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Summary

A comprehensive study of planktonic
ciliates was carried out in seven fry fish-
ponds belonging to two fish farms located
in the Tashkent region. During the investi-
gation, a total of fifty-eight species of
planktonic ciliates were identified, demon-
strating a relatively high diversity of proto-
zoan communities in the examined aquacul-
ture ecosystems. The dynamics of species
composition, abundance, and biomass of
ciliates were analyzed throughout different
stages of pond development and fish culti-
vation. Most ciliate species were character-
ized by short-term and relatively narrow
periods of active development, usually last-
ing from three to seven days. In several cas-
es, significant fluctuations in abundance
were observed even within a single day,
indicating the instability and rapid trans-
formation of planktonic communities in fry
ponds. Such abrupt changes in population
density were likely associated with intensive
processes of excystment and encystment, as
well as with changing environmental condi-
tions, including water temperature, oxygen
concentration, and availability of organic
matter and bacterial food resources.

The study revealed that during the first
week after filling the ponds with water, the
planktonic  community was dominated
mainly by ciliate species typical of tempo-
rary or ephemeral water bodies. These pio-
neer species rapidly colonized newly
formed aquatic habitats and played an im-
portant role in the initial stages of ecologi-
cal succession. As the ponds matured, grad-
ual changes in the taxonomic composition
and structure of the ciliate community were
observed, reflecting the succession process-
es occurring in aquaculture reservoirs. The
obtained results indicate that planktonic
ciliates can serve as valuable bioindicators
of ecological conditions and trophic status

in fishpond ecosystems. In addition, ciliates
represent an important component of the
natural food base for fish fry, participating
actively in nutrient cycling and energy
transfer within aquatic food webs.

Keywords: zooplankton, ciliates, bio-
mass, fry fishpond, succession, protozoa,
aquaculture, plankton dynamics, ecological
succession, fish farming

Introduction. Ciliates (Ciliophora)
are an important component of aquatic eco-
systems. Ciliates are the main food for ju-
veniles of all fish species. The absence or
deficiency of ciliates (and also rotifers and
nauplia) results in developmental delay and
significant mortality of juvenile fish. In
turn, ciliates consume significant part of the
production of phytoplankton and bacterio-
plankton, thus connecting the chain be-
tween the higher and lower trophic levels of
the ecosystems. Consuming oxygen, releas-
ing carbon dioxide and metabolic products,
ciliates affect the hydrochemical regime of
water bodies, and, even more importantly,
actively participate in the cycle of substanc-
es in aquatic ecosystems, thus stimulating
the development of phyto- and bacterio-
plankton.

Ciliates, along with phyto- and bacteri-
oplankton, are an essential link in the food
chain of water bodies. By consuming phy-
toplankton, bacteria and detritus, ciliates are
a powerful factor in the transformation of
organic matter. The processes of self-
purification and formation of water quality
largely depend on zooplankton, most of
which are sedimentators. Observations of
ciliates constitute a necessary link in the
system of environmental monitoring and
forecasting the consequences of anthropo-
genic impact [1, 2]. The species diversity
and quantitative development of ciliates
depends on many abiotic and biotic factors.
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Their impact on zooplankton can be di-
rect (one-sided or complex) and indirect.

In general, the patterns of the succes-
sion of zooplankton (metazoan and protozo-
an) as well as phytoplankton and zoobenthos
in juvenile (fry) and spawning fishponds
have not been studied and are unknown [3].

Material and methods. In Uzbekistan
juvenile fishponds are relatively small ponds
(100-5000 m?) in which fish larvae grow up
for 2-3 weeks. Empty juvenile ponds are
flooded with water from channels and larvae
are launched into them after 1-2 days.

Research carried out in the Tashkent
Region on 1 juvenile pond in the Scientific
base of the Uzbek Institute of Fishery and 6
juvenile ponds of the “Balykchi” Fishery
Farm. The depth of the ponds is 0.8-1.0 m;
the area is 0.3-0.5 ha. In the ponds, the lar-
vae of the silver carp Hypophthalmichthys
molitrix were grown in second half of May
and first half of June.

Samples were taken using a plastic tube
(length 1 m, inner diameter 2.5 cm). The
tube was lowered into the water vertically
from the surface to the bottom layers, as a
result of which the water column was “cut
out”. Then the tube was closed at the bottom
and removed from the water. H. Utermohl
[4] used a similar method to study the zoo-
plankton of ponds. Samples were collected
in 7 points in each pond and combined in
one integral sample. Samples were taken
every 1-2 days.

Ciliates were counted no later than 30
minutes after sampling. Ciliates were count-
ed as follows. Water was poured into a Petri
dish up to a depth of 5 mm. By lowering the
tube of the MBS-7 stereomicroscope, I
counted the ciliates that fell into the field of
view. Thus, we counted all the ciliates in a
given volume of water (depending on the
chosen magnification of the stereomicro-
scope). 10 fields of view were viewed in
each dish and then the water was replaced.
This procedure was repeated 5 times. Large
(Condylostoma vorticella, Hypotrichidium
spp. etc.) and medium-sized (Paramaecium
spp., Prorodon spp. etc.) ciliates were count-
ed at x16 magnification, in the case of their
mass development, and small ciliates
(Halteria spp., Urotricha spp. etc.) — at x32
magnification. With the mass development

of small forms, they were counted at a mag-
nification of x56. Thus, at a magnification of
x16, 24 ml of water were counted, at x32 - 6
ml, and at x56 - 2 ml. The number of speci-
mens of mass species calculated in this way
reached, as a rule, from several tens to many
tens of specimens. Sorokin and Jevanese [5]
used a similar method for quantifying plank-
tonic ciliates.

Rotifers and crustaceans were found in
the samples along with ciliates. They were
fixed with formaldehyde, identified and
counted (although for metazoic plankton this
is certainly not the optimal method).

Argyrophylic structures were revealed
using dry [6] and wet [7] methods. In the
latter case, fixation with 4% formaldehyde
was used. After fixation, formaldehyde was
washed out in 5 changes of distilled water.
Then a drop with infusoria was mixed on a
heated slide with 2 drops of heated gelatin
(gelatin - 10 g, NaCl - 0.05 g, distilled water
- 100 ml). The mixture was quickly smeared
on slide. The slide was transferred to a hu-
mid chamber and placed in a refrigerator.
After a few minutes, a few drops of cold 3%
AgNO3 solution were applied to the surface
of the preparation and left in the refrigerator
for several hours. This was followed by
washing with distilled water in 3-4 shifts and
placing the slide in 70% alcohol. Further
procedures can be carried out at room tem-
perature. The preparations were dehydrated
in alcohol and xylene and embedded in cana-
dian balm or synthetic medium. Silver re-
duction can be carried out at any stage start-
ing from 96% alcohol. For this, it was just
used daylight. Material stored in formalin for
several weeks was suitable for impregnation
by argentum.

The maximum daytime water tempera-
tures in the ponds were 25-28 °C.

Results and discussion. Fifty-eight
species of planktonic ciliates were recorded
in 7 fry ponds of two fish farms in Tashkent
region (table 1, fig. 1).

The lists of ciliate species in the studied
ponds were similar. The most noticeable
species in quantitative development were
found in all ponds. However, the temporal
and quantitative indicators of development
in different ponds varied markedly.
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Planktonic and other organisms quickly
appear and develop in ponds flooded with
water. They enter the pond with water, from
the air and soil (cysts and other resting stag-
es). The ecological succession of the zoo-
plankton community occurs in the ponds —
various types of ciliates appear, develop,
reach a certain number and drop out of the
plankton in a certain order.

Most species were characterized by rel-
atively narrow (3-7 days) periods of devel-
opment (Figs 2-3). In some cases, the num-
ber per day changed several times. This was
especially true for small species. The abrupt
changes in numbers were probably caused
by ex- and encysting processes. The first
species of ciliates (Halteria oviformis) ap-
peared already in the first 1-2 days after the

beginning of filling the ponds with water
and reached a significant development in 1-3
days. After that, the species disappeared
from the plankton, passing apparently into a
dormant state — cysts (this has been shown in
laboratory experiments in petri dishes). The
maximum biomass of ciliates fell on days 3-
6. A week later, a group of species charac-
teristic of temporary (ephemeral, rain pools)
water bodies (4 ctinobolina vorax, Spathidi-
um lieberkiihni, Tillina magna, Furgassonia
viridis, Nassula sp., Disematostoma colpidi-
oides, Astylozoon faurei, Hastatella radians,
Metastrombidotium nigrum, Hypotrichidium
conicum, H. faurei, Hypotrichidium sp.,
Psilotricha succisa, Spiratella plancticola)
[8, 9], encysting disappeared from plankton.

Fig. 1. I-3: Urotricha puytoraci; 4,8: Disematostoma colpidioides, 5: Furgasonia viridis; 6,
11: Astylozoon faurei; 7: Limnostrombidium viride; 8-9: Colpididium viridis
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Fig. 2. Dynamics of the total biomass of ciliates in the juvenile pond Ne 1
of the Fish Farm “Balykchi”

The dynamics of quantitative indica-
tors of the development of ciliates also had a
regular character. So, the maximum of total
biomass of ciliates fell, as a rule, on 3-7 days
from the beginning of flooding the ponds
with water. Further the biomass sharply de-
creased (Fig. 4).

In the course of studies of ciliates,
some information was obtained on the devel-
opment of metazoan plankton. In particular,

it was shown that after the maximum bio-
mass of ciliates, the maximum development
of rotifers (15 spp. recorded) was observed,
then cladocerans (5 spp.), then copepods.

In other studies, ciliate and metazoan
plankton of rearing ponds (where the fish are
raised for 2-3 years) were studied [10, 11].
In these ponds, sharp changes in the compo-
sition, abundance, and total biomass of cili-
ates were also noted.
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Fig. 4. Dynamics of the total biomass of ciliates in juvenile ponds
(Ne 1: Uzbek Institute of Fishery, Ne 2-7: Fish Farm “Balykchi”)
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Table 1. Species composition of planktonic ciliates of fry fishponds of the Fish

Farm “Balykchi” (FFB) and the Uzbek Institute of Fishery (UIF)

Taxa

FFB

UIF

SUBPHYLUM POSTCILIODESMATOPHORA Gerassimova & Seravin, 1976

CLASS HETEROTRICHEA Stein 1859

Blepharisma sp. - +
Bursaria truncatella O.F. Miiller, 1773 + +
Caenamorpha medusula Perty, 1852 + —
Condylostoma vorticella Ehrenberg, 1833 ++ ++
Heterotricha (?) gen. sp. ++ ++
SUBPHYLUM INTRAMACRONUCLEATA Lynn, 1996
CLASS PROSTOMATEA Schewiakoff, 1896
Coleps hirtus Nitsch, 1827 + +
Holophrya nigrificans Lauterborn, 1894 + +
Urotricha farcta Claparede et Lachman, 1858 ++ ++
U. puytoraci Dragesco et al., 1974 ++ ++
CLASS COLPODEA Small & Lynn, 1981
Tillina magna Gruber, 1880 + +
CLASS NASSOPHOREA Small & Lynn, 1981
Colpodidium viridis (Mirabdullayev, 1986) + +
Furgasonia viridis (Dingfelder, 1962) ++ ++
Nassula sp. + +
CLASS LITOSTOMATEA Small & Lynn, 1981
Actinobolina vorax (Wenrich, 1929) ++ ++
Didinium balbiani Fabre-Domerque, 1888 ++ ++
D. nasutum O.F. Miiller, 1773 ++ ++
Pseudomonilicaryon anser (O.F. Miiller, 1773) + +
Enchelys sp. + +
Paradileptus conicus Wenrich, 1929 + +
Pelagodileptus trachelioides (Zacharas, 1894) ++ ++
Spathidium lieberkiihni (Biitschli, 1889) + +
CLASS ARMOPHOREA Linn, 2004
Metopus es Claparede & Lachmann, 1858 + -
CLASS OLIGOHYMENOPHOREA de Puytorac et al., 1974
Astylozoon faurei Kahl, 1935 ++ ++
Cyclidium sp. + +
Disematostoma colpidioides (Gelei, 1954) ++ ++
Frontonia sp. + +
Glaucoma sp. + +
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Table 1 (continued)

Hastatella radians Erlanger, 1890 + +
Paramaecium aurelia Ehrenberg, 1838 + +
P. caudatum O.F. Miiller, 1773 + +
Pelagovorticella natans (Fauré-Fremiet, 1920) + +
Trichodina sp. + -
Urocentrum turbo (O.F. Miiller, 1786) - +
V. campanula Ehrenberg, 1831 ++ +
CLASS SPIROTRICHEA Biitschli 1889
Aspidisca sp. + -
Euplotes patella (O.F. Miiller, 1773) + +
Hypotrichidium conicum Ilowaisky, 1921 ++ ++
H. faurei Tuffrou, 1972 + +
Hypotrichidium sp. ++ ++
Psilotricha succusa (O.F. Miiller) + -
Spiretella plancticola (Gelei, 1933) ++ ++
Strongilidium sp. - +
Halteria grandinella (O.F. Miiller, 1786) ++ ++
H. oviformis Gelei, 1950 ++ ++
Limnostrombidium viride (Stein, 1867) ++ ++
Metastrombidium nigrum Mirabdullaev, 1985 ++ ++
Strombidium sp. ++ ++
Strobilidium gyrans Stokes, 1887 + -
S. hyalinus Mirabdullaev, 1985 ++ ++
Strobilidium velox Faure-Fremiet, 1924 ++ +
Strobilidium sp. + +
Tintinnidium fluviatile Stein, 1863 + +
Tintinnopsis pusillum Entz, 1909 + +
CLASS PHYLLOPHARYNGEA de Puytorac et al., 1974
Chilodonella uncinata (Ehrenberg, 1838) + +
Phascolodon vorticella Stein, 1859 ++ ++
Trithigmostoma cucullulus Jankowski, 1967 + +
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AHnoamna

Tawkenm ob1vICHIHOARLL €Ki OATBIK Wa-
DPYaublivlblHa  Kapacmsl — oicemi  uwabax
ecipy MO2aHbLIHOA NIAHKMOHObIK KIpNiK-
wieninepoiy mypiik Kypamvl MeH 0amy OUHa-
MuKacwelHa 3epmmey xHCypeizinoi. 3epmmey
Homuoicecinoe  NJIAHKMOHObLIK — KipniKuie-
Jepoiy JHCAINnbl CcaHvl eny ceziz mypoi
KYDaumvlHbl aHbIKMALObl. Aman2an Mukpo-
op2aHuzmoep cy IKodiCyUenepiniy Manbl30bl
KOMNOHeHmi 60.16ln madwvliadsl dHcoHe 6a-
JILIK WAbAKmapelibly maoueu Kopekmik oa-
3aCblH  Kanblnmacmulpyoa — epexuie  peoi
amkapaosl. 3epmmey 6apulcblHOa KipniKuie-
Ninepoiy mypaiK Kypamsl, camvl, buomacca-
Cbl  JiCOHe  Onapobly — CYKYEeCCUSIbIK — 03-
eepicmepi 6aKbLIAHObI.

Konmezen mypnep canvicmoipmansl
mypoe KvicKa mep3imoe, aeHu 3—7 KyH apa-
JIbIEBIHOA OeNceHOl OaMyMeH CUNAmmaobl.
Ketibip srcazoaiinapoa xipnikweninep cauvl-
Hbly ~maynicihe OipHewe pem  o032epyi
batikanovl. Mynoati Kypm ayblmynap Kop-
wazan opma Hca20aulapelHblly 032epyine,
COMbIY  [WiHOe Ccy  meMnepamypacvind,
epicen ommezi Meauepine, OpP2AHUKAIbIK
3ammapovly HCUHATYbIHA JHCIHE KOPEeKmIK
pecypcmapovly  Koldcemimoinicine oaina-
Holcmol Oonybl mymkin. Couvimen xamap
CaMbIHbIY ~ KeHemmeH — oe32epyi  Kiphik-
wieninepoiy IKCYUCMAayusi HcoHne SHYUCma-
yus yoepicmepimeHr 0e mycindipineoi.

Toeanoaposl cymen mMoOIMbIPRAHHAH
KeliHel aneauksl anmaoa yaKelmua Hemece
aghemepaix cy KoUMAnapvlHa mMaH Kipnik-
weninep  myprepi  6acvimM  0AMbl2AHLL
AHBLIKMALObL.

byn mypnep orcana xanvinmackau cy
opmacvina mes beuimoenin, an2auikbl CYK-
YeccusinblK Ke3eHoe JHCemeKuli OpulH anobl.
Ketiinei xezeyoepoe niankmoHObIK Kaybim-
0acmviKmbvly KYpuliblMbl OIpminden o32epin,
aKodCcyiede2i mabueu CyKyeccusvlk npoye-
cmepOin Hcypyi baukaniowi.

31



32

BUOJIOTUYECKUE HAVKU KABAXCTAHA Nel, 2026

Tyuinoi  ce3zdep:  300NNAHKMOH,
Kipnikwenitep, oOuomacca, 0Oanvlk ayiay
MO&Aanbl, CYKYeccusl, aKkeamaoenuem, nianK-
MOH OUHAMUKACHL, IKOJIOUANBIK MOHUMO-
puHe.

INJIAHKTOHHBIE UH®Y30PUU
MAJIBKOBBIX PBIBOBO/IHBIX
MMPYJAOB Y3BEKHUCTAHA
HUM. Mupaboynnaes
Hncmumym 300n02uu Akademuu nayk Pec-
nyoauku Y3bexucman
*e-mail: imirabdullayev57@gmail.com

Annomayus

B cemu mnpyoax ons ewvipawusanus
MAbKO8 08yX pbl0080OHBIX X0o3sticme Tawi-
Kenmckou obnacmu Obl10 UCCIE008AHO GU-
0060¢€ pazHoobpasue u OUHAMUKA PA3BUMUS
NIAHKMOHHBIX UuH@Y30puil. B pezynomame
UCCIe008aHULL 3APe2UCPUPOBAHO NAMbOe-
cam 8ocemMb U008 UHPDY30pUll, 8X00AWUX 8
cocmae  300NJIAHKMOHHO20 — cO0buecmea
O0aHHbIX 8000éM08. [Inankmonnvie ungyzo-
PUU USPAIOM 8AXHCHYIO POTIb 8 PYHKYUOHUPO-
BAHUU BOOHLIX IKOCUCMEM, YUACMBYIOM 8
npoyeccax Kpy2080poma eeujecms u gop-
MUPOBAHUU eCeCmB8eHHOU KOPMOBOU 0a3bl
0J151 MOJLOOU PblO.

s 6onvuuncmea U008 ObLIU XAPAK-

MepHbl OMHOCUNENbHO KOPOMKUE NePUOObL
MAcco8020 pazsUmMus  NPoOOINCUMENbHO-
cmoio 3—7 Onell. B omoenvuvix cayuasx duc-
JIeHHOCMb UH@PY30PULL USMEHANACH HECKONb-
KO pas 6 meyeHue Cymok, ymo ceuoemeib-
cmeyem 0 8blCOKOU OUHAMUYHOCU NIAHK-
monHo2o coobwecmsa. Pe3kue konebanus
YUCIEHHOCMU, BEPOSAMHO, ObLIU CEA3AHbL C
npoyeccamu IKCYUCMupo8aHuss U UHYUCMU-
POBaHUs, a makice ¢ USMEHEHUIMU IKOJIO-
2UYECKUX YCIIOBULL CPeObl.

Ycemanoeneno, umo 6 nepsyro neoeno
nocie 3anojiHeHusi npyoo8 000U Npeumy-
WeCmEeHHO PA38UBANUCH 8UObL UHQDY30PULL,
xapakxmepHuvle ons BDEMEHHbBLX
(3ghemepnbix) 6000émos. B  Oanvuetiwem
APOUCXOOUNU USMEHEHUSL BUOOBO2O COCABA
U cmpyKmypsi coobwecmea, ompasxcaoujue
npoyeccvl IKOI02UUECKOU CYKYeccuu 8 pbi-
060600HbIX npyoax. Ilonyyennvlie OanHbvie
CBUOETENbCMEYIOM O  B03MONCHOCMU  UC-
nonb3068aHUs UHDY30pUll 6 Kauecmee OUO-
UHOUKAMOPOB IKOJIO2UYECKO20 COCMOSHUSA
nPYO0BbIX IKOCUCHIEM.
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