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Relevance of the Subject

Lithuania is located in the vulnerable Baltic Sea drainage 
basin. This is important for people involved in research, 
farming, trade and monitoring of the environment. 
Farmers face a highly competitive global market. In order 
to survive in such a situation, farm production has to be 
cost/price driven. Average fertiliser use efficiency is esti-
mated to be 20-50% for NPK fertilisers. Compared with 
the effect on plant productivity of nitrogen fertilisers, the 
effectiveness of potassium is relatively low. Therefore 
farmers pay less attention to the proper application of po-
tassium fertiliser and the potassium balance mostly tends 
to be in deep deficit. Data on soil surface and farm gate 
nutrient balances (NPK) from representative farms in 
Central and Eastern Europe monitored through the years 
1999 and 2000 show surpluses of nitrogen and deficits 
of potassium for most countries (Bujnovsky and Igras, 
2001). The deficits in soil surface balances were ex-
plained by fertiliser consumption and by the intensity of 
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plant and animal production expressed in cereal units and 
animal units per hectare of agricultural land. 

Content in Soil

In 1995-2005, the area of soils with sufficient and high 
contents of available potassium was higher than in 1985-
1990 (Table 13.1). 

Inorganic potassium fertilisers containing K60-90 (po-
tassium calculated as K2O) accounted for 37.8-50.4% 
of the potassium removed with the harvested crop. In an 
experiment on light loam soils with moderate potassium 
content, soil testing indicated that for over 24 years the 
soil remained within the same testing group (Mašauskas 
and Mašauskiene, 2006). Over that time period, potas-
sium could have been released from the interlayers of mi-
cas. The content of available potassium in soil increased 
when K90 and large rates were used in long-term experi-

Table 13.1. Quantity (%) of soils according to available potassium (K2O by A-L method) content.

Years Investigated area Very low  
(lower than 50 

mg kg-1)

Low  
(51-100 mg kg-1)

Moderate  
(101-150 mg 

kg-1)

Sufficient  
(151-200 mg 

kg-1)

High  
(more than 150 

mg kg-1)

ha %

1985-1990 636,702 6.2 32.2 33.7 18.0 9.9

1995-2005 625,368 2.2 15.2 38.7 26.1 17.8
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ments. The fertilisation systems that are effective for 
crop yield did not secure any positive changes in avail-
able potassium content in the soil, since crops removing 
large amounts of potassium, especially with by-products, 
had been grown (Mažvila et al., 2007; Maikštėnienė et 
al., 2008). Investigations revealed that the negative bal-
ance of potassium led to exhaustion of the soil potassium 
reserves, although soil testing showed only a slight de-
crease. 

Comparison of Available K Analysis 
Methods

The most suitable analytical method for measuring avail-
able potassium in soil differs between countries as a result 
of soil type. Lithuanian soils were formed during the last 
ice age from glacial deposits, which covered the territory 
to different thickness and were later affected by various 
soil formation factors. Therefore the types and properties 
of soils differ in different areas. The greatest amount of 
acidic soils is in Western Lithuania, where the carbonated 
layer is deeper than in Eastern Lithuania. From 1961, the 
Egner-Riehm method was used for soil testing but this 
method was inadequate for acidic soils. Therefore in 
1970 the Egner-Riehm-Domingo (A-L) method, which is 
suitable for a range of soils, was adopted. For measuring 
available potassium in soils of moraine, fluvial and gla-
cial lacustrine origin, the A-L extract method should be 
used, although extraction with CaCl2 0.01M and MgSO4 
(0.03%) can also be used. The concentration of available 
potassium in all these extracts has been found to be well 
correlated with the crop yield increase obtained due to 
potassium fertilisation (Mažvila et al., 2004). 

Leaching
Run-off of drainage water and migration of elements and 
matter depends on the amount of precipitation and crop-
ping intensity. However, the results of a comparison of 
organic and intensive cropping systems showed that crop-
ping intensity had no influence on potassium concentra-
tion in drainage and groundwater (Gužys, 2001). The bal-
ance of potassium in both cropping systems was negative 
and the average amounts of K+ leached were 3.5-3.8 kg 

ha-1. The fluctuation from year to year was 0.5-7.5 kg ha-1. 
The amounts of leached potassium depend on the yield 
obtained, with leaching decreasing as yield increases. 

Potassium uptake and effect on crop yield
The yield of crops is likely to increase and potassium 
(K2O) uptake in 2010 could be as follows: for cereals 95-
110 kg ha-1 (yield 4.6-5.0 t ha-1), for sugar beet 240 kg ha-1 
(yield 48 t ha-1), for potato tubers 180 kg ha-1 (yield 30 t 
ha-1). Per kg of K2O applied, the extra grain yield (kg) ob-
tained is described in Table 13.2 (Matusevičius, 2005).

Manure is an important source of soil nutrients, includ-
ing potassium, but the amount of manure used on conven-
tional farms in Lithuania is only 6.09 t ha-1. Therefore 
mineral potassium fertilisers have been applied, despite 
their effectiveness on Lithuanian soils being only moder-
ate. Moderate rates of fertilisers, including K70 and K36, 
increased the yield of metabolisable energy by 31% in a 
six-crop rotation on soils of high fertility (217 mg kg-1 of 
A-L K2O) and by 29% on soils of moderate fertility (131 
mg kg-1 of A-L K2O) (Feizienė et. al., 2007). This led to 
the conclusion that the effect of potassium fertilisers is 
moderate. Therefore it is recommended to recalculate po-
tassium fertiliser rates according to potassium uptake by 
the coefficients described in Table 13.3.

Content of 
available 
potassium in 
arable layer

Very 
low

Low Moderate Sufficient High

The extra grain 
yield for 1 kg 
K2O

3.5 kg 2.8 kg 1.4 kg 0.6 kg 0.0 kg

Table 13.2. Content of available potassium and crop yield (Matusevičius, 
2005).

Content of 
available 
potassium in 
arable layer

Very 
low

Low Moderate Sufficient High

Coefficient for 
recalculation of 
K rates

1.3 1.2 1.0 0.8 0.5

Table 13.3. Recalculation rates of potassium fertilisers (Šileika, 2001).
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Positive effects of mineral fertilisers are more evident 
for new crop varieties compared with older varieties 
(Mažvila et al., 2007). A previous attitude on safe ferti-
lisation requirements prevalent in Lithuania was that the 
application of mineral PK fertilisers is necessary only 
if soil potassium (K2O) and phosphorus (P2O5) level is 
below 150 mg kg-1. Nowadays fertilisation recommenda-
tions suggest using fertiliser rates according to the ex-
pected yield, while paying attention to plant uptake and 
to soil properties.
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