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Purpose.  To  investigate  the  distribution  of Macrobrachium  nipponense  in  the  Dniester  river 

basin in the south of Ukraine. To assess their density and diurnal fluctuations and determine their sex 

ratios in different waters. 

Methodology. Shrimps were caught using crayfish traps of original design with a  length of 50‐

200 cm and special submersible wooden boxes of 100x100x100 cm. Depths and bottom relief at the 

study sites were determined using a Garmin EchoMAP CHIRP 72sv. The location was established using 

a  GPS  unit  Garmin  gpsmap  78s  and  Google Maps  2D.  The  sample  size was  4687  individuals,  88 

locations of shrimp aggragations were detected. The diurnal population dynamics was studied at 7 

sites. Sex and sex ratio of sampled shrimps where determined  using a standard biological analysis. 

Findings. The analysis of litertures sources showed the pathways of the spread of M. nipponense 

across the territory of the republics of the USSR and the history of its acclimatization in the Dniester 

River.  The  currents  shrimp  stock density and  their  sex  ratios  in different water bodis  of  the  lower 

Dniester were determined.  The diurnal dynamics of  changes  in  shrimp populations was  studied at 

different  sites  in  the Dniester  and  Kuchurgan  lagoons.  It was  found  that  the  local  populations  of 

shrimp  from  different  waters  differ  significantly  in  terms  of  their  numbers  and  sex  ratios.  The 

circadian dynamics of shrimp population density in the Dniester and Kuchurgan lagoons had a similar 

character but differed in absolute numbers. 

Originality. The distribution of M. nipponense in the lower reaches of the Dniester was studied 

for  the  first  time.  The  abundance  of  this  shrimp  in  different  waters  and  their  sex  ratio  were 

established. The circadian dynamics of population changes  in  the Dniester and Kuchurgan estuaries 

was studied. 

Practical value. The results of the study allowed obtaining an objective biological‐geographical 

characteristic of M. nipponense  in  the conditions of  the Lower Dniester basin. The obtained  results 

can be used to assess the state of the natural population of M. nipponense in the lower Dniester and 

to determine the prospects of its use as an object of domestic fish farming and aquaculture.   

Key words: Shrimp, M. nipponense,  Lower Dniester,  introduction, natural population, density, 
sex differences. 
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Цель работы. Исследовать распространение Macrobrachium nipponense на территории 

юга  Украины  в  бассейне  нижнего  Днестра.  Оценить  плотность  креветки  и  ее  суточные 

колебания, установить соотношение ♂♂ к ♀♀в различных акваториях. 

Методика. Для отлова креветок использовали ловушки типа раколовки длиной от 50‐

200  см  оригинальной  конструкции  и  специальные  погружные  деревянные  короба  размером 

100х100х100  см.  Глубины  и  рельеф  дна  в  местах  проведения  исследований  определяли  с 

помощью  эхолота  Garmin  EchoMAP  CHIRP  72sv.  Локацию  устанавливали  с  помощью 

спутникового GPS навигатора garmin gpsmap 78s и google maps 2d. Объем выборки составила 

4687  экз.  креветок,  установлено  88  локаций  скоплений  креветок.  Суточную  динамику 

численности  изучали  на  7  стационарных  станциях.  При  проведении  стандартного 

биологического анализа у креветок определяли: пол, и соотношение ♂♂ к ♀♀. 
Результаты.  На  основе  анализа  литературных  источников  установлены  пути 

распространения  креветок  M.  nipponense  на  территории  республик  СССР  и  историю 

акклиматизации  ее  в  р.  Днестр.  Определена  современная  плотность  креветки  и 

соотношение полов в различных акваториях нижнего Днестра. На стационарных станциях 

в  Днестровском  и  Кучурганском  лиманах  исследовалась  суточная  динамика  изменений 

численности креветки. Установлено, что по показателям численности и соотношения ♂♂ и 
♀♀  локальные  популяции  креветки  с  разных  акваторий  значительно  различаются. 

Церкадная  динамика  плотности  популяций  креветки  в  Днестровском  и  Кучурганском 

лиманах имела сходный характер но отличалась по абсолютным показателям. 

Научная новизна. Впервые исследовано распространение интродуценты ‐ креветки M. 

nipponen в низовьях Днестра. Установлено численность креветки в различных акваториях и 

соотношение  ♂♂  и  ♀♀.  Иследована  циркадная  динамика  изменений  численности  в 

Днестровском и Кучурганском лиманах. 

Практическая  значимость.  Результаты  исследований  позволили  дать  объективную 

эколого‐биологическую характеристику M. nipponense в условиях бассейна нижнего Днеcтра. 

Полученные  результаты  могут  быть  использованы  для  оценки  состояния  природной 

популяции M.  nipponense  нижнего  Днестра  и  определения  перспектив  ее  использовании  в 

качестве объекта отечественного рыбоводства и аквакультуры. 

Ключевые слова: Креветка, M. nipponense, нижний Днестр, интродукция, естественная 

популяция, плотность, половое соотношение. 
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Мета. Дослідити  поширення Macrobrachium nipponense  на території  пiвдня  України  у 
басейнi нижнього Днiстра. Оцiнити щiльнicть креветки та її добові коливання, встановити 

спiвiдношення ♂♂ до ♀♀ в різних акваторіях.  
Методика. Для  вилову  креветок  використовували  пастки типу  раколовки  довжиною 

вiд  50‐200  см  оригінальної  конструкції  та  спецiальнi  погружнi  дерев'яні  короби  розміром 
100х100х100  см.  Глибини  та  рельєф  дна  в  місцях  проведення  досліджень  визначали  за 
допомогою  ехолота  Garmin  EchoMAP  CHIRP  72sv.  Локацію  встановлювали  за  допомогою 
супутникового GPS навігатора garmin gpsmap 78s та google maps 2d. Обсяг вибірки становил 
4687  екз.  креветки,  встановлено  88  локацiй  скупчення  креветок.  Добову  динаміку 
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чисельності вивчали на 7 стаціонарних станціях. При проведенні стандартного біологічного 

аналізу у креветок визначали: стать, та спiвiдношення ♂♂ до ♀♀.  
Результати.  На  основі  аналізу  лiтературних  джерел  встановлені  шляхи 

розповсюдження  креветок M. nipponense  на теріторії  республік  колишенього  СРСР,  історія 
акліматизації її в р. Дністер.  

Визначена сучасна щiльнicть креветки та співвідношення  статей в різних акваторіях 
нижнього Дністра. На стаціонарних станціях у Дністровському та Кучурганському лиманах 
досліджувалась  добова  динаміка  змін  чисельності  креветки.  Встановлено,  що  за 

показниками  чисельності  та  співвідношення ♂♂  і  ♀♀  локальні  популяції  креветки  з  різних 
акваторій  значно  різняться.  Церкадна  динаміка  щільності  популяцій  креветки  у 
Дністровському  та  Кучурганському  лиманах  мала  схожий  характер  але  відрізнялась  за 
абсолютними показниками.  

Наукова  новизна.  Вперше  дослiджено  розповсюдження  інтродуценти  –  креветки M. 
nipponen  в  пониззі  Дністра.  Встановлено  чисельність  креветки  в  різних  акваторіях  та   

спiввiдношення ♂♂  і ♀♀. Виявлена циркадна динаміка змін чисельності у Дністровському та 
Кучурганському лиманах.  

Практична  значимість.  Результати  досліджень  дозволили  дати  об'єктивну  еколого‐
біологічну  характеристику M.  nipponense  в  умовах  басейну  нижнього  Днicтра.  Отримані 
результати  можуть  бути  використані  для  оцінки  стану  природної  популяції  
M.  nipponense  нижнього  Дністра  та  визначення  перспектив  її  використання  як  об’єкту 
вітчизняного рибництва та аквакультури. 

Ключові  слова:  Креветка,  M.  nipponense,  нижній  Дністер,  інтродукція,  природна 
популяція, щільність, статеве співвідношення. 

 

PROBLEM  STATEMENT  AND  ANALYSIS  OF LATEST   
RESEARCH  AND  PUBLICATIONS 

Since the beginning of the twentieth century the problem of biological invasions of 
alien species has become more acute, and there has been a significant increase in alien 
species in areas quite far from their natural ranges. This phenomenon is global and 
significantly affected aquatic ecosystems, including those that belong to the Black Sea 
catchment, where the number of new species of flora and fauna has increased in recent 
decades [7, 12]. 

In autumn 2013, several specimens of M. nipponense were caught in a crayfish trap 
in the Dniester River near Tiraspol by a student of the Faculty of Geography of the 
Taras Shevchenko Transnistrian State University. Thus, 27 years after the introduction 
of this species into the Kuchurgan reservoir, it was able to: acclimatize in the reservoir, 
adapt to low temperatures, establish a stable natural population capable of effective 
reproduction, penetrate into the Turunchuk Strait where it spread upstream, penetrated 
into the Dniester River reaching Tiraspol [12]. 

According to Google Maps, the distance covered by this shrimp from the 
Kuchurgan Reservoir to Tiraspol was about 70 km or 2.5 km per year [12, 15]. 

In July and August 2013, Odessa scientists Stepanko N. and Gubanov V. identified 
shrimp M. nipponens in the Dniester lagoon during the sampling of benthic fauna in the 
waters of the Dniester estuary near the village Nikolaevka. The shrimps sampled were 
two females with eggs. Sampling was carried out with a net with a mesh size of 10 mm 
on the coastal area with muddy bottom. Later, in the northern part of the Karagol Bay, 
rangers of the State Protection Service of the Lower Dniester National Nature Park 
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found another 6 specimens in poachers’ traps (mesh size of 18-20 mm). Forty eight 
individuals of M. nipponens of different age groups including one egg-laden female 
were caught in a fish pond near the village Mayaki at a depth of 0.5 m [11]. 

Interviewing of local fishermen confirmed the presence of M. nipponens in the 
Dniester and Turunchuk rivers [11, 12, 14]. 

In 2016, Head of the Department of Aquatic Bioresources and Aquaculture, Odessa 
State Ecological University Shekk P. and junior research scientist (graduate student) of 
the Department of Aquatic Bioresources and Aquaculture of Odessa State Ecological 
University Astafurov Yu. initiated complex works on the study of the distribution of M. 
nipponens in the lower reaches of the Dniester River [14, 15]. 

The area of the lower Dniester as a whole is interesting by very drastic and rapid 
changes in the environmental conditions for a short period of time starting from 1986. 
Thus, the interaction of "biogeography" with the practice regarding the problem of 
biotic invasions is necessary [11, 14]. 

The importance of the topic is enhanced by the fact that works in this area is 
actively carried out in the United States, Britain, Sweden, France, Australia and other 
countries. In Ukraine, such studies have not been conducted systematically, and the 
materials available in the literature are fragmentary and incomplete and require analysis 
and generalization. This is necessary to initiate more detailed studies in this direction [5, 
13]. 

SELECTION  OF  UNRESOLVED  PARTS  GENERAL  PROBLEM.  
THE  PURPOSE  OF  THE  WORK 

To date, the study of the distribution of M. nipponens in the lower Dniester has not 
been conducted. There are only fragmentary data on the occurrence of individual 
shrimp in different waters. The formation of M. nipponens aggregations, their density 
and sex ratio in the Dniester river basin has also not been studied. 

MATERIALS  AND  METHODS 

The study was conducted from 2016-2019 on coastal sites of the Dniester River in 
lagoons and lakes. M. nipponens were caught with crayfish traps of original design with 
a length of 50-200 cm and special submersible wooden boxes of 100x100x100 cm. 
Depths and relief of the bottom at the sampling sites were determined using a Garmin 
EchoMAP CHIRP 72sv. The standard biological analysis of shrimps included the 
determination of their sex and sex ratio. In total, 4687 specimens were analyzed. 
shrimp, 88 locations of shrimp aggregations were established. Monthly continuous 
observations were performed at 7 sites. 

Species identification of shrimps was performed using the appropriate 
identification keys [2, 10]. The location was recorded using a GPS navigator Garmin 
Gpsmap 78s. Statistical data processing was performed in Microsoft Excel. 

RESEARCH  RESULTS  AND  DISCUSSION 

M. nipponense were found in brackish waters of estuaries, lagoons, along sea 
coasts, as well as at great distances from the sea: rivers with large amounts of aquatic 
vegetation with sandy or muddy bottoms [6, 16, 17, 18]. 
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The native range of M. nipponense covers China, Japan, Korea, Vietnam, 
Myanmar and Taiwan. As a promising object of aquaculture, it was introduced into the 
water bodies of Singapore, Philippines, USA, Israel, Iraq, Iran, India, the republics of 
the former USSR (Russia, Belarus, Moldova, Kazakhstan, Tajikistan) and other 
countries [1, 4 6, 8, 19, 20, 21, 22] (Fig. 1). 

 

 

Fig. 1. Introductory shrimp scheme M. nipponense from China - 1 to Russia - 
2, Belarus - 3, Pridnistrov’ya (Moldova) - 4 and Ukraine - 5 

 
M. nipponense was introduced into the Kuchurgan Reservoir from the 

Berezovskaya GRES reservoir. The stocking density of M. nipponense in the reservoir 
in 1986 was about 2 ind./ha and this was enough to obtain a positive effect of 
acclimatization [3]. 

Since the end of 1987, the population abundance in the reservoir was assessed as 
0.6 million individuals, and it increased to almost 1.5 million individuals in 1988. Due 
to favorable ecological conditions, the growth rate of this shrimp in the Kuchurgan 
Reservoir was higher than in the parent reservoirs of Southeast Asia and the cooling 
reservoirs of the Berezovskaya GRES [3, 7, 9, 12]. 

The population of freshwater shrimp in the Kuchurgan reservoir was dominated by 
males. The shrimp population in the reservoir showed high potential reproductive 
capacity (fertility), which also contributed to the successful naturalization of the species 
[3, 7, 11, 12]. 
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Fig. 2. Locations of M. nipponense sampling sites in the lower reaches of the 
Dniester River. 

The locations of M. nipponense shrimp in different waters of the Lower Dniester 
were determined from the shores, bridges and boats using a GPS navigator. 

The highest abundance of M. nipponense was recorded in the Dniester lagoon 
(coordinates 46.209311, 30.7742). The density of shrimp per 1 m2 here reached 17 
individuals • m-2. Males predominated in the aggregations (sex ratio - 11: 6). The 
minimum density of shrimp (2.2 individuals • m-2) was observed in the Bile Lake 
(coordinates 46.447324, 30.187776). The sex ratio here was 1: 1 (Fig. 3). 

 

 

Fig. 3. Sex ratio and the density of M. nipponense in the water bodies of the 
lower Dniester 

The density of shrimps in some water bodies of the lower Dniester varied 
significantly (4-9 times) during the day. The largest fluctuations in the numbers of 
shrimp were observed in the Dniester lagoon (coordinates 46.209311, 30.7742) and 
Kuchurgan lagoon (coordinates 46.636726, 29.957984). On-site observations at these 
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two stations showed that the number of shrimp in the Dniester lagoon was higher than 
in the Kuchargan lagoon (Fig. 4). 

 

Fig. 4. Density and sex ratio of M. nipponense articles at two sampling sites in 
the Dniester and Kuchurgan lagoons. 

Such a population structure may indicate more favorable conditions for M. 
nipponense that have developed currently in the Dniester estuary. 

It was found that the density of M. nipponense changed significantly during a 
day. A study of the dynamics of the abundance and density of shrimps at sampling 
sites in the Dniester and Kuchurgan lagoons showed that the diurnal fluctuations in 
their abundances had similar dynamics. The maximum abundance of shrimps was 
observed at four o'clock in the morning, gradually decreasing to 9 o'clock, followed 
by a sharp drop from 9 to 12 o'clock. In the next period from 12 to 24 hours, the 
density of shrimps was at a minimum, relatively stable level. From 1 o'clock at 
night there was a gradual increase in the number of shrimps to a maximum at four 
o'clock in the morning. It should be noted that this process was more dynamic in the 
Dniester lagoon and the fluctuations were more significant than in the Kuchurgan 
lagoon (Fig. 5). 

 

Fig. 5. Diurnal dynamics of M. nipponense density in open areas of Dniester 
and Kuchurgan lagoons (sampling sites) 
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CONCLUSIONS  AND  PROSPECTS  FOR  FURTHER  DEVELOPMENT 

The rapid development of the world economy is a powerful anthropogenic factor 
that affects the distribution of plants and animals in terrestrial and aquatic ecosystems. 
Directed acclimatization and unauthorized introduction of organisms often leads to 
reversible, or more often, irreversible changes in biocenoses. The results of such 
changes require careful studies and evaluation. 

M. nipponense, which penetrated into the Kuchurgan reservoir under the Soviet 
program of compensatory stocking in 1986, took its place in the benthic community of 
the biocenosis and established a stable population. 

Currently, M. nipponense have spread to the lower reaches of the Dniester River, 
successfully reproduce, and their number is constantly growing. The highest density of 
M. nipponense was recorded in the Dniester lagoon (17 individuals • m-2), the lowest in 
the Bile Lake (2.2 individuals • m-2). Their sex ratio also differed significantly in 
different areas: from 1: 1 (Bile Lake) to 11: 6 (Dniester lagoon). 

The density of M. nipponense varied significantly during a day. Thus, at sampling 
sites in the Dniester and Kuchurgan lagoons, diurnal fluctuations in their abundance a 
similar dynamics. The maximum number of shrimp was observed at four o'clock in the 
morning, gradually decreasing to 9 o'clock. In the period from 12 to 24 hours, the 
density of shrimp was at a minimum, relatively stable level. From 1 o'clock at night 
there is a gradual increase in the number of shrimp to a maximum. In the Dniester 
lagoon, the process was more dynamic, and the fluctuations were more significant than 
in the Kuchurhan lagoon. 

The life cycle of M. nipponense in the Dniester River basin is synchronized and 
associated with natural rhythms that occur in their natural habitat. 
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