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ABSTRACT

The economical efficiency of the application of an increasing hydrogel dose in cultivar mushrooms (Agaricus
bisporus (Lange) Sing. Imbach) has been experimented in controlled weather conditions. It was found that the
application of a 50g·m-2 hydrogel dose is not economically proved due to the lack of yield significant increase. In
the cultivation of this particular variety of mushrooms, the optimal hydrogel dose shouldn’t be low than 100 g·m2.
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INTRODUCTION

In the production of mushrooms, one keeps being in search of new methods of improving the cultivation efficiency.
Reaching the target is possible through the maximisation of the production volume or the minimisation of expenses
connected with the production. To realise that, substances having positive influence on the production volume are
used, as well as on the quality improvement, morbidity limitation and other product features. The principle of a
rationalised cultivation is to refund the entire expenses. It is nonsense to make extra expenses if in the end, there is
not benefice and even expenses refund. That is why, the introduction of new technologies and means of production
should precisely be analysed in terms of expenses and benefice.

The majority of substances used in the production of mushrooms provide a hormetic effect, what means that, an
optimal dose exceeding of this substance causes a decrease in the volume of production and a deterioration of the
quality. Establishing the right hormetic dose for this cultivation is possible only by applying the marginal account.
The given accounting method was created basing on the rule of soil decreasing productivity, which derives as
proved, from the hormetic effect [7].

There is no doubt that the cultivation of mushrooms is tightly connected with the amount of water available.
Unfortunately, during the vegetative season, there are periods of water excess and those of water deficit. A water



supply on regular basis during the whole vegetative season can improve the quality of the harvest and what is more,
significantly increases the cultivation efficiency. That assumption led to the introduction and application of hydro
gels (sorbing agents) to the production of mushrooms.

The application of hydro gels has an influence on the subsoil by increasing the specific surface and the sorptive
volume of the soil, which increases the possibility of detaining water. [3,4] Note that, the above process leads to a
change in the structure of the detained water. The amount of adsorptive water become limited and is not available
for plants, but on the other hand, the global amount of water available for plants increases. The results of the
analysis also show that, sorbing agents stop the filtration process and water evaporation from the subsoil [2,6] The
insertion the hydrogel of cations from different metals and non metals make them a potential source of feeding
components for plants [1].

Nowadays, there is still a limited number of experiment results related to the application of hydro gels in the
mushroom cultivation. The available data allows us to attest the protecting role of hydro gels for mushrooms against
the water problem caused by the periods of lack in the subsoil. What more, they improve the cover structure and its
aeration, as well as the reduction in the frequency of watering [8].

THE AIM, MATERIALS AND METHODS OF THE EXPERIMENT

The aim was to evaluate the economic efficiency of application of the polyamide hydrogel increasing doses in the
cultivation of cultivar mushrooms (Agaricus bisporus (Lange) Sing. Imbach) in controlled weather conditions.

The materials of the experiment consisted of the results of 2 experiments carried out in 2003 and 2004 in
mushrooms production site (glasshouse) located in the Siedlce District. The experiments were carried out in the
third area. The hydrogel doses below were applied:

Hc – Reference cultivation without hydrogel
H1 – 50 g · m-2

H2 – 100 g · m-2

H3 – 150 g · m-2

The volume commercialisable yield (kg·m-2) was determined for each experiment. The efficiency of sorbing agents’
application was determined applying the marginal account. The expenses related to the use of hydro gels (euro·m-1)
were evaluated as well as the added value of production from 1 m2 with the application of an extra hydrogel dose.
The currency rate of 1euro on the 30.06.2005 was quoted to 4.0122 zł according to the NBP (Polish National Bank).
The average selling price of mushrooms as basic reference was 0.997 euro·kg-1. The price of the hydrogel used in
experiments was 7.48 euro·kg-1.

A Standard Deviation, a Coefficient of Variation and an average value were determined due to the diversification in
volume of yielding. It has been accepted that, the diversification of results is little if the CV value is less than 10%,
average if between 10 and 60%, high if above 60% [5].

RESULTS

The experiments carried out showed that the application of hydro gels in the mushrooms cultivation leads to the
increase of yield on a m2. The experimental mushroom yield, without hydrogel application was evaluated to 27.85
kg·m-2 (table 1,). A 50 g·m-2 application of hydrogel in the 2 experiments caused a 0.5 kg increase of the average
volume of yield.

A 100 g·m-2 application of hydrogel in the 4 experiments caused a 2.1 kg·m-2 increase of the volume of yield, where
as a 150 g·m-2 application of hydrogel caused a 3.25 kg·m-2 increase of the volume of yield. During the experiments
carried out, there was an low yield diversification as the CV value for the 2 experiments was 5.08%.

Analysing the experiments in detail, a non regular yield increase was noticeable when increasing the use of hydrogel
on the subsoil. On the experiments, an increase of the yield was noticed even until the H3 dose of hydrogel.

Comparing with the reference cultivation without hydrogel, the yield increase (H3- H0) caused by the hydrogel doses
in the experiment nr 1 was evaluated to about 1.7 kg·m-2. On the experiments 2 was evaluated 1.12 kg·m-2 (table 1,
figure 1).



Table 1. Mushrooms yield during the experiments 1-2 (kg·m-2)

Hydrogel dose
Flush

H0 H1 H2 H3
Average SD CV(%)

Experiment 1
I 11.90 13.20 12.70 13.60 12.85 0.73 5.70
II 11.00 11.70 12.40 12.40 11.88 0.67 5.64
III 3.40 3.30 4.00 4.40 3.78 0.52 13.74
Σ 26.30 28.20 29.10 30.40 28.50 1.72 6.04

Experiment 2
I 13.50 13.30 14.30 14.20 13.83 0.50 3.61
II 10.60 10.50 10.50 11.60 10.80 0.54 4.96
III 2.10 2.60 2.80 2.80 2.58 0.33 12.83
Σ 26.20 26.40 27.60 28.60 27.20 1.12 4.12

Average E1-E2 26.25 27.30 28.35 29.50 27.85 1.42 5.08

Source: Self elaboration based on experiments results.

Figure 1. Average volume of mushrooms yield in different experiments (kg·m-2)

Source: Self elaboration.

Taking in consideration that the price per kilogram of mushrooms was 0.997 euro, the cost of production on a metre
square of surface was at the same level as the cultivation. The phenomenon can be observed on table 2, which
allows avoiding detailed analysis.

Table 2. Value of mushroom yield in experiments 1-2 (euro·m-2)

Hydrogel dose
Flush

H0 H1 H2 H3

Experiment 1
I 11.86 13.16 12.66 13.56
II 10.97 11.66 12.36 12.36
III 3.39 3.29 3.99 4.39
Σ 26.22 28.12 29.01 30.31

Experiment 2
I 13.46 13.26 14.26 14.16
II 10.57 10.47 10.47 11.57
III 2.09 2.59 2.79 2.79
Σ 26.12 26.32 27.52 28.51

Average E1-E2 26.17 27.22 28.26 29.41

Source: Self elaboration based on experiments results.



The marginal account was carried out for the evaluation of the economical efficiency of the increasing hydrogel
dose application (table 3). If the ratio ∆K/∆P < 0, then the application of additional inputs is efficient. In that case,
expenses on hydro gels are inferior to the value of the mushrooms yield. But if ∆K/∆P > 0 or negative, then the
application of additional inputs is inefficient.

Table 3. Marginal increases due to the application of sorbing agents’ dose (euro·m-2) as well as
the ratio between extra expenses on hydro gels (∆K=0.374 euro) and extra profit from their
application (∆P).

Marginal increases – ∆P ∆K/∆P Ratio
Hydrogel doseFlush

H1 H2 H3 H1 H2 H3

Experiment 1
I 1.30 -0.50 0.90 0.29 -0.75 0.42
II 0.70 0.70 0.00 0.54 0.54 0.00
III -0.10 0.70 0.40 -3.75 0.54 0.94
Σ 1.89 0.90 1.30 0.20 0.42 0.29

Experiment 2
I -0.20 1.00 -0.10 -1.88 0.38 -3.75
II -0.10 0.00 1.10 -3.75 0.00 0.34
III 0.50 0.20 0.00 0.75 1.88 0.00
Σ -0.15 0.50 0.50 -2.50 0.75 1.00

Average E1-E2 0.87 0.70 0.90 -1.15 0.59 0.65

Source: Self elaboration based on experiments results.

The 50 g·m-2 hydrogel application is inefficient as the ratio ∆K/∆P is -1.15. Neither the 100 g·m-2 hydrogel
application is efficient as the ratio ∆K/∆P is 0.59. The 150 g·m-2 as its ratio is positive, and was evaluated 0.65.

The results of experiments allow attesting that, to make the hydrogel application economical, it shouldn’t exceed 50
g·m-2. In this case, the optimal dose is 100 g·m-2.
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