
5 SOILS AND THEIR GEOGRAPHY 

H. de  Bakker 
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5.1 In t roduc t ion  

A series of f a c t o r s ,  mainly d e a l t  with i n  t h e  o t h e r  papers ,  are respon- 

s i b l e  f o r  the complicate s o i l  p a t t e m  found i n  the  westem p a r t  of t h e  

Netherlands.  This area i s  roughly s i t u a t e d  between Amsterdam, The Hague, 

Rotterdam and Utrecht  ( s ee  Van de r  Linden's Figure 1 ) .  It i s  a q u i e t ,  

predominantly r d r a l  and, f o r  Dutch circumstances,  l i t t l e  urbanised a r e a ,  

i t  i s  popular ly  known as "The Green Heart of Holland". Agr i cu l tu ra l  ac- 

t i v i t i e s  are ma in lyda i ry ing ,  f u r t h e r  a r a b l e  on t h e  calcareous s o i l s  of 

t h e  drained l a k e s ,  f lower bu lbs  on t h e  excavated dune sands i n  t h e  west ,  

f lowers  i n  greenhouses both on t h e  peat  lands and on t h e  calcareous s o i l s  

of t h e  drained l akes ,  and ornamental shrubs on t h e  peat  lands of Boskoop. 

Catchwords summarising items discussed i n  the  o t h e r  papers are: deposi-  
t i o n  of marine sediments f o u r  t o  f i v e  meters below todays sea  l e v e l ,  

gradual  r i s i n g  of t h e  sea l e v e l ,  n e a r l y  c l o s i n g  of t he  c o a s t a l  b a r r i e r s ,  

p a l u d i f i c a t i o n  of the enclosed lagoon, upward growth of t h e  p e a t ,  d i f -  

f e r e n t i a t i o n  i n  b i g  i s l a n d s  of r a i s e d  bogs surrounded by woodpeatswith 

pea t  streams d r a i n i n g  i n t o  a lower branch of t he  Rhine, t he  Big R e c l a m a -  

t i o n ,  drainage by g r a v i t y ,  subsidence,  drainage by pumping (windmil ls) ,  

development of Drainage Boards, pea t  c u t t i n g ,  man-made l a k e s ,  d r a i n i n g  

of t h e  l akes .  The Figures  1 ,  2 and 3 are another  a t tempt  t o  e l u c i d a t e  

the  n a t u r a l  and human a c t i v i t i e s  which made western Holland. 

The t o p i c  of t h i s  paper i s  t o  desc r ibe  t h e  s o i l s  and t h e i r  geography, 

which p r o p e r t i e s  can only be comprehended i f  t h e i r  i n t r i c a t e  h i s t o r y  i s  

known. 
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5.2  . General s o i l  cond i t ions  

The a r e a  of F igu re  1 has roughly s i x  so i l - landscapes :  

a. t h e  P l e i s t o c e n e  area i n  t h e  east, 

b .  t h e  coastal-dune area i n  t h e  w e s t ,  

c .  t h e  e s t u a r i n e  s o i l s  i n  t h e  mouth of t h e  Old Rhine, 

d. t h e  r i v e r i n e  s o i l s  of t h e  Old Rhine and t h e  Vecht, 

e. t h e  non-cut over pea t  l ands ,  a n d '  

f .  t h e  area of t h e  deep po lde r s .  

The f i r s t  f o u r  areas w i l l  be  d e a l t  w i th  c u r s o r i l y ,  t h e  pea t  lands  and 

t h e  d ra ined  bog f l o o r s  w i l l  be d i scussed  i n  more d e t a i l s  i n  next  chapter .  

! 

5.2 .1  P l e i s t o c e n e  

The P l e i s t o c e n e  d e p o s i t s  ( a l l  sands) i n  t h e  east d i p  below t h e  Holocene 

d e p o s i t s  a t  about todays sea l e v e l ,  they  s l o p e  g e n t l y  t o  t h e  w e s t  (F ig .  

2 ) ,  and pass  t h e  c o a s t  a t  about 18 m b e l o w s e a l e v e l  ( c f . B i j l s m a ' s  F ig .  2 ) .  

Hilversum i s  s i t u a t e d  on an  outcrop  of p r e g l a c t a l  r i v e r  sediments,  pushed 

up i n t o  low h i l l s  by t h e  S a a l e  i c e  (20 m above sea l e v e l ) .  The f o o t s l o p e  

of t h e s e  h i l l s  and a l l  p l e i s t o c e n e - s a n d s  below t h e  Holocene d e p o s i t s  on 

F igure  1 c o n s i s t  of cover sands,  a f i n e  a e o l i a n  sand. 

The s o i l s  are podzols ( spodosols ) .  A s  f a r  as t h e  ground water i s  deep, 

land use  i s  mostly p ine  f o r e s t  and some hea th  l and ,  as f a r  as t h e  ground 

water i s  sha l lower ,  t h e s e  podzols are i n  ar-able and g r a s s .  Loca l ly  t h e  

cover sand i s  eroded and blown i n t o  in l and  dunes. 

5 . 2 . 2  The c o a s t a l  dune a r e a  

On t h e  inne r  s i d e  of t h e  beach t h e r e i s a n a r r o w e r  o r  wider s t r i p  of 

c o a s t a l  dunes,  r i s i n g  l o c a l l y  t o  30 m above sea l e v e l .  I n  most c o a s t a l  

areas sea defences  are a r t i f i c i a l  (d ikes  o r  sea w a l l s ) ,  b u t  t h e  Green 

Hear t  of Holland i s  safeguarded by t h e s e  dunes. Except some roads and 

f o o t p a t h s  i t i s f o r b i d d e n  a r e a .  The s t i l l  moving o u t e r  dunes are m o r e  o r  

l e s s  f ixed  w i t h  m a r r a m  g r a s s  (Ammophila a r e n a r i a )  which can  s t and ,  even 

needs,  s h i f t i n g  sands; t h e  inne r  dunes c a r r y  a n a t u r a l  v e g e t a t i o n ,  d i f f e -  
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r e n t i a t e d  a f t e r  l i m e  con ten t  expos i t i on  etc.  

The inne r  dunes are much lower, o f t e n  s u p e r f i c i a l l y  d e c a l c i f i e d .  These 

dunes and a l s o  o l d e r  c o a s t a l  b a r r i e r s  not  o r  ha rd ly  covered with dunes, 

are mostly excavated down t o  abou t  ha l f  a metre above t h e  everywhere 

p re sen t  f i xed  boezem l e v e l  (which i s  60 cm below sea l e v e l ) .  There i s  a 

cont inuing need f o r  sand i n  urban a r e a s  (road bu i ld ing ,  sand-l imebricks)  , 

but  it was a l s o  used on d a i r y  farms i n  t h e  s t a b l e s  ( see  below). 

These excavated humus-poor s a n d s a r e e x c e l l e n t l y  s u i t e d  f o r  bulb-growing, 

and t h e  famous c o l o u r f u l  Dutch bulb f i e l d s  are n e a r l y  exc lus ive ly  s i t u -  

a t e d  on these  s o i l s .  The in t e rmed ia t e  beach p l a i n s  between t h e  excavated 

dune r i d g e s  are o f t e n  peaty o r  covered wi th  t h i n  e s t u a r i n e  sediments 

from t h e  mouth of t h e  Old Rhine, and used f o r  da i ry ing .  

5 . 2 . 3  The e s t u a r i n e  s o i l s  

These are s i t u a t e d  around Leiden, t h e  upper p a r t  of t h e  pa ren t  m a t e r i a l  

w a s  deposi ted i n  t h e  few ages be fo re  t h e  clogging of t h i s  Rhine mouth i n  

t h e  middle of t h e  twe l f th  century ( c f .  Van 'der Linden's paper) ,  so i t  
belongs t o  the  Dunkerque I11 Deposits (Table 2 i n  B i j l s m a ' s  paper) .  Lo- 

c a l l y  t h i s  material was used f o r  f i r i n g  t i l e s  and b r i c k s  i n  b r i c k  k i l n s .  

The area northwest of Leiden i s  r a i s e d  w i t h  dune sand mixed with mud and 

manure thus  improving drainage and t e x t u r e  f o r  h o r t i c u l t u r a l  purposes. 

Land use i s  mainly g r a s s ,  some a r a b l e  and on t h e  above-mentioned improved 

s o i l s  h o r t i c u l t u r e  ( f lowers ,  both i n  t h e  open and i n  greenhouses).  

5 . 2 . 4  The r i v e r i n e  s o i l s  

The r i v e r s  Old Rhine and Vecht (Fig.  1) o r i g i n a l l y  were lower branchesof  

t h e  Rhine (today the  Rhine w a t e r  reaches t h e  North Sea 50 km more south). 

Both have narrow l evees  with brown medium- and mott led grey f ine- tex-  

t u red  s o i l s  ove r ly ing  coa r se  r ive r sands .  L a t e r a l l y  these  s o i l s  grade in- 

t o  shal low s i l t y  c l a y s  overlying.wood pea t .  On most p l aces  .alongside 

these  r i v e r s  t h i s  l evee  b e l t  between t h e  clay-over-peat s o i l s  i s  only 

500 m wide. I n  t h e  e a s t e r n  p a r t  of Figure 1 t h e  levee of t h e  Old Rhine 

i s  excavated over a r e l a t i v e l y  l a r g e  a r e a  t o  a depth of about 1 m, t he  
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m a t e r i a l  was used i n  b r i c k  k i l n s .  

Most of t h e  s o i l s  a r e  used f o r  da i ry ing ,  some f o r  h o r t i c u l t u r e .  The exca- 

vated s o i l s  are drained and used f o r  orchards,  t h e r e  are some problems 

with magnesium because of t h e  high l i m e  content  (up t o  20%). 

5.3 The peat  lands and t h e  drained bog f l o o r s  

The area of Figure 1 encloses  about 150 O00 ha of land.  Roughly 20 O00 

ha i s  urban a r e a ,  o r i g i n a l l y  n e a r l y  a l l  on e i t h e r  t h e  inne r  c o a s t a l  bar- 

r iers,  o r  on t h e  levees  of t h e  Old Rhine and t h e  Vecht, o r  on t h e  P l e i s -  

tocene sands.  The more r e c e n t  urban developments spread over t h e  clay- 

over-peat and the  peat  areas with a l l  t h e i r  problems ( c f .  Van den Kerk- 

h o f f ' s  pape r ) .  About 15 O00 ha i s  non-excavated p e a t  l ands ,  mainly wood 

pea t  and another  25 O00 ha has  a pea t  s u b s o i l  w i t h i n  80 cm depth of ma- 

r i n e  o r  f l u v i a t i l e  upper sediments,  and about 30 O00 ha of Figure l con- 

s is ts  of drained and reclaimed bog f l o o r s .  Some d a t a  about t h e  reclama- 

t i o n  h i s t o r y  of a l l  reclaimed inland l akes  ( e i t h e r  caused by p e a t  c u t t i n g  

o r  by peat  e ros ion )  are given i n  Table I .  

Table 1 Polders  reclaimed from shallow l akes  (bog f l o o r s )  i n  t h e  prov- 

inces  Noordholland, Zuid-Holland and Utrecht  (excluding po lde r s  

i n  t h e  former Zuyder Zee). A f t e r  D e  Bakker, 1979 

Enclosure between: 1500 1550 1600 1650 1700 1750 1800 1850 1900 
- - - - - - - - 

pres-  
1550 1600 1650 1700 1750 1800 1850 1900 ent41 

Acreage (ha) 82 2228 26985 1495 3456 21882 9585 42007 1648 

Number of polders  2 17 48 4 7 24 1 68 8 
Average acreage 

per  polder  (ha) - 147 688 374 494 912 682 7352) 206 
Largest  polder  (ha) 65 620 7100 960 '1125 3975 4355 181003) 50 

1 )  

Smallest  polder  (ha) 17 5 6 170 270 85 5 , 4 34 

1 )  Excluding polders  less than 25 ha. 

2) Average acreage excluding t h e  polder  of 18100 ha: 425 ha. 

3) Second l a r g e s t  polder :  3015 ha. 

4) L a s t  polder  w a s  reclaimed i n  1942. 
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I 5.3.1 The non-excavated pea t  lands  

! A s  i s  s t a t e d  ear l ier  i n  t h i s  paper and a l s o  i n  t h e  o t h e r  papers ,  t h e  ash- 

poor moss pea t  and a l s o  n e a r l y  a l l  sedge pea t  has been excavated f o r  fue l  

' ( see  a l s o  D e  Zeeuw, 1978). The non-cut over pea t  t h a t  i s  l e f t ,  i s  n e a r l y  

exc lus ive ly  t h e  c layey  wood pea t .  The hundreds of yea r s  d ra inage  ( a l -  

though shallow, c f .  S c h o t h o r s t ' s  I n t r o d u c t i o n ) ,  t h e  manuring, l iming and 

f e r t i l i s a t i o n ,  have changed t h e  upper p a r t  of t h e  s o i l  cons ide rab ly .  

This  process  has  been c a l l e d  "ea r th i fy ing"  (= t o  change i n t o  e a r t h )  by 

t h e  Dutch, and it  i s  comparable wi th  what t h e  Po le s  c a l l  moorsh- o r  muck- 

forming process  (Kowalinski, 1964; Okruszko, 1972). 

The Dutch never  d i d  i n v e s t i g a t e  t h i s  process  chemica l ly ,  b u t  d i d  a l o t  

of micromorphological work (e.g. Jonger ius  und Pons, 1962). A peat  s o i l  

i s  c a l l e d  an "ear thy  pea t  s o i l "  i n  t h e  Dutch s o i l  c l a s s i f i c a t i o n  system 

when t h e  AI  hor izon  i s  t h i c k e r  t han  15 c m  and has h a r d l y  recognizable  

pea t  s t r u c t u r e  (De Bakker en  S c h e l l i n g ,  1966). 

A second process  on t h e s e  e a r t h y  wood pea t  s o i l s  i n  t h i s  p a r t  of t h e  

Netherlands i s  a manuring p r a c t i c e  (now o b s o l e t e ) .  Sand from t h e  exca- 

va ted  dunes w a s  used i n  t h e  s t a b l e s  and mixed wi th  mud and manure spread  

over t h e  l and ,  was caused a h ighe r  sand con ten t  i n  t h e  t o p s o i l  ( t h e  l e f t  

s o i l  from Fig .  4 and t h e  f i r s t  s o i l  i n  Table 2) .  

From t h e  15000 ha of pea t  s o i l s  on F igu re  1 12000 ha have t h i s  sandy- 

mucky man-made t o p s o i l .  

I n  a small (500 ha)  h o r t i c u l t u r a l  area west of t h e  l a k e  which i s  s i t u -  

a t e d  sou th  of t h e  l a r g e  po lde r  reclaimed i n  1852, t he  s o i l s  have a top- 

s o i l  t h i c k e r  than  50 c m  wi thout  recognizable  pea t  s t r u c t u r e .  Under in- 

t e n s i v e  h o r t i c u l t u r e  us ing  a l l  k inds  of compost, manure, sand and organ- 

i c  mud dredged from t h e  d i t c h e s  a t h i c k  sandy-mucky (25% o.m., 15% c l a y ,  

50% sand) l a y e r  w a s  made on t o p  of t h e  o r i g i n a l  carex-phragmites pea t .  

These pea t  lands  a r e  mainly used a s  g r a s s l a n d  f o r  da i ry ing .  There are a 
few h o r t i c u l t u r a 1 . c e n t r e s  where f lowers  i n  greenhouses are grown (carna- 

t i o n s ,  r o s e s  and chrysanthemums) and a l s o  vege tab le s .  An impor tan t  c rop  

nea r  Aalsmeer a r e  l i l a c s ,  and i n  Boskoop ornamental shrubs .  
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5.3.2 The reclaimed bog f l o o r s  

From t h e  about 100 O00 ha of reclaimed bog f l o o r s  (Table I )  30 O00 ha 

occur on Figure I .  From t h i s  area 20 O00 ha a r e  mineral  s o i l s  developed 

i n  Calais d e p o s i t s ,  500 ha have less than 40 c m  peat  and 500 ha have 

more than 40 c m  peat, l e f t  behind by t h e  peat  c u t t e r s  i n  t h e  deeper s i t e s  

of t he  former t i d a l  f l a t s .  The mineral  s o i l s  mostly have a dark humose 

t o p s o i l  and t h e  t e x t u r e  v a r i e s  between sandy loam and s i l t y  c l a y .  The 

shallow peaty s o i l s  o f t e n  overly a s i l t y  c l a y  which i s  very a c i d .  

Two s o i l s  (Fig.  4 and Table '2)  w i l l  be discussed s h o r t l y .  

Table 2 Some a n a l y t i c a l  d a t a  from t h e  s o i l s  from Figure 4 (DeBakker,1979), 

0rg.m. C / N  pH-KC1 CaC03 c l a y  s i l t .  sand 

% % %, z z 

P e a t  s o i l  

t o p s o i l  45.3 13 5.2 n.d. 33 

subsurface 23.1 I O  5.2 n.d. 54 

s u b s o i l  67.4 20 5.8 n.d. 46 

Acid s u l p h a t e  s o i l  on bog f l o o r  

top so i 1 22.0 12.6 5.6 0.3 43 

subsurface 8.8 n.d. 3.4 0.1 56 

s u b s o i l  6.8 n.d. 3.7 0.2 57 

loamy calcareous s o i l  on bog f l o o r  

top s o i l  7.5 1 1  7.0 1.8 23 

subsurface 4.0 I O  7 . 1  7.9 23 

sub s o i  1 1 . 1  n.d. 7.4 13.0 I O  

, 

4 2  

31 

49 

50 

43 

43 

36 

41 

19 

25 

15 

5 

41 

36 

71 

The middle s o i l  from Figure 4 i s  an ac id  su lpha te  s o i l ,  s o i l s  discussed 

a t  l eng th  during a congres i n  Wageningen (Drost ,  1973). Below a t h i n  

l a y e r  of peaty clayey mater ia l ,  alimnicdepositdatingfromthelake-stage 

( a f t e r  pea t  c u t t i n g  and b e f o r e  drainage)  o f t e n  a remnant of pea t  (mostly 

reed pea t )  i s  p re sen t ,  overlying a mineral  s u b s o i l .  The upper p a r t  i s  
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ox id i sed ,  and t h e  sulphides  p re sen t  i n  t h e  o ld  marine s i l t y  c l a y  oxidised 

i n t o j a r o s i t e a n d s u l p h u r i c a c i d ,  thus producing an ac id  l a y e r ,  c a l l e d  

cat-clay by t h e  Dutch farmers.  S t i l l  deeper t h e  s u b s o i l  i s  s t i l l  unripe- 

ned ( s o f t ,  water  r i c h  and non-oxidised) a p o t e n t i a l  cat-clay.  

Such s o i l s  are used exc lus ive ly  as g ras s l and ,  i n  t h e  las t  decades these  

t o p s o i l s  have been considerably improved by l iming, t h e i r  s u b s o i l s  s t i l l  

being a c i d  (Table 2 ) .  

The non-acid s o i l s  p a r t l y  are calcareous and medium-textured, l i k e  t h e  

t h i r d  s o i l  from Figure 4 and Table  2. The upper p a r t  c o n s i s t s  of l a k e  

mud mixed by ploughing with the  calcareous s u b s o i l .  This i s  f i n e l y  s t ra t -  

i f i e d ,  and o f t e n  highly calcareous.  However they have a d i f f e r e n t  gene- 

s is ,  these  s o i l s  i n  some p r o p e r t i e s  are comparable w i t h  hydromorphic 

chernozemic s o i l s :  base-saturated,  l oes s - l i ke  i n  t e x t u r e ,  dark humose 

t o p s o i l ,  low C / N  r a t i o ,  krotowinas i n  t h e  subsurface s o i l .  

These s o i l s  are a l l  t i l e - d r a i n e d  and e x c e l l e n t l y  s u i t e d  and used f o r  a 

wide range of crops: wheat, po ta toes ,  suga rbee t ,  b a r l e y ,  co lza ,  peas and 

i n  t h e  l a s t  decade an important crop i s  maize f o r  s i l a g e .  They are a l s o  

f i r s t - r a t e  grassland s o i l s .  A s  Hidding s ta tes  i n  h i s  paper some rose  

growers have moved from t h e  pea t  lands t o  these  drained bog f l o o r s ,  a l s o  

o the r  h o r t i c u l t u r a l  crops are grown on t h e s e  calcareous s o i l s .  
. : .. . 
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6 REVIEW OF CHAPTER 5 

H. Okruszko 

Institute for Land Reclamation and 

Grassland Farming 

Falenty, Poland 

The review of the paper was based on the following assumptions: 

I )  Soils of the Netherlands' region in question belong to those utilized 
at the longest and most intensively in Europe. They occur in areas 

subjected to various forms of a strong anthropogenization. 

2) Soils developed from peat are very labile and undergo far advanced 
transformations under the effect of various human activity forms in 

the natural environment. 

3 )  Peat soils characterized in the paper represent the types which are 

developing and will develop on peatlands in consequence of different 

kinds of human activity. 

4 )  Recognition of these soils, their classification and evaluation are 

of significant importance from the viewpoint of forecasting condi- 

tions for agricultural or horticultural production on peatlands in 

the future. 

The author of the paper reviewed distinguishes in the area in question 
two groups of soils. They are: 

a) soils of non-excavated peatlands, 

b) soils of the reclaimed bog floors. 

He distinguishes with in the first group: 
- peat soils transformed by a natural soil process, stimulated by their 

agricultural utilization, 

- peat soils transformed both by the soil process an by different 

materials added to them, first of all, manure with sand. 

In the second group the author distinguishes:. 

- soils formed from the mineral substrate rich in humus, but without 
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any peat admixture, 

- soils formed from the mineral substrate and remnants of peat as well 
as from mud from the lake formed after peat cutting. 

Soils of this group differentiate into types depending on the kind of 

mineral substrate, on which they developed. There are quite different 
soils formed from oxidised and silty clay, known as cat-clay, as well 
as those formed from a calcareous, medium-textured material, which with 
regard to their properties approximate hydromorphic chernozemic soils 

(named also black soils). 
Comments to the soils presented in the paper are as follows: 
First of all, it is to stress that among classifications of peat soils 

applied in the world only two classifications - Dutch and Polish - 
distinguish, formally since many years, two main types (Okruszko and 
Piazcik, 1979) : 
- 
- 

soils of undrained peats, being in the peat accumulation phase, 

soils of drained peats subjected to oxidation, in which drying up 
and disappearance of the.organic matter of peat is taking place 

(decession phase in the peatland evolution). 
Similar view as regards the classification principles of peat soils, 
although formulated still too generally, is represented recently in 

British, Soviet, GDR and Hungarian classifications. 

This question is of significant scientific and practical importance and 
requires an explicit formulation, particularly in view of assuming by 
particular countries the classification after the USA Soil Taxonomy. 

The basis of the USA classification is, besides geographic situation, 
the peat mass humification state in the subsurface tier at the depth of 
30-90 cm (in sphagnum peats 60-120 cm) and in the bottom tier (90-130 cm 
or 120-160 cm) taking into account to a quite little extent the topsoil 
tier (0-30 cm) character. However, the properties of the latter deter- 

mine the root growth conditions, and consequently the level of crop 

yields, as well as tillage and utilization conditions of these soils. 

This problem was discussed in detail by Dinç, Miedema, Bal and Pons 
(1976), who stated: 'we consider the classification system of the Soil 
Taxonomy for the Histosols very unsatisfactory' (page 262). I support 
this opinion. I regard as indispensable to take into account in the 

classification of peat soils the soil process running in them and trans- 
forming these labile soils since the moment of their first drainage. 

' 
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It is also necessary to determine in detail the kind of soil material 

occurring in the topsoil tier. 

Investigations of peat soils in the aspect of the process occurring in 

them after drainage, defined by us as 'moorsh-forming' soil process, 

are carried out in Poland intensively for 30 years. 

Results of these investigations prove distinctly the purposefulness of 

taking into account in the classification: 

1 )  soil transformation state under the effect of moorsh-forming process, 

what is expressed by the thickness and character of the peat mass 

and its transformation state in the topsoil layer; this is corre- 

lated with the kind of peat, from which the soil is developed, first 

of all with its decomposition degree and with the drainage depth of 

the given peatland, 

2) occurrence in the topsoil layer of soil material other than peat, 

formed in consequence of natural phenomena (e.g. inundation) or under 

the human activity effect (adding sand to the topsoil, manuring, 

spreading of mud, etc.), 

3) magnitude of the fresh humus influx (from decomposition of plant 
matter, mainly roots of plants), which determines the soil structure 

and air-water conditions\in soil connected therewith. 

The soil process running in the drained peat soil changes its physical 

properties (Table 1) and chemical composition (Tables 2 ,  3 ) ,  mainly 

in the topsoil layer. 
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Table I .  Characteristics of physical properties of moorsh-peat soils 

Soil Layer Ash Bulk Total Volume of pores 

in cm content density porosity macro meso micro 

% gf cm3 % 

of volume 

Weakly moorshed soil from O- 30 1 8 . 2  o .  200 88.0 15.1 53.1 19.8 

fibric peat Mt I aa 30- 80  8.1 0.122 9 2 . 3  25.4 5 5 . 5  11.4 

Typic Medifibrist n = 4  80- 130 10.1 0.119 92.4 25.8 53.7 12.9 

Weakly moorshed soil from O- 30 17 .5  0.201 88.0 16.7 4 9 . 0  2 3 . 3  

medium decomposed peat Mt I bb 30- 80 10.5 O .  I35 91.4 23.6 53 .4  14.4 

Typic ?.Iedihemist n = 4  ao- I 30 11.2 O .  I 2 8  92 .0  26.0 50 .4  15.6 

o - Medium moorshed soil from O- 30 20.4 0.237 86.2 14.5 47.0 24.7 
- 

medium decomposed peat Mt I1 bb 30- 80  11.6 0.156 9 0 . 3  18.9 52.9 18 .5  

Typic Medihemist n = 5  80-1 30 10.7 0.134 91 .6  23.0 49.8 18.8 

Medium moorshed soil from O- 30 15.5 0.220 86 .8  19.3 39.9 27.6 

strongly decomposed peat Ft I1 cc 30- 8 0  13.1 0.155 90.5 21.7 46.7 22.1 

Typic Medisaprist n = 6  80- 130 1 9 . 3  O .  I64 90.4 21.1 49.4 19.9 

Strongly moorshed soil from O- 30 17 .6  O .  304 81.8 23.9 24.7 33.2 

strongly decomposed peat on 30- 80  12.4 O .  179 89 .0  23.0 39.8 26 .2  

medium decomposed peat Mt I11 cb 80-130 8 . 3  O. IO7 93. i 2 1 . 1  59 .9  12.1 

Hemic Medisaprist n = 5  



Table 2. Mineral elements enrichment or impoverishment coefficients of 

the 0-5 cm soil layer in relation to the layer on the depth 45-50 cm 

as a result of moorsh process in peat soil (Sapek, Gotkiewicz 1977) 

El emen t Peatland utilization 

Grassland Arable land Forest 

not ferti- fertilized fertilized not fertilized 

lized 

Ash 1.31 1 . 1 1  1 .O8 1.56 

K 3 .39 2.62 3.33 3.50 

Mg 1 .O6 0 .93  0 .65  1.30 

Ca 0.59 0.48 0.40 0.71 

Fe 1.30 1.17 1.24 1.65 

Al 5.00  3.90 3 .20  3.68 

P 3 .70  3.55 2.66 3 . 9 0  

Cr 1.70 1.70 1 .14  1.84 

M n  2.20 I .65 2.24 3.40 

Zn 4 .  I 5  2.65 1.60 6 .00  

Cu 1.40 1 .O4 4.20 0.89 

co 2.50 7 .50  3 . 5 0  7.70 

Ni 0.91 0.96 0 .72  1.57 

Pb 35 .5  8 0 . 0  10.90 31.8 

Cd 64.0  91 .o 6.75  28.6 

102 



I 

O 
W 

Table 3. Characteristics of humus compounds in the profiles of moorsh-peat soils 
(Okruszko, Kozakiewicz 1973) 

. Compounds Layers in the soil profiles 
0-1 o ,10-20 20-30 50-60 80-90 

Fulvic acids in Z of C: 
in weakly moorshed soils 
in strongly moorshed soils 

n=7 
n=3 

Humic acids in Z of C :  

in weakly moorshed soils n=4 
in strongly moorshed soils ' n=3 

Ratio of humic.to fulvic acids in soils: 
weakly moorshed 
strongly moorshed 

Hymatomelanic acids in Z of D.M. n=3 

Total N content in % of D.M. n=7 
C: N in soils n=7 

15.3 11.8 9.2 9.3 8.4 
15.3 17.5 17.6 18.4 13.2 

39.9 39.4 40.1 36.7 34.7 

44.5 48.4 52.8 55.2 53.2 

2.3 3.2 3.4 3.5 3.6 
2.6 2.7 3.0 2.9 4.0 

0.0 0.35 1.14 3. I3 3.92 

4.84 4.41 4.29 3:88 3.75 
11.8 13.2 14.2 16.0 17.2 

in humic a c i d s .  n=9 11.8 12.1 12.5 13.2 13.2 
n=number of samples 



A very important factor in the differentiation of peat soils is the peat 

thickness reduction as a natural process connected with subsidence or 

caused by man (peat excavation), or other phenomena, as fires, eolian 

erosion, etc. They lead eventually to developing soils formed from peat 

and mineral substrate. The area of such soils is widening proportionally 

to the utilization time of peatlands. 

Results of the Polish investigations in this field approximate those 

presented by De Bakker in the paper reviewed. We have found the forma- 

tion of kinds of black soil (hydromorphic chernozemis soils) on mineral 

loamy substrates rich in CaC03. They are very fertile soils, of a high 

value for agriculture. In case of sandy substrate poor in lutum, soils 

defined in Poland as "moorshy" or mucky-like ones, composed of sand and 

humus, are forming. The humus content in such soils amounts to 10-20%. 

This amount of the organic matter gives them other properties than those 

characteristic for humic sandy soils with a humus content of 5-10%. In 

Dutch literature (De Bakker 1966) such soil materials are defined as 
peaty sands. Humus of the soils is liable to drying up and after drying 

it can be separated on sieves from sand. They do not form any complex 

compounds with mineral part of the soil. They can undergo irreversible 

dehydration. These soils, when intensively manured and utilized, can 

give high yields, on the necessary condition of application of organic 

fertilizers or green manures, increasing the fresh humus amount in them. 

This kind of soils is not mentioned in the paper by De Bakker. It can be 

presumed that they would occur on reclaimed bog floors on sand. 

The question of the mud participation in the formation of organic soils 

deserves attention. Mud is formed on the area of cut-over bogs occupied 

by marshes. This soil formation differs from peat with regard to gen- 

esis, character of its mass and properties. There are hitherto only few 

data in the literature concerning mud, what was stressed in our previous 

works (Okruszko 1979, 1980). Mud is not of a fibrous structure typical 

for peat; it is formed in a hydrous medium with humified organic matter 

mixed with mineral sediments. Hence it is rich in complex organic-min- 

era1 compounds, and thus resistant, contrary to decomposed peat, to ir- 

reversible dehydration. 

Organic s o i l s  presented in the paper by the reviewed author (and in his 

other works), formed under conditions of a long-term and differentiated 

utilization of peatlands, allow t o  conclude that the question of their 

I 
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classification would require to be worked out on an international scale. 
It is necessary to establish the criteria of characteristics and classi- 
fication of organic soil materials. It concerns basic initial homogenic 
materials, such as peat, mud, gyttja, as well as heterogenic ones, con- 

sisting of the mixture of basic soil materials. Also secondary soil ma- 

terials can occur in consequence of transformation of the initial ma- 

terials in the system of soil processes and under the human activity 
effect. Also definition and characterization of soil processes occurring 

in organic soils and leading to their modification, being of importance 
for properties of soils and productive value, are necessary. It is the 
task, which should be undertaken by the IPS jointly with the Interna- 
tional soil Science Society. 
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