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Purpose. Studies of the growth and survival
of Oriental river prawn (Macrobrachium
nipponense) larvae depending on water
temperature and salinity during cultivation.

Methodology. Experimental studies were
carried out at the Aquatic Department of Aquatic
Bioresources and Aquaculture of the Odesa
State Ecological University in 2020-2021. Brood
Oriental river prawns (Macrobrachium nippon-
ense) were caught in the lower Dniester river and
placed into a 0.8 m® RAS. The larvae were stocked
in separate aquariums with automatically main-
tained specified temperature regime.

The first series of experiments in fresh water
investigated the influence of water temperatures
of 20-22, 22-24, 24-26, and 28-31°C on the
growth of shrimp larvae (from the 1st stage to
the Pl stage). Cultivation in water with a salinity
of 5, 7, 12 %o was carried out at a temperature of
20-22, 22-24, 28-31°C. Ten prawn larvae were
measured daily under a binocular microscope
(MBS-10) using an eyepiece-micrometer. The
stage of larval development and the survival rate
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Mema. flocnidxeHHa ocobausocmeli pocmy
ma 8UMUBAHHA AUYUHOK M. nipponense & 3a-
AexcHocmi 8id memnepamypu i conoHocmi 800-
HO20 cepedosuwia 8 NPoyeci 8UPOULYBAHHS.

MemoduKa. ExcnepumeHmaneHi 0ocnioceH-
HA NPOBOOUAUCL 8 AKBAPIanbHiIl Kagedpu 800HUX
biopecypcie ma aksakynemypu OOecbko2o Oep-
MABHO20 eKos02i4Ho20 yHisepcumemy 8 2020—
2021 pp. MnioHukie Kpesemku Macrobrachium
nipponense (De Haan, 1849) sunosntosanu y no-
Hu33i piku JHicmep i po3miwysanu 8 Y3B 06’emom
0,8 M. JTUHUHOK p0o3caodicys8anu y OKpemux aKea-
piymax, 8 AKUX asmomMamu4HoO nidmpumyeascs
3a0aHuli memnepamypHuUl pexcum.

Y nepwili cepii ekcnepumeHmis 8 npicHil 800i
docnidncysanu enaue Ha picm AUYUHOK Kpegem-
Ku (8i0 1 cmadii do cmadii Pl) memnepamypu
800u 8 diana3oHax 20-22, 22-24, 24-26 i 28—
31°C. BupowysaHHsa y 800i conoHicmio 5, 7, 12%o
npoeodunu npu memnepamypi 20-22, 22-24,
28-31°C. lllodeHHO nid 6iHokynapom (MBEC-10)
30 00MOMO20t0 OKYAAP-MiKpOMempa sumiprosa-
nu 10 eK3. AUMUHOK KpesemkKu. BusHavyanu cma-
0it0 pO38UMKY AUYUHOK, 8i0COMOK BUHUBAHHH.
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were determined.

Water salinity was determined using an
ATAGO-100 refractometer, and an Azha-101M
thermal oximeter was used to determine the ox-
ygen content in water. Statistical processing of
data was carried out in Microsoft Excel.

Findings. It was established that at a temper-
ature of 24-26°C, the duration of the transition
from one stage of larval development to another
in Oriental river prawn (Macrobrachium nippon-
ense) increased as the larvae grew and devel-
oped. It lasted 4-5 days in the first stages (1-3),
then stages from 6 to 9 days in the later stages.

High temperature stimulated the growth
of larvae and accelerated their development. In
fresh water at a temperature of 29-31°C, the
length of postlarvae (Pl) reached 6.69+1.15 mm
in 28 days of rearing. Cultivation at high temper-
ature resulted in a significant variation in larval
sizes (from 4.4 to 8.6 mm CV-25,27).

At lower temperatures (25-27, 22-24 and
20-22°C), the average sizes of prawn postlarvae
were smaller (5.8320.78, 4.56+0.15, 4.43+0.15),
and the survival rates increased (46, 49 and 54%,
respectively).

Survival of larvae was inversely dependent on
temperature r = —0.89. It was minimal (32%) at a
temperature of 29-31°C. The higher the growing
temperature, the lower the output of postlarvae.

Water salinity, like temperature, significantly
affected the growth, survival and size uniformity
of postlarvae. In water with a salinity of 5%, post-
larvae reached their maximum length (6.56+0.15
mm) at a temperature of 29-31°C. At tempera-
tures of 20-22 and 22-24°C, the size of the post-
larvae did not reliably differ among themselves.
The maximum survival of postlarvae (52%) was
noted at a temperature of 22-24°C. Regardless of
water temperature, salinity of 5%. ensured high
uniformity of larvae size (CV: 6.11-9.09).

At a salinity of 7%, the maximum length of
postlarvae was reached at a temperature of 29-
31°C, and the highest survival rate of prelarvae
(34%) was noted at a temperature of 20-22°C.
The size of the larvae and their survival at oth-
er growing temperature conditions did not differ
significantly (P<95). A salinity of 7%o. also ensured
the uniformity of postlarvae sizes (CV: 6.12-8.97).

At a salinity of 12%., high water temperature
stimulated the growth of larvae with relative uni-
formity of their linear sizes, but in all variants of
the experiment the survival rate of postlarvae
was very low (4-9%).

ConoHicme 800U 8U3HAYaAU 30 OOMOMO20H0
peppakmomempa «ATAGO—-100», 015 8U3HAYEH-
HA 8Micmy KUCHIO y 800i BUKOpucmosysanu mep-
mookcumemp  «Amwa—-101M». Cmamucmu4Hy
06p0ob6Ky OaHUX MP0o8oOUaAU 30 O0MOMO20t0 MpPo-
epamu «Microsoft Excel 2013».

Pe3ynabomamu. BcmaHosneHo, wo rnpu mem-
nepamypi 24-26°C y kpesemku M. nipponense
mpusasicme nepexody 8i0 00Hiei cmadii AU4UH-
K08020 p038UMKY 00 iHWOI 36inbWyeEMbCA y Mipy
3POCMAHHA | POPMYBAHHA AUYUHOK. AKWO Ha
nepwux cmadisx (1-3) eiH mpusae 4-5 0i6, mo
Ha binbw nisHix — 8i0 6 0o 9 Ji6.

Bucoka memnepamypa cmumysroe 3p0CmaH-
HA AIUYUHOK Ma MPUCKOPIOE ixHili po3sumok. B
npicHili 80di npu memnepamypi 29-31°C dos-
HUHa nocmau4yuHok (Pl) 3a 28 9i6 supowysaHHsA
docsena 6,69+1,15 mm. BupowysaHHA 8 ymosax
8UCOKOI memMnepamypu npusesno 00 3Ha4Hoi po3-
6ixtHocmi po3mipie Au4UHOK (8i0 4,4 0o 8,6 mm,
CV — 25,27).

Mpu Huxc4ux memnepamypax (25-27, 22-24
ma 20-22°C) cepedHi po3mipu MocmsauvYUHOK Kpe-
semku 6ynu meHwumu (5,8340,78; 4,56+0,15;
4,43+0,15), a 8i0comoK suxcueaHHs 36inbwusca
(46, 49 ma 54% gidnosioHo).

BUMUBAHHA /UYUHOK 3HAXO0UMbCA Y 380-
pomHili 3anexcHocmi 8i0 memnepamypu r =
—0,89. MiHimansHUM (32%) 6oHo 6yno npu mem-
nepamypi 29-31°C. Yum suwe memnepamypa
8UPOWYBAHHA, MUM MeHWuUM bys suxid nocmsnu-
YUHOK.

CosioHicme 800u, AK i memnepamypa, no-
MImHO 8MAUBAE HA picm, BUMUBAHHS i 0OHOPIO-
Hicmb 30 PO3MipOM NMOCMAUYUHOK. Y 800i cono-
Hicmto 5%o0 makcumansHoi 0oexuHU (6,56+0,15
MM) MOCMAUYUHKU 00cA2aaU Npu memnepamypi
29-31°C. lpu memnepamypi (20-22 i 22-24°C)
pPO3Mip MOCMAUYUHOK 00CMOBIPHO HE PO3Pi3HSA-
Auca mixe coboto. MaKcumMasnbHe 8UHUBAHHA MO-
cmaAuYuHoK (52%) siomiveHo npu memmnepamypi
22-24°C. HeszanexHo 8i0 memnepamypu 8o0du,
cosoHicme 5% 3abe3nevyye 8UCOKYy 0OOHOpPIO-
Hicmb AUYUHOK 3a po3mipom (CV — 6,11-9,09).

Mpu conoHocmi 7%o MaKcUMasnbHOT 008HCUHU
nocmaAu4uHKU docsenu npu memnepamypi 29—
31°C, a Halibinbwuli 8uxio nepednuvyuHoK (34%)
siomivascs npu memnepamypi 20-22°C. Po3mipu
AIUYUHOK MQA iX 8UMUBAHHA NpU iHWUX memrie-
PAMYPHUX Pexcumax eupouly8aHHA 60CMo8ipHO
He po3pisHAnuce (P<95). ConoHicmob 7%o0 MaKox<
3a6e3neyysana 00HOPIOHICMb Po3mipie nocmsu-
YuHOK (CV — 6,12-8,97).

lMpu conoHocmi 12%o sucoka memnepamypa
800U CMUMYsB8ANA PiCM AUYUHOK MpuU 8i0HOC-
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Originality. Experimental data on the growth
and survival of larvae of the Oriental river prawn
(Macrobrachium nipponense) depending on tem-
perature and salinity are presented for the first
time. The influence of the salinity of the environ-
ment on the size uniformity of the larvae was es-
tablished.

Practical value. The obtained results can be
used for the development and improvement of
methods of artificial reproduction and cultivation
of the Oriental river prawn (Macrobrachium nip-
ponense) under controlled conditions in recircula-
tion aquaculture systems (RAS).

Keywords: prawn Macrobranchium nippon-
ense, rearing, larvae, postlarvae, linear growth,
survival, temperature, salinity, size uniformity.

PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

The native habitat of the oriental riv-
er prawn (Macrobrachium nipponense De
Haan 1849) is freshwater and brackish wa-
ter ecosystems of the Asia-Pacific region.
This species of crustaceans is the object of
fishing and aquaculture in many countries
of the world [1-5].

As a result of acclimatization in cool-
ing reservoirs, the oriental river prawn
(Macrobrachium nipponense De Haan
1849) has spread to many natural wa-
tercourses and water bodies in some
European countries [6—10]. Cultivation of
eastern subtropical shrimp is a promising
trend of modern aquaculture [11-15].

A large natural population of oriental
river prawn (Macrobrachium nipponense
De Haan 1849) was formed in the basin
of the Dniester and Danube rivers, in the
Dniester estuary, Danube lakes and some
other water bodies [2, 6, 8, 10,16].

Because of the global warming ob-
served in recent years, the abundance of
oriental river prawn in natural water bod-

Hili 00HOpiOHOCMI iX niHiliHUX po3mipis, ane &
ycix sapiaHmax ekcrnepumeHmy 8uxio nocmsau4u-
HOK 6y8 Oyxce HU3bKum (4-9%).

Haykoea Hoeu3Ha. Bnepwe npedcmasneHi
eKkcrnepumeHmansHi 0aHi Wodo pocmy ma eu-
HUBAHHA AIUMUHOK Kpesemku M. nipponense &
3anexcHocmi 8i0 memnepamypu i cos0HOCMI.
BcmaHoesneHo 8raue conoHocmi cepedosuusa Ha
00HOPIOHICMb AUYUHOK 30 PO3MIPOM.

MpakmuyHa 3Ha4yumicme. OmpumaHi pe-
3ynbmamu  Moxyme 6ymu euKopucmadi 01:
pO3pobKU Mma YyOOCKOHAsIeHHS mMmemodie wmy4-
HO20 8i0MBOpPeHHA Ma B8UPOUWYBAHHA Kpesem-
Ku M. nipponense 8 KOHMPONLOBAHUX YMOBAX 8
YCMAHOBKAX i3 3AMKHEHUM YUKaAoM 8odornocma-
YaHHA (¥Y3B).

Kntoyoei cnoea: kpesemka Macrobranchium
nipponense, 8UpOWY8aHHA, AUYUHKU, MOCMAU-
YUHKU, AiHIGHUG picm, euxcusaHHA, memnepa-
mypa, conoHicme, 00HOPIOHICMb 30 PO3MipOM.

NMOCTAHOBKA NMPOBJEMMU
TA AHAJI3 OCTAHHIX
JOCJIIKEHD I MMYBJIKALII

Harusnuit apean KPEBETKHU
Macrobrachium nipponense (De Haan,
1849) mpicHOBOAHI Ta COJIOHYBaTOBOMHI
eKocucTeMu A3iaTChKO-THXOOKEaHCHKOTO
periony. Ilel Bua pakonomiOHUX € 00’ €K-
TOM NIPOMHCIY Ta aKBaKyJIbTYypH B Oara-
TBOX KpaiHax cBity [1-5].

VY pesymbrari akjgimMaruzanii 'y BOAO-
HMax-oxonmomKyBadax M. nipponense 1o-
UpUIach y 0araTboxX NMPUPOAHUX BOJIO-
TOKaX 1 BomoiMax HesKuX KpaiH €Bporu
[6-10]. KyneruByBaHHS CXigHOI CyOTpO-
MIYHOI KPEBETKH € MEepPCIEeKTUBHUM Ha-
IIPSIMKOM Cy4acHOI akBakyasTypu [11-15].

BararouncenrHa mpupoIHa MMOITYJISIIiS
M. nipponense yTBOopHIach y OaceiHi pik
Huictep ta JlyHaii, B J{HICTpOBCHKOMY JIH-
MaHi, MPUIYHAWCHKUX 03€pax Ta JESAKUX
IHIIKX Bomoimax [2, 6, 8, 10, 16].

3aBISIKM TIOOAIFHOMY MOTEIUTiHHIO,
SIKE CIIOCTEPITaeThCs OCTAHHIMH POKAaMH,
YHUCENbHICTh  SMOHCBKOI  HPiICHOBOAHOL
KPEBETKH B MPUPOTHHUX AKBATOPIAX 3pO-
CTae, a apeaJt ii icHyBaHHS pO3LINPIOETHCS,
0 poOUTH ii MEPCHEKTUBHUM OO0’ €EKTOM
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ies has been increasing, and its distribu-
tion range is expanding, which makes it a
promising object of fishing and aquacul-
ture in the southern regions of Ukraine.

The available information on the biolo-
gy, physiology and ethology of M. nippon-
ense can serve as the basis for the develop-
ment of the cultivation technology of the
species, but some aspects of biology relat-
ed to the peculiarities of growth in early
ontogenesis, depending on environmental
conditions, have practically not been stud-
ied [5,7,17, 18,19, 20, 21, 22, 23].

HIGHLIGHT OF THE EARLIER
UNRESOLVED PARTS OF THE
GENERAL PROBLEM.
AIM OF THE STUDY

The development of biological-tech-
nological and theoretical foundations of
the cultivation of oriental river prawn
(Macrobrachium nipponense) in artificial
conditions requires knowledge of the pe-
culiarities of its growth. The study of the
influence of temperature and salinity on
the rates of development, growth and sur-
vival of this species in the early ontogeny
is of considerable practical interest.

These components of the biology of
oriental river prawn (Macrobrachium
nipponense) are of crucial importance in
developing the basics of cultivation tech-
nology and determining a favorable culti-
vation regime that is able to ensure opti-
mal transformation of feed resources into
protein products. Optimizing the main
parameters of the environment also allows
developing a cultivation regime capable of
ensuring the maximum level of survival of
crustaceans in the cultivation process.

The purpose of the work was to study the
characteristics of the growth and survival of
oriental river prawn (Macrobrachium nippon-
ense) larvae depending on water temperature
and salinity during the growing process.

The object of the study is the larvae of
the oriental river prawn (Macrobrachium

MIPOMUCITY Ta aKBaKyNbTypH B MiBICHHUX
perioHax YkpaiHH.

HasBHa iHdopmMariis 3 OGioorii, ¢i3i-
onorii Ta erosyorii M. nipponense Moxe
CIIyTyBaTH OCHOBHOIO IUIS PO3POOKH TeX-
HOJIOTii KynbTUBYyBaHHS Bumy [5, 7, 17—
23], ane geski actiekTy 0101011, OB’ sI3aH1
3 0COOJIMBOCTSIMH POCTY B PaHHbOMY OH-
TOTeHE31 B 3aJICXKHICTh BiJI YMOB cepesio-
BUIIIA, TPAKTUYHO HE JOCIiKYBAaJIHCh.

BUAIVIEHHSA HEBUPIIIEHUX
PAHIIIE YACTHH 3ATAJIBHOI
INPOBJEMMHU. META POBOTH

Po3pobka 010JI0TO-TEXHOIOTTYHUX
Ta TEOPETUYHUX OCHOB KYJIHTHBYBaHHS
M. nipponense B IITYyYHHX yMOBax IIO-
TpeOye 3HaHHA ocobiuBOCTEl ii pocTy.
JlocmipkeHHsT BIUTMBY TEMIIEpaTypH 1 co-
JIOHOCTI HA MIBHIKICTH PO3BUTKY, POCTY
Ta BIDKUBAHHS CX1JIHOT MPiICHOBOIHOI Kpe-
BETKH B PAHHHOMY OHTOTCHE31 CTAaHOBIIATH
3HAYHUH MPaKTUYHUH IHTEpeC.

i cxmamoBi Oionorii M. nipponense
MaroTh BHUpIIIaJbHE 3HAYCHHS IPH PO3-
poOIli OCHOB TEXHOJOTil KyJIbTHBYBaHHS
Ta BU3HAYECHHS CIPUSTINBOTO PEXUMY
BUPOLIYBaHHs, SKUH 31aTHUN 3abe3re-
YUTH ONTHMAIBHY TpaHC(HOPMAIiI0 KOp-
MOBOTO PECYpCy B OUIKOBY TMPOIYKIIIIO.
OnTuMi3allisi OCHOBHUX MapaMeTpiB cepe-
JIOBUIIIA JO3BOJISIE TAKOXK PO3POOHUTU pe-
KMM BHPOIIYBaHHS 30aTHUH 320€3I€UNTH
MaKCHMAIIbHUN PIBEHb BM)KUBAHHS PaKo-
MOJIOHUX B MPOIEC] KYJILTHBYBAaHHSI.

Merta po60TH monsirana B 10CTKEHH]
0COOIHMBOCTEH POCTY Ta BIXKMBAHHS JINIH-
HOK M. nipponense B 3aJI€XKHOCTI BiJ TEM-
MEPaTypH 1 COJIOHOCTI BOJHOTO CEPEIIOBH-
112 B IPOIEC] BUPOIYyBaHHS.

O0’€eKT TOCIIHKEHHS — JIMYUHKH Kpe-
BeTKU M. mipponense, OTpUMaHi IITyYHO
BiJl TUTITHUKIB 3 TIPUPOIHOT MOMYJIALIT 1MO-
Hu33s p. Juicrep.
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nipponense) obtained artificially from
brood prawn from the natural population
caught in the lower Dniester River.

The subject of the study is the depend-
ence of the growth and survival of prawn
larvae on the temperature and salinity of
water during cultivation in a recirculation
aquaculture system (RAS).

MATERIALS AND METHODS

The study was conducted at the Aquatic
Department of Aquatic Bioresources and
Aquaculture of the Odesa State Ecological
University. Brood oriental river prawns
(Macrobrachium nipponense) were caught
in the lower Dniester and Turunchuk riv-
ers and delivered to the aquarium room,
where they were placed in aquariums unit-
ed in a recirculation aquaculture system
(RAS). The system combined three aquar-
ium-tanks with a total volume of 0.8 m’.
The RAS cleaning unit included mechan-
ical and biological cleaning. A two-stage
(coarse and fine cleaning) mechanical filter
and a submersible biological filter loaded
with polyethylene granules were used. The
RAS water treatment unit provided auto-
matic maintenance of the specified tem-
perature regime and water saturation with
oxygen to the level of 85-95%.

The obtained larvae were stocked in
separate aquariums with an automatically
maintained specified temperature regime.

The first series of experiments in fresh
water investigated the influence of water
temperatures of 20-22, 22-24, 24-26, and
28-31°C on the growth of prawn larvae
(from the 1st stage to the Pl stage).

In the second series of experiments, the
larvae were kept in water with a salinity of
5,7, and 12%o and a temperature of 20-22,
22-24,28-31°C.

The total length of larvae was deter-
mined daily. For this, ten individual lar-
vae, randomly selected in the growing
container, were transferred into a Petri
dish using a pipette and measured under a

[Ipenmer mocimipKeHHS — 3aJIeKHOCTI
pPOCTY Ta BIKHBAHHS JMIMHOK KPEBETKU
BiJl TEMIIEpaTypH i COJIOHOCTI BOJIU 32 BH-
POIIYBaHHS B YCTAHOBKAX 3aMKHYTOTO IIH-
Ky Bomorioctadanus (Y3B).

MATEPIAJIM TA METOAHU

HocnimxenHs mnpoBoaunud Ha 0asi
aKkBapiallbHOI Kadeapu BOJHUX Oiope-
cypciB Ta akBakynbsTypu OpmecbKoro jaep-
KaBHOTO €KOJIOTIYHOTO YHIBEPCHUTETY B
20202021 pp. IlmignukiB kpeBeTku M.
nipponense BUIOBIIOBAIN Y ITOHU335X PIK
Juicrep ta TypyHYyK Ta JOCTABIISUTH B aK-
BapialibHY, Jie PO3MIIyBajy B aKBapiyMax,
00’ennanux B Y3B. Cucrema cronyyana
TPHU aKBapiyMu-OacelHU 3arajbHUM 00’€-
moMm 0,8 M. Brox ounctku Y3B BKiIIO-
yaB MeXaHiyHe Ta 010JIOriYHe OYHUIIEHHS.
BukopucToByBamu nBocTyneHeBuil (rpyoe
Ta TOHKE OYMIIEHHS) MEXaHIYHUH (QiIBTP
Ta 3aHypPIOBAJbHUI Oi0JOriYHUE (GIIBTP
i3 3aBaHTAKCHHSAM  MOJIETHICHOBHUMH
rpanynamu. brok BomomiaroroBku Y3B
3a0e3IeuyBaB aBTOMATHYHE ITiATPUMaHHS
3aJ]aHOTO TEMIIEPATYPHOrO PEXKUMY Ta Ha-
CHUYCHHS BOJM KHCHEM JI0 piBHA 85-95%.

OTpUMaHUX JIMINHOK PO3CAIKYBAIU Y
OKpEMHX aKBapiyMmax, B SIKHX aBTOMATHY-
HO MiATPUMYBABCS 3aJaHUN TeMIleparyp-
HUW PEXKUM.

Y mepuiii cepii eKCIIEPUMEHTIB Yy
MpiCHIA BOAI JOCHi/PKYyBalld BIUIUB Ha
3pOCTaHHs JIMYUHOK KpeBeTKH (Big 1 cTa-
nii no craxii Pl) remmneparypu Boau B nia-
ma3oHax 20-22, 22-24, 24-26 1 28-31°C.

VY npyriii cepii eKcrepuMEeHTIB JINYNHOK
YTPUMYBAJIU B BOJII COJIOHICTIO 5, 7 1 12%0
Ta 3a remneparypu 20-22,22-24,28-31°C.

[{omeHHO BU3HAYAIY 3aTabHY JTOBKH-
Hy auanHOK. s mporo 10 ex3. TUYHHOK,
BUMNAJIKOBO BUOPAHUX Yy BUPOLIYBAJIBHIN
€MKOCTI, TICPEHOCHIIH 3a JIOTIOMOTOO TTi-
METKH B 4Yalky [leTpi i MpmKUTTEBO BU-
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binocular microscope (MBS-10) using an
eyepiece-micrometer. After the measure-
ment, the larvae were released back into
the growing tank. At the same time, dead
larvae were collected and counted in each
growing tank.

Water salinity was determined using an
ATAGO-100 refractometer, and an Azha-
101M thermal oximeter was used to de-
termine the dissolved oxygen content in
water.

Statistical processing of data was car-
ried out in Microsoft Excel.

STUDY RESULTS AND THEIR
DISCUSSION

The duration of embryogenesis as well
as the survival of embryos and early prawn
larvae depend on water temperature. The
zone of optimal temperatures, which en-
sure rapid development, high growth and
survival rates of larvae, lies in the range of
25-31°C[17, 19].

It was found that at a temperature of 24-
26°C, the transition from one stage of lar-
val development to another occurred over
a certain period of time, which increased
as the larvae grew and developed. It last-
ed 4-5 days in the first stages (1-3), then
from 6 to 9 days in later stages (Table 1).

In the optimal temperature range, the
duration of larval development was 2628
days on average. The growth rate of larvae
directly depended on the water tempera-
ture — r = 0.92 (Fig. 1).

High temperature stimulated the growth
of larvae and accelerated their develop-
ment. With a close initial size of larvae
(1.5£0.15 mm), the length of postlarvae
(P1) in 28 days of cultivation at a temper-
ature of 28-31°C reached 6.69+1.15 mm.
Growing of larvae at high temperatures led
to a significant difference in their size —
from 4.4 to 8.6 mm (CV — 25.27).

Survival of larvae was inversely de-
pendent on temperature r = —0.89. It was

MiproBasn mmin OiHoKyisipoM (MBC-10) 3a
JIOTIOMOT0K0  OKyJsp-Mikpomerpa. Ilicis
BUMIPIOBaHHS JINYWHOK BUITYCKAJI Ha3a]
y BUpoOLIyBaJbHUN OaceitH. OHOUacHO, B
KOXHI¥ BUPOIIYBaIBbHIA €MKOCTI 30Mpaiu
Ta IMiAPaXxOBYBAIIM 3arNOINX JINYUHOK.

CoIoHICTh BOITH BUSIBIISIIN 33 JOTIOMOTOFO
pedpakxromerpa «ATAGO—-100», mist Bu3Ha-
YEHHS BMICTY KHCHIO Y BOJIi BHKOPHCTOBYBa-
JU TepMOOKCHMeETp «Axa—101M».

CraructuaHy 0OpoOKy JaHUX IPOBO-
JIMJIH 32 JIOTIOMOTOF0 rporpamu «Microsoft
Excel».

PE3YJIBTATU JOCJIIXEHb
TA IX OBIOBOPEHHS

TpuBanicte eMOpioreHesy, K 1 BHKH-
BaHHS €MOpIOHIB i paHHIX JMYWHOK Kpe-
BETKH, 3aJIC)KUTh BiJl TEMIECPATYpPH BOJIH.
30Ha ONTHMaJFHUX 3HAYCHb TEMIIEPATY-
pH, sKi 3a0e3MeYyroTh MIBHIKUN PO3BHU-
TOK, BUCOKHH TEMI POCTY Ta BIDKHUBAHHS
JIMYUHOK, JIGKWUTHh B Jiama3oHi 25-31°C
[17,19].

BcranoBneHo, mo mpu Temreparypi
24-26°C nepexij BiJl OMHIET cTail THYUH-
KOBOTO PO3BUTKY JI0 iHIOI BiJI0yBa€ThCs
MPOTSITOM TIEBHOTO Yacy, SKHX 301IbIIy-
€TbCSI Y Mipy 3pocTaHHS 1 QopMyBaHHA
JUYHHOK. SIKIIo Ha neprmx crafisx (1-3)
BiH TpuBae 4—5 110, To Ha OUIBII MI3HIX BiJ
6 10 9 1i6 (tabm. 1).

B ontuMmaneHOMY — TeMIeparypHOMY
Jliara3oHi TPUBAIICTh JIMYMHKOBOTO —PO3-
BUTKY CKIJIaJ]a€ B cepeaHpoMy 26-28 mil.
[IBHIIKICTE POCTY JTMUMHOK IIPSIMO 3aJICKHUTH
Bij Temneparypu Bonu —r = 0,92 (puc. 1).

Bucoka temmeparypa CTHMYNIOE picT
JUYUHOK Ta MPHUCKOPIOE 1X PO3BHUTOK. 3a
OJM3BKOTO TIOYATKOBOTO PO3MIPY JINYHHOK
(1,5£0,15 ™MM), HOBXKHHA TOCTIMYUHOK
(P1) 3a 28 mi6 BHpOIIYBaHHS TPH TEMIIE-
parypi 28-31°C nocarna 6,69+1,15 mm.
BupomryBaHHs IMIHHOK B YMOBaX BHCOKOL
TEMIIepaTypu MPUBEIO 0 3HAYHOI PO3-
ODKHOCTI iX po3MipiB — Bix 4,4 10 8,6 MM
(CV —25,27).
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Table 1. Duration of development of oriental river prawn (Macrobrachium nip-
ponense) larvae to the postlarval stage in fresh water at a temperature of 24-26°C

Perif)d of Stages of development
observations, days 1 [ 2 3 | 4 5 | 6 | 7 | 8 | 9 | Pl
0 100
1 72 28
2 2 98
3 2 87 11
4 7 24 96
5 1 18 81
6 7 93
7 2 98
8 91 6 3
9 48 34 18
10 11 62 27
11 3 31 66
12 8 39 53
13 2 9 89
14 1 3 28 68
15 2 24 74
16 4 96
17 2 69 29
18 48 62
19 36 74
20 22 88
21 7 93
22 62 38
23 11 89
24 9 91
25 3 97
26 100
£ 7
£
oo
§ 6
5
4
3
2
| -=Cra2
- =3
+4
0 L 1 1 1 L 1 I
1 4 7 10 13 17 20 24 26 28

Growing period, days

Fig. 1. The linear growth of oriental river prawn (Macrobrachium nipponense) at
temperatures: 1 — 20-22°C, 2 — 22-24°C, 3 — 24-26°C, 4 — 28-31°C
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minimal (35%) at a temperature of 28—
31°C. The higher was the growing temper-
ature, the lower was the survival of post-
larvae (Fig. 2).

At lower temperatures, the average size
of prawn postlarvae was smaller. For ex-
ample, at temperatures of 24-26, 22-24,
and 20-22°C, the average length of post
larvae was 5.83+0.78, 4.56+0.15, and
4.43+0.15, respectively, but the survival
rate increased — 41, 49 and 54%, respec-
tively (Fig. 1, 2). Postlarvae grown in the
temperature range of 20-22°C were more
uniform in size (CV — 7.21-12.11).

Oriental river prawn (Macrobrachium
nipponense) larvae tolerate salinity up to
12—13%o. Water salinity, like temperature,
significantly affects the growth, survival
and size uniformity of postlarvae.

In water with a salinity of 5%, the
maximum length (6.56+0.15 mm) of the
postlarvae was reached at a temperature of
28-31°C (Table 2).

At two other temperature regimes
(20-22 and 22-24°C), the sizes of postlar-
vae (4.69+0.15 and 4.72+0.15 mm, respec-
tively) did not reliably differ from each
other, but were significantly lower than at

BmxuBaHHA JMYWHOK 3HAXOMUTHCS Y
3BOPOTHIM 3aleXHOCTI Bif TeMmeparypu
— r = —0,89. Minimansanm (35%) BoHO
Oyio 3a temneparypu 28-31°C. Yum Bu-
M OyB TEPMIYHHK TOKA3HUK MPH BUPO-
IIyBaHHI, THM MCHIINM BHSBUBCS BHUXIJ
MTOCTIIMYNHOK (puC. 2)

[Mpu HIDKYMX 3HAYECHHSAX TEMIIEPaTypu
CepelHi PO3MIpH TIOCTIMYHHOK KpEBET-
ku Oynmu mMeHmmMU. Tak, 3a TeMmeparypu
24-26, 22-24 ta 20-22°C cepemHsi OB-
KHMHA TIOCTIIMYMHOK CKJIAJIANa BiMOBIIHO
5,83+0,78;4,56+0,15 ta 4,43+0,15, ane Bia-
COTOK BIDKUBAHHs 301IbIHBCI — 41, 49 Ta
54% sianmosimHO (puc. 1, 2). [TocTIMYuHKH,
BUPOILIEHI B TeMIlEpaTypHOMY Jiaraso-
Hi 20-22°C, Oynmu OijbII OJXHOPITHUMY 32
posmipom (CV — 7,21-12,11).

JInunHaku M. nipponense BUTPUMYIOTh
CONOHICTB 710 12—13%0. OcTanus, SIK i TeM-
mepaTypa BOJIH, TOMITHO BILTUBAE Ha PICT,
BIDKMBAHHA 1 OJHOPIAHICTD 3a PO3MipoM
MOCTIININHOK.

VY Bodi conoHicTIO 5%o0 MakCHUMalbHOL
JOBXUHH (6,56+0,15 MM) TOCTIMYHHKY JI0-
cstrau rmpu Temmneparypi 28—-31°C (tabum. 2).

3a IBOX IHIINX TEMIIEPAaTypHHUX PEKH-
MiB (20-22 1 22-24°C) po3mipu HocTIu-
qiHOK (4,69+0,15 i 4,72+0,15 MM Bijmo-

—_
]
(=1

Survival, %

20

10 13

17 20

Growing period, days

Fig. 2. The rate of oriental river prawn (Macrobrachium nipponense) survival at
temperatures: 1 — 20-22°C, 2 — 22-24°C, 3 — 24-26°C, 4 — 28-31°C
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Table 2. Temperature dependence of linear growth and survival of prawn larvae

in water with a salinity of 5%.

Phase of Body length, mm %
growth Max | Min | Mean Survival rate n
Temperature 20-22°C
| 2.80 1.70 2.30+0.14 100 10
Pl 4.80 4.50 4.69+0.15 42 15
Temperature 22-24°C
| 2.32 1.80 1.93+0.14 100 11
Pl 4.90 4.40 4.7240.15 52 15
Temperature 28-31°C
| 2.30 1.92 2.29+0.14 100 15
Pl 8.70 4.40 6.56+0.15 40 15

a temperature of 28-31°C.

The maximum survival rate of postlar-
vae (52%) was ensured by the rearing tem-
perature of 22-24°C. Regardless of water
temperature, salinity of 5 %o ensured high
uniformity of larval size (CV — 6.11-9.09).

A similar pattern was observed
when larvae of the oriental river prawn
(Macrobrachium nipponense) were grown
in water with a salinity of 7%o (Table 3).

The maximum length of postlarvae was
reached at a temperature of 28—31°C, and
survival — 34% was maximum at a tem-
perature of 20-22°C. The size of the larvae
and their survival at other growing temper-
ature conditions did not differ significant-
ly (P<95). A salinity of 7%o also ensured

BiJTHO) TOCTOBIpPHO HE PO3PI3HSIUCSA MiXK
co00t0, aie Oyl JOCTOBIPHO HIKYE, HIXK
3a temrieparypu 28-31°C.

MakcumanbHe BIDKUBAHHS I1OCTIHYH-
HOK (52%) 3abe3meuyBana TeMmmeparypa
BupoinyBaHHsi 22-24°C. He3amexHo Bif
TEeMIIEpaTypH BOJH, COIOHICTh 5%o 3a0e3-
MeyyBaia BHCOKY OJHOPIAHICTH JIMIHMHOK
3a posmipom (CV — 6,11-9,09).

AmnanoriyHa KapTHHA CIIOCTepiraiach
IPH BUPOIIYBAaHHI JIMYNHOK KpeBETKH M.
nipponense y BOHi COJOHICTIO 7%o (Tabur. 3).

MaxkcuManbHOT TIOBKUHN TIOCTINYUHKH
nmocsrm pu Temmeparypi 28-31°C, a Bu-
*uBaHHSI — 34% — Oyll0 MakCHUMaJIbHUM
3au temmeparypu 20-22°C. Po3mipu u4u-
HOK Ta 1X BIDKMBAHHS [IPH 1HIINX TEMIIEpa-
TYPHUX PEKUMAax BHPOIIYBAHHS JOCTOBIp-

Table 3. Temperature dependence of linear growth and survival of prawn larvae

in water with a salinity of 7%

Phase of Body length, mm %

growth Max | Min | Mean Survival rate n
Temperature 20-22°C

| 1.80 1.70 1.75+0.14 96 12

Pl 4.40 4.30 4.32+0.15 34 15
Temperature 22-24°C

| 1.80 1.60 1.72+0.14 94 15

Pl 4.30 4.10 4.18+0.15 29 15
Temperature 28-31°C

| 1.90 1.70 1.84+0.14 92 15

Pl 6.40 4.10 5.47+0.15 26 15

1
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the uniformity of postlarvae sizes (CV—
6.12-8.97).

In water with a salinity of 12%o, as
in the previous experiment, the length of
postlarvae at high water temperature was
significantly higher (P>95) than under oth-
er growing conditions (Table 4).

At alower temperature, the average siz-

HO He po3pi3Hsumch (P<95). CononicTs 7%o
TaKoX 3a0e3euyBajia OIHOPIIHICT PO3Mi-
piB moctmmyuHoK (CV — 6,12-8,97).

VY Boxi conoHicTio 12%o, K 1 B IOIIE-
pPEOIHBOMY EKCIIEPUMEHTI, TOBXHHA TIO-
CTIIMYMHOK 33 BHCOKOI TemIieparypu Oyna
noctoBipHO BHIIo (P>95), HiXk mpu iH-
IIMX YMOBAX BUPOIyBaHH (Ta0. 4).

Table 4. Temperature dependence of linear growth and survival of prawn larvae

in water with a salinity of 12%.

Phase of Body length, mm %
growth Max | Min | Mean Survival rate n
Temperature 20-22°C
| 1.90 1.80 1.8340.14 72 15
Pl 4.60 4.40 4.44+0.15 9 15
Temperature 22-24°C
| 1.90 1.60 1.7940.14 69 15
Pl 4.60 4.10 4.30+0.15 7 14
Temperature 28-31°C
| 2.10 1.70 1.940.14 56 15
Pl 6.10 4.90 5.56+0.15 4 15

es of postlarvae did not differ significantly
(P<95). In all variants of the experiment,
the survival rate of post-larvaec was very
low (4-9%). At the same time, salinity of
12%o, as well as salinity of 5-7%o ensured
relative uniformity of larval growth and
homogeneity of prawn postlarvae sizes at
the end of rearing.

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

At the optimal temperature, the transi-
tion from one stage of larval development
ofthe oriental river prawn (Macrobrachium
nipponense) to another occurred within a
certain time, which increased as the larvae
grew and developed.

High water temperature stimulated the
growth of larvae. In fresh water, during
28 days of rearing at a temperature of 28—
31°C, the postlarvae reached a length of
6.69+1.15 mm, which exceeded their size

3a HIKYOI TEeMIIepaTypu CepemHi po3-
MipHU OCTIMYUHOK JOCTOBIPHO HE PO3pi3-
Hsuueh (P<95). B ycix BapiaHTax ekcre-
PUMEHTY BHUXiJ{ MOCTIMYMHOK OYB HyXKe
HU3BKUM (4—9%). Pazom 3 THM, COMOHICTB
12%o, sk 1 Taka 5—7%o, 3a0€3neuyBaa Biji-
HOCHY PiBHOMIPHICTb 3pOCTaHHS JTHYUHOK
Ta OJHOPIAHICTH PO3MIpPIB MOCTIMYUHOK
KPEBETKH B KiHII BUPOIIYBaHHS.

BUCHOBKH TA NEPCIIEKTHBHU
HOJAJBIIOIO PO3BUTKY

[Ipu onTumanbHii Temneparypi nepe-
X1 BiJ OmHI€T cTajil TMYUHKOBOTO PO3-
BUTKY KpeBeTKU M. nipponense o iHLIOL
BiOYBa€ThCSI MPOTATOM MEBHOTO 4Yacy,
SIKH{ 30UTBIIYETBCS Y Mipy 3pOCTaHHS 1
PO3BUTKY JINYMHOK.

Bucoxka Temneparypa BOAH CTUMYJIOE
pict nmuunHOK. B mpicHii Bomi, 3a 28 nibd
BUPOLIYBaHHS 0pu TeMmmeparypi 28—
31°C, NOCTIIMYMHKH JOCADIH JOBXKUHH
6,69+1,15 MM, 110 EepeBUILYBaAJIO iX PO3-
MipHd B aHQJIOTIYHUX yMOBaxX TPH IHIIIH

12

BIORESOURCES AND ECOLOGY OF WATER BODIES



P. SHEKK, M. BURHAZ, YU. ASTAFUROV

in similar conditions at a different temper-
ature.

Survival of larvae was inversely depen-
dent on temperature. The maximum output
of postlarvae (54% of the larvae stocked
for rearing) was ensured by a tempera-
ture of 20-22 °C, the minimum — 35%
at a temperature of 28-31°C, under these
conditions, a significant discrepancy in the
size of postlarvae was also observed —
from 4.4 to 8, 6 mm (CV-25.27).

The optimal temperature for grow-
ing postlarvae of oriental river prawn
(Macrobrachium nipponense) in fresh
water was 24-26°C. It provided the best
growth, survival and size uniformity of
postlarvae.

Water salinity as well as temperature
significantly affected the growth, survival,
and size uniformity of prawn larvae. At a
salinity of 5%o, their growth and surviv-
al were, in general, comparable to those
in fresh water, but the larvae grew more
evenly and the difference in the size of the
post-larvae was insignificant. Salinity of 7
and 12%o inhibited the growth of larvae,
reduced their survival, but the difference
in size of post-larvae was minimal.

At the optimal temperature, the transi-
tion from one stage of larval development
ofthe oriental river prawn (Macrobrachium
nipponense) to another occurred within a
certain time, which increased as the larvae
grew and developed.
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