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Impact of potassium fertilizers with different active
ingredients and dosages on potato yield in experiments
in the Nyirség region
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Summary: A five-year experiment was carried out in the Nyirség on its characteristic soil type, brown forest soil to investigate the impact of
three types of potassium fertilizers (potassium chloride, potassium sulfate and Patentkali) in three different dosages (80, 160, 240 kg/ha K,0),
under non-irrigated conditions applying the same dosages of N, P in all treatments (the applied amount was different between years) in 10
treatments including the control on 50 m*-parcels with 3 or 4 replicates. The test plant was cultivar Desirée, Kondor, Agria and Pannonia in
1998 and 2000, 2001, 2002 and 2003, respectively. The obtained yields were analyzed by an analysis of variance. Based on the five-year
results, the highest yields on the acidic sandy and sandy loam soils were obtained in the treatments with 530-800 kg/ha Patentkali containing
30% of K and 10% of magnesium active ingredients in addition to the same amounts of N and P applications. The dosage of 530 kg/ha
Patentkdli contains 160 kg/ha K+ 53 kg/ha Mg active ingredients, while the dosage of 800 kg/ha Patentkili contains 240 kg/ha K+ 80 kg/ha
Mg active ingredients. It can be coneluded that the potassium chloride fertilizer (KCl) was the least effective as regards yields and Patentkali
proved 1o be the most effective fertilizer, it had higher vields than even those of potassium sulfate, the difference in the 160 kg/ha treatments
was 17.7%, which was a significant difference. Based on the results of the multi-year experiment, we recommend to apply 530 kg/ha
Patentkali fertilizer (160 kg/ha K+ 53 kg/ha Mg active ingredients) for the fertilization in potato under non-irrigated conditions on the acidic
sandy and sandy loam forest soils of the Nvirseg, which proved to be the most effective treatment and with which we could obtain 30 t/ha
vield in the average of the years (with the simultaneous application of N and P).
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Introduction

The level of Hungarian potato production is low. Hungary
should prepare for the increasing tough competition in the EU
markets. In order to maintain at least our domestic market
position, the level of production has to be improved. To
achieve this, quality should be improved in addition to
increasing yields and decreasing prime costs. Therefore, we
should obtain a better knowledge of the ecological, biological
and production factors affecting the quality of potato. The
plant can only realize its genetic potential in an optimum
tuber yield and in maximum quality, if the necessary
nutrients, water and temperature are available during the
vegetation period in harmony with the plant’s requirements.
The objective of the present study was to determine the
optimum amount and form of potassium fertilizers in a non-
irrigated experiment under the agroecological conditions of
the Nyirség region. Among nutrients, nitrogen and potassium
influence primarily amount and quality, respectively. Plants
with a proper potassium supply have better cold resistance.
Potato requires a small amount of phosphorus as compared to
other plants (Terbe, 2000).

Poesai (2001) emphasized the following points: The
experiments verify an excellent fertilizer reaction in potato,

however, the cultivar effect is stronger than the fertilizer
treatment effect. A precondition of high yields is the shared N
fertilization and the application of N during the vegetation
period, even the highest dosage of phosphorus (198 kg/ha)
could not influence yields significantly, however, it increased
the number of tubers, thereby changing the size distribution of
the tubers. When selecting the potassium fertilizer, the planned
use of potato should be considered. Sulfate-type potassium
fertilizers are preferable when the utilization requires a high
starch content (potato for industrial use, chips, pommes-frites),
since sulfate has a less disadvantageous effect on starch
formation than chlorine. The results of the experiments have
the following indications:

* in potato production, potassium supply has a strong effect
on yield quality and quantity,

+ potassium improves the storability of potato and prevents
after-cooking darkening,

* the reduction in starch is smaller in the case of sulfate-type
fertilizers than for chloride-type ones (Glas et al., 1997).
Raw coloration and after-cooking darkening are such

quality measures which have an important role in the case of

table potato and tubers that have to be stored for a longer
period before use. Proper potassium supply reduces the raw
coloration. At the same time, after-cooking darkening is also
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Table 1. Dosages of nitrogen and phosphorus fertilizers during the
experiment

Active
ingre- | 1998 | 2000 | 2001 2002 | 2003 | Name of the

dient | kg/ha| kg/ha | kg/ha|kg/ha | kg/ha | fertilizer

N 280 150 | 204 [170 | 80 Ammonium nitrate 34%
PE{J_‘ 152 90 108 | 108 40 Szuperfoszfit 18 %

10-35%+10-20% can be expected. Yield was not
significantly influenced by the form of the potassium
fertilizer (chloride or sulfate). Potassium fertilization
increased the size of the tubers. Coloration of tubers (raw)
from parcels treated with the highest dosage of potassium
(240 kg/ha active ingredient) was the smallest. By applying
both nutrients, the amount and quality of yield can be
improved profitably (Kruppa et al., 1997).

Table 2. Dosages of potassium and magnesium fertilizers per parcel and per hectare

Treat- Active Fertilizer: Active Fertilizer: Active Fertilizer: Applied Mg
ment ingredient Potassium ingredient Potassium ingredient Patent kali active
K,0 sulfate (509) K_,'O chloride (60%) K,O (30+10%%) ingredient
No. |kg/ha | ke/ 50m? | kg/ha | kg/SOm? | ke/ ha | kg/ SOm? | kg/ha | ke/ 50m? | keg/ha | ke/ 50m? | kg/ha | kg/ 50m? | kg/ha | kg/ 50m?
I 0 0 0 0 - - - - - - - - - -
2 - - - 80 04 133 0.66 - - - - - -
3 - - = - 160 0.8 266 132 - - - - - -
4 - - - - 240 1.2 399 1.98 - - - - - -
9 80 04 160 0.8 - - - - - - - - - -
6 160 0.8 320 1.6 - - — - - - - - - =
7 240 1.2 480 24 - - - - - ~ - - - -
- - - - - - - - 80 0.4 267 1.33 26.7 0.13
9 - - - - - = - - 160 0.8 534 2.66 534 0.26
10 - - - - - - - - 240 1.2 801 3.99 80.1 0.39

reduced, which can casily form due to the mechanical stress of
tubers. Different studies verified that with increasing potassium
content, the resistance of potato to after-cooking darkening also
improves. If the potassium content of the tuber exceeds 2.5%,
such colorations hardly occur. (Loch et al., 1993).

In the experiments of Kruppa (1999) on acidic, Mg-
deficient humus sandy soil (1996-1998), K-, Ca-, and Mg
fertilizer treatments resulted in a significant yield increment.
In addition to the necessary N and P fertilizers, he
recommended to apply a 30% dosage of CaCO, (1.5 t/ha)
directly under the forecrop (triticale) or 60-90% dosage of
CaCO, (3-4.5 t/ha) 3—4 years before in order to achieve a
potato yield of 25-30 t/ha. In order to obtain an optimum yield,
he advises to apply 180-200 kg/ha K,O and 45-50 kg/ha Mg
on Mg-deficient acidic sandy soils. As a result of the
treatments the number of tubers in the size category 45 mm <
increased significantly. The coloration of tubers decreased
due to the effect of the Ca, K, Mg treatments. The Ca, K, Mg
fertilizers gave the best results regarding yield quality and
quantity when applied together.

Potato is highly sensitive to the lack of magnesium. By
magnesium fertilization (80-90 kg/ha crystal magnesium-
sulfate), a 20-25% yield increment can be achieved (Bocz,
1996). Since potato is usually grown mostly on light,
generally magnesium-deficient soils, the application of 30
kg/ha Mg active ingredient is recommended in these areas. In
the case of magnesium deficiency, the dry matter and starch
contents are reduced (Loch et al., 1993).

By performing the suggested potassium (160-240 kg K
active ingredient) and magnesium fertilizer treatments
(80-120 kg Mg active ingredient) a yield increment of

Materials and methods

The experiment series was started at Kisvirda in 1998,
then it was continued at Tornyospalca from 2000 after a one-
year break. In all five years (1998, 2000, 2001, 2002, 2003),
the impact of three types of potassium fertilizers (potassium
chloride, potassium sulfate and Patentkali) in three dosages
(80, 160, 240 kg/ha K,0) was studied on brown forest soils
with the same N and P supply on 50 m?* parcels in non-
irrigated experiments with 3 and 4 replicates. The control
was treated with N and P (Tables I and 2)

The test plant was cultivar Desirée, Kondor, Agria and
Pannonia in 1998 and 2000, 2001, 2002 and 2003,
respectively. The obtained yields were analyzed by an
analysis of variance (Svab, 1981).

Results and discussion

Results of the experiment in 1998

The significantly highest yields were obtained in decreasing
order in treatments 9 (160 kg/ha K,O applied as Patentkali
containing also 53.4 kg/ha MgO), 4 (240 kg/ha KEO in the form
of potassium chloride) and 10 (240 kg/ha K,O applied as
Patentkali containing also 80.1 kg/ha MgO) (Table 3).

No clear relationships were found between raw and after
boiling colorations and the treatments. Based on the
examinations, dry matter content was the highest in the
tubers from the control treatment. The largest amount of
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starch could be found in the tubers from treatments 9 and 7.
The highest potassium content was measured in tubers from
treatments 6, 7, 8, 9, 10,

The highest magnesium content was detected in tubers
from treatments 6 and 10.

Table 3. Yields in the different treatments (/ha), Kisvirda, 1998

Table 5. Yields in the different treatments (t/ha), Tornyospalca, 2001

Treatment Yield (t/ha)
1. Control 24.80
2. KCI 80 kg/ha 27.10
3. KCI 160 kg/ha 23.05
4. KCI 240 kg/ha 30.20
5. K:SO4 80 kg/ha 25.48
6. K,50, 160 kg/ha 24.18
7. K,S80, 240 kg/ha 26.23
8. Patentkali 80 kg/ha 24.74
9. Patentkali 160 kg/ha 31.06
10. Patentkali 240 kg/ha 30.06
SD 5% 2.902

Results of the experiment in 2000

The significantly highest yicld compared to the control
(treatment 1) was obtained in treatment 7 (240 kg/ha K2304)
(Table 4).

Significantly high yields were obtained in treatments 10
(240 kg/ha K, O active ingredient, Patentkali) and 4 (240 kg/ha
K,O applied in the form of potassium chloride). There was no
significant difference in yields between the high-dosage
application of potassium sulfate and Patentkali (240 kg/ha).
Except for treatments 2 (80 kg/ha KCI) and 5 (80 kg/ha
K,S0,), all treatments significantly increased potato yields.

Table 4. Yields in the different treatments (tha), Tornyospilea, 2000

Treatment Yield (t/ha)
1. Control 424
2. KCL 80 kg/ha 44.1
3. KCL 160 kg/ha 45.4
4. KCL 240 kg/ha 47.3
3: I’(,SO4 80 kg/ha 46.3
6. K,S0, 160 kg/ha 49.7
7. K,80, 240 kg/ha 524
8. Patentkali 80 kg/ha 50.3
9. Patentkali 160 kg/ha 51.5
10. Patentkali 240 kg/ha 553
SD 5% 1.821

treatment with 240kg/ha potassium chloride (treatment 4).
Except for treatment 2 (80 kg/ha KCI), all treatment
significantly increased the potato yield.

Results in 2002

In Table 6, it can be seen that the significantly highest
yield was obtained in treatment 9 with 160 kg/ha K + 53.4
kg/ha Mg active ingredients, i.e. with 534 kg/ha Patentkali.

Table 6. Yiclds of the different treatments (t/ha), Tornyospalea, 2002

Treatment Yield (t/ha)
1. Control 20.77
2. KCL 80 kg/ha 21.30
3. KCL 160 kg/ha 24.35
4. KCL 240 kg/ha 25.78
3. K:SO_i 80 kg/ha 2227
6. KESOd 160 kg/ha 21.77
7. K,80, 240 kg/ha 25.70
8. Patentkali 80 kg/ha 26.05
9. Patentkali 160 kg/ha 3145

10. Patentkali 240 kg/ha 30,88

SD5% 0.619

The second largest yield, not significantly smaller than the
previous one was obtained in treatment 10 with 240 kg/ha K
+ 80.1 kg/ha Mg active ingredients, i.e. with 801 kg /ha

Table 7. Yields in the different treatments (t/ha), Tornyospilca, 2003

Treatment Yield (t/ha)
1. Control 15.30
2. KCL 80 kg/ha 16.15
3. KCL 160 kg/ha 16.95
4. KCL 240 kg/ha 18.43
5. K,S0, 80 kg/ha 16.25
6. K,80, 160 kg/ha 17.88
7. K,80, 240 kg/ha 20.20
8. Patentkili 80 kg/ha 16.73
9. Patentkali 160 kg/ha 18.58
10. Patentkali 240 kg/ha 19.90
SD 5% 1.022

Results of the experiment in 2001

The significantly highest yield (as compared to the
control and the other treatments) was obtained in treatment
10 (240 kg/ha Patentkali) (7Table 5). Yield of the treatment
with 240 kg/ha Patentkali (treatment 10) was significantly
higher than the second largest yield of the treatment with
240kg/ha potassium sulfate (treatment 7) and the yield of the

Treatment Yield (t/ha)
1. Control 154
2. KCL 80 kg/ha 15.9
3. KCL 160 kg/ha 15.7
4, KCL 240 kg/ha 15.7
5. K,80, 80 kg/ha 17.3
6. K,80, 160 kg/ha 15.9
7. X,80, 240 kg/ha 15.1
8. Patentkali 80 kg/ha 16.3
9. Patentkali 160 kg/ha 17.7

10. Patentkali 240 kg/ha 16.5

SD5% 6.934
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Table 8. Annual and five-year mean yields of the experiment between 1998 and 2003

Treatment 1998 t/ha 2001 t/ha 2001 t/ha 2002 t/ha 2003 t/ha Mean t/ha Yield %
1. Centrol 24.80 15.30 42.40 20.77 15.40 23,73 100.0
2. KCL 80 kg/ha 27.10 16.15 44.10 21.30 15.90 2491 105.0
3. KCL 160 kg/ha 23.05 16.95 45.40 24.35 15.70 25.09 105.7
4. KCL 240 kg/ha 30.20 18.43 47.30 25.78 15.70 27.48 115.8
5. K,580, 80 kg/ha 2548 16.25 46.30 2227 17.30 25.52 107.5
6. K,50, 160 kg/ha 24.18 17.88 49.70 21.77 15.90 25.89 109.1
7. K,50, 240 kg/ha 26.23 20.20 52.40 25.70 15.10 2793 117.7
8. Patentkali 80 kg/ha 24.74 16.73 50.30 26.05 16.30 26.82 113.0
9. Patentkali 160 kg/ha 31.06 18.58 51.50 3145 17.70 30.10 126.8

10. Patentkali 240 kg/ha 30.06 19.90 55.30 30.88 16.50 30.53 128.7
SD5% 2.902 1.022 1.821 0.619 6.934 2.660 11.21

Patentkali. These treatments (9 and 10) resulted in a
significantly higher yield as compared to the control
(treatment 1) and all the other treatments.

Results in 2003

As presented in Table 7, very low yields were obtained in
2003 due to the extreme draught and there were only small,
not significant differences between the yields.

Complex evaluation of the potassium fertilization
experiment between 1998 and 2003

The combined results of the experiment are shown in
Table 8.

Based on the five-year mean yield data, most
significantly highest yields were obtained in treatment 10
with 240 kg/ha Patentkali. It was followed in decreasing
order by the (not significantly) lower yields of treatments 9
with 160 kg/ha Patentkali and 7 with 240 kg/ha K2S04. All
these three treatments had a significantly higher yield than
that of the N, P control (treatment 1) and treatments 2 (80
kg/ha KC1) and 3 (160 kg/ha KCI1). The results also show that
treatment 4 (240 kg/ha KCl) also had a significantly higher
yield than that of the control, but this yield was significantly
lower than in treatment 10 (240 kg/ha Patentkali). It can be
concluded that the potassium chloride fertilizer (KCl) was
the least effective as regards yields and Patentkdli proved to
be the most effective fertilizer, the yields obtained in
Patentkali treatments were higher in all cases than yields of
treatments with KC1 and potassium sulfate with the same
K20 active ingredient dosage. The difference was obviously

caused by the 10% Mg active ingredient content of
Patentkali, yields of Patentkali treatments were 5.5-17.7%
higher than those of potassium sulfate treatments with the
same amount of K active ingredient (expressed as KEO]. The
highest significant difference (17.7%) was measured
between treatments of Patentkdli and potassium sulfate with
dosages of 160 kg/ha.
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