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Lysimeter pot Our experiments were carried out in 2017, in our study garden.
Potassium fertilizer Celery test plant was used, in lysimeter-type, large-sized
Celery breeding pots, in four series. Four different treatments of

Magnesium content potassium fertilizer and manure was used. The results show that

Tuber mass potassium fertilization in celery test plants increased potassium
Article history: in a dose-dependent manner. Potassium fertilizer decreased
Received 1 Nov 2019 magnesium nutrient content in the leaves and roots. Our results
Revised 25 Nov 2019 call attention for magnesium supplementation in parallel with
Accepted 5 Dec 2019 potassium fertilization. Positive effect of potassium on tuber

growing was also shown. Total plant weight was the highest after
the organic manure treatment.

1 Introduction

In Hungary, sandy soils belonging to the main type of skeletal soils - sand and loamy sandy
soils - make up approximately 30%. The area of these sandy soils is 615 thousand hectares in the
Danube-Tisza sandbank [11, 15].

Examining the mechanical composition of Hungarian soils, about 16% is sand and 10% is
sandy loam [18]. The soil in our experiment is the soil of so called “running sand” (borbas puszta).

One fourth of our soils are considered potassium-poor. This also means that our sandy soils
have poor K-supply capacity [13]. These soils are poor in clay minerals of the illite, chlorite and
kaolinite type, and their organic matter content is also very low: 0.3-1.2% [16]. The total K content of
the soils is 0.2 - 3.3%, of which only a small part can be utilized for the plants. Potassium is found in
the soil solution in the form of K-ion, on the surface of colloids (in an exchangeable form as adsorbed
ions), and bound in clay minerals and primary potassium minerals (in an irreplaceable form) [14].

The exchangeable potassium is bound to the natively charged sites of clay minerals and
organic matter in the form of a hydrated ion. In plants, potassium remains in the ionic form and can
be washed out of organic matter after the plants die. Therefore, only the presence of inorganic
potassium in the soil is expected. In the soil solution, a balance is reached between the
exchangeable and non-exchangeable K* ion content. However, we do not expect potassium to bind
to our sandy soils because of their low clay content and thus selective binding is low [6, 7, 9, 12, 13,
14]. Itis important according to nutrient supply of vegetable plants that the nutrient supply should be
continuously ensured during the growing period according in all development stages of the plant
[17].
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Whether we are consuming celery tuber or celery leaf, this vegetable is becoming increasingly
popular these days. Celery leaf and tuber give a fragrant, aromatic, sweetly tart taste. Celery is a
popular root vegetable, an essential part of Hungarian cuisine.

In our experiment the effect of potassium nutrient on celery crop elements was analyzed in a
large lysimeter experiment in Kecskemét on calcareous sandy soil. Potassium leaching from soil has
already been studied in this system [3, 4, 5].

2 Materials and methods

For decades, we have made studies in pot cultivation, in the study garden of the Faculty of
Horticulture, using different vegetable and field crop cultures and applying different types and
amounts of fertilizer treatments. The present experiments were carried out in the inner garden of the
Department of Agricultural science in 2017. The soil of the experiment was sand, the main type of
skeletal soils, filled into flush lysimeter-type cultured pots of 0.3 m? surfaces. Six treatments were
applied in the random block arrangement using rain-like irrigation. The experiments were performed
in four replicates.

Celery (Apium graveolens convar. Rapaceum) was the test plant for the experiment (Fig. 1).
Seedlings were planted in May with 5 plants per plant pot.

The fertilizers used were: basic fertilizer N: P: K 12: 8: 16 (+ 3MgO + Me) Nova Tec Classic,
600 kg/ha rotated in soil before seedling (treatments 2-6) and low active ingredient containing
organic fertilizer as a basic fertilizer at a dose of 35 t/ha (for treatment 2). Head fertilizer: K.SO4 (50%
potassium sulphate) in different amounts (0-200 kg/ha) and NH4sNO3 (34% ammonium nitrate) 30
kg/ha (for treatments 4-6) (Table 1).

Figure 1. Test plants in lysimeter pots

Table 1. Fertilizer treatment methods (1-6)

Basic fertilzer (Nova Tec) Head fertilizer
Treatment N P20s K20 Manure +K0 | +N (kgha)
(kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha)
1 | Control 0 0 0 0 0
2 | Organic fertilizer 72 48 66 35000 0
3 | KO 72 48 66 0 0
4 | K50 72 48 66 0 50 30
5 | K100 72 48 66 0 100 30
6 | K200 72 48 66 0 200 30
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During the growing season, the pots were kept mechanically free from weeds.

Harvesting was carried out at the end of the growing season in full ripening size (28 September
2017). Leaf, tuber and root weights were also measured per treatment and repetition.

After cleaning, the samples were taken to the laboratory of the faculty (accredited Soil and
Plant Testing Laboratory), where the samples were processed. The crude samples were dried in a
70 °C thermostat, then grounded and homogenized. As we had problems, with grounding dried tuber,
we had to omit it from element measurements. The main nutrients were analyzed by standard
methods from celery leaf and root samples (microwave digestion of powdered plant parts and ICP-
OES spectrometric methods - for potassium, and magnesium).

Our results were statistically evaluated using SPSS 13.0 for Windows and Microsoft Office
Excel. The mean values and standard deviations, as well as the differences between the effects of
the treatments and the correlation coefficients at the 5%, 2%, 1% and 0.1% significance levels were
determined.

3 Results

In our experiment, the untreated control gave the smallest total celery yield, while the highest
yield was reached in organic fertilizer treatment, in the average of the four repetition (Table 2). It
should be noted, however, that the yields in a treatment group showed considerable variation,
especially in the case of absolute control, probably due to unequal irrigation.

There was no significant difference in yield weight between potassium control and potassium
fertilizer treatments (50, 100, 200 KO kg/ha). The explanation for this is that the extra potassium
fertilizer was applied to the surface of the soil a little bit late.

Table 2. Total yield of celery after different treatments

Treatment Total weight (g/pot)
1 | Control 329
2 | Organic fertilizer 1928
3 | KO 957
4 | K50 1079
5 | K100 998
6 | K200 993

Regarding the nutrient content of the leaf and root, potassium level was the lowest in absolute
control plants. Potassium fertilization gradually increased the potassium content in both the leaf and
the root (from 1.28 to 3.21 m/m% in the leaf and from 1.69 to 3.18 m/m% in the root) (Table 3). The
highest concentrations were resulted after manure treatment (3.52 and 4,52 m/m% in dry matter in
leaf and root, respectively).

Potassium fertilizer treatment slightly reduced the magnesium content of both the leaf and the
root. In the leaf, from 0.572 to 0.428 m/m%, and in the root from 0.563 to 0.451 m/m%. Magnesium
concentration was the lowest in celery leaves.

Potassium levels in leaf and root were significantly increased after subsequently increasing
potassium doses (r = 0.9853, p<0.01 in leaf, and r = 0.8900 p< 0.01 in root).

Magnesium levels in leaf and root were significantly decreased after subsequently increasing
potassium doses (r = - 0.9225, p<0.01 in leaf, and r = - 0.7872 p< 0.025 in root).

Correlation was strong regarding both of the examined nutrients, but magnesium level showed
strong negative correlation with higher potassium fertilizer doses.
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Table 3. Potassium and magnesium content of celery leaf and root after different treatments

Leaf Root

Treatment Km/m% | Mgm/m% [ Km/m% | Mg m/m%
dry matter | dry matter | dry matter | dry matter

1 Control 0.401 0.561 0.791 0.376

Organic

2 fertilizer 3.52 0.571 4.52 0.521
3 KO 1.28 0.572 1.69 0.563
4 K50 1.57 0.594 2.10 0.640
5 K100 2.43 0.491 3.13 0.550
6 K200 3.21 0.428 3.18 0.451

4 Discussion

Total celery yield was the lowest in control (treatment 1), and the highest yield was reached
after organic manure treatment (treatment 2). There was no significant difference in total weight
among potassium control and potassium fertilizer treatments (50, 100, 200 K,O kg/ha active
potassium). Our former study showed, that at harvesting celery tuber weight and the ratio of it
according to the whole plant, also increased with the increased K doses in general [8].

The results show that potassium fertilization in celery test plants increased potassium in a
dose-dependent manner. The correlation was highly significant in leaf and root as well. However,
magnesium level in the examined plant parts decreased significantly with higher potassium doses.
These results are in accordance with other studies [9, 19], emphasizing that potassium and
magnesium levels and their balances are important factors affecting the growth of plant. However,
the responses of different crop cultivars to K/Mg ratios are less clear [1, 2, 10]. Our results calls
attention for magnesium supplementation in parallel with potassium fertilization in sandy soil with
low cation absorbing capacity. Further studies are needed to follow the effects of higher potassium
doses, the effects of potassium on other elements as well in different parts of the test plants.

5 Conclusion

Our results show that total plant weight and potassium content in plant parts was the highest
after organic fertilization. We suggest that potassium fertilization in celery test plants increased
potassium in a dose-dependent manner, whereas magnesium levels significantly decreased. Our
results call attention for magnesium supplementation in parallel with potassium fertilization.
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