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Relatively large areas of Europe including Poland particularly those
glaciated in the Pleistocen are covered by soils formed from sands.
These soils are usually non-fertile. Therefore an important task for
agriculture is their reclamation to increase of crops. One of the recla-
mation means is melioration ploughing with the use of various materials
to change the make-up of the soil profile [9].

Among numerous papers on melioration of sandy soils [1, 3, 5, 6, 8, 12]
only few of them deal with the effects of the above opperation on the
organic matter in these soils [3, 6, 8].

METHODS AND SOIL CHARACTERISTICS

Soil samples were taken from experimental plots at the Uhrusk Agri-
cultural Experimental Station of the School of Agriculture in Lublin.
This station is in East Poland and its ecological conditions are characte-
ristic for the Large East European Lowland. The soils examined belong
to the pseudopodzolic ones formed from fluvioglacial sands [4]. Their
texture is as follows:

Partic. ¢
Depth in cm 1—0, 1 mm 0,1—0,01 < 0,01
% % %
0—25 85 9 6
30—50 89 7 4
60—70 87 10 3
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The data of chemical properties are given in table 1. The field in whith
experiments vere caried out was with the following crop succession:

1962 — potatoes manured,

1963 — maize for green forage,

1964 — lupin,
1965 — Sheep’s fescue (Festuca ovina) with Lady’s fingers (Antylis
vulneraria),
1966 — rye.
Table 1
Sozxe properties of soils investigated
! i Aveiliblo
. Sample Lepth | Totel ! Total . R ! m'eéo/ilgo &
" YNo. cm c i N C:N in 1N
' KCl
| P05 | K0
1 5-15 | 0.5 | 0.14 4.2 6.0 11.0 4.6
., DB | o.546 | 000 | 5.5 6.3 11.9 9.9
D a0-a5 | 0359 1 0.3 | 4.3 6.7 8.4 | 5.1
5 5-15 © 0.557 | 0.13 4.3 6.1 6.7 5.2
40-45  0.780 | 0.1l 7.7 6.6 15.8 8.8
I,
4 515 ¢ 051y | 0.13 4.0 6.1 13.8 8.4
5 5-15 0.529 | 0.14 3.8 6.2 10.6 5.4

Soil samples vere taken in autumn 1966 from experimentale plots with
folloving combinations:

1. Ploughing at 25 cm without melioration manuring, full fertilizing

(NPK).

2. Melioration ploughing — 500 q of manure ploughed down at 45 cm

in autum 1961, full fertilizing (NPK).

3. Melioration ploughing — peet ploughed down at 45 cm in autum

1961, full fertilizing.

Extra samples were taken:

4, From bare fallow since 1962. Surface ploughing to controle weeds,

without fertilizing.

5. From field with sheep’s fescue; full fertilizing.

The composition analysis of organic compounds was done with Bo -
ratynski and Wilk method [2]. Optical density of humic acids was
determined by the method described by Kononowa [7]. The content
of organic C and N, pH, available P;0O; and K,O were estimeted with
known and generally used methods.
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RESULTS

The data of the organic matter analysis are shown in Tab. 2 and Fig. 1.
They point to effective influence of melioration ploughing on the compo-
sition of organic compounds in light soils. It becomes distinct in the in-
crease of humic acids content especially, what in consequence results in
broder relation of Ch:Cf in soils with melioration ploughing. In those
soils there can also be noticed on inc¢rease of humin and ulmin content
what undoubtedly leads to improvement of physical properties of there
soils. On exceptionaly large amount of humins and ulmins is in the layer
at the depth of 40—45 cm in the soil being meliorating with peat at this
depth.

Table 2
Composition of organic matter of soils investigated
Soluble compounds Soluble cowpounds
Ll in NeyPy0; of total in NeOH of =~ total .
Bitumins cc-'g C-% - Humins
Sample | Depth | in total Ch:Cf ch:cf and
No. cm C bumic |fulvic humic | fulvie| ulmins
% totsl acids |acids total acids | acids
swount| ch | ¢f smount| ch | f
1 5-15 1.7 12.2 5.1 7.1 0.72 23.5 | 1.1 12.4 0.90 56.6
2 5-15 1.7 11.0 5.1 5.9 0.88 12.6 7.1 5.5 1.30 0d.7
40-45 9.8 14.3 6.8 1.5 0.91 22.0 | 12.2 9.8 1.24 53.9
5 9-15 1.7 11.8 6.1 5.7 1.06 18.3 | 11.1 7.2 1.55 62.2
! 40-45 3.2 9.2 5.0 4.2 1.18 10.0 5.8 4.2 1.57 7.6
4 5-15 1.5 13.5 7.5 11.0 0.63 25.4 | 12.0 15.4 0.950 48.6
5 5-15 9.2 11.3 5.1 6.2 0.82 22.7 | 10.¢ 12.1 0.88 56.8

It seams to be brought about by introducing a large amount of “humic
coal” together with peat; such a distinct stabilization of humic compounds
in the form of organo-mineral complexes is not likely to occur in soils
of such a “light” texture.

A small amount of soluble in weak solvents substances prooves the
presence of a great quantity of “humic organic coal” and other substances
undergoing slow decomposition. They microbiological decomposition is
slower then in other soils investigated because of the broadest relation of
C:N and because of a small content of simple organic compounds.

It is, however, interesting that though slow yet successive humification
process leads above all to the formation of humic acids.
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Extinction curves of humic es acids of soils examinated

However the introduced melioration manure doses decompose much
quicker than peat. This is favoured by greater participation of the intro-
duced matter of organic compounds which easily undergo microbiological
restoration. In a deeper layer (40—50 cm), however in relation to the
surface on this process is slower what facilitates the following manure
action and it obviously inhibits possible losses which may occur in light
soil during a rapid decomposition of the organic matter.

The delay of the decomposition process can be seen distinectly by the in-
creased amount of fresh humic compounds (pyrophosphate fraction) still
after 5 years in the deeper layer and by a generally considerable amount
of soluble forms in that horizon, whereas in upper horizons no distinct
differences in relation to typical cultivation are observed. It is worth
noticing that like in the meliorated soil with peat there can be found an
increase of humic acids content with the use of manure what can be taken
as the factor of improved farming [3].

Less significant though distinct differences were found in the compo-
sition of organic compounds by typical cultivation but under various plant
cover. A distinct increase of mobile humic compounds, soluble in pyro-
phosphates, can be noticed in a sample of bare fallow. The organic com-
pounds in that sample possess a more mobile character, and humus acids
are represented by the contained quantity of fulvic acids the relation of
which to humic acids is the broadest of all soils investigated. Due to
the lack of fresh organic matter supply for that soil it appears that the
decomposition of the proper humic compounds by the soil “edafon” is like-
ly to start what must result with determined succession in depolymeriza-
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tion and decondensation of acids and in the occurrence of a more consi-
derable amount of humine acids with a small aromatic nucleus (fulvic
acids).

The improvement of conditions for the formation of a greater amount
of humic acids, though not so distinct as by melioration ploughing, can be
observed under the cover of sheep’s fescue. This is confirmed by the
data obtained and by those from other soils on the influence of some many
years old plant covers [10, 11] on the composition of humic compounds.
Under grass cover this takes place mainly due to the permanent lack of
oxydation because of this field being not cultivated for many years and
because of a relatively steady supply of a fresh organic matter.

From the extinction curves there can be observed an advantageous
influence of melioration ploughing not only on the increase of humic acids
amount but also on the condensation degree of their aromatic nucleus.

Aromatic nuclei of humic acids in the upper layers of soils with melio-
ration ploughing with the use of manure and peat are bigger than those
of acids selected from other soils. The smallest nuclei occur in humic acids
from the melioration layer of manure. This would support earlier state-
ments and still active restoration processes of organic matter in the poli-
merization and condensation stages of nuclei of new-formed humic acids.
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L’INFLUENCE D’UNE CULTURE D’AMENDEMENT ET DE LA COUVERTURE
VEGETALE SUR LA SUBSTANCE ORGANIQUE DES SOLS LEGERS

Chaire de Pédologie de la Haute Ecole d’Agriculture a Lublin

Résumé

On a prélevé a la ferme expérimentale de Uhrusk appartenant a la Haute
Ecole d’Agriculture de Lublin, des échantillons du sol des champs d’expérience cing
ans apres une culture d’amendement avec application du fumier et de la tourbe,
comme substance introduite & 45 cm de profondeur dans le profil d’un sol sablo-
neux. A fine comparatives on préléva aussi des échantillons d’un champ cultivé
et fumé d’une fagon identique, mais non amendé en profondeur ainsi que d’un
champ en friche et d’'un champ engazonné par la fétuque ovine.

On analyse par la méthode de Boratynski et de Wilk la composition de la
substance organique dans les échantillons prélévés et on détermina la densité
optique des acides humiques séparés.

En se basant sur les données obtenues on peut tirer des conclusions suivantes:

1. Une culture d’amendement tant avec l’application du fumier que de la
tourbe, a eu une influence positive sur la quantité de la substance organique, par
rapport & une culture traditionnelle.

a. la quantité des acides humiques augmentaet leur rapport aux acides
fulviques diminua,

b. les acides humiques se distinguaient par une plus grande condensation du
novau aromatique, surtout les acides humiques des niveaux de surface.

2. La dvnamigue de déccmposition de la substance organique introduite en
profondeur du profil du sol est retardée par rapport a celle des niveaux de surface,
ce qui favorise son action successive plus longue. Les combinaisons humiques
formées de cette décomposition se distinguent par une prépondérance des acides
humiques sur les acides fulviques.

3. Parmi les facons d’usage du sol l’influence la plus favorable sur les combinai-
sons humiques avait — un engazonnement permanent, la moins favorable —les sols
en friche.
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EINFLUSS DER MELIORATIVEN BEARBEITUNGSMASSNAHMEN UND DER
PFLANZENDECKEARTEN AUF DEN ORGANISCHEN STOFF LEICHTER BODEN

Lehrstuhl fiir Bodenkunde, Landwirtschaftliche Hochschule in Lublin

Zusammenfassung

Im Versuchsgut Uhrusk der Landwirtschaftlichen Hochschule in Lublin wurden
von den Versuchsparzellen, nach flinfjahriger meliorativen Bearbeitung derselben
unter Einbringung des Stallmists und des Torfes auf die Tiefe von 45cm in den
Sandbodenprofil, die Bodenproben entnommen. Zwecks Vergleich wurden auch die
Bodenproben von einer identisch bearbeiteten und gediingten Parzelle, aber ohne
Untergrundmelioration, sowie von einer Schwarzbrache und einer mit Schafschwin-
gel bewachsene Fldche entnommen.

In den angesammelten Proben wurde nach der Methode von Boratynski und
Wilk die Zusammensetzung des organischen Stoffes analysiert und die optische
Dichte der abgesonderten Huminsduren bestimmdt.

Auf Grund der erhaltenen Daten konnen folgende Schliisse gezogen werden:

1. Die meliorative Bearbeitung, sowohl mit Stallmist- als auch Torfeinbringung,
libte einen glinstigeren Einfluss auf die Qualitat des organischen Stoffes, im Ver-
gleich zur traditionellen Bearbeitung, und zwar:

— es erhohte sich Huminsdurengehalt bei einer Verengung des Verhiltnisses zwi-
schen denselben und den Fulvosduren;

— es trat eine hohere Kondensation des aromatischen Kernes der Huminséuren,
insbesondere dieser aus den oberfldchlichen Horizonten.

2. Die Abbaudynamik der in die Bodenprofiltiefe eingebrachten organischen
Stoffe ist im Verh#ltnis zu oberen Horizonten verspitet, was zur Verlidngerung der
Nachwirkung derselben beitriagt. Die sich davon bildenden Humusverbindungen
zeichnen sich mit einem Ubergewicht von Huminsiduren iliber Fulvosiuren in den-
selben aus.

3. Unter den Nutzungsarten wirkt auf die Humusverbindungen die Dauerbera-
sung am gilinstigsten, die Schwarzbrache — weniger glinstig, auf.

R. TURSKI, M. FLIS

WPEYW MELIORACYJNEJ UPRAWY I POKRYW ROSLINNYCH
NA SUBSTANCJE ORGANICZNA GLEB LEKKICH

Katedra Gleboznawstwa WSR, Lublin

Streszczenie

W gospodarstwie doswiadczalnym Uhrusk WSR w Lublinie pobrano prébki
z poletek do§wiadczalnych w pieé lat po uprawie melioracyjnej z zastosowaniem
obornika i torfu jako substancji wnoszonej na gleboko§é 45cm w profil gleby
piaszczystej. Dla poréwnania wzieto prébki z poletka identycznie powierzchniowo
uprawianego i nawozonego, lecz nie meliorowanego wglebnie, oraz z czarnego ugoru
i pola zadarnionego kostrzewg owczg.
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W zebranych prébkach przeprowadzono metodg Boratynskiego i Wilka analize
sktadu substancji organicznej oraz oznaczono gesto§é¢ optyczng wyodrebnionych
kwaséw huminowych.

Na podstawie zebranych danych dadzg sie wyprowadzi¢é nastepujgce wnioski:

1. Uprawa melioracyjna zaréwno z zastosowaniem obornika, jak i torfu wptly-
nela korzystnie na jako$§¢ substancji organicznej w stosunku do uprawy tradycyjnej:

— nastgpilo zwiekszenie iloSci kwaséw huminowych i zwezenie ich stosunku
do fulwokwasow,

— kwasy huminowe odznaczaly sie wiekszg kondensacjg jadra aromatycznego,
szczegoblnie kwasy huminowe z pozioméw powierzchniowych.

2. Dynamika rozkladu substancji organicznej, wniesionej w giab profilu gle-
bowego, jest opézniona w stosunku do poziomdéw wierzchnich, co sprzyja jej dtuz-
szemu nastepczemu oddzialywaniu. Tworzgce sie z niej zwiazki préchniczne odzna-
czajg sie przewagg kwaséw huminowych nad fulwokwasami.

3. Ze sposobu uzytkowania najbardziej korzystnie oddzialywalo na zwigzki
prochniczne trwale zadarnienie, najmniej czarny ugoér.

P. TYPCKIH, M. @JIUC

BIMAHUE MEJMCPUPVYIOINEVM BCIIAIIKM UM PACTUTEJBHOTIO IIOKPOBA
HA OPTAHMYECKOE BEIIECTBO JIETKUX IIOYB

Kadpenpa IlouBoBeneHitss, Bricuiaa CenbCKOXO03AMCTBEHHas llIkoja, J0O6JaMH

Pe3wowme

Ha onbiTHOM Xxc3aiicTBe ¥Yrpyck BCILI B Jlro6amHe ObLIM B3ATHI 00pa3lbl IIO0YB
C JeJIAHOK IIATH JIeT CIIYCTSA II0CJie BBINOJIHEHMA MeJMOPHMPYIOUIeil BCHAIUKI{ C Mpu-
MeHEeHMeM HaBo3a M Topda, BHOCMMBIX B IIeCUAHYIO IOYBY Ha IayouHy 45 cm. Onsa
cpaBHeHMA ObIIM OTOOpaHbl 006pa3ubl ¢ aHaJOIM4YHO oO6pabaTbiBaeMoit M ynobpsemoit
OeJNAHKY, HO 0e3 MenMOopMpYIOLlleil BCMALUKY, a TaKxKe C IIoJA HaXOQAILLEerocs IIOn
YepHbIM IIapOM M IOJ MOKPOBOM OBCAHMLBLI OBEYbEell.

B orobpaHHBIX 0O0Opa3lax OMNpPeAeJIfAdy COCTAaB OPTraHM4YecKOro BeIllecTBa II0 Me-
ToAYy BopaThIHBCKOro M Bujabka M 0003HAYa M ONTMUECKYIO IIJOTHOCTHL I'yMMHOBBIX
KMCJIOT.

Ha oCcHOBaHUM MOJIYYEHHBIX NAaHHBIX MOTYT CbIThb CHeJIaHbl CJEAYIOILME BbIBOALI:

1. Meauopupyiollasa BCIallKa TakK C IIPMMeHEeHMeM HaB03a, KakK M Topda, Io-
JIOKUTEJNBLHO IIOBJMAJA Ha KadeCcTBO OPraHM4YecKOro BelecTBa, [0 CPaBHEHUMN
C OOBIKHOBEHHOI (TPaZMLIMOHHOM) BCIAILKO:

— II0OCJIeOBAaJI0 YBEJMUYEHMEe KOJMYEeCTBa TYMMHOBBIX KMCJIOT M 3aTECHEHME UX
COOTHOLIEHMA K (QYJIbBO-KMCJI0TAM

— T'YMUHOBBIE KMCJIOTBI OTJMYAJMCh OOJIbLUE) KOHAEHCHMPOBAHHOCTBLI apoMaTy-
YeCKOro sapa, ocober:HO ryMMHOBBIE KMCJIOTHLI M3 ITOBEPXHOCTHBIX TOPM30HTOB.

2. MuHaMMKa DPa3JI0KEeHUA OPraHMYecKOoro BellleCTBA BHOCMMOTO IJyOzKe B IOd-
BEHHBIII Npo(uab NPOTEKaeT MeJJjeHHee, II0 CPaBHEHNMM C BHECEHMEM B BepXHUe
TOPM3O0HTLI, UTO crocoGeTByeT GoJiee IIMTENIBLHOMY €ro rnociexeiictBuio. Ob6pazyro-
u{yiecd M3 HEro ryMyCOBble COEAVHEHUA OTJAMYAIOTCA IIPEeodJIafaHMeM TIyMMHOBBIX
KHCJIOT Haj (YJIbBOKMCIIOTAMM.

3. VI3 crmocoGoB IIOJB30BAHMA HamMOOJICe IIOJOKUTEJIBbHO Ha TYMYCOBbIE COenuHe-
HUA JeCTBOBAJIa MHOTOJIETHAA JepHMHA, HauMeHee ITOJIOJKUTEJbHO — YepHBIN nap.



