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Introduction

Compost is one of the main organic fertilizers. For optimum growth and balanced
nutrition, plants need to be fertilized, because Turkish soils are very low in plant nutrients,
especially in phosphorus and zinc. With rising environmental concerns about heavy
fertilization polluting the soil and water, it is very important to produce mycorrhizal
inoculation in order to reduce the amount of chemical fertilizers. Also very recently there has
been a great demand for organic production. Since plants are strongly mycorrhiza-dependent,
it is meaningful to produce mycorrhiza-inoculated seedlings. Mycorrhizal fungi are the most
common symbiotic organisms, occurring on nearly 90% of plant species. Most horticultural
plants are colonized by arbuscular mycorrhizal fungi (AM), whose presence can enhance the
growth of the host plant (Ortas and Varma 2008). Mycorrhizal fungi can expand effectiveness
of root surface area for better nutrient and water uptake. Also it has been reported by Douds et
al. (1997) that mycorrhizal fungi seem to be stimulated in cropping systems which incorporate
crop rotations, green manures, reduced tillage and minimize pesticides and chemical
fertilizers while utilizing organic amendments.

Since the last century human population has risen. Accordingly, there is a huge
demand for food. In order to have sufficient food, more chemical input has been used in
agriculture in the last 40 years. Consequently, soil quality and plant health decreased. Soil
biological fertility and ecological balance have been damaged. Once soil fertility is damaged,
it is rather difficult to recover soil sustainability. Therefore, there is a great demand for
rehabilitation of soil by adding organic amendments. It is possible to protect the soil
environment by using organic sources, such as compost and mycorrhizal applications.

Perner et al. (2007) reported that the addition of compost in combination with
mycorrhizal inoculation can improve nutrient status and flower development of plants grown
on peat-based substrates. Labidi et al. (2007) studied the influence of added compost and
arbuscular mycorrhiza on production of extra-radical mycelia in Acacia cyanophylla, finding
that compost addition enhanced the production of AM mycelia in all treatments in Saharan
ecosystems.

Since there is compost material in natural ecosystem, and in the same environment
mycorrhiza exists, it was hypothesized that different compost materials have different effects on
mycorrhizal inoculation. The role of mycorrhiza in ecological systems still needs to be studied.
In forest ecosystems, there is a large amount of compost, and plant roots get benefit from
mycorrhiza. It is important to do research on the role of several composting materials on
horticultural plant seedling quality and growth.

Materials and Methods

The experiment was carried out in a greenhouse at Cukurova University, Faculty of
Agriculture, Department of Soil Science, Adana, Turkey. 14 different compost materials were
produced. Tomato and pepper plants were inoculated with G. caledonium. A level of 1000-
spores per pot was placed 3 cm below the seeds. Non-mycorrhizal plants also received the
same amount of mycorrhizal spore free medium. The experiment was arranged in a
randomized complete block design in three replications.

Plants were fertilized with a mixture of 70% compost, 18% ground (< 1mm) basaltic
tuff, 10% andesitic tuff and 2% rock phosphate. Seedlings were then produced in two growth
media, consisting of organic fertilizer, soil and sand (mixing ratio of 1:1:1 V/V) and andesitic
tuff, soil and organic fertilizer (mixing ratio of 6:3:1 V/V). Plants were then inoculated with
G. caledonium, while control plants received the same amount of growth medium free from
mycorrhizal spores. Roots were stained and analyzed for mycorrhizal fungal root colonization
based on the gridline intersection method.



Results and Discussion

Several plant waste and animal manure materials in our region were composted. Some
chemical characteristics of the compost material were determined. Each compost material
naturally contains different concentrations of nutrients. Burning loss also differed among
composts (Table 1). Compost made from domestic waste had the highest N content (2.09%),
compared with all other composts. Sewage sludge with added horse manure had the highest
burning loss (73.1%) and Zn content (472.4 mg/kg).

Table 1. Selected chemical properties of composts.
N | K Zn Burning

Compost materials Yo Yo % (mg/kg) loss (%)

1. Compost : citrus leaves, fruits 0.88 0.28 0.54 54.3 22.9
2. Compost : market waste 098 0.11 0.84 65.0 22.6
3. Compost : domestic waste 2.09 033 1.04 72.5 38.4
4. Compost : animal fertilizers (cows) 1.24 0.37 0.90 89.0 32.7
5. Compost : animal fertilizers (sheep) 0.97 0.26 0.64 49.2 21.7
6. Compost : chicken manure 1.81 0.46 2.09 408.8 27.7
7. Compost : plants material and straw 1.09 0.23 0.92 48.7 27.5
8. Compost : different plant material 0.77 0.18 0.55 52.0 22.1
9. Compost : mushrooms waste 1.97 0.19 1.11 1320 47.7
10. Compost : plant material (used worm) 1.13  0.34 0.85 62.4 24.8
11. Compost : Sewage sludge 1.22 0.51 0.60 387.0 26.2
12. Compost : Sewage sludge mixed with

plant and worm 1.31 0.56 047 4499 26.2
13. Compost : Sewage sludge (horse manure) 1.25 0.64 0.33 4724 73.1
14. Compost: Forest waste 0.85 0.16 0.44 62.2 32.3

At harvest time, plant length, stem diameter, shoot and root dry matter, nutrient
content and root colonization were determined. The results showed that the mycorrhizal
inoculation significantly increased tomato and pepper plant length and that plant diameter
depended on compost materials. The efficiency of mycorrhiza, growth media and compost
applications were different.

The results showed that the mycorrhizal inoculation significantly increased pepper
plant length and diameter (Figure 1). In both growth media, animal manure (cows and sheep),
chicken manure, plant material, straw, and different plant material were determined as the
best compost material for tomato growth (Table 1). 6:3:1 (v/v) mixed growth media was
better than 1:1:1 (v/v). In the two growth media, domestic waste, animal fertilizers (sheep),
plant material (worms) and sewage sludge were determined to be the best compost material
for pepper plant growth (Figure 1). 6:3:1 (v/v) mixed growth media was better than 1:1:1
(v/v).

Pepper and tomato plants grown in 1:1:1 (v/v) growth medium showed a high response
to mycorrhizal inoculum. Mycorrhizal colonization was investigated and it was found that
mycorrhizal colonization levels differed by compost materials. As shown previously,
mycorrhizal fungi can improve the performance of seedling quality by stimulating nutrient
uptake (Ortas et al. 2004). In the present experiment, effects of different compost materials on
plant parameters were more pronounced than the effects of mycorrhizal inoculation. This may
be directly related to the nutrient content of compost materials.
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Figure 1. Effect of several compost material and mycorrhizal inoculation on tomato and
pepper plant growth in two different growth media.
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