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ABSTRACT

The influence of mineral fertilizers on the seasonal dynamics of exchangeable potassium in the soil, potash status
and productivity of trees was studied in field experiment with sour cherry trees cv. ‘Turgenevka’ in soil-climatic condition
of Central Russian upland in 2018-2019. The urea and potassium sulfate were applied annually in early spring at doses
of N30K40, N60K80, N90K120, and N120K160 kg/ha. The potassium level in soil-plant system depended on weather
conditions, the doses of fertilizers and uptake of the element by trees. The reserves of exchangeable potassium in loamy
Haplic Luvisol at the level of 100-200 mg/kg were sufficient to ensure the sour cherry yield in the start of fruiting.
Fertilization by doses of N60OK80 and higher increased the content of exchangeable potassium in root zone (more than
200 mg/kg), but the features of potassium seasonal dynamics were similar to unfertilized plots. With increase in the
average fruit load from 4.6 (2018) to 8.3 (2019) kg/tree, the uptake of potassium by young trees increased, which led
to a significant decrease in the concentration of potassium in the soil and leaves during the fruit development period
(June and July). Fertilization reduced this effect but did not significantly influence on the productivity of trees and fruit
potassium status.

Keywords: sour cherry, Haplic Luvisol, exchangeable potassium, leaf and fruit potassium content, tree productivity

INTRODUCTION

Among the nutrients, that fruit trees absorb from the
soil, potassium is the second most important element after
nitrogen in terms of nutrition and fertilization of orchards.
Potassium is involved in vital physiological processes and
has a positive impact on various aspects of fruit quality
and productivity of fruit trees (Sz(cs, 2003; Shen et al.,
2018; Rather et al., 2019; Yener and Altuntas, 2020;
Kuzin et al., 2020). According to modern concepts, the
uptake of potassium by plants and potassium transport
within the tree are complex processes that are strictly
regulated by large groups of specific genes (Shin, 2014).

Both deficiency and excess of potassium can lead to
an imbalance of physiological processes in fruit trees and
reduce their productivity. Potassium is removed from
orchards with fruits and pruned shoots. As a result, the
potash reserves in the soil are depleted and must be

replenished in order for trees to maintain sufficient potash
status. A significant decrease of exchangeable potassium
reserves in the soil and the yield of fruit trees can occur
after 6-8 years of growing without fertilization (Gomand,
2018;Habermanetal.,2019). Onthe otherhand, the doses
of potash fertilizers are often many times higher than the
need of plants. In addition, various forms of potassium in
the soil are in dynamic equilibrium, and its exchangeable
forms can be released from non-exchangeable fractions
and make a significant contribution to the soil balance of
potassium (Z6rb, 2014; Balik et al., 2019). Unused potash
is adsorbed by the soil exchange complex or moved below
the root zone, especially in soils with low cation exchange
capacity (Oborn et al., 2005).

The rates of potassium fertilizers application depend
on the needs of trees and the efficiency of potassium
uptake by plants. Soil analysis alone does not provide
information about the nutritional needs of fruit trees.
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Fruit trees may have visible symptoms of potassium
deficiency even with a high content of exchangeable
potassium in the soil (Debnath et al., 2017). Therefore, it
is necessary to combine the soil tests with leaf chemical

analysis (Milosevi¢ and MilosSevic, 2020).

Stone trees, including cherries, have variable nutrient
requirements throughout the growing season. Knowledge
of this dynamics is important for improving the diagnosis
of potash nutrition and improving the effectiveness of
potash fertilizers in site-specific conditions.

Currently, there is not enough information about the
application of potash fertilizers in sour cherry orchards
in soil-climatic condition of East European Plain. The
purpose of the research was to study the influence of
soil applied mineral fertilizers on the seasonal dynamics
of exchangeable potassium in the soil, potash status of
leaves and fruits and productivity of sour cherry trees.

MATERIAL AND METHODS

Experimental site and design

The field experiment was conducted at the
experimental site of the Russian Research Institute
of Fruit Crop Breeding, located in the forest-steppe
zone of the Central Russian upland (Orel region),
(53°00'09.5"N, 36°04'19.1"E) in 2018-2019.

The climate is moderately continental with an average

Russia

annual temperature of 5.5 °C and an average annual
precipitation of 450-550 mm. Soil is classified as Haplic
Luvisol (IUSS Working Group WRB, 2015). Agrochemical
characteristics of the soil before planting the orchard are
presented in Table 1.

Table 1. Soils chemical properties

The experiment was conducted with sour cherry trees
cv. ‘Turgenevka' on Prunus mahaleb rootstock. The trees
were planted in 2015 at a distance of 3 m in rows and
5 m between the rows. The experimental treatments: 1.
Without fertilizers (control); 2. N30K40; 3. N60K80; 4.
N90K120; 5. N120K160 kg/ha. The experiment was laid
out in three repetitions with a randomized arrangement
of plots with 4 accounting trees in each plot. The soil
management: in the rows of trees - treatments by
herbicides, but in the interrows ploughing was applied.
Fertilizers in the form of urea (46% N) and potassium
sulfate (52% K,O) were used in experiment since 2017.
The fertilization carried out annually in early spring (April)
to a depth of 10-15 cm in a 2.2 m wide strip with the

center in a row of trees.

Soil sampling and analysis

Soil samples were collected in a row between trees
in the subcronal zone at a distance of 1.0-1.2 m from
the tree trunk in layers from a depth of 0-20, 20-40 and
40-60 cm five times during the growing season, i.e. in
May, June, July, August and September. The average soil
samples were made of three-point samples. Exchangeable
potassium was extracted from air-dried soil samples
by 0.2 mol/dm® HCI solution at 1:5 soil:solution ratio
(Mineyev, 2001). The suspension was shaken for 1 min
on a horizontal shaker and was filtered in 15 min after
shaking. Potassium content in extracts was measured by
Sherwood 410 flame photometer.

Plant sampling and analysis

Fruit samples were taken at harvest, and leaf samples
were taken 3 times during the growing season in June,

Easily . Exchange
: Organic Hydrolysable Available Exchange K
Soil depth p
pH matter N Ca Mg
(cm) KCl o
(%)
mg/kg mmol/100g
0-20 5.840.11 2.8+0.10 108+1.6 383+9.4 120+7.8 15.0+0.12 4.4+0.08
20-40 5.7+0.07 2.6+0.05 98+3.9 308+16.2 86+8.1 15.5+0.10 4.6+0.10
40-60 5.7+0.11 2.0+0.08 76+17.1 118+15.9 54+14.8 14.7+0.20 4.8+0.10
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July, and August. From each plot around the trees, 40
fully developed leaves were collected from the middle
part of the annual shoots. Leaves were dried at room
temperature for a week and then in a drying chamber
for 6 hours at 40 °C. Then all the plant material was
homogenized. The dry leaf material was burned to ash
in a muffle furnace at a temperature of 450 °C. The ash
was dissolved in 20% HCI and the potassium content
was determined in the resulting solution. The mixed
fruit samples (~1000 g) were taken from each plot. From
these samples, small portions of whole fruits (22-26 g
each) were randomly weighed and dried at a temperature
of 70 °C in a drying chamber for about 96 hours. Then
the analysis was performed similarly to the leaf samples.
The determination of potassium in ash solution was
performed by Sherwood 410 flame photometer.

Fruit weight and yield

The weight of a single fruit was estimated from a
sample of 200 randomly selected fruits. The accounting
of fruit harvest was carried out in the first decade of July
by weight method considering fruits weight from each

experimental tree.

Statistical analysis

Data were subjected to dispersion analysis with
Microsoft Office Excel 2007. The means were compared
with the LSD test. To determine the relationship between
the content of potassium in soil and plants, a Pearson
the statistical

correlation analysis was performed,

significance of which was evaluated by the Student's
t-criterion. The confidence interval was calculated using
the standard deviation. The significance level for all
statistical analyses was 95% (P<0.05).

Meteorological conditions

In 2018, the average temperature for May-September
period was 17.3 °C, which is 1.9 °C higher than the
average annual values. That year, June and August were
the driest, while July was very wet. The total amount of
precipitation during this period was 226.2 mm, which
was 72.2 mm less than the annual average. In 2019,
the average temperature was 16.6 °C, i.e. 1.2 °C higher
than the average annual level. The total amount of
precipitation during five months was 260 mm. In May, the
largest amount of precipitation fell (85 mm), and June was
the driest (Table 2).

RESULTS AND DISCUSSION

Soil potassium content

The reserves of exchangeable potassium compounds
are the main source for stabilizing the potassium level
in the soil solution when the element is uptaken by
plants (Yakimenko, 2019). The content of exchangeable
potassium in the soil of control plots (without fertilizers)
during two periods of research vary within 118.6 - 183.6,
81.1-113.9, 46.0-87.1 mg/kg in layers 0-20, 20-40 and
40-60 cm, respectively (Table 3).

Table 2. Monthly and growing season precipitation and temperature in 2018 and 2019

Air temperature (°C)

Precipitation (mm)

Months
2018 2019 Normal* 2018 2019 Normal*

May 16.4 15.6 13.0 314 85.0 36.4
June 17.0 20.5 16.9 18.2 20.7 65.1

July 19.9 17.4 18.5 119.9 49.8 88.0
August 18.4 17.1 171 11.2 54.7 65.7
September 14.9 12.5 11.7 45.5 50.2 43.2
Mean or total 17.3 16.6 154 226.2 260.4 298.4

*Normal refers to the long-term average (40-year average, i.e. 1961-2000 period)
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Table 3. Seasonal changes of the soil exchangeable potassium content, mg/kg in 2018
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Treatments
Sampling time Mean
Control N30K40 N60K80 N90K120 N120K160
Depth 0-20 cm
May 123.6+2.6° 175.9+13.4® 228.7+62.6® 270.0+£61.3° 180.6+18.2 195.8+27.6
June 171.0+7.32 143.6+2.8° 232.8+19.2% 281.9+130.4° 212.0+6.4 208.3+31.9
July 182.3+13.1° 178.4+54.32 232.5£12.2% 303.6+100.3° 227.1+17.5% 224.8+28.8
August 125.8+4.0° 129.1+4.9° 191.2+11.6* 236.2+34.6° 162.3+14.9 168.9+20.1
September 142.0+19.9° 149.1+16.7° 211.3+£22.04° 210.4+29.0° 202.0+£58.8? 182.9+19.1
Mean 148.9+11.6° 155.9+13.7% 219.3+14.6" 260.4+35.5¢ 196.8+15.6° -
LSDy, Treatments = 43.7 Sampling
Sampling time x treatments = 106.7 time
43.7
Depth 20-40 cm
May 84.6+15.8° 96.1+19.72 111.4+26.7° 123.7+51.8° 91.0+4.7° 101.2+13.0
June 91.6+7.0° 93.8+11.6* 134.2+24.2: 126.6+31.1° 120.1+9.0° 117.0+10.9
July 99.8+£17.72 93.6+12.92 147.6+8.8° 133.2+22.8* 109.5+15.5% 114.1+11.2
August 113.9+37.4° 81.0+8.2° 121.6+18.5° 114.8+2.8° 120.4+4.9° 110.3+10.2
September 97.9+0.5° 114.3+£8.0* 146.9+14.3° 91.3+13.52 95.0+14.52 109.1+10.3
Mean 97.0£9.12 96.9+£7.0° 132.8+10.0 117.9+13.4° 107.2+7.0*® -
LSD,; Treatments = 20.5 Sampling
Sampling time x treatments = 45.9 time
NS
Depth 40-60 cm
May 46.0+15.5° 50.3+9.22 50.6+£15.22 98.6+45.4° 60.5+6.9% 61.2+12.6
June 70.6+£17.32 73.8+£6.7° 63.8+£3.32 72.9+11.52 78.1+4.92 71.8+4.6
July 87.1+1.0° 74.5+6.5° 68.4+8.3° 87.5+4.2° 79.6+3.8° 79.4+3.9
August 53.5+1.22 47.1+8.8° 60.4+3.52 66.6+2.1° 68.0£3.4° 59.1+4.0
September 71.9+1.32 78.7+32.22 97.0+£50.5? 54.5+£3.0° 75.2+14.92 75.5£12.7
Mean 65.8+7.7° 64.9+8.8° 68.0+11.8° 76.0+10.92 72.3+4.8° -
LSDys Treatments = NS Sampling
Sampling time x treatments = 44.5 time
19.9
NS - non significant. In rows, values followed by different letters are significantly different, P<0.05, LSD test
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According to the gradation for fruit trees (Kondakov,
2006), these values correspond to the medium range
(100-200 mg/kg) of potassium concentrations in the soil
layer of 0-40 cm and low range (<100 mg/kg) - in the
layer of 40-60 cm.

Although the uptake of potassium by sour cherry trees
is a continuous process, its maximum occurs during the
most important stages of fruit growth and maturation
(from mid-May to mid-July).

In 2018, the evaluation of changes in exchangeable
potassium content due to plant uptake was difficult
because of the low yield of young trees. Regardless
of fertilizers, the potassium level in topsoil (0-20 cm)
increased from May to July and decreased in August (1.2-
1.4 times less than the July level). This may be due to
both the uptake of potassium by trees and the increase
fixation by the soil after wetting-drying cycles (Shakeri
and Abtahi, 2020).

With a higher fruit load in 2019, the lowest content of
exchangeable potassium in the soil layer of 0-20 cm was
observed in June and July (1.3-1.6 times less than in May).
In August and September, the indicator returned to the
May level (Table 4). Seasonal dynamics of exchangeable
potassium was similar in fertilized and unfertilized plots.

Brunetto et al. (2015) report that the exchangeable
potassium content in the topsoil of the pear orchard
increased in proportion to the applied doses of potassium
fertilizers (40-160 kg/ha). In the experimental sour cherry
orchard the level of exchangeable potassium in the soil
layer of 0-20 cm was significantly higher, compared with
the control, when applying fertilizers in doses of N6OK80
or more during two years. However, the indicator values
at N60K80, N90K120 and N120K160 treatments did not
differ significantly from each other. Signs of potassium
migration to deeper soil layers were observed in 2018
in N60OK80 and N90K120 treatments, but in 2019 these
signs were observed only when N90K120 was applied.
When fertilizing with N120K160, there was a tendency
to increase the concentration of exchangeable potassium
in the layer of 20-60 cm, but the differences with the

control were not significant. Perhaps, in this variant, the

potassium moved below the root zone. Other researchers
also have found an increase of potassium supply in 60
cm soil layer of orchards when applying potash fertilizers
in doses 250-300 kg/ha (Ruiz, 2006; Gao et al., 2012;
Haberman et al., 2019).

The seasonal fluctuations of potassium level were
more evident in upper soil layer, but the changes of
potassium content were also observed in deeper layers.
In the dry August 2018, the content of exchangeable
potassium in the layer of 40-60 cm was significantly
lower than in July. This decrease could be related to
the increasing of element uptake by roots, because the
potassium in parched topsoil became unavailable. In 2019
the lowest potassium content in 20-60 cm layer was at
fruiting period (July), when the potassium requirement of
trees was the highest.

Leaf and fruit potassium concentration

The content of potassium in sour cherry leaves during
2 years varied within 0.70-1.09% DW (Table 5). The
values of the indicator were below the range of optimal
potassium concentration in leaves, which for fruit-bearing
cherry trees is 1.1-1.8% (Semenyuk, 1983).

The seasonal dynamics of potassium accumulation in
leaves depended on fruit load and weather conditions.
For 2 years the highest potassium content in leaves was in
June. Apparently, in the early stages of fruit development,
the intake of potassium from the soil and storage organs
was sufficient to meet the needs of growing fruits, so
the leaves contained more potassium. In 2018, under
contrasting humidification conditions and a lower fruit
load, the potassium content in the leaves was stable both
during fruit maturation and after harvesting. The lack of
moisture in August could limit the uptake of potassium by
the roots, but the content of the element in the leaves this
month was at the level of June and July. It is possible that
potassium was transferred to the leaves from the root
reserve (Ferreira, 2018). The supply of potassium during
this period is important for fruiting in following year, since
after fruit harvest cherry trees begin to differentiate fruit

buds, which require a sufficient amount of nutrients.
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Table 4. Seasonal changes of the soil exchangeable potassium content, mg/kg in 2019

Treatments
Sampling time Mean
Control N30K40 N60K80 N90K120 N120K160
Depth 0-20 cm
May 182.8+6.20° 205.1+26.7° 243.5+£36.7° 244.0+58.7° 205.5+34.0° 216.2+18.2
June 136.5+38.5° 138.8+2.6° 185.3+29.92 212.1+£32.7° 151.5+36.6° 164.8+18.0
July 118.6+22.32 172.0+12.22 198.9+53.92 182.4+8.82 175.8+10.82 169.5+16.3
August 183.6+22.6° 207.0+37.7° 214.9+£59.8° 230.6+55.8° 248.5+60.7° 216.9+£22.0
September 171.2+21.2? 234.5+30.3? 222.5+68.3? 222.9+16.5° 207.3+4.6° 211.7#17.2
Mean 158.5+15.32 191.5+17.9% 212.7+22.4° 218.4£18.5° 198.3+20.2° -
LSDy, Treatments = 39.6 Sampling
Sampling time x treatments = NS time
39.6
Depth 20-40 cm
May 93.8+12.92 113.6+10.6% 139.1+15.0% 176.5+69.8° 109.4+9 .4 126.5+18.6
June 98.6+14.3* 142.3£3.4° 137.8£51.8° 164.4+92.6° 153.8+39.2° 139.4+22.6
July 81.1£12.72 104.8+9.12 104.4+26.22 112.8+16.1° 91.5£10.3? 98.9+8.1
August 99.8+15.72 111.4+1.3° 101.4+44.1° 143.5+5.3° 109.4+24.6° 113.1+11.8
September 97.0£2.80° 102.2+11.0° 116.0+£27.7° 119.9+21.72 108.0+£12.6° 108.6+9.0
Mean 94.1+5.82 114.9+7.2* 119.7+15.8» 143.4+22.4° 114.4+14.0% -
LSD,; Treatments = 33.9 Sampling
Sampling time x treatments = 75.9 time
33.9
Depth 40-60 cm
May 77.3+20.7° 101.9+2.72 87.5+4.82 83.6+38.6° 92.9+4.7° 88.6+8.7
June 66.2+18.12 95.2+21.92 79.9+27.52 115.3+74.12 129.7+71.12 97.3+22.1
July 58.4+12.3° 65.0+7.0° 81.3+14.72 71.8+4.8° 70.7+6.5° 69.4+5.2
August 79.1+17.52 73.6£3.7° 78.5+15.42 81.4+16.42 87.4+25.8? 80.0+6.8
September 61.9+£17.72 79.7+4.1° 74.9+£20.3° 86.2+17.0° 76.3+3.0° 75.8+6.2
Mean 68.6+7.7° 83.1+7.52 80.4+7 .4 87.7+16.8° 91,4+21.8° -
LSDys Treatments = NS Sampling
Sampling time x treatments = NS time
NS
NS - non significant. In rows, values followed by different letters are significantly different, P<0.05, LSD test
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Table 5. Seasonal changes of leaf potassium content (% DW) (2018-2019)

Sampling time

Treatments Mean
June July August
2018
Control 0.89+0.14° 0.94+0.10? 0.86+0.07° 0.90+0.06°
N30K40 1.04+0.13* 1.04+0.18° 0.94+0.16° 1.01+0.09°
N60K80 1.03+0.21* 1.03+0.20° 0.90+0.16° 0.99+0.11*
N90K120 1.07+0.09° 1.03+0.08° 0.94+0.0%9° 1.01+0.05°
N120K160 1.00+0.03* 0.99+0.032 0.92+0.03? 0.97+0.02%
Mean 0.95+0.06* 0.96+0.06 0.89+0.05 -
LSDy, Sampling time = 0.07 Treatments
Sampling time x treatments = 0.17 0.10
2019
Control 0.93+0.122 0.70+0.06? 0.70+0.06° 0.77+0.07°
N30K40 1.09+0.21° 0.94+0.19° 0.83+0.15° 0.95+0.11"¢
N60K80 1.06+0.242 0.82+0.28* 0.80£0.24° 0.89+0.15°
N90K120 1.04+0.13° 0.81+0.05 0.73+0.14° 0.86+0.09*
N120K160 1.02+0.14° 0.78+0.06* 0.65+0.08° 0.82+0.09*
Mean 1.03+0.07 0.81+0.07 0.74+0.06 -
LSDy, Sampling time = 0.08 Treatments
Sampling time x treatments = 0.18 0.11

In columns, values followed by different letters are significantly different, P<0.05, LSD test

In 2019, when the fruit load was 1.4-2.2 times higher
than in 2018, there was a significant decrease (1.16-
1.33 times on average) in the potassium concentration
in leaves in July, which was especially noticeable for non-
fertilized trees (Table 5). The decrease foliar potassium
with increasing yield was also found for pear and apple
(Brunetto et al., 2015; Kuzin et al., 2020). This is due to
the redistribution of potassium between leaves and fruits
with intensive growth of the latter and the accumulation
of sugars. In 2019, there was a significant correlation
between the potassium content in June leaves and fruits
(R?=0.338 at P<0.05) (Figure 1A). This may be connected
to the important role of potassium in the processes of
sugar synthesis and transport from leaves to fruits (Shen

et al.,, 2018). In August, leaf potassium concentration
decreased even more compared to June (by 1.32-1.55
times).

The potassium content in leaves does not depend
solely on its content in the soil, since potassium can
migrate through the plant and redistribute between
different organs (Ferreira, 2018). Only in 2018, a
significant correlation between the May content of
exchangeable potassium in the soil (average in 0-40 cm
layer) and leaf potassium content in June was observed
(R?=0.448 at P<0.05) (Figure 1B).

Itwas found thatthe potassium contentin cherryleaves

increases significantly when potassium fertilizers are
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applied to the soil with the low potassium content (Callan
and Westcot, 1996). In experimental orchard a significant
increase of leaf potassium content was observed each
year as a function of fertilization. In 2018, the treatments
by N30K40 and N90K120 lead to rise of potassium status
(by 0.11% dry matter), and in 2019 similar effect occurred
as a result of treatments with N30K40 and N60K80 (by
0.18 and 0.12% DW, respectively).

Fertilization did not significantly affect the potassium
content of the fruit, with the exception of the treatment
with N90K120 in 2018, where the potassium content
was 12% higher than in the control (Table 6), which is
consistent with the results by Ucgun (2019). In 2018,
when fruit load was lower, a statistically significant

Table 6. Fruit potassium content (mg/100g FW) (2018-2019)

correlation was found between the fruit potassium
content and the soil potassium content at 20-40 cm layer
in June (R?=0.647 at P<0.05) (Figure 1C).

Fruit weight and yield

Fruit weight varied in the range from 4.79-5.31 g in
2018 to 4.38-4.61 g in 2019 (Table 7). The values of the
indicator were lower in the year with higher productivity
(in 2019), which is consistent with the results of other
studies (Neilsen and Neilsen, 2014). Also in 2019, there
was a correlation between the weight of the single fruit
and the June level of potassium in 0-60 cm soil layer
(R2=0.594 at P<0.05) (Figure 1D).

Treatments 2018 2019 Mean
Control 172.03+4.56° 189.35+5.70° 180.69+5.612
N30K40 175.76+10.50% 190.01+8.562 182.88+7.85?
N60K80 180.55+6.64% 181.87+15.05° 181.21+6.90?
N90K120 193.01+11.91° 174.06+£14.73° 183.53+10.64°
N120K160 172.05+8.09? 178.78+8.30° 175.41+5.942
Mean 178.70+4.30 182.80+5.13 -
LSD,, Years= NS Treatments
Years x treatments =19.04 NS

NS - non significant. In columns, values followed by different letters are significantly different, P<0.05, LSD test

Table 7. Fruit weight and fruit yield of cv. ‘Turgenevka’ sour cherry trees (2018-2019)

Fruit weight, g

Fruit yield, kg/tree

Treatments

2018 2019 2018 2019
Control 5.15+0.10? 4.38+0.312 4.38+0.552 8.24+1.60°
N30K40 4.98+0.36° 4.49+0.182 4.26+0.702 8.46+3.522
N60K80 5.07+£0.08? 4.61+0.10° 3.90+1.252 8.67+2.17°
N90K120 4.79+0.06? 4.58+0.132 5.12+1.68° 7.01+£1.722
N120K160 5.31+0.26° 4.53+0.422 5.38+0.642 9.33+2.41°

NS - non significant. In columns, values followed by different letters are significantly different, P<0.05, LSD test
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Figure 1. Relationship between the content of: (A) - potassium in leaves and fruits in June (2019); (B) - exchangeable potassium in
the soil at depth 0-40 cm in May and potassium in leaves in June (2018); (C) - exchangeable potassium in the soil at depth 20-40
cm in June and potassium in fruits (2018); (D) - exchangeable potassium in the soil at depth 0-60 cm in June and fruit weight (2019)

Sour cherry productivity varied between 3.9-5.38
in 2018 and 7.01-9.33 kg/tree in 2019 (Table 7).
When fertilizer was applied in doses of N120K160, the
productivity was 22% and 13% higher than the control in
2018 and 2019, respectively, but these differences were
not statistically significant.

The insignificant influence of potash fertilizers on the
productivity of sour cherry trees and the potash status

of fruits and leaves may be connected to the sufficient

content of exchangeable potassium in the soil. Annual
potassium uptake by 13-year-old cherry trees may be
16-47 kg/ha (Roversi and Monteforte, 2006). In the soil
of the experimental site, the reserves of exchangeable
potassium in the 0-20 cm layer of non-fertilized plots
during vegetation periods varied from 295 to 439 kg/ha,
which is significantly more than the needs of 3-4-year-
old cherry trees. With increasing age of the trees, the

efficiency of potassium fertilizer may rise. Information
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about increase in the yield of the cherry trees (Szlics,
2003; Podsiadlo and Jaroszewska, 2013) and other fruit
crops (Nava and Dechen, 2009; Rather et al., 2019; Sete
et al., 2020) under the influence of potassium fertilization
relate to the trees at the age of 10-20 years, grown on
low potassium soils (Dbara et al., 2016; Shen et al., 2018).

CONCLUSION

The purpose of the research was to study the influence
of soil applied mineral fertilizers on the seasonal dynamics
of exchangeable potassium in the soil, potash status of
leaves and fruits and productivity of sour cherry trees.
The results showed that the reserves of exchangeable
potassium in loamy Haplic Luvisol at the level of 100-200
mg/kg were sufficient to ensure the sour cherry yield in
the start of fruiting. Fertilization by doses of N60OK80 and
higher increased the content of exchangeable potassium
in the soil but had little effect on the potash status of
trees. With a twofold increase in the fruit load, the uptake
of potassium by plants increased, which led to a significant
decrease in the concentration of potassium in the soil
and leaves during the fruit development. Fertilization
reduced this effect but did not significantly influence on

the productivity of trees.
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