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ABSTRACT: Humic Priming is one of the simple techniques that improve seedling power and 
establishment and thus the efficiency of the plant. This experiment was performed in order to evaluate 
the effects of different treatments of humic on the germination elements and seedling growth of barley 
cultivars in laboratory and greenhouse of the research field in Ardabil University in 2012-13. The 
experiment was as factorial based on CRD in three replications. The first factor was priming and the 
second was included genotypes. Results showed that there was significant difference between the levels 
of priming in terms of all traits except dry weight of plumule at 1% level. There was also significant 
difference between the studied lines and varieties at 1% level apart from the plumule and root dry 
weight. This implies high genetic diversity among hybrids in order to select for desired traits. There was 
also no significant difference in terms the interaction of priming levels × hybrids. In general we can say 
that humic priming had a significant impact on root and shoot length and caused root and stem 
elongation. In terms of priming levels, the maximum length of plumule and radicle were respectively 
allocated to 10 hours humic priming and 10 hours hydro priming. The highest percentage of germination 
was allocated to 5 hours humic priming with an average of 80 percent and the lowest was zero hour 
distilled water with an average of 62 percent. 
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INTRODUCTION 
 

 Barley by scientific name Hordeum vulgare is one of the grains of cold regions and the family millet (grasses) 
belongs to a monocot plants (Behnia, 1997). It is the fourth important cereal after wheat, rice and maize in the 
world and is located on top among ten crops (Agar et al, 2004). Barley cultivation in Ardabil province was 97.645 
ha in 2010-11. 22.671 ha were obtained in the form of irrigated and 74.974 ha the rain fed. Production rate was 
achieved 144.543 tones in this level that the productive function was 398.024 kg ha (Binam, 2011). Germination is 
the first stage of plant development. It is one of the critical stages in the life cycle of plants and a key process in the 
emergence of plants (Dey Vaylirs, 1994). The root is considered as part of the plant which causes the 
establishment of its and plays an important role in the absorption of water and nutrients, especially in the stressful 
conditions (rain fed cultivation) (Ganjali, 2005). Root growth is affected by factors such as humidity, temperature, 
and soil nutrients (Miasaka, 1988). 
 One of the techniques that improve the seedling power and establishment and thus the efficiency of the plant is 
seed priming. Priming refers to a number of different methods to improve seed (Faroog et al., 2006). The seed is 
allowable to absorb a little water in the priming; So that the early stages of germination (including activation of 
enzymes) to be performed; but the radical does not get out. 
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Seeds is dried, stored and can be grown after priming treatment (Mac Donald, 1999). Recently, the use of humic 
acid is raised for seed before planting. Humic acid and folic acid are extracted from various sources such as soil, 
peat, oxidized lignite, coal, etc. They are different in terms of chemical structure and molecular size (Sabahatin 
Najdat, 2005). Humic acids have beneficial effects on alkaline soil and with chelation essential elements, increase 
its absorption and soil fertility and crop yield (Liu & Cooper, 2000). 
 In this study, due to the positive effects of seed hydro priming, the effect of hydro priming with hydro priming of 
barely seeds were compared in germination stage to be determined critical time for using humic in the priming of 
each of the barley varieties. 
 

MATERIALS AND METHODS 
 

 The experiment was performed in order to evaluate the effects of different treatments of humic priming on the 
germination elements and seedling growth of barley genotypes in laboratory and greenhouse of the research field 
in Ardabil University located in the village area of Hasan Baroogh (5 km West of Ardabil) in 2012-13. The height 
from sea level is 1350 m in this location and its latitude and longitude is 48.2 East and 38.15 North. Genotypes 
used in this experiment are shown in the table 1. 
 The experiment was as factorial based on CRD in three replications. In the study, three different levels of 
humic priming treatment and three different levels of hydro priming treatment were 5, 10 and 15 hours along with 
control which the treatments were included: Control (without soaking or primed up), seed with the liquid fertilizer of 
humic, soaking seeds in distilled water, humic priming for 5 hours, hydro priming for 5 hours, humic priming for 10 
hours, hydro priming for 10 hours, humic priming for 15 hours and hydro priming for 15 hours. Humic liquid fertilizer 
was used with 12% humic acid rate of 2 ml per liter for humic priming. 50 healthy seeds were selected randomly 
from each cultivar for treatment after completion of the priming periods; seeds were rinsed with distilled water and 
all seeds to reach the initial weight were dried at room temperature and dark conditions. To assess the germination 
behavior, 25 seeds of each treatment diameter 90 mm were placed in a Petri dish between two layers of filter paper 
and 10 mL of deionizer water were added to each Petri dish. At the end of germination traits such as radicle and 
shoot length, germination percentage, the mean of germination time, the average of germination speed, plumule 
dry weight, vigor index and seedling strength was evaluated. 
 The mean of germination time (MGT) was calculated according to the equation of Ellis and Roberts (1981) as 
follows: 
 
MGT=  
 
That in the above equation: 
 N is the number of seeds germinated on day D, D is the number of days from the start of germination and N is 
total seeds which have germinated. To measure the dry weight of seedlings after completion of germination, 
seedlings was placed in the oven for 48 hours (65° C) and then was measured their weight. Germination 
percentage was calculated from the following equation: 
Germination percentage= (Number of seeds was germinated / the total number of seeds) ×100 
 For traits and parameters that were not normal were converted data based on nature of the data. Then for data 
analysis and ensuring the normal distribution of data, statistical methods such as analysis of variance and mean 
comparison of priming levels and hybrid was used by Duncan's multiple range tests at 5% probability level. For this 
purpose the software MSTAT-C and SPSS-19 was applied. 
 

Table 1. Barley lines and cultivars used 

Genotypes Number Genotypes Number 

Mo.B1337/WI2291//Moroc9-75 6 Saida/6/CitaS/4/Apm/Rl//Manker/3/Maswi/Bon/5/CopalS/7/Malouh 1 
Matnan-01 7 Weeah11//WI2291/Bgs/3/ER/Apm//AC253 2 

Makoei 8 Arda/Moroc9-75 3 

Sahand 9 SLB39-05/4/7028/2759/3/69-82//Ds/Apro 4 

Abidar 10 Sara/4/H.Spont.96-3/3/Roho//Alger/Ceres362-1-1 5 

 
RESULTS AND DISCUSSION 

 
 The analysis of variance for studied traits is presented in Table 2. Results showed that there was significant 
difference between the levels of priming in terms of all traits except the dry weight of plumule at 1% and 5% level. 
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There was also significant difference between the studied lines and varieties at 1% level apart from the plumule 
and root dry weight. This implies high genetic diversity among lines and cultivars in order to select for desired traits. 
There was also no significant difference in terms the interaction of priming levels × lines. The mean of priming 
levels, lines and cultivars were compared using multiple ranges test Duncan at 5% level. 
 
Root length 
 In terms of priming levels, 10 hours humic priming had the maximum root length and was located in class A 
and the control (without priming) with an average of 3.1 cm had the lowest root length and was located in class B 
(Table 3). The range of root length in lines was variable from 3.41 cm for Makoei to 5.36 cm for the Matnan-01. The 
root length in Matnan-01 (the mean of 5.36 cm) had significant difference with others and was located in class A 
along with lines 1, 4 and 5. Makoei line with an average of 3.41 cm had the lowest root length among other lines 
and was located in class D along with lines 3, 6, 9 and 10. The total means root length of 10 lines was equal with 
4.30 cm (Table 4). 
 
Shoot length 
 In terms of priming levels, 10 hours hydro priming with an average of 4.92 cm had the longest shoot length and 
was located in class A. The control with an average of 2.32 cm had the lowest Shoot length and was located in 
class C (Table 3). The shoot length in Matnan-01 the mean of 6.25 cm had significant difference with others and 
was located in class A. Makoei line with an average of 3.41 cm had the lowest shoot length among other lines and 
was located in class D. The total means shoot length of 10 lines was equal with 4.12 cm (Table 4). 
 
Germination percentage 
 In terms of priming levels, 5 hours humic priming with an average of 80% had the highest germination 
percentage and was located in class A along with 10 and 15 hour humic priming. Zero hour distilled water with 62% 
average had the lowest germination percentage and was located in class D (Table 3). Germination percentage in 
line 4 (SLB39-05/4/7028/2759/3/69-82//Ds/Apro) with an average of 80.74 percent had significant difference with 
others and was in class A along with line 6 (Mo.B1337/WI2291//Moroc9-76  .(  Line 8 )Makoei( with the mean of 
56.29 percent  had the lowest germination percentage among lines and along with Sahand was located in class F. 
The total means germination percentage of 10 lines was equal with 69.44 (Table 4). 
 
The mean of germination time 
 In terms of priming levels, 5 hours humic priming with an average of 3.2 days had the highest germination time 
and was located in class A along with 10 hours humic priming and 15 hour distilled water. The lowest germination 
time was related to the soaking the seeds in water with the mean of 2.48 days and were located in class D (Table 
3). The mean of germination time of line 4 (SLB39-054/7028/2759/3/69-82//Ds/Apro) with the mean of 3.23 days 
had significant difference with others and was located in class A along with line 6 (Mo.B1337/WI2291//Moroc9-75). 
Line 8 (Makoei) with an average of 2.25 days had the lowest germination time between lines and was located in 
class F. The total means germination time of 10 lines was equal with 2.78 days (Table 4). 
 
Mean of germination speed 
 In terms of priming levels, 5 hours humic priming with an average of 20 days had the highest germination rate 
and was located in class A along with 10 and 15 hours humic priming. The lowest germination rate was related to 
the soaking the seeds in water with the mean 15.50 days and was located in class D (Table 3). The mean of 
germination rate of line 4 (SLB39-05/4/7028/2759/3/69-82//Ds/Apro) with the mean of 20.18 days had significant 
difference with others and was located in class A along with line 6 and 3 (Arda/Moroc 9-75 and 
Mo.B1337/WI2291//Moroc9-75). Line 8 (Makoei) with an average of 14.07 days had the lowest germination rate 
between lines and was located in class F. Total means germination rate of 10 lines was equal with 17.36 days 
(Table 4). 
 
Root dry weight 
 In terms of priming levels, 5 hours prime in distilled water with an average of 0.257 gr had the highest root dry 
weight and was located in class A and the control (no priming) with an average of 0.21 gr had the lowest root dry 
weight and was located in class B (Table 3). 
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The power of seedling 
 In terms of priming levels, 15 hours humic with an average of 353.37 had the highest seedling power and was 
located in class A. The control with an average of 142.11 had the lowest seedling power and was located in class c 
(Table 3). The power of seedling in line Matnan-01 with an average of 428.46 had significant difference with others 
and was located in class A and the lowest seedling power was related to the line Makoei with an average of 150.96 
and was located in class E. The total means seedling power of 10 lines was equal with 235.79 days (Table 4). In 
general we can say that humic priming had a significant impact on root and shoot and increased their length. In 
terms of priming levels, respectively, 10 hours humic priming and 10 hours hydro priming had the maximum length 
of plumule and radical. The highest germination percentage was related to 5 hours humic priming with an average 
of 80 percent and the lowest was related to zero with an average of 62 percent. 
 

Table 2. Analysis of variance of traits in barely lines and cultivars affected by humic priming and hydro priming 

Source df 

Mean of Squares 

root 
length 

shoot 
length 

germination 
percentage 

mean of 
germination 
time 

mean of 
germination 
speed 

root dry 
weight 

shoot dry 
weight 

The power of 
seedling 

priming 
Humic 

8 6.674** 17.979** 1477.5** 2.307** 92.344** 0.005* 0.003 
134704.53** 

Genotypes 9 10.881** 22.532** 1407.613** 2.298** 87.976** 0.002 0.002 162634.31** 
priming 
Humic   × lines 

72 1.794 2.17 156.409 0.251 9.776+ 0.002 0.002 
14473.524 

Error 180 2.405 2.729 179.259 0.293 11.204 0.003 0.002 15356.66 

C. V % 29.05 18.15 15.28 19.47 19.28 23.02 28.88 14.16 

* and ** Significantly at p < 0.05 and  < 0.01, respectively  

 
Table 3. Mean comparison of priming levels 

Traits 

priming levels The power 
of seedling 

root dry 
weight 

mean of 
germination 
speed 

mean of 
germination time 

germination 
percentage 

shoot 
length 

root  
length 

c 142.11 b 0.21 d 15.58 d 2.53 d 62.33 c 2.32 b 1.3 
Control (without soaking or primed 
up) 

ab 282.73 a 0.245 bc 18 bc 2.88 bc 72 b 3.84 a 4.43 
seed with the liquid fertilizer of 
humic 

b 234.13 ab 0.232 d 15.50 d 2.48 d 62 b 3.62 a 4.15 soaking seeds in distilled water 
a 344.83 ab 0.239 a 20 a 3.2 a 80 ab 4.37 a 4.45 humic priming for 5 hours 
ab 287.1 a 0.257 cd 16.75 cd 2.67 cd 67 ab 4.29 a 4.44 hydro priming for 5 hours 
a 345.8 a 0.242 ab 18.83 ab 3.01 ab 75.33 ab 4.56 a 4.65 humic priming for 10 hours 
a 316.63 ab 0.236 d 16.17 d 2.59 d 64.66 a 4.92 a 4.55 hydro priming for 10 hours 
a 353.37 a 0.244 ab 19.50 ab 3.12 ab 78 ab 4.51 a 4.56 humic priming for 15 hours 

ab 295.42 ab 0.237 d 15.92 d 2.55 d 63.67 ab 4.54 a 4.39 hydro priming for 15 hours 

289.13 0.238 17.36 2.78 69.44 4.12 4.30 Mean 

Differences between averages of each column which have common characters are not significant at probability level of 5% 

 
 

Table 4. Mean comparison the traits evaluated in barely lines and cultivars in the research 
Traits 

Lines The power of 
seedling 

mean of 
germination 
speed 

mean of 
germination 
time 

germination 
percentage 

shoot length 
root  
length 

cd 269 de 16.39 de 2.62 de 65.56 bc 4.02 ab 4.67 
Saida/6/Citas/4/Apm/IR//Manker/3/Maswi 
/Bon/5/CopaIS/7/Malouh 

bcd 302.28 bcd 17.68 bcd 2.83 bcd 70.74 bc 4.22 bc 7.39 Weeah11//WI2291/Bgs/3/ER/Apm//AC253 

bc 339.67 abc 18.52 abc 3 abc 74.07 b 4.52 cd 3.56 Arda/Moroc9-75 
bc 325.52 a 20.18 a 3.23 a 80.74 bc 4.07 ab 4.95 SLB39-05/4/7028/2759/3/69-82//Ds/Apro 

d 246.15 bcd 17.59 bcd 2.8 bcd 70.37 cd 3.46 ab 4.66 
Sara/4/H.Spont.96-
3/3/Roho//Alger/Ceres362-1-1 

b 353.44 ab 19.26 ab 3.08 ab 77.04 bc 4.41 bcd 4.21 Mo.B1337/WI2291//Moroc9-75 
a 428.46 bcd 17.59 bcd 2.81 bcd 70.37 a 6.25 a 5.36 Matnan-01 
e 150.96 f 14.07 f 2.25 f 56.29 d 2.71 d 3.41 Makoei 
d 234.85 ef 15.28 ef 2.44 ef 61.11 bc 3.86 bcd 4.15 Sahand 

d 240.92 cde 17.04 cde 2.73 cde 68.15 bcd 3.62 cd 3.64 Abidar 

289.14 17.36 2.78 69.44 4.12 4.30 Mean 

Differences between averages of each column which have common characters are not significant at probability level of 5% 
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