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ABSTRACT. Biological invasions of fish are among the key drivers of transformation in freshwater
ecosystems, particularly in regions with intensive aquaculture development and high anthropogenic
pressure. The aim of this study was to assess the extent of introduction and degree of naturalization of
non-native fish species in the Dong Nai River basin (southern Vietnam), as well as to identify patterns
of their spatial distribution and main pathways of introduction. Ichthyological sampling was conducted
in April-May 2025 at 56 stations in the upper and middle reaches of the Dong Nai River, including
the Da Nhim and Da Dang rivers, their tributaries, and lentic water bodies in Dong Nai and Lam Dong
provinces. A total of 17 non-native fish species were recorded across 13 of the 17 surveyed areas. The
highest diversity of introduced species was observed in large water bodies subjected to significant
anthropogenic impact, particularly in Tri An Lake (11 species), as well as in the middle reaches of the Da
Nhim River and the Dai Ninh Reservoir (6 species each). In contrast, the number of non-native species
was considerably lower in highland areas of the Central Highlands (1-3 species), while no alien species
were recorded in water bodies within Cat Tien National Park. Most species exhibited low to moderate
occurrence frequency; however, two species—guppy (Poecilia reticulata Peters, 1859) and Nile tilapia
(Oreochromis niloticus (Linnaeus, 1758))—showed very high prevalence. The results indicate a substan-
tial scale of biological invasions in the Dong Nai River basin. Aquaculture and the aquarium trade are
identified as the primary sources of non-native fish introductions, while their spatial distribution is
strongly associated with the level of anthropogenic impact and the type of water body.
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1. Introduction Large palaeotropical river systems are charac-

terized by exceptional species richness and complex

Biological invasions are now widely regarded as spatiotemporal organization. The Dong Nai River in
one of the key processes that influence the structure and southern Vietnam represents such a system, combin-
functioning of freshwater ecosystems. In fish communi- ing mountainous and lowland sections, an extensive
ties, non-native species may alter trophic interactions, tributary network, floodplain habitats, reservoirs, and
compete with native taxa, promote hybridization, and artificial canals (Pham and Vo, 2025). Strong mon-
facilitate the spread of parasites and pathogens. These soonal seasonality drives pronounced discharge fluctu-
processes are occurring with increasing frequency as a ations, extensive floodplain inundation, and active fish
consequence of expanding urbanization, infrastructure migrations. While this environmental dynamism may
development, and global trade. The issue is particularly enhance ecosystem resilience through habitat heteroge-
acute in Southeast Asia, where exceptional biodiversity neity, it simultaneously creates favorable conditions for
coincides with rapid economic growth and intensive the establishment of introduced species, particularly
aquaculture. those with broad ecological tolerance and high repro-

*Corresponding author. E-mail address: karpova jey@mail.ru (E.P. Karpova)

Received: April 23, 2026; © Author(s) 2026. This work is distributed
Accepted after revised: May 21, 2026; under the Creative Commons Attribution- BY__NC
Available online: June 18, 2026 NonCommercial 4.0 International License.

167


https://www.doi.org/10.31951/2658-3518-2026-A-3-167
https://orcid.org/0000-0003-4966-1072
https://orcid.org/0000-0001-8129-5944
https://orcid.org/0000-0002-7883-0755
mailto:karpova_jey@mail.ru

Karpova E.P. et al. / Limnology and Freshwater Biology 2026 (3): 167-179

ductive capacity. River fragmentation by dams and the
formation of reservoirs further contribute to invasion
processes by creating lentic habitats often more suit-
able for non-native than for rheophilic native species
(Baran and Myschowoda, 2009).

The main vectors of fish bioinvasions in Vietnam
are associated with human economic activity (Stolbunov
and Tran, 2019; Dien et al., 2025):

1. Aquaculture, including the farming of both native
and introduced species (e.g., tilapia, pangasius,
various cyprinids, and catfish) (Thi Thanh Vinh,
2006; Abd Hamid et al., 2023). Escapes from pond
farms and cage systems, especially during flood
periods, regularly introduce cultured species into
natural waters.

The aquarium and ornamental trade, which facili-
tates the import and domestic spread of exotic spe-
cies; their intentional release or accidental intro-
duction into the wild creates foci of invasion near
urban agglomerations (Hewitt et al., 2024).

Interbasin transfers and stocking, associated
with the movement of planting material between
regions, as well as introductions to increase fish
productivity in water bodies.

Hydraulic infrastructure and transport, facilitat-
ing the secondary dispersal of already naturalized
species through canals, reservoirs, and irrigation
systems.

Aquaculture plays a particularly significant role
in shaping the invasion pool in Vietnam. According
to reports from the Vietnam Association of Seafood
Exporters and Producers (https://seafood.vasep.com.
vn/), aquaculture production increased from 4.1 to 5.7
million tons between 2018 and 2024 (a 38% increase),
reaching 5.753 million tons in 2024 (+4% year-on-
year). Freshwater aquaculture accounts for approx-
imately 380 000 ha and produces ~3.197 million
tonnes, including pangasius (1.787 million tons), tilapia
(300 000 tons), and other species (1.11 million tons).
Although production is concentrated in the Mekong
Delta, interregional transport of juveniles, feed, and
equipment facilitates the spread of cultured and associ-
ated species into other basins, including the Dong Nai.
Given the scale of production, even low escape rates
can lead to substantial propagule pressure (Nguyen et
al., 2023).

The state of knowledge regarding this issue in
the Dong Nai Basin remains poor. Existing publica-
tions are primarily devoted to the general taxonomic
composition of the ichthyofauna (Freyhof et al., 1998;
Nguyen et al., 2019), while specific studies aimed at
identifying alien species, analyzing their penetration
pathways, and the degree of naturalization are few
(An et al., 2009; Vu et al., 2013). There is insufficient
data on the spatial distribution of introduced species
across different habitat types (mainstream, tributaries,
reservoirs, and urbanized channels), their contribution
to commercial catches, and their potential impact on
native populations. Long-term monitoring series that
could allow for assessing the dynamics of invasions and
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the rate of expansion of individual species are virtually
absent.

Therefore, the Dong Nai River basin represents a
model system for analyzing biological invasions under
conditions of intensive anthropogenic pressure in a
large tropical river. The aims of this study were to (i)
assess the extent of introduction and naturalization of
non-native fish species, (ii) identify major introduction
pathways and distribution patterns, and (iii) define pri-
orities for monitoring freshwater ecosystems in south-
ern Vietnam.

2. Material and methods

Ichthyological sampling was collected in April-
May 2025 at 56 stations located in the Da Nhim and
Da Dang rivers (forming the upper Dong Nai River),
as well as in the main channel, tributaries, and lentic
water bodies within Dong Nai and Lam Dong prov-
inces. For further analysis, stations that were close in
geographical and biotopic terms were combined into
17 districts (Fig. 1).

Fish were collected using cast nets, gill nets, and
hand nets (mesh size 2-5 mm). Additional specimens
were obtained from local fishermen using various fish-
ing gears employed in small-scale fisheries. Sampling
effort and material volume are summarized in Table 1.

Species identification was based on morpho-
logical and meristic characters, as well as coloration
patterns, using standard taxonomic keys and reference
guides (Tran et al., 2013; Taki et al., 2021).

For non-native species, occurrence frequency (F)
was calculated as the percentage ratio of the number of
areas where a species was recorded to the total number
of surveyed areas.

3. Resulits

A total of 17 non-native fish species were recorded
across 13 of the 17 surveyed areas (Table 2; Fig. 2). In
terms of species richness, the family Cyprinidae was the
most represented, comprising six species. The families
Poecilidae and Cichlidae followed, each with three spe-
cies. Each of the remaining families were represented
by a single species (Fig. 2).

No alien species were detected within the aquatic
systems of Cat Tien National Park (stations 3-6: Mada
River, small streams, Dong Nai River channel, and Bau
Sau Lake). Across other sites, species richness ranged
from 1 to 11 non-native species. The highest number
(11 species) was recorded in Tri An Reservoir. Six spe-
cies were observed in both the middle reaches of the Da
Nhim River and the Dai Ninh Reservoir. Relatively high
diversity was also found in the upper Da Nhim River
(four species), Dankia Lake (five species), Kala Lake
(four species), and various watercourses in the lower
Central Highlands (four species). Other sites contained
between one and three species, with the lowest diver-
sity observed in highland areas subjected to minimal
anthropogenic disturbance.
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Fig.1. Scheme of stations (red markers) and study areas: 1 — Tri An Lake; 2 -Ba Hao Lake; 3 — Ma Da River; 4 — small rivers

and streams of Cat Tien National Park; 5 — Dong Nai River; 6 —

Bau Sau Lake; 7 - upper reaches of the Da Nhim River; 8 -Dankia

and Suoi Vang lakes; 9 — Da Nhim River; 10 — high mountain streams Hoa Binh district; 11 — Dai Ninh Lake; 12 - upper reaches
of the Dong Nai River; 13 —Kala Lake; 14 - rivers of the Central Highlands of Vietnam; 15 -Ham Thuan Lake; 16 -Bao Lam Lake;

17 -Ta Dung Lake.

Low occurrence frequency (5.9%) was recorded
for eight species (Acipenser sinensis, Labeo rohita,
Cichla ocellaris, Xiphophorus hellerii, Osphronemus
goramy, Hypophthalmichthys nobilis, H. molitrix, and
Ctenopharyngodon idella). Moderate frequency (11.8-
29.4%) characterized seven species (Carassius auratus,

Table 1. Sampling effort and material volume

Cyprinus carpio, Piaractus brachypomus, Pterygoplichthys
disjunctivus, Clarias gariepinus, Gambusia holbrooki, and
Coptodon zillii). Very high occurrence (69.2-92.3%)
was observed for Poecilia reticulata and Oreochromis
niloticus, the latter being nearly ubiquitous except for
high-altitude streams.

No Study areas Number of sites | Number of | Number of
species specimens
1 Tri An Lake 5 65 95
2 Ba Hao Lake 2 10 29
3 Ma Da River 3 9 52
4 Small rivers and streams of Cat Tien National Park 3 19 27
5 Dong Nai River (Cat Tien National Park) 1 12 38
6 Bau Sau Lake 2 8 28
7 Upper reaches of the Da Nhim River 4 8 71
8 Dankia and Suoi Vang lakes 3 9 72
9 Da Nhim River 7 16 374
10 High mountain streams Hoa Binh district 2 6 27
11 Dai Ninh Lake 3 25 214
12 Upper reaches of the Dong Nai River 4 18 132
13 Kala Lake 3 11 59
14 Rivers of the Central Highlands of Vietham 5 13 68
15 Ham Thuan Lake 3 11 32
16 Bao Lam Lake 2 6 18
17 Ta Dung Lake 4 8 22
TOTAL 56 105 1358
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Table 2. Species composition, distribution and occurrence of alien fish species in the studied water bodies of Dong Nai and

Lam Dong provinces

Species Study areas F, %

1121789101112 (13|14|15|16]|17
Sinosturio sinensis Gray, 1835 + 5.9
Labeo rohita Hamilton, 1822 + 5.9
Carassius auratus (Linnaeus, 1758) + |+ |+ + 23.5
Cyprinus carpio (Linnaeus,1758) + + | + + + 29.4
Ctenopharyngodon idella Valenciennes, 1844 + 5.9
Hypophthalmichthys molitrix Valenciennes, 1844 | + 5.9
Hypophthalmichthys nobilis Richardson, 1845 + 5.9
Piaractus brachypomus (Cuvier, 1818) + + 11.8
Pterygoplichthys disjunctivus Weber, 1991 + + + | + + | 29.4
Clarias gariepinus Burchell, 1822 + 17.6
Osphronemus goramy Lacepede, 1801 + 5.9
Gambusia holbrooki (Girard 1859) + | + 11.8
Poecilia reticulata Peters, 1859 + + 1+ + |+ + |+ |+ + 52.9
Xiphophorus hellerii Heckel, 1848 F 5.9
Cichla ocellaris Bloch & Schneider, 1801 + 5.9
Oreochromis niloticus Linnaeus, 175815,4- + |+ |+ ]+ |+ + |+ |+ |+ +]+]|+|706
Coptodon zillii (Gervais, 1848) + + | + 17.6

Total 11|24 |5|6|1|[6]|3]|]4]4]|1|2]2

Note: 1 — Tri An Lake; 2 -Ba Hao Lake; 7 - upper reaches of the Da Nhim River; 8 -Dankia and Suoi Vang lakes; 9 — Da Nhim
River; 10 — high mountain streams Hoa Binh district; 11 — Dai Ninh Lake; 12 - upper reaches of the Dong Nai River; 13 —Kala Lake;
14 - rivers of the Central Highlands of Vietnam; 15 -Ham Thuan Lake; 16 -Bao Lam Lake; 17 —-Ta Dung Lake

4. Discussion

Current knowledge of non-native fish introduc-
tions in Vietnam remains incomplete. Approximately 50
freshwater and euryhaline species have been reported
from inland waters (GBIF, 2026), with a clear increas-
ing trend compared to earlier estimates of 15-20 spe-
cies (Zvorikin et al., 2014; An et al., 2013). Our data
indicate that the problem of biological invasions in the
Dong Nai River basin has already reached significant
proportions. Its severity varies significantly depending
on the type of water body, its ecological status, and
altitudinal zonation.

The 17 non-native species recorded represent
~16% of the total ichthyofaunal richness identified in
this study. Although this proportion appears moderate
and is comparable to other regions of Vietnam (Ruykys
et al., 2021), the ecological impact of these species may
be substantial (Stolbunov and Tran, 2019).

One of the most characteristic findings of the
study is the pronounced spatial heterogeneity in the
distribution of alien species. The complete absence
of introduced species in the water bodies of Cat Tien
National Park demonstrates the important role of rel-
atively undisturbed ecosystems as natural barriers to
biological invasions. This situation is consistent with
the general notion that high natural ecosystem integrity
and low anthropogenic impact significantly limit the
successful naturalization of alien organisms. (Banaduc
et al., 2024).
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Fig.2. Family level species diversity.

In contrast, the greatest diversity of introduced
species was observed in water bodies experiencing sig-
nificant economic impact, particularly large reservoirs
and aquaculture-related water bodies. For example, the
highest number of alien species was recorded in Lake
Tri An (11 species), as well as in the middle reaches of
the Da Nhim River (6 species), which is associated with
a large number of artificial reservoirs, including the Dai
Ninh Reservoir (6 species). This pattern is consistent
with research findings in other regions of the world.
(Banaduc et al., 2024).



Karpova E.P. et al. / Limnology and Freshwater Biology 2026 (3): 167-179

The reduced number of non-native species in
highland areas (1-3 species) likely reflects both lower
anthropogenic pressure and more restrictive envi-
ronmental conditions (e.g. temperature regimes and
hydrology).

Most species exhibited low or moderate occur-
rence frequencies, whereas P. reticulata and O. niloticus
were highly widespread. Additionally, Pterygoplichthys
disjunctivus was notable for its high abundance, partic-
ularly juveniles in lotic habitats. Such patterns are typi-
cal of invasion dynamics, where only a limited number
of species become dominant colonizers (Stolbunov and
Tran, 2019).

Nile tilapia (O. niloticus) appears to be the most
ecologically significant invasive species in the region.
Its near-ubiquitous distribution reflects high ecological
plasticity, broad diet, rapid growth, and competitive
ability (Shuai and Li, 2022; Feng et al., 2025). Similar
trends were documented elsewhere in Vietnam (Dien et
al., 2025). Increasing abundance of tilapias may lead to
competitive displacement of native species and restruc-
turing of fish communities. The widespread occurrence
of P. reticulata, historically introduced for mosquito
control (El-Sabaawi et al., 2016), reflects its high repro-
ductive rate and tolerance to degraded conditions.

Pathway analysis indicates that aquaculture is
the dominant source of introductions. Many recorded
species (e.g. Cyprinus carpio, Hypophthalmichthys spp.,
Ctenopharyngodon idella, Labeo rohita, Piaractus brachy-
pomus, and Clarias gariepinus) are widely cultured (Vu
et al.,, 2013). The rapid expansion of aquaculture in
Vietnam (Wei et al., 2025) increases propagule pres-
sure and the likelihood of escape events, leading to the
establishment of self-sustaining populations.

The ornamental fish trade represents a second-
ary pathway, particularly for Pterygoplichthys spp. and
livebearers (Stolbunov and Tran, 2019), as documented
globally.

Ecological impacts vary among species. Tilapias
are known to exert strong competitive pressure, whereas
others (e.g. Gambusia) may occupy relatively vacant
niches. Loricariid catfishes (Pterygoplichthys) may cause
substrate disturbance, bank erosion, and trophic alter-
ations (Stolbunov and Tran, 2019; Dien et al., 2025).

Hybridisation also poses a potential risk (Zvorikin
et al., 2014), particularly given the widespread use of
hybrid tilapias and clariid catfishes in aquaculture.
Their ecological roles and invasion potential remain
poorly understood.

Overall, the role of non-native species in shaping
fish assemblages in the Dong Nai basin remains insuf-
ficiently quantified. There is a critical need for long-
term monitoring, quantitative assessments of ecological
impacts, and evaluation of invasion dynamics, particu-
larly for dominant species such as tilapias.

5. Conclusion

The Dong Nai River basin is experiencing signif-
icant biological invasions driven primarily by aquacul-
ture and, to a lesser extent, the ornamental fish trade.
The distribution of non-native species is strongly influ-
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enced by anthropogenic pressure and habitat type,
with reservoirs and modified systems acting as invasion
hotspots, while protected and highland areas remain
relatively resistant.

Only an integrated approach will enable the
timely identification of new invasions and the minimi-
zation of their potential impacts on the biodiversity and
sustainability of freshwater ecosystems in the Dong Nai
River basin.
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OpuruHanbHan craTbf

LIMNOLOGY

Mpobrembl 6MONOrHUECKUX UHBA3UM

B pbi6bHOM payne 10kHOro BbetHama: FRESHWATER
npumep 6accenna peku AoOHrHam BIOLOGY
P

Kapnoga E.I1.'*, Ky Hryen Junp®", Kypmakos C.B.'",
YecHokoBa U.N.'", Hryen Yan Xoati bao?

I HHcmumym 6uostoeuu 10cHbvix mopeti um. A.O. Kogateackozo PAH, Cesacmonostb, Poccusa
2 FOsicHoe omOesteHuUe COBMECMHO20 POCCULICKO-BbemHAMCK020 MPONU1ecK020 HaAyUHO-UCC/Ted08amestbeKo20 U MeXHOI0eULecK0e0
yenmpa, XowumuH, BbemHam

AHHOTAIIHAA. Bruonoruyeckre WHBa3UM phIO ABJIAITCA OJHUMH U3 KJIOUYEBBIX (HaKTOpOB TpaHCHOp-
Malliy MPECHOBOAHBIX 3KOCHUCTEM, OCOOEHHO B PETMOHAX C MHTEHCHUBHBIM pa3BUTHEM AaKBaKYJIbTYPhI
1 BBICOKMM aHTPOIIOT€HHBIM HaBjieHHeM. llesibl0 JaHHOro HccjieAoBaHUA ObUIO OLIEHWUTHh MacCIITAaObI
MHTPOAYKIUU U CTelleHb HaTypaji3aliy dyKepOogHBIX BUIOB PO B OacceliHe peku JIOHrHail (10XKHBIN
BbeTHaMm), a TakXe BBIABUTH 3aKOHOMEPHOCTU MX IIPOCTPAHCTBEHHOTI'O paclipeiesieHNs U OCHOBHBIE Ty TH
nHTpOoAYKINU. OTOOp MXTHUOJIOTUYECKUX IIPp0o06 MpoBOAMIICA B ampese-Mae 2025 roga Ha 56 cTaHLIUAX,
PAcCIIOJIOKEHHBIX B BepXHEM U cpefHEM TeueHuu peku JJoHrHal, BKoyasd peku JlaneuM u JlagaHr, ux
IIPUTOKU U CTOAYME BOJOEMBI B IpOBUHIMAX JloHrHai u JlamaoHr. B o6meii cioxHocTtu Ha 13 3 17
00cyIeTOBAHHBIX Y9aCTKOB OBLJIO 3aperuCTPUPOBAHO 17 uy>kepOoAHbIX BUAOB pbi0. Haubosbniee pasHoo-
Opasue MHTPOAYLIEHTOB HaOJII0aI0Ch B KPYIIHBIX BOAOEMAaX, ITOABEPKEHHBIX 3HAUUTEIbHOMY aHTPOIIO-
reHHOMY BO3/Ie/ICTBII0, 0cOOeHHO B 03epe YnaH (11 BuAOB), a TakkKe B cpeHEM TeueHUN peKu JlaHbUM
1 BogoxpaHwmie J[aiiHyuHb (110 6 BUAOB B KaxxgoM). KosmdecTBO BUAOB-BCeJIeHIIeB ObLIIO 3HAYNTEIbHO
HIXe B BBHICOKOTODHBIX palioHax lleHTpasibHoro Haropbs (1-3 Bupa), a B BojoeMax HaI[IOHAJIbHOI'O
napka KaTtbeH OHU He ObLIM 3aperuCTpUPOBaHbl. BOJIBIIMHCTBO BUAOB AEMOHCTPHUPOBAIN HU3KYIO A
YMEPEHHYIO YaCTOTy BCTPEUYAEMOCTH; OHAKO ABa u3 Hux — rymmu (Poecilia reticulata Peters, 1859) u
HuUJIbcKasa Tuianus (Oreochromis niloticus (Linnaeus, 1758)) — GbUIM OYeHb IMUPOKO PACIPOCTPAHEHHI.
[TostyueHHBIE pe3yJIbTaThl YKa3bIBAIOT Ha CylleCcTBEHHBINM MaciTab 610I0rndecKrnx MHBa3u B 6acceline
peku JloHrHail. AKBaKkyJIbTypa U akBapuyMHas TOPIOBJIA ABJIUIMCH OCHOBHBIMU HCTOYHHMKAMM HHT-
POAYKIMH 4YyXXePOOHBIX BUAOB pPhHIO, a UX MPOCTPAHCTBEHHOE pachpefesieHne ObLI0 TECHO CBA3aHO C
YPOBHEM aHTPOIIOI'€HHOI'0 BO3AEHCTBUA 1 TUIIOM BOAOEMa.

Kiioueauie ciioea: 6uosiornyeckrie MHBa3uM, 4y’kepoAHble BUABI, pasHOOOpasue pub, IPOCTPaHCTBEHHOE
pacripefesienue, BbetHam

Jlna nutupoBanusa: Kaprnosa E.IN., Ky Hryen luns, Kypmaxos C.B., UecHokoBa U.H., Hryen Yan Xoaii bao [TpoGiemsl 6110510-
rUYeCcKrX MHBA3Ui B peIOHOM (payHe 10’xHOr0 BheTHama: npuMep 6acceiina pexku Jlonrsaii // Limnology and Freshwater Biology.
2026. - Ne 3. - C. 167-179. DOI: 10.31951/2658-3518-2026-A-3-167

1. Beepenue 3UI0 JIOKAJIBHBIX MOMYJIALMN, a Takke CJIYXHUTh Iepe-

HOCUMKaMU{ [apa3uToB U 3abosieBaHuil. B yciioBusax
HapacTamoileli ypbaHu3anuy, T'HIPOTEXHUYECKOIro
CTpouTesIbcTBAa U rjiobanu3any TOPIrOBJIM TEMIIBI
MHTPOAYKIUI 1 BTOPUYHOIO paccejieHUs pHIO cyle-
cTBeHHO Bo3pocsu. [y crpan HOro-BocTouHoit A3un,
o0JiafjalolX BBHICOKMM yYPOBHEM 3HAeMH3Ma U OOHO-
BpEeMEeHHO UHTEeHCHUBHBIM pa3BUTHEM PBIOHOTO XO3sil-
cTBa, mpobJyiemMa OHWOWHBA3WN NPHUOOPETAET OCOOYIO
aKTyaJIbHOCTb.

buosiornveckre MHBa3UM B MPECHOBOJHBIX KO-
cUcTeMaxX pacCMaTpHBalTCA B HACTOsAIllee BpeMs Kak
OIVH 13 KJI0YeBBIX (aKTOPOB TpaHCHOpPMALUU CTPYK-
Typel U (QYHKIIMOHMPOBaHUA coobmiecTB. B mxTuoda-
VHe 4YyXepoOHble BUALI CIIOCOOHHBI BBI3BIBATh KacKaj-
HBle U3MeHeHHUsA TpoPuUecKuX ceTel, YCUIUBATh
KOHKYpEeHTHOe JaBJjieHre Ha abOpUreHHble TaKCOHHI,
MPOBOIMPOBATh TMOPUAM3AIUI0 U T€HETUYECKYI0 3PO-
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KpynHble pexku NOaneoTpONNKOB XapaKTepusy-
I0TCA UCKJIIOYUTEJIBHO BBICOKOM BHIOBOH HaCHIIEHHO-
CTBI0 U CJIOXKHOH IIPOCTPAHCTBEHHO-BPeMEHHO! opra-
HU3anuel sKocucTeM. B Takux cucreMmax, Kak peka
Jlonrxaii B 10xHOM BbeTHaM, codeTaloTcs ropHble U paB-
HUHHBIE Y4aCTKY, Pa3BeTBJIEHHAA CETh IIPUTOKOB, MOH-
MeHHBIe BOJOEMBI, BOJOXpaHWIMMA U KaHayibel (Pham
and Vo, 2025). BelpaxkeHHas CE30HHOCTb MYCCOH-
HOro kjmMata GopMupyeT pe3kue KoJjieGaHWUA CTOKa,
3aToIUieHWe OOMIMPHBIX IIOMM M aKTHBHble MUIpalUU
pei6. C OAHOI CTOpOHHI, Takasg AWHAMWYHOCTb IOBBHI-
maeT yCTOMYMBOCTh COOOIIECTB 3a CYE€T IPOCTpPaH-
CTBEHHOI MO3aWYHOCTU MeCTOOOUTaHUI; € ApPYrou
— co37aéT OJIaronpuATHLIE YCIIOBUS AJ1A 3aKpeljleHuA
WHTPOJYLIEHTOB, OCOOEHHO BHJOB C IIWPOKON 3KOJIO-
TMYecKOl BaJICHTHOCTBIO M BBICOKOM IIJIOAOBUTOCTHIO.
JlonosnHuTebHBIM (aKTOPOM pucKa ABJsgeTca dpar-
MeHTallysA pycJia IVIOTMHAMU U CO3[laHue BOJIOXpaHU-
i, GOpMHUPYIOIUX HOBbIEe JUMHOQUIIbHEIE OMOTOIHI,
yacTo OoJiee MOAXOAAMIME [JI UyXKEPOOHBIX BHJIOB,
yeM A1 peoPuiibHbIX abopureHHbx Gopm (Baran and
Myschowoda, 2009).

OcHOBHBIE BEKTOpPH OHOMHBa3uil pbi0 BO
BoeTHaMme CBA3aHBI C XO3ANHCTBEHHOU AeATEeIbHOCTHIO
yenoBeka (Stolbunov and Tran, 2019; Dien et al.,
2025). K uucsy KI04eBbIX OTHOCATCS:

1. AkBakyJjbTypa, BKJIIOYalollasg pasBedeHUE Kak
ABTOXTOHHBIX, TaK U MHTPOAYLMPOBAHHBIX BUAOB
(HampumMep, TWiIanui, OaHracuyca, pas3JIM4HBIX
kapnoBeix 1 coMoBbix) (Thi Thanh Vinh, 2006;
Abd Hamid et al., 2023). IToberu M3 MPymOBHIX
XO3AUCTB U CAJKOBBIX YCTAHOBOK, OCOOEHHO B
Iepyoj] MAaBOJKOB, IPUBOAAT K peryJIAPHOMY
MIOCTYILJIEHUIO KyJIbTHUBUPYeMBIX (opM B ecTe-
CTBEHHBIE BOJOEMBL.

AxBapuyMHCTUKA 1 JeKOpaTHUBHAs TOPIoBJsA, obe-
CITeYyHBaloIIe UMIIOPT U BHyTPEHHEE PacIpoCTpa-
HeHUe SK30TUYECKUX BHU/IOB; UX MpeIHaMepeHHBIN
BBIIIYCK WJIM CJIy4aliHOe TIOoNafaHre B NPUPOAY
dopMupyoT ouaru WHBA3WN BOJIM3U TOPOACKHUX
arsiomepanui (Hewitt et al., 2024).

Mex06acceiiHOBbIE TIEPEHOCH U 3apbIOJIeHUsA, CBS-
3aHHBIE C IlepeMellleHreM II0CaJj0OYHOrO MaTepu-
aJjia MeXxJy peroHaMu, a TakXke ¢ MHTPOAYKIAAMU
JIJIS1 TIOBBIIIEHN S PEIOONIPOIYKTUBHOCTH BOJOEMOB.

T'upporexHuveckass WHQPACTPYKTypa M TpaHC-
HOPT, CIOCOOCTBYIONINIE BTOPUYHOMY PACCETIEHUI0
yXe HaTypaJIn30BaHHBIX BUOB II0 KaHajlaM, BOZO-
XpaHWJIMIIAM U UPPUTAIIMOHHBIM CHCTEMAaM.

Ocoby10 poJsib B GOPMHPOBAHUK WHBAa3UOHHOTO
myJjia urpaetr macimrab akBaKyJbTypbhl BO BbeTHawme.
CorjlacHO OT4YeTOB BbeTHaMCKOI accolualiiu 3KCIOop-
TEPOB W Mpou3BoauTesiel MopenpoaykTtoB (https://
seafood.vasep.com.vn/) B 2018-2024 r1r. 00BEM e€é
npou3BojicTBa yBesmuniica ¢ 4,1 mo 5,7 muH T (poct
38%), a B 2024 r. goctur 5,753 vutH T (+4% K mpe-
aeigymemy roay). OOmas momanb aKBaKyJIbTYPHI
cocraBuya 1,3 MJIH ra BO BHYTPEHHHX BOJOEMax U
9,7 MH M®> MOpPCKHX cafkoB. [IpeCHOBOIHBINA CEKTOD
oxBaThiBaeT 0k0Ji0 380 ThIC. ra ¢ 00BEMOM MPOAYKIIUHU
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nopsaka 3,197 MiH T, BKIIoyas naHracuyca (5,7 ThIC.
ra; 1,787 v 1), Tuanuoo (30 Teic. ra; 300 THIC. T) U
apyrue Bugasl (344 Teic. Ta; 1,11 MuH T). DKCIOPTHO-
OPHEHTHPOBAHHOE [IPOM3BOJACTBO COCPEIOTOYEHO IIpe-
HMMYyIIecTBEHHO B AejbTe peku MekoHr (1o 95% man-
racuyca u 80% KpeBeTOK), OJHAKO TPaHCIIOPTUPOBKA
MOJIOAW, KOPMOB U 000pyA0BaHuUs, a TaKKe MeXperuo-
HaJIbHble X03AUCTBeHHbIE CBA3U CO3[1al0T IIPeAIIOChIIKN
JUIA 3aHOCA KyJIbTUBHPYEMBIX 1 CONy TCTBYIOLIUX BUIOB
B Apyrue OacceliHbl, BKjiodas p. JlOHrHail. Y4uuTeBasA
00BEMBI IIPOM3BOJICTBA U IUIOTHOCTb XO3AMCTB, OaXke
HM3Kas [0J1A 106eroB MoXeT NIPUBOAUTH K 3HAUUTEJIb-
HOMY abCOJIIOTHOMY 4YMCITy Oco0eli, MOCTyHarwInux B
npupoAHbIe dKocrcTeMsbl (Nguyen et al., 2023).

CocTossHMe U3y4eHHOCTH NpobjeMbl B 6acceliHe
JlonrHaii ocrtaérca HeOOCTaTOYHBIM. [Meroiuecs
nyOJnKanuy MperMyIlecTBeHHO IMOCBALIEHHBl 00IeMy
TaKCOHOMUYecKoMy coctaBy wuxrtuodaynsl (Freyhof
et al., 1998; Nguyen et al., 2019), Torga Kak crenu-
aJbHBIE MCCJIeJOBAaHMsA, HalpaBJieHHble Ha BHIABJIEHHE
qyKepOAHBIX BUAOB, aHAJIN3 ITyTell NX IPOHUKHOBEHUA
1 CTelleHW HaTypajausalyd, HeMHOro4ucjaeHHH (An
et al., 2009; Vu et al., 2013). HemocTaTo4Ho JaHHBIX
0 IPOCTPAHCTBEHHOM paclipefieJIeHUd WHTPOAYLeH-
TOB 10 Pa3JIMYHBIM TUIaM MeCcTOOOHUTaHUH (rJIaBHOe
pycjio, NPUTOKH, BOJOXpaHWIWIIA, ypOaHU3UPOBaH-
Hble KaHaJibl), 00 UX y4acTUM B IIPOMBICJIOBBIX yJIOBax
1 O MOTeHLHaJIbHOM BO3[eNCTBUM Ha abopUreHHbIe
nonysAuuKu. IIpakTudecku OTCYTCTBYIOT AOJITOCPOY-
Hble MOHHUTOPHUHIOBBIE PAABI, IO3BOJIAIONINE OLIEHUTDH
JUHAMUKy MHBa3UH U CKOPOCTh SKCIAHCHUU OTHeJIbHBIX
BUJIOB.

Takum ob6pasom, GacceliH peku JloHrHail mpen-
cTaBjsfeT co0OM MOAEJbHYI CHUCTeMy AJA aHaausa
IpoleccoB OHMOMHBAa3Uil B YCJIOBUAX WHTEHCUBHOIO
aHTPOIIOTEHHOr'0 BO3JEMCTBUA Ha KPYyIHYI0 Tponuye-
ckyio peky. llenpio HacTosiell paboTel ABAAINCE: (1)
oIleHKa MacliTaboB MHTPOAYKIMU M CTeleHu HaTy-
pajiu3aluy 4y>XepoAHBIX BUIOB pbiO, (2) BBIABJIEHHUE
OCHOBHBIX ITyTel UX MOCTYILJIEHUA U 3aKOHOMePHOCTeN
pacrnpocTpaHeHus u (3) ompefesieHNe NPUOPUTETHBIX
HanpaBJIeHUHI MOHUTOPHHIA IIPECHOBOAHBIX 3KOCH-
cTeM ra BeeTHama.

2. MaTrepuan ¥ meToAbl

C6op npob uxtrodayHsl OCylIeCTBJIAIA B amnpe-
Je-mae 2025 r. Ha 56 cTaHUUAX B pekax [JaHpuM U
Janaxr, o6pasylomux BepxHee TeueHre peku JJoHrHai,
ee pycise, MpPUTOKax M JIEHTUYECKUX BojoeMax Oac-
ceiiHa B mpoBuHIUAX JloHrHai u Jlamaoxr. [a gaib-
Helllero aHajau3a CcTaHIUY, 6jmu3Kue B reorpaduue-
CKOM 1 OMOTONMYEeCKOM OTHOIIeHWY, OObeJWHUINU B
17 patioHoB. CxeMa CTaHI[MI 1 paliOHOB MpUBe/ieHa Ha
Pucynke 1.

COop mmpo0 Ha CTaHLUMAX OCYIIeCTBJIAIN C NpU-
MeHeHHeM KaCTUHTOBOH ceTH, kabepHBIX ceTell, pyd-
HBIX CAyKOB C f4eell OT 2 A0 5 MM, IIOMHMO 3TOrO
npuobpeTanu o0paslbl ¥ MeCTHBIX pbI0akoB U3 pas-
JINYHBIX OPYJWH JIOBA, UCIOJIb3yeMbIX B MECTHOM IIpO-
MbIcsie. O6beM HCCJIeJOBAaHHOTO MaTepuaa IpuBeJeH
B Tabsmne 1.
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Puc.1. Cxema crannuii (KpacHble MapKephl) U palioHOB uccjaeqoBaHuil: 1 — 03. Yuan; 2 — 03. Baxao; 3 — p. Mazga; 4 — maJibie
peKu U pyubd HaloOHasbHOTro napka KarrteeH; 5 pyciio p. lonrHaii; 6 — 03. Baycay; 7 - BepxoBss p. JJaneuM; 8 — 03. JlaHkua u
CyotiBanr; 9 — p. laupnM; 10 — BEICOKOTOPHBIE pyubU p-H X0abuub; 11 — 03. JaliHunb; 12 - BepxoBbs p. JoHrHai; 13 — 03. Kana;

14 - BogoToku lleHTpanbHOro Haropesa BeeTHama; 15 — 03. XamTxyaH; 16 — 03. Baosawm; 17 — 03. TagyHr.

[Ipu ompepdesleHMU BHUOA WCIOJIB30BATIA KOM-
IJIEKC MOP()OJIOTUYECKUX, MEPUCTUYECKUX ITPU3HAKOB,
ocobeHHOCTel okpacku. MaeHTudukaiuo NpoBOaUIn
C WCIIOJIb30BAHWEM OIpeAesUTeNIel 1 CIPaBOYHUKOB
(Tran et al., 2013; Taki et al., 2021).

JJIs1 4yKepOIHBIX BHIOB OIpee/IA/IN UX BCTpe-
yaemocTh (F) kak oOTHollleHHWe 4KcJa palioHOB, TAe
PErucTpupoOBaICA BUM K UX OOIIIEMY KOJIMYECTBY, BhIpa-
’)K€HHO€ B MPOI[eHTax.

3. Pe3ynbTarthbl

[Tpu oGcnienoBanuu 17 paiioHOB B IMPOBUHITHAX
JloHrHai u JlaMJOHT B pa3jIMYHBIX BOJOEMax U BOJO-
TOKax OBLIO OTMeueHO 17 4yxepoAHBIX BUAOB PHIO,
3aperucTpupoBaHHbIX B 13 13 17 o6cjiefOBaHHBIX paii-
oHOB (Tabmuua 2; Puc. 2). [1o yucay BugoB Haubosee
Ipe/icTaBUTEIBHBIM OKazayioch ceMelicTBo Cyprinidae,

BKJIIOUaBlllee 6 BHOB.

Ta6suma 1. O6beM HccjieJOBAHHOTO NXTHUOJIOTHUYECKOTO MaTepuaja

CemerlictBa Poecilidae u

No PaiioH mcciiejoBaHuHI KosnuecTBO KosmmuectBo | KosinuecTBo
CTaHIUHI BUIOB 9K3eMILLSIPOB
1 03. YnauH 5 65 95
2 0O3s. baxao 2 10 29
3 P. Maga 3 9 52
4 BopoToku HanoHaIbHOro napka Karteen 3 19 27
5 P. lournati (KaTTheH) 1 12 38
6 0O3s. Baycay 2 8 28
7 BepxoBpA p. [JaHbUM 4 8 71
8 O3. Jankua u CyoliBaHT 3 9 72
9 P. aubum 7 16 374
10 BricokoropHsie pyuby, X0abuHb 2 6 27
11 0O3. latiH1Hb 3 25 214
12 BepxoBbs p. JJOHTHAH 4 18 132
13 0O3. Kana 3 11 59
14 Bonmoroku LleHTpasibHOrO Haropbs 5 13 68
15 03. XamTxyaH 3 11 32
16 0O3. baosam 2 6 18
17 O3. TagyHr 4 8 22
Bcero 56 105 1358
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Ta6suna 2. BugoBoii cocras, pacnpocTpaHeHle U BCTPeYaeMOCTh 4yKepOAHBIX PhIO B HcCCJIeJOBAaHHBIX BOJHBIX 0OBeKTax

npoBuHNUN JloHrHa# u JlamMaoHr

Buasl PaiioHbI HCCJIeJOBAaHUI F, %

11217 (8]9]]10|11]|12|13|14|15|16 |17
Sinosturio sinensis Gray, 1835 + 5,9
Labeo rohita Hamilton, 1822 + 5,9
Carassius auratus (Linnaeus, 1758) + 1+ + + 23,5
Cyprinus carpio (Linnaeus,1758) + + | + + + 29,4
Ctenopharyngodon idella Valenciennes, 1844 + 5,9
Hypophthalmichthys molitrix Valenciennes, 1844 | + 5,9
Hypophthalmichthys nobilis Richardson, 1845 + 5,9
Piaractus brachypomus (Cuvier, 1818) + + 11,8
Pterygoplichthys disjunctivus Weber, 1991 + + + | + + | 29,4
Clarias gariepinus Burchell, 1822 + 17,6
Osphronemus goramy Lacepede, 1801 + 5,9
Gambusia holbrooki (Girard 1859) + | + 11,8
Poecilia reticulata Peters, 1859 + + 1+ + |+ + |+ | + + 52,9
Xiphophorus hellerii Heckel, 1848 + 5,9
Cichla ocellaris Bloch & Schneider, 1801 + 5,9
Oreochromis niloticus Linnaeus, 175815,4- + |+ |+ + ]|+ + |+ +|+|+]+]|+]706
Coptodon zillii (Gervais, 1848) + + | + 17,6

Bcero 111214 | 5|16 |1|6]|3|4]4]|1]|2]2

IIpumeyanue: 1 — 03. YuaH; 2 — 03. baxao; 7 - BepxoBbs p. [laHbuM; 8 — 03. [lankua u CyoiiBaHr; 9 — p. Jlausum; 10 — BeICOKO-
ropHble py4bU p-H XoabuHsp; 11 — 03. [latiHuHb; 12 - BepxoBbs p. JloHrHaii; 13 — 03. Kana; 14 - Bogotoku LleHTpasbHOro Haropbs
BrerHama; 15 — 03. XamTxyaHs; 16 — 03. baosnam; 17 — 03. TagyHr

Cichlidae 6pLTH IpecTaBIEHBI TPEMS BUAAMU KaX o€,
OcTajyibHble CeMEHNCTBA BKJIIOYAIM IO OAHOMY BUAY
(Puc. 2).

Hu oxHoro uyxepoaHoro Buja He ObLIO OOHa-
PYX€eHO B BOOHBIX OOBEKTaX HALMOHAJIBHOTO MapKa
Karrteen (cranmuu 3-6 - p. Maga, massle BOOOTOKU,
pycio p. [lonrHai, o3. Baycay). Bo Bcex npouux BoJio-
eMax U BOJOTOKax oTMeuaJjioch oT 1 go 11 BugoB-Bce-
neHueB. Haubosbiiee kosnuvectBo (11 BUIOB) 3ape-
TUCTPHUPOBAHO B 03. YuaH, mo 6 BUJOB OTMEYEHO B
cpeqHeM TedeHUU p. JaHbUM U PaCIOJIOKEHHOM Ha
Hel BogoxpaHuiuile J[aliH1Hb, BBICOKOE BUOBOE pas-
HooOpa3ue BceJieHIIeB Takxe HabJi0[asioch B BepXoO-
BbsAX p. Jaueum (4) u o3. Haukua (5) u Kana (4), pas-
HOOOpa3HbIX BOAOTOKAaX HIKHeH yacTu lleHTpaspHOrO
Haropbsi BeeTHama (4). [Ipounie BogoeMsl 1 BOOOTOKU
HacyuThiBaIyd OT 1 g0 3 BUAOB, IpHYeM HauMeHbIllee
UX KOJMYECTBO HAOJIIOJAIOCHh B BRICOKOTOPHBIX paiio-
HaxX C He3HAUUTEeJIbHON aHTPOIIOTeHHO Harpy3Kon/

Hesricokass BcTpeuaeMocTh (5,9%) oTMeueHa
nis 8 BunoB (Acipenser sinensis, Labeo rohita, Cichla
ocellaris, Xiphophorus hellerii, Osphronemus goramy,
Hypophthalmichthys nobilis, Hypophthalmichthys molitrix,
Ctenopharyngodon idella). Cpemasia (11,8-29,4%)
— nia 7 BupoB (Carassius auratus, Cyprinus carpio,
Piaractus brachypomus, Pterygoplichthys disjunctivus,
Clarias gariepinus, Gambusia holbrooki, Coptodon zillii).
Ouensp BbIcOKasg (69,2-92,3) Obula XapakTepHa [AJA
aByx — rymmu Poecilia reticulata i HUJIbCKOHM TUJISATIUU
Oreochromis niloticus. TlociegHUIM BHZ BCTpeYasCs
MPaKTUYECKU MMOBCEMECTHO, 32 MCKIIOUYEHUEM BBICOKO-
TOPHBIX PYYbEB.
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Poecilidae

O Cichlidae

a Cyprinidae

Puc.2. TakcoHOMHYecKOe pa3HooOpasue YyXepOoAHBIX
BU/OB pBHIO Ha YPOBHE CEMEFCTB.

4. 06¢cyxpenue

CBeJieHN 110 BCeJICHUI0 YyXKePOHbIX BHUJIOB PBIO
BO BHYTPEHHUX BojoeMax BreTHama Hesb3s cUMUTaTh
IIOJIHBIMM U MCYepIbiBaloIMH. B HacTosiee Bpem:A
yKasblBaeTcs Ha IpUCYTCTBHEe OKojo 50 BHUAOB Ipec-
HOBOJHBIX UM 3BPUTaJIMHHBIX MODCKHUX BHJOB, BCTpe-
YeHHBIX B IPECHBIX U COJIOHOBaThiX BoAax pek (GBIF,
2026). ITpu 3TOM SIBHO BhIpaXkeH TPeH/| Ha yBeJInueHue
qycja WHBa3WBHBIX BUJIOB - CPAaBHUTEJIBHO HeAaBHO
HUX CIMCOK HacUUTHIBAJI OKoJio 15-20 mpepacraBuTeseit
(3BopeikuH U Ip., 2014; An et al., 2013). TTosryueHHbBIE
HaMU JaHHBle CBUAETEeJIbCTBYIOT O TOM, 4TO Ipobema
6uoJiornyeckux MHBa3uil B GacceiiHe p. JJoHTHall yxe
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npuobpesia 3aMeTHble MaciuTabbl. CrerneHb eé BhIpa-
KEHHOCTU CYIUIECTBEHHO BapbUpyeT B 3aBUCUMOCTHU
OT TUIA BOJIOEMA, ero 5KOJIOTMYeCKOr0 COCTOSHUA U
BBICOTHO 30HAJIBHOCTU.

Hamu 6p110 3aperucTpupoBaHo 17 4yXepoaHbIX
BUJIOB phHIO, UTO cocTaBJisfieT OKoJio 16 % Bcero BUJO-
Boro GorarcTBa MXTHOGMAYHBEl HCCJIEJOBAHHOIO peru-
oHa. C oOHOI CTOPOHBI, HX [OJII MOXET MOKa3aThCs
CPaBHUTEJIBHO HEBHICOKOI IO OTHOIIEHUIO K O0IeMy
YKCJIy BUOB (TIpX 3TOM OHA COIOCTaBHUMa C Ol[eHKaMu
JUIA IpYyTUX PeruoHoB BeeTHama, rje Takxe oTMeuya-
€TCs1 OTHOCUTEJIBHO OTpaHNYeHHOe YKCJIO HaTypaJin30-
BaBImxcsa uHTpoxyueHToB (Ruykys et al., 2021)), HO
IIPH 9TOM 3KOJIOTMYECKOe 3HaueHHe BCeJIeHIIeB MOXeT
6BITh BecbMa Besinko (Stolbunov and Tran, 2019).

OnHuM 13 Haubosiee XapaKTepPHBIX pe3yJIbTaTOB
HccileJOBaHUA SBJIAETCA BRIPAKEHHAas1 IPOCTPAHCTBEH-
Hasi HEOJHOPOOHOCTb PAaCIPOCTPAHEHUs UyXEPOIHBIX
BU/I0B. IToJ1HOE OTCYyTCTBUE UHTPOAYIEHTOB B BOIHBIX
o0BbeKTax Hal[MOHAJIbHOro mapka KaTTbeH cBUeTelb-
CTBYeT O BaXXHO pOJI OTHOCUTENIBHO c1abo HapylleH-
HBIX DKOCHCTeM KaK eCcTeCTBEeHHBIX 6aphepoB Ay 61o-
Jjorudeckux uHBaszuil. [TogobHas cuTyalys XOpOLIO
corjacyercs ¢ OOUMMU IpeJICTaBJIeHUsAMU O TOM, YTO
BBICOKAs1 [IPHPOJIHAS [[EJIOCTHOCTh SKOCUCTEM U HU3Kas
CTeINleHb AaHTPOIOTeHHOI'0 BO3AEHCTBUA CYI[ECTBEHHO
OTPaHMYMBAIOT YCHEIIHYI0 HAaTypaIu3alUi0 4yyXepoj-
HBIX opraHu3moB (Bandduc et al., 2024).

HanpoTtus, Haubosbilee pa3HooOpasue UHT-
POJYIIEHTOB OTMEYEeHO B BOJOEMAaX, HCIBITHIBAIONINX
3HQUMTEJIbHOE XO3SHCTBEHHOE BO3LEHCTBUE, IMpexie
BCEro B KPYIHBIX BONOXPAaHWIMIIAX U BOJOEMAX, CBS-
3aHHBIX C aKBaKyJIbTypoil. Tak, MakCUMaJIbHOE YHCJIO
YyXKepOJHBIX BHUIOB 3aperucTpupoBaHo B 03. YuaH
(11 BupmoB), a TakXe B cpeJHeM TeueHUU p. J[aHBUM
(6 BHIOB), CBSI3aHHOM C OOJIBIITUM KOJIMYECTBOM HCKYC-
CTBEHHO CO3JaHHBIX BOJ0OEMOB, B TOM YKCJIe BOAOXpa-
HwiumeMm Jlatinuab (6 BumoB). IlogoOHas kapTuHa
XOPOIIO CcorjlacyeTcs ¢ pe3yJibTaTaMiy HccIeJOBaHUH B
Apyrux perrvoHax mupa (Banaduc et al., 2024).

CHIXeHUe 4YKrcjla HHTPOIOYLEHTOB B BHICOKO-
TOpHBIX palioHax lleHTpaslbHOrO Haropkes, rje ObUIO
OTMeYeHO JiiIb 1-3 4YyXepoOHBIX BHU[A, BEPOATHO,
3TO CBS3aHO KaK C MeHbIIell MHTeHCUBHOCTBIO XO3AM-
CTBEHHOM [1eATeJIbHOCTH, TaK U c 6oJiee dKCTpeMasib-
HBIMM 3KOJIOTUYECKVMU YCJIOBUAMU (TeMIepaTypHHIT
pexuM, TuApojiorudeckue 0cobOeHHOCTH), KOTOpHIe
MOT'YT OrpaHUYUBATh YCIENIIHYI0 HaTypaIM3alnio0 MHO-
I'UX UHTPOAYIIIPOBAHHEIX PHIO.

BONBIIMHCTBO BUIOB XapaKTepusyeTcs OTHO-
CUTEJIbHO HM3KON WM cpellHel 4acTOTOUl oOHapyxe-
HUs, HO ABa Bupa — rynmu P. reticulata u Huibckas
tusAnus O. niloticus — IeMOHCTPUPYIOT Ype3BbIYATHO
BBICOKYI0 PacIpOCTpaHéHHOCTb. 10 CBoOell YncJIeHHO-
CTH BBIJEJIAJINCh KOJIbUYXXHBbIEe coMBbl Pterygoplichthys
disjunctivus, MOJIOAb KOTOPHIX XOTsA W MPUCYTCTBOBAJIA
[IPENMYIIECTBEHHO B JIOTUYECKUX BojoeMax, ObLia
ype3BblUYaliHO MHoroumcjieHHON. [logoOHas kapTuHa
TUNWYHA [JII MHOTMX WHBa3MOHHBIX COOOIIECTB, rie
JIUIIb OrpPaHUYeHHOE YHCJIO BUAOB CTAHOBUTCSA IO-Ha-
CTOALIEMY YCIIeNIHBIMU KoJIoHu3atopamu (Stolbunov
and Tran, 2019).
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Hunbckass TwisAnusa sBJsieTCs, MO-BUANMOMY,
Haubosiee 3HAUYMMBIM KHBA3UBHBIM BHUJIOM B HCCJe-
JIOBaHHOM peruvoHe. E€ mnpaxkTuyecku IOBCEMeCTHOe
pacmpocTpaHeHue, 3a KCKJIIOYEHHEM BBICOKOT'OPHBIX
PYub€B, NONATBepXJaeT MAHHBIE O BBICOKOM 3KOJIOTH-
YecKoll IUJTACTUYHOCTH U KOHKYPEHTOCHOCOOHOCTH
npencraButesieit poxga Oreochromis (Shuai and Li,
2022; Feng et al., 2025). PaHee aHaJIOTUYHbIE TE€HJIEH-
nuy OBLIM OTMeYeHHl U B APYrux paiioHax BreTHama,
rie TWIANUYM BCTPEYalOTCA Jaxe dyamle MHOrux abo-
purenHbix BumoB (Dien et al., 2025). Hapacraromas
YUCJIEHHOCTh 3TUX BUJIOB B €CTECTBEHHBIX BOJOEMAax
BreTHamMa MOXeT IPUBOJUTH K YCHUJIEHUI0O KOHKYpeH-
uy ¢ abopuUreHHHIMU BUJIaMH U IIOCTENIEHHOMY U3Me-
HEHUI0 CTPYKTYPHl UXTHOLIEHO30B. CXOJIHBIM 06pazoM
BBICOKAsl BCTPEYAEMOCTb OTMeYeHa U y TyIIIH, MIPOKO
HCIOJIb3yeMOl paHee B IporpaMMax OHOJIOTHMYECKOTo
koHTpoJisi koMmapoB (El-Sabaawi et al., 2016). OTtot
BUJl OTJINYAETCS BBICOKOM CKOPOCTBIO DPA3MHOXEHMUs
M YCTOMYMBOCTBIO K 3arpsi3HEHUI0 BOBI, 4TO CIIOCOO-
CTBYeT ero ycCIelIHOI HaTypaJii3aluy B CaMbIX pas-
JINYHBIX BOJOEMAX.

AHamu3 myTell pacHpoCTpaHeHHUsA IOKAa3bIBaeT,
4TO BeAYyUIyI0 poOJb 3Iech WrpaeT akBaKyJbTypa.
BonpIIMHCTBO OOHAPYXEHHBIX UyXKePOJHBIX BUIOB —
Takue Kak Cyprinus carpio, Hypophthalmichthys molitrix,
H. nobilis, Ctenopharyngodon idella, Labeo rohita,
Piaractus brachypomus w Clarias gariepinus — Mm1poOKo
HCIOJIB3YIOTCSI B PEIOOBOJCTBE M PETYJISIPHO KYJIBTU-
BUpYyIOTCcA Ha depmax (Vu et al., 2013). Bo BreTHame
3Ta npobsieMa oco6eHHO aKTyasIbHa B CBA3U C OBICTPHIM
pocTOM pPHIOOBOAYECKON OTpacjd U paclIpeHueM
wromaayu akeabepm (Wei et al., 2025). B Takux yciio-
BUAX INPAaKTHUYeCKU HEM30EeXHO PperyJisipHOe IPOHUK-
HOBEeHUe BBHIPAI[MBAeMBbIX PHIO B NPUPOJIHbIE BOJIOEMEL.
B pesysibrate GOpPMUPYIOTCA YCTONYMBbBIE NOIYJIAINN
MHTPOAYIIEHTOB.

BTOpBIM BaXXHBIM KaHAJIOM HMHTPOIYKIMH sBJISA-
eTcs akBapUyMHas TOProsJiA. B yactHoCTH, IpeicTaBU-
tesiu pofa Pterygoplichthys, a Takxke HeKOTOpbIE XUBO-
poasme Kapno3yOsle Monaau B IPHUPOJHEIE BOTOEMEI
“MeHHO TakuM myTém (Stolbunov and Tran, 2019).
AHaJyIoryHble CJIy4au M3BECTHB BO MHOTUX pervoHax
MUpA, Tlle aKBapUyMHBIe PBIOBI HepeaKo CTAHOBATCA
HMCTOYHHUKOM HOBBIX MHBa3UI.

DKoJioruyecKre MOCJIe[ICTBUA NOJOOHBIX HHBA-
3ui MOTyT OBITh BecbMa pa3HOOOPAa3HBIMU U He Bceraa
JIETKO IOJAMAIOTCSA OJHO3HAYHOH oueHKe. HekoTopele
BU[IBI, TaKue KaK TWIANNM, 00JIafal0T 3HAYUTEIbHBIM
NOTEeHLAaJIOM HEraTUBHOI'O BO3/IeficTBHA Ha abopureH-
Hble co00IIecTBa, KOHKYPUPYS C MECTHBIMU phibaMu 3a
nuIleBble pecypcH U MecTooOuTaHus. J[pyrue MHTpPO-
IyleHTHl (Takue Kak ramM0y3usa) MOTyT 3aHUMAaTh OTHO-
CUTEJIBHO CBOOO/IHbIE KOJIOTMYeCKYe HUIIN U He BBI3HI-
BaTh 3aMeTHHIX M3MeHEHUIl B CTPYKType COOOIIecTB.
OT/iesIbHYIO TPYIILY TOTEHINAIBHO IPOOJIEMHBIX BUIOB
COCTaBJIAIOT TIpeCTaBUTENN ceMelicTBa Loricariidae, B
yactHOCTHU Pterygoplichthys. XoTsa ux BausAHME Ha 3KO-
cucteMsl BoeTHama noka cjiabo uccieoBaHo, JaHHBIE
CBUJIETEJIBCTBYIOT O BO3MOXHOCTH CePbE3HBIX 3KOJIOTU-
YecKUX IOCJIe[ICTBUI, BKJIIOYAs paspylleHHe JOHHBIX
cybcTpartoB, 3po3uio OeperoB U u3MeHeHUe Tpodude-
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ckux cBsased (Stolbunov and Tran, 2019; Dien et al.,
2025).

CnegyeT Takke YUYWATHIBATh IIOTEHLHUAJIBHYIO
poJib rubpuausanuu (3BOpeIKUH U Ap., 2014). B akBa-
KyJIbType IIHPOKO HCIOJb3YIOTCA rMOpuaHble GOPMBI
TUIANNYI U KJIapHeBhIX COMOB, CIIOCOOHBIE IPOHUKATD B
ecTeCcTBeHHBIe BOJOEMEI. X 3KOJIorMuecKkue CBOMCTBa
U CIOCOOHOCTh K (POPMHPOBAHUIO yCTOMYMBBIX IOIY-
JIAUNA OCTAlOTCA MPAKTAYeCKW HeW3yYeHHBIMH, 9YTO
IpeJcTaBJisAeT JONOJHUTEIbHBIN PUCK AJ1A IPHPOAHBIX
5KOCHCTEM.

B niesioMm, poJib 4y’kepOOHBIX BUAOB B (popMUPO-
BaHMUU PBHIOHBIX coo01lecTB B OacceliHe peku JloHTHail
ocTaeTcsa HeOOCTAaTOYHO KOJIMYEeCTBEHHO OLleHEeHHOM.
CymecTByeT ocTpas HEOOXOAMMOCTDb B JOJITOCPOYHOM
MOHMTOpPUHIe, KOJINYeCTBEHHOH OILleHKe 3KOoJoruye-
CKOTO BO3JENCTBUA U OlLleHKe OWHAMWKU HHBa3UuW,
0cO0eHHO [JiA JOMUHHUPYIOIIMX BHUJAOB, TaKUX Kak
TUJIANNU.

5. 3akniouenue

B Oacceiine pexu J[loHrHaili HaGiofaeTcs
BBICOKAsi HHTEHCHUBHOCTh OHOJIOrMYeCKUX WHBa3UM,
BBI3BAHHBIX B OCHOBHOM aKBaKyJIbTYpOH M, B MeHb-
mell cTeleHW, TOProBjell JeKOpaTUBHBIMU phibaMU.
PacmpocTpaHeHue 4y>XepOgHBIX BUAOB CUJIBHO 3aBUCUT
OT AHTPONOreHHOr0 BO3AEHCTBUA HAa BONOEM U TUIA
MeCcTOOOUTAHU: BOAOXPAHIINIIA U U3MeHEeHHbIe KO-
CHUCTEMBI BBICTYIAIOT B KayecTBe OYaroB WMHBA3uH, B
TO BpeMs KaK OXpaHseMble M BBHICOKOTOPHBIE PaliOHBI
OCTAIOTCA OTHOCUTEJIBHO YCTOHYHBBIMU.

TOJIBKO KOMIUIEKCHBIN IIOJIXO[ TTO3BOJIUT CBOEB-
pEMEeHHO BBIABJIATH HOBBE MHBAa3WKU U MUHHUMU3HUPO-
BaTh UX IOTEHI[MaJIbHOEe BO3JelicTBUe Ha OGHOpa3Hoo-
Opasue U yCTONYMBOCTb IIPECHOBOAHBIX 3KOCHCTEM B
bacceiiHe peku JloHrHam.
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