.78 

C.V. 1.21 4.12 4.98 3.02 3.37 4.24 3.43 4.39 
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Germination per cent (98.00%) was highest in 

Magnetic field (50 mT) @ 60 minutes 

followed by Magnetic field (50 mT) @ 30 

minutes (97.25%) and found to be lowest in 

unprimed (control) seeds (88.75%). Root 

length, Shoot length and Seedling length 

(12.09 cm, 7.22 cm and 19.31 cm) 

respectively were highest in Magnetic field 

(50 mT) @ 60 minutes seeds and lowest in 

unprimed (control) seeds (7.35 cm, 3.15 cm 

and 10.50 cm) respectively. However seedling 

attributes were also positively influenced by 

magnetopriming, highest seedling fresh 

weight (14.69gm) and seedling dry weight 

(4.03gm) was observed in Magnetic field (50 

mT) @ 60 minutes seeds followed by 

Magnetic field (50 mT) @ 30 minutes seeds 

having seedling fresh weight and seedling dry 

weight (14.16 gm and 3.42gm) respectively 

and found to be lowest in unprimed (control) 

seeds (9.76 gm and 1.06gm) respectively.  

 

Seedling vigour indices were also positively 

influenced by magnetopriming, highest vigour 

index-I was observed in Magnetic field (50 

mT) @ 60 minutes seeds (1893.83) and found 

to be lowest in unprimed (control) seeds 

(931.99) and highest vigour index-II was 

observed in Magnetic field (50 mT) @ 60 

minutes seeds (395.52) and found to be 

lowest in unprimed (control) seeds (94.08). 

 

In conclusion, priming increases the 

germinability and vigour of maize seeds, 

significantly all laboratory parameters. 

Magnetopriming (MT 50), Halopriming (KCl) 

significantly increased the germination per 

cent and other seedling characters of maize. 

Magnetopriming with Magnetic field (50 mT) 

@ 60 minutes showed maximum increase in 

germinability and vigour and showed 

maximum increase in germination. Priming of 

the maize seeds for 30, 60, 90, 120 minutes 

and12 hrs, in which Magnetic field (50 mT) 

@ 60 minutes best result to enhanced 

germinability, vigour and seedling chracters. 

These conclusions are based on the results of 

six months investigation and therefore further 

investigation is needed to arrive at valid 

recommendations. 
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