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During investigation of ciliate soil protozoa the question arose
whether these animals, which have relatively large bodies in comparison
with the other protozoa, are occasional visitors in the scil, or whether, in
spite of its varying water content, they could be considered permanent
inhabitants. The question became of still greater intergst from the sur-
prising discovery that most of the ciliaté species observed in the soil
were originally described as inhabitants of puddles, moss and running
water, that is to say, from areas where there is much more water than in
the soil. If I had based my investigations on this alone, then the reply to
the question would already have been that the ciliate protozoa in the soil
are only occasionial visitors in areas with little sub-soil water — capillary
and adhering water as well as seepage. But other points of view had also
to be taken into consideration, on the basis of which the soil-dwelling
propensities of a certain group of ciliates could not easily be denied. The
question had to be approached from a different angle, for instance, be-
cause identical species of Ciliata could be found in soild of different
counsistencies, provided they had the same hydrogen ion concentration.
If it had been a question merely of the protozoa brought to the soil by
the wind, the species found here would have had to be of very heteroge-
neous character. But the truth’ was that the dimensions, shape, move-
ment, food, as well as, in many cases, the propagation also seemed 1o
coxif'otrm in accomodating themselves to the small water volume of the
soil.

In what follows, therefore, I wish to record to what extent ciliates
were found in my investigations to be constant inhabitants of the soil.

QUESTIONS OF METHOD

In the literature no good method for demonstrating the ciliate pro-
tozoa which interest us is given. The methods used in investigating free-
water creatures are available first of all. But, though the ciliates live
in the soil as aquatic animals, they cannot be ‘studied by these methods,
for the water in the soil is never so abundant that the ciliates in/it can
be drawn up with a pipette and studied under a microscope. It seemed indi-
cated to use a process whereby water was poured on the soil (tap or rair
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water), and to try to take up the ciliates from this solution with a pi-
pette. This method was not satisfactory, however, for in must of the
soils the part suspended was so great that the field of vision under the
microscope was no longer transparent. It is true, of course, that after a
day or two the water on the soil becomes clearer, but in the meantime many
animals could emerge from their cysts (which they would not have done
in soil with little water volume) thus including the inhabitants of cysts
brought by the wind as well.

In preliminary investigations I used the following method (DEmE-
TER, 1936) to some extent: Small clods of the soil under investigation are
put on the object glass, with a glass cover, then water is rapidly released
from a pipette on to the bits of soil. The water streams in under the co-
ver glass and carries part of the soil protozoa with it. We thus get an
idep of! the ciliates present in the soil in an active state. But as this meth-
od was not sufficient for closer identification, we remedied the defect
by comparing the animals thus found with those found after a day or
two with the soil diluted with well water to twice its volume (when the
water on the soil was already fairly clear), taking into consideration
ninong the latter only those which could also be seen under the cover
glass.

This method has several defects, however: In the case of muddier
soil, grains of earth also get under the glass on flooding it with water
and often impede the view. Conversely, we cannot be sure that the more
adherent animals will get in under the glass. 1t follows that this method
is only partly suitable for qualitative determinations, and not at all for
quantitative. :

For both qualitative and quantitative investigations I employed a
new method, which was, briefly, that I lattached the two poles of an elec-
tric torch battery to two opposite sides of a Boveri cup. I put | g of the
soil under investigation into this cup, previously emulsified with 10 ml
fillered and sterilized, 20-times diluted soil solution. Attracted by the
electric current, the animals assemble at one pole. I gathered them up
with a pipette, then, using the same electric method, washed; them sever-
al times in a 20-times diluted soil solution and thus got them into good con-
dition for examination. The animals so prepared were then investigated -
by the microtechnical method of the Gelei school (V. Recapitulation,
GeLEl J. and ]J. HorvATH, 1934, 1937, 1940). For rapid staining Breslau
apal-blue was used.

During the investigation it became necessary to cultivate clons of
the different species of ciliates, to determine exactly which seemed la-
bile For this purpose [ prepared a scil extract of the soil from which I
had isolated the animals in question, diluting it suitably to make an en-
vironment favourable to them (a dilution of from ten to twenty times
always served the purpose). I dissolved a little gelafine in this nutrient
solution and adjusted it to the original pH value with HCL or NaOH.
The ciliates preferring bacterial diet were fed on soil bacteria cultivated
on gelatine and agar; the carnivorous ones were given suitable ciliates.
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SOILS INVESTIGATED

Two essentially contrasting kinds of soil were chosen for these in-
vestigations. The one was garden earth, the other sandy soil which had
never been subjected to agricultural cultivation. Investigation of garden
earth was also made upon two areas. One of them was the flower garden
of a university building in Ady Square, the other farm garden belong-
ing to the Szeged Teachers’ Seminary. The sandy soil derived from the
flood area of the Tisza beach at Szeged, an area inundated by the Tisza
floods at most once a year. I wanted to ascertain from study of the latter
area whether the proximity of the Tisza, or the yearly inundations
influenced the occurrence of active protozoa in the soil.

The chief constituent in the two garden soils was marshy loess;
the sandy soil contained ordinary loess as well as sand. There was a
great difference in humus content in these soils. That from the Ady
Square garden had the richest humus content, about 9%, that of the
farm garden of the Teachers’ Seminary had 2%, and the average humus
value of the Tisza flood area was 1%. The high CaCO, content assured
approximately uniform pH values to all three soils.

From now on, for simplicity, the Ady Square soil will be called
Area No. I. the farm garden II, and the food area soil III.) :

SPECIES FOUND ON THE AREAS INVESTIGATED, AND THEIR
ADAPTATION TO THE SOIL

Systematic research on Area I was begun in November 1938,
when the humidity of the soil leapt up to 17% as effect of rainfall.
F'rom the soil samples then taken all the species given in Table 4 were
found. From the middle of December of that year until the middle of
March no active ciliates were found inf the soil samples. F'rom then till
June 1939 the same species were again found, then from the first days
in June till October no Ciliata 1n an active state were to be demon-
strated. In these spring and autumn months, with about 13% greater
soil moisture, ciliates in an active state could still be demonstrated,
though they appeared in largest quantity at 177—18% or even greater
humidity.

In Table 4 are summarized the characteristics typical of the
animals found in area I, data on their size, movements, possible body
changes, nutriment, as well as the places so far known from the
literature to be their habitats.

We see that of the 22 species found the length of 13 was 50 4
or less, but none was less than 25 4. . There is only 1 species between 50
and 100 4, whereas between 100 and 150 there are 8, yet none exceeding
150 . Itistrue that, according tc the literature, the Gastostyla steini
can attain to 350 u, though I never isolated any of such dimensions
from the soil.

From the standpoint of locomotion, among these species only
Halteria decemsulcata requires great water volume, though according
to my observations this species thanks to its small size (25 ) is also
capable of living in areas with less, such as the capillary, adherent and
seepage water of the soil. It is remarkable that in 18 of the 22 species
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we find a sliding or walking movement, which adduces a great degree
of adaptation to the small water volume, or to the detours occasioned
by the particles of earth. Four species are not thus provided for
(2 Cyclidium, 1 Halteria and 1 Vorticella species) but one of these
(Vorticella) was sessile and two (the Cyclidium) were inclined to be.
}urthermore all these four species were of very small proportions
compared with the others. .

A still more interesting connection between the size of the body
and the animal’s flexibility was discovered: The animals longer than
100 » were all flexible. They had adapted themselves in this way to the
small water areas in the soil. Only two of the speci¢s smaller than
100 . were flexible, the others having the regular body form. Their
small size apparently allowed them ease of locomotion in the small
water areas, so that pliancy of 'body was superfluous.

In the matter of nutriment it is interesting that the animals with
large bodies were generally carnivorous, 6 in number, whereas the
smaller ones fed on bacteria, fungi, detritus and algae. In some groups
in the animal world the larger-sized of a species are herbivorous and
the smaller carnivorous. This also applies to the ciliates living in free-
water areas. Neither is it a case in our biotopes of the carnivorous
growing to be larger than the herbivorous, for — with a few excep-
tions — these species are of the same sizes as the average specimens
present in free water areas. Here we can merely state that the herbi-
vorous animals living in the soil are smaller than the carnivorous.
Apparently the environment does not suit the larger-sized herbivorous
animals. 1 also see characteristic adaptation in the fact that bacteria
and fungi form the principal food of the herbivonous, i. e., the nutri-
ment in the soil corresponds to their needs.

The literary data on the habitats of these animals are assembled
in a separate column in Table A. Kahl's (1935) summarizing work has
been the principal source for this. According to his showing there are
only 4 species which are expressly earth and mud dwellers. Seven
species are recorded in mosses. Five are shown to be from water
containing putrifying plant material, and research so far has produced
6 of our animals in fresh water. A great many of the moss-dwellers,
however, were demonstrated by pouring water on collected moss, letting
the ,,raw* culture thus produced stand for a while and then describ-
ing the animals present in the culture as moss-dwellers. But with this
method it is not in the least certain that these Ciliata really live in the
moss, for there is no question but that, in collecting earth mosses, for
example, bits of earth also get into the culture and with them the
cysts of soil-dwelling ciliates. Let us suppose, however, that ciliates also
live in an active state in water adhering to moss. The question of how
they got there still remains. 1t seems beyond doubt, from the soil. This
naturally applies only to earth mosses. The species described as inhab-
iting water were also shown from mos$ infusions and, as we see in
the Table from notes on their distribution, they are not frequent in
these environments — whereas, as I have already mentioned, I always
found them, given the necessary soil humidity. We can therefore confi-
dently state that the soil is the original habitat of the moss-dwelless.
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TABLE A
Ciliata Protozoa found in Area I
(Explanation of signs: R =regular (=having constant shape); F = flexible;

B = Bacteria; Fu = fungus; A =algae; C = predaceous; S = swimmer; S]= slider;

W = walker; Cr = creepler),

Loco- Habitat, distribution
Name Length, shape| Food mbtios food T

1. Holophrya simplex 32 » Pl AC] SSI Frequent in fresh water.
Uahu island. Feeds on:
Bodo, Monas and small
Ciliates.

2. Platyorphrya lata 10 » F|C S SI From moss infusions;
Wide-spread; feeds on:
Algae, Ciliates.

3. Prorodon terres 120 o F|AC| S8l In earth and saline pools;
feeds on: diatoms, Rho-
dobacteria, Ciliates,

4. Prorodon (Holophrya) AC| SSI Frequents inland walers;

discolor 60-80 « F feeds on: Algae, Ciliates,

5. Spthidium amphoriforme 120 » F| BAC| S SI In Mitterwald and Zitter-
tal, among mosses,

6. Chilodonella algivora 5070 » R|B A | SCr | Among grasses and al-
gae; very wide-spread.

7. Colpoda maupasi 35-70 » R | BFu| S SI From straw infusions.

8. Colpoda steini 25-30 » R | BFu| S SI In decaying water plants,

9. Colpoda fastigata 55-60 « R| BFu| S SI Fresh water; frequent.

10. Colpoda inflata? 30-40 » R| BFu| S SI From moss infusions.

11. Colpoda Aspera 30-50 « R|BFu| S8 |In mud

12. Glaucoma myriophilli 100 #«F|AB| SSI In Myriophyllum,

13, Cyclidium terricola 30-40 « R| B S In earth-moss at Ham-
burg, in Alpine mosses:
rare,

14. Cyclidium glaucoma 25-30 « R| B S Among decaying planis.

15. Halteria decemsulcata 25 o R|BFul § From soil.

16. Kahlia simplex 120 » F|BFu| SW |From soil

17. Amphisiella milnkl 100 » F|AFu| SW From sand, at Kiel,
Eats: diatoms, Ciliates.

18. Gastrostyla steini 150-3504 F [BFuC| S W | Frequent in fresh water,

19. Opistrotricha similis 100 # F|BFu| SW Frequent in fresh water,

20, Gonostomum affine 50 # F|ABFul SW Detritus feeder.

In moss.

21. Euplotes muscicola 40-70 » R| BFu| S W In European and Amer-
ican mosses; European
soil.

22. Vorticella microstoma 3 waREB Sessile | In water containing de-
caying plants,
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TABLE B

Ciliata Protozoa found in Area II
(For abbreviations see Table A)

Length, shape,

In active state in the samples,

st locomotion i v v(?gx:yv]:%r;?b;r X

1. Holophrya simplex 34 . » FSSI AC +1 1+
2. Platyophrya lata 105. 4 F S 8i Cu + 141+ + ]+
3. Prorodon terres 120 « F S8l AC +i+i+|++
Bl gy 6080« FSSI | AC + |+ ]+
9 Enﬁﬁﬁ}yip‘.’mcom 60710 « FSCr | C ++H|+H|+] =
6. Spathidium spatula 150-160 « FS Cr | BC +14+1ElF1+13
7. Spathidium sp. 100-120 # F S Cr AB C|+ +1+1+
8. Nassula sp, 6570 RS AB + +1+{+
9. Chilodonella aligivora 50-70 » R S Cr BA |+ + |+
10. Colpoda aspera 30-50 #« RS Cr B Fu |4+ |4 |4+ {4+ |+{+]|+
11. Colpoda maupasi 35-70 # RACr BFu |+ |+|+|+]|+]F+]+
12. Colpoda steini 25-30 # RS Cr BFu [+|4|+|++]|+1+
13. Colpoda fatigata 5560 # R S Cr BFu | 4+|4+ |+ +1+]+
14, Colpoda inflata? 30-40 # RS B Fu |+ |4| 4|4+ +]+
15. Glaucoma myriophylii 100 wFSS AB |+ |4 |4|+]|F]+H]+
16. Glaucoma scintillans 40-75 wRSSI | BFu |+/|+
17. Halteria decemsulcata 25 #RS B Fu [+ |4 4|4+ +H]|+
18. Kahlia simplex 120 « FSW B Fu +|4
19. Gastrostyla steini 150-350 « F S W BFuC| |4 +{4+
20. Opistotricha similis 100 u FSW B Fu = +I+14
21. Opistotricha terrestris

nov. sp. 80 #uEFSW B Fu |4+ |+ |+|+|+|+]+
22. Gonostomum affina 50 #uFSW | ABFul4|+|+|+|+|+!+
23. Euplotes muscicola 40-70 w RSW B-Pi BRI TRl
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In No. I soil I found five species which the literature recognizes
as being from ,putrifying water”, or from water which contains
decaying plant material. It is known, however, that in damp soil, under
partially anaerobic conditions, there is a certain degree of putrifaction.
Here in the soil we also find the bacterial food which experience has
shown to satisfy the optimum requirements of the ciliates preferring
such) putrifying water. Indeed the soil is really the primary biotope of
bacteria which effect mineralization in this way. If we classity the
five species in question as soil-dwellers on the basis of what has been
said, this does not in the least imply that every ciliate preferring
»putrifying water” is at the same time a soil-dweller, for many such
species are limited by the small area offered by the soil and by their
size, shape and state of movement, favourable or unfavourable to it.
Paramecium: caudatum can be kited as an example of this. This species
was found at Szeged at all seasons in the section of the cily’s sewers
which empties into the Tisza, and J. Gelei (verbal communication)
found Paramecium in a very vigorous form and in great quaniilies in
the septic tank of the Tihany Biological Institute. In this environment,
therefore, the actively rotting anaerobic bacteria flourish, as well as in
moist soil. Conversely, Paramecium caudatum was never found in the
soil, as its size, movement and shape prohibit its living in such a habitat.
Indeed its complicated and prolonged way of encysting and excysting
would have prevented it. (The encystment is known only experi-
mentally; Paramecium cysts have never yet been seen free in nature.)

In Table 4, finally, we find 6 species which are known in the
literature as being fresh water inhabitants. It has been demonstrated of
three of these that they are unquestionably ubiquists and hence can
also be regular inhabitants of the soil, given the other necessary mor-
phological conditions. The other three species, on the other hand, as we
have seen in the foregoing, are capable of adapting themselves to the
environment provided by the soil.

The ciliate protozoa on experimental area No. II. were studied
for what was essentially a different purpose (see Horvath, 1943), but
during the investigations I naturally kept in mind the considerations
stated at the beginning of this paper. This garden was constantly
watered, so that it had about 16% moisture from June till October
1939, and during the rest of the period of investigation — in October
and November — this percentage was at times greater, due to rainfall,
at times slightly less.

The results of this experiment are summarized in Table B. It
appears first of all from this that in habitats thus artificially assured
Ciliata in an active state were also found during the summer months.
During the six months of the experiment (from May to December) I
collected altogether 23 species of Ciliata from this area. If this list of
ciliates is compared with those in Table 4, we see that, with the
exception of six species, they are the same on areas I and II. But two
of the six occurred in such small numbers that — as can be seen — we
could not identify them more exactly. (They are: Spathidium sp. and
Nassula sp.) Two new species were also found: Enchelys agricola and
Opisthotricha terrestris, Spathidium spatula and Glaucoma scintillans
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are also new species not found in area No. I. How do these four
stecies adapt themselves to the environment offered by the soil?
nchelys agricola nov. sp. is a carnivorous species, 60—70 . in size.
Because of its small dimensions we might think it adapted to the small
water water areas in the soil, and even more so because of its very pliant
shape, which can really be said to be contractile. This characteristic
makes it capable of slipping through the small clods of earth and thus
always capable of getting about and finding its food, the ciliata re-
quired by its carnivorous nature.

The other new species, Opmsthotricha terrestris, is a small-sized
Hypotrichus (80 » in length): its shape differs nowise from the other
local representatives of its order. Thus on the whole it adapts itself well
to ‘the environment offered by the soil in question.

Spathidium spatula is a 160—170 u4, very flexible, carnivorous
Hymenostomata protozoon. Besides being carnivorous it was also,
according to my observations, capable of:feeding on bacteria and fungi.
'Fl:lese qualities enable it to live in the water volume provided by the
soil.

Glaucoma scintillans, with a length of 40—60 u, is characterised
chiefly by its huge mouth, which enables it to whirl'masses of bacteria
into its gullet. According to previous literary data, it occurs in large
numbers chiefly where there are bits of rotting plant material in the
water, a thing obviously related to its preference for bacterial diet.
These requirements are to be found in garden soil also.

Though these four latter species seem regular soil dwellers, they
could not be found in soil No. I. I can give no other reasen for it than
that the pH of investigative area II, though it rose to 8 during my
investigations, was also round about 6, whereas soil No. I more regularly
gave about an 8 pH value. The differences in humus «content mentioned
above may also have had an influence on the differences in the occur-
rence of this fauna in the two areas, which can be said in any case to
be insignificant.

In Table B the monthly occurrence of the different species is
noted separately. On scrutinizing this it is apparent that all the species
are chiefly in an active state in the autumn. Touching on this problem,
I reported in another work ( see Horpath, 1943) that the herbivorous
ciliates are the first to appear in the soil in an active state, the carni-
vorous only later. But it is possible that there is some other cause for
the differing presence of the species: In connection with research area
No. I we have said that in autumn and spring all the species in Table
A were always found there, whereas on area No. II this was the situa-
tion only in autumn. The amount of soil humidity, examined each
month, could not be the cause of the difference, for we get nearly the
same percentage throughout the whole investigation. It seems likely
that the effect of the temperature ought to be taken into consideration
as acting on this phenomenon, or as one of the factors bringing it about.
Varga (1936), for example, found in connection with the protozoa in
torest soil that they generally occur in{ an active state in cold weather,
and showed that forest-soil protozoa are cold-stenothermous forms. From
the data in Table B this could not be said to be generally true of garden



TABLE C
Ciliata Protozoa found in Area TII

(For explanation of signs see Table A)
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Name L:;agsg' Food |Locomotion Habltat,fg:‘tl;lbutlon,
1. Rhopalophrya elevans 16-20 « R[AB | S
nov. sp.
2. Platyophrya lata 105 » F| C S slI
3. Cyclogramma screx 5 #R| B S Si In fresh water, Geneva,
Berchtesgaden, Werra dis-
trict, California, Feeds
on: large bacteria.
4. Chilodoniella labiata BuRIAB |SCr |Among Utricularia.
5. Colpoda steini 25-30 « R{B Fu | S SI
6. Colpoda fastigata 55-60 # R| B Fu | S SI
7. Colpoda aspera 30-50 # R| B Fu | S SI
8. Glaucoma reniformis 50#«FlAB |S Fresh water, mear Sid-
ney.
9. Colpidium campillum 50-15) #«R{B Fu | S SI Among decaying water
plants,
10. Cinetochilum margari-
taceum 1545 #« R| B Fu | S SI Fresh water, moss-infu-
siom,
11. Cyclidium glaucoma 25-30 # R| B S
12. Pseudocristigera hymen_
ofera nov. gen. nov. sp. 30-35 « RIBFu |SCrW
13. Halterioforma caudata
nov, gen. mov, sp, 1520 #« RIBFu | S
14. Halteria decemsulcata 25« R|BFu S
15. Kahlia simplex 120 F|BFu |S W
16. Gastrostyla steini 150-350« F| BFuC| S W
17. Paruroleptus lacteus 110-120«F| A B S W Fresh water, Botanical
Garden, Hamburg.
18. Tachysoma pelionella 95-85 #« R|B Fu | S W Pn fresh water, frequent;
feeds on: bacteria.
19. Oxytricha hymenostomata | 80-100 #« F|A B | S W Among Lemna.
20. Urosoma macrostya 120-150«F|A B | S W Among Lemna.
21. Histrio complanatus 80 «R|AB |SW In puddies, in Spring-
time.
22. Histrio muscorum 100-150 «F | ABFul S W In moss infusions, E.
Germany, California,
23. Aspidisca costata 25-40 » R| B S W In decaying water plants,
very wide-spread.
24. Astylozoa pyriforme 50 # R| B Fu | Sessile |[In New Zealand, in hol-
lows in forests,
25. Vorlicella microstoma 3B« RIB -

* Notes only on species not in previous Tables.



160

soil. As we see, there are species which are present both at warm and cold
temperatures. They can therefore bear changeable temperatures, i. e., are
eurythermous, e. g., the Colpoda species, Opisthotricha terresiris and
Gonostomum affine. As the other species in the soil live an active life
in cool weather, they can be classified as cold-stenothermous. Other of
my observations, however, do not altogether confirm so simple a clas-
sification of the phenomenon. For example, I found Kahlia in an
active condition on area No. II. in October and November. It might there-
fore be concluded that this species was a cold-stenothermous creature.
The truth is, on the contrary, that it thrives best at 25—30° C room
temperature. Furthermore, I found Glaucoma scintillans in an active
state in May and June, but not during the dog days nor in the colder
autumn, yet VARGA (1935) found them in the winter fauna of forest
soil. From these examples it is evident that the presence of active
ciliates in the soil here is not due merely to the temperature. It is to be
supposed that many other factors are involved in the phenomena (such
as the water-content of the soil) which, however, my observations failed

to elucidate.
Area. No. III was the high sandy beanch of the Tisza flood

regions near Szeged. As [ have already mentioned, this area was
inundated on an average of once a year, usually during the early
spring floods. Systematic investigations were carried out on this area
from April to December of 1939, and from March to June 1940. Material
for investigation was collected every two weeks and always from places
where the sand was still wet. Active protozoa were generally found
where the soil had a 16% water content, hence chiefly only in the
spring and autumn months. The pH value of the soil at such times was
7.8 in the damp soils, i. e., slightly alkaline, and the drien soils con-
taining no active protozoa had a 6.6 value.

In Table C are given the 25 species of ciliates which I succeeded
in identifying on the third area investigated. Seven of these 25 also live
in the two garden soils of territories 1 and II, and two, Vorficella
microstoma and Cyclidum glaucoma, only iny No, 1. If now we take into
consideration that the soil of area IIl was loose, sandy and permeable,
and therefore in severe contrast with the soils of areas I and II (only
in the pH reaction was there no sharp difference between them), then

we must conclude that these seven species — by name Platyophrya
lata, Colpoda steini, C. fastigata, C. aspera, Halteria decemsulcata,
Kahlia simplex, Gastrostyla steini — are soil-ubiquist creatures. Of

the other 17 species, the Table shows eight to be of 50 4 or less we find
five between 50—100 , and three between 100 and 150 . Most of the
species found here belong, therefore, to the small-sized ciliates. Here
too the rule is valid that the animals with larger bodies are flexible,
whereas the smaller ones have regular bodies and thus both accomodate
themselves to their environment in the tortuous little water fields. In
general it can be said that on experimental area No. III there were
no open-water forms at all. Previous researchers had found 8 of these
species in fresh water, two in moss or moss infusions, three in water
containing constituents of rotting plants, while I myself isolated three
new species from the soil. This habitat seems in interesting contrast to
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areas I and II, in that there only two carnivores among the ciliates
found here, the others feeding on bacteria, fungi and algae.

This territory is particularly worthy of interest as contrasted
with the two previous, because here there is the possibility for water
ciliates to change into soil ciliates. How does this occur? In the begin-
ning my idea of it was that after the withdrawal of the floods, the
ciliate fauna characteristic of this soil develop in the remaining little
puddles and afterwards simplyiget into the soil with the water seeping
through. I investigated numerous small puddles containing little water.
I found only 1—2 pelagic protozoa, and not one of the species given in
Table C. It is therefore evident that in this soil it is'not a question of a
simple, seasonal faunal emigration. Hence the only remaining pos-
sibility is that the majority of the species remain attached to the soil
even during floods. Whether they are encysted or in an active form
I was unable to establish, as I could not avoid getting free water along
with the sand taken from under water. We can therefore get an answer
to the question only from general biological knowledge. It is known,
for instance, that'where any ciliate species lives an active life, there we
should usually also find their cysts. (It is only in the laboratory that
we can produce conditions under which the animals always live an
active life). It is therefore probable that this soil-fauna develops from
cysts remaining in the inundated soil after the water has withdrawn.
That is to say, it is evident that the ciliates living an active life in the
soil during floods drift into the upper regions of the water and that the
flood carries them along. This applies only to the flood-area soil, lying
high and evenly, for in excavations and deep flood areas we should
in/ all probability find an entirely different state of affairs,
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UCCITENOBAHUSA NMPOTO30A, TIOUBBI T'PYIIIbI
PECHUYHBLIX U B OCOBEHHOCTHW BOINIPOC OB UX
NMPUCIMOCOBJEHHA K YCJTOBHSAM MMOYBbI

Agsrop: SIHOII 'OPBAT
PE3IOME

Mbl uccrneposanu havay pecHHUHBIX HMHPV3OPHEB B OKPECTHOCTH ropoaa Cerep
(Beurpusi) ¢ TOYKM 3PEHMSI MPHUCHOCOBICHHA ITUX MPOTO300a K HHIHEHHLIM YCIIOBHSIM
pPasiuyHbIX BHAOB MOYBLI.

Mot uccneposanu: 1. TIouBy caja, OPOIIEHHOrO I'IABHLIM 00Pa30M TOJILKO [0 /IEM.
2. TlouBy caja, MOCTOSIHHO Opomaemoro. 3. 3aTONNEeHHYI0 BOAOH mousy.

Hamwu pesyiabraTol HiyKeCJ/eAYiouHe:

1. MpubnusurenpHo HeHTpaJibHasi MOYBa [OJKHA COAEPXKaTb B cpeanem 169,
NOANOUBEHHOW BOJLI, I TOrO 4TO0bLl PECHUYHbLIE MOTJIM PasBUThL B HEHM aKTHBHOE CYiie-
CTBOBaHMeE.

2. Pecuuunsie MpucnocodLiBaOIIMECs] K YCIOBHAM HEIOCTATOUHOrO VYBIAXEHUS
nouBbl ABOSIKOT'O BH/A: @) PECHUUHbIE MOCTOSHHLIX GopmM M HeGONILWNX pasmepoB. 6)
Gonee KPYMHLIX PasMepoB, HO HMMEWIIMX rudKOe Telo M TaKKe CIOCOOHLIX HSMEHSTH
¢Bo0 (opmy.

3. Yaue BCero MJIMHA BH/IOB, BCTPEUANMUXCS B noyse, He AocTuraer 100 M.

4. JIBMiK€HUE PECHUUHBIX, MPOXHUBAIOIIKX B M0UYBE, MPOUCXOJUT IIaBHLIM 00pasom
IYTEM CKOIbKEHUS XOKACHHUS M MMOJN3aHusl B nouyse. Cpeau peCcHUUHBIX, UCCIIEJOBAHHBIX
B HAIIKMX MouBax, O0HApPV)IKEHDl, XOTS U PEAKO, OCCAIbIe MIIM MOJY-OCEeA/bie THMNLI, HO
HAKOrla He BcTpeuasuchb (POpmbl, MPOXKMUBAKWIIHE B OTKPLITOH BOje.

5. Bolbuiasi 4aCTh BH/CB, MPOKUBAIIMX B OMHCAHHBIX Buille MOYBax 1 u 2 BCTpe-
4aeTCs, M0 MHEHWIO PEeKHMUX aBTOPOB, B HACTOSX MXa, HJIIM B BOJE COAEpPIKAIEH I'HHUIO-
mue pacrenusd. Bosee Meniue SK3EMIUISIPLl, N0 MHEHHMI0 3TUX aBTOPOB, MPOMCXOJST U3
OTKPHLITOH BOAB!.

YKusHeHHble YCIOBUA B CpeAax, YIOMSIHYTHIX Bbllle, TOXACCTBEHHB! C YCIOBUAMH,
HMEOUMMHUCA B nmouBax 1 M 2 NOTOMY, YTO M TaM MO)KHO OMNPEAeIUTb MePUOAUYECKOe
rauenye B nouse. (HaBo3.)

B noyse 3 Mul BeTpeuanu Taike U (QOpMbl, XapakTepuble AJisl csexelf BOAu, B
COOTBETCTBHMM C XapaKTEePOM IMOYBLl B 00JaCTH saTOmieHHsdA, sABNSwumeHcsa nepexogHoMi
cTajue OT >XKMB3HEHHHLIX YCIOBUH CYXOH MOYBLI A0 BOAbI.

6. Boibmasi yaCTh PeCHUUHbLIX, HAMJEHHLIX B MOYBE CAfi0B, SIBJISIETCS DBPHUTEPMHU-
YeCKMMH CVuIecTBaMy.) 3TO YCTaHOBJIEHHE €me Hejb3s 0000marth, TaKk Kak HMEWTCs
npoTuBopevamuecst HabmwaeHus.)

7. CpaBuuBasl pesyibLTaTbl UCCIIEOBAHHA BCEX TPeX BH/OB MOYBLI, Mbl HAaLUIH
BUJbl PECHMYHbLIX, BCTPEUAOI(HECS B PaBHOW CTENMEHH BO BCEX TPeX BMUAAX MOUBBIL. Tak
KaK IBa M3 9THX BYUOB MMOUBLI CYUIECTBEHHO OTIUYAITCH JPVYT OT ApYyra — nousa cajoBast
M necyaHasl — Mbl HA3BaJIM PECHUUHBLIX, BCTPEUAUIUXCH B 000MX BM[AX MOYBLI ,,Be3/ie
cymMMu nouBbi‘‘. Ha ocHoBe HAIMUX MCCIEA0BAHMH MOXKHO VCTAaHOBUTb, YTO B MOuBe
UMEeTCsl MOCTOsIHHAsA, npucrnocobrennasi K noyse (avHa peCHUUHBIX.



	3. MICROBIOLOGY����������������������
	Horváth János: Contributions to studies on soil protozoa of the Ciliata group, with special regard to their adaptation to soil conditions������������������������������������������������������������������������������������������������������������������������������������������������

	Oldalszámok������������������
	151����������
	152����������
	153����������
	154����������
	155����������
	156����������
	157����������
	158����������
	159����������
	160����������
	161����������
	162����������


