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About 66% of soils in Eastern Lithuania are very low or 
low in plant-available phosphorus (Mazvila, 1998). Many 
of them are also acid and light-textured. One long-term 
experiment with the objective of evaluating the impact 
of liming practices on P fertiliser efficiency and forms of 
phosphates was conducted on Haplic Luvisols in Voke, 
Eastern Lithuania. The soil was characterised by low hu-
mus content (about 2%), acid reaction (pHKCl 4.4-4.5), low 
content of available P, and low fixation capacity. Solubility 
of phosphates was determined according to the method 
of Chang and Jackson (1957), modified by Askinazi et 
al. (1963). Plant-available P was determined by the A-L 
method. After all the extractions, the remaining part was 
soil insoluble phosphorus. The results showed that the 

liming of acid soils increased the mobility of phosphoric 
forms (Tripolskaja and Marcinkonis, 2003) (Table 30.1). 

The extent of changes was dependent on the amount 
of lime and the time since the last liming. More frequent 
liming enabled phosphoric compounds to be preserved in 
a more mobile form and was more rational from the point 
of view of mineral fertiliser efficiency. Determination of 
the mobile forms of phosphorus in hot water most precise-
ly reflected the effect of liming. This method showed that 
liming almost doubled the amount of phosphates avail-
able to plants. Determination of phosphates in hot water 
was correlated to the data obtained by the A-L method, 
i.e. with regular liming the mobility of phosphoric com-
pounds increased. 

Table 30.1. Impact of liming on labile forms of phosphates.

Treatment pHKCl after 
liming cycles

Extraction % from P total

A L method In hot water In NH4Cl A L method In hot water In NH4Cl

P2O5 mg kg-1 of soil

Without NPK and CaCO3  4.2  112  5.1  10.2  8.4  0.4  0.8

NPK  4.2  195  8.5  10.8  13.7  0.6  0.8

NPK + 7.2 t/ha CaCO3*  4.4  200  20.2  9.0  12.4  1.2  0.6

NPK + 14,4 t/ha CaCO3  5.4  202  25.3  7.2  10.3  1.3  0.4

NPK + 24.6 t/ha CaCO3  6.4  241  24.1  10.5  12.9  1.3  0.6

LSD05  13.1  13.4  3.3

*amount of limestone (t ha-1 CaCO3) per 20 years of liming cycle
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Another experiment with different types of manure in 
relatively high amounts (46 t ha-1 peat-based farmyard 
manure FYM, 60 t ha-1 straw-based FYM, 75 t ha-1 semi-
liquid manure) together or without mineral N150P50K150 
fertilisers, was conducted on the same soil type to study 
the mobility of phosphorus and fractional composition 
of phosphates (Tripolskaja, 2002). One rate of manure 
was calculated according to the amount of nitrogen it 
contained, which corresponded to 300 kg N ha-1. It was 
established that application of peat FYM increased the 
content of total and mobile phosphorus (Figure 30.1). 
The application of semi-liquid manure had a less marked 
effect on the accumulation of soil phosphates. Regular 
application of both FYM and mineral fertilisers changed 
the fractional composition of phosphates: the amount of 
water-soluble phosphates increased 1.99-4.20-fold, and 
that of phosphates determined in hot water 22.5-54.8-fold 
compared with unfertilised soil. The amount of organic 
phosphates in the soil increased only while manuring 
with peat and straw FYM, and accounted for 57.1-65.1% 
of the total P (in the unfertilised soil -47.3%). Application 
of FYM and NPK mineral fertilisers increased the amount 
of Ca-phosphates and insoluble residues of phosphorus. 
Experiments with lysimeters showed that 12 years of pe-
riodic application of FYM and mineral fertilisers resulted 
in more intensive leaching of phosphates bound to organic 
compounds (Tripolskaja, 2004). Regarding this fact – the 
impact of organic fertilisers on higher migration of phos-
phates within a soil profile – more research results have 
been obtained on light-textured soils in Russia (Titova 

et al., 1998; Lukin et al., 1999). Titova et al. (1998) ar-
gue that the migration of organic phosphorus compounds 
bound to fulvic acids is increased by manuring with pig 
or poultry manure.

Conclusions

1. Regular liming (every 5 years) of acid soils increased 
the mobility of phosphoric forms. The amount of 
most plant-available hydro- and dihydro-phosphates 
increased to 34.6-40.9% of total P (compared with 
32.8% in unlimed soil). The amounts of insoluble 
phosphoric forms were dependent on soil pHKCl. 
Changing the soil reaction from pHKCl 4.4-5.4 to 
pHKCl. 6.4-6.7 significantly increased the insoluble P 
amount (from 23-25 mg kg-1 P2O5 to 43-50 mg kg-1). 

2. With relatively high regular applications of manure 
(peat-based farmyard manure FYM, straw-based 
FYM, semi-liquid manure), the content of mobile 
phosphorus in a sandy loam Haplic Luvisol increased 
considerably from 161-182 mg kg-1 to 322-495 mg 
kg-1. The migration of phosphorus in the subsoil 
horizon also increased. When fertilising with straw 
and peat manure, the amount of organic phosphorus 
decreased by 9-18%, and when fertilising with semi-
liquid manure it increased by 6%. The accumulation 
of organic phosphate is basically dependent on the 
amount of readily soluble organic phosphate.

Figure 30.1.Influence of fertilisation on the amount of organic, mineral and plant-available phosphate in the experiment on a sandy loam Haplic 
Luvisol in Lithuania (Place and time of experiments: Lithuanian Institute of Agriculture, Voke, 1986-1998.). Source: Tripolskaja & Marcinkonis, 2003.
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