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Results of numerous field and pot experiments indicate that judicious liming
of acid soils usually improves the uptake of phosphorus by plants. There is, however,
no universal agreement among the investigators about the factors involved. The
traditional explanations that liming makes soil phosphorus more available either
by intensifying the mineralization of organic phosphorus or by rendering difficultly
soluble inorganic forms more easily soluble have not yet been proved by experi-
mental evidence under the field conditions.

Gericke (9) claims that the influence of liming on the mobilization of soil
phosphorus is of minor importance, and that the improvement of the general growing
conditions, particularly the decrease in acidity, will be the decisive factor. In this
connection attention is also due to the hypothesis presented by Russel (19) that
the iron and aluminium ions present in the acid soils reduce the ability of the plant
roots to translocate phosphorus from the soil to the tops, probably, because part
of the phosphate is restrained in roots (8). Bohne (3) supposes that the favour-
able effect of liming on the root growth of plants accounts for the higher uptake
of phosphorus. Äslander (24) attributes the better utilization of soil phosphorus
primarily to the promotion of humus decomposition by liming which increases the
nitrate production from soil organic nitrogen and the formation of certain humus
fractions which are likely to increase the solubility of soil phosphorus.

On the other hand, it is obvious that application of lime to an acid soil may
disturb the dynamic equilibrium between the forms of soil phosphorus. This has
been demostrated by chemical analyses of samples from field experiments and under
laboratory conditions. Parker and Tidmore (18) showed that the phosphorus
concentration in the soil solution and water extracts was higher in the plots treated
with lime than in the corresponding untreated ones. The solubility of phosphorus
in acid extractants, e.g acetic acid, acid lactate, and diluted mineral acids, is usually
increased by liming (1, 10, 12, 15, 20), although this does not seem to be always
the case (2.5). Chang and Jackson (5) found that application of lime has little

https://www.c-info.fi/en/info/?token=dCGEtPIMQJB2fa_M.nDml-UKWMR6BYHUL1uMr_g.rwiBNqYWuxXfT5HM07-Zb0N7Ujy4nXRkhBmpEaKtdQxbrLAyeI33D4GHrwis4vE3n7aq5bAoC-Xz_K2f9RGxoFnDPb2b_wyIQQMaFzmss5-0nwaR0pSK_dPjbMFPsBDgB6jD5uoYZD3aSCwvP6G9le8gd224nCK5


244

effect on the relative abundance of the phosphorus bound by aluminium, iron,
or calcium in a podzolic silt loam soil, but in an other silt loam soil the lack of crop
response to added phosphate was explained, at least partly, on the basis of the
release of phosphorus by decrease of aluminium and iron activity through liming.
When strongly acidic highly weathered soils underwent an increase in pH by CaC03
addition, a slow back-transformation to calcium-bound phosphate occurred but
considerable aluminium-bound and iron-bound phosphate persisted (13). Heine-
mann (12) could not detect significant differences in the distribution of soil phos-
phorus between the limed and unlimed plots in three field experiments on sand
and loam soils.

Although the favourable effect of liming on the phosphorus availability in acid
soils is often to a large extent attributed to the mineralization of organic phosphorus
(7, 20, 21, 23 etc.) the evidence is usually inadequate. Damsgaard-Sdrensen (6)
found that in old field experiments heavy liming had decreased the amount of
phosphorus in organic form, and the writer’s results (14) indicate that in field
experiments on a couple of fen peat soils the organic phosphorus content tended to
be lower in the limed plots than in the unlimed ones. In other experiments studied
this was not the case, probably partly because the higher yields of the limed plots
take up more phosphorus but also leave in the soil more organic matter than the
lower yields of the unlimed plots. In the field experiments studied by Dorph-
Petersen (7), an apparently significant decrease in the organic phosphorus content
is detectable in one of the soils, but he supposes that the acceleration of the rate
of the mineralization of organic phosphorus may be a contributory cause of the
increased uptake of phosphorus due to liming, even when the chemical soil
analyses are not capable of proving it, owing to the large variability of soil, the
sampling errors, and the relatively low accuracy of the methods.

Also in incubation experiments under the laboratory conditions, the inaccuracy
of the determination of soil organic phosphorus hampers the demonstration of
the changes in this fraction, since differences in the organic P less than about 20 ppm
are seldom significant (16). The decline in the organic phosphorus content due to
liming, often does not exceed this limit. Recently Halstead et al. (11) reported
that in their laboratory experiment, liming resulted in an average decrease of 8
ppm or 3.6 per cent of the total content of organic phosphorus in acid surface soils
incubated for 9 months. The writer (14) incubated various kinds of acid soil samples
for 6 months at room temperature, and found that the organic phosphorus content
of the samples incubated with 2 per cent CaC03 was from 0 to 50 ppm or from 0
to 3.5 per cent lower than that in the corresponding soils incubated without lime.
Only in an acid muddy clay soil the decline due to liming was as high as 100 ppm
or 12 per cent of the organic phosphorus content in the unlimed sample.

In a previous paper (15) results were reported on the effect of liming on the
phosphorus fractions of a loam soil and a silt soil during incubation for 7 months.
An addition of 1 per cent CaC0 3 did not increase the mineralization of organic
phosphorus. Its effect was detectable in the distribution of inorganic phosphorus, as a
decrease in the alkali-soluble fraction and an increase in the NH4CI-soluble form and
in the acid-soluble or NH 4F-soluble fractions. These soils were not particularly acid,
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and since it is likely that the effect of lime would be more pronounced on more
acid samples, the studies were continued on a larger material containing also this
kind of soils. The main purpose of the present work is to find out whether the possible
mobilization of soil organic phosphorus by liming is mainly due to the minerali-
zation of organic phosphorus, or to the changes in the fractions of the inorganic
forms.

Material and methods

The material of the present study consists of 22 samples from the surface layer
of cropped soils and of 7 samples from the surface layer of virgin lands. In addition,
5 samples from the depths of 30 to 40 cm or 40 to 60 cm were included. The samples
are listed in Table 1.

Table 1. Soil samples

Org. C Org. P Inorg. P ppm extracted by
Sample i > 1T °,

a
% PPm NH 4 CI NH4F NaOH H,SO4

Cultivated soils
C 5 Sand 5.1 6.9 560 1 69 78 46
C 1 Finesand 5.1 1.9 230 1 39 69 252
C 2 -»- 5.3 2.9 260 1 36 11 33
Mi 2a -»- 5.4 3.5 180 2 184 150 99
Mi 4a -»- 5.6 5.6 280 1 139 114 170
Vi 4a Loam 4.3 5.0 370 2 94 144 194
Ha 13 -»- 4.7 4.0 370 5 78 113 156
L 11 -»- 4.9 3.8 440 2 101 183 139
C 3 Silt 4.5 4.2 :i(iO 3 107 207 231
Ra 1 -»- 5.3 6.4 660 5 295 320 225
Ra 3 -»- 5.3 2.5 310 1 32 161 258
VN Clay loam 4.5 5.8 570 2 90 506 183
VN 2 -»- 5.1 4.6 470 2 154 476 204
Vi 11 Sandy clav 4.8 3.6 220 1 83 226 278
C 7 -»- 6.0 3.6 320 4 63 192 444
Vi la Silty clay 3.5 2.9 170 1 23 342 195
Ha 32 -»-

'

4.8 5.5 370 1 43 328 107
C 6 -»- 5.0 4.6 410 1 87 251 112
O 2a -»- 5.1 6.5 540 1 135 279 206
PN 1 Heavy clav 4.9 5.6 740 1 96 159 56
LN 1 -»- 5.1 2.6 390 1 25 125 72
Kö -»- 5.5 2.6 360 2 47 242 403
Virgin soils
C 4 Sand 4.4 6.3 280 2 29 38 25
Mi la Finesand 4.3 5.5 210 7 29 55 22
Mi 3a -»- 4.0 5.1 280 4 35 46 38
Vi 6a Loam 4.2 2.9 230 2 78 413 140
Kö 1 -»- 4.5 5.2 500 2 32 124 277
Ra 5 Silt 4.5 3.8 280 2 16 96 284
LL 9 Silty clay 4 9 6 5 580 2 18 47 38

Subsoil samples
Vi 4c Clay loam 4.0 0.4 30 0 15 259 197
Vi 6c -*- 4.1 2.0 200 1 23 140 274
Vi lc Silty clay 3.3 2.2 160 1 12 340 173
Kö 7 -»- 5.9 2.0 250 1 16 168 392
Vi 12 -*- 4.2 0.6 50 1 23 140 274
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The soil pH was determined in a 1: 2.5 suspension of soil to solution in 0.01
M CaCl 2 . The organic carbon was estimated by a modified procedure of Walkley.

The organic phosphorus represents the average of the values obtained by the
writer's acid-alkali extraction and ignition methods (16). The fractions of inorganic

Table 2. Increase or decrease in soil P fractions due to incubation (a) or to incubation and liming (b).

Total Org. P
Inorg. P ppm extracted by p

P NH.CI NH 4F NaOH H 2 S04 extracted ppm

Cultivated soils

C 5 a 4.6 0 15*** 14 0 29—9
b 6.7 0 16*** 6 6 28 - 12

C 1 a 4.7 0 6* 1 1 8-19
b 7.2 1 13*** - 13*** 13** 14** - 21*

C 2 a 4.9 0 6* 1 0 7* - 7
b 7.0 1 8* - 1 0 8* IS

Mi 2a a 5.0-1* 2 0 - 8 - 7 - 10
b 7.1 0 13 - 11 30** 32* - 16

Mi 4a a 5.3 0 4 - 3 0 1 - 23*
b 7.1 1 8 - 16* 36* 29 - 28*

Ha 13 a 4.5 - 3*** 6 B** - 2 9 12
b 6.2 - 3*** 12** - 1 0 8 12

I. 11a 4.3 0 15*** 4 0 19-18
b 6.8 0 26*** - 10 16* 32* - 20*

C 3 a 4.1 0 B** 2 - 2 8 - 5
b 6.7 1 25*** - 17*** 15** 24** - 27**

Ra la 4.8 0 16* 14 5 35** I'll*
b 6.8 6*** 33*** - 15 31*** 55*** - 30**

Ra 3 a 4.7 0 11** 27*** 2 40*** - 28*
b 7.0 1* 19*** - 2 14*** 32*** - 27*

VN 1 a 4.1 - 1 3 0 -20 -18 3
b 6.0 0 22*** - 11 1 12 - 10

VN 2 a 4.6 0 3 31* - 12 22 -20
b 6.6 2* 31*** - 18 21* 36* - 11

Vi 11 a 4.5 0 I 14 1 16-9
b 7.0 1 20*** - 14* 23* 30* - 14

C 7 a 5.5 0 11* 15** - 1 25 - 13
b 7.1 4*** 19** - 24*** 31** 30* - 24*

Ha 32 a 4.3 0 3 9 7 19 - 7
b 6.4 1 20*** 23 25*** 23* - 18

C 6 a 4.6 0 2 3 - 3 2 - 11
v 6.8 0 24*** - 30** 27** 21 - 34**

O 2a a 4.5 1 6 12-3 16 - 36**
b 6.6 2** 30*** - 17* 20** 35* - 39**

PN 1 a 4.5 0 1 1 4 6-2
b 6.4 0 6 - 16*** 8-2 6

LN 1 a 4.8 0 - 1 19* 3 21* - 27*
b 7.0 1 6-1 11 17* - 31**

Kö 3 a 4.8 0 2 4 - 7 - 1 - 3
b 7.2 4*** 26*** - 33*** 16 13 - 16
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Inorg. P ppm extracted by Total Org. P
inorg. P

NH 4 CI NH,F NaOH H 2 SO, extracted ppm

Virgin soils
C 4 a 4.0-1 12*** 17 1 29*** - 29*

b 5.9 - 1 20*** 15 1 35*** - 37**
Mi la a 3.8 - 3*** 11* 9* 2 19* - 24*

b 6.2 - s*** 19** 7 5 26** - 28*
Mi 3a a 4.0 - 2* 8 15*** 2 23* - 44***

b 6.0 - 3** 15** 10* 7 25* - 68***
Kö la 3.9 0 14** 19** 7 40** - 32**

b 6.6 1 40*** 5 14 60*** - 68***
Ra B a 4.0 0 3 18*** 0 21* - 22*

b 6.8 0 19*** 8* 7 34*** - 40***
LL 9 a 4.2 0 31*** 45*** 1 77*** - 48***

6.1 0 33*** 40*** 2 75*** - 60***

Subsoil samples
Kö 7 a 5.4 0 0 4 4 8 I

b 7.0 1 12** - 20** 12 5-7
Vi 12 a 4.3 0 3 7 - 1 9 - 6

b 7.5 1 -11* 28* 17 1-3

phosphorus were determined by the method of Chang and Jackson (4) using a
slightly alkaline NH 4F-solution.

Two incubation experiments were carried out. In the first one 100 g of air-
dry and ground soil was weighed into a glass jar. moistened with distilled water
to the field capacity, and incubated at about 20°C for 6 months. Before the mois-
tening, 1 g of CaC03 was added to a second set of samples and thoroughly mixed.
At the end of the incubation period the samples were air-dried and ground. The
second incubation experiment was performed in a similar way, only lime was applied
at the rates of 0,5, 10, or 20 g per kilogram of soil.

Results

The results of the first incubation experiment are recorded in Table 2 as
the differences in the phosphorus content of the various fractions between the
samples incubated with or without lime and the original samples. The pH-values
were determined at the end of the incubation period, and they show in most of the
samples the typical increase in the acidity due to the incubation without an appli-
cation of lime and on the other hand, they prove that the application of 1 per cent
CaCOa has kept most samples almost neutral even at the end ofthe incubation period.
pH-values determined after three weeks’ incubation were in the unlimed samples
usually somewhathigher than those measured at the end of the six months’ period,but
no significant differenceexists between the respective pH-values of the limed samples.

The changes brought about by incubation or by incubation and liming in the
small amount of easily soluble inorganic phosphorus in these samples are in most
2
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cases insignificant, and it is of interest to note that even in the limed samples a
decrease in this fraction may be found.

In most soils NH„F-soluble phosphorus has accumulated, particularly in the
limed samples. The alkali-soluble fraction, on the other hand, is often increased
in the unlimed samples, but decreased in several of the limed samples. In the virgin
soils, this fraction has grown also in the limed samples although less than in the
unlimed ones, probably, since in these samples the pH-values are relatively low.

Incubation without lime has not caused any significant changes in the acid-
soluble phosphorus. When the difference in the acid-soluble fraction is significant
between the samples incubated with lime and the original samples, it is always
positive. This is the case in almost one half of the samples. It appears that the final
pH-value measured in 0.01 M CaCl 2 is at least 6.4 in these samples. On the other
hand, there are samples the pH of which has been kept higher than 7 without
any detectable increase in the acid-soluble phosphorus.

The last column contains the differences in the organic phosphorus content of
the incubated and original samples. In almost all soils a decrease in this fraction
is found, but owing to the inaccuracy of the methods this decrease is significant
only in less than one half of the cases. Particularly in the virgin soils the decrease
in the organic phosphorus is marked: without liming the incubation has decreased
it 24 to 48 ppm or, on the average, about 11 per cent, and the incubation with lime
has caused a decrease of 28 to 68 ppm, corresponding averagely to 15 per cent of the
organic phosphorus in the original sample. In the samples from the plough layer,
the effect has been markedly lower: 23 to 36 ppm or about 7 per cent in the unlimed
samples, and 20 to 39 ppm corresponding to an average of somewhat more than
7 per cent in the samples incubated with lime.

In samples where the incubation has brought about a decline in the organic
phosphorus content, an increase in the total inorganic phosphorus extracted by
the fractionation procedure may be usually found, but these changes are not in all
cases equal. This is likely to be due more to the inaccuracy of the determinations
than to changes in the inorganic phosphorus involving the occluded forms.

On the basis of these results it seems that the presence of lime in the samples
incubated has intensified the accumulation of NH 4F-soluble phosphorus and probably
also the mineralization of organic phosphorus. Apparently it has tended to increase
the acid-soluble fraction, but prevented any accumulation of alkali-soluble phos-
phorus. The data reported in Table 3 offer a more detailed view of the effect of
liming in this experiment. They represent the differences between the respective
phosphorus fractions in the samples incubated with or without lime.

It appears that only in four samples liming has intensified the mineralization
of organic phosphorus to such a degree that the difference is statistically significant.
These samples were not more acid than the other ones. The decrease in the alkali-
soluble fraction is usually quite marked, and the same is true with the increase in
the acid-soluble fraction in the samples of the cultivated soils.

To sum up these results the average increases or decreases in the phosphorus
fractions in this experiment were calculated and the following data expressed as
P ppm were found:



Table 3. Increase or decrease in the P fractions due to liming

Total Org. P
Inorganic P ppm extracted by

NH.CI NH.F NaOH H2 SO, ppm ppm

Cultivated soils
C 5 0 1 -8 6 -1 -3
CI 1 7* - 14*** 12** 6 - 2
C 2 1 2 -2 0 1-11
Mi 2 a 1 11 11 38*** 39** 6
Mi 4 a 1* 4 - 13* 3fi* 28 - 5
Ha 13 0 6 - 9*** 2 - 1 0
I. 11 0 11** - 14 16* 13 - 2
C 3 1 17*** - 19*** 17*** 16* - 22*
Ra 1 6*** 17* - 29* 26*** 20 4
Ra 3 1* 8* - 29*** 12*** - 8 I
VN 1 1 19*** - 11 21 30* 13
VN 2 2* 28*** - 49** 33** 14 9
Vi II 1 19*** -28*** 22* 14 - 5
C 7 4*** 8 - 39*** 32** 5 - 11
Ha 32 1 17*** - 32* 18** 4 11
C 6 0 22*** - 33** 30*** 19 - 23*
O 2a 1* 24*** -29** 23*** 19 3
PN 1 0 5 - 17*** 4 - 8 8
I.N 1 1 7 - 20* 8 - 4 4
Kö 3 4*** 24*** -37*** 23* 14 13

Virgin soils

C 4 0 B*** - 2 0 6 8
Mi la -2* 8 -2 3 7 4
Mi 3 a - 1* 7 -5 5 2 - 24*
Kö 1 1 26*** - 14* 17 20 - 36***
Ra 5 0 16*** - 10** 7 13 18
LL 9 0 2 - 5* 1 - 2 12

Subsoil samples
Kö 7 1 12** - 24*** 8 - 3 - 8
Vi 12 1 8* - 35** 18 s 3

Changes due to
Inorganic P extracted by incubation incubation with lime liming

NH 4CI 0 1 1
NH.F 7 19 12
NaOH 11 —8 —l9
HjSO, —1 14 15
Total 17 26 9

Organic P —l7 —25 —8

The observations made above agree with these average results.
The second incubation experiment was carried out with six very acid loam,

clay loam, and silty clay samples, three of which, Vi 1 a, Vi 4 a, and Vi 6 a, were
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from the surface layer, and the samples Vi 1 c, Vi 4 c, and Vi 6 c originated from
the corresponding soils from the depth of about 40 to 60 cm. In Table 4 are reported
the increases or decreases in the various phosphorus fractions brought about by
the incubation with different amounts of lime.

Table 4. Changes in fractions of soil P brought about by incubation at various lime status.

Total Org.
CaCo Inorg. P ppm extracted by inorg P P
g/kg pH NH4 CI NH 4F NaOH H2S0 4 extracted ppm

Vi la O 3.5 O 1 13-2 12 8
5 4.2 O 6* 18* - 3 21 13

10 5.1 - 1 B** 2 7* 17-6
20 6.5 1 24*** - 42*** 24*** 7 - 24*

Vi 4a 0 4.2 0 4 19*** 9 32** - 5
5 5.4 - 1 17*** 14** 15 45*** - 17

10 6.4 0 23*** - 6 21* 38** - 40***
20 6.8 2* 26*** - 21*** 37*** 44*** - 48***

Vi 6a 0 4.1 0 4 34* 0 38* 3
5 5.5 0 16** 54** 12 82*** 18

10 6.4 0 37*** 14 23*** 74*** - 12
20 6.9 4** 49*** - 15 50*** 88*** - 24*

Vi le 0 3.3 0 - 1 - 6 - 5 - 13 - 7
5 3.9 0 - 5* - 5 - 10 - 20* 3

10 4.8 0 - 3 - 32*** - 4 - 39*** 1
20 6.7 0 B*** - 59*** 24*** - 27** - 6

Vi 4c 0 4.1 0 - 1 - 22*** - 4 - 27*** - 1
5 6.3 0 3* - 42*** - 2 - 40*** - 2

10 6.9 0 6*** - 48*** 5 - 36*** - 1
20 7.0 1 6*** - 66*** - 5 - 64*** - 8

Vi 6c 0 4.1 0 2 - 73*** - 8 - 79*** - 2
5 5.3 0 4 - 72*** 3 - 65*** 2

10 6.0 0 7* - 78*** 16*** - 55*** - 19
20 6.9 1 17*** - 79*** 36*** -25 - 1

There seems to be significant differences in the behaviour of the surface soils
and the subsoils in the present experiment. The most striking feature in the latter
samples is the marked decrease in the alkali-soluble fraction even in the distinctly
acid samples incubated without lime. This decrease is not compensated by equal
increases in the other fractions, and thus, there is considerable decline in the
total amount of the extracted inorganic phosphorus. It is not likely in these cases
that the results may be explained by the inaccuracy in the determinations.
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In the surface samples the effect of liming seems to be similar to that found
in the first experiment; only these samples are so acid that first the highest appli-
cation of lime has increased the pH-values to the same level as one half of it did
in most of the soils of the former experiment. The lowest application has not pre-
vented an accumulation of alkali-soluble phosphorus, and it has caused a low
increase in the NH 4F-soluble fractions.

As could he expected, no mineralization of organic phosphorus did occur in
the subsoil samples. Incubation of the surface samples without lime or with the
lowest application of lime was also without effect in this respect, but the highest
level of liming has caused a significant decrease in the organic phosphorus content;
in the sample Vi 4a, also the application of 10 g CaC0 3/kg has been effective.Partic-
ularly in the sample Vi 6 a, the increases in the total inorganic phosphorus extracted
are markedly higher than the corresponding decreases in the organic phosphorus
content. Further studies are needed to show whether this disagreement is due to
the fairly high contents of active iron and aluminium in the soil which may disturb
the determination of the variously bound phosphorus, or whether changes in the
solubility of the occluded forms are involved.

Discussion

In the first incubation experiment examined in this paper, the relatively
heavy liming of the more or less acid samples, corresponding to at least 20 000 kg
CaC0 3/ha, tended to intensify the mineralization of organic phosphorus during the
incubation, but only in a few cases this effect could be considered statistically signif-
icant. The influence of liming appeared to be most marked on the alkali-soluble
inorganic fraction supposed to be phosphorus bound by iron and its compounds.
The decrease in this fraction and the possible decrease in the organic phosphorus
were usually compensated by corresponding increases in the acid-soluble and in the
NH 4F-soluble phosphorus. The former fraction is assumed to represent calcium-
bound phosphorus, mainly apatite like, and the latter one is taken to be phos-
phorus bound by aluminium and its oxides and hydroxides, although there is some
evidence that in the procedure used dicalciumphosphate and perhaps also some
other more easily soluble calcium phosphates than apatite may get into this fraction
(17 etc.) In some samples liming caused increase in the easily soluble fraction, but
also some contrary cases existed.

In the second experiment in which very acid samples known to be rich in active
iron and aluminium were incubated, the conditions appeared to be more complicated
and there is reason to suppose that the analytical procedures failed to some extent
to indicate the real distribution of the phosphorus in these samples. Particularly,
the behaviour of the subsoil samples needs further studies in this respect. In general,
the increases in the acid-soluble and NH4F-soluble fractions, and, in the surface
samples, the decreases in the alkali-soluble and organic forms tended to be the
higher the heavier the application of lime had been.

Thus it seems provided the analytical procedures were reliable enough -

that the effect of liming on the phosphorus conditions of acid soils in incubation
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experiments appears in the first place as a turning over of alkali-soluble inorganic
phosphorus to acid-soluble or NH 4F-soluble forms. The intensifying of the mineral-
ization of organic phosphorus will usually be of minor importance.

The effect of liming on the mineralization of organic phosphorus would prob-
ably be more marked, if the incubation conditions were more favourable for the
microorganisms. A higher incubation temperature, application of a certain amount
of easily available energy-yielding material and nitrogen, and perhaps also inoc-
ulation with effective microbes could during a prolonged incubation make the
influence of liming on the mobilization of organic phosphorus more distinct.
However, the conditions would differ too much from those in the field.

Even the application of the present results to practice must be done with
caution. It is likely that in the field liming tends to affect the soil phosphorus in
a similar way as in these experiments, only to a lower degree. It is also likely that
heavy applications of lime are needed to cause any distinct changes in the soil
phosphorus conditions (cf. 22), and that the effect of 2000 to 5000 kg CaC03/ha,
usually recommended in Finland, will be relatively slight. An other thing is, that
even the moderate liming may be favourable in preventing a rapid fixation of
soluble fertilizer phosphorus in difficultly available forms.

Summary

The effect of liming on the soil phosphorus fractions was studied under the
laboratory conditions. 28 samples of mineral soils (pH in 0.01 M CaCl2 suspension
4.0 to 6.0) were incubated with 1 per cent CaC03 or without lime for six months
at about 18—20°C. In an other experiment, six samples (pH from 3.3 to 4.3) were
incubated with 0, 0.5, 1, or 2 per cent CaCOs also for six months. At the end of the
incubation period the soil pH in the limed samples of the first experiment ranged
from pH 5.9 to pH 7.5, in the second experiment the highest application kept
the soil pH at 6.5 to 7.0.

In the air-dried samples the content of organic phosphorus and the fractions
of inorganic phosphorus were determined, and the increases or decreases due to
the incubation and liming were calculated.

Incubation without lime brought about decrease in the organic phosphorus
content of several samples, and the presence of lime tended to intensify this effect,
although only in a few cases the decrease due to liming was statistically significant.
Liming also tended to increase the accumulation of NH4F-soluble inorganic phos-
phorus. The acid-soluble fraction was often increased in the limed samples but not
in the unlimed ones. The alkali-soluble fraction was decreased in most soils in the
limed samples, while it increased in some of the unlimed ones. In the second experi-
ment the incubation caused marked decrease in the alkali-soluble phosphorus with-
out a corresponding increase in the other phosphorus fractions determined in the
subsoil samples.

It was concluded that in these experiments the relatively heavy liming in the
first place affected the distribution of inorganic phosphorus increasing the NH4F-



253

soluble and acid-soluble forms at the expense of the alkali-soluble fraction. The
effect on the mineralization of organic phosphorus seemed to be in most soils of
minor importance.
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SELOSTUS.

KALKITUKSEN VAIKUTUKSESTA MAAN FOSFORIN MOBILISOITUMISEEN

Armi Kaila

Tutkimuksessa yritetään selvittää muhituskokeiden perusteella kalkituksen vaikutusta maan
fosforin fraktioihin. Todettiin, että verraten voimakas kalkitus ei yleensä näyttänyt parantavan mer-
kitsevästi maan orgaanisen fosforin mineraloitumista. Sen sijaan kalkituksen vaikutus kohdistui maan
epäorgaanisen fosforin fraktioihin siten, että se lisäsi ammoniumfluoridiin ja happoon liukenevaa fos-
foria emäkseen liukenevan fosforin kustannuksella.


