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Abstract  

 

The objective of this study was to examine the availability of some materials namely, 

forest soil, ash (firewood), charcoal, chicken manure, sheep manure, cow manure 

(decomposed), which can be easily found in Turkey. The vegetable crops tried were 

aubergine (Aydın siyahı) and cucumber (Beta 309 F1). The effect of growing media on 

the growth of seedling was found to be different depending on the species. In the study 

with forest soil and peat (GM1 and GM3) was ascertained that leaf dry weight (LDW), 

root dry weight (RDW), plant dry weight (PDW), total leaf area (TLA), leaf weight ratio 

(LWR), root weight ratio (RWR), stem weight ratio (SWR) and leaf area ratio (LAR) 

increased for aubergine during autumn season. This is similar to the increased in leaf dry 

weight (LDW), stem dry weight (SDW), root dry weight (RDW), plant dry weight 

(PDW), total leaf area (TLA) and leaf area ratio (LAR) of  media named GM1 and GM3 

applied for cucumber during autumn season. The results obtained from the present study 

showed that the most suitable growing media were the media named GM1 (forest soil) 

and the media named GM3 (a mixture of forest soil and peat) for aubergine and 

cucumber during autumn season. 
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1. INTRODUCTION 

One of the most important issues affecting the success of vegetable growing to produce quality 

seedlings [1, 2, 3]. The substrate composition is very important for seedlings. The physical properties 

and chemical composition have both a considerable effect on plant growth rate of young plants [4]. 

Although seedling production is commonly used many countries, the desired level of seedling 

production in terms of the appropriate media and mixtures have not been reached  The researchers 

focused on the usefulness of seedlings growing regional organic waste [1, 5]. Growing media is 

usually made from a mixture of organic materials and inorganic materials [6, 7]. Peat, due to favorable 

physical characteristics and high cation exchange capacity is used widely [8] Farmers sometimes 

produce seedlings growing medium. However, they cannot take adequate measures against weed 

seeds, diseases and pests [9]. However, began to search for alternative materials due to major damage 

to the natural environment and the limited supply of peat [10, 11]. 

In our country, it could not develop an appropriate fee to the standards for the production of vegetable 

seed and seedling mortars, constitutes one of the major problems manufacturers. For this purpose, a 

seedling growing medium mixture prepared by different researchers, in the cultivation of different 

types of vegetables. Plant growth, earliness, yield and growing media were determined to make a 

positive impact on the quality of advice to the producers [12]. As a result of mistakes made in the 

preparation of seedlings grown in medium; seedlings, seeds, time, labor and causes a loss of product 

[7]. 

Quality seedlings; must have a balanced stem-root ratio, should have a high degree of total dry matter, 

nodes interval should be short, stem should be thick, leaves should be green and thick, it must have 

sufficient root growth, all parts must be strong and healthy, such as specific color characteristics must 

be evident, should not be too young or old and all the seedlings should be homogenous [13, 14, 15, 

16]. Quantitative indicators of these criteria have been examined in our study. Therefore, the seedlings 

of vegetables growing medium should be the ideal mix enough to meet the request. Prepared seedlings 

growing media can be useful for others, although it is useful for a plant. In this respect to meet the 

demands of the majority of vegetables by making various preparations are needed to determine the 

ideal seedling growing media or separately optimal growing media for each type of seedling. This 

study; preparing seedlings of different environments, with different types of vegetables the growing 

medium (aubergine and cucumber) seedling quality, by determining their effects on seedling growth 

and development were studied to determine the most appropriate medium. 

 

2. MATERIAL AND METHODS 

In this study, the plant material "Aydin siyahı" aubergine and "Beta 309 F1" cucumber varieties were 

used. The type of material on the properties of seedling growing media and grain size is effective. 

Therefore, selecting one group of various materials in the desired size and mixed in suitable 

proportions multiple materials can be accessed on the intended properties. As the seedling growing 

media; forest soil ready for commercial peat, natural peat, wood ash, coal dust, chicken manure, sheep 

manure, cow manure, garden soil, hazelnut husk slag, pine needle and perlite materials were used. 

Commercial peat was used as control application. Also, fertilization was not performed on seedlings 

growing medium. The material used seedling growth medium mixture and the mixture ratios are given 

in Table 1.  
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Table 1. Mixing ratio of the seedling growth mediums used in the experiment. 

 
Media Material mixtures 

GM1 Forest Soil (Pine forest) 

GM2 Commercial Peat (Control) 

GM3 1 Part Forest Soil + 1 Part Commercial Peat  

GM4 1 Part Garden Soil + 2 Part Cow Manure 

GM5 1 Part Forest Soil + 1 Part Sheep Manure + 1 Part Cow Manure + 1 Part Chicken Manure + 1 Part Ash + 1 Part Coal + 1 Part 

Pine Needle + 1 Part Hazelnut Husk Slag 

GM6 1 Part Forest Soil + 1/3 Part Ash + 1/3 Part Coal + 1/2 Part Pine Needle + 1/2 Part Hazelnut Husk Slag 

GM7 1 Part Forest Soil + 1/3 Part Sheep Manure + 1/3 Part Cow Manure + 1/3 Part Chicken Manure + 1/3 Part Ash + 1/3 Part 

Coal + 1/2 Part Pine Needle + 1/2 Part Hazelnut Husk Slag 

GM8 1/3 Part Ash + 1/3 Part Coal + 1/2 Part Pine Needle + 1 Part Hazelnut Husk Slag 

GM9 1/3 Part Sheep Manure + 1/3 Part Cow Manure + 1/3 Part Chicken Manure + 1/3 Part Ash+ 1/3 Part Coal + 1/2 Pine Needle 

+ 1 Part Hazelnut Husk Slag 

GM10 1 Part Garden Soil + 2 Part Cow Manure + 1 Part Perlite 

GM11 1 Part Garden Soil + 2 Part Cow Manure + 1/2 Part Hazelnut Husk Slag + 1/3 Part Ash + 1/3 Part Coal + 1/3 Part Sheep 

Manure GM12 1 Part Natural Peat + 1 Part Commercial Peat  

GM13 1 Part Natural Peat + 1/3 Part Sheep Manure + 1/3 Part Cow Manure + 1/3 Part Chicken Manure 

GM14 Natural Peat 

GM15 1 Part Natural Peat + 1/2 Part Perlite + 1/3 Part Sheep Manure + 1/3 Part Cow Manure + 1/3 Part Chicken Manure 

 

Seedlings were raised in module seed trays (45 cells 5*5 cm). Both plant species were the seed 

planting date 27 July. 50% shading were applied to seedlings until the date of planting. Nine seedlings 

have 4-5 true leaf is removed for analysis in each application and then plant dry weights were 

determined. Drying process was performed in the incubator (Nüve FN 500) at 80
 o

C for two days to 

determine the dry weight of different part of the plant (leaf, stem and root). The dry weights of the 

materials taken from the incubator were determined by weighing them on a precision scale (Chyo JL-

180 (0,000lg)). Leaf areas of plant were measured by digital planimetry (Placom). Experiments were 

conducted in randomized blocks design with 3 replications and 9 plants in each replication. As a result 

of quantitative analysis, the formulas given in Table 2 were used in the calculation of plant growth 

parameters [17].  

 

Table 2. The plants growth parameters for quantitative analysis. 

Leaf weight ratio (LWR) = Total leaf dry weight (g)/Total plant dry weight (g) 

Stem weight ratio (SWR) = Total stem dry weight (g)/Total plant dry weight (g) 

Root weight ratio (RWR) = Total root dry weight (g)/Total plant dry weight (g)  

Specific leaf area (SLA) (cm
2
g

-1
) = Total leaf area (cm

2
)/Total leaf dry weight (g) 

Leaf area ratio (LAR) (cm
2
g

-1
) =Total plant leaf area (cm

2
)/Total plant dry weight (g) 

 

The seedling health index was determined using the following equation [18] : 

 

Seedling Health index= (Stem diameter/Stem height) * Dry weight 
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3. RESULTS AND DISCUSSION 

 

For evaluation of research results, the highest results of seedling media are compared only. 

3.1. Total plant dry weight (PDW) 

Change of total plant dry weight of aubergine and cucumber seedlings of different growth media are 

given in Fig. 1, respectively.  GM1 application for aubergine (0.66 g) and cucumber (2.01 g) showed 

the highest TPDW values (Fig. 1). Control application has reached a higher value than most of the 

growing medium in aubergine (Fig. 1a). Adding of mixtures of forest soil, seedling growing media 

was very effective in significantly increasing plant dry weight than the control plants in cucumber 

(Fig. 1b). In aubergine and cucumber showed significant increases in forest soil plant development. 

The results were notifications; Wang and Lin [19], adding half strength of 50% fertilizer to a mixture 

of 50% soil plus 50% compost was very effective in significantly increasing plant dry weight. 

According to Babaj, et al. [4] the cucumber seedlings grown in vermin compost had a higher dry 

matter compared with peat grown seedlings. It was reported by Uzun, et al. [20], the highest plant dry 

weight was obtained from the mixtures in the mixtures for decomposed farmyard manure, sieved 

garden soil, hazelnut husk, rice hull, sand of 2 mm, decomposed pine leaves, tobacco waste, coal ash 

and coal dust as ratios of 2:1:1:1:1/3:1:1/2:1/2:1/4. The highest leaf dry weight in aubergine was 

obtained from the plants grown in the mixture of decomposed farmyard manure, sieved garden soil 

and sand (2 mm) used in a ratio of 1:1:1. 

 

  

a b 

Fig. 1. According to different seedling growing media the changes of total plant dry weight (TPDW) 

for aubergine (a) and cucumber (b). 

 

3.2. Total leaf area (TLA)   

Total leaf area of aubergine and cucumber seedlings of different growth media are given in Fig. 2. 

GM3 application showed the highest TLA values (99 cm
2
) in aubergine (Fig. 2a). GM1 application 

showed the highest TLA values (312.53 cm
2
) in cucumber. Similar to the total dry weight of the 

cucumber plant total leaf area value is quite high compared to the control (Fig. 2b).According to 

Jankauskienė and Brazaitytė [21], seedlings grown in peat are higher, have bigger leaf area than the 

seedlings grown in peat-perlite, peat-zeolite substratum, but in leaves and roots they accumulate less 

dry matter and plant fresh weight also is smaller. 
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a b 

Fig. 2. According to different seedling growing media the changes of total leaf area (TLA) for 

aubergine (a) and cucumber (b). 

 

3.3. Evaluation of Plant Growth Parameters 

3.3.1.  Leaf weight ratio (LWR), Root weight ratio (RWR) and Stem weight ratio (SWR) 

When Fig. 3a is examined, it is observed that the highest LWR, RWR and SWR were seen from the 

seedlings of the GM3, GM1 and GM2 mediums, respectively.  As seen in Fig. 3b, the highest seedling 

LWR, RWR and SWR were obtained from the seedlings of the GM4, GM2 and GM1 mediums, 

respectively. According to Kandemir, et al. [22], the highest leaf weight ratio and root weight ratio 

was measured as 0.56, 0.15 from the seedlings respectively. These results were found similar for 

cucumber. 

  

a b 

Fig. 3. According to different seedling growing media the changes of leaf weight ratio (LWR), root 

weight ratio (RWR) and stem weight ratio (SWR) for aubergine (a) and cucumber (b). 

 

3.3.2. Specific leaf area (SLA) 

The highest aubergine seedling specific leaf area was determined in the GM11 medium as 362.65 

cm
2
/g, whereas the highest cucumber seedling specific leaf area was determined in the GM13 medium 

as 256.58 cm
2
/g (Fig. 4). According to Kandemir, et al. [22], the highest specific leaf area (276.82 

cm
2
/g) were determined from the cucumber seedlings of the farmyard manure and garden soil 

(FYM+S) medium. 
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a b 

Fig. 4. According to different seedling growing media the changes of specific leaf area (SLA) 

for aubergine (a) and cucumber (b). 

 

3.3.3.  Leaf Area Ratio (LAR) 

The highest leaf area ratio (206.23 cm
2
/g) for aubergine was determined from the seedlings of the 

GM11 medium (Fig. 5a). This value was obtained from GM13 medium for cucumber (Fig. 5b). 

According to Kandemir, et al. [22], the highest leaf area ratio (154.77 cm
2
/g) were determined from 

the cucumber seedlings. 

 

  

a b 

Fig. 5. According to different seedling growing media the changes of leaf area ratio (LAR) for 

aubergine (a) and cucumber (b). 

 

3.4. Seedling Health Index (SHI) 

When Fig. 6a is examined, it is observed that the highest seedling health index of 0.5 was determined 

from the seedlings of the GM1 medium. This medium was followed by medium GM3. The lowest 

seedling health index of 0.09 was obtained from the seedlings of the GM11 medium. As seen in Fig. 

6b, the highest seedling health index was obtained from the seedlings of the GM14 medium. Seedling 

health index is an important indicator of quality seedlings [18]. According to Jankauskienė and 

Brazaitytė [21], cucumber seedlings grown in peat-zeolite and peat-perlite substratum accumulated in 

leaves and roots more dry matter than the seedlings grown only in peat. 
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a b 

Fig. 6. According to different seedling growing media the changes of seedling health index (SHI) for 

aubergine (a) and cucumber (b). 

 

4. CONCLUSION 

It was reported that the proportion of quality seedlings obtained from quality seeds and suitable 

seedling media mixtures were found to be 20-30% higher than those of the seedlings produced with 

less and seedling media quality [22, 23]. The mixture used at the beginning of seedling production is 

preferred that the light structured. In this regard, the seedling production the use of materials such as 

perlite, sand or peat is more appropriate. Potting mix materials should be different according to usage. 

In vegetable production will start with quality seedlings; Increasing the product yield and quality will 

be achieved. As a result of this study, it can be said that the seedlings produced in the medium which 

were the media named GM1 (forest soil) and the media named GM3 (a mixture of forest soil and peat) 

for aubergine and cucumber during autumn season. 

 

Information: This study is a part from master thesis of Murat DEMİRSOY. In addition, dear 

academic researcher Prof. Dr. Sezgin UZUN died in 2014. 
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