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ABSTRACT 
The onion production in south-west agro-ecological zone of Nigeria can be realized through the 

adoption of techniques that ensure rapid and uniform seed germination and seedling emergence. The 
effects of priming were assessed on onion seed germination and seedling emergence in a pot study at 
the Teaching and Research Farm of Ekiti State University, Ado-Ekiti, Nigeria. The priming media were: 
ascorbic acid (AA), sodium chloride (NaCl) and moringa leaf extract (MLE) at two concentrations (12.5 
and 25%) and water. Onion seeds (Red Creole variety) were soaked in the media for 6 and 12 hours, 
removed, washed; air dried for 0, 24 and 48 hours; and sowed into pots. Data were collected on 
emergence percentage (EP), mean emergence time (MET), emergence index (EI) and time to 50 % 
emergence (T50) for 15 days after sowing (DAS). The results show that the priming media, 
concentrations and soaking durations differed significantly from the control (P<0.05) while the MET, 
EI and T50 did not differ. AA at 12.5 and 25% gave the highest EP (72.00 and 73.67% respectively) 
while seeds soaked in MLE for six hours gave the highest EP at 6 DAS (3.67 %). Seed re-drying resulted 
in lower EP except in seeds soaked in NaCl. AA and MLE which gave better seeds emergence can be 
readily adopted as effective and environment-friendly alternatives to popular priming strategies used to 
enhance onion seed germination.   
  
Keywords: Onion, priming, ascorbic acid, moringa leaf extract, sodium chloride, germination, 

emergence 
Introduction 

Onion (Allium cepa L.) is grown mainly as an annual for the bulb formed from the flattened bases 
of hollow and glaucous leaves and only carried forward into the second year for seeds (Addai and 
Anning, 2015). Onion is an indispensable part of many food preparations and consumed regularly in 
small quantities. Apart from the nutritive value as a source of vitamins and minerals, it has numerous 
benefits due to the antiseptic and therapeutic qualities that aid in the cure of pulmonary diseases in folk 
medicine and lowering of blood sugar and blood pressure (Tadimalla, 2017). Bulb onion is widely 
grown in sub-humid to semi-arid climate in the Guinea and Sudan savannah zones of Nigeria (FFD, 
2011) with output of 1.69 million metric tons from 0.26 million hectares (ha) in 2009 (FMARD, 2010).  

The quality of onion seeds is one of the greatest challenges faced by onion farmers. The 
environmental conditions during growth and seed development on mother plants, location of seeds on 
the plant, time and technology of harvesting, processing and storage conditions and the type of seed 
treatment before sowing affect seed quality (Dorna et al., 2013). Currently, some of these variables are 
difficult to regulate in the Nigerian seed industry. Besides, onion seeds have low quality which is 
responsible for slow and asynchronous germination and abnormal seedlings especially under interacting 
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abiotic stress conditions in the field (Borowski and Michalek, 2006). Thus, sowing onion seeds to obtain 
rapid and uniform seedling emergence, good vegetative growth, and high bulb yield would require seed 
pre-treatment before sowing. 

Seed-priming has been adopted as one of the techniques for producing good quality seedlings. 
Seed-priming entails regulation of the germination process by managing the moisture content and 
temperature of the seeds and has become one of the physiological methods which improve seed 
performance and provide faster and synchronized germination (Saranya et al., 2017). Seed-priming 
increases seed germination rates, seedling emergence and establishment and, in some cases, stimulate 
vegetative growth and increases crop yield (Caseiro et al., 2004, Selvarani and Umarani, 2011; Dorna 
et al., 2013). Different seed-priming techniques have been developed for onion and applied under 
different cropping systems and the outcomes of the treatments varied. Priming increased seed vigour 
(Selvarani and Umarani, 2011; Matthews and Powell, 2011), influence speed of emergence (Adebisi, 
et al., 2011) and synchronized germination (Farooq et al., 2009). Seedlings that developed from primed 
seeds were highly competitive against weeds and tolerant to environmental stresses factors (Hosseein 
et al., 2011). Notably, hydro-priming (soaking seeds in water) (Hosseein and Karsa, 2011), halo-
priming (soaking seeds in organic salt solution) (Abbasdokht, 2011), hormonal priming (soaking seeds 
in plant growth regulators), osmo-priming (soaking seeds in solution of low water potential, usually 
polyethylene glycol) (Caseiro et al., 2004, Dorna et al., 2013) and matrix-priming (solid matrix 
priming) (Nawaz et al., 2013) are some of the widely used techniques.  

Primed seeds are usually re-dried to initial safe seed moisture content to preserve quality caused 
by seed deterioration (Huang et al., 2002, Ratikanta, 2011, Di Girolamo and Barbanti, 2012). However, 
the speed and the drying temperature are important and there are contrasting reports on their effects on 
seed quality. Armstrong and McDonald (1992) and Parera and Cantliffe (1992) reported that rapid re-
drying caused mechanical damage to seeds while Huang et al. (2002) reported that the physiological 
gain through seed priming was not lost after re-drying. Caseiro et al. (2004) stated that seed moisture 
content before and after priming is an important factor to be considered in order to select the best onion 
seed-priming procedure. By the use of hydro and osmo-priming, Dorna et al. (2013) observed that after 
re-drying of primed onion seeds at 20°C for 48 hours, onion seeds stored for 6 months and the drying 
temperature had no significant effect on quality.  

Moringa oleifera leaf extract is rich in zeatin, amino acid, ascorbate, zeatin, minerals, and many 
other compounds (Hussain et al., 2013) and has been used as priming medium on plant seeds (Nouman 
et al., 2012). More information is required on aspects of priming method, effects of the chemistry of 
priming solvents and drying temperature on seed qualities in order to develop sustainable cultural 
practices for onion production. The aim of this study was to prime onion seeds using water extract of 
Moringaoleifera (phyto-priming) and compare the results with water-, halo- and hormone-priming 
techniques and optimize the process to improve uniformity, speed and percentage emergence in onion 
seeds. 
 
Materials and Methods 
 

The experiment was conducted in the screen house of the Department of Crop, Horticulture and 
Landscape Design, Faculty of Agricultural Sciences, Ekiti State University, Ado-Ekiti, Nigeria (5º45ʹ 
N and 8º15ʹE). Viable seeds of Red Creole variety, the most widely-cultivated onion with great 
commercial value to the farmers, were collected from National Horticultural Research Institute, 
Bagauda, Kano State. The surface layer (0-15 cm) soil samples were randomly collected from a plot at 
the Teaching and Research Farm, bulked and sieved (<2 mm). 2 kg soils were weighed into flat plastic 
containers (10.04m2) arranged in completely randomized design with three replicates and watered to 
keep the soils moist. The following were the treatments: 
1. Hydro-priming: onion seeds soaked in two test tubes containing 10 ml distilled water for 6 and 12 

h. 
2. Halo-priming: onion seeds soaked in 12.5 and 25% solution of sodium chloride (NaCl) for 6 and 

12 h. 
3. Hormonal-priming: onion seeds soaked in 12.5 and 25% solution of ascorbic acid for 6 and 12 h.  
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4. Phyto-priming: onion seeds soaked in 12.5 and 25% of moringa leaf extract (MLE). The extract 
was prepared by blending the fresh and washed leaves of Moringaoleiferacollected from the 
Teaching and Research Farm in distilled water. 

5. Unprimed seeds as control. 
 
The primed seeds were removed, rinsed with distilled water and re-dried for 0, 24, and 48 hours. 

The primed and unprimed were sowed in the respective treatments at 20 seeds pot-1 and the soils were 
kept moist by watering daily.   
The number of emerged seedlings was counted from the first day of emergence (6 days after sowing, 
DAS) to 15 DAS. The data were used to calculate some measures based on Wu et al. (2017) as follows: 

a) Emergence percentage (EP) = 
�

�
×100 

where n = number of germinated seeds 
N = total number of seeds sowed 

b) Mean Emergence Time (MET) =∑
��

�
 

where n is the number of germinated seeds in t days. 

c) Emergence index (EI) = ∑�
��

��
� 

where Et is the number of emergence seeds in t days; Dt is the number of corresponding germination 
days. 

d) The time until 50% germination (T50) using the formula developed by Farooq et al. (2005) 

T50 = tj + �
�

�
− ni� (tj − ti)/nj-ni 

where N = final number of germinated seeds 
ni and nj are cumulative numbers of germinated seeds at adjacent counts at times ti and tj when 
ni<N/2<nj 
 

All the data collected were subjected to analysis of variance and regression. The differences 
between treatment means were separated using Duncan’s Multiple Range Test at 5% level of 
significance.  
 
Results  
 
The effect of priming media on onion seeding emergence 

The seedlings emerged at 6 DAS in MLE, NaCl and ascorbic acid (AA) treatments with the highest 
percentage in MLE not significantly different (P<0.05) (Table 1). The onion seeds in the control 
treatment, soaked in water, 25 % ascorbic acid (AA) concentration and soaked for 12 h in AA and NaCl 
had no emergence at 6 DAS whereas 6 h soaking in AA and NaCl, 6 and 12 h soaking in MLE induced 
early emergence (Table 2 and 3). All the treatments had emerged seedlings at 7 DAS with the control 
giving the highest percentage but the difference among the treatments was not significant. The least 
values in water at 8 and 9 DAS were similar to NaCl and the control which did not differ from the 
highest emergence in AA and MLE. The highest seedling emergence at 8 and 9 DAS in 25% AA was 
not significantly different (P<0.05) from 12.5% AA and the two concentrations of MLE and NaCl. The 
performance of the priming media were the same between 10 and 15 DAS with the highest percentage 
in AA which was not significantly different from MLE and at each time, MLE gave values similar to 
NaCl. But 25 % concentration MLE at 14 and 15 DAS was significantly different from both 
concentrations of AA and 12.5 % MLE. The percentage emergence in water and control was not 
significantly different till the 14 DAS. At the final day of data collection (15 DAS) all priming media 
were significantly different (P<0.05) from the control. The best priming media in terms of emergence 
performance at 15 DAS were AA and MLE. The MET was highest in the control treatment and not 
different significantly (P<0.05) from NaCl, water and 12.5% MLE. The priming media were not 
significantly different in EI but T50 in water was significantly different from other priming media.  The 
EI was highest in 12.5% AA and least in water but the values did not differ significantly while T50 in 
water was higher than the other treatments 
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Table 1: The effect of priming media on onion seeding emergence (%). 
 

Media 
Day after sowing 

MET EI T50 
6 7 8 9 10 11 12 13 14 15 

Ascorbic acid 0.83a 9.17a 25.33a 39.83a 54.46a 64.79a 70.88a 72.58a 72.83a 72.83a 6.33b 5.58 9.07b 

MLE 2.42a 9.58a 22.00a 36.42a 49.04ab 61.00ab 68.58ab 69.71ab 70.13ab 70.13ab 6.58b 5.20 8.98b 

NaCl 1.25a 7.04a 16.42ab 28.54ab 40.33bc 51.33bc 60.33b 64.79bc 66.50bc 66.92c 7.42ab 5.41 9.32b 

Water 0.00a 1.42a 5.00b 16.08b 25.58d 37.00d 49.17c 58.83c 64.42c 67.50bc 7.33ab 4.65 10.30a 

Control 0.00a 11.50a 20.00ab 25.00ab 33.50cd 41.50cd 51.50c 58.50c 60.00d 60.00d 8.00a 5.60 9.50b 

Mean emergence time (MET), Emergence index (EI), Time of 50% emergence (T50), Moringa leaf extract (MLE), Sodium chloride (NaCl). Mean with same letter(s) are not 
significantly different at 5% probability using Duncan’s multiple range test. 

 
Table 2: Interaction between the priming media and concentration on onion seeding emergence (%). 
 

Media 
Concentration 

(%) 

Day after sowing 
MET EI T50 

6 7 8 9 10 11 12 13 14 15 

AA 
12.5 1.67a 7.50a 24.17a 37.67ab 52.50ab 64.25a 71.17a 72.00ab 72.00ab 72.00a 6.33bc 5.70a 9.08b 

25 0.00a 10.83a 26.50a 42.00a 56.42a 65.33a 70.58a 73.17a 73.67a 73.67a 6.33bc 5.45a 9.05b 

MLE 
12.5 3.42a 11.08a 24.50a 39.50ab 52.50ab 63.58a 71.67a 71.67a 71.67a 71.67a 7.17abc 5.27a 9.10b 

25 1.42a 8.08a 19.50ab 33.33ab 45.58abc 58.42ab 65.50ab 67.75abc 68.58bc 68.58b 6.00c 5.13a 8.85b 

NaCl 
12.5 1.67a 5.50a 15.83ab 28.25abc 40.67bc 54.33ab 61.67b 65.58bc 67.50cd 68.33b 7.50ab 5.45a 9.33b 

25 0.83a 8.58a 17.25ab 28.83abc 40.00bc 48.33bc 59.00bc 64.00cd 65.50cd 65.50c 7.33abc 5.37a 9.30b 

Water  0.00a 1.42a 5.00b 16.08c 25.58d 37.00c 49.17d 58.83d 64.42d 67.50bc 7.33abc 4.65a 10.30a 

Control  0.00a 11.50a 20.00ab 25.00bc 33.50cd 41.50c 51.50cd 58.50d 60.00e 60.00d 8.00a 5.60a 9.50b 

Mean emergence time (MET), Emergence index (EI), Time of 50% emergence (T50). Mean with same letter(s) on the same column are not significantly different at 5% probability 
using Duncan’s multiple range test. 
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The effect of concentration on onion seeding emergence. 
The effects of concentration of the priming media on seedling emergence in onion over time are 

shown in Fig. 1. The seedlings emerged at 6 DAS from only the 12.5 and 25 % concentrations with 
similar percentages while the 0 %and water showed no emergence (Table 4). Over the 7-15 DAS period, 
the highest percentage emergence at 12.5% concentration was not significantly different from 25 % but 
both were significantly different from the 0 %. At the final day of observation (15 DAS), the highest 
emergence at 12.5 % was not significantly different from 25 % concentration. The MET was highest in 
the 25 % and did not differ significantly from 12.5% concentration. The 12.5% concentration gave the 
highest EI which was not significantly different from 25.0% concentration while the control gave the 
highest T50 that was significantly different from the two concentrations at P<0.05. 

 

 
Fig. 1: The effect of concentration on onion seeding emergence. 

Mean emergence time (MET), Emergence index (EI), Time of 50% emergence (T50). Mean with same 
letter(s) are not significantly different at 5% probability using Duncan’s multiple range test. 

  
The effect of soaking time on onion seeding emergence. 
 

Fig. 2 shows the mean effects of soaking time in the priming media on the percentage seedling 
emergence in onion. At 6 DAS, no seedling had emerged in the control while the emergence increased 
with soaking time but the difference was not significant (P<0.05). At 7 DAS, the control had the highest 
emergence which was not significantly different from emergence that decreased with soaking time. 
Soaking in 12.5 % concentration for 6 h gave higher percentage emergence than 25% in 6 h (Table 3). 
At 7 DAS, the interaction was not significant and the highest values obtained in the control, 12.5 and 
25% concentration for 6 h were similar. The trend at 8-10 DAS showed highest emergence at soaking 
for 6 h which did not differ from the control (0 h) and soaking for 12 hrs. The performance was similar 
at 11-15 DAS but with highest emergence in soaking for 6 h not significantly different (P<0.05) from 
soaking for 12 h. The highest emergence was from soaking seeds in 12.5% concentration of priming 
media which differed significantly from 0% for 12 h at 8-9 DAS, control and 0% at 10-14 DAS. At the 
final day of observation (15 DAS), 6 h soaking gave the highest emergence that was not significantly 
different from 12 h soaking. At 7-15 DAS, 6 h soaking in AA gave the highest emergence which was 
significantly different from water and the control treatments while the difference from 12 h soaking in 
NaCl was significant at 10-15 DAS.  Soaking the seeds in AA for 6 and 12 h and MLE for 12 h at 15 
DAS were not significantly different at P<0.05.  The control (0 h) gave the highest MET, EI and T50 
which did not differ significantly from the soaking times. The 6 h soaking in AA and 12hrs soaking in 
MLE gave the least MET which only differed significantly from the control; EI was not different among 
AA, MLE, NaCl, soaking in water for 6 h and control while soaking in water for 12 h gave the highest 
T50 followed by soaking in water for 6 h and control. 
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Table 3: Interaction between the priming media and soaking time on onion seeding emergence (%). 
  

Media 
Soaking 

time 
(Hours) 

 Day after sowing 
MET EI T50 

6 7 8 9 10 11 12 13 14 15 

AA 
6 1.67a 12.50a 26.75a 41.50a 55.00a 65.00a 71.08a 72.83a 73.33a 73.33a 6.17b 5.55a 9.05bc 
12 0.00a 6.08ab 23.92ab 38.17ab 53.92a 64.58a 70.67ab 72.33a 72.33a 72.33a 6.50ab 5.60a 9.08bc 

MLE 
6 3.67a 10.25ab 23.17ab 38.92ab 51.33a 61.92a 67.67abc 69.08ab 69.92abc 69.92ab 6.83ab 5.50a 8.95c 
12 1.17a 8.92ab 20.83ab 33.92ab 46.75ab 60.08ab 69.50ab 70.33a 70.33ab 70.33ab 6.33b 4.90ab 9.00bc 

NaCl 
6 2.50a 10.50ab 21.08ab 31.33ab 43.92abc 53.33abc 61.67bcd 66.42abc 67.42bc 67.42bc 7.33ab 5.47a 9.22bc 
12 0.00a 3.58ab 11.75abc 25.75ab 36.75bc 49.33bc 59.00cde 63.17bcd 65.58c 66.42c 7.50ab 5.35a 9.42bc 

Water 
6 0.00a 2.83ab 8.33bc 25.00b 31.67cd 41.67cd 53.83de 61.00cd 65.00c 66.67bc 7.67ab 5.27a 9.73b 
12 0.00a 0.00b 1.67c 9.50c 19.50d 32.33d 44.50f 56.67d 63.83cd 68.33bc 7.00ab 4.03b 10.87a 

Control 0 0.00a 11.50ab 20.00ab 25.00b 33.50bc 41.50f 51.50ef 58.50d 60.00d 60.00d 8.00a 5.60a 9.50b 
Mean emergence time (MET), Emergence index (EI), Time of 50% emergence (T50). Mean with same letter(s) on the same column are not significantly different at 5% probability 
using Duncan’s multiple range test. 

 
Table 4: Interaction between the concentration and soaking time on onion seeding emergence (%).  

Concentration 
(%) 

Soaking 
time 

(Hours) 

Day after sowing 
MET EI T50 

6 7 8 9 10 11 12 13 14 15 

12.5 
6 3.00a 11.44a 24.17a 38.22a 51.11a 62.33a 69.17a 70.72a 70.72a 70.72a 7.22 5.71a 9.20bc 
12 0.39a 4.61a 18.67a 32.06a 46.00abc 59.11a 67.17a 68.78ab 70.06a 70.61a 6.78 5.23a 9.14bc 

25 
6 2.22a 10.56a 23.17a 36.28a 49.06ab 57.83a 64.44ab 68.17ab 69.72ab 69.72a 6.33 5.30a 8.94c 
12 0.39a 7.78a 19.00a 33.17a 45.61abc 56.89a 65.61a 68.44ab 68.78ab 68.78a 6.78 5.33a 9.19bc 

0 
6 0.00a 2.83a 8.33ab 22.67ab 31.67cd 41.67b 53.83bc 61.00bc 65.00abc 66.67a 7.67 5.27a 9.73b 
12 0.00a 0.00a 1.67b 9.50b 19.50d 32.33b 44.50c 56.67c 63.83bc 68.33a 7.00 4.03b 10.87a 

Control 0 0.00a 11.50a 20.00a 25.00ab 33.50bcd 41.50b 51.50c 58.50c 60.00c 60.00b 8.00 5.60a 9.50bc 
Mean emergence time (MET), Emergence index (EI), Time of 50% emergence (T50). Mean with same letter(s) on the same column are not significantly different at 5% probability 
using Duncan’s multiple range test. 
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Fig. 2:  The effect of soaking time on onion seeding emergence. 

Mean emergence time (MET), Emergence index (EI), Time of 50% emergence (T50). Mean with same 
letter(s) are not significantly different at 5% probability using DUNCAN’s multiple range test 
 
Effect of re-drying on onion seeding emergence. 

The effect of re-drying of onion seeds after soaking was showed in Table 5. Onion seeds soaked 
for 6 h, washed and sowed without drying gave the highest final emergence percentage (FEP) at 70.43 
% followed by soaking for 12 h without re-drying (70.08 %) but were not significantly different  
(P<0.05) from those onion seeds that were re-dried after soaking. All the onion seeds soaked 
irrespective of duration of re-drying significantly differed (P<0.05) from the control (non-primed onion 
seeds). The MET, EI and T50 were not significantly different from the control.     
 
Table 5: Effect of re-drying on soaking durations 

Soaking Time 
(Hours) 

Drying Time 
(Hours) 

FEP (%) MET EI T50 

6 
0 70.43a 7.00a 5.84a 8.90a 

24 69.14a 6.71a 5.47a 9.13a 
48 69.64a 7.00a 5.10a 9.47a 

12 
0 70.08a 6.57a 5.24a 9.13a 

24 69.14a 6.86a 5.11a 9.51a 
48 69.29a 7.00a 4.96a 9.59a 

Control  60.00b 8.00a 5.60a 9.50a 
Final emergence percentage (FEP), Mean emergence time (MET), Emergence index (EI), Time of 50% emergence 
(T50). Mean with same letter(s) on the same column are not significantly different at 5% probability using Duncan’s 
multiple range test. 

 
Table 6 shows the effect of re-drying of onion seeds and the media concentration on onion seed 

emergence. The media concentration at 25 % gave 71.08, 70.67 and 70.25% FEP at 0, 24 and 48 h DT 
respectively and was better than the media concentration at 12.5 % which did not differ significantly 
(P<0.05) but both were significantly different from the control. The media concentration at 25 % at 0 
and 48 h DT gave the least MET (6.33 days) that differed significantly from the control (8.00 days) 
while the media concentration at 12.5 % gave the highest EI (5.76) that did not differ from the control 
(5.60). 

Table 7 shows that all the media used in this experiment were significantly different (p<0.05) 
from the control. AA gave the highest FEP at 0 DT (74.25 %). AA differed significantly from NaCl and 
water but was similar to MLE. Non re-dried onion seeds gave the highest FEP in all media used except 
in NaCl. AA at 24 h DT gave the least MET (6.00 days) that did not differ from the other media but 
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was significantly different from the control. Onion seeds soaked in water and re-drying for 48 h gave 
the least EI (4.25) and highest T50 (11.00) that did not differ from the other media.  
 
Table 6: Effect of drying on media concentrations 

Concentration 
(%) 

Drying Time 
(Hours) 

FEP (%) MET EI T50 

12.5 
0 69.75a 7.17ab 5.76a 8.98a 

24 68.42a 6.50ab 5.15ab 9.10a 
48 69.67a 7.33ab 5.50a 9.43a 

25 
0 71.08a 6.33b 5.50a 8.88a 

24 70.67a 7.00ab 5.63a 9.18a 
48 70.25a 6.33b 4.82ab 9.13a 

Control  60.00b 8.00a 5.60a 9.50a 
Final emergence percentage (FEP), Mean emergence time (MET), Emergence index (EI), Time of 50% emergence 
(T50). Mean with same letter(s) on the same column are not significantly different at 5% probability using Duncan’s 
multiple range test. 

 
Table 7: Effect of drying on priming media 

Media 
Drying Time 

(Hours) 
FEP (%) MET EI T50 

Ascorbic acid 
0 74.25a 6.25ab 6.10a 8.95b 

24 72.63ab 6.00b 5.24ab 9.03b 
48 71.62abc 6.75ab 5.38ab 9.23b 

MLE 
0 71.25abc 7.00ab 5.35ab 8.88b 

24 69.25bcde 6.50ab 5.48ab 8.90b 
48 70.00bcd 6.25ab 4.78ab 9.15b 

NaCl 
0 65.75e 7.00ab 5.45ab 8.98b 

24 66.75de 7.75ab 5.45ab 9.50b 
48 68.25cde 7.75ab 5.33ab 9.48b 

Water 
0 69.25bcde 7.00ab 5.00ab 9.50b 

24 66.75de 7.00ab 4.70ab 10.40a 
48 66.50de 8.00a 4.25b 11.00a 

Control  60.00f 8.00a 5.60ab 9.50b 
Moringa leaf extract (MLE), Sodium chloride (NaCl), Final emergence percentage (FEP), Mean emergence time (MET), 
Emergence index (EI), Time of 50% emergence (T50). Mean with same letter(s) on the same column are not significantly 
different at 5% probability using Duncan’s multiple range test. 

 

Discussion 

Priming of seeds had been observed to increase seed germination and emergence. The priming 
media increased percentage emergence and EI, reduced MET and T50. The priming with NaCl and water 
enhanced emergence compared to the control and as such reduced MGT, increased EI and caused lower 
T50. Nawaz et al. (2013) noted that halo-priming enhances seed germination and seedling emergence 
and growth in all developmental stages of the plant but the overall evidence suggests that this may not 
apply to some species. Selvarani and Umarani (2011) obtained improved germination and speed of 
seedling emergence in onion seeds primed with NaCl for varying durations. Priming seed with NaCl 
has resulted in early growth and better traits performance in salinity stress conditions (Khan et al., 2009; 
Sedghi et al., 2010; Singh et al. 2015). Sivritepe and Sivritepe (2007) observed primed seeds onion with 
NaCl for 3 days are salt tolerant to non-primed seeds. This study is in agreement with their findings as 
the primed onion seeds gave better germination traits than non-primed seeds irrespective of the 
concentration and duration of soaking. The high concentration of the salt causes osmotic retention of 
water such that the seeds become less accessible to water which reduces germination with increase in 
priming duration and subsequently affects the growth (Arif et al., 2008; Abbasdokht, 2011). Caseiro et 
al. (2004) found that hydro-priming was effective in improving onion seed germination while Dorna et 
al. (2013) observed the effect of hydro-priming on the vigour of onion seeds was not equivocal. Re-
drying reduced percentage emergence, increased MET and T50. In hydro priming, the lower the moisture 
content, the lower the percentage emergence and EI, and the higher the MET and T50. The level of 
moisture in seeds is one of the major factors that affect germination (Alhamdan et al. 2011). Parera and 
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Cantliffe, (1992) reported that rapid re-drying can cause damage to seeds resulting in the loss of 
advancement gained during priming. But Huang et al. (2002) observed hydrated seeds of watermelon 
and onion (Dorna et al., 2013) did not lose the physiological advancement after re-drying. 

The best performance in terms percentage emergence, lower MET (early emergence), EI and T50 
was from AA and followed by MLE agrees with previous reports. Seed priming with AA ameliorated 
the adverse effects of salt stress and increased the germination traits performance in pumpkin (Rafique 
et al., 2011; Fazlali et al., 2013), in maize (Ahmad et al., 2015) and in broad bean (Azooz et al., 2013). 
Priming with AA improved drought tolerance and ensured better and uniform seedling stand and growth 
inwheat (Farooq et al, 2013). The MLE is a rich source of plant growth hormones- zeatin, ascorbic acid, 
calcium and potassium involved in several plant growth and development processes (Nouman et al., 
2010). This content of AA in MLE is probably responsible for the non-significant differences in their 
performances as priming media for onion seeds. The use of plant growth regulators for seed priming 
has improved plant vigour (Jyostna and Srivastava, 1998; Afzal et al., 2002). Ifikhar (2009) had 
observed that priming maize seeds with MLE increased seedling emergence and caused vigorous plant 
development due to the presence of calcium, potassium, ascorbic acid and cytokinin hormone.  

Primed seeds had higher germination percentage and emerged earlier than unprimed seeds. Rajpar 
et al. (2006) noted that primed seeds took fewer days to emerge. The increase in emergence percentage, 
reduced MET, increased EI and lower T50 may be attributed to the fact that priming induces a range of 
biochemical changes in the seed which involve the breaking of dormancy, hydrolysis of inhibitors, 
imbibition and enzyme activation required for initiating the germination process (Ajouri et al., 2004). 
Arifet al. (2008) observed that priming enhanced the physiological activities at seed germination.  

 
Conclusion  

This study has shown that primed onion seeds had higher germination performance as indicated 
by the percentage of emerged seedlings. Priming also reduced the time of seedling emergence. Re-
drying of primed onion seeds affected the percentage of emerged seedlings. Ascorbic acid and moringa 
leaf extract as priming media which ensured better performance in terms of MET, EI and T50 can be 
adopted as alternatives to popular priming strategies as they are effective, cheap and readily available, 
easily adapted and environment-friendly. Consideration should be given to the media concentration and 
duration of soaking in order to enhance onion percentage and time of seedling emergence and avoid 
damaging the seeds especially when sown under conditions not favourable for germination. 
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	Materials and Methods
	Results 
	The seedlings emerged at 6 DAS in MLE, NaCl and ascorbic acid (AA) treatments with the highest percentage in MLE not significantly different (P<0.05) (Table 1). The onion seeds in the control treatment, soaked in water, 25 % ascorbic acid (AA) concentration and soaked for 12 h in AA and NaCl had no emergence at 6 DAS whereas 6 h soaking in AA and NaCl, 6 and 12 h soaking in MLE induced early emergence (Table 2 and 3). All the treatments had emerged seedlings at 7 DAS with the control giving the highest percentage but the difference among the treatments was not significant. The least values in water at 8 and 9 DAS were similar to NaCl and the control which did not differ from the highest emergence in AA and MLE. The highest seedling emergence at 8 and 9 DAS in 25% AA was not significantly different (P<0.05) from 12.5% AA and the two concentrations of MLE and NaCl. The performance of the priming media were the same between 10 and 15 DAS with the highest percentage in AA which was not significantly different from MLE and at each time, MLE gave values similar to NaCl. But 25 % concentration MLE at 14 and 15 DAS was significantly different from both concentrations of AA and 12.5 % MLE. The percentage emergence in water and control was not significantly different till the 14 DAS. At the final day of data collection (15 DAS) all priming media were significantly different (P<0.05) from the control. The best priming media in terms of emergence performance at 15 DAS were AA and MLE. The MET was highest in the control treatment and not different significantly (P<0.05) from NaCl, water and 12.5% MLE. The priming media were not significantly different in EI but T50 in water was significantly different from other priming media.  The EI was highest in 12.5% AA and least in water but the values did not differ significantly while T50 in water was higher than the other treatments



