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Abstract 

An experiment was conducted at Agronomy Laboratory of AMK Campus Mardan, The 

University of Agriculture Peshawar during kharif 2017 to investigate the influence of seeds 

priming of salicylic acid on sesame germination and early growth. The experiment was 

comprised on seed priming with different level of salicylic acid solutions (0.1%, 0.2%, 0.3%, 

0.4%, 0.5%, 0.6%, 0.7%, 0.8% and 0.9%). Ten seeds of sesame local black was sown in each 

petri dish. Seed priming with 0.9%, 0.8% and 0.7% of salicylic acid solutions took less days to 

germination (7.6) while dry seeds took more days to germination (12.5). Germination 

percentage was noted maximum (72.3 %) in 0.9% and 0.8% of salicylic acid solutions. Mean 

germination time was noted higher (1.07) where seeds were not treated to salicylic acid 

solutions. The taller seedling (8.4 cm) was recorded in 0.9%, 0.8% and 0.6% of salicylic acid 

solutions. Shoot weight of (0.67 mg plant-1) was found maximum in 0.9% and 0.7% of salicylic 

acid solutions, similarly root weight (0.38 mg plant-1) was higher in 0.9% of salicylic acid 

solutions. On the base of consequences it was determined that levels of salicylic acid 0.6% to 

0.9% seed priming performed well for rapid germination and vigorously growth and hence it 

is recommended under agro-climatic condition of Mardan.  

Keywords: Germination; Petri dish; Priming; Salicylic acid; Sesame; Soak

Introduction 

Sesame (Sesamum indicum L.) have its 

place in family Pedaliaceae. It is self-

pollinated, indeterminate and annual crop 

grown mainly for oil purpose. Fruit of 

sesame is capsule the size it diverges from 

3.6 to 9 cm in length and a diameter of 0.6 

to 2.2 cm. Being a short-day crop, it begins 

flowering in 43 to 46 days. Seeds of sesame 

are small and egg-shaped with diverse 

forms, cream-colored and black. Creamed-

colored seeds are favorite [1]. Sesame is 

chief edible oil seed. Entire seed of sesame 

is used for food purposes, cookies of cake 

and also bread. Its seed comprises of 

entirely compulsory minerals as consider 

that of phosphorous and calcium. Sesame is 

a decent cause of vitamins such as vitamin 

E [2].The crop also contains extraordinary 

worth of eatable oil (43-55%) and protein 
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(23 to 26%). Its oil was great quantities of 

firmness and opposition to rancidity [3]. Oil 

of sesame is neutral, fragrance-free and 

consumes laterally shelf lifespan, which are 

mainly recycled for the purpose of soap, 

salad and cooking. [4]. Sesame is cultured 

on an area of about 77.6 thousand hectares 

by means of production yearly of 31 

thousand tones and 401 kg ha-1 average 

yield. In KP the typical yield is almost 100 

kg ha-1 [5]. 

Most of the features like water limitation, 

salinity, and extraordinary temperature are 

collective can bound the seed germination 

affecting reductions in the physiological 

feature and complex weakening [6]. 

Moreover the postponement in seedling 

growing and emergence was likewise 

detected in rice under circumstances of 

restriction of water [7]. In roughly 

circumstances, this kind of constant worry 

can take to a whole restriction of emergence 

of seedling [8], being this limitation, 

predominantly initiated by the lessening of 

the fascination of water throughout the 

imbibition that upsets the action of enzymes 

elaborate in the process of germination [9]. 

Priming of seed processing is a pre-sowing 

approach for plantlet improvement through 

moderating pre propagation metabolic 

action earlier to rising of the radicle and 

largely enriches plant performance and 

germination amount [10]. Priming permits 

the seed to hydrate to beginner the primary 

proceedings of germination, but not allow 

emergence of radicle, monitored by 

dehydrating to early moistness [11]. The 

rumors that priming of seed allow timely 

replication of DNA, RNA growth and 

synthesis of protein, augments growth of 

embryo, conservations of declined seed 

portions and also diminishes outflow of 

metabolites. The techniques of priming of 

seed is understood as a feasible skill to 

augment speedy and emergence uniformly, 

better yields and great vigor in nearly some 

field crops [12]. Procedures of seed priming 

comprises of osmo-priming, hydro priming, 

matrix priming, salt-priming, and thermo-

priming [13]. Hydro priming is an identical, 

pre sowing behavior whereby seeds are 

dripping in liquid as that of water or other 

chemicals for a convinced time and 

desiccated earlier as that of sowing [14]. 

Like to additional priming procedures, 

hydro priming commonly boosts 

germination of seed and emergence of 

seedling even though there are exemptions. 

Salicylic acid (SA) are phenolic 

combinations, which is extensively used in 

plants and is now recognized as a hormone-

like ingredient [15]. Salicylic acid 

performances as a latent antioxidants and 

non-enzymatic as well as a growth 

regulator of plant [16], which show an 

significant character in guideline of plant 

physiological periods comprising 

photosynthesis, [17] nitrate metabolism, 

growth, heat production [18], 

Encouragement on the seed germination  

[19]. 

Salicylic acid priming method improved 

germination underneath short temperature 

situation [20] and upgraded alarming 

tolerance faster, [21] conservation of tissue 

water substances synchronous, emergence 

of sesame by stimulation of antioxidants 

and lessen permeability of membrane [22]. 

The present filed trial was designed to 

assess the outcome of diverse levels of 

salicylic acid on priming of seed on 

performances of germination and on timely 

growth of sesame.  

Materials and methods 

To find out the influence of diverse levels 

of salicylic acid solutions on seed priming 

of sesame an experiment was conducted at 

Agronomy Laboratory at AMK Campus 

Mardan, The University of Agriculture 

Peshawar in summer 2017. Seed of sesame 

primed with water and different levels of 

salicylic acid for 16 hours.   

Different level of Salicylic acid solutions 

(0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 0.6%, 

0.7%, 0.8% and 0.9%).  After priming, 

seeds were kept in open air for 2 hours to 

remove excess water and then sown in petri 

dishes. 10 seeds of sesame variety local 

black were sown in each petri dish on 

September 18, 2017. The seeds were 
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allowed to grow and water was applied as 

needed. Local black variety of sesame was 

tested in the experiment. 

Results and discussion 

Germination (%) 

Data on germination percentage are shown 

in below graph. Statistical analysis of the 

records displayed that outcome of seed 

priming with different levels of salicylic 

acid solutions had non-significant effect on 

germination percentage. However higher 

germination (72.3 %) was recorded in seed 

priming 0.9%, and 0.8% of salicylic acid 

solutions, followed by 0.7% and 0.6% 

solution of salicylic acid while lower 

germination % (57.3) was recorded from 

dry seed. Similar result was reported by 

[23] that exposed that use of slight spell 

enriched percentage of germination of 

wheat seeds (Figure 1).

Figure 1. Germination percentage as influenced by seed priming with salicylic acid on 

germination and early growth of sesame 

 

Germination rate 

The data regarding germination rate is 

presented in the graph. Statistical analysis 

showed that effect of different levels of 

salicylic acid solutions had significant 

effect on germination rate. Higher 

germination rate (5.8) was noted in 0.9% 

and 0.8% solution of salicylic acid followed 

by 0.6% and 0.5% salicylic acid solution. 

The lower germination rate (2.2) was noted 

where seeds were not treated to salicylic 

acid solutions. These results are in closely 

related to [24] reported that significantly 

salicylic acid lessen the mean germination 

time and will enhance germination on yield 

(Figure 2).

 

Figure 2. Germination rate as influenced by seed priming with salicylic acid on 

germination and early growth of sesame 
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Mean germination time (Germination 

rate is performance of seed how well it 

grow and days to germination mean in 

how much days it will get germination) 

Mean germination time data is presented in 

graph underneath. Analysis of the data 

shown non-significant outcome of diverse 

levels of salicylic acid solutions on mean 

germination time. The higher mean 

germination time (1.07) existed in dry 

seeds, while the lower mean germination 

time (0.91) was recorded in 0.9% solutions 

of salicylic acid. The results confirmed by 

[25] reported that significantly reduce the 

germination time (Figure 3).

  

Figure 3. Mean germination time as influenced by seed priming with salicylic acid on 

germination and early growth of sesame 

 

Days to germination  

Data recording on days to germination 

shown in graph beneath. Analysis of the 

data showed significant conclusion of 

dissimilar levels of salicylic acid solutions 

on days to germination. More days to 

germination (12.5) were taken where seeds 

were not treated to any solutions, while less 

days to germination (7.6) were taken by 

0.9%, 0.8% and 0.7% of salicylic acid 

solutions. These findings are in in line with 

those of the results of [26] (Figure 4). 

 

Figure 4. Days to germination as influenced by seed priming with salicylic acid on 

germination and early growth of sesame 
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Seedling height (cm) 20 days after sowing 

the seedling height was measured  

Data concerning as that of the seedling 

height is existed in graph. Analysis of the 

data showed the influence of different 

levels of salicylic acid solutions had 

significant effect on plant height (cm). The 

taller plant (8.4 cm) was noted in 0.9%, 

0.6% and 0.8% of salicylic solutions. The 

shorter plant (6.4 cm) was calculated in dry 

seeds. The same result was found on [27] 

(Figure 5). 

 

Figure 5. Seedling height (cm) as influenced by seed priming with salicylic acid on 

germination and early growth of sesame 

 

Shoot weight (mg plant-1) Shoot weight 

was recorded after seedling emergence 

Data recording on shoot weight is presented 

in graph. Statistical analysis of data showed 

significant effect of levels of salicylic acid 

solutions on shoot weight. The maximum 

shoot weight (0.67 mg plant-1) was noted in 

0.9% and 0.7% of salicylic acid solutions. 

Minimum shoot weight (0.53 mg plant-1) 

was noted in dry seeds. [28] reported the 

similar results regarding shoot weight 

(Figure 6).

  

Figure 6. Shoot Weight (mg) as influenced by seed priming with salicylic acid on 

germination and early growth of sesame 
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Root weight (mg plant-1) 

Data regarding root weight is presented in 

graph underneath. Analysis of the data 

showed significant result of dissimilar 

levels of salicylic acid solutions on root 

weight. Higher root weight (0.38 mg plant-

1) was noted in 0.9% of salicylic acid 

solutions, while the lower root weight (0.25 

mg plant-1) was recorded in dry seeds. [29] 

are in close agreement, who revealed that 

seeds of wheat treated earlier seeding with 

gibberellic acid and kinetin might be 

optional as earlier to root growth (Figure 7).

 

Figure 7. Root Weight (mg) as influenced by seed priming with salicylic acid on 

germination and early growth of sesame 

 

Shoot/root ratio 

Data regarding shoot to root ratio is 

presented in graph. Analysis of the data 

displayed significant result of salicylic acid 

on seed priming of sesame. Higher shoot to 

root ratio (2.79) was noted in 0.9% salicylic 

acid solutions, followed by (2.76) which is 

noted in 0.8% of salicylic acid solutions. 

Lower shoot to root ratio (2.1) was noted 

where the seeds not treated. These result in 

line with those of [30] who clearly indicated 

that increasing salicylic acid solution it 

increase both the weight of shoot and root 

(Figure 8).

   

Figure 8. Shoot/root ratio as influenced by seed priming with salicylic acid on germination 

and early growth of sesame 
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Conclusion 

It is concluded from the findings of research 

that among the seed priming with different 

levels of salicylic acid solutions, the 

solutions from 0.6% to 0.9% of salicylic 

acid perform better on seed priming of 

sesame. Although further research is 

needed on levels of salicylic acid solutions 

for germination of sesame.  
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