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Organic media physical and chemical properties are suitable for growing seedling. It is not is low cost for additional chemical 

substances. In NP2O5K2O additional media M5 compared to organic media. The purpose of this study was to determine; the 

use of different growing media for organic production of tomatoes and peppers seedling quality characterictics. The trial was 

conducted the year 2010 in the greenhouse of Organic Agriculture Program of Arslanbey Vocational School of Kocaeli 

University. In this research M4 containing peat-stable manure-perlite, M5 containing peat-sand-NPK, M6 containing peat-

stable manure and M8 containing peat gave positive results in tomato and pepper seedling cultivation. The quality of tomato 

and pepper seedling measured values and there were a difference between different growing media statistically at p<0.05 

level. However, the width of cotyledons of pepper with different growing medium did not differ statistically.  
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INTRODUCTION 

 

Organic agriculture is an agricultural production system in 

which no chemical inputs are used, and each stage of which, 

from production to consumption, is controlled and certified. 

Organic agriculture has started coming to the fore as a result 

of the green revolution being used especially in the second 

half of the 20
th

 century, for the purpose of restoring the 

decaying human health and ecologic balances (Aksoy, 2001; 

Kurtar and Ayan, 2004; Zengin,  2007; Hammad et al., 

2011). 

Production has already started, although it is in our country 

is not yet certified organic seed, seedlings were already 

planted earlier, young plant, nurse, micelle, replication on 

materials such as steel and tuber is not available as a 

common. This is why organic farming regulation; 

production once authorization has been obtained from an 

authorized materials can be provided is a description of 

conventional production. Seedlings were already planted 

earlier, however, is excluded. 

Seedling cultivation is a sector having recently started 

growing in Turkey. Cultivation from seedlings has many 

advantageous opportunities, such as earlier harvest, 

utilization of time, economization of land, energy, and seeds, 

healthy and homogenous production, and warning process 

for earliness. In order to benefit from these advantages, 

producers have tended to production not from seeds, but 

from seedlings, thus increasing their demands for the 

seedlings of various vegetables (Seniz, 1992; Camlilar, 

2002; Kasim et al., 2006). 

Cultivation from seedlings is much more important in 

organic production. Use of organic seedlings provides 

solutions to the worrisome problems of the producers, 

seeming to be the disadvantages in organic agriculture, such 

as the higher prices of organically produced seeds, too much 

loss in the production from seeds, increase in labor due to 

control the diseases and pests, lower productivity. 

Tomato and pepper are among the primary organic products 

being cultivated in Turkey (Zengin, 2007). According to the 

data from the Ministry of Agriculture and Rural Affairs for 

the year 2009, total output of organic tomatoes amounts to 

19,154.26 tons, and that of organic peppers amounts to 

2,922.25 tons (Anonymous, 2009). 

In order to cultivate healthy seedlings, growing media is as 

important as the ecological conditions. Various plant 

growing media and dose studies are emphasized in the 

conducted researches (Rippy et al., 2004; Moldes et al., 

2007; Ostos et al., 2008). 

Efforts should be escalated for establishing, and expanding 

growing media, in compliance with the regulations on the 

production of organic vegetable seedlings, as being an 

important input in the organic agriculture. Bagci (2007) 

examined growth of primula plant in different growing 

media. 50% coco peat + 50% moss peat, 25% coco peat + 

75% moss peat, and 100% peat moss has the best result. 

Birben et al. (1999) worked on growth of Begonia (Begonia 

semperflorens) in 7 different growing media. 50% spend 

mushroom compost +5 0% peat, 25% spend mushroom 

compost + 50% peat + 25% perlite has the best result. 

 It is intended with this study to examine the quality features 

of the seedlings of the tomatoes and peppers, being produced 

in different growing media so as to be utilized in organic 

production and to further examine the pH and EC conditions 

of the organic growing media and to develop suitable 

growing media well. 
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MATERIALS AND METHODS  

 

The trial was conducted in the greenhouse of the Organic 

Agriculture Program of Arslanbey Vocational School of 

Kocaeli University in the year 2010. Trial incident parcels 

were established with 4 frequencies according to the 

randomized plots trial design media, made up of eight 

different mixtures, were placed in viols of 25. The organic 

tomato and pepper seeds planted in the viols were kept under 

controlled conditions until being germinated, then taken into 

the greenhouse. Seeds were supplied by Yalova Atatürk 

Central Research Institute. Rio grande type (09) was used 

for tomato and Y banana organic 341 (07) type was used for 

pepper. 

Growing media were composed of 8 different mixtures. 

Prepared growing media materials and mixture rates are 

shown in Table 1. Among the growing media materials, peat 

were utilized upon being supplied under certified from a 

private organic fertilizer company. Findings from the result 

of the chemical analysis of the peat are as follows; pH:6.86, 

EC:1670 (µS/cm), 1.25 in the diluted sample (Richards, 

1954), % CaCO3:1.85 Sheibler calcimeter (Richard, 1954 ),  

%N:1.4 (Bremner, 1965),  P (ppm):19.75 (Olsen et al., 

1954), K (ppm):337 ammonium acetate extraction (Carson, 

1980), % OM: 28  Walkley-Black wet decomposition 

method (Jackson, 1962). Leonardit was utilized upon being 

supplied under certified from a private organic fertilizer 

company. Total organic substance is 40%, total humic and 

fulvic acid is 40%, and humidity is 40%. It is unprocessed 

leonardit in solid form. Zeolite was supplied from a private 

agricultural products company. Zeolites with particle 

dimension of 1-4 mm were utilized. Stable Manure; matured 

sheep manure, permitted by the organic agriculture 

regulations, and having been obtained from producers 

operating in extensive stock-breeding, was utilized. Stable 

manure analysis methods are the same with those of the peat. 

The following results were obtained from the analysis, pH: 

7.46 EC: 1613 (µS/cm), % CaCO3: 2.59, %N: 1.96, P (ppm): 

17.05, K (ppm): 552, % O.M. 39.2. 

Pruning wastes:These were obtained from pruning the trees, 

located on the land of KOU Arslanbey Vocational High-

School. Pruned leaves, branches, and stems were torn into 

small pieces and shrunk by being processed in blender. 

Pruned trees did not undergo chemical processes thereafter. 

Perlite was supplied from a commercial enterprise. NPK 

having been utilized in the mixture of M5, was given 

according to the calculation that provided 15 kg of pure 

nutrient per hectare from the fertilizer in the rates of 

15:15:15. 

Plant calculation stages: Germination of tomato seeds 

started on March 16
th

 while the pepper seeds germinated on 

March 19
th

. Abatement was conducted in order to determine 

healthy seedlings, after germination. The values concerning 

hypocotyl height, cotyledon length, and cotyledon width of 

tomato and pepper were measured and recorded, moreover, 

the lengths of tomato and pepper seedlings were measured 

throughout the trial. The tomato seedlings were taken out of 

the viols and their roots were cleaned on April 21
th

.Then, the 

seedlings were transferred to greenhouse soil by measuring 

the root lengths. The same processes were carried out for the 

pepper seedlings on May 7
th,

 2010. The growing media left 

in the viols were air-dried by spreading. After sieving 

through the sieve of 2 mm, pH and EC in the media were 

calculated with the help of MI -151 model and MI-180 

model multimeter in three replicates of 1:2.5 diluted 

samples. The results of the study were assessed in 

accordance with One Way-ANOVA statistical package 

program. Different groups were determined by Duncan’s 

test. 

 
RESULTS AND DISCUSSION 
 

Initial growth characteristics: 

Hypocotyl height (mm): It is clear in Table 2 that tomato 

seedlings in media M8 (peat) showed maximum hypocotyl 

height of 55.00 mm followed by M4 (peat:stable 

manure:perlite, 2:1:1 ) with 50.72 mm. The reason that these 

media gave good results may be that their aeration and 

hydration capacities, such as peat, perlite, and sand contain 

good materials. M4, in the meantime, contained stable 

manure. Stable manure enriches growing media in terms of 

nutrients. Demir et al. (2003a) used trade organic fertilizer 

and Seker and Ersoy (2005) used cattle and chicken manure 

stated that organic fertilizer applications affected the soil 

properties and plant growth positively. Pepper seedlings 

hypocotyl height at M5 showed maximum hypocotyl height 

of 22.50 mm followed M8 (20.80 mm), M2 (19.30 mm) and 

M1 (17.00 mm). A significant correlation at a level of 5% 

was found between various media mixtures and hypocotyl 

heights. 

Cotyledon length (mm): A significant correlation at a level 

of 5% was found statistically between various media 

Table 1. Growing media and mixing ratios 

Growing media        M1        M2       M3       M4        M5     M6  M7   M8 

Mixture Peat:SM:P:Zeo Peat:SM:P:Leo Peat:SM:Ze. Peat:SM:Pe Peat:S:Nit. Phos.Potas. Peat:SM peat:Ze Peat 

Ratios 1:    1:     1:    1 2:  1:  1:  5g/kg 2:   1:   1 2:     1:      1 2:2:15kg /da    2:  2   2:  2 4 

M: Growing medium; SM: Stable manure; P: Prunings; Ze: Zeolit; Leo: Leonardite; Pe: Perlite; S: Sand; Nit.Phos.Potas: 

Nitrogen Phosphorus Potassium 
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mixtures and cotyledon lengths. Tomato seedlingsshowed 

the highest cotyledon length (24.52 mm) in M4 (Table 2) 

while M3, M5 and M8 produced 22.03 mm, 20.73 mm and 

19.70 mm, respectively, cotyledon length. The lowest length 

(11.50 mm) was produced in M1. Pepper seedlings 

hypocotyl height observed was the highest (20.25 mm) in 

M8 (Table 3). The lowest cotyledon was recorded in M7 

with 6.50 mm length.  

Cotyledon width (mm): No statistical correlation was found 

in various media mixtures for cotyledon width of tomato. It 

was observed that tomato seedlings showed maximum width 

in M4 (7.50 mm) (Table 2). M3 (7.00 mm) and M8 (7.00 

mm) were statistically similar for cotyledon width. The 

lowest value produced was at M1 with 3.50 mm. A 

significant correlation at a level of 5% was examined for 

various media mixtures and pepper cotyledon width. Pepper 

seedlings cotyledon width was the highest in M8 with 5.75 

mm value. The initial output value of tomato seedlings 

resulted the best hypocotyl height, cotyledon length and 

width in media M3, M4, M5 and M8 as M3 contained 

zeolite together with organic nutrient, M4 had organic 

nutrients, M5 contained inorganic nutrients and M8 had 

peat. Ozkaynak and Samanci (2004) stated that peat-perlite 

rates of 2:1 and 3:1 may be used in potato minituber 

production in the growing media. Demir et al. (2003b) 

indicated a finding similar to that we have found in the 

growing media mixture that the differences between the 

mineral ingredients of lettuce were less than expected in the 

traditional and organic cultivation. Sahin et al. (1998) 

recommended the peat and peat mixtures as the growing 

media in their study. Polat et al. (2005) cultivated lettuce in 

various zeolite doses together with chemical fertilizer 

application at the field conditions and reported that zeolite 

affected plant development and productivity positively. 

Schmilewski (2008) while searching alternative growing 

media reported that the use of peat in growing media would 

escalate in future. 

Seedling characteristics: 

Seedling height (cm): Table 2 shows that tomato seedlings 

attained the highest height of 16.50 mm in M8 media. M4, 

M5, M6 and M8 remained statistically in the same group. 

Table 3 shows that pepper seedlings produced the highest 

height of 8.78 cm in M6.  M3, M5, M6 and M8 were 

statistical at par.  

Seedling root length (cm): A significant correlation at a 

level of 5% was found for various media mixtures and 

seedling root length. Tomato seedlings produced the highest 

root length (13.87 cm) in M4 and M5 (table 2). In terms of 

seedlings height and seedling root height values, the best 

results were recorded in M4 and M5. The significance of the 

two media is that one takes its nutrient from chemical 

fertilizer and the other utilizes the nutrients from the stable 

manure. The media having perlite and sand escalates the 

respiration. In case of tomato, the best results for seedling 

root length were observed in M4, M5, M6 and M8. 

Statistical assessment supports the results. Table 3 shows 

Table 3.Pepper seedling quality values as affected by growing media used 

Media Hypocotyl height 

(mm) 

Cotyledon length 

(mm) 

Cotyledon width 

(mm) 

Seedling height 

(cm) 

Seedling root 

length (cm) 

M1 17.00 ab 15.00 ab 3.88 ---- ---- 

M2 19.30 ab 18.50 ab 5.38 3.30 b 2.55 ab 

M3 14.82 ab 17.13 ab 5.00 7.68 c 8.15 d 

M4 14.03 ab 11.00 ab 3.50 3.78 b 4.00 bc 

M5 22.50 b 15.00 ab 4.38 7.45 c 7.10 cd 

M6 15.00 ab 11.25 ab 4.38 8.78 c 7.95 d 

M7 11.50 a   6.50 a 1.88 1.50 ab 1.40 ab 

M8 20.80 ab 20.25 b 5.75 7.93 c 6.70 cd 

Means with different letters in the same row, p<0.05 level, there is a difference. 

 

Table 2. Tomato seedling quality values as affected by growing media used 

Media Hypocotyl height 

(mm) 

Cotyledon length 

(mm) 

Cotyledon width 

(mm) 

Seedling height 

(cm) 

Seedling root 

length (cm) 

M1 37.00 ab 11.50 a 3.50 a 6.72 ab 3.42 a 

M2 25.02 a 13.72 ab 4.00 ab 5.30 a 3.30 a 

M3 37.53 ab 22.03 de 7.00 c 9.50 b 9.37 b 

M4 50.72 bc 24.52 e 7.50 c 13.45 c 13.87 b 

M5 41.24 abc 20.73 cde 6.12 bc 14.32 c 13.87 b 

M6 37.52 ab 14.52 abc 4.50 ab 13.47 c 11.87 b 

M7 28.70 a 15.20 abcd 4.50 ab    ---- ---- 

M8 55.00 c 19.70 bcde 7.00 c 16.50 c 11.80 b 

Means with different letters in the same row, p<0.05 level, there is a difference. 
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that pepper seedlings produced the longest roots (8.15 mm) 

in M3. M3 and M6 statistically made same group.  

The best results in terms of seedling height and seedling root 

height in peppers were found in M3 and M6 and M8 which 

were statistically at par. Peat is a good growing media if 

readily available in the vicinity at low cost. Cinkilic (2008) 

recommended peat and peat + 25% large perlite for 

cucumber cultivation; however, he mentioned the need for 

economic growing media as well. Kolsarıci et al. (2005) 

reported that humic acid application has a positive impact 

both on seedling and root growth of sunflower (Heliantus 

annuus L.). Baran et al. (2001) utilized grape residues with 

peat (50% residue + 50% peat, 25% residue + 75% peat, and 

100% peat mixtures) and reported these as suitable media for 

use in gardening. Ostos et al. (2008) mentioned the 

utilization of domestic wastes for the growing media in 

seedling cultivation as an ecological solution in place of the 

limited peat resources. 

pH and EC values:pH and EC values of the growing media 

were calculated in the beginning of the trial. pH ranged 6.44 

to 7.16, light acid to neutral. According to Richards (1954) 

and, Ulgen and Yurtsever (1974) pH value is suitable in 

terms of obtaining plant nutrients. EC value was in between 

583µS/cm and 1725 µS/cm. This is in salt-free class 

according to Richards (1954) and, Ulgen and Yurtsever 

(1974). pH of after-trial growing media was in between 7.03 

and 7.76 (Fig. 1) in case of tomatoes. Value is neutral and 

light alkaline. There was an increase in pH in respect to that 

before the trial. Salinity (EC) decreased after the trial and 

ranged 258 to1139 µS/cm (Fig. 2). pH of after-trial growing 

media of pepper was in between 7.06 and 7.99 (Fig. 3). 

Value tends to change from neutral to alkaline. Salinity (EC) 

decreased after the trial. The value was 286-1126 µS/cm 

(Fig. 4). It fell in salt-free group. 

pH in the growing media of the both two species increased 

in respect to that before trial. Passage of hydroxyl ions to the 
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Figure 1. The beginning of the experiment and after 

the pH value of tomato growing media 
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Figure 3. The beginning experiment and after the pH 

value of pepper growing media 
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Figure 2. The beginning of the experiment and after 

the EC (µS/cm) value of the tomato growing 

media 
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Figure 4. The beginning of the experiment and after 

EC (µS/cm) value of the pepper growing 

media 
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media along with the nitrate intake of the plant from the 

media may have caused such increases. The results of 

Cinkilic (2008) regarding pH measurements in the growing 

media of peat + 25% perlite were similar to those in our 

study. EC value in the growing media of the both two 

species decreased in respect to that before trial. Washing of 

salts with utility water may have caused the variation. 

Herrera et al. (2008) found similar results in their study. 

 

Conclusion: Physical and chemical properties of the 

seedling growing media should be compatible with the needs 

of the plants. It may therefore be concluded that, the 

mixtures containing peat and nutrients may be utilized as 

growing media. In this study M4 (peat-stable manure-

perlite), M5 (peat-sand-NPK), M6 (peat-stable manure) and 

M8 (peat) gave positive results for tomato and pepper 

seedlings growth. M3 containing peat-stable manure-zeolite 

can also be recommended. However, due to the limited 

resources, research should be sustained for cheaper and 

ecological new growing media to be utilized in the nursery 

raising and organic seedling cultivation.  
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