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ABSTRACT 

In order to study effect of grain dressing with humic acid fertilizer on germination rate and initial growth of wheat seeds 
an experiment was carried out in Dry land Agricultural Research Sub Institute, Sararood Station, Kermanshah, Iran as 
laboratory study. The experimental design was factorial as RCB with two factors as a. five wheat variety and b. six 
combinations of grain dressing including distillated water, Humica, Humix, Poly Ethylene Glycol, Humica+PEG and 
Humix+PEG, each treatment has three replicate. The results showed that priming wheat seeds with PEG decreased 
percent seed germination and initial growth of wheat compared to humic matters. A positive effect of the preparation on 
the germination and growth of wheat seedling was observed with application of humic acid under drought stress.  
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INTRODUCTION 
Percentage and rate of seed germination and seedling growth, is an important factor in increasing the 
yield per unit area. Increase the amount and percentage of germination; make better use of resources 
such as light, water and nutrients [1]. Humic substances influence on the physical, chemical and biological 
Properties of soil, and consequently, they indirectly affect the growth and development of plants. The 
research of the application of these substances to soil or on leaves indicated that they have also a direct 
effect, positive or limiting. The effect on metabolism is not well known and it may refer to both 
respiration and photosynthesis [2]. Humic substances have also an effect similar to that of hormones, 
whereas it is not clear whether it depends on their chemical structure or the molecular mass [2]. Using 
them at various developmental stages stimulates rooting [3], as well as the growth of aboveground parts 
[4]. They can also have a positive effect on nutrient uptake [3, 5] and yielding of field crops, e.g. potatoes 
or grasses [6]. In many parts of the world, especially in rainfed agriculture, poor crop establishment is a 
major problem [7]. Vigor can be improved using various priming methods .  
Due to the low cost, farm priming widely used. In farm priming, the seeds are placed in tap water or 
nutrient solutions for a certain period. Harris et al [8] reported that wheat seed priming resulted in faster 
germination, emergence, higher, stronger seedlings, better tillering, early maturity, yield was higher. In 
some species, seed priming with growth substances, have been shown to have detrimental effects on the 
growth and yield. Humic acid due to hormonal effects in improving nutrients absorption and increasing 
root and shoot biomass, such as an organic acid derivative of humus acts [9]. The objective of this study 
was to find out the effect of two humic acid sources on germination of wheat seeds. 
 
MATERIALS AND METHODS 
Germination test to determine the best wheat variety dressed with humic organic matter (Humix and 
Humica) in response to drought stress, a laboratory test at Dry land Agricultural Research Sub Institute, 
Sararood Station, Kermanshah, Iran was done. The factorial experiment in a randomized complete block 
design (RCB) with two factor and three replications was used. Factor A including 5 bread wheat (Azar, 
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Ouhadi, Ryzhav, Karim and Bouma) and Factor B at 5 levels as control(distilled water), PEG, Humica, 
Humix with distilled water, Humica with PEG, and Humix with PEG)). Polyethylene glycol 6000 (PEG) 
with -0.8 MPa used for testing drought Stress. A 10% concentration of Humix and Humica solution was 
used for dressing seeds. Laboratory procedures were done according to Sapra et al [10] and Buslama and 
Shapag [11] respectively. 
The results obtained were test for normality and subject to the analysis of variance using the computer 
software MSTATC, The significance of differences was determined with Tukey’s confidence half-interval 
at the significance level P = 0.01   

 
RESULTS 
Percent Germination of wheat seeds 
The percent of germinated seed significantly different between wheat varieties, also the percent of 
germinated seed significantly responded to seed priming (Table 1). Higher and lower percentage of seed 
germination 41.23% and 33.56% respectively observed at Azar and Bouma(Fig.1).  The wheat seeds 
primed with Humix+ water gave higher percentage (52.49%) of seed germination as compared to other 
treatments but the lower observed with PEG (22.33%).  

 
Table 1 ANOVA of wheat variety and pre-treatment effects on root properties 

S.O.V DF 
MS 

Germ. 
Length of 

Root 
Length of 

Shoot 
Weight of 

Root 
Weight of 

Shoot 

Rep. 2 20.64 3.9 1.4 0.001 0.004 
Variety 4 146.9** 64.3** 5.2** 0.001n.s 0.002n.s 

Pre-treatment 5 2040.1** 70.5** 5.2** 0.03** 0.10** 
Variety*Pre-treatment 20 230.8** 11.6** 1.1n.s 0.001n.s 0.002n.s 

Error 58 43.8 4.9 0.66 0.002 0.002 
 

 
Figure 1 Effect of Wheat Variety on Seed Germination (%) 

 
Figure 2 Effects of Pre-treatment Materials on Seed Germination(%) 
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Root Elongation 
The table 1 showed that wheat variety and priming of seeds had significant effect on root elongation. 
Higher and lower elongation of roots with 11.3 cm and 6.05cm respectively observed at Azar and Bouma 
(Fig.3).  The wheat seeds primed with Humix+ water gave higher root (10.80cm) elongation while the 
lower observed with PEG (5.35cm) (Fig.4).  
  

 
Figure3. Effect of Wheat Variety on Root Elongation (cm) 

 

 
Figure 4. Effects of Pre-treatment Materials on Root Elongation(cm) 

 
Shoot Elongation 
Same as root elongation, shoot elongation also significantly responded to wheat variety and seed priming. 
Higher and lower elongation of shoot with 4.37 cm and 3.0cm respectively observed at Karim and Ryzhav 
(Fig.5).  The wheat seeds primed with water gave higher shoot (4.36cm) elongation while the lower 
observed with Humica+PEG (3.03cm) (Fig.6).   

 

 
Figure 5. Effect of Wheat Variety on Shoot Elongation (cm) 
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Figure 6. Effects of Pre-treatment Materials on Shoot Elongation(cm) 

Dry Weight of Root 
The table 1 showed that wheat variety had not significant effect on dry weight of root. But priming of 
seeds had significant effect on dry weight. The wheat seeds primed with Humix+ water gave higher root 
(0.22) while the lower observed with PEG (0.1g) (Fig.7).   

 
Figure 7. Effects of Pre-treatment Materials on Dry Weight of Root (g) 

Dry Weight of Shoot 
The table 1 showed that wheat variety had not significant effect on dry weight of Shoot. But priming of 
seeds had significant effect on dry weight. The wheat seeds primed with water gave higher shoot weight 
(0.34) while the lower observed with PEG (0.14g) (Fig.8).   

 
Figure 8. Effects of Pre-treatment Materials on Shoot Weight (g) 
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The effect of humic acid on increasing growth at early stage of plant development couple with its 
beneficial effect on various soil properties [13]. Turkmen et al. [12] also reported accelerated root growth 
and germination of various seeds when treated with humic acid.  
Humic acid affect on root enzymes and rhizosphere soil then increases in plant growth [14]. Several 
finding have also reported increases in plant growth and yield with application of HA [15, 16]. The higher 
increase in seed germination with humic acid can explains the higher yields of various crops with humic 
acid in the field.  
 
CONCLUSIONS 
Due to our results can concluded that priming of wheat seed with humic matters accelerated the 
germination percentage and initial growth as compared to priming seeds in water. 
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