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MINERALIZATION OF NITROGEN COMPOUNDS IN AN OPEN PEAT
DEPOSIT

Institute of Agriculture Melioration and Grassland Cultivation, Local Research
Branch, Bydgoszcz

INTRODUCTORY NOTES

Considerable areas of open peat deposits, without biologically active
horizons, are formed during levelling the moor surfaces, devastated by
the planless or industrial peat exploitation. It is more and more important
to gain back those unproductive areas.

The process of re-forming soil on the open peat deposits takes place
very slowly in the natural conditions [3, 4, 5], but it may be accelerated
if structural and physical-water properties are changed by means of
agrotechnical treatments [5].

The thermal, air and chemical soil conditions are equally adventageous
for plant growth and development of nitrogen-fixing bacteria. Therefore,
research on the intensity of the nitrogen mineralization in field con-
ditions and under the influence of agrotechnical treatment may be con-
sidered as an attempt at an appreciation of the degree and rate of
activating of those “dead” and biologically inactive soils.

LOCATION AND METHODS

Investigations were performed in 1960—1964 and took place on
undecomposed or slightly mineralized and humificated (mucked) reed-
-sedge — peat-moor and on the meadow-planted research site situated in
the Bydgoszcz Canal Valley. Some physical and chemical characteristics
of the soils are shown in the Tab. 1.



188 H. Frackowiak

Table 1

Some Physicel and Chemical Soil Properties in the Sod Lorizon

Bulk density liax. water Ash o Total N
kg/cabic cepacity content pli in % of
decimeter volume d%y goil H0 dry soil
0.16-0.28 84-90 14-26 7.6-7.75 5.00-3.19

The method adopted in the investigation permitted directly (without
incubation) determine chemically the increments of mineral nitrogen per
unit of time in field conditions. The principle of the method discussed
fully in several papers [1, 2, 6] is to indicate the differences in the content
of mineral nitrogen at intervals over a few days when the plant roots
were isolated and the nitrogen ensured against leaching (by means of
untarred roofing paper). All other ecological conditions were left un-
changed. Repeated determinations of this kind in the vegetation period
provide a fairly clear picture of the content and increments of mineral
nitrogen as an effect of amonification and nitrification processes. Mineral
nitrogen was determined in the 19/ K,SO, extract ammonium nitrogen
by means of a titration method after distilation in the Parnas apparatus,
nitrate nitrogen colorimetrically using Coleman’s spectrophotometer by
the phenoldisuphonic acid method. Only deionized water had been used
for the analysis (Ambrelite and Dowex).

In the experiments, mineral fertilizers were added as follows:
N —60 kg, P,O; — 55 kg, K,O — 80 kg/hectare.

RESULTS AND DISCUSSION

The investigations on mineralization of nitrogen compounds were
carried out on two different research sites. In the first of them an exper-
iment was made of planting 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 nitrogen mineralization research in 1960). The surface
levelling resulted in forming two entirely different objects:

— an open peat deposit with weakly mineralized peat on the surface,
— exploited peat-pits filled up with disintegrated and aerated peat.
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Scheme of the levelling operation on the peatery _é
devastated by planless exploitation of peat ’}/3,’/::,,;//2;,5;7 -
0 50004,057,777)
a — an open peat deposit, b — a filled up peat pit; a Z,/,///;;/ 2/,/,///////// 2
1 — original level of the peatery, 2 — peat-land surfa- /,/'//;é;;,////,/’/,/’/,
ce after levelling A

Full cultivation (ploughing -+ sowing mixed grasses), NPK fertilizing,
and PK fertilizing in the following years were applied for planting the
meadow.

The determination results of periodical mineral nitrogen increments
gathered in Tab. 2 were compiled on the basis of 24-hours increments
noted during the vegetation period. The first period covers the time form
the “starting” of vegetation to the day of the first mowing, the second
period covers the time from the first moving to the day of the aftermath
and the third period covers the remaining part of the vegetation period.

Tasle 2

Periodical Increments of the ifineral Litroger in kg per hectare in the

Layer 1-10 cm
Open peat deposit Filled up peat pit
fod Mineral

Ferio ¥ 1960 1962 1963 1960 1962 1963
N-NH, 11.1 19.6 19.0 17.9 25.5 14.0
! N-NOz 4.7 2.1 4.8 18.2 2.1 12.¢
N-NH,4 10.7 15.9 16.8 15.0 29.6 10.5
1 N-NO-j 2.1 4.2 8.2 16.9 2.8 1o.5

I N-NH, 19.7 10.8 - 30.8 18.4 -

N-NO3 3.1 1.4 - 6.4 3.0 -
(n-im, f‘m_ﬁg;f)‘“’ 28.6 aL.8 48.8 66.0 60.0 53.6

In the first years after planting of meadow, the hay crops from the
two objects were conspiciously different. Considerably higher crops were
obtained from the ‘“filled-up-exploited-peat-pit”. At late as the third
year after planting the meadow the crops respectively amounted to 37,2
and 83,4 quintals of hay per hectare. Similar differences occurred in the
periodical increments of mineral nitrogen (28,6 and 66.0 kg N hectare).
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As years passed, there was a tendency towards levelling crops observed
on both the objects, while at the same time nitrogen mineralization grew
equal. Corps and nitrogen increments gradually increased in case of “the
open peat deposit” while the crops and nitrogen increments decreased
on “the filled-up-exploited-peat-pit”. In 1964, that is 7 years after grass-
ing, crops from both the objects were almost identical. Control investi-
gation of mineralization showed higher development of this procssson the
open peat deposits” (0,43 kg N (hectare/24 hours against 0,29 kg on the
“filled-up-exploited-peat-pit”’). This phenomenon is probably due to bio-
logical “activating” the raw peat soil on the one hand, which results in
improvement of the physical properties of the soil in “the open peat
deposits” and on the other hand to a decrease of the mineralization pro-
cess in the “filled-up-exploited-peat-pit” caused by subsidence of the ori-
ginally loose peat mass and a decrease of its porosity together with perme-
ability to air.

In the following experiment a meadow was planted on an open peat
deposit in order to examine the influence of cultivation and mineral ferti-
lizing upon hay crops as well as on the course of the process of nitrogen
mineralization there. The meadow was planted in 1959 that is two years
before starting researches on mineralization (1961),

Three different combinations were applied:

— full cultivation (ploughing+sowing mixed grasses), mineral NPK
fertilizing,

— self-seeding ++ mineral NPK fertilizing,

— self-seeding without fertilizing.

The determinations of periodical increments of mineral nitrogen were
compiled on the basis of 24 hours increments in the vegetation period
while the experimental periods were separated in exactly in the same way
as in the first experiment.

The higher actual content of the mineral nitrogen in case of the
combination without fertilizing, within the whole season, was probably
caused by the smaller consumption of nitrogen by the underdeveloped
plant cover.

There were some characteristic regularities okbserved in the increments
of the mineral nitrogen. Namely, the increments of the mineral nitrogen
in a combination with 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 without fertilizing the intensity of mineralization was very
low in early spring, increasing gradually as late as at the end of May and
the begining of June. During summer months and autumn the minerali-
zation of nitrogen was always more intesive in case of the combination
above mentioned than in the other ones.
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Table 3

Feriodical mineral nitrogen increments in open peat deposit in kg/ha in 0-10 cum layer

i . e pr | Self . o | Self-seeding without
i period | Mineral N i“_{}_‘ff’i‘}j“_‘”“ - BPK| Self-seeding - NPK | ZTT7oRec 98 W 0w
| 191 .| 1965 1961 1963 1961 1965
lr— |
! . N-xd, 16.1 1.2 7.1 - c.4 15.9
! L-NO5 lo.3 2z.2 15.8 - 25.8 14.5
i . UL, 12.3 6.9 16.3 - 20.1 4.7
) E-O3 | 15.4 12.5 12.9 - 17.9 28.6
|
X i |
g b 7.0 - 7.3 - 8.4 -
i I\I-I\'OrJ ‘ 5.1 - 4.5 - 6.7 -
I+ 11 jointly ) A
| ey . Ii—:i‘()j) | 00.7 52.8 52.1 - 71.2 63.5
! 1
. o N _ |

It can be read from Tab. 3 where periodical increments of mineral ni-
trogen are listed that stronger mineralization (considering the whole
vegetation period) takes place in case of the combination without fertil-
izing. This may be connected with far weaker sod formation in this combi-
nation, which caused stronger insolation, higher soil tempzaratures, easier
soil freezing and aeration. Consequently there might occur certain changes
of structure and other peat properties. It should be assumed that the
acceleration of the activating process of the open peat deposits can be
expected by causing periodical aerating, that is leaving a deposit (ploughed
top layer) without sod formation under the influence of atmospherical
factors. Similar conclusions may be drawn on the basis of other experi-
ments [5] performed on the same object.

CONCLUSIONS

In the first years of cultivation there occurs a very weak mineralization
of nitrogen compounds in an open peat deposit with weakly mineralized
peat of the top layer. The period of natural “activating” of such environ-
ments is estimated to last for 7 years in conditions of the performed
experiments. This process can be accelerated by disintegrating and aera-
ting the peat and also by periodical weathering of an open, not sodded
deposit.

Mineral fertilization, allowing to attain quite high crops of hay, does
not accelerate the mineralization processes of nitrogen, but may be favo-
urable in the course of these processes in the spring.
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H. FRACKOWIAK

LE MINERALISATION DES MATIERES ORGANIQUE AZOTEES DANS UNE
COUCHE DE TOURBE

Institut d’Amélioration et des Herbages Section Regionale des Recherches a Bydgoszcz

Résumé

Au cours des années 1960—1964 on a fait des recherches tant aux champs qu’au
laboratoire ayant pour but I’éstimation de la capacité de la minéralisation matiéres
organique azotées sous l'influence des activités agrotechniques relatifs a la mise
en prairies des tourbiéres devastées par une exploitation irrationelle de la tourbe.
Certaines propriétés physiques et chimiques des sols examinés ont été présentés
dans la table 1.

On a appliqué dans ces études la méthode de détérmination chimique directe
(sans incubation) des accroissements de l’azote minéral dans une unité de temps
dans des conditions du sol en place pendant la période de végétation. Le principe
de cette méthode [1, 4] consiste a la détérmination de la différence de teneur en
azote minéral (I’état d’ammonique et nitrique) a intervalles de quelques jours — les
racines des plantes étant isolées et les sols protégés contre le lessivage. L’azote
minéral fut détérminé dans une extraction de 1%, de K,SO,, N-NH, par titrage
apres distillation dans l'appareil de Parnas, et le N-NH; par colorimétrie au spectro-
photométre de Coleman d’aprés la méthode a I’acide du phenol bisulphonique. On n’a
employé pour les analyses que l’eau déionisée. On a applique dans les expériences les
doses suivantes d’engrais mineraux: N — 60 kg/ha, P,O; — 55 kg/ha, K,O — 80 kg/ha.

D’aprés les études effectuées on peut conclure que dans le sol tourbeux faible-
ment minéralisée, privé de la couche superficielle, dans les premiéres années apres
la mise en valeur n’a lieu qu'une trés faible minéralisation matiéres organique
azotées (table 2). On a estimé que dans les conditions d’études effectuées, la période
,d’activisation” naturelle de tels sols tourbeux a été environ 7 ans. On peut accélerer
ce processus par émiettement et aération de la tourbe (dess. 1 et table 2), soit par
une décomposition superficielle périodique de la couche de tourbe découverte.

L’emploi des engrais minéraux, permette d’obtenir des récoltes assez élevées
de foin, ce qui n’accélére pas de minéralisation des matiéres organique azotées du
sol mais peut contribuer au développement favorable de ces processus pour leurs
intensification au printemps (table 3).
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H., FRACKOWIAK

MINERALISIERUNG VON STICKSTOFFVERBINDUNGEN IN AUFGEDECKTEN
TORFABLAGERUNGEN

Institut fiir Landwirtschaftsmelioration und Griinlandkultur, Aussenstelle in Bydgoszcz

Zusammenfassung

In den Jahren 1960—1964 wurden die Feld- und Laborunterschungen zwecks
Bestimmung der Intensitdt der Stickstoffverbindungenmineralisation unter dem
Einfluss von agrotechnischen Massnahmen, die mit der Griinlandbewirtschaftung
auf den durch planlose Torfgewinnung zerstorten Moorflichen verbundenen sind
durchgefiihrt. Manche physikalischen und chemischen Eigenschaften der unter-
suchten Boden sind in der Tabelle 1 dargestellt.

In den Untersuchungen wurde die Methode der unmittelbaren (d.h. ohne
Inkubation) chemischen Bestimmung der Mineralstickstoffzunahme im Laufe eines
Zeitabschnittes in Feldbedingungen in der Vegetationsperiode angewandt. Diese
Methode [1, 4] besteht in der Bestimmung der Unterschiede im Gehalt des Mineral-
stickstoffes (Ammon- und Nitratform) im Abstand von einigen Tagen, bei isolierung
der Pflanzenwurzel und beim Schutz des Stickstoffs vor der Auswaschung. Der
Mineralstickstoff wurde im Auszug von 1% K,SO,, N-NH, mittels Titrierung nach
der Destillation im Parnas-Apparat und N-NO; kolorimetrisch auf dem Coleman-
Spektrophotometer nach der Methode mit der Phenoldisulfonsdure, bestimmt. In
den Analysen wurde ausschliesslich das entionisierte Wasser angewandt. In den
Versuchen wurde mineralische Diingung' in den Gaben: N —60kg, P,O;—55Kkg,
K,O — 80 kg/ha angewandt.

Die Untersuchungsergebnisse zeigten, dass in aufgedeckten Torfablagerungen,
mit schwach mineralisiertem Torf in der oberen Schicht, in den ersten Jahren nach
der Bewirtschaftung eine sehr schwache Mineralisierung von Stickstoffverbindungen
erfolgt (Tab. 2). Die Periode einer natiirlichen ,,Aktivierung” solcher Standorte war
in Bedingungen der gefiihrten Untersuchungen fiir etwa 7 Jahre geschitzt. Dieser
Prozess kann mittels Zerkleinerung und Beliiftung des Torfes (Abb. 1 und Tab. 2)
beschleunigt werden.

Mineralische Diingung, die ziemlich hohe Heuertridge zu erhalten ermoglicht,
kann die Mineralisierungsprozesse der organischen Stockstoffverbindungen nicht
beschleunigen, sie kann aber den Verlauf dieser Prozesse, hinsichtlich einer Inten-
sivierung derselben im Friihjahr (Tab. 3) begiinstigen.

H. FRACKOWIAK

MINERALIZACJA ZWIAZKOW AZOTOWYCH W ODSELONIETYM ZEOZU
TORFOWYM

Instytut Melioracji i Uzytkéw Zielonych, Terenowy Oddziai Badawczy, Bydgoszcz

Streszczenie

W latach 1960—1964 prowadzono badania polowo-laboratoryjne, majgce na celu
zbadanie natezenia mineralizacji zwigzk6w azotowych pod wplywem zabiegéw agro-
technicznych, zwigzanych z zagospodarowaniem lgkowym torfowisk zdewastowa-

13 Foczniki gleboznawcze
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nych bezplanowg eksploatacja torfu. Niektére wlasciwosci fizyczne i chemiczne
badanych gleb przedstawiono w tab. 1.

W badaniach stosowano metode bezposredniego (bez inkubacji) chemicznego
oznaczania przyrostow azotu mineralnego w jednostce czasu w warunkach polowych
w ciggu okresu wegetacyjnego. Zasada metody [1, 4] polega na oznaczaniu réznicy
w zawarto$ci azotu mineralnego (formy amonowej i azotanowej) w odstepach kilku
dni przy odizolowaniu korzeni ro$lin oraz zabezpieczeniu azotu przed wyplukiwa-
niem. Azot mineralny oznaczano w wyciggu 1% K,SO,— N-NH, — miareczkowano
po destylacji w aparacie Parnasa, a N-NO; — kolorymetrycznie na spektrofotometrze
Colemana metodg z kwasem fenolodwusulfonowym. Przy analizach stosowano wy-
tgcznie wode dejonizowana. W doswiadczeniach stosowano nawozenie mineralne
w nastepujacych dawkach: N — 60 kg, P,O; — 55 kg, K,0 — 80 kg/ha,

W wyniku przeprowadzonych badan stwierdzono, ze w odstonietym zlozu tor-
fowym ze stabo zmineralizowanym torfem w wierzchniej warstwie, w pierwszych
latach po zagospodarowaniu zachodzi bardzo staba mineralizacja zwigzkéw azoto-
wych (tab. 2). Okres naturalnej ,,aktywizacji” takich stanowisk oceniono w warun-
kach prowadzonych do$wiadczen na okolo 7 lat. Przyspieszenie tego procesu jest
mozliwe przez rozdrobnienie i napowietrzenie torfu (rys. 1 i tab. 2) bgdz przez
okresowe wietrzenie odstonietego zloza.

Nawozenie mineralne, pozwalajace na uzyskanie do§¢ wysokich plonéw siana,
nie przyspiesza procesdw mineralizacji organicznych zwigzkéw azotowych, moze
by¢ natomiast korzystne dla przebiegu tych proces6w w sensie ich intensyfikacji
w okresie wiosennym (tab. 3).

I'. ®POHIKOBAK

MMHEPAJIM3AIIMA A3OTHBIX COEAMHEHMM B OTKPBITOV TOP®SIHOMU
SAJEXN

Muetutyt Mennopaipit M 3eJieHbIX Yroawmii, VicciegoBaTenbcKoe OTaeNleHMe B I'. BbIATOLL

Pe3wowMme

B 1960—1964 rr. OblIM IIpoBeneHbI IIOJIEBble M JabopaTOpHbIE MCCIETOBaHMA,
LeJIbI0 KOTOPBIX ObLIO M3y4YeHME MHTEHCHMBHOCTM MMUHEpPaNIM3aluy a30THBIX COeAMHEe-
HMII TIOX BJMAHMEM AarpoTeXHWYECKNX MEPONPUATHII, NPMMEHseMbIX IIPU JIyroBOM
GCBOEHMM TOp(gAHMKA pa3pylleHHoro OecrnjaHOBOI SKcruryartaumeir Topda. Hexko-
TOopble (hyM3MYECKNe M XMMMYeCKle CBOJCTBA MCCIE€NOBAHHLIX IIOYB IIOKAa3aHbI B Tad. 1.

ViccnenoBaHMA ONMMpPaNdMChb Ha HerocpencTBeHHOM (0e3 mHKyOaimm) XMMUYEecKoM
OMpenesieHny IIPMPOCTa MMUHEPAJbBHbIX hopM asora (B eAuHMIE BPEMEHU) B IIOJIE-
BBIX YCJOBUSAX B TedeHMe BereTaluyMoHHOTo nepuopma. Ipumuumn wMmertoma [1,4] 3a-
KJIIOYAeTCA B ONpPeneJeHMM PasHHIbl B COIePIKaHMM MMHEPAJBHOTO a3oTa (aMMOHMM-
HOI1 ¥ HMTPATHOM (POPMbI) B HECKOJBKOAHEBHBIX CPOKaX, NPMU MIOJMPOBAHMM BJIMA-
HMA KOPHEI pacTeHuil u odecreyeHuy! ITOYBBI IIPOTVME BbIMBIBAeMOCTM a3ora. MmuHe-
pajbHBI a30T omnpenensaay B BbITAxKKe 1% K,SO;; N-NH; — TuTpoBaHMEM II0Cie
OTroHa amMMmmaka B anmnapare Ilapuaca; N-NO; — Ha crnekrpodgoromerpe Koaemana
0 KOJIOPMMETPMUYECKOMY METOAY C IUCYJIbMO(eHOJICBOM KucjaoToi. B  anann3ax



Mineralization of nitrogen compound 195

JIOJIL30BAJIMCh TOJIBKO JeMMHEepaJM30BaHHOM BOXOVW. B omblTaX BHCCUIMCL MMUHe-
pajbHble yROOpeHMA B CJIEAYIOLIMX no3ax Ha rekrap: N — 60 kr, P,Os — 55 Kr,
K,O0 —80 xr.

B wurore mccienoBaHMII yCTAHOBJIEHO, YTO Ha OTKPLITOM TOPMAHOM 3ajiexku, cO
cnabo MMHEpPaJIM30BaHOM TOP(GOM B IIOBEPXHOCTHOM TIOPM30HTE, B IIEPBLIX TroAax
Iocjle OCBOEHMA a30THBbIE COEAMHEHMA MMHEDPAJIMUIYIOTCA O4YeHb MemJieHHo (Tab. 2).
Ilepnon ecTECTBEHHOM ,,aKTMBM3aUuM’ TakKOro TOPMAHMKA OLIEHMBAETCA, COIJIACHO
pe3yJbTaTaM ONBITOB, Ha OKOJIO 7 JeT. YCKOPMTb XOJ STOro IIpolecca BO3MOXKHO
nyTeM pa3apobieHusa M aspauuyu Ttopda (puc. 1, Tab. 2) MIM ImyTEeM IEePUOAUMYECKO1
aspaumuM (IIPOBETPMBAHMA) OTKPBITOV 3aJIeKU.

BHecenne MuHEpaJbHbIX YZAOODEHNI, CIICCOOCTBYIOLL€Ee IIOJNYYEHUIO MIOCTATOYHO
BBICOKOTO ypozKas, He YCKOpPAeT IIPOLIeCCOB MMHEpaam3alMy OPraHudecKuX CoeiuHe-
HMIA a30Ta, OAHAKO OHO MOXKET ObITb IIOJIE3HBIM JMJIA IIPOTEKaHMA ITUX IIPOLIECCOB
B CMbICJIe MX MHTeHcudMKauuy B BeceHHeM Iepuope (tad. 3).






