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ABSTRACT: There were tested microorganisms in differents soils at Admiralty Bay
region. The physiological groups of microorganisms were restricted by the kind of
organic matter. There were found in ornithogenic soils in higher number the following
groups of microorganisms; proteolytic bacteria, uric acid and L-asparagine ammonifying
bacteria, chitin degrading bacteria, lecithin degrading bacteria and calcium phosphate
dissolving bacteria. The nitrifying bacteria were found in lower horizons of ornithogenic
soils in higher number. The nitrogen fixing bacteria were found in mineral soils covered
by plant associations, only. The spore-forming bacteria were detected in ornithogenic
soils and in soil influenced by man.
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1. Introduction

The soils at Admiralty Bay region (62°09° S, 58°28" W) on King
George Island are strongly differentiated because this area belongs to the
“Maritime Antarctic Zone” (Holdgate, 1964). This region has much ice-free
lowland and a variety of plant and animal life (Presler 1980, Rakusa-
Suszczewski 1980, Jabtonski 1984, Ochyra and Wieczorek in pre-
paration) as well as has milder climate with higher summer air and soil
temperatures and there is a great deal of precipitation (Nowosielski 1980,
Zubek 1980). These conditions stimulated formation of different soils

* This work was supported by the Polish Academy of Sciences within the MR-II-16
Project carried out at the Arctowski Station during Fourth Antarctic Expedition 1979/1980
headed by Dr. A. Myrcha.
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(Syroeckovskij 1959, Tedrow and Ugolini 1966, Ugolini 1972, Tatur
. and Myrcha 1984).

There is not so much data about physiological groups of microorganisms
which take part in mineralization of organic matter in this region. The
total numbers of bacteria, fungi and algae were counted and correlated with
increase of organic matter content (bird excrements, plant residues), moisture.
pH and temperature (Boyd W.L. and Boyd J. W. 1963. Ugolini and
Starkey 1966, Benoit and Hall 1970, Boyd et al. 1970. Cameron
et al. 1970, Claridge et al. 1971. Zabawski and Piasecki 1981).
The presence of microorganisms which take part in transformation of mineral
compounds (N and S) and the presence of coliform and spore-forming
bacteria were also recorded. The data of Pietr et al. (1983) presented the
role of different physiological groups of microorganisms in degradation
of penguin excrements.

The aim of this work was the comparative study of the physiological
groups of microorganisms in ornithogenic, protoranker, regosols. and peat
soils at Admiralty Bay region.

2. Materials and methods

Soil samples

The samples were collected at Thomas Point and Llano Point at Admiralty
Bay region on King George Island during austral summer 1979/1980.
The samples were taken from each testing horizon of tested soil profiles
in about 100 grams amount. There were collected the 5—7 randomly selected
samples from 0—10 cm layer of soil at testing places up to 100 grams
weight. These materials were brought to the laboratory in steril glass bags
and were analyzed during 24 hours after collection. These samples were kept
at about 0°C before analyses.

Ornithogenic soils: There were collected the samples of ornithogenic
soils at Llano Point, according to Jabtonski (1984) the area most inhabited
by penguins at Admiralty Bay. Tatur and Myrcha (1984) described the
tested area in details.

Soil profiles: Profile no. 17 of ornithogenic soil from area of the old
rookery of penguins (description see Tatur and Myrcha, 1984);

— 0—10 cm horizon (sample 0—3 cm) of organic-mineral matter of
black colour containing visible unchanged fresh fragments of excrements
among pebbles from the nests,

— 10—30 c¢m horizon (sample 10—15 cm) of amorphous substances of
brown or beige colour among stones and gravels of skeleton.
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Profile no. 6 of phosphatized ornithogenic soil from the surrounding
of rookery (description see Tatur and Myrcha, 1984);

— 0—5 cm horizon (samples 0—2 cm and 2—5 cm) of semi-liquid
excrements of black colour,

— 5—45 cm horizon (sample 30—40 cm) of rocky debris filled by unstable
aggregation of leucophosphatite of light yellow-brown colour,

— 60—110 cm horizon (sample 70—80 cm) of stony boulder clay of
brown colour of unstable aggregation of secondary phosphates.

— 110—150 cm horizon (sample 110—120 cm) of wet clay with high
content of white plastic aluminium-potassium-ammonium phosphates (ground
water below 130 cm), ‘

Profile no. 1 of sediment of detritus (mineral, organic and phosphate)
on te beach at Llano Point (description see Tatur and Myrcha. 1984);

— 0—12 cm horizon (sample 2—10 cm) pulpy sediment of gray-brown
colour,

— 12—16 cm horizon (sample 12—16 cm) of weak concise sediment of
black colour,

— 16—20 cm horizon (sample 16—20 cm) of weak concise sediment of
brown colour.

Surface samples: Sample no. 11 from surrounding of rookery of
Adelie penguins, about 3 m outside the last nests and outside the run of
birds to the sea (Llano Point). Single agglomerations of Priasola crispa
were found here.

Sample no. 12 from the above described place; 10 m outside the rookery.
P. crispa and Polytrichum alpine were found in several agglomerations.

Sample no. 13 from the above described place; about 25 m outside
the rookery. P. crispa, P. alpine and Drepanocladus uncinatus were found
in several agglomerations.

Sample no. 16 from the old rookery of gentoo penguins not inhabited
during last several years and covered by Deschampsia antarctica on the beach
at Llano Point.

Sample no. 17 from the place of the moulting of penguins without
plants at Llano Point (the surface sample of profile no. 15 of Tatur and
Myrcha. 1984).

Peat soils: Sample no. 34 from the Antarctic peat (D. antarctica,
P. alpine, Colobanthus crassifolius, D. uncinatus and others). The samples
was taken near to the water outflow from the rookeries of gentoo penguins
at Thomas Point near the Arctowski Station. .

Sample no. 35 from the above described peat. The sample was taken
outside the influence of the above mentioned water outflow.

Sample no. 43 from the peat of Calliergidium austro-stramineum and
D. uncinatus. The sample was taken above the rookeries of penguins
but near the nests of Macronectes giganteus at Llano Point.
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Sample no. 44 from the peat of C. austro-stramineum, P. alpine and
D. uncinatus above the rookeries of penguins at Thomas Point.

Protoranker soil: Samples no. 45 from the old moraine of Ecology
Glacier. The sample was collected at the place covered by Usnea antarctica.

Regosol soils: Sample no. 41 from the debris of the Panorama at Thomas
Point. The sample was taken near the dump area of Arctowski Station.

Sample no. 42 from the youngest moraine of Ecology Glacier at Llano
Point.

Chemical analyses.

Extracted mineral compounds were analyzed. The extractions were done
with 100 ml of I N K,SO, (pH 6.0) per 20 g of tested dry soil without
skeleton. The chemical methods were described elsewhere (Pietr et al.,
1983).

Microbiological analyses.

The microbiological analyses were done analogically as was described
elsewhere (Pietr et al., 1983). The Taylor’s soil extracts were used for
additional counting of the total number of bacteria (Harrigan and McCance,
1966). They were prepared from each group of tested soils separately.
The number of microorganisms was calculated per 1 g of dry soil without
skeleton. .

Analyses were done at the Arctowski Station of Polish Academy of
Sciences during austral summer 1979/1980.

3. Results and discussion

Table I presents the number of microorganisms in profiles of ornithogenic
soils. The number of saprophytic bacteria (total number, proteolytic, ammoni-
fying, chitin degrading and lecithin degrading) was significantly reduced
in lower layers in comparison to organic horizons. This was similar to
observation of microbial population in organic matter washed away from
rookeries to the sea (Pietr et al., 1983). The number of autotrophic .
nitrifying bacteria increased from 80—100 cells to 460—750 cells per 1g
of soil in lower phosphatized rock zone in comparison to the surface
organic horizons (Table I). These results show higher activity of nitrification -
in soil profiles than during transportation of excrements over the surface -
(Pietr et al., 1983). Tatur and Myrcha (1983) found the highest content
of N—NOj; in ground water after percolation through ornithogenic soils.
These results are correlated with the number of nitrifying bacteria in soil
profiles. The number of calcium dissolving bacteria was significantly higher
in sub-surface sample (3—5 cm) in profile no. 6 than in lower and upper
layers (Table I). The accumulation of calcium phosphates in sub-surface
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leached guano after mineralization of organic matter was observed (Tatur
and Myrcha, 1984). This mineral was identified as a hydroxylapatite
by Tatur and Barczuk (1984).

The chemical and microbiological analyses showed significant differences
between soil samples from rich in guano layers of ornithogenic soils and
others (Table II, III and IV). High content of N—NH; (12—400 ppm),
N—-NO; (1.2—40 ppm) and Py, (26—145 ppm) were observed in the
ornithogenic soils and Antarctic peat near the rookeries of penguins (Table
IT). The level of ammonium and phosphorus was lower outside the rookeries
and in the old nesting place of penguins (sample 12—16) in comparrison
with the soils from the surrounding of rookeries and from the place of
moulting (samples 11 and 17). The simjlar results were described by Smith
(1978; 1979) and by Campbell and Claridge (1966) in soils under influence
of bird excrements as well as at the old nesting place. Low content of
N —NH; (below 6 ppm), N—NO; (below | ppm) and P, (below 15 ppm)
was found in the protoranker, regosols and peat soils without the influence
of organic matter of bird origin (Table II). The sample no. 43 had the

Table II

The content of extractable different forms of nitrogen and phosphorus
in the tested soils and pH in 1 N KCl

Nitrogen (ppm) Portho
N—NH; N-NO, N-NO;  (ppm)

Samples pHKCI

Ne 11 3.2 140 0.9 18.8 50
Ne 12 3.2 98 0.3 7.0 70
Ne 13 T332 12 0.6 1.9 41
Ne 16 3.5 6 0.0 1.2 5
Ne 17 4.2 400 8.3 35.0 145
Ne 34 3.2 14 0.3 40.0 26
Ne 35 3.2 44 0.6 4.0 43
Ne 41 5.0 2 0.0 0.0 2
Ne 42 5.8 2 0.0 0.8 1
Ne 43 4.4 6 0.6 1.0 15
Ne 44 4.4 4 0.0 0.6 5
Ne 45 4.1 4 N.D.* 0.0 3

* N.D. — not determined.

higher level of the tested nutrients in comparison with others. This result
could be connected with the presence of several nests of Macronectes
giganteus nearby. The number of saprophytic bacteria was found to be
similarly differentiated as chemical analyses. It was observed that the total
number of saprophytic bacteria in tested samples, which were collected
from the ornithogenic soils and Antarctic peat, varied from 0.2x10° to



Table III

The physiological groups of microorganisms in the ornithogenic soils and the peat soils influenced by nutrients from some rookeries of penguins (number per 1 g of dry soil without skeleton)

Bacteria Ammonifying
Sagles, : broteolit —— Chitin Lecithin  Ca3(PO4),—  Spore— N,— Motilds
date of sampling PEM exfroalcl:ts roteotttic L-i’si}r)lzra- uric acid Htying degrading  degrading dissolving forming fixing
?’i;]m 133:;%16-2061. the rookery 5.1x10° N.D.* 2.5x10° 0.7 x 10°® 14 x 103 140 0.4x10° 0.2x10° 7 %103 1x103 0 60 x 103
o 12 -01-
';\f)) m ;xitgs?ge()]ofthe - 5.5x10° N.D. 1.5x10° 0.1x10° 70 x 10° N.D. 9x 103 6x103 5% 103 1.2x10°3 0 17 x 103
;{;’;3’0:1?3;01)}2%6 rookery 2.2x10° N.D. 1.6 x 10° 60 x 10° 0.2x10° 280 4x10° 5% 103 4x10° 0.8 x 103 10 20x 10°
Ne 16, 1980-01-26 old rookery 1.4 <10°¢ N.D. 0.6 x 10° 0.9 x10° 0.2 x10° 750 4 ** 30 x 103 65 x 103 0.3x10° N.D. 4x103
Ne 17, 1980-01-29 place of moulting 0.2 x 10° 0.2 x10° 28 x 103 83 x 103 1x103 110 + 0.2x103 0.3x 103 0.5x 103 0 10x 103
Ne 34, 1980-02-10 Antarctic peat 6.3x 10° 5.4x10° 3x10° 0.2 x10° N.D. 75 6x10° 0.3 x10° 13x103 3x103 30 40 x 10°
Ne 35, 1980-02-10 Antarctic peat 2.8 x10° 0.5x10° 2.1 x10° 80 x 103 70 x 103 75 2x 103 0.2 x10° 7%x103 1.2x10°3 30 70 x 103
* N.D. —not determined, ** + — single isolates.
Table IV

The physiological groups of microorganisms in the mineral soils outside the influence of nutrients from the rookeries of penguins (number per 1g of dry soil without skeleton)

Samples, Breierty . . Ammonifying o Chitin Lecithin ~ Ca3(PO4),—  Spore— N, -
date of sampling PEM Soil Proteolitic L-aspara— uric acid Nitrifying degrading degrading dissolving forming fixing Moulds
extracts gine

Ne 41, 1980-01-21 regosols 70 x 103 60 x 103 1.7x103 110 0 0 N.D.* 1.1x10° 550 550 N.D. 4k
Ne 42, 1980-01-21 regosols 17 x 103 18x10° 0.7% 103 150 0 0 N.D. 0.8x10°3 0.7x103 0 + +
Ne 43, 1980-01-21 peat 33x10° 34 %103 3x 103 3x10° 50 390 100 1.8x10° 1.4x103 + 340 1.6x10°
Ne 44, 1980-01-21 peat 38 x 10° 31 x10° 1.9 x 103 150 0 750 50 1.7x 103 350 + 750 1.9x103
Ne 45, 1980-01-21 protoranker 47%x 103  ~ 27x103 0.8x103 200 10 0 N.D. 1.1 x10° 0.7x 103 0 550 1.9 x 103

* N.D. — not determined. ** + — single isolates.
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6.3 x 10° per 1 g of dry soil. The analogical count showed the total number
of saprophytic bacteria from 17x10* to 70 x10? per 1g of dry soil in
the case of mineral soils (Table IV). Several authors reported similar
number of bacteria in mineral soils in this region (Cameron et al. 1970;
Boyd et al. 1970).

The percentage of the proteolytic bacteria varied from 149 to 759 of
the total number of bacteria in the tested ornithogenic soils (Table III).
The analogical count was below 9% of the total number of bacteria in
mineral soils and poor peat (Table IV). It was found the analogical
differentiation of the ammonifying bacteria utilized L-asparagine as was
described above for the proteolytic ones (Table III and IV). Ammonifying
bacteria, which utilized the uric acid were found only in the samples from the
soils supplied by the excrements of sea birds (Tables I, III and IV). The
chitin degrading bacteria were isolated from ornitogenic soils in significant num-
bers (Table 1 and III). The higher number of the lecithin degrading and the
calcium’ phosphate dissolving bacteria were observed in the samples obtained
from rich in guano layers of ornithogenic soils (Table I and III). These
results as well as chemical analyses showed some influence on the soil
ecosystem of even few nests of such a large bird as Macronectes giganteus,
what was found in the case of the sample no. 43.

The spore-forming bacteria were isolated from the surface samples of
tested profiles (Table I) as well as from the samples, which were collected
in the environment of the rookery (Table III). Spore-forming bacteria were
found also in the sample no. 41 (Table IV). This could be related to the
dump area of Arctowski Station. Margini and Castrelos (1963) isolated
some strains of Bacillus from P. adeliae and from the air but Boyd
et al. (1970) did not isolate the spore-forming bacteria from the rookery
of gentoo penguins.

The number of N,-fixing bacteria was significantly high only in the
samples from poor soils covered by plant association (Table IV).

The nitrifying bacteria were observed in the ornithogenic soils and their
number was correlated with a decrese of the total number of saprophytic
bacteria in tested soils (Table III) as well as in lower horizons of the
tested profiles (Table I). Similar results were observed during transportation
of organic matter of bird origin to the sea over the surface (Pietr
et al. 1983).

The number of moulds was correlated with the developement of some
plant associations (Table III and IV); the higher number was found in the
Antarctic peat supplied by water with nutrients from rookeries (samples
nos. 34 and 35). The dominant fungi in the ornithogenic soils could belong
to the keratinolitic genus (Sporotrichus and Chrysospirum) according to
Zabawski and Piasecki (1981).
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4. Conclusion

At Maritime Antarctic Zone the differences between microbiological po-
pulations in various soils were found, which depended from the sources
of organic matter. The overall higher counts of microbial population in the
soils manured by birds were observed.

The kind of organic matter defined the physiological characteristic of
population in the tested soil. Some groups of bacteria preferred the excrements
of penguins. This was found in the case of chitin degrading bacteria and
uric acid ammonifying bacteria. Additionally, the following groups of micro-
organisms were isolated in high number from ornithogenic soils: proteolytic,
L-asparagine ammonifying, lecithin degrading and calcium phosphates dis-
solving bacteria. The nitrifying bacteria were found in lower horizons of the
tested profiles in higher number because they used the ammonium after the
mineralization of excrements of penguins in the surface layers. The moulds
were observed in higher number in Antarctic peat.

These results indicated to the ornithogenic character of the soils not
only on the rookeries but also in the surrounding area, which is under
influence of solutions running off from the rookeries. Tatur and Myrcha
(1984) proposed as well the term “ornithogenic soils” after pedological
investigation of the above mentioned area.

The author is greatly indebted to Dr. A. Tatur for chemical analyses of tested samples
during Fourth Antarctic Expedition 1979/1980.

5. Pe3rome

[1pOBeJIEHO HCCENOBAHNS XHMHUYECKOTO COCTABA M YHCIEHHOCTH DPA3JIHYHBIX (PH3MOIOTH-
4YecKHX rpynn OakTepuil B mouyBax paioHa 3anuBa AJMupaibTH Ha ocTpoBe Kuur Jkopmx.
XuMuueckue ananu3bl pacTBopuMbix HyTpueHToB B | N K,SO,, a Takxke 4YHCIEHHOCTh
MHUKPOOPIaHU3MOB OTYETIMBO BBIAEIMIM ABe rpynnbsl nous. [lepBas rpynma — 3T0 OpHUTO-
TeHHBbIE TOYBBI, 4 TaKXKe AHTAPKTHYECKHE TOP(BI, MONOJHSEMBbIE CTOKAMH M3 TEPPUTOPHU
KOJIOHHH NUHTBUHOB. BTOpas rpynna noys — 3T0 MHHEpaJIbHbIE MOYBHI (IPOTOPAHKEPBI U PETO-
conu), a Takxe OemHble TOPQBI.

IToyBbl OpHHMTOTEHHBIE, a TaKXe AHTAPKTUYECKUH TOp(d XapaKTepu30BaIMCh BBICOKHMH
COJIepXaHUIMH MHHEpajbHbIX (opm azota N—NH; (12—400 ppt), N—NO; (1.2—40 ppt)
U Portho (26—145 ppT) NO CpaBHEHHIO C AHAJIOTMYHBIMU JAHHBIMH JUIS MHHEDPAJIbHBIX TOYB.
Pe3ysnbTaThl aHAJM30B MHHEPAJIBHBIX MOYB M OeIHBIX TOPPOB OOHAPYKHMIIA BEJIHYHHBI JUISA
N—NH; suxe 6 ppr, mns N—NO; Hmxe | ppr u mua c¢ochopa — Huxke 15 ppr
(tabiuua II). OOwas 4vucieHHOCTh canpoduTHbIX OakTepuit GopmMHUpOBaiach B TOXOXHUX
NPOTIOPLHUAX MEX/IYy OPHUTOTEHHBIMH U MHHEPAJIbHBIMU MOYBAMH, KaK PE3yIbTAThl XUMHUYECKHX
aHaM30B. MakCUMaJIbHYIO YHCJIEHHOCTh KOHCTATHPOBaHO B oOpasue Ne 24, mpeacTaBisiOLIMM
NOBEPXHOCTHBINA, OOraTelii B I'yaHo, CJIOH OpPHUTOreHHBIX Mo4B (6.3 x 106 B I r moussl), npu
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onpeaeseHHON HaubONbIIEH YUCIEHHOCTH GakTepuil B MHMHEPAJbHBIX MOYBaxX juib 70 x 103
B I r moussl (0Opaszen Ne 41). IlpoueHTHass H0Jis MPOTEOIMTHYECKMX OAKTEPUH B MOMYJISALUH
HCCIIElyEMBIX OPHUTOTEHHBIX TMO4YB Jocturaia 75% (oOpasen Ne 35), a B MHHEPaJIbHBIX
nouBax He npesbimana 9% (tabmuner III u IV). YucneHHocTh aMMOHM(UKATOPOB, HCHOJIb-
3yloUmMX |-acnmaprus, sBJASETCS TECHO CBS3aHHOM C aKTHBHOCTBIO NMPOTEOJUTHYECKUX OakTepuil.
AMMOHKPUKATOPBI, KCIOJH30BAOIIME MOYEBYIO KHCIOTYy M OaKTepuu, pasjararolliue XHUTHUH,
KOHCTaTMPOBAHO TOJIBKO B TOYBaxX, yI0OpSEMBIX 3KCKPEMEHTAMH MOPCKMX NTHIL, (IHHTBUHOB
W TUTAHTCKUX OypeBeCTHMKOB). 3HAUMTEIbHBIE KOJIMYECTBA HUTPO3HBIX Oakrepuil ob6HapyxkeHO
B OoJjiee HU3KHMX TOPHM3OHTAX HCCIeAyeMbIX Npoduieidi opHUTOreHHBIX mous (Taba. I). Dtn
Pe3yJIbTaThl MOKA3bIBAKOT HA 3HAYMTEIbHYIO AKTUBHOCTh HUTpH(UKaIMy B I1y60oyalMX napTusx
UCCIIEyeMBIX TI0YB. bBakTepuu, CBs3bIBAIOIIKE CBOOOMHBIA a30T, BBIAETWIM U3 00paslos,
NPeICTABIISAIOIMX MAHEPAJIbHbIE TIOYBBI, MOKPBIThIE pacTUTENbHOCTHIO (Tabu. 1V). IlpucyrcTBue
CKJIEPOLMPYIOIINX OakTepwii KOHCTAaTUPOBAHO B IOYBAX, HAXOMAILUXCA IOJ BO3JEHCTBHEM
IKCKPEMEHTOB IMHMHIBMHOB, a Takxe B obpasue Ne 41, xoropelii orGupanu BONM3M CBAJKH
AHTapkTHYeckoi ctanuuu um. [. ApuTOBCKOTO.

6. Streszczenie

Przeprowadzono badania skladu chemicznego oraz liczebnosci roznych grup fizjologicznych
mikroorganizmoéw w glebach rejonu Zatoki Admiralicii na Wyspie Krola Jerzego. Analizy
chemiczne rozpuszczalnych w 1 N K,SO, zwiazkéw azotu i fosforu oraz oznaczenia liczebnosci
mikroorganizméw wyraznie wyodrebnily dwie grupy gleb. Pierwsza grupa to gleby ornitogenne
oraz torfy antarktyczne zasilane sptywami z terenéw kolonii pingwinéw. Druga grupa gleb
to gleby mineralne (protorankery i regosole) oraz ubogie torfy.

Gleby ornitogenne oraz torfy antarktyczne zasilane sptywami z terendw kolonii pingwinow
charakteryzowaly si¢ wysokimi zawarto$ciami mineralnych form azotu N — NH; (12—400 ppm),
N—-NO; (1.2—40 ppm) i Pypo (26—145 ppm) w poréwnaniu do analogicznych danych dla
gleb mineralnych i ubogich torfow. Wyniki analiz gleb mineralnych oraz ubogich torfow
wykazywaty wartosci dla N—NH3 ponizej 6 ppm, dla N—NOj; ponizej 1 ppm i dla fosforu
ponizej 15 ppm. Ogolna liczebnos¢ bakterii saprofitycznych ukladala si¢ w podobnych
proporcjach jak wyniki analiz chemicznych dla badanych grup gleb. Maksymalna liczebnos¢
stwierdzono w probce nr 34 reprezentujaca powierzcniowa bogata w odchody ptasie
warstwe gleb ornitogennych (6.3 x10° w 1 g gleby) przy oznaczonej najwigkszej liczebnosci
bakteri w glebach mineralnych tylko 70 x 10® w 1 g gleby (probka nr 41). Procentowy udziat
bakterii proteolitycznych w populacji mikroorganizméw w badanych glebach ornitogennych
siegal 759 (probka nr 35) a w glebach mineralnych nie przekraczat 99 (tabele III i 1V).
Liczebno$¢ amonifikatorow wykorzystujacych L-asparaging byla $cisle zalezna od aktywnosci
bakterii proteolitycznych. Amonifikatory wykorzystujace kwas moczowy oraz bakterie rozklada-
jace chityne stwierdzono jedynie w glebach uzyznianych odchodami ptakéw morskich (pin-
gwiny, petrele olbrzymie). Znaczne iloéci bakterii nitryfikacyjnych stwierdzono w nizszych
poziomach badanych profili gleb ornitogennych (tabele I). Wyniki te wskazuja na znaczna
aktywnos$¢ nitryfikacji w glebszych partiach badanych gleb. Bakterie wiazace wolny azot
wyizolowano z probek gleb mineralnych pokrytych ro$linnoscia oraz z ubogich torféw (tabela
1V). Ponadto obecnos¢ bakterii przetrwalnikujacych stwierdzono jedynie w glebach ornitogennych
oraz w probce nr 41, ktéra pobrano w poblizu $mietniska Stacji Antarktycznej im. H. Arc-
towskiego.
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