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 Background: Soil compaction is a global problem that is increasing its importance in 

forest soils. Several factors such as the number of machine passing, type of machine, 

speed machine, type wheel, depth and type litters on the surface on degree and density 
of soil resulting from the operation of mechanical impact. Reaction root system to 

increase the level of density reduced size and root penetration and is diminishing 

rooting depth. Objective: To evaluate the effect of soil compaction on vegetative 
characters Alnus glutinosa a factorial experiment in the completely randomized design 

with two factors: 1-The three levels of soil compaction (natural, 15% and 30% density) 

2-Soil texture light and heavy and was performed with three replications. Plants in pots 
were kept for three months and at the end the period growth parameters were measured. 

Results: The results showed that the effect of compression and soil texture in 

probability level of 1% on the parameters plant growth is significant. So that the 
compression 30% caused soil most significant decrease height, diameter collar and 

other parameters is plant growth the effect of soil compaction on seedlings 

characteristics are heavy texture is most than light textured. Comparison of the mean 
interaction showed that the increase the degree of compaction in soil with heavy texture 

causes further reducing is growth of seedlings according to the results; Conclusion: we 

can conclude that soil compaction can reduce the porosity, ventilation and soil 
permeability negative effects is significant on the growth of seedlings 
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INTRODUCTION 

 

 Alnus glutinosa of areas coastal and lowland up to height 2000 m rises its height is more than 40 m been 

and from Fast growing species and wet is north of country. Among the trees that are in forests of the Caspian, 

earlier than the rest of the trees sprouting and the last tree is that leaves that are yellow, this is species late 

deciduous and almost 9 months of the year its leaves [8]. Soil compaction by definition quantifies soil behavior 

under stress and pressures usually, this behavior by changing the bulk density (BD), total porosity, porosity 

ventilation, the water permeability of the soil and soil mechanical resistance occurs [2]. Soil compaction causes 

increase mechanical strength is soil. Signs of soil compaction on plant consist of reduce the level and biomass 

stems of plants, slow growth and unequally parts of plants, limiting root growth, reduced plant height and 

ultimately reduce is yield of products [7]. In addition, Signs of soil compaction on plant of other Signs of soil 

compaction stagnant water or water erosion is excessive [4]. Since the skidding routes after completion 

harvesting operations must in the first instance be open to the revitalization and forest floor coatings plant the 

formation of soil new conditions and contexts different from intact and not commute important role in the type 

and distribution of plant species and without doubt the appearance and severity presence of these species is 

directly related to conditions new soil [9]. All numerous factors affecting the development of the market for 

agricultural products can be united in groups: - economic - social; - scientific- technical and naruralclimatic 

factors [3]. Environmental degradation is a burning issue all over the world now. The environment problem that 

the world is facing today and in future is the result of the accumulated action of individual behavior [5]. 

Sustainable development is a buzz word at present. It has come to forefront as people all over the world are now 

concerned about the effects of global warming, resource depletion, pollution and environmental degradation [6]. 

Nowadays they generally use chemical and physicomechanical properties to assess qualitative condition of soils 
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[1, 10]. Williamson and Neilsen [11] showed that the soil is dry forests with on parent material of coarse pebbles 

than soil moist forests or with tiny parent material are more resistant to density. 

 

MATERIALS AND METHODS 

 

 This experiment was conducted in one of the greenhouse investigative. By using database, two soils with 

textures light and heavy were used in investigation area. A soil sample from a depth 0-30 cm harvested and for 

preparation was transferred to the laboratory. Soil samples were taken air dried, and then the samples were 

crushed and from sieve four mm were passed through. To evaluate the effect of density on plant growth initially 

Alnus glutinosa seeds were collected from a single tree. The seed germinated in pots soil the desired was 

transferred and were irrigated weekly basis. Conditions plant growths include height change and diameter of the 

collar measured and was recorded. After ten weeks seedlings of the pots out and into two parts root and shoot 

were divided. 

 The present study using a factorial experiment in a completely randomized design with two treatments 1- 

The three levels of soil compaction (normal density, 15% and 30%) and 2- The soil texture in two level (light 

and heavy) and were performed in three replications. Data using statistical software of SAS were analyzed. 

 

RESULT AND DISCUSSION 

 

Vegetative characteristics: 

 Analysis of variance the effect of treatments on plant growth characteristics in table 1 is provided.  

 
Table 1: Summary of analysis of variance effect treatments on plant growth parameters. 

Sources df 

MS 

Height 
Diameter 

collar 
Leaf surface Root to shoot 

Root 
volume 

Root surface 

Degree density 2 422.61
**

 4.23
**

 7537.56
**

 0.60
**

 59.95
**

 5641.75
**

 

Soil type 1 7.57
**

 0.07
**

 1347.15
**

 0.036
**

 0.003 n.s 0.001 n.s 

Density× Soil type 2 6.86
**

 0.069
**

 502.35
**

 0.0027
**

 0.229 n.s 6.66 n.s 

Error 10 0.019 0.0002 1.23 0.0002 0.34 9.32 

 

Seedling height: 

 Analysis of variance showed that the effect of experimental factors within probability level 1% on seedling 

height is significant (Table 1). Comparison of the mean of the effects of density showed that by increasing the 

density, seedling height is significant (Figure 1). Comparison of the mean soil type also showed that in soils 

with heavy texture seedlings has a height is greater this could be because of availability of nutrient elements 

more to plant (Figure 2). With Comparison of the mean interaction effects were determined density in both soils 

leads to a significant reduction in plant height has been, so that in density 30% seedlings in both soils had the 

lowest height (Figure 3). 

 

 
 

Fig. 1: Comparison of the mean the effects of density on seedling height. 

 

 
 

Fig. 2: Comparison of the mean the effect of soil type on seedling height. 
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Fig. 3: Comparison of the mean the interaction of density and soil type on seedling height. 

 

Diameter collar: 

 Analysis of variance showed that the effect of experimental factors within probability level 1% on diameter 

collar is significant (Table 1). Comparison of the mean of the effects of density showed that by increasing the 

density, diameter is significant (Figure 4). Comparison of the mean soil type also showed that in soils with 

heavy texture seedlings has a diameter is greater (Figure 5). With Comparison of the mean interaction effects 

were determined density in both soils leads to a significant reduction in diameter collar has been (Figure 6). 

 

 
 

Fig. 4: Comparison of the mean the effects of density on seedling diameter collar. 

 

 
 

Fig. 5: Comparison of the mean the effect of soil type on seedling diameter collar. 

 

 
 

Fig. 6: Comparison of the mean the interaction of density and soil type on seedling diameter collar. 

 

Leaf surface: 

 Analysis of variance showed that the effect of experimental factors within probability level 1% on leaf 

surface is significant (Table 1). Comparison of the mean of the effects of density showed that normal density 

with 192.44 cm2 has the highest leaf surface and by increasing the density leaf surface is decreasing (Figure 7). 

Comparison of the mean soil type also showed that the most Leaf surface are light textured soils (Figure 8). 

With Comparison of the mean interaction effects were determined density in soil with heavy texture has most of 

Leaf surface (Figure 9). 

 

Root to shoot:  

 Analysis of variance showed that the effect of experimental factors within probability level 1% on ratio root 

to shoot is significant (Table 1). Comparison of the mean of the effects of density showed that by increasing the 
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density, ratio root to shoot is increased so that the highest this ratio with 0.9 to density 30% is belonging (Figure 

10). Comparison of the mean soil type also showed that most of this ratio there is in soil with heavy texture 

(Figure 11). With comparison of the mean interaction effects was found that the density treatments 30% in soil 

with heavy texture has been highest proportion and lowest proportion root to shoot in light soil with natural 

density were observed (Figure 12). 

 

 
 

Fig. 7: Comparison of the mean the effects of density on seedling leaf surface. 

 

 
 

 

Fig. 8: Comparison of the mean the effect of soil type on seedling leaf surface. 

 

 
 

Fig. 9: Comparison of the mean the interaction of density and soil type on seedling leaf surface. 

 

 
 

Fig. 10: Comparison of the mean the effects of density on ratio root to shoot. 

 

 
 

Fig. 11: Comparison of the mean the effect of soil type on ratio root to shoot. 

 

Root volume: 

 Analysis of variance showed that the effect main degree density within probability level 1% on root volume 

is significant (Table 1). Comparison of the mean of the effects of density showed that natural density there has 

highest volume of root (Figure 13). So that the ratio of the density 30%, Was four times higher. By comparison 
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of the mean interaction effect was determined treatment of Natural density in the soil with heavy texture there 

has highest volume of root and lowest volume of root to density 30% in soil light belongs (Figure 14). 

 

 
 

Fig. 12: Comparison of the mean the interaction of density and soil type on ratio root to shoot. 

 

 
 

Fig. 13: Comparison of the mean the effect of soil type on root volume. 

 

 
 

Fig. 14: Comparison of the mean the interaction of density and soil type on root volume. 

 

Root surface: 

 Analysis of variance showed that the effect main degree density within probability level 1% on root surface 

is significant (Table 1). Comparison of the mean of the effects of density showed that natural density there has 

highest surface of root (Figure 15). So that the ratio of the density 30%, Was four times higher. By comparison 

of the mean interaction effect was determined treatment of Natural density in the soil with heavy texture there 

has highest surface of root but with treatment of natural density in light soil no significant difference and lowest 

volume of root to density 30% in soil light belongs (Figure 16). 

 

 
 

Fig. 15: Comparison of the mean the effect of soil type on root surface. 

 

 
 

Fig. 16: Comparison of the mean the interaction of density and soil type on root surface. 
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Conclusion: 

 In analysis of variance indicated that the effect of experimental treatments on seedling height, on diameter 

collar, on leaf surface and on the ratio root to shoot in level of statistical 1% is significant also analysis of 

variance showed that only the main effect degree density at the probability of 1% on root volume and on root 

surface is significant (Table 1). The results showed that the effect of compression and soil texture in probability 

level of 1% to parameters plant growth is significant. So that the compression 30% soil caused the most 

decrease significant Height, diameter collar and other parameters of has been growth of seedlings. The effect of 

soil compaction on characteristics seedling in the heavy texture is greater of the light texture. Comparison of the 

mean interaction between also showed which increase the degree compaction in the soil with heavy texture is 

cause further reduction in growth seedlings. According to the results, we can conclude that soil compaction can 

reduce the porosity, ventilation and soil permeability negative effects significant is on the growth seedlings. 

Williamson and Neilsen (2000) showed that the soil is dry forests with on parent material of coarse pebbles than 

soil moist forests or with tiny parent material are more resistant to density.  
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