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INTRODUCTORY NOTES

Considerable areas of open peat deposits, w ithout biologically active 
horizons, are form ed during levelling the moor surfaces, devastated by 
the planless or industria l peat exploitation. It is more and more im portant 
to gain back those unproductive areas.

The process of re-form ing soil on the open peat deposits takes place 
very  slowly in the natu ra l conditions [3, 4, 5], but it m ay be accelerated 
if struc tu ra l and physical-w ater properties are changed by means of 
agrotechnical trea tm ents [5].

The therm al, air and chemical soil conditions are equally adventageous 
for p lan t grow th and developm ent of nitrogen-fixing bacteria. Therefore, 
research on the in tensity  of the nitrogen m ineralization in field con­
ditions and under the influence of agrotechnical trea tm en t m ay be con­
sidered as an attem pt at an appreciation of the degree and rate  of 
activating of those “dead” and biologically inactive soils.

LOCATION AND METHODS

Investigations were perform ed in I960— 1964 and took place on 
undecomposed or slightly  m ineralized and hum ificated (mucked) reed- 
-sedge — peat-m oor and on the m eadow -planted research site situated  in 
the Bydgoszcz Canal Valley. Some physical and chemical characteristics 
of the soils are shown in the Tab. 1.
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T a b l e  1

Some Physical and Chemical S o i l  Properties in the Sod Horizon

Bulk density  
kg/cubic 

decimeter

Max. water 
capacity

* byvolume

Ash 
content 
% of 

dry s o i l

pH in 
H20

Total И 
% of 

dry s o i l

0 .16-0 .28 84-90 14-26 7 .6-7 .73 3 .00-3 .19

The m ethod adopted in the investigation perm itted  directly  (without 
incubation) determ ine chem ically the increm ents of m ineral nitrogen per 
unit of tim e in field conditions. The principle of the m ethod discussed 
fully  in several papers [1, 2, 6] is to indicate the differences in the content 
of m ineral nitrogen at in tervals over a few days when the p lant roots 
were isolated and the nitrogen ensured against leaching (by means of 
un tarred  roofing paper). All o ther ecological conditions were left u n ­
changed. Repeated determ inations of this kind in the vegetation period 
provide a fairly  clear p icture of the content and increm ents of m ineral 
nitrogen as an effect of am onification and nitrification  processes. M ineral 
nitrogen was determ ined in the 1% K 2S 0 4 ex tract am m onium  nitrogen 
by m eans of a titra tion  m ethod a fte r d istilation in the P arnas apparatus, 
n itra te  nitrogen colorim etrically using Colem an’s spectrophotom eter by 
the phenoldisuphonic acid method. Only deionized w ater had been used 
for the analysis (Ambrelite and Dowex).

In the experim ents, m ineral fertilizers were added as follows: 
N — 60 kg, P 20 5 — 55 kg, K 20  — 80 kg/hectare.

RESULTS AND D ISCUSSIO N

The investigations on m ineralization of nitrogen compounds w ere 
carried out on two d ifferen t research sites. In the first of them  an exper­
im ent was made of p lanting a meadow on a devastated  peatery. It was 
started  in 1957 when the surface of the peatery  had been levelled (three 
years prior to the n itrogen m ineralization research in 1960). The surface 
levelling resulted  in form ing two entirely  d ifferen t objects:

— an open peat deposit w ith w eakly m ineralized peat on the surface,
— exploited peat-pits filled up w ith  disin tegrated  and aerated  peat.
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Schem e of the leve llin g  operation on the peatery  
devastated  by p lanless exp loitation  of peat

a  — a n  o p e n  p e a t  d e p o s i t ,  b  — a f i l l e d  u p  p e a t  p it ;
1 —  o r ig in a l  l e v e l  o f  th e  p e a t e r y ,  2 — p e a t - la n d  s u r f a ­

ce  a f t e r  l e v e l l in g

Full cultivation (ploughing +  sowing m ixed grasses), NPK fertilizing, 
and PK  fertilizing in the following years were applied for p lanting the 
meadow.

The determ ination results of periodical m ineral nitrogen increm ents 
gathered in Tab. 2 were compiled on the basis of 24-hours increm ents 
noted during the vegetation period. The first period covers the tim e form  
the “s ta rtin g ” of vegetation to the day of the first mowing, the second 
period covers the tim e from  the first moving to the day of the afterm ath
and the th ird  period covers the rem aining part of the vegetation period.

T a b l e  2

P e r io d ic a l  In crem en ts o f  th e  M in era l l i i t r o g e n  in  kg p er  h e c ta r e  in  the  
Layer 1-10 cm

P e r io d
M in era l

N

Open p ea t d e p o s i t F i l l e d  up p ea t p i t

I960 1962 1963 I 960 I 962 1963

I
n- nh4 11.1 19.6 I 9 .O I 7.9 25. b 14.0

N-NO3 4 .7 2 .1 4 .8 18.2 2 .1 12.6

n-nh4 10.7 15.9 16.8 13.0 29.6 10. b
II

N-NO3 2 .1 4 . 2 8 .2 16.9 2 .8 16.3

n-nh4 19 .7 10.8 _ 30.8 18.4 _
I I I

N-NO3 3 .1 1.4
'

6.4 3 .0
'

I + II  j o i n t l y  
(N-NH4 + N-NO3 ) 28.6 41 .8 48 .8 66.0 6O.O 53 .6

In the first years after p lanting of meadow, the hay crops from  the 
two objects were conspiciously d ifferent. Considerably higher crops were 
obtained from  the “filled-up-explo ited-peat-p it” . At late as the th ird  
year after p lanting the m eadow the crops respectively am ounted to 37,2 
and 83,4 quintals of hay per hectare. Sim ilar differences occurred in the 
periodical increm ents of m ineral nitrogen (28,6 and 66.0 kg N hectare).
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As years passed, there was a tendency tow ards levelling crops observed 
on both the objects, while at the same tim e nitrogen m ineralization grew  
equal. Corps and nitrogen increm ents gradually  increased in case of “the 
open peat deposit” while the crops and nitrogen increm ents decreased 
on “the filled-up-explo ited-peat-p it” . In 1964, th a t is 7 years after grass­
ing, crops from  both the objects were alm ost identical. Control investi­
gation of m ineralization showed higher developm ent of this process on the 
open peat deposits” (0,43 kg N (hectare/24 hours against 0,29 kg on the 
“filled-up-explo ited-peat-p it”). This phenom enon is probably due to bio­
logical “activating” the raw  peat soil on the one hand, which results in 
im provem ent of the physical properties of the soil in “the open peat 
deposits” and on the other hand to a decrease of the m ineralization pro­
cess in the “filled-up-explo ited-peat-p it” caused by subsidence of the ori­
ginally loose peat mass and a decrease of its porosity together w ith perm e­
ability  to air.

In the following experim ent a meadow was planted on an open peat 
deposit in order to exam ine the influence of cultivation and m ineral fe rti­
lizing upon hay crops as well as on the course of the process of nitrogen 
m ineralization there. The meadow was planted in 1959 tha t is two years 
before starting  researches on m ineralization (1961).

Three different combinations were applied:
— full cultivation (ploughing +  sowing m ixed grasses), m ineral NPK 

fertilizing,
— self-seeding -b m ineral NPK fertilizing,
— self-seeding w ithout fertilizing.
The determ inations of periodical increm ents of m ineral nitrogen were 

compiled on the basis of 24 hours increm ents in the vegetation period 
while the experim ental periods w ere separated in exactly  in the same way 
as in the first experim ent.

The higher actual content of the m ineral nitrogen in case of the 
com bination w ithout fertilizing, w ithin the whole season, was probably 
caused by the sm aller consumption of nitrogen by the underdeveloped 
plant cover.

There were some characteristic regularities observed in the increm ents 
of the m ineral nitrogen. Namely, the increm ents of the m ineral nitrogen 
in a combination w ith fertilizing, were high in early  spring, especially if 
full cultivation was applied (0,65 mg N/cu. dem per 24 hours). In case of 
a combination w ithout fertilizing the in tensity  of m ineralization was very 
low in early  spring, increasing gradually  as late as at the end of M ay and 
the begining of June. During sum m er m onths and au tum n the m inerali­
zation of nitrogen was alw ays more intesive in case of the combination 
above m entioned than  in the other ones.
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T a b l e  3

p e r io d ic a l  m in era l n itr o g e n  in crem en ts  in  open p ea t d e p o s i t  in  k g/h a in  0 -1 0  cm la y e r

Period Mineral К F u l l  c u l t i v a t i o n  -  NPK S e l f - s e e d in g  - KPK S e l f - s e e d in g  without 1 
f e r t i l i z a t i o n  |

1
-------------------

19ol 1963 1961 196З 1961 1963 ;

I K-KH4 16.1 11.2 7.1 - 9.4 Ъ . 9
1 1
! j

E-H03 lo .  9 22.2 lp .  8 - 23.8 14.3

!
' II

1 2 0 6 .9 16.3 - 20.1 4 .7
K-NO3 I 3.4 12. 3 12.9 - 17.9 i

28.6

i i i  i

!
K-tffi4 ! 7 .0 - 7.3 - 8 .4  !

1
i
i.i

N-KO.J 1 3 .1 ~ 4 .3 ~ b.7 -

i + и j o in t ly  !
dû. 7 32.8 32.1

i
71.2 63.3  !! in-nh4 + N-SOJ ! 

j \
.  _ _ _ _  _  J 1

It can be read from  Tab. 3 where periodical increm ents of m ineral n i­
trogen are listed th a t stronger m ineralization (considering the whole 
vegetation period) takes place in case of the combination w ithout fe rtil­
izing. This m ay be connected w ith  far w eaker sod form ation in this combi­
nation, which caused stronger insolation, higher soil tem peratures, easier 
soil freezing and aeration. Consequently there  m ight occur certain  changes 
of struc tu re  and other peat properties. It should be assum ed th a t the 
acceleration of the activating process of the open peat deposits can be 
expected by causing periodical aerating, tha t is leaving a deposit (ploughed 
top layer) w ithout sod form ation under the influence of atm ospherical 
factors. Sim ilar conclusions m ay be draw n on the basis of other experi­
m ents [5] perform ed on the same object.

CONCLUSIONS

In the first years of cultivation there  occurs a very  weak m ineralization 
of nitrogen compounds in an open peat deposit w ith w eakly m ineralized 
peat of the top layer. The period of n a tu ra l “activating” of such environ­
m ents is estim ated to last for 7 years in conditions of the perform ed 
experim ents. This process can be accelerated by disintegrating and aera­
ting the peat and also by periodical w eathering of an open, not sodded 
deposit.

M ineral fertilization, allowing to a tta in  quite high crops of hay, does 
not accelerate the m ineralization processes of nitrogen, but m ay be favo­
urable in the course of these processes in the spring.
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H . F R Ą C K O W IA K

LE M INÉRALISATION DES MATIERES ORGANIQUE AZOTÉES D AN S UNE
COUCHE DE TOURBE

I n s t i t u t  d ’A m é lio r a t io n  e t  d e s  H e r b a g e s  S e c t io n  R e g io n a le  d e s  R e c h e r c h e s  à B y d g o s z c z

R é s u m é

Au cours des années 1960—1964 on a fa it des recherches tant aux cham ps qu’au 
laboratoire ayant pour but l ’éstim ation  de la capacité de la m inéralisation m atières 
organique azotées sous l ’in fluence des activ ités agrotechniques relatifs à la m ise  
en prairies des tourbières devastées par une exp loitation  irrationelle de la tourbe. 
C ertaines propriétés physiques et chim iques des sols exam inés ont été présentés  
dans la table 1.

On a appliqué dans ces études la m éthode de déterm ination chim ique directe  
(sans incubation) des accroissem ents de l ’azote m inéral dans une unité de tem ps 
dans des conditions du sol en place pendant la période de végétation . Le principe  
de cette m éthode [1, 4] consiste à la déterm ination de la d ifférence de teneur en 
azote m inéral (l’état d’am m onique et nitrique) à in tervalles de quelques jours — les 
racines des p lantes étant iso lées et les sols protégés contre le lessivage. L ’azote 
m inéral fu t déterm iné dans une extraction  de 1 °/o de K2S 0 4, N -N H 4 par titrage  
après d istillation  dans l ’appareil de Parnas, et le  N -N H 3 par colorim étrie au spectro- 
photom étre de Colem an d’après la m éthode à l ’acide du phenol bisulphonique. On n’a 
em ployé pour les analyses que l’eau déionisée. On a applique dans les expériences les 
doses su ivantes d’engrais m inéraux: N — 60 kg/ha, P 20 5 — 55 kg/ha, K20  — 80 kg/ha.

D ’après les études effectuées on peut conclure que dans le  sol tourbeux fa ib le ­
m ent m inéralisée, privé de la couche superficielle, dans les prem ières années après 
la  m ise en valeur n ’a lieu  qu’une très fa ib le m inéralisation m atières organique  
azotées (table 2). On a estim é que dans les conditions d’études effectuées, la période 
„d’activ isation” naturelle de tels sols tourbeux a été environ 7 ans. On peut accélerer  
ce processus par ém iettem ent et aération de la tourbe (dess. 1 et table 2), soit par 
une décom position superficielle  périodique de la couche de tourbe découverte.

L ’em ploi des engrais m inéraux, perm ette d’obtenir des récoltes assez é levées  
de foin, ce qui n ’accélère pas de m inéralisation  des m atières organique azotées du 
sol m ais peut contribuer au développem ent favorable de ces processus pour leurs 
in tensification  au printem ps (table 3).
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H . F R Ą C K O W IA K

M INERALISIERUNG VON STICKSTOFFVERBINDUNGEN IN AUFGEDECKTEN
TORFABLAGERUNGEN

I n s t i t u t  f ü r  L a n d w ir t s c h a f t s m e l io r a t io n  u n d  G r ü n la n d k u l tu r ,  A u s s e n s t e l le  in  B y d g o s z c z

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

In den Jahren I960— 1964 w urden die F eld - und L aborunterschungen zw ecks 
B estim m ung der Intensität der Stickstoffverb indungenm ineralisation  unter dem  
E influss von agrotechnischen M assnahm en, die m it der G rünlandbew irtschaftung  
auf den durch p lanlose T orfgew innung zerstörten M oorflächen verbundenen sind  
durchgeführt. M anche physikalischen  und chem ischen E igenschaften  der unter­
suchten Böden sind in  der T abelle 1 dargestellt.

In den U ntersuchungen w urde die M ethode der unm ittelbaren (d.h. ohne 
Inkubation) chem ischen B estim m ung der M ineralstickstoffzunahm e im L aufe eines  
Z eitabschnittes in Feldbedingungen in der V egetationsperiode angew andt. D iese  
M ethode [1, 4] besteht in der B estim m ung der U nterschiede im G ehalt des M ineral­
stickstoffes (A m m on- und Nitratform ) im A bstand von ein igen  Tagen, bei isolierung  
der P flanzenw urzel und beim  Schutz des S tickstoffs vor der A usw aschung. Der 
M ineralstickstoff w urde im A uszug von l°/o K2S 0 4, N -N H 4 m ittels T itrierung nach  
der D estillation  im Parnas-A pparat und N -N 0 3 kolorim etrisch auf dem C olem an- 
Spektrophotom eter nach der M ethode m it der Phenoldisu lfonsäure, bestim m t. In 
den A nalysen  w urde aussch liesslich  das ention isierte W asser angew andt. In den  
V ersuchen w urde m ineralische Düngung’ in den Gaben: N  — 60 kg, P 20 5 — 55 kg, 
K20  — 80 kg'/ha angew andt.

D ie U ntersuchungsergebnisse zeigten, dass in aufgedeckten  Torfablagerungen, 
m it schw ach m ineralisiertem  Torf in der oberen Schicht, in den ersten Jahren nach  
der B ew irtschaftung eine sehr schw ache M ineralisierung von Stickstoffverbindungen  
erfolgt (Tab. 2). D ie Periode einer natürlichen „A ktivierung” solcher Standorte w ar 
in B edingungen der geführten U ntersuchungen für etw a 7 Jahre geschätzt. D ieser  
Prozess kann m ittels Zerkleinerung' und B elüftung des Torfes (Abb. 1 und Tab. 2) 
beschleunigt w erden.

M ineralische D üngung, die ziem lich hohe H euerträge zu erhalten erm öglicht, 
kann die M ineralisierungsprozesse der organischen Stockstoffverbindungen nicht 
beschleunigen, sie kann aber den V erlauf dieser Prozesse, h insichtlich  einer In ten ­
sivierung derselben im Frühjahr (Tab. 3) begünstigen.

H . F R Ą C K O W IA K

M INERALIZACJA ZWIĄZKÓW AZOTOWYCH W ODSŁONIĘTYM ZŁOŻU
TORFOWYM

I n s t y t u t  M e l io r a c j i  i U ż y t k ó w  Z ie lo n y c h ,  T e r e n o w y  O d d z ia ł B a d a w c z y , B y d g o s z c z

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

W latach  I960— 1964 prowadzono badania polow o-laboratoryjne, m ające na celu  
zbadanie natężenia m ineralizacji zw iązków  azotow ych pod w pływ em  zabiegów  agro­
technicznych, zw iązanych z zagospodarow aniem  łąkow ym  torfow isk zdew astow a-

13 R o c z n ik i  g le b o z n a w c z e
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nych bezplanow ą eksploatacją torfu. N iektóre w łaściw ości fizyczne i chem iczne  
badanych g’leb przedstaw iono w  tab. 1.

W badaniach stosow ano m etodę bezpośredniego (bez inkubacji) chem icznego  
oznaczania przyrostów  azotu m ineralnego w  jednostce czasu w  w arunkach polow ych  
w  ciągu okresu w egetacyjnego. Zasada m etody [1, 4] polega na oznaczaniu różnicy  
w  zaw artości azotu m ineralnego (formy am onow ej i azotanow ej) w  odstępach kilku  
dni przy odizolow aniu korzeni roślin oraz zabezpieczeniu azotu przed w yp łu k iw a­
niem . A zot m ineralny oznaczano w  w yciągu  l°/o K2S 0 4 — N -N H 4— m iareczkow ano  
po destylacji w  aparacie Parnasa, a N -N 0 3 — kolorym etrycznie na spektrofotom etrze  
C olem ana m etodą z kw asem  fenolodw usulfonow ym . Przy analizach stosow ano w y ­
łączn ie w odę dejonizowaną. W dośw iadczeniach stosow ano naw ożenie m ineralne  
w  następujących dawkach: N  — 60 kg, P 20 5 — 55 kg, K20  — 80 kg/ha.

W w yniku  przeprow adzonych badań stwierdzono, że w  odsłoniętym  złożu tor­
fow ym  ze słabo zm ineralizow anym  torfem  w  w ierzchniej w arstw ie, w  pierw szych  
latach po zagospodarow aniu zachodzi bardzo słaba m ineralizacja zw iązków  azoto­
w ych (tab. 2). Okres naturalnej „aktyw izacji” takich stanow isk  oceniono w  w aru n­
kach prow adzonych dośw iadczeń na około 7 lat. Przysp ieszen ie tego procesu jest 
m ożliw e przez rozdrobnienie i napow ietrzenie torfu (rys. 1 i tab. 2) bądź przez 
okresow e w ietrzen ie odsłoniętego złoża.

N aw ożenie m ineralne, pozw alające na uzyskanie dość w ysokich  plonów  siana, 
n ie  przyspiesza procesów  m ineralizacji organicznych zw iązków  azotow ych, m oże 
być natom iast korzystne dla przebiegu tych procesów  w  sensie ich in tensyfikacji 
w  okresie w iosennym  (tab. 3).

г . Ф Р О Н Ц К О В Я К

М ИНЕРАЛИЗАЦИЯ АЗО ТН Ы Х СОЕДИНЕНИЙ Б ОТКРЫ ТОЙ ТОРФЯНОЙ
ЗА Л Е Ж И

И н с т и т у т  М е л и о р а ц и и  и  З е л е н ы х  У г о д и й , И с с л е д о в а т е л ь с к о е  О т д е л е н и е  в г. Б ы д г о щ

Р е з ю м е

В 1960— 1964 гг. были проведены полевые и лабораторные исследования, 
целью которых было изучение интенсивности минерализации азотны х соедине­
ний под влиянием агротехнических мероприятий, применяемых при луговом  
освоении торфяника разруш енного бесплановой эксплуатацией торфа. Н еко­
торые ф изические и химические свойства исследованны х почв показаны в таб. 1.

Исследования опирались на непосредственном (без инкубации) химическом  
определении прироста минеральных форм азота (в единице времени) в поле­
вых условиях в течение вегетационного периода. Принцип метода [1,4] за ­
ключается в определении разницы в содерж ании минерального азота (аммоний­
ной и нитратной формы) в несколькодневны х сроках, при изолировании влия­
ния корней растений и обеспечении почвы против вымываемости азота. М ине­
ральный азот определяли в вы тяж ке 1°/о K 2S 0 4; N -N H 4 — титрованием после 
отгона аммиака в аппарате Парнаса; N -N 0 3 — на спектрофотометре Колемана  
по колориметрическому методу с дисульф оф еноловой кислотой. В анализах
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пользовались только деминерализованной водой. В опытах вносились мине­
ральные удобрения в следую щ их дозах  на гектар: N — 60 кг, P 2Os — 55 кг. 
К 20  — 80 кг.

В итоге исследований установлено, что на открытой торфяной залеж и, со 
слабо минерализованом торфом в поверхностном горизонте, в первы х годах  
после освоения азотные соединения минерализуются очень медленно (таб. 2). 
Период естественной „активизации” такого торфяника оценивается, согласно 
результатам опытов, на около 7 лет. Ускорить ход этого процесса возможно  
путем раздробления и аэрации торфа (рис. 1, таб. 2) или путем периодической  
аэрации (проветривания) открытой залеж и.

В несение минеральных удобрений, способствующее получению достаточно 
высокого урож ая, не ускоряет процессов минерализации органических соедине­
ний азота, однако оно мож ет быть полезным для протекания этих процессов 
в смысле их интенсификации в весеннем периоде (таб. 3).




