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During the last years, there  have appeared in Poland a num ber of 
publications dealing w ith the trends and effects of the changes th a t take 
place in the profile of peat soil a fter draining the m oor-land.

R eferring to this problem , the au thor a ttem pted to determ ine the 
dynam ics of these changes — in relation to the in itial state, grasped 
before the w ater level of the m oor-land fell. The present article contains 
brief inform ation on the results of this investigation.

Investigations w ere carried out in lowmoor, located in the southern 
part of the Lublin Upland. The m oor-land fills an oval basin in the 
region which is drained, by a sm all stream  attribu to ry  of the river Huczwa. 
Up to 1956, the outflow of w ater from  the m oor-land was restra ined  by 
the fish ponds th a t were at the outlet of the stream . U nder such cir­
cum stances, the larger area of this m oor-land was w ater-logged the w ater 
level fluctuated  during greater part of the year betw een 0 and 10 cm).

The fish ponds were abolished in 1956 and the m oor-land was thoro­
ughly drained by open ditches. The w ater level fell ra ther rapidly  and 
at present (1966) the w ater level fluctuates w ithin 70-90 cm. Ecological 
conditions in the m oor-land were essentialy changed under the influence 
of drainage, enabling a rational utilization of its surface for perm anent 
grassland.

In order to characterize the w ater and soil properties of the moor- 
-land, pedological investigations were carried out in several places im ­
m ediately after draining (1956). The investigations were repeated after 
the lapse of 10 years (1966). Soil (peat) samples were taken from  the 
same places and at the same depths on both dates for laboratory 
analysis.
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This m oor-land is made up principally  from  sedge and reed-sedge 
peats at a m edium  degree of decomposition of 20—30 percent. The depth 
of the peat here is ra th e r considerable — most frequen tly  300—400 cm.

A fter the begging process ceased, the m oor-land underw ent m inera­
lization, assum ing at present the appearance and properties of muck 
soils. The visible m orphological changes of the peat mass reach as depth 
as 60—80 cm, i.e. to the fluctuating  ground w ater level. The greatest 
changes were observed in the 0—30 cm layer, w here the peat lost to 
a considerable degree its original fibrous structu re , assum ing the form  
of a dark-coloured, finely crushed and hum ified m uck mass. The in flu ­
ence of drainage is less visible in the deeper lying layer (25— 30 to 
60— 70 cm). None the less, the peat here is darker, cracked, stronger 
decomposed and less porous than  it had been 10 years previously. These 
changes are accentuated particu larly  in the profiles lying in farm ed 
parts of meadow.

It resu lts from  the comparison of the data, contained in Tab. 1 that 
under the influence of the fell of w ater table in the m oor-land, evident 
changes took place in the last 10 years in the system  of physical and w ater 
properties of the soil mass (peat) in the upper horizons of the profile. The 
accelerated m ineralization of the peat w ith  a free access of oxygen-exerted 
an influence on increasing the rea l density, which w ith  a sim ultane­
ous denser peat (by subsidence) also m anifests itself in a higher 
bulk density. In connection w ith  the above, the general porosity and 
also the capillary w ater capacity of the m uck-peat m ass clearly became 
sm aller. A t the same tim e, there  is a clearly  m arked increase in the 
perm eability  of the drained layers (an increased quan tity  of non-capill­
ary  spaces).

The resu lt of the changes described is a considerably sm aller sh rin ­
kage of the soil mass (peat) w ith  the loss of w ater. The samples taken in 
1966 displayed a sm aller ability  to shrink during drying (Fig. 1 and Tab. 1). 
The differences in the degree of shrinkage are even m arked near the 
zone of the fluctuation of the w ater level (55—65 cm). From  this aspect, 
the comparison of profile no. I and II enables to draw  the conclusions that 
shrinkage in profiles sa tu ra ted  w ith  w ater (1956) becomes greater w ith 
depth together w ith  an increased degree of decomposition of the peat 
mass and in drained profiles; it depends on the w etness of the m ass at 
the tim e samples were taken, the state  of its fineness (the effect of culti­
vation) and also on the degree of subsidence of the peat, particu larly  in 
the upper horizons.

It was also ascertained th a t dried samples (take in 1966), w etted  again 
absorbed w ater more easily and have a larger capacity for swelling than  
samples taken from  the m oor-land before it was drained.
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Fig. 1. The appearance of peat sam ples — taken into cylinders w ith  sim ilar volum e —  
after drying at tem perature 105°C (diam eter of cylinder — 72 mm, hight — 65 mm) 

A  — v iew  from  above, В — side v iew

Analogously, a comparison of the chemical properties of the profiles 
investigated — presented in Tab. 2 — also displays ra the r essential chan­
ges caused by draining the m oor-land. The ash contained in the soil mass 
(peat) increased in the upper horizons of all the profiles. Its pH also beca­
me som ewhat lower and the calcium carbonate content smaller. It m ay be 
assum ed th a t the to ta l quan tity  of nitrogen in the tu rf  layer also sligh­
tly  diminished. On the other hand, the content of ferrous and alum inium  
sesquioxides (R20 3) m arkedly increased. No essential changes were ascer­
tained  in relation to phosphorus, potassium  or magnesium.

The som ewhat d ifferent system  of the properties described in profile 
No. I l l  than  in the rem aining can be a ttribu ted  to cultivation m easures 
and fertilization [1].

CONCLUSIONS

1. The investigations m ade showed th a t a fter the lapse of 10 years 
from  the tim e th a t the m oor-land was drained, m arked m orphological, 
chem ical and physical changes took place in the upper horizons of the peat 
soil profile.

4 R o c z n ik i  g le b o z n a w c z e



T a b l e  1

P h ysica l  and water p rop ert ie s  o f  the s o i l s  (peat)

Цо of  p r o f i l e  
U t i l i z a t io n

Depth
cm

S p ec i f i c  gravity

Poros ity
%

Capil lary capacity

Permeabili ty

cm/eek‘ 10“*

Water 
content  
during 

degree of  
inve­

s t ig a t io n s  
%

Decomposi­
t ion  

of the 
peat

%

Shrinkage
a f t er

% volume

Depth 
of  the 

peat  
cm

1956
1966

apparent
density
g/cm*

volume
g/cm3

weight
%

volume
%

1956 1966 1956 1966 1956 1966 1956 I 966 1956 1966 1956 1966 1956 1966 1956 1966 1956 1966

I
Uncult ivated
meadow

5-15

25-35

55-65

1.56  

1.58

1.57

1.65

1.63

1.55

0.17

0.14

0.13

0.23

0.18

0.14

89.10

91.14

91.72

86.07

88.95

90.97

476.20

531.13

710.32

316.51

371.32

510.20

86.22

88.91

90.32

71.63

74.76

82.30

15.1  

13.5

12.1

31.2

33.0

10.8

81.1

86.4

87.7

62.9

71.3

84 .2

9 .7

21.4

30 .1

35.6

24.9

33.2

56.4

66.8

81.3

41 .2

61.1

77.4

352

330

II
Uncult ivated
pasture

5-15

25-35

55-65

1.63

1.57

1.58

1.68

1.64

1.61

0.16

0.15

0.12

0.27

0.19

0.15

90.18

90.45

92.40

83.92

88.42

90.68

452.07

582.33

724.12

282.16

351.52

581.13

88.82

86.21

91.34

73.21

74.32

88.30

14.0

8 .0

11.3

44.1

18.2  

17.6

77.9

83.5

85.4

58.6

64.2

82.7

-

— “ 375

357

III
Cult ivated

5-15

25-35

55-65

1.61

1.57

1.55

1.78

1.63

1.59

0.18

0.13

0.14

0.31

0.20

0.18

88.82

91.71

90.96

82.58

87.73

89.93

426.19

523.10

681.86

234.18

294.62

471.05

79.41

77.41  

89.61

67.72

78.21

81.61

19.7

9 .1

13.8

65.1

27.3

10.3

78.3

85.0

86.8

61.4  

69 .2

83.5

12.2

18.4

32.7

47.1

26.8

32.3

58.8

68.6

79.1

37.4

57.3

74.6

320

294



T a b l e  2

Chemical properties  of the s o i l s

No of 
P rof i ­

le

Depth
cm

Organic
matter

%

pH
Percentage content of dry matter of s o i l  (peat)

in KCl

1I

осоО

Total  N 
% ro 0 

1

" 
!

K;2° MgO R2O5

1956 1966 1956 1566 1956 1566 1956 1966 1956 I960 155b I 966 1956 1966 1956 1966

I 3 -  15 82.3 80.8 6.6 6 .3 1.2 0 .7 2 .81 2. b0 0 .13 О.23 0.04 0 .03 0.18 0.13 5.71 6.31

20 -  35 89.4 88.6 6 .6 6 .5 1.6 1.8 2.94 3.13 0 .28 0 .32 0.02 0.03 0 .1 1 0.10 5.84 6.11

£>• 0 1 О 89 .0 88.5 6.7 0 .8 1 .6 1.5 3.12 3.15 0.29 0 .31 0.03 0 .03 C.06 0.11 4.92 4 .71

6o -  70 91.5 91.3 6.9 6 .9 2.3 2 .0 З .22 3.27 Ü.24 0.25 I 0.02 0 .02 0.10 0.15 3.31 3.29

II 3 - 15 83.1 61 .0 6.3 6 .4 0 .5 0 .5 2.36 2.64 0.21 0.37 0.03 0 .04 0.20 0.21 8 .42 9.07

20 -  35 88.4 86.4 6.5 6.4 1.7 1.5 3 .19 3.06 0 .32 0.2b 0.G2 0.C3 0.08 0.16 3.98 4 .3 2

40 -  50 89.7 89.2 6.2 6.3 1 .1 0 .6 2.84 2.87 0.32 0.27 C.01 0.02 0.11 0.13 4 .21 4 .30

оiо'-О 50.2 89.4 6.1 b.O 0 .2 0 .3 ; 2 .81 2.93 0.15 0.14 0.02 0 .02 0 .09 0.13 2.95 2.84

III 3 - 1 51 79.7 76.2 6 .0 5 .7 0 .6 0 .0 2.68 2.35 0.23 O.bl 0.04 0.0b 0 .13 0 .32 10.11 11.00

' 2 0 - 3 5 84.1 83.7 5 .9 5 .8 0 .2 0 .0 2 . 9I 3.06 0.31 0.43 O.Cl 0.05 0.11 0.23 7.31 7.61

0 1 VT о 84 .8 85.1 7.7 5 .5 0 .0 0 .0 - - C.28 0.25 0.02 0 .03 0 .10 0.13 7.03 6.94

60 - 70 88.3 87.9 5.7 5 .8 0 .0 0 .0 3.26 3.31 0.17 0.13 0.03 0.C3 0.11 0 . 1c 3.24 3.28

The 
physical 

and 
chem

ical 
effects
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2. The trends and effects of the changes ascertained are in general 
in conform ity w ith those given by other researchers on this problem.

3. The comparison of the investigational resu lts obtained enables d ra­
wing conclusions on the dynam ics of the processes taking place in peat 
soils a fter the peat land has been drained.

4. The investigations also confirm  the fact th a t the peat mass has 
a d ifferen t character and properties in the upper layers of the profile
before the w ater level fells than  in the layers lying deeper. The processes
taking place after the m oor-land is dried rem ove these differences as 
regards certain  features and properties — more frequently , however the 
differences be come greater.
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J .  E O R O W I E C

LES EFFETS PHYSIQUES ET CHIMIQUES DE L ’ABAISSEM ENT DU N IVEA U
DES N A PPES PHRÉATIQUES D AN S LE PROFIL D ’UN SOL TOURBEUX

D é p a r t e m e n t  d e  la  S c i e n c e  d u  S o l  d e  l ’É c o l e  S u p é r i e u r e  A g r o n o m i q u e ,  L u b l i n

R é s u m é

L ’auteur essaie de déterm iner les changem ents quantitatifs qui ont lieu  dans 
le  profil d’un sol tourbeux après l ’abaissem ent du n iveau de la nappe phréatique  
dans la tourbière. L ’élaboration présente contient une brève inform ation concernant 
les résultats de cet essai.

Les observations effectuées en terrain et au laboratoire dém ontrent qu’après 
10 ans depuis le  drainage de la tourbière ont eu lieu  des changem ents réels m orpho­
logiques et chim iques dans les n iveaux supérieurs du sol tourbeux (table 1, 2 
et dessin  1).

Les conceptions de recherches de l ’auteurs perm ettent de déterm iner quantitati­
vem ent les effets de ces changem ents pour une période de tem ps donnée, et de 
tirer des conclusions sur le dynam ism e des processus se m anifestant dans les sols 
tourbeux après leur drainage.

J .  B O R O W I E C

PHYSIKALISCHE UND CHEMISCHE EFFEKTE NACH DER 
GRUNDW ASSERSENKUNG IM MOORBODENPROFIL

L e h r s t u h l  f ü r  B o d e n k u n d e ,  L a n d w i r t s c h a f t l i c h e  H o c h s c h u l e  in  L u b l i n

Z u s a m m e n f a s s u n g

Der V erfasser unternahm  eine Probe, d ie V eränderungen im Moor boden profil 
nach einer Senkung’ des G rundw asserstandes im Moor quantitativ  zu bestim m en. Im  
vorliegenden  A ufsatz w ird über die E rgebnisse diesbezüglicher U ntersuchungen im  
kurzen berichtet.

D ie F eld- und die Laboratorium suntersuchungen zeigten, dass nach 10 Jahren  
von der M oorflächeentw ässerung w esen tliche m orphologische, physikalische w ie
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auch chem ische V eränderungen in der oberen M oorbodenschichten erfolgten  (Tab. 1, 
2 und Abb. 1).

D ie vom  V erfasser angenom m ene M ethoden-R ichtung in den U ntersuchungen  
erlaubte E ffecte  der Veränderungen, für den gegebenen Z eitabschnitt, quantitativ  
zu bestim m en, w as erm öglicht, über die D ynam ik der Prozesse, d ie in den M oor­
böden nach deren E ntw ässerung statfinden zu untersuchen, w ie  auch Schluß an 
ihnen ziehen.

j .  B O R O W I E C

FIZYCZNE I CHEMICZNE EFEKTY OBNIŻENIA POZIOMU WODY GRUNTOWEJ 
W PROFILU GLEBY TORFOWEJ

Z a k ł a d  G l e b o z n a w s t w a  W S R ,  L u b l i n  

S t r e s z c z e n i e

Autor podjął próbę ilościow ego określenia zm ian zachodzących w  profilu gleby  
torfow ej po obniżeniu poziom u w ody gruntow ej w  torfow isku. N iniejsze opracow a­
nie zaw iera krótką inform ację o w ynikach  tej pracy.

Przeprow adzone badania terenow e i laboratoryjne w ykazały , że po u p ływ ie  
10 lat od m om entu osuszenia torfow iska zaszły istotne zm iany m orfologiczne, fizycz­
ne i chem iczne w  górnych poziom ach gleby torfow ej (tab. 1, 2 i rys. 1).

P rzyjęty przez autora kierunek badań pozw olił na ilościow e określen ie efektów  
tych zm ian dla konkretnego okresu czasu, co daje m ożliw ość w nioskow ania o dy­
nam izm ie procesów  zachodzących w  glebach torfow ych po ich odw odnieniu.

Ю З Е Ф  Б О Р О В Е Ц

ФИЗИЧЕСКИЕ И ХИМИЧЕСКИЕ ЭФФЕКТЫ СНИЖЕНИЯ УРОВНЯ 
ГРУНТОВЫХ ВОД В ПРОФИЛЕ ТОРФЯНОЙ п о ч в ы

К а ф е д р а  П о ч в о в е д е н и я ,  В ы с ш а я  С е л ь с к о х о з я й с т в е н н а я  Ш к о л а ,  Л ю б л и н

Р е з ю м е

Автор провел количественное определение изменений, происходящ их в про­
ф и л е торфяной почвы после сниж ения уровня грунтовых вод в торфянике. 
Настоящ ая статья содерж ит краткую информацию о результатах этих опреде­
лений.

Проведенные полевые и лабораторные исследования показали, что после 
10 лет от времени осуш ения торфяника, произош ли там сущ ественные м орф о­
логические, ф изические и химические изменения в горизонте торфяной почвы  
(табл. 1, 2 и рис. 1).

Принятое автором направление в последованиях позволило провести коли­
чественное определение эф ф ектов этих изменений для конкретного периода  
времени, что, в свою очередь, дает возможность предполагать о динамизме 
процессов, происходящ их в торф яны х почвах после их дегидратации.


