
331

Journal of Cereal Research
Volume 14 (3): 331-338

Short Communication

Homepage: http://epubs.icar.org.in/ejournal/index.php/JWR

Use of different seed priming tools to enhance the planting value and 
seed quality in barley

Karam Chand Dhiman, Anubhav Thakur*, Rajesh Kanwar and Raj Kumar Kapila

Department of Seed Science and Technology, Chaudhary Sarwan Kumar Himachal Pradesh Krshi Vishavaidyalaya 
Palampur – 176062 (Himachal Pradesh), India

Article history:	 Received: 28 July, 2022	 Revised: 13 Oct., 2022	 Accepted: 17 Nov., 2022

Citation: Dhiman KC, A Thakur, R Kanwar and RK Kapila. 2022. Use of different seed priming tools to enhance the 
planting value and seed quality in barley. Journal of Cereal Research 14 (3): 331-338. http://doi.org/10.25174/2582-2675/2022/131251

*Corresponding author: E-mail: anubhavthakur97@gmail.com

© Society for Advancement of Wheat and Barley Research

Good seed quality is important for successful seed 

production. Seed priming treatments can improve 

the seed quality by enhancing the germination and 

establishment in many crops like maize, wheat, rice and 

canola (Basra et al.,2005). Seed priming include hydro-

priming, osmo-priming, thermo-priming, halo-priming, 

magnetic-priming and nano-priming. It is a simple way 

to improve germination and establishment of seeds. It is 

an age-old technique for enhancing rapid and uniform 

emergence, leading to better stand establishment and 

yield (Dutta, 2018).Several advantages of priming have 

been reported including rapid and uniform germination, 

increased nutrient uptake, relieved phytochrome-

induced photo – and thermo-dormancy, and increased 

range of germination temperature, improved water use 

efficiency and synchronous maturity of crop (Hill et 

al., 2008). Seed priming ensures uniform germination 

by reducing the imbibitions time (Brocklehrustet 

al., 2008), increasing the metabolite production and 

pre-germinative enzyme activation (Hussain et al., 

2016). There are many research articles on seed 

priming towards improving seed germination, stand 

establishment, crop growth in various crops like rice, 

wheat, okra, pulses and melons (Marthandan et al., 

2020). This research was also conducted to study the 

effect if different seed priming treatments viz., thermo-

priming, hydro-priming and pre-chilling on seed quality 

parameters in barley.

This study was conducted at the seed laboratory of 

Department of Seed Science and Technology, CSKHPKV 

Palampur, India during 2021-2022 seasons. Experimental 

material was two varieties of barley i.e. BHS 380 and 

BHS 400 (fresh andone-year-old seed lots.) These were 

procured from IARI, Regional station Karnal, India. 

The experiment was conducted under a completely 

randomized design (CRD) factorial and each treatment 

was replicated three times. Seeds were primed with three 

treatments viz: thermo-priming, hydro-priming and pre-

chilling. Thermo-priming of seeds was done at 30 °C 

and 35°C for different periods (6, 12, 24, 36 and 48 hrs.). 

Seeds were hydro-primed at 20°C for seven duration viz., 

4,6,8,10,12 and 14 hrs. Pre-chilling was done at 5°C for 7 

days. Untreated seeds were use as control.

Data were recorded for various seed quality parameters 

like germination (%), seedling vigour (I and II), field 

emergence (%), and moisture content (%) and 2 mm radical 

emergence (mm). Germination test was conducted using 

100-seeds in three replications by adopting the blotter 

paper method (Anonymous 1999). Seeds were incubated 

in germinator at a temperature 25 ± 1°C and RH of 90 

%. Normal germinated seeds were counted on 4th and 7th 
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day after incubation and total germination percentage was 

calculated using the following formula –

% Germination = (Number of normal germinated seeds/ 

Total number of seeds) ×100

The seedling vigour index - I and II were calculated 

by adopting the method suggested by Abdul Baki and 

Anderson (1973).

Field emergence count was taken on the 8thday after 

sowing and the emergence percentage was calculated 

taking into account the number of seedlings emerging 

above the soil surface. Moisture content of seeds was 

recorded in percentage using a moisture meter, before 

and after the treatment.

2 mm radical emergence was recorded after 42 hours 

using randomly taken 10 seed from 300 kept in three 

replications of 100 seeds each for germination test. 

Then time taken for the emergence of 2 mm radical 

was calculated in hours. 

The data were statistically analyzed using software 

OPSTAT (Sheoran et al. 1998). The data on germination 

(%) and field emergence (%) were transformed into arc 

sine root percentage and transformed data was used for 

statistical analysis.

Hydro-priming

Different treatments showed significant differences for 

moisture content (%) before and after hydro-priming 

treatments (Table3.1). Among the old seed and fresh 

seed lot, fresh lot had shown significantly higher 

germination percentage in both the varieties. Fresh seed 

lot of BHS 380 showed higher germination percentage 

(V1L2H3 - 98.00%) as compared to old seed lot (V1L2H2 - 

89.33%). Both the lots have shown significantly superior 

germination as compared to control (C1V1L12- 92.33% 

& C1V1L11- 84.67 %). Similar results are reported in 

BHS 400 variety where fresh seed lot (V2L4H2- 97.67%) 

recorded higher germination in comparison to old lot 

(V2L3H2- 95.33%) and both the varieties had significantly 

higher germination in comparison to control (C1V2L4 

– 95.33% & C1V2L3 – 90.67%). Among the different 

hydro-priming treatments, hydro-priming for 6 hrs. 

recorded higher germination among all treatments in 

both the varieties. Ashraf and Razmjoo (2010) have also 

reported that 6 hrs. hydro-priming showed maximum 

germination in safflower seeds. Similar results are 

reported in other seed quality parameters. Fresh seed 

lot seed lots hydro-primed for 6 hrs. recorded higher 

vigour (3008.60, 1652.93 &2975.60, 1780.80) in both 

varieties (BHS 380 & BHS 400) as compared to control 

(2403.73, 1338.86 & 2736.06, 1506.26). Field emergence 

and 2 mm radical emergence had also showed the 

similar results (Table 3.1)

Thermo-priming

Thermo-priming had shown significant differences for 

moisture content (%) before and after the treatment (Table 

3.2). Thermo-priming for 12 hrs. at 300C had recorded 

significantly superior seed quality parameters among 

all the thermo- treatments. Among fresh and old seed 

lots, fresh lot had significantly superior germination in 

comparison to old seed lot in both the varieties (BHS 

380 and BHS 400). BHS 380 fresh lot (V1L2T1D2) showed 

significantly higher germination (96.33%) in comparison 

old seed lot (V1L1T1D2- 87.00%). Both the lots had 

significantly superior germination as compare to control 

(C1V1L2– 92.33%, C1V1L1– 84.67%). Similar results are 

reported in the seed lots of variety BHS 400. Wang et 

al. (2015) in bitter-gourd also reported the increase in 

germination performance by thermo-priming at 20 and 

250C. Other seed quality parametersi.e. vigour index 

I&II, field emergence (%) and 2 mm radical emergence 

had also been superior in thermo-primed treatment for 

12 hrs. at 30° C (Table 3.2). Sani & Jodaeian (2015) and 

Maroufi et al (2011) reported the higher germination & 

vigour after thermo-priming of soybean and wheat seeds 

for 10 minutes.

Pre-chilling

None of the pre-chilled treatment recorded superiority in 

seed quality parameters in comparison to control. BHS 

400 fresh seed lot (Control) recorded higher germination 

percentage (97.67%) in comparison to pre-chilled 

treatments. Similar pattern was recorded in other seed 

quality parameter of this variety and BHS 380 seed lots 

(Table 3.3). Mattana et al. (2009) in Rhamnus persicifolia 

and Ogunrotimi and kayoed (2018) in Solanum macrocarpon 

reported non-significant effect of pre-chilling on seed 

germination.
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Conclusion

This study showed that different seed priming treatments 

can significantly increase the seed quality of barley seed. 

Hydro-priming and thermo-priming had significantly 

increased the germination, vigour (I&II) and field 

emergence. Hydro priming for 6 hrs. is superior treatment 

among all the treatments for both varieties and seed lots. 

Fresh lots have shown significantly higher germination 

than old seed lot. Similar results were reported by 

Noorhosseini et al. (2017) in basil, Patel et al. (2017) in 

tomato, Adhkari et al. (2021) in bitter gourd, Barupal 

et al. (2022) in okra. High germination in primed seeds 

is due to metabolic repair which increased production 

of metabolites, including nucleic acids, required for 

germination during imbibition process thus strengthening 

the metabolic machinery of seed (Burgrass and Powell, 

1984). Priming also amplifies the activities of anti-oxidative 

enzymes (Mcdonald, 1999, Wang et al., 2003).

Thermo-priming for 12 hrs. at 30°C was superior treatment 

among the all other treatments for both varieties and 

seed lots. Fresh seed lot of both the varieties have shown 

significantly superiority in all other parameters as compare 

to old lots. On the other hand, none of the pre-chilling 

treatments were significantly superior in comparison to 

control.
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