Changing of some parameters of the soil-plant systeas an effect of different composts
Anita Szab6 — Emese Berta-Szab6 — Péter Tamas Nagyndrea Balla Kovacs — Imre Vago

Department of Agricultural Chemistry and Soil SdenFaculty of Agricultural and Food Sciences anditnmental Management,
University of Debrecen,
no. 138. Bdszérményi St., 4032 Debrecen, Hungary
szaboanita@agr.unideb.hu

Keywords:, compost mixing ratio, sustainable plant productio
SUMMARY

Composting is an alternative way for practicing-sipecific and environmental friendly plant nuttisapply. Our aim was to study the
effect of different composts on plant and soil syst

Pot experiment with acidic sandy soil blended wittee composts in five (0%, 5%, 10%, 25% and 50Bép@rtion was set up. Our
experimental plant was perennial ryegrélsslium perenne L.). After the harvest of ryegrass we measured thghfend dry weight of
harvested plants, the P-, K-, Mg-contents, angttef soils.

The three composts had different effect on dry tggoduction and on nutrient-supply of soil. Weaedished that one of the compost
had significantly larger effect on the dry weiglitrpegrass compared to the others. In this studymeed that favourable compost/soil
proportion is different in the case of differentrguosts.

INTRODUCTION

The location of waste emitted in increasing volumene of the most important environmental probledfs
sustainable development. The disposal of by-pradantl waste materials formed in the public spategies
and during the processing of agricultural row maten a landfill is inconceivable, so we have &xycle them
(Siméandi, 2008).

One of the solutions for this problem is compostiBgyond this the fertilization of horticulturalags with
the composted waste materials, containing a langeuat of organic matter content, is one of theralitve,
environmental friendly plant nutrient supply praes.

Scientific research on the positive effect of costpmn soil parameters and yield has been publishdely
both in Hungarian and international literature (®igj et al., 1966, Kadar-Morvai, 2007, Kedef007).

The reason of that we chose the more accurate tamgiaf compost utilization is to do more effectiaad
site-specific the nutrient supply with compostsr @un was to study and evaluate the relations betvwee dry
matter productions of plant, the compost:soil raémd the nutrient content of soil.

MATERIALS AND METHODS

Compost utilization experiment with 3 different geosts under controlled conditions was set up in the
glasshouse of the Department of Agricultural Chémyiand Soil Science. Our aim was to study thectfte
different composts on plant and soil system.

We received the 3 composts from one of the partoktsniversity of Debrecen in 2009. The composition
and the production method of them is confiden@imposts were sieved (< 2 mm), because degradatithe
large particles in the pots is slow.

Composts were mixed with acidic sandy soil in fpurportions (5%, 10%, 25% and 50%), in four repmtit
(Table 1). After the volumetric mixture we set up the p@eadomised.

Table 1
The compost-soil ratio of treatments
Treatments Compost (%) Sandy soil (%
1. 0 100
2. 5 95
3. 10 90
4, 25 75
5. 50 50

After one week maturation of compost-soil mixture sowed perennial ryegradsolium perenne L.). The
advantage of ryegrass is that it grows quite fadérates the glasshouse conditions well and iicatds the
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effect of treatments well. After the shooting oégyass the water supply of the 2.5 kg pots wasechaut at 60
per cent of field water capacity of soil. In oupdetment previous researches confirmed that iidgait 60 per
cent of field water capacity is optimal in sandjlss@_och et al., 1992).

After the harvest we measured the fresh- and drgsnud ryegrass. We investigated the 0.01 M gacCl
extractable P-, K-, Mg-content and the pH valuedrafd and sieved soils.

Chemical analysis:

a.) 0.01 M CaCl,-soil extraction method

The P-, K-, Mg-contents of the soils were measuned.01 M CaCJ extractant (Houba et al., 1990) with
UNICAM SP95B AAS and SKALAR Continuous Flow Analyzat the laboratory of the Department of
Agricultural Chemistry and Soil Science. We meaduhe pH of the soils after 0.01 M Ca@ktraction.

b.) Statistical analyses

We used variance analyses for the processing ofide. All statistical analyses were performed veith
Microsoft Excel Macro (Tolner, 2008; Vago, 2008farding to Svab (1981). With this program we deiead

the significance level of the treatment effect amphificant difference in P = 5% (LSD5%).

RESULTS AND DISCUSSION

The fresh- and dry weights of ryegrass in eachtrireats (5 compost: soil rate; 3 compost) are shiown
Figure 1 andFigure 2.

Figure 1: Fresh weight production of ryegrass in each treatnm (g pot™)
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As it is represented ifrigure 1 and Figure 2 the compost:soil ratio and the different compdsisl a
significant effect (P = 0.1%) on the fresh and weight of ryegrass.

We found the highest positive effect in the casdsifcompost. If a 25% compost dose were applies, t
fresh weight increasing effect of 1st compost waelaich a value of 45 g pbtThe increasing dose of compost
didn’t caused higher yields. It can be stated thatoptimal compost:soil ratio is 25:75%. The 28 &3% dose
of 3rd compost increased significantly the yieltheTyield increasing effect of 50% compost was yedd g
pot. The 2nd compost had a moderate effect, but ti#é ¢6mpost dose increased significantly the dry and
fresh weight of ryegrass. As the data show themeeended compost doses are different for each campos

263



Figure 2: Dry weight production of ryegrass in each treatmen{g pot®)
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Figure 3: The 0.01 M CaC}, extractable P content of sail
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The P-, K-, Mg content of the soil determined i010M CaC} are represented iRigure 3, 4, 5. The
compost:soil ratio modified significantly (P = 0.1%e CaC] extractable nutrient content.

All studied compost increased significantly the ammoof CaC}-P (Figure 3). The applying of 50% compost

increased the P content of soil by 2-4 times higiiée found the highest easily available P concéntra11
mg kg?) in case of 1st compost. A moderate effect wagable with the 2nd and 3rd compost.

264



Figure 4: The 0.01 M CaC} extractable K content of soll
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Figure5: The 0.01 M CaCl}, extractable Mg content of soll
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As it is represented iRigure 4 and Figure 5 the increasing compost rates caused the increa$ikg Mg

content of soil. The CagK and -Mg content of the 2nd compost was highantthat of other composts. We
found the lowest nutrient content in case of 3mhgost.
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The pH values of the soils determined in Ga&ltracts are shown iRigure 6. The treatments increased
significantly the pH values of soils (P = 0.1%).eTBnd compost had the highest effect on the pHratibs
caused significant increase. If a 50% compost dase applied the pH would be in neutral range (p6i81).
In case of 1st and 3rd composts the 25 and 50%ased significant increase.

Figure 6: pH caciz) Of soil
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CONCLUSIONS

From the results of the study it was concluded#ews:

- However the nutrient content and pH of soils inseghsignificantly as an effect of increasing conipos
doses, the optimal compost doses in respect df fied dry weight production were different in case
of each compost.

- The 1st compost affected the highest increaseeimthount of yield, and the optimal compost:so# rat
was 25:75%.

- The optimal dose of 3rd compost was the 50% rate. 2nd compost had a moderate effect, but the
10% compost dose increased significantly the dd/feesh weight of ryegrass.
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