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Abstract: In our experiment two strawberry cultivars (Joly’ and ‘dsia’) were evaluated
under organic farming conditions. The effect of three different mulching systems (black
geotextile, straw, cut grass) on the fruit quality and yield were compared to the uncovered
control parcel. Significant differences were found between the mulching systems in the
number of fruits, size of fruits and in the yield.
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INTRODUCTION

One of the important points of organic farming is the reduction of irrigation water
use, soil protection and chemical-free weed control. These goals can be best achieved by
mulching. Live vegetation, dead plant residue (e.g. straw, cut grass, compost, etc.), gravel
and materials of industrial origin (e.g. black polyethylene sheet, black geotextile, paper,
etc.) can be used for mulching. The mulching material has a direct effect among others on
soil temperature, weed growth and can have an indirect effect on crop yields as well [1,2].
The organic mulching material also has nutritional properties and enhances soil life.

Kivijarvi et al. (2002) under organic farming conditions observed significant
differences in the growth and yield of strawberries in regards of the organic and inorganic
mulching material used [3]. Other researchers discovered similar differences between the
soil covering materials in the cultivation of other cultures as well [4, 5, 6, 7].

In our research we compared the effect of different soil mulching methods in
regards of fruit quality and yield with an uncovered control plot using two strawberry
cultivars: ‘Asia’ and ‘Joly’.

MATERIALS AND METHODS

Conditions of the research

The research were carried between 2016 and 2017 in the training garden of the
Faculty of Horticulture and Rural Development of John von Neumann University,
involving two strawberry cultivars (‘Joly’ and ‘Asia’) (Figure 1). The experimental area
was sandy soil with very low hummus content and slightly alkaline pH.

The frigo seedlings were planted in a twin-row arrangement with a spacing of 40 +
70 cm by 30 cm at the end of March 2016. The ‘Asia’ frigo seedlings were category A+
(rhizome diameter: 12-15 mm) -imported from Italy- and the ‘Joly’ frigo seedlings were
category A (rhizome diameter: 9-13 mm).
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Figure 1. Strawberry cultivars involved in the experimerm left to right: ‘Asia’
and ‘Joly’)

The soil analysis carried out prior to plantation showed that the nitrogen and
potassium capacity of the sandy soil was weak, the pH was slightly alkaline and the humus
content was low. Ecological farming is used in the experimental plots therefore we only
apply crop-enhancing substances that can be used in organic farming. Before the plantation
30 t/ha organic fertilizer was deployed into the soil. In the year of the plantation additional
nutrients were applied only after the harvest using organic fertilizers (200g/m? Greensoil
Natural (brown coal from Dudar) and 0.4 kg/m? Italpollina (pelleted poultry manure)). In
the second year from mid-March bimonthly supplementation (200g/m® Greensoil Natural
and 0.4 kg/m? Italpollina) was performed. At the beginning of the flowering along with the
organic nutrients also 40g/m? K,SO, fertilizer was deployed.

Three types of soil coverage were used in addition to the uncovered control area:
black geotextile, straw and cut grass. The black geotextile was placed onto the area prior to
plantation and the other two mulching materials were applied afterwards. The straw and
cut grass were continuously replaced in the vegetation approx. every month to ensure a
cover the thickness of which is minimum 2-3 cm. During the flowering and maturation
period the uncovered control plot was covered with straw in order to prevent soil particles
from contaminating the fruit. After the harvest the cover was removed.

Fruit parameters, yield, fruit quality

The fruit parameters and yield were measured on 10 plants in 2016 and on 20 plants
in 2017 per treatment. The plants were randomly selected before flowering. During the
harvest period we harvested the ripe fruits every 2-3 days and then weighed the fruit (g) on
a decimal accuracy scale. Based on the data, we determined the pieces of fruit per plant
(pcs) and we calculated the marketable yield (g/plant).

Statistical analysis
Data were statistically analyzed using PAST v3.13 [8] software. One-way ANOVA
test was applied for the comparison of means, at significance level of 0.05.

RESEARCH RESULTS

Fruit size changes in relation to soil covering method

The average fruit size of the two cultivars in the test are shown in Figures 2-3
sorted according to the soil covering methods. The size of the fruit in both years (2016:
‘Joly': 8-10 g/piece; 'Asia’: 10-11 g/piece; 2017: 'Joly": 13-14 g/piece 'Asia’: 17-19 g/piece)
was far behind the average fruit size achieved with conventional cultivation (’Joly’: 22—-34
g/piece; *Asia’: 28-30g/piece [9, 10]). In 2016 there was a significant difference between
the control and cut grass as well as the control and straw treatments in the ‘Joly’ variety.
Among the other treatments and in 2017 the difference was not significant.
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Figure 2. Average fruit size (g/pc) and standard deviation of data under organic
growing conditions (Kecskemét, 2016)
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Figure 3. Average fruit size (g/pc) and standard deviation of data under organic
growing conditions (Kecskemét, 2017)

Fruit number in relation to soil covering method

The average number of strawberry fruits per treatment is shown in Figures 4-5. In
2016 the average number of fruits were very low (‘Joly: 4-6 pcs/plant, 'Asia". 3-7
pcs/plant), while in 2017 we could harvest a lot more marketable pieces of fruits (‘Joly"
16- 22 pcs/plant, 'Asia’: 20-24 pcs/plant). In 2016 a statistically valid difference was found
between the cut grass — straw and cut grass — control in terms of the ‘Asia’ cultivar, and
between the black geotextile — straw and straw — control treatments with regards to the
‘Joly’ cultivar. In 2017 the difference was not significant.
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Figure 4. Average fruit number (pcs/plant) and standard deviation of data
under organic growing conditions (Kecskemét, 2016)
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Figure 5. Average fruit number (pcs/plant) and standard deviation of data under
organic growing conditions (Kecskemét, 2017)

Yield in relation to soil covering method

In 2016 (year 1) the yield (30-70 g/plant) was far behind the expected results when
in bearing stage (Figure 6). Cultivation practices consider the year of installation virtually
as year 0 due to the weak yield of approx. 100 g/plant. This small amount is generally not
marketed, only used for own purpose or is harvested due to plant protection reasons
(Botrytis). In case of spring plantation, most strawberry growers remove the flowers so that
the plants use water and nutrients to strengthen the rootstock and do not concentrate on
yield [11]. However, if we remove the flowers, we can expect a higher degree of tendril
formation, the removal of which requires considerable workload [12]. Out of this
consideration in our experiment we kept the crop of year 1.

Since these are intensive cultivars in conventional cultivation, the yield of the
cultivars is between 800 — 1500 g/ plant (‘Joly’: 800 g/plant [9]; ‘Asia’: 1000 g/plant [13]).
In contrast, under ecological conditions only half of that yield can be achieved. In our 2017
(year 2) experiments (Figure 7) the yield of the ‘Asia’ (360-425 g/plant) approached
values reported in the experimental studies performed under ecological conditions
(400 g/plant [14], and 3.5 kg/m? [15]). ‘Joly’ also showed lower vyields that year (225
315 g/plant).

In 2016 we could obtain a statistically significant difference in the ‘Asia’ cultivar
between the cut grass — straw and the cut grass — control treatments and in the case of
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‘Joly’ between the black geotextile — straw and the straw — control treatments. In 2017 only
in case of the ‘Joly’ did we find a significant difference between the straw — control

treatments.
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Figure 6. Average yield of strawberries (g/plant) and standard deviation of
data under organic growing conditions (Kecskemét, 2016)
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Figure 7. Average yield of strawberries (g/plant) and standard deviation of
data under organic growing conditions (Kecskemét, 2017)

In the first year (2016) the amount of yield is below what can be expected in the
year of plantation. The main reason for this is that at the beginning of ripening we could
not provide adequate water supply which had a great effect on the size of the primary
fruits. According to breeders both varieties are suitable for organic cultivation but this is
primarily due to their disease resistance. It is our experience that both varieties require
intensive water supply in case of low precipitation.

Due to unfavorable experimental conditions, the first year was considered a pre-
trial, so only 10 — 10 plants were designated per treatment. In the second year (2017) we
increased the number of plants in the study for a more reliable statistical evaluation. The
yield was similar to the data available in the literature dealing with organic strawberry
cultivation. The ‘Joly’ yield did not reach the expected quantity. We assume that higher
yields on higher quality soil are achievable for this cultivar.

The impact of different soil mulching methods on fruit quality and yield is unclear
on the basis of the data collected during these two years, so we will continue with the
experiments.

63



FACULTATEA DE MANAGEMENT AGRICOL

ACKNOWLEDGEMENTS
This research is supported by EFOP-3.6.1-16-2016-00006 project. The Project is
supported by the Hungarian Government and co-financed by the European Social Fund.

REFERENCES

[1]. BALCI, G., DEMIRSOY, H., DEMIRSOQY, L., 2017, Evaluation of Performances
of Some Organic Waste in Organic Strawberry Cultivation, Waste and Biomass
Valorization, https://doi.org/10.1007/s12649-017-0132-6

[2]. KIVIJARVI, P., 2006, Weed management with different mulches under organic
strawberry production, NJF Report, Nordic Association of Agricultural Scientists, 2 (10),
p. 35.

[3]. KIVIJARVI, P., PARIKKA, P., TUOVINEN, T., 2002, The effect of different
mulches on vyield, fruit quality and strawberry mite in organically grown strawberry, In:
Organic production of fruit and berries, Nordic Association of Agricultural Scientists,
http://orgprints.org/6188/

[4]. GODIN, R., ELA, S., MAX, S., SCHULTZ, K., ROHDE, J., 2006, Organic
Alternatives for Weed Control and Ground Cover Management: Effects on Tree Fruit
Growth,  Development and  Productivity,  Technical  Bulletin  TB06-03,
http://www.colostate.edu/dept/aes/Pubs/pdf/tb06-3.pdf

[5]. RADICS L., SZEKELYNE E.B., PUSZTAI P., HORVATH K., 2006, Role of
mulching in weed control of organic tomato, Zeitschrift fur Pflanzenkrankheiten und
Pflanzenschutz, 20:643-650.

[6]. SCHONBECK, M.W., EVANYLO, G.K., 1998, Effects of Mulches on Soil
Properties and Tomato Production I. Soil Temperature, Soil Moisture and Marketable
Yield, Journal of Sustainable Agriculture, 13(1): 55-81.

[7]. SSALI, H., MCINTYRE, B.D., GOLD, C.S., KASHAIJA, I.N., KIZITO, F., 2003,
Effects of mulch and mineral fertilizer on crop, weevil and soil quality parameters in
highland banana, Nutrient Cycling in Agroecosystems, 65: 141-150.

[8]. HAMMER, @., HARPER, D.A.T., RYAN, P. D., 2001, PAST: Paleontological
Statistics Software Package for Education and Data Analysis, Palaeontologia Electronica,
4(1): 9.

[9]. Strawberry plant named ‘JOLY’, 2012, US Grant, US PP23126 P3,
https://www.google.com/patents/USPP23126

[10]. http://www.geoplantvivai.com/portfolio/asia-nf421/?lang=en

[11]. BABICZ, SZ., 2002, Min6ségi szambcatermesztés, Mezégazda Kiado. Budapest
[12]. PAPP J., 2004, A gyumdlcsok termesztése, Mezdgazda Kiado, Budapest

[13].  Strawberry plants. Asia  Variety specs.  http://kraege.de/en/wp-
content/uploads/sites/6/2016/01/en_erd-infobrief-asia.pdf

[14]. BROCKAMP, L., BENDUHN, B., RUER, F. 2009. Anbausysteme und
Kulturfuhrung im 06kologischen Erdbeer- und Strauchbeerenanbau zur Erhéhung der
Bestandessicherheit (incl. Strategien gegen Verunkrautung). Abschlussbericht zum
Forschungsprojekt. http://orgprints.org/16788/

[15]. WEISSINGER, H., EGGBAUER, R., STEINER, I., SPORNBERGER, A.,
STEFFEK, R., ALTENBURGER, J., JEZIK, K., 2010, Yield and fruit quality
parameters of new early-ripening strawberry cultivars in organic growing on a highly
Verticillium-infested site,
http://www.ecofruit.net/2010/36_RP_H_Weissinger R_Eggbauer_|_Steiner_et_al S243bi
$249.pdf

64


https://doi.org/10.1007/s12649-017-0132-6
http://orgprints.org/6188/
http://www.tandfonline.com/author/Schonbeck%2C+Mark+W
http://www.tandfonline.com/author/Schonbeck%2C+Mark+W
http://www.geoplantvivai.com/portfolio/asia-nf421/?lang=en
http://www.ecofruit.net/2010/36_RP_H_Weissinger_R_Eggbauer_I_Steiner_et_al_S243bis249.pdf
http://www.ecofruit.net/2010/36_RP_H_Weissinger_R_Eggbauer_I_Steiner_et_al_S243bis249.pdf

