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INTRODUCTION

Peat soils develop in consequence of the decomposition process of the 
accumulated organic matter of peat. The chemical and biochemical changes 
result in a decrease or increase of certain organic and mineral compounds, 
particularly taking place in the phase of transformation of the bog vegetation 
into peat and peat soil [14, 15, 24]. In addition to those compounds 
which occur in the peat-forming vegetation, changes in composition of 
humic and fulvic acids as well as some phenolic and nitrogen compounds 
(lacking in the peat-forming plant material) are to be found in that phase 
[3, 14, 15].

The biochemical process of peat decomposition as well as the peat 
composition changes are closely conected with the character of soil 
(high or low peat soil) and with external influences of the natural 
environment. Such as tillage, fertilization and crop rotation (frequently 
intensified by men) accelerate the carbon and nitrogen mineralization in 
peats and increase the content of mineral and many organic compounds 
in peat soils.

For instance phenolic components are derived from plant lignin during 
its biological degradation [2, 3, 4, 14, 19] and constitute an esential part 
of soil humic materials [1, 4, 24]. It is known that peat soils are several 
times richer in humic substances than mineral ones [15].

Depending on their content in soils the phenols can either promote 
or impair plant growth [5, 6, 8, 10, 29].

Recently a considerable attention is paid to these compounds for their
relative protective function against plant pests [23, 27]. Furthermore they
play a significant role in the plant metabolism [2, 3, 5, 6, 8, 25].
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In the present paper the results of a study on the yield of 
phenolic acids in peat soils utilized over a long period under vasrious 
agricultural regimes are reported.

MATERIAL AND METHODS

The low peat soils under study originated from the Peat Experiment 
Station Biebrza (Poland). They were for 25 years (1957— 1982) in grassland 
or arable ' utilization and for 3 years in alternate (grassland — field) 
utilization with different fertilization levels. The part of area is covered 
by forest.
U t i l i z a t i o n  a n d  t r e a t m e n t :
1 — grassland — “O”, “K ” , “PK ”, “N PK ”,
2 — field — “O”, “K ”, “PK ”, “N PK ”,
3 -— alternate utilization (for 3 years field crops and 3 years grassland —

“O”, “K ”, “PK ”, “N PK ”,
4 — forest — (one profile only) “O” .
F e r t i l i z a t i o n :
“O” — no fertilization,
“K ” — 83 kg K/ha/year,
“PK ” — 83 kg K/ha, 21,8 kg P/ha/year,
“N PK ” — 83 kg K/ha, 21,8 kg P/ha, 30 kg N/ha/year.
P l a n t s  in g r a s s l a n d  u t i l i z a t i o n :  typical mixture of grasses for peat 
soil conditions.
C r o p s  in a l t e r n a t e  u t i l i z a t i o n :  Г— potatoes, 2 — hemp, 3 — summer 
rye and in subsequent 3 years — grassland.
Field crops: 1 — carrot, 2 — fodder bean, 3 — summer wheat and subsequently 
the same crops during 25 years.
F o r e s t :  80-year old birch forest.

Samples were taken at 13 selected profiles from the following 4 horizons: 
5— 10 cm, 25— 30 cm, 55—60 cm, 95— 100 cm.

A n a l y t i c a l  m e t h o d s :  the kind of peat and the peat decomposition 
degree (in fresh samples) was determined by microscopic methods.

The pH value (in H 20 )  with potentiometric method. For further analytical 
work air-dry soil samples were milled and sieved (2 mm screen).

Ash content was determined by combustion of peat samples at 550°C. 
Carbon was determined by the dry combustion method and nitrogen by 

the micro-Kjeldahl method.
Humus fractions were determined according to Kononova and Belchikova 

[14].
The phenolic acids were determined in soil hydrolysates, which were 

obtained by shaking soil samples (3 hours) with 2 M NaOH [1]. After 
acidifing, the reaction mixture (with concentrated H 2S 0 4) was separated
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by centrifugation. The solution obtained was extracted thrice with petrolum 
benzene (to remove the bitumens and foamy suspensions) and then three
times with peroxide free diethyl ether.

The concentrated ether extract was dissolved in a mixture of butanol: 
methanol: acetic acid: water (5:25:2:68) in 0.139 g/1 ammonium acetate 
[20], and used for high-performance liquid chromatographic (HPLC) analysis 
[9].

RESULTS

Some physical and chemical properties of the analyzed peats and
mucks are presented in Table 1. The soils contain humified matter with 
residues of peat-forming plants such as sedges (Carex sp.) and reeds
{Phragmites commusis). The peat soil profile under forest, contains mainly 
the residues of alder wood (A lm s glutinosa). Besides the residues , of the 
main plants presented in Table 1, the peat samples examined contain also 
residues of other peat-forming plants of the Gramineae and Cyperaceae 
families, mosses of the Sphagnales and Bryales orders and plant species 
such as Menyanthes trifoliata, Salix sp. and Betula sp.

T ab le  1

Some analytical data of peat soils

Sample
No.

Layer
<

Kind of peat

Decompo­
sition
degree

°//0

43 X X о

Ash Humic
acids

Total
С N

in % of d.m.

1 2 3 4 5 6 7 8 9
Site-grassland ““O”

1 5- 10 70 4.9 16.30 23.60 23.69 4.43
2 25- 30 sedge peat 40 5.Q 9.46 20.27 48.98 3.39
3 55- 60 reed-sedge peat 50 5.0 11.46 19.32 47.98 3.25
4 95-100 reed peat 60 5.2 15.33 23.80 46.59 2.54

Site-grassland “K”

5 5- 10 70 4.8 14.63 24.21 46.90 3.96
6 25- 30 sedge peat 35 5.1 11.96 13.99 48.80 3.39
7 55- 60 reed-sedge peat 40 5.2 11.74 18.05 47.46 3.33
8 95-100 alder peat 45 5.3 15.02 23.11 52.28 2.66

Site-grassland “PK”

9 5- 10 70 5.1 16.70 22.05 48.87 4.16
10 25- 30 sedge peat 50 5.9- 10.72 16.25 49.45 3.28
11 55- 60 reed peat 40 5.1 12.98 21.20 50.70 3.58
12 95-100 reed peat 40 5.2 10.47 12.75 48.69 2.66
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1 2 3 4 5 6 7 8 9

Site-grassland “NPK”

13 5- 10 70 4.8 13.61 31.01 45.80 4.15
14 25- 30 reed-sedge peat 40 5.1 10.48 23.50 49.23 3.80
15 55- 60 reed peat 35 5.2 12.00 23.64 46.31 3.54
16 95-100 moss peat 25 5.4 12.83 16.70 44.69 2.82

Site-alternate utilization “O”

17 5- 10 sedge peat 60 4.9 14.43 26.67 44.27 4.11
18 25- 30 sedge peat 40 5.0 13.20 22.49 52.19 3.37
19 55- 60 reed-sedge peat 40 4.9 10.96 23.52 48.64 3.70
20 95-100 reed peat 45 5.5 13.32 26.85 50.06 2.87

Site-alternate utilization “K”

21 5- 10 sedge peat 55 4.8 14.38 29.57 43.47 3.73
22 25- 30 sedge-moss peat 30 4.9 10.02 22.72 47.47 3.65
23 55- 60 sedge peat 45 5.1 11.02 22.94 49.92 3.73
24 95-100 alder peat 60 5.4 13.51 31.01 45.13 2.91

Site-alternate utilization ‘? K ”

25 5- 10 sedge-moss peat 45 • 5.0 . 13.00 25.80 45.48 3.77
26 25- 30 sedge peat 35 5.3 14.33 19.35 47.53 3.47
27 55- 60 sedge-reed peat 40 5.2 11.62 26.70 48.10 3.37
28 95-100 reed peat • 45 5.1 11.51 33.52 49.09 2.91

Site-alternate utilization “NPK”

29 5- 10 sedge peat 60 4.9 13.88 30.51 47.20 4.18
30 25- 30 sedge peat 50 5.2 10.92 24.48 48.91 3.73
31 55- 60 sedge-reed peat 40 5.2 12.66 19.21 46.20 3.47
32 95-100 reed peat 60 5.4 21.59 14.78 43.13 1.92

Site-field “O”

33 5- 10 sedge peat 55 4.8 12.85 21.58 47.47 3.90
34 25- 30 reed peat 50 4.9 10.74 16.34 49.61 3.34
35 55- 60 sedge-reed peat 55 5.1 12.04 18.04 47.71 3.84
36 95-100 reed peat 70 5.Ö 17.09 24.89 46.48 2.63 ‘

Site-field “K”

37 5- 10 sedge peat 60 4.6 13.75 24.30 45.43 4.12
38 25- 30 sedge peat 40 5.2 12.40 19.64 48.27 3.31
39 55- 60 sedge-reed peat 35 4.8 10.43 19.03 47.23 3.55
40 95-100 reed peat 65 5.4 14.16 24.88 47.97 ' 3.13

Site-field “PK”

41 5- 10 sedge peat 50 4.9 14.07 21.26 48.23 3.96
42 25- 30 sedge-reed peat 40 5.1 9.05 16.96 44.57 3.45
43 55- 60 sedge-reed peat 35 5.0 11.65 23.18 47.97 3.49
44 95-100 reed peat 45 5.1 9.77 20.16 48.68 3.02



Content of phenolic acids 49

1 2 3 4 5 6 7 8 9
Site-field ‘‘NPK”

45 5- 10 sedge peat 35 4.8 12.26 26.46 46.08 4.11
46 25- 30 sedge peat 30 5.0 10.92 25.97 50.63 3.47
47 55- 60 reed peat 40 5.2 11.91 31.68 49.46 3.65
48 95-100 alder peat 60 4.9 14.92 30.60 46.39 3.65

Site-forest “O”

49 5- 10 alder peat 60 4.5 15.07 31.05 43.43 3.79
50 25- 30 alder peat 40 4.9 9.04 22.69 48.27 3.46
51 55- 60 alder peat 50 5.2 10.21 20.08 46.79 3.04
52 95-100 alder peat 60 5.4 19.85 30.00 46.63 3.17

The pH value of peats fluctuates within limits of 4.5 to 5.4. The 
ash1 content ranges from 9.05 to 21.59% of d.m. The upper layers of 
peat soil profiles (mostly decomposed above 60%) contain less ash amounts 
than the deeper ones. The peat decomposition degree in all soil profiles 
ranges within limits from low (25%) through medium (50%) to high one 
(above 60%). The decomposition degree of the organic material depends on 
the depth of the peat soil profile with the upper peat layers, usually 
stronger decomposed than the lower ones.

The decomposition is influenced by tfie peat soil utilization methods 
and by the peat kind.

The peat soils under grassland and forest utilization are characterised 
by a higher decomposition degree, while moss and sedge peats are usually "less 
decomposed due to higher resistance to mineralization.

The humus content in the same samples of mucks and peats confirms 
the above relationship. The content of total carbon is less in surface 
layers of soil profiles than in deeper ones, while the total nitrogen content 
occurs in higher amounts in the stronger decomposed upper layers of peat 
soils (Table 1).

It is evident that all these factors influence the content of phenolic 
compounds in peat soils. Peat decomposition as well as the organic
matter and humic acid content in peat are responsible for the phenol
levels. The analytical data in Table 2 and in Figure 1 prove that the
content of phenols in the soil profiles depends, first of all, on the
soil utilization method (grassland, alternate, field, forest) and the soil 
profile depth.

As a result of the various agricultural utilization systems, the content 
of phenols in different layers under grassland vary from 101 to 982 ppm 
and decrease gradually in alternate utilization to 99—531 ppm. The 
corresponding values for field and forest utilization lie between 89 and 
503 ppm and between 114 and 565 ppm, respectively.

Rocz. Gleb. — 4
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T ab le  2

Content of phenolic acids in peat soils

Sample
No.

Layer
cm

Total
phenolic

acids
ppm

Ga p-HBa Va Cis
p-Cu

Trans
p-Cu Fe sy

% of total phenolic acids

1 2 3 4 5 6 7 8 9 10
Site-grassland “0 ”

1 5- 10 540.35 11.87 38.29 18.64 4.87 16.09 5.62 4.60
2 25- 30 982.24 8.33 23.62 15.96 6.29 27.38 7.46 10.94
3 55- 60 189.17 13.79 15.74 27.19 7.20 18.78 6.76 10.50
4 95-100 309.13 16.89 15.46 20.08 7.91 20.85 6.85 9.80

Site-grassland “K”

5 5- 10 624.25 11.07 43.84 15.97 5.59 14.86 4.52 4.12
6 25- 30 547.61 8.62 32.92 17.03 , 7.26 25.27 4.71 4.17
7 55- 60 268.40 11.45 25.10 22.28 8.75 19.50 5.91 6.98
8 95-100 101.06 11.14 11.14 27.16 13.79 25.39 3.33 8.24

Site-grassland “PK”

9 5- 10 436.29 11.10 38.98 20.72 5.60 17.32 6.55 4.29
10 25- 30 682.59 6.18 25.23 16.61 3.71 36.93 5.00 6.32
11 55- 60 418.26 19.21 15.97 15.97 5.28 20.64 4.35 13.42
12 95-100 204.17 7.54 17.99 22.99 6.88 33.82 5.99 5.01

Site-grassland “NPK”

13 5- 10 632.61 8.17 44.69 16.79 5.17 16.08 5.87 4.43
14 25- 30 539.84 6.15 33.70 17.79 5.42 27.14 5.12 5.33
15 55- 60 319.82 11.15 21.26 21.10 7.67 26.58 5.95 11.82
16 95-100 165.92 4.48 21.56 19.01 7.00 39.40 5.39 3.05

Site-alternate utilization “O”

17 5- 10 462.82 5.53 39.90 19.79 7.24 21.67 1.45 4.40
18 25- 30 443.43 4.04 33.49 19.14 7.27 29.31 3.48 3.25
19 55- 60 137.12 5.76 14.73 32.18 9.92 25.89 4.89 6.69
20 95-100 98.89 7.93 24.26 32.93 14.20 14.86 1.01 ’ -

Site-alternate utilization “K”

21 5- 10 443.91 3.05 51.34 24.71 8.28 25.36 7.11 6.06
22 25- 30 345.47 9.62 24.03 20.61 8.48 26.44 2.89 6.27
23 55- 60 137.65 10.27 19.00 27.18 9.49 16.42 5.37 5.20
24 95-100 98.66 20.18 17.26 24.39 9.45 19.80 2.64 6.24

Site-alternate utilization “PK”

25 5- 10 528.45 9.12 34.62 17.01 10.10 20.70 3.96 4.45
26 25- 30 420.99 11.13 25.56 17.92 9.15 26.61 3.97 5.65
27 55- 60 169.68 16.09 13.11 24.24 11.83 17.33 5.40 9.99

■ 28 95-100 117.43 5.52 15.50 30.31 18.21 23.70 5.62 1.13
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1 2 3 4 5 6 7 8 9 10
Site-alternate utilization “NPK”

29 5- 10 396.37 9.68 32.96 19.31 9.99 18.13 4.64 5.28
30 25- 30 530.82 6.16 27.70 17.58 13.62 26.00 4.30 4.63
31 55- 60 300.62 12.38 28.43 21.89 10.07 15.71 3.96 7.54
32 95-100 144.71 11.32 26.40 23.09 N 9.36 21.85 3.85 4.12

Site-field ‘Ю”

33 5- 10 405.36 2.41 38.54 21.80 6.60 20.18 5.29 5.15
34 25- 30 287.02 4.99 38.45 21.19 5.47 15.64 4.04 10.20
35 55- 60 158.23 7.15 27.36 26.52 7.21 19.76 5.75 6.31
36 95-100 91.70 9.01 18.80 24.23 7.84 23.40 7.85 8.86

Site-field ‘‘K”

37 5- 10 503.30 6.07 38.58 18.86 8.16 19.96 4.35 4.04
38 25- 30 352.73 4.66 30.11 19.83 8.09 28.83 4.08 4.38
39 55- 60 340.61 4.76 17.41 19.65 9.36 34.42 7.06. 7.31
40 95-100 155.95 9.24 19.62 20.01 13.00 31.36 5.22 6.15

Site-field “PK”

41 5- 10 437.84 10.13 42.97 21.85 6.77 5.73 9.13 4.53
42 25- 30 390.73 8.24 41.40 22.14 5.58 6.30 6.81 9.50
43 55- 60 163.72 19.57 22.52 26.48 6.98 7.72 6.48 9.85
44 95-100 110.16 8.57 22.97 33.72 11.09 8.39 9.11 5.78

Site-field “NPK”

45 5- 10 471.03 6.13 33.07 21.23 6.00 22.07 5.73 6.56
46 25- 30 194.53 8.12 16.66 27.06 8.64 28.54 3.79 7.16
47 55- 60 129.24 7.73 16.47 31.39 8.29 12.18 4.90 8.86
48 95-100 88.64 9.94 20.60 34.30 11.30 11.30 6.07 5.78

Site-forest “O”

49 5-10 362.84 6.77 35.43 19.99 8.63 12.36 9.69 7.11
50 25- 30 565.53 4.48 30.19 19.99 6.81 33.39 5.12 -

51 55- 60 241.05 5.58 18.95 22.39 7.96 30.81 5.43 8.87
52 95-100 114.29 15.07 31.05 25.07 8.21 8.24 6.48 5.84

Abréviations: Ga -  gallic acid Trans p -C u- trans-p-coumaric acid .
p-HBa -  p-hydroxybenzoic acid F e - ferulic acid

Va -  vanillic acid S y - syringic acid
Cis p-Cu -  cis-p-coumaric acid

The upper two layers of soils utilized as grassland contain much higher 
amounts of phenols than  those from other forms of utilization. It is 
also obvious that in all profiles the phenol content decreases with 
increasing depth, with its amount in the more decomposed upper two 
layers 2 to 3 times higlher than in deeper ones (Fig. 1).
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Fig. 1. Content of total phenolic acids in soil profiles

The fertilization seems to be without any specific any specific in­
fluence on the phenol content, as no statistiśally reliable correlation 
has been observed.

The hydrolysis and extraction of peat soil substances with 2 M sodium 
hydroxide solution gave a variety of phenolic compounds. Nine phenolic 
acids were isolated from peat soils and correspond to gallic, p-hydro- 
xybenzoic, vanillic, cis-p-coumaric, trans-p-coumaric, ferulic and syringic 
acid, tegether with two unknowns.

The individual compounds contribute to the total am ount of phenols 
in the profile to a very different extent as shown in Table 2. Of all 
the compounds detected, p-hydroxybenzoic acid shows the highest content 
for all utilization and fertilization kinds, 13—51% of the total content* 
being isolated as this compound (11—279 ppm). The next most aboundant. 
compounds are trans p-coumaric acid and vanillic acid ranging within 
6— 39% (9— 146 ppm) and 16— 34% of the total content of phenols (24— 
142 ppm). The remainder are spread among cis-p-coumaric (7—72 ppm), 
ferulinc (3—67 ppm), gallic (6— 74 ppm) and syringic acids (1—98 ppm) 
and the two unidentified compounds.

The pattern of most phenolic acids seems to be similar for all the 
utilization systems, although there are some notable exceptions, for instance 
the per cent of vanillic acid is less for grassland than for the other 
utilization systems (Table 2), but the average content (in ppm)
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Fig. 2. Average content of individual phenolic acids in soil profiles

p-hydroxybenzoic trans-p-coumaric and also vanillic acid is the highest in 
grassland soil profiles (Fig. 2). The amount of the two unidentified 
phenols was mostly at the level of syringic acid, although in some 
layers it was 2—5 times higher.

The distribution in depth of particular acids is shown in Figure 3. 
The data presented prove, that the factors responsible for the content of 
respective phenolic acids constitute, as mentioned already, the agricultural 
utilization and the soil profile depth (Fig. 3 a, b, c, d).

Although the phenolic acids show great variations due to the utilization
systems the amounts of particular coumpounds in different layers indicate 
that the content of p-hydroxybenzoic and trans-p-coumaric acid is the 
highest in the upper two layers. Vanillic and cis-p-coumaric acid rather 
increase in the second layers of soil profiles decreasing in deeper soil 
profiles, while gallic and syringic acid reach the maximum value in the 
25— 30 cm and 55—60 cm layers. Ferulic acid seems to be uniformly
distributed over the profile.

DISCUSSION

Peat soils are known to contain much higher amounts of organic 
material than mineral soils. Agricultural utilization accelerates mineralization 
of the organic material and increases the content of certain low molecular
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Fig. 3b. Content of phenolic acids in peat soils-site alternate

Fig. За. Content of phenolic acids in peat soils-site grassland
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Fig. 3c. Content of phenolic acids in peat soils-site field

Fig. 3d. Content of phenolic acids in peat soils-site forest Fertilizer: 0

organic compounds in soil. Due to their physiological activity, the increase 
of phenolic compounds is of particular significance.

It was recently demonstrated [28] that the extraction of phenolic acids 
depended on the pH-value of the extractant used and NaOH was shown 
to hydrolyze phenolic glycosides and esters as well as degrading to a certain 
extent organic material such as plant residues [28]. Hence we have used 
2 M sodium hydroxide solution, extracting both free and bound phenolic 
acids. The main acids identified were p-hydroxybenzoic-, trans-p-coumaric- 
and vanillic acid. Smaller amounts were found of gallic-, cis-p-coumaric-, 
ferulic-and syringic acid. These compounds are similar to those isolated 
from soil polymers [4, 17, 18, 19, 26, 30].
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Futhermore, the analytical data prove that the amount of phenolic 
compounds in the peat soil profiles is influenced by the soil utilization methods. 
The highest amount of phenolic acids was found in the grassland site, while 
distinctly less amounts were detected in alternate, field and forest sites.

An interesting aspect of these data is, that the level of the phenolic 
acids was highest in the first two upper layers of the soil profiles. The 
highly decomposed upper layers contained 2 or 3 times more phenolic 
compounds than deeper ones. Such regularities were observed for peat 
soils [14. 16], calluna heathland soils [10, 11] and mineral soils [29]. 
Therefore, it is possible, that the higher content of phenolic compounds 
in the upper layers of peat soils might be due to an intensive decomposition 
of peat organic matter with a simultaneous accumulation of new humus 
fractions from the residues of recent plants. In conformity with the 
results of several authors [4, 17, 18] the phenolic components derived 
from plant lignin during its biological degradation are an essential part 
of humic substances. In particular the high accumulation of phenolic 
substances in the upper layers of grassland can be explained by a larger 
supply of new humus derived from recent plant residues (roots of grasse 
etc.). It is known, that the new humus decomposes faster than the oider 
one [17, 21, 22], while the phenolic substances, being more resistant 
to biodégradation, remain and accumulate in the upper layers. The microbial 
degradation of plant residues which leads to a formation of flew humic 
material constitutes another source of phenolic substances in peat soils. 
The quantities öf the different phenolic acids varied according to the plant 
species which formed the new and old humus. Fertilization decreased in 
some cases the content of some phenolic acids and influenced their total 
content in the upper two layers ot the peat soil profiles.

It is difficult to differentiate the proportion of phenolic compounds 
from the new and old humus. M o r r i s o n  [19] reported the content of 
phenolic compounds in the primary materials of humic substances such 
as wood soils, alpine humus (from 0—2.5 cm), garden soil (from 10—20 cm), 
phragmites peat and straw. Using the alkaline oxidation with mercuric 
chloride, he isolated syringaldehyde, vanillin, p-hydroxybenzaldehyde, syringic 
acid, vanillic acid and trances of p-hydroxybenzoic acid. Ferulic acid and 
p-coumaric acid were found only in straw. However, syringic acid was 
found in the surface layers of both soils. W h i t e h e a d  [30] identified p- 
-hydroxybenzoic acid, vanillic acid and p-hydroxycinnamic acid in four 
different soil solutions.

In our studies the content of phenolic acids was the highest in the 
first two horizons of the soil profile and decreased in the deeper ones, 
although higher amounts of syringic acids were detectable in the second 
or third layers.

In earlier studies M a c i a k  and S ö c h t i g  [14, 16] isolated syringic acid
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in the surface layers of low peat soils, but only its traces in high peat 
were found [24]. Unpublished data [16] show that hydrolysates with 
6 N HCL of different peat-forming plants, except for Comarum 
palustre, contain only traces of syringic acid. Comarum palustre contained 
about 2,2 mg/100 g d.m. syringic acid.

W a n g  [29] isolated p-coumaric acid, p-hydroxybenzoic acid and vanillic 
acid from eight different mineral soils. Syringic acid was detected only 
in the surface layers (0— 25 cm) of four of these soils and only in one 
soil in a deeper horizon (50—75 cm). Wang also isolated syringic acid 
from roots of sugar came, what proves that some phenolic compounds 
on soils are derived from  plant roots. It may indicate that syringic 
acid originates from the new humus which accumulates mainly in surface layers 
of soils. The amounts o f  phenolic acids in peat soils may be masked 
by many other factors, such as the kind of peat, its decomposition 
degree and of profile depth. The actual content will depend on which 
factors are predominant a t any given time.

One of the major biological properties of phenolic compounds is 
their physiological activity [13]. When present in appropriate concentration 
in soils [2, 3, 8, 29] or in. nutrient solution of cultures [5, 6] they 
may inhibit or stimulate p lan t growth. M any naturally occurring phenolic 
compounds inhibit germination [8, 25] and are phytotoxic to some plants 
[7, 12]. The harmuful effect of p-hydroxybenzoic-, vanillic-, p-coumaric-, 
ferulic- and syringic acid on the growth of many plants is known 
[5, 6, 29]. With this in m ind a consequence of these studies could be 
that long term utilization, as grassland for instance, will contribute to 
accumulation of great am ount of phenolic compounds. Any utilization 
system which includes crop rotation can be expected to prevent any 
possible toxic effects.
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Р езю м е

В почвенных образцах отобранных в полевых опытах оценивали уровень феноло­
вых кислот в торфяных почвах (низинных торфяников) используемых в течение 25 лет 
в качестве травяных угодий, пахотных земель и угодий переменного пользования 
(пашня — травяное угодье), а также в почве 80-летнего березового леса. Почвенные 
образцы для лабораторных анализов отбирали из 4 слоев 13 выбранных профилей 
торфяной почвы. Девять феноловых кислот было выделено по методу жидкой хро­
матографии (HPLC), 7 из которых были идентифицированы и определены в количест­
венном отношении. Это были: галлвая, п-гидроксибензойная, ваниллиновая, цис-п-кума- 
ровая, транс-п-кумаровая, феруловая и сиринговая кислоты. Уровень феноловых кислот 
в торфяных почвах зависел от вида пользования, удобрения и глубины почвенного 
профиля. Длительное луговое использование торфяных почв вызывало аккумуляцию 
в них наивысших количеств феноловых кислот. Гораздо меньшие количества феноловых 
кислот были выявлены поочередно в почвах лесного, переменного и полевого исполь­
зования.

Внесение различных видов минерального удобрения приводило преимущественно 
к снижнию содержания фенолей в луговых почвах в противоположность почвам 
в переменном и полевом использовании, в которых под влиянием удобрения частично 
повышалось содержание фенолей в почвах.
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Содержание феноловых кислот снижалось с глубиной почвенного профиля, однако 
в ряде случаев почвенные слои на глубине 25-30 см содержали высшие количества 
фенолей, чем слои на глубине 15-25 см. В сравнении с повержностными слоями 
почвенных профилей более глубокие слои (55-60 см и 95-100 см) содержали незначи­
тельные количества феноловых кислот. Среди определяемых фенолей исследуемые почвы 
содержали поочередно наивысшие количества п-гидроксибензойной, транс-п-кумаровой 
и ваниллиновой кислот. Небольшие количества установлены для остальных феноловых 
кислот: цис-п-кумаровой, феруловой и сиринговой.
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S treszczen ie

Poziom zawartości kwasów fenolowych w glebach torfowych (torfowisk niskich), użytko­
wanych w ciągu 25 lat jako łąki przemiennie i połowo oraz pod 80-letnim lasem brzozowym, 
oznaczono w próbach z doświadczeń polowych. Próby glebowe do analiz laboratoryjnych 
pobrano z 4 warstw 13 wybranych profilów glebowych. Metodą chromatografii ciekłej 
(HPLC) uzyskano 9 kwasów fenolowych, z których 7 zidentyfikowano i określono ilościowo. 
Były to kwasy: galusowy, p-hydroxybenzoesowy, wanilinowy, cis-p-cumarowy, trpns p-cumarowy, 
ferulowy i syringowy. Poziom kwasów fenolowych w glebach torfowych zależał od sys­
temu upraw, nawożenia i głębokości profilu glebowego. Długotrwałe użytkowaie łąkowe 
gleb torfowych spowodowało nagromadzenie się w nich największych ilości kwasów fenolowych. 
Znacznie mniejsze ilości kwasów fenolowych znajdowano kolejno w użytkowaniu leśnym, 
przemiennym i polowym.

Stosowanie różnych nawóżów mineralnych przeważnie zmniejszało zawartość fenoli w gle­
bach użytkowanych łąkowo w przeciwieństwie do użytkowania przemiennego i polowego, 
w których nawożenie częściowo zwiększało zawartość fenoli w glebach.

Zawartości kwasów fenolowych ulegały zmniejszeniu wraz z głębokością profilu glebowego, lecz 
w wielu przypadkach warstwy gleby na głębokości 25-30 cm zawierały większą ilość 
fenoli niż warstwy gleby 5-25 cm. W porównaniu do warstw powierzchniowych profilów 
glebowych, głębsze warstwy (55-60 cm oraz 95—100 cm) były ubogie w kwasy fenolowe. 
Spośród oznaczonych fenoli kolejno najwięcej zawierały gleby kwasu p-hydroxybenzoesowego, 
kwasu trans p-cumarowego oraz kwasu wanilinowego. W niewielkich natomiast ilościach 
znajdowano pozostałe zidentyfikowane kwasy fenolowe, jak: galusowy, cis-p-cumarowy, ferulowy 
i kwas syringowy.
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