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IN PEAT SOIL UNDER MEADOW*

A description is given in this study of research on the effect of mineral
fertilizers and cow manure on the state of microflora in peat soil under meadow. The
results obtained show that basic fertilization and micro-elements act chiefly on the
preservation of the proper structure of the soil, and the slight variations in the abundance
of microflora were caused by the intensified development of the plant cover.

The influence of fertilization on macroflora has been investigated repeatedly
and is generally well known, but research workers have been interested to
a lesser extent in the microbiological variations caused by fertilization of
meadow soils. Investigations of this problem have been made in Poland by
Gotebiowska and Falkowski (1952) and Chwastek (1957).

The problem of increasing the productivity of Polish grasslands, as regards
both mass and value of hay, is one which is always current. Considerable sums
of money are invested in land improvement and water management, and in the
cultivation and utilization of grasslands. Complete cultivation of meadows and
pastures by fully ploughed cultivation is extremely expensive, and not necessary
everywhere. In this connection the question arises as to what direction will be
taken by microbiological variations when grasslands are cultivated by the
method of exclusively mineral or stable manure fertilization.

* From the Division of Plant Ecology of Warsaw Agricultural University, Warszawa,
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The aim of the present study was to trace the changes taking place in the
microflora system of peat soil under permanent meadow as the result of fertiliza-
tion by mineral fertilizer (macro- and micro-fertilizers) and stable manure.

l. STUDY AREA

[nvestigations were carried out in the permanent drained meadow on the
“Biel’” bog near Otwock, outside Warsaw. The area is fenland which has
formed in the ancient valley of the River Vistula. Until 1959 the area was

excessively wet, but water relations were regulated by drainage operations.
The peat deposits are of medium thickness, from 1.50 to 1.80 m. The upper
layers are formed of sedge peat, the middle and lower layers of reed peat. On
the site of the experiment the initial vegetation was an association with
a floristic composition similar to the association Caricetum appropinquatae

Tx. 1947, with a considerable percentage of true mosses.
The experiments in fertilization were initiated in 1959 by R. Moraczewski®

by means of the method of random blocks in five belts and five repeats — the
author of the present study made use of these experiments in his microbiological
investigations. Preparation for the investigations consisted in removal of the
mossy layer from the plots chosen. The vascular plants were subjected to the
exclusive effect of fertilizers. The following combinations were used in the
experiments with fertilizers: 1) control — C, 2) K, 3) KP, 4) KPN, 5) KPCa,
6) KPZn, 7) KPMn, 8 KPCu, 9) KPB, 10) KPMo, 11) KPCo, 12) manure.

A diagram and details of the amounts used of each fertilizer are given in the

study (Zimny 1964).

2. MATERIAL AND INVESTIGATION METHODS

Investigations of the changes taking place under the influence of fertilization
were carried out over a four-year period from 1959 to 1962 inclusively. Mean
samples of soil were taken, with the exception of 1959, three times during the
growing season: in May, July and September. The soil was placed in sterilized
jars with ground stoppers and taken to the Division of Plant Ecology of Warsaw
Agricultural University in Warsaw. Microbiological analyses were made
immediately after the samples had reached the laboratory. Soil samples were
taken only from the turf horizon. The following were determined each time in the
soils: 1) The total amount of bacteria, Actinomycetes and fungi, 2) activity of

1R. Moraczewski was interested in the nitrogen transformations in the soil and the
cropping of plants, The results of his investigations will form the subject of a publica-

tion by him,
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the soil in process of ammonification, 3) activity of the soil in process of
denitrification.

The total amount of bacteria, Actinomycetes and fungi was defined by the
plate method, using an agar medium with a soil extract (fertile peat soil). The
medium for fungi was acidified by means of lactic acid to pH 3.5 — 4.5. The pH
of the medium for bacteria and Actinomycetes was established on the level
of pH = 7.

Intensification of the ammonification process was examined by means of
the method of dilutions in an agar medium with addition of pepton, and that of
denitrification in a fluid medium with addition of KNO,.

3. RESULTS OF INVESTIGATIONS

a. Influence of fertilization on the general state
of bacteria

The initial state before the experiment was begun was from 1.3 to 2.3
million bacteria calculated per' 1 g of fresh mass of peat (Tab. I). On the control
unfertilized plot the amount of bacteria did not exhibit any tendency to increase,
but rather a certain degree of stability.

The influence of basic fertilizers KPN, Ca and manure was different. This
was most marked in the summer of 1961 in the case of Ca and manure. The
amount of bacteria on these plots distinctly increased. The action of
phosphorus, potassium and nitrogen was variable. In one year these fertilizers
caused a great increase in bacteria and in another a relatively slight increase
(Tab. I). Micro-fertilizers particularly Zn, have a stimulating effect on increase
in abundance of bacteria. The amount of these micro-organisms constantly and
systematically increased, and in the summer of 1962 attained the maximum
abundance obtained in the experiments, of 12 million organisms per 1 g of fresh
peat mass. Borium caused a similar effect, but to a lesser extent. The action
of Cu was somewhat negative on the total amount of bacteria in the peat soil
under permanent grassland. The remaining micro-elements did not cause

significant changes in the amount of bacteria.
The variations found in the total amount of bacteria should be considered

only as certain tendencies to increase in abundance of these micro-organisms
under the influence of doses of fertilizers, since it did not prove possible to

demonstrate these variations statistifically by an analysis of variances.
During the investigations the bacteria were found to exhibit certain
tendencies to increase their activity depending on climatic conditions. The

period most favourable to their development was the spring and summer,
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Influence of fertilization on the development of bacteria in the peat soil (thousands
of microorganisms per 1.0 g of fresh soil)

Tab. |
| S
A Fertilized
Fertilizing Vegetative fertilized e
combinations season
1959 1960 1961 1962
spring 1900 2300 2100
Control summer 1700 2000 2900 1500
autumn 1400 1600 1400
2100 1600 5100
K i« 1300 2700 2300 2300
1700 2300 2900
| —
2300 2100 4600
KP " 1500 2400 3500 1300
2100 1400 2300
1200 2200 6900
KPN Y 1600 3200 2700 4600
2400 2100 1800
2300 2500 7900
KPCa " 18900 3000 5500 1600
2000 2400 3300
3700 3100 8300
KPZn i 1500 4200 3800 12700
2900 4200 2300
3600 2500 3700
KPMn " 1900 2800 3200 2600
2800 4700 1600
2700 1600 3200
KPCu " 2100 3400 3300 1700
4000 2700 2200
2700 2100 6300
KPB " 2300 2400 2900 4800
2600 1300 5700
2800 2000 7000
KPMo A 2100 2400 4100 3900
5400 3100 2100
2600 1700 5100
KPCo " 2200 2800 5400 1700
2400 2700 3000
e ————————————————————————
3300 3200 4900
Manure " 2000 2700 5300 3600
3300 3600 2300
TR Lo ]




Is

The influence of fertilizers on microflora in soil 61

relatively few bacteria being found in the autumn. The effect of climatic con-
ditions is also evident in the different years, when the amount of these micro-

organisms was differently formed despite the application of the same fertilizing
op erations.

b. Influence of fertilization on the state of Actinomycetes

Before the experiments were begun the amount of Actinomycetes in the
peat soil of the study area was from 0.5 to 0.9 million per 1 g of fresh peat
mass. The unfertilized (control) plot exhibited a constant and systematic
increase in the amount of Actinomycetes (Tab. II). A change in the soil
structure was also exhibited on this plot. The peat became less compact, fluffy
and spongy in structure — the process of rotting constantly progressed.

The action of fertilizers on the abundance of Actinomycetes was relatively
faintly marked. The effect of fertilization was rather to inhibit their rapid
increase, and it was instrumental in the preservation of the proper structure of
the soil. The rapid increase of Actinomycetes should be considered as
a somewhat negative phenomenon, since soil Actinomycetes are eminently
oxygen organisms and in the event of a change of the system in an association
of microflora, in their favour, fairly important changes may take place in
microbiological processes, since the majority of Actinomycetes create
antibiotics, which have not only a positive, but also a negative, effect on the
development of other microorganisms. Certain tendencies to increase were found
as the result of fertilization with potassium, phosphorus, calcium and manure,
particularly in 1961. Of the micro-elements cobalt, borium, and less strongly,
manganese, had a favourable effect on the increase in the abundance of
Actinomycetes. The remainder did not cause variations in the abundance of
these micro-organisms (Tab. II).

[t was found that Actinomycetes developed best during the summer and
autumn, when the humidity of the soil decreased and temperature rose. They
always occurred in the smallest amounts in the spring. Different years can also
be favourable to or less productive of these micro-organisms, the most favourable

year being 1961.

c. Influence of fertilization on the state of fungi in peat soil

Fungi are micro-organisms with ecological requirements (especially in
regard to humidity and aeration) similar to those of Actinomycetes, although
they can exist equally well under conditions in which oxygen is absent; they
then create fermentation processes. They never attain in peat soils the maximum
abundance of their occurrence which they have in acid or sandy soils.
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Influence of fertilization on the development of Actinomycetes in the peat soil
(thousands of microorganisms per 1.0 g of fresh soil)

Tab. 11
[ " Not i X
Fertilizing Vegetative fertilized Fariiien
combinations season 1959 1960 1961 1969
spring 900 400 300
Control summer 900 100 900 1900
autumn 100 5500 3500
* g00. " || 800 1400
K 3. 800 300 2000 3100
| 300 1500 1800
1100 500 900
L KP i 500 100 4400 400
100 1000 2500
‘ 400 200 1500
KPN " 700 600 1600 2800
200 2500 2300
500 | 1100 1900
KPCa " 500 100 2800 300
| 100 1600 3300
400 1600 2900
KPZn . 600 500 2400 2700
300 2100 2800
1100 300 800
KPMn " 700 300 3500 700
100 1300 1600
700 300 900
| KPCu o 600 600 2200 ° 600
100 700 1400
600 200 800
| KRB i 500 200 3900 2200
300 300 3100
WEVIRIPYS T RSN ES0RT
900 100 600
| KPMo . 700 200 1900 1700
200 1500 1100 i
1200 300 1200
KPCo i 500 200 6300 1000
100 1200 1700
500 600 700
Manure " 600 400 3200 2900
100 2100 1900 &
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Influence of fertilization on the development of fungi in the peat soil (thousands
of microorganisms per 1.0 g of fresh soil)

Tab, III
| Not ihe
Fertilizing Vegetative fertilized s ki ]
. cmpbmatlons season 1059 r 1060 1961 10692
spring 0.1 0.4 0.4
Control summer 0.2 0.2 0.6 3.0
autumn 2.0 175 16.7
I 0-2 0-3 3-6
K " 02 0.2 1.9 5.9
y 41 4,0 8.3
4 !
0.1 0.1 1.3
KP " 0.3 0.4 0.5 0.7
3.0 1.9 6.0
| 0.2 0.1 1.3
KPN " 0.2 0.3 0.5 DD
2.4 6.9 11.0
| I |
0. 1 0.8 2.1
KPCa - 0.2 0.2 | | . 0.6
3.3 ' Sy . 4,2
0.1 0.1 8.2 1
KP Zn G “ 0.2 0.3 0.8 3.0 |
7.4 3.6 B
0.1 l 0.1 2.3
KPMn - 0.1 0.1 1.9 |
| Sel 20.0 15.7
| | i | | | ]
0.2 ' Ry
KPCu " 0.1 0.1 0.9
3 3.8 1.0
1 1 Ty 0.3
KPB 4 0.2 el 4.1
, My 1.8
[ * o 0.7
KPMo 5 0.2 0.2 6.2
J 4.3 1.4
1 Y ———
0.1 3.2
KPCo : 0.2 0.3 0.4
4.6 6.4
4 ool
0.1 B |
Manure i 0.1 0.1 4.8
10,2 13.5 |
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The participation of fungi in the soil microflora as a whole was negligible
in the study area. During the initial period of the investigations scarcely a few

hundreds of these organisms per 1 g of soil were found (Tab. III). On the control
plots, as the result of the changes in the physical conditions, the amount of
these micro-organisms rose very considerably. In addition to the control soil
the amount of fungi was observed to increase as the result of fertilization with
potassium, nitrogen and manure. These micro-organisms attained an abundance
in 1962 of 4.8 to 5.9 thousands per 1 g of fresh peat mass. Fertilization with
calcium had an unfavourable effect on the abundance of fungi.

The effect of micro-elements varied. Increase in abundance was found on

plots fertilized with molybdenum, borium, zinc and magnesium. Changes were
not found due to the effect of the remaining micro-fertilizers. The amount of

fungi also varied depending on the vegetation period. Fungi occurred in the
greatest abundance in the autumn, and in the smallest amounts in the spring,
with the exception of the plot fertilized with zinc, where the amount of fungi
found was fairly considerable (Tab. III). The curve of development of fungi
exhibits its minimum in the spring, rises in summer and attains its maximum

level in the autumn.

d Influence of fertilization on the processes of
ammonification and denitrification in peat soil

The productive value of soils depends on the biological processes taking
place in them. One of the basic processes is that of decomposition of organic
mass, owing to which there is constant circulation of matter in nature. The
processes of decomposition of organic mass are positive processes in the
assessment of soils from the aspect of their productive capacity. Other
processes such as denitrification lead to degradation of soils. Increase in the
denitrification process is therefore evidence of the decreasing productive

capacity of the given soils.
Ammonification in the peat soil under permanent grassland proceeded fairly

intensively on the plots fertilized with nitrogen and calcium. Of the micro-
elements borium, cobalt and copper increased the activity of the soils. The
ammonification process was weakest on the control plot. The effect of climatic
conditions on the activity of the ammonificators was not uniform in all the

combinations (Tab. IV).

Denitrification in peat soil, under the conditions of the experiment, is an
indicator of soil degradation. The process was most active on the unfertilized
control plot. On the other hand it was fairly active, particularly in the third

study year, on the plot with zinc. The denitrification process was relatively
weakly active in the soils on plots fertilized with nitrogen, potassium,

phosphorus, manure, manganese and cobalt (Tab. V).
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The lowest quantity of fresh peat causing ammonification (in mg)
Tab, IV
b 58 4ot ™ domi
Fertilizing Vegetative Not Fertilized
combinations season fertilized
1959 1960 1961 1962
spring 0.1 0.01 0.01
Control summer 0.01 0.1 0.01 0.1
autumn 0.01 0.001 0.01
0.01 0.1 0.01
K i 0.1 0.1 0.01 0.01
0.001 0.001 0.1
0.01 0.1 0.01
KP i 01 1 0'01 0-001 0-01
0.001 0.001 0.01
0.1 0.1 0.001
KPN " 0.1 0.1 0.01 0.01
0.001 0.1 0.1
0.1 0.1 0.1
KPCa " 0.1 0.01 0.01 0.001
0.01 0.001 0.001
0.01 0.01 0.01
KPZn " 0.01 0.01 0.1 0.01
i 0.01 0.001 0.01
| 0.1 0.1 0.01
KPMn " 0.01 0.01 0.1 0.01
0.01 0.01 0.01
0.01 0.1 0.0001
KPCu iy 0.01 0.01 0.001 0.001
0.001 0.001 0.01
0.01 0.1 0.01
KPB i 0.1 0.01 0.001 0.01
0.1 0.1 0.001
0.01 0.1 2.01
KPMo " 0.01 0.1 0.01 0.01
0.01 0.01 0.1
0.1 0.01 0.001
KPCo " 0.01 0.1 0.01 0.01
0.01 0.001 0.01 |
0.001 0.01 0.01
Manure i 0.01 0.01 0.1 0.01
0.1 0.01 0.1
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The lowest quantity of fresh peat causing denitrification (in mg)
Tab, V
Not I
Fertilizing Vegetative fertilized b s ]
combinations season 1950 1060 1961 l 1962 l
spring 0. 0,001 0.0001 |
Control summer 0.01 1.0 0.1 0.001
autumn 0.01 0.01 0.01 ,
0.001 0.01 0.001
K " 0.01 1.0 0.1 0.01
0.001 0.1 0.01 h
0.01 0.01 0.001
KP " 0.1 1.0 0.001 0.01
L 0.001 0.001 0.01
0.1 0.01 0.01
KPN o 0.01 0.01 0.1 0,01
0.01 0.1 0.01
0.001 0.001 0.001
KPCa " 0.1 0.01 0.1 0.1
0.01 0.1 0.001
Bt 0.001 | 0.0l 0.001
KPZn " 0.01 0.01 0.1 0.001
| 0.01 0.01 0.001 ,
i 8
0.01 0.001 0.01
KPMn " 0.01 0.1 0.001 0.01
0.01 0.1 0.01 '
- & il ! w— |
0.1 0.01 0.01
KPCu " 0.01 0,01 0.1 0.1
0.001 0.01 0.001
R ————— 1
0.1 0.1 0.01
KPB " 0.01 1.0 Gl 0.01
0.01 0.1 0.01
W 0.001 0.1 0.001
KPMo - 0.01 1.0 0.1 0.01
0.01 0.01 0.1
0.01 0.1 0.01
KPCD y 0.01 1-0 l 0- l 0-0 1
0.01 0.1 0.1
; 0.1 0.001
Manu re 0- 1 0.00 1
0.1 0.001
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e. Total amount of micro-organisms and numerical relations
of each of the systematic groups

The investigations showed that before fertilization was begun the total
amount of micro-organisms was from 2.0 to 2.8 r:illion organisms per 1 g of
fresh peat mass (Tab. I, II, III, VI). Bacteria, the percentage of which varied
from 62 to 82%, were the most abundantly represented of these micro-organisms.
The second component was formed by Actinomycetes, which composed from
18 to 38% of the whole of the microflora found. The percentage of fungi was
minimal during this period, forming a mere fraction of percentage. The general
state of the microflora on the control plot exhibited a tendency to increase
throughout the whole study period of four years. The ratio of each of the
systematic groups markedly varied. The amount of bacteria and their per-
centage in the microflora decreased, while the activity of Actinomycetes rose,
and they became the most important component. The percentage of fungi also
increased, but these organisms remained third in order of importance in the
system of microflora as a whole (Tab. VI).

Variations in the general system of microflora on the plots fertilized with
basic fertilizers and manure consisted in the increase in the amount of
micro-organisms, particularly in the second and third year of experimentation.
The percentage of each group of micro-organisms in the microflora as a whole
points to the distinct domination of bacteria over the other micro-organisms
on the plots fertilized with NPK, Ca and manure. The percentage of fungi was
very small here, being scarcely 0.4% of the total amount of micro-organisms.

Micro-el ements had varying effects on the ratios of the micro-organisms.
The predominance of bacteria over the other groups of micro-organisms was
clearly evident in the first study year. In 1961, under the influence of manganese,
borium and cobalt, and in the spring of 1962 on the plot with zinc, Actinomycetes
predominated (Tab. VI). The percentage of fungi increases very slightly under
the influence of micro-elements, but it in any case it is scarcely 0.6% of the

whole microflora.
In general it must be stated that undegraded peats with good production

potential were characterized by the predominating percentage of bacteria. The
percentage of Actinomycetes and fungi increased most in degraded peat in which
a distinct rotting process was taking place.

4, DISCUSSION OF RESULTS

Peat soils, as hydromorphic formations, are distinguished by different
physico-chemical properties from those of mineral soils. They owe their
existence to excessive humidity, and the character of the formations is
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The per cent composition of microorganisms in peat soil correlated with fertilization
and vegetative season

Tab. VI
Fertili- Number in per cent
zing | Vegeta- :
com= tive bacteria Actinomycetes fungi
:’i‘:; Season | 1950+ 1960|1961|1962|1959*(1960 (1961|1962 |1959*|1960 | 196 1] 1962
T e e L .| 1
Control |summer | 65.4 |95.2 {76.3 |44.1 |34.6 4.8 123.7155.8 0.0 0.0 {10.0 |0.1
automn | — |93.2]22.5/28.5| ~ |6.6(77.3]71.2 | — |0.2 0.2 | 0.3
e 72-4 76-2 78-4 g 27-6 23-8 21-5 b g 0-0 010 0-1
K " 61.9 |90.0 |53.5 |42.5 [38.1 |10.0 |46.5[57.3 | 0.0 | 0.0 |0.0 |0.2
w887 l6L8 616 1 140 0. sta gl Sl b4 0 150
bR 67-6 80-8 83-6 .y 32-4 19-2 ].6-3 s 010 0-0 Oll
KP " 75.0 |96.0 |44.3|76.4 [25.0 | 4.0 [55.7 [23.5 [ 0.0 | 0.0 [0.0 | 0.1
T 95-3 58- 3 47-9 e 415 41-6 52-0 AT 0-2 0- ]. 0. ]
~ frs.oielrlesll - los.01 8. al17.8] < 10.0 10.010.1
KPN " 69.5 |84.2 |62.8 (62.1/30.5 [15.8 [37.2/37.8 | 0.0 | 0.0 {0.0 | 0.1
L hon alan e tagitile i b lns 1889 b d 0uE 1003104
1 82.2169.4180.6 1 <= {17.8130:5119:3 | " ‘B0 102 101
KPCa " 78.2 196.8 |66.2184.2 121.8 | 3.2(33.2/15.8 | 0.0 | 0.0 |0.1 { 0.0
b 7 95. 1 60-0 59-9 Free 4-7 40-0 49-9 bt 0- 2 0-0 0-2
-t PR CHAGIE SIS 4
~ 100.2166.017401 = | 9.81340125801 -~ 140.0 100101
KPZn " 71.4 | 89.4/60.0 |82.4|28.6 |10.6|40.0|17.5| 0.0 | 0.0 |0.0 | 0.1
e 9014 57-5 45'0 — 9-3 42-4 54-9 T— 0-7 0-1 0.1
e e 180.318%.91 — 128.4190. 7 17.7 0.0 | 0.0 [0.1
KPMn " 73.1 190.3(47.7178.7126.9 | 9.7/52.2(21.0| 0.0 | 0.0 |0.1 | 0.1
- 96-4 78-1 49-7 sy 3-4 21-6 49-7 g 0-2 0-3 016
s lre.stss2trg.ol - (206! 15812001 < .} 0.0]10.0 1 0.0
KPCu " 77.8 | 85.0160.0|73.9 [22.2 |15.0|40.0| 26.0 | 0.0 | 0.0 | 0.0 | 0.1
~ Torst10.i6LEl '~ 9412083081 - 0.1
~ tarelelalaa Tl i« |12l BZIYL3l ~ 0.0
KPB " 82.1|92.3| 42.668.5(17.9 | 7.7157.3|31.4| 0.0 0.1
— |89.4|81.0/647| — [10.3]18.7|35.2| — |0.3]0.3]0.1
~ Trsrlos2tosy]l & loaal 48l ' 7.81° % '] 0.0 100 10.0
K PMo " 75.0 | 92.3]/68.3/69.6 [25.0 | 7.7|31.7]|30.3]| 0.0 | 0.0 | 0.0 | 0.1
o 96.3J67.3 65.6 | — | 3.6/32.6 saal o lotrliexian
— les.4las0ls09! - |stetisalite0l ~ | oelo.a] 0.
KPCo " 81.5 | 93.3/ 46.1/62.9/18.5 | 6.7|53.8/37.1] 0.0 | 0.0 | 0.1} 0.0
g 95'8 69-2 63-7 — *0 39.7 36|l e 012 O.IJ 0:2
¥ — [ 86.8]84.2[87.5] — [13.2[15.8[12.5] — [ 0.0[0.0]0.0
Manure | 76.9 | 87.1162.3!55.3(23.1 | 12.9] 37.7| 44.6 | 0.0 | 0.0 | 0.0 | 0.1
— | 96.7|63.0/546| — | 3.0/36.9|45.1| — ]0.3 |0.1]0.3

* Starting point without fertilizing,
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connected with the type of irrigation. It is generally well known that valley
peats — fen peats — are more fertile than transitional peats and sphagnum bogs.
kivery bog, however, requires constant attention after the regulation of water
relations. Kven the most fertile bog undergoes degradation after a certain time
if neglected. The opinion has been generally accepted that marshes and fens
are rich in nitrqgen compounds and management instructions recommended
fertilization exclusively with potassium, with a very slight addition of phosphor-
us. The soils of the ““Biell’”’ bog reacted strongly not only to fertilization with
potassium, phosphorus but very distinctly to nitrogen fertilization, particularly
manure. This is proved by the enclosed diagram of relative crops for the study
period (Fig. 1). The crop on the plots fertilized with (NH,),S0, in 1961 was
7% in comparison with the control plot, and the crop of green mass on the
plot fertilized with manure was as much as 1100% at the same time, that is,
11 times as much. The use of fertilizers altered the species composition of
plants on the study plots. The initial type of vegetation — sedge and moss,
was replaced by grassy plants, and when manure was used for fertilization there
was a greater percentage of papilionaceous plants, white clover (Trifolium
repens L.), meadow clover (7. pratense L..) and Lotus uliginosus Schk.

%
MO0 | 7
L 1960 1961 1 1962 7
: 2
900 #
Z
800 I~ b
A
700 +
600 @
500 + o ~ ,..f
/ e
400 2 2 ////f ,é ;
% 7 ) # )
300 b £ 7/ & //; E
200 %z Z L 3 :
100 | - # ot
A g 57 HEs
C

K KP KPN KPCa KPZn KPMn KPCu KPB KPMo KPCo Manure

Fig. 1. The relative crop from the first and second mowing of green mass in relation
to the control combination (according to the unpublished study by Moraczewski on the
dynamics of nitrogen compounds and ultilization of nitrogen in a drained bog)

The basic fertilizers used had a favourable effect on the state of soil
microflora. Ot the micro-elements zinc, molybdenum, cobalt, and more rarely
manganese or copper, are indicated. Copper had a harmful effect on the micro-
flora system — particularly bacteria (Fig. 2), Actinomycetes and anaerobic
assimilators of free nitrogen (Zimny 1964).
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%o
900 |-

800 |-
700 |
600 Spring
500
400 +
300 +

200

200 |-

i

KPN  KPCa KPZn KPMn KPCu KPB KPMo KPCo Manure

900 —

800 +
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600 |-
200 +
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800
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500

400 +

300 +

200

i

1

1

A

A

C K KP KPN KPCa KPZn KPMn KPCu KPB KPMo KPCo Manure

Fig. 2. Relative amount of bacteria expressed in percentages in relation to the control
combination

Fertilization with basic fertilizers and micro-elements induces decrease in
the denitrification process, and increase in the ammonification process. In
comparing the soils of the ‘‘Biel’” bog with soils examined by other research
workers it must be stated that the peat soil under permanent grassland on the
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fertilized plots exhibits a good productivity value. Unfertilized soils exhibit
rapid degradation, increase in the denitrification process, increase in the amount
of Actinomycetes and fungi. This state is generally considered characteristic
of degraded peats (Gotebiowska, Falkowski 1952).

a4

5. CONCLUSIONS

As the result of the investigations carried out on the effect of fertilization
on microflora systems in peat soil under permanent grassland it may be stated

that:
1. The action of basic fertilizers and certain micro-elements consists in

a tendency to gradual increase in the amount of micro-organisms without any

distinct change in the domination of each systematic group.
2. The addition of copper as a micro-fertilizer resulted in inhibition of the

activity of micro-organisms, particularly of bacteria and Actinomycetes.
3. The production capacity of soil on the plot left unfertilized decreased
markedly while the amount of Actinomycetes, fungi and micro-organisms active

in the denitrification process, increased.
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WPLYW NAWOZENIA MINERALNEGO I OBORNIKA NA UKLAD MIKROFLORY
W GLEBIE TORFOWE]J POD LAKA TRWALA

Streszczenie

W latach 1959—1962 przeprowadzono badania nad wplywem nawozZenia mineralnego
i obornika na uklady mikroflory w glebie torfowej pod lakg trwalg torfowiska ,,Biel”’
kolo Otwocka. Doswiadczenie zaloZono metodg blokéw losowych w pigciu pasach
i w pieciu powtédrzeniach, uwzgledniajgc nastepujgce kombinacje: 1) kontrolna — C,
2 K, 3) KP, 4) KPN, 5) KPCa, 6) KPZn, 7) KPMn, 8) KPCu, 9) KPB, 10) KPMo, 11)
K PCo, 12) obomik. W roku 1959 zbadano stan wyj$ciowy., Poczawszy od 1960 r. zasto-

sowano nawozy %

2W badaniach tych skorzystano z poletek doéwiadczalnych zalozonych przez R. Moraczew-
skiego z Katedry Uprawy Lagk i Pastwisk SGGW, ktéry badal wplyw nawozZenia na plonowanie fgk

i przemiany azotowe w glebie,
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Probki gleb do badaf mikrobiologicznych pobierano w warunkach a'ntySeptycznych,
jako prébki drednie, wylgcznie z darniowej warstwy. W roku 1959 pobrano prébki jedno-
razowo. W pozostalych latach pobierano prébki trzy razy w kazdym roku: w maju, w lipcu
i we wrzedniu, W glebach tych okreslano kazdorazowo ogélng ilosé bakterii, promie-

niowcodw i grzybéw oraz aktywnosé gleby w procesie amonifikacji i denitryfikacji. Bada-
nia przeprowadzono ogélnie przyjetymi metodami. Wyniki zestawiono w tcbelach [-VI.

W wyniku przeprowadzonych badaf stwierdzono, Ze:

1. Dziatanie nawozéw podstawowych i niektérych mikro-elementé6w powoduje ten-
dencje do powolnego wzrostu drobnoustrojéw, bez wyrazZnego protegowania poszczegél-
nych grup systematycznych,

2. Dodatek miedzi, jako nawozu, uwazaé naleZzy za niekorzystny dla mikroflory;
zwlaszcza bakterie i promieniowce zmniejszajg swq aktywnosé,

3. Na poletkach nie nawozZonych obniZyla si¢ wyraznie moc produkcyjna gleby,
a wzrastala natomiast liczba promieniowcéw, grzybéw i drobnoustrojéw czynnych w pro-

cesie denitry fikacji.
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