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OCOBEHHOCTU PACITPEAEJTEHUA NHANKATOPHO-
CAITPOBHBIX BOJIOPOCIJIEN 1O TEYEHUIO PEKU
KAIIIKAJTAPBA (PECITYBJ/IMKA Y3BEKUCTAH)

[MpencraBieH CcpaBHUTENBHBIA aHAU3 pacIpelesieHus] IMaTOMOBBIX, CHUHE3eJICHBIX,
3eJIeHBIX W 3BIJIEHOBBIX MHIWKATOPHO-CANPOOHBIX BOMOpPOC/El Ha 8 MOHUTOPWHTOBBIX
CTaHUMSIX B BEPXHEM, CPeIHEM U HIDKHeM TeyeHuM p. Kamkanmapes. PacronoxeHa peka B
KamkagapeuHckoii gonuHe, B apUIHON 30HE MEXOy 3amaJHbIMU OKOHEUYHOCTSIMU
3apadinanckoro u I'mcapckoro xpe6ToB. [1o ruaporpaduyeckumM npu3HakaM OTHOCUTCSI K
OacceitHy p. AMymapbsi, HO B HaCTOSIIIIee BPEMST €€ PAacCMaTPUBAIOT KaK CaMOCTOSITEITbHBIN
ruaporpapuyeckuit  oobekt. Ha mnporsskenun 2009—2017 rr. B peke cobpaHO U
o0paboTaHo 6osee 150 anbrojornyeckux npod. OOHapyKeHO 52 WHAMKATOPHO-CANIPOOHBIX
Buaa (53 cdopmnbl): Bacillariophyta — 10 BunoB 6e3 BBT, Cyanophyta — 10 BUIOB 0€3 BBT,
Chlorophyta — 1, Euglenophyta — 1, pacnpelneieHbl OHUM MO TEYEHUIO DPEKM IOUTH
onvHakoBo. B 1enoM BeisiBIeHO 73 BuOA. YCTaHOBJIEHO, YTO BHU3 IO TEYEHUIO PEKU
KOJIMYECTBO WHAMKATOPHO-CATTPOOHBIX BUIOB BOAOPOCIIEI TT0 BCEM OTHeNIaM YMEHBIIIAeTcsI,
BHIIOBOE Pa3HOOOpa3ue M3MEHSIETCS B CBSI3W C TOBBIIICHHBIM BJIMSHUEM aHTPOIIOTEHHBIX
dakropoB. Ha HmKXHeM ydyacTKe peKM Ha MOHUTOPWHIOBBIX CTAaHIUAX 3aUKCHPOBAHO
MEHbIIEE KOJUYECTBO KCEHO- W OJIMTOCAanpoOHBIX WHIMKATOPHBIX BUIOB, YeM OeTa- W
anb(a-Me30canpoOHbIX.  YBEJIMUYEHUE KOJIMYECTBA MOCAEAHUX CBHUIAECTEIBCTBYET O
TOCTETIEHHOM BO3PAacTaHUM CTETIEHU OPraHWYeCKOTo 3arpsi3HEHUs] U YXyIIIEHUU KauyecTBa
BOABI B peke BHMU3 TO0 TedeHWio. [IpemroxeHo pa3paboTaTb Mephl IO COXPAHEHUIO
O61opa3HO0Opa3Ksl IKOJIOTUISCKUX MHANKATOPHO-CAITPOOHBIX BUOB BOIOPOCIIEH B pEKe.

KnmouyeBbie cloBa: peka BOMNOPOCIM, 3arpsi3HeHWE, WHIWKATOPHI CamnpoOOHOCTH,
Kaikanapbst, Y30ekucraH

BBenenue

B nocnenHee BpeMsi BOIpPOCHI M3y4eHMSI U COXpaHEHUS! OOIIEro BUIOBOTO
pa3HooOpa3usl CTajau MPUOPUTETHBIMU IJId MHOrux rocymapctB (Graham et
al., 2008). M3yyeHne OMOJIOrMYECKOTO pa3HOOOpa3usi KOHTUHEHTAIbHBIX BOIOE-
MOB SIBJISIETCSI aKTyaJIbHBIM HarpaBJIeHUEeM COBPEMEHHBIX HAyYHBIX UCCIEAOBAa-
Huii. OgHMM M3 TJIaBHBIX BOJOEMOB Y30ekucTaHa siBisgercd p. Kaikamapbs
(Iynew, 1965), pacmonoxenHass B KalllkagapbMHCKOR JOMMHE apUIHOM 30HbI
MEXIy 3anagHbIMU OKOHEUHOCTsIMU 3apacdiuaHckoro u I'mcapckoro xpeOToB.
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ITo ruaporpapuueckuM mpu3HakKaM OTHOCUTCS K OacceiiHy p. AMylIapbu, B
HacToglee BpeMs €€ pacCMaTpUBalOT KaK CaMOCTOSTENbHBIN Trumporpadu-
yeckuii 00bekT. JymHa pexu 310 kM, ruromans 6acceitHa 8780 KM2, UCTOKH
HAYMHAIOTCS B TOPHOM 30HE, HO BBIMISA B IIMPOKYIO JOJUHY, OHA IMMPUHUMAET
nputoku JIxuHHumapbsi, Akcy, Tanxac, Kbzeuigapbsi, Jlanrap, Karra u
Kuuuk VYpanmapesi (Kapacy), SfAxkkabar, I'y3apmapbsi, OOJBLIMHCTBO U3
KOTOPBIX OTJIMYAIOTCA IO MHOIMM ToKa3areiasiM. B 0co00 MHOroBogHbIE
roabl BOJbl PEKUM TMPOHMKAIOT B TNYCTHIHHBIE paiOHBI, A0 OKpPaMHBI
Byxapckoro oasuca (Ilynbi, 1965).

Bonopociu — HeoTbemJieMOe 3BEHO OMOJIOTUYECKOrO pa3HO0Opas3us
9KOCHUCTEM BomoeMoB. Kpome TOro, BOZOpPOCIM-MHAWKATOPHI CAlIpOOHOCTH
SIBJISIIOTCSI TOKA3aTeISIMU  9KOJIOTMUECKOIro COCTOSIHMSI Bojgoema. M3yueHue
BUJIOBOTO COCTaBa BOIOPOCJEH WM WX pachnpeneneHuss no TeyeHuto p. Kaii-
Kajgapbu OYEHb aKTyaJIbHO Ha CETOAHSIIHUI IeHb, TaK KaK (popMuUpoBaHUE U
(pyHKIIMOHMpPOBaHNE TUAPOOMOLIEHO30B pEKM 3aBUCAT OT BOIOPOCIEBBIX
coobiecTB. KoHTpoIb KayecTBa BOIABI B PeKe B HACTOSIIEE BPEMST SBIISIETCS
OmHON M3 ocTphix Tipobiem. Jlmsgd ee pelleHWs OBUIM TIPOBEACHBI
HCCIIeI0BaHUS pacrnpeaeneHust UHAUKATOPHO-CANPOOHBIX BUJIOB
Bacillariophyta, Cyanophyta, Chlorophyta w Euglenophyta B peke Ha
MOHUTOPUHTOBBIX cTaHuMsIXx (MC) B Teuenume 2009—2017 rr., a Takxe
OCYIIIECTBJICH X CPaBHUTEIbHBIN aHanu3. B quTeparype mpuBeaeHBl JaHHBIC
O  CcampoOHBIX MHAWMKATOPHBIX  BOJOPOCISIX  HEKOTOPHIX  BOJOEMOB
V3bekucraHa u apyrux pecnyonuk IleHtpanbHoir A3um (Opraies, 1978;
AmumxaHoBa, 2007; Anumxanoa, Ilaiumkynosa, 2008; AnumkaHoOBa,
Bumypoaoa, 2010; KOngamesa, OnumxoHoBa, 2013; Tammynaros, 2018).
Ha ceromHsiHuii JeHb CBeNeHUsS O BOIOPOCISX, SBJSIOLIMXCS ITOKa3a-
TEJSIMU canpoOHOCTU Boibl B p. Kallikamapbsi, OTCyCTBYIOT.

Llenpio DaHHBIX WCCIEOOBAaHUN SBISIETCS CpPaBHUTEIbHOE M3Y4YEeHUE
BUIOBOTO COCTaBa WHAMKATOPHO-CAIPOOHBIX IMATOMOBEIX, CHHE3EJICHBIX,
9BIJICHOBBIX U 3€JIEHBIX BOAOPOCIEH peKu.

Marepuajibl 1 METOBI

B pabGote mcronb3oBamm mpodbl Bogopociieit, otoopanHbie B p. Kamkamapbs.
Hng  u3yyeHUsT pacnpeneieHus] BUAOB-MHAMKATOPOB CanmpoOHOCTU MO
TeyeHuto p. Kaiikagapbsd BbIOpaHbl TOCTOSIHHBIE U Tepuonudeckue MC.
OHU pacroJjioXXeHbl B HACEJIEHHBIX ITyHKTaX, Yepe3 KOTOphbie MpOTeKaeT peka
U €€ TI[PUTOKM OT TOPHOM, MPEArOpHOM U  PABHUHHOW  YacTi
KailikamapyuHCcKo# 1OJWHBI U 0a3uca.

Ilocmosnuvie MC: 1 craniius — Havano p. Kamkanapbs (rmputoxk baiup),
c. Xazpatu bammp; 11 — r. Kura0, ceBepHas uyacte (Xaitpaban); III — r. Yu-
pakum, PaitoHaban, no BomoxpaHwuina Yumkypran; IV — c. Yum,
nocyie BomoxpaHwimina Ymmkypran m paiiuentp Kamamm; V — c. Akpa6or;
VI — r. Kapum (moct); VII — r. Kacan (c. Kapab6aiip); VIII — r. Mybapaxk.
IHepuoduueckue MC. 1X — p. Akcy (r. Kura6), X — p. Tanxa3 (c. Mupaku,
r. Ilaxpuca63, roro-3amnagHas 4actb), XI — p. I'yzapmapesi (c. Typcapu u
r. I'yzap), XII — p. Kebuigapes (c. Akkabar), XIII — kanan Yum, XIV —
KaHaj AHXOp U JIp.
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B mepuon wuccnemoBanuit ObUIO coOpaHo M oOpabortaHo Oomnee 150
aJIbroJIOTMYECKUX TPo0, KOTOphIE XPaHSTCS B aJlblOJIOTUUECKON KOJISKLIUU
V306ekucraHa.

B pabGote npuMeHsUIM ajbrojlIoTMYyeckue U ruapoOMoIOrnuyeckKue MeTOb
M3yYeHWST BUAOBOTO COCTaBa BOIOeMa M OMPEICICHUS] er0 TAKCOHOMMYECKOM
MPUHAMJIEKHOCTH, ONKUCaHHbIe B auTeparype (XKyse u ap., 1949; 3abenuna u
np., 1951; Ilomosa, 1955; YHudwuumupoBaHHsble..., 1977; MoukoBa, 1979;
Opraumes, 1979; Ilamamaps-MopasuHieBa, 1982; Mysadapos u ap., 1987;
Bomopocmu..., 1989; Mattox, Stewart, 1984; Tsarenko, 2005; Komarek et al.,
2014).

Pe3yabTaThl

W3 otnena Bacillariophyta B p. Kallikamapbsi obHapyxeHO 54 Bomopociv-
WHAWKATOpa CanmpoOHOCTH, W3 KOTOPBIX 7 SABISIOTCS KCEHOCApoOaMm:
FEllerbeckia arenaria v Fragilariforma virescens 4acTo BCTpeyaloTCsl B CpeaHEM
TeueHUn peku, Odontidium hyemale n Cymbella helvetica — B BepxHeM U
cpemHeM, KceHo-0Oera-me3ocanpoObl  Planothidium lanceolatum, Caloneis
alhestris n KceHo-oaurocanpo® FEncyonema ventricosum 4acTo OOUTalOT Ha
pa3Hbix MC peku, a MOCJAeIHUN U3 YKa3aHHbBIX BUIOB PacOpOCTPaHEH PEeIKO
U eIUHMYHO B BEpXHEeM M cpeaHeM ee TedyeHuMM. CocTaBlieHbl (hJI0po-
CHCTeMaTUYeCKNE M TaKCOHOMUYECKME KaTaJloTM, a TakKKe CIHUCKU BUIOB
BOIOPOCHIET C 3KOJIOTO-TeorpapuecKMMM XapakTepucTukamu p. Kaimka-
Japbsi, KOTOpbIE BHECEHbl B 0a3bl MaHHBIX KOJUIEKLMU. Huke mpuBeaecHbI
CpaBHUTEJbHbIE AAaHHBIE O paclpeicJeHUd canmpoOHBIX Bomopocieil Ha 8
noctosiHHbIX MC peku (Tabi. 1).

B pesymbrare ucciaemoBaHWIA BEHIIBICHO 75 BHIOB M BHYTPUBHIOBBIX
TaKCOHOB (BBT) Bojopocieit, oTHocsiuxcs K 4 otaenam. Cpeayd HUX 10
KOJWYECTBY BUAOB Tmpeobnaganu Bacillariophyta, npencraBieHHble 54
TaKCOHAMU BUIOBOIO M BHYTPUBHUAOBOTO paHra min 72% oOIIero KojamdyecTsa
WHIWKATOPHO-CANpOOHbBIX BUAOB. 3a HUMHU cienytoT Cyanophyta (10 BUaOB
nwmm 13,3%), Chlorophyta (10 BumnoB wnu 13,3%), FEuglenophyta (1 Bum wim
1,34%). Hwxe mnpuBeneHbI pe3yJbTaThl pacIpelcsieHHs BOIOPOCICii-
WHANKATOPOB CAIIPOOHOCTH 110 OTAEIaM.

OmmrocanpoObl coCcTaBIsIIOT 18 BMOOB, M3 HMX oJmrocamnpoOnl Lindavia
bodanica, Pantocsekiella comensis, C. comta, Fragilariforma Dbicapitata,
Gomphonema acuminatum, G. vibrio var. pumilum u Epithemia gibba oTMe4eHbI
peaKo B cpemHeM WM HIDKHEM TEeUYeHUU PEeKU, B TO BpeMsl KaK OJIUTO-
kceHocanpob Odontidium anceps u onuro-6era-meszocanpod Aulacoseira italica
YacToO BCTPEUYAIOTCSI B CpelIHEeM TeueHWU peku, a Melosira dickiei — penko B
HxkHeM TedeHuu, Cymbella affinis — eIMHUYHO U pPeAKO B BepXHeM U
cpemHeM TeYeHUM, 4acTo — B HWkHeM. Ulnaria ulna dpukcupyercss MaccoBO U
YacTo OOMTaeT B BEpPXHEM WM CpedHEM TEUeHWU, B HIDKHEM €ro pa3BUTHE
ocabeBaeT U OH BCTPEYAETCS BCE PEXe.
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Tabauuya 1

PacnpeneneHne HHIMKATOPHO-canpoOHbIX BUnoB Bacillariophyta no tedenumio p. Kamkanapbs
M 4aCTOTAa MX BCTPEYaeMOCTH

TeueHnue

Takcon BEpXHEC cpeaHee HU2KHEE

MoOHUTOPUHIOBAs CTAHLIUS
I 11 I11 1\Y% \Y VI VII | VIII

Ellerbeckia arenaria X, 4
(D.Moore ex Ralfs)
R.M.Crawford
Melosira dickiei (Thwaites) o, B,
Kiitz. p

Aulacoseira italica (Ehrenb.) o, B,
Simonsen q

Melosira varians C.Agardh B,o,u [B,Y4 |B,u |B,YU |[B, P
Lindavia bodanica (Eulenst.

ex Grunow) T.Nakov et al. 0, p

Pantocsekiella comensis 0,p
(Grunow) K.T.Kiss et E.Acs
Cyclotella comta (Ehrenb.) 0,p 0,p 0,p
Kiitz.

C. meneghiniana Kiitz. a,

Cyclostephanos dubius B, p
(Hustedt) Round

Tabellaria fenestrata (Lyngb.) o, B,
Kiitz. p
T. flocculosa (Roth) Kiitz. o, B,

Odontidium anceps (Ehrenb.) 0, X,
Ralfs

Diatoma elongata (Lyngb.) B, o,
C.Agardh p

Odontidium hyemale (Roth) X, 4 X, 4 X, 4
Kiitz.
Diatoma vulgaris Bory o, B, o, B, o, B,

Fragilariforma bicapitata
(A.Mayer) D.M.Williams et 0,p
Round

Fragilaria capucina Desm. o,B,u |0,B, |0,B, |0,B, |0,B,

188



Ocobennocmu pacnpedenerus

Fragilariforma virescens
(Ralfs) D.M.Williams et
Round

X, p

Belonastrum berolinense
(Lemmerm.) Round et
Maidana

67({

B7p B’p

Ctenophora pulchella (Ralfs
ex Kiitz.) D.M.Williams et
Round

Tabularia fasciculata
(C.Agardh) D.M.Williams et
Round

Ulnaria ulna (Nitzsch)
Compere

O’p O’p O’p

U. biceps (Kiitz.) Compére

B!p

Cocconeis pediculus Ehrenb.

Planothidium lanceolatum
(Bréb. ex Kiitz.) Lange-Bert.

x! B’

Rhoicosphenia abbreviata
(C.Agardh) Lange-Bert.

B’({

B’p

Diploneis oblongella (Nageli
ex Kiitz.) Cleve-Euler

B’p

Mayamaea atomus (Kiitz.)
Lange-Bert.

B’p

B, 4

Caloneis alpestris (Grunow)
Cleve

C. amphisbaena (Bory) Cleve

BJ
a! p

Gyrosigma acuminatum
(Kiitz.) Rabenh.

B! p,!{

B!p

B’p B’p

Cymbella affinis Kiitz.

0’ B7

0’ B’

C. helvetica Kiitz.

Brebissonia lanceolata
(C.Agardh) R.K.Mahoney et
Reimer

Cymbopleura naviculiformis
(Auerswald ex Heiberg)
Krammer

B!p

FEncyonema leibleinii
(C.Agardh) W.J.Silva et al.

B’e

BJp

Encyonema ventricosum
(C.Agardh) Grunow

X7 07
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Gomphonema constrictum B, p B,p |B,p |B D |BD
Ehrenb.

G. acuminatum Ehrenb. 0,4

G. vibrio var. pumilum 0,p 0,p
(Grunow) R.Ross
G. insigne W.Gregory a, e

G. olivaceum (Lingb.) Kiitz. B,p | B, D
Epithemia gibba (Ehrenb.) 0,p
Kiitz.

Bacillaria paxillifera B, e
(0.Miill.) T.Marsson

Nitzschia acicularis W.Sm. o4 (a4

N. dissipata (Kiitz.) Grunow o, B,

N. linearis W.Sm. o,B, |0, B, 0, B,

N. longissima (Bréb.) Ralfs B.p |B.P

N. longissima f. parva B, u

Grunow
N. sigmoidea (Ehrenb.) B, p B,p |Bp |B U |[BD|BDP
W.Sm.
Surirella librile (Ehrenb.) B, o, p
Ehrenb.
S. angustata Kiitz. B,a,p
S. splendida (Ehrenb.) Kiitz. B, p
Bcero mo MC 14 14 9 24 11 15 11 9

Bcero no reueHuio

22 40 19

(BepxHee, cpemaHee, HIDKHEe)

Ilpumevanue. 3mech M B OPYyrux TabiuLax: campoOHOCTb OOO3HAUYeHa >KUPHBIM
mpudTOoM: X — KceHocanpob, o — osurocanpod, B — Oera-me3zocanpod, a — aibda-
Me3ocanpob; p — MOJIKMCanpod; YacToTa BCTPEUAEMOCTH BOMOPOCTICH: € — €AMHUYHO, P —
penKo, 4 — 4yacTto, 04 — OYeHb 4acTo, M — MaccCoOBO.

B p. Kamkangapbs ompeneneHo 25 BUIOB OeTa-me3ocanpoboB. Yacrtora
WX BCTPEYAEMOCTH M CTEIIeHb Pa3BUTHS M3MEHSIOTCS Ha Pa3HBIX €€ yJacTKax
B 3aBUCUMOCTM OT 3KOJIOTMYECKMX XapaKTEPUCTUK BUOA. DTO, HaANpUMED,
Melosira varians, Cyclostephanos dubius, Belonastrum berolinense, Ulnaria
biceps, Cocconeis pediculus, Rhoicosphenia abbreviata, Gyrosigma acuminatum,
Gyrosigma acuminatum, Brebissonia lanceolate, Cymbopleura naviculiformis,
Encyonema leibleinii, Gomphonema constrictum, G. olivaceum w Bacillaria
paxillifera. Nitzschia sigmoidea pacnpoCTpaHeH IO BCEMY TEUEHUIO PEKHU,
0eTta-me3o0-oaurocanpod Diatoma elongata penko Bctpevaicsa B MC 11, 6era-
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anbda-me3ocanpod Caloneis amphisbaena penko BCTpedyalicsi B CpeIHEM
TeYeHUU peku, Surirella librile u Surirella angustata — B BepXHeM.

Aavgha-mesocanpobor nipencrapieHsl B p. Kaiikagapest Bcero 4 BUIaMH,
u3 Hux Tabularia fasciculata 4acTo oOTMeEYaJcs B CpeOHEM TEUEHUHU,
Gomphonema insigne — eAIMHUYHO B BEpXHeM ee TeueHuu, Nitzschia acicularis —
yacTo B cpeaHeM M HuxXHeM. Anbda-0era-meszocanpod Cyclotella meneghi-
niana peaKo HaXOMUJIU B HYXKHEM TEUCHUU PEKH.

Iloaucanpo6vt no teuenuto p. Kamkagapbs He 0OHAPYKEHBI.

AHaM3 pacrpocTpaHeHUs TMAaTOMOBBIX MHINKATOPHO-CAIIPOOHBIX BOIO-
pocieil mokaszaj, 4YTO WX KOJUYECTBO BapbUpyeT U YMEHbIIAeTcsa. ITo
CBSI3aHO C BO3IEUCTBHEM JKOJIOTMIECKNX aOMOTUYCCKUX, OMOTHYECKUX U
aHTPOIIOTeHHBIX (hakTopoB cpeabl. KceHocampoObl cocTaBisitloT Bcero 7
BUIOB WM 12,3% o00Ilero KojuvecTBa CarpoOHBIX WHIWKATOPHBIX IMATO-
MOBBIX BOIOpOCIEii; onurocanpooel — 18 BumoB mimu 33,3%, OGera-me30-
canpoObl — 25 BumoB win 46,3% u anbda-me3ocanpoObl Bcero 4 BUOA WIK
7,5%. IlonucanpoGel OTCYTCTBYIOT. MHAMKATOPEI 3arpsi3HEHHOM BOOBI OeTa-
n  anmba-mMe3ocarpoObl  IIpeICTaBJIeHBI  Oojiee  pa3sHOOOpasHO, UYeM
WHAMKATOPbl YUCTOM BOIBI KCEHO- M oyurocanpoonl. Ux cooTHomeHue 29 :
25 BumoB wim 53,7 : 46,3% cootBetcTBeHO (Tabm. 2). Ilo pesynbraTam,
MPUBEACHHBIM B TabJulle, MOXHO CYIUTb OO0 OIpeneJeHHON 3aKOHO-
MEpPHOCTHM paclpoCTpaHeHUs] WHIWKATOPHO-canpoOHbIX Bacillariophyta: BHU3
[0 TEYCHUIO PEKM KOJUYECTBO KCEHO- M OJUTOCAIPOOHBIX MHIMKATOPHBIX
IWAaTOMOBBEIX BUIOB YMEHBINAeTCI WM JaxXe TIPUOIICKAeTCsS K HYIO, IO
CPaBHEHMIO C HUMM OeTa- U aibda-mMe30canpoOHbIX WHAWKATOPHBIX BUIOB
CPaBHUTEIbHO OOJIbIIE U X YKCIO YBEJIUYMBACTCS.

HMcxong u3 3TOro Mbl MOXEM IPOrHO3MPOBATh KAayeCTBO BOIBI:
yBeJIMUEHHUE OOIIEro KOJIMYECTBa BUAOB 0OeTa- M ajib(ha-Me30CcarpoOHbIX
WHAUKaTopoB Bacillariophyta cBUIETENBbCTBYET 00 YMEPEHHOM 3arpsi3HEHUU
BOIBI BHU3 10 TEYCHUIO PEKIU.

W3 otnena Cyanophyta obnHapyxeHo Bcero 10 BHUOOB MHIWKATOPHO-
canpoOHBIX BWIOB, Cpedd HUX JIMIIb 1 KceHocanmpoOHbId — Phormidium
nigrum, penko Bcrpevaromuiica Ha MC Il B BepxHeMm TeueHuu peku. M3 10
BUIOB 4 sBislOTCA OeTa-me3ocanpobamu. M3 Gera-mMe3ocanpobOB peako
BcTpeyvasicst Planktolyngbya limnetica na MC 1 B nputoke Xa3zpatu bamup u
Merismopedia elegans — na MC II (r. Kutab) B BepxHeM TeUyeHUU U
M. punctata na MC VI (r. Kapmu) B cpenHeM TedeHUU peku. Merismopedia
tenuissima, SIBISIOIIUICSA — OeTa-albda-mMe30canpoOHbIM  BUIOM, PEAKO
Haxoguau Ha MC II (r. Kura6) B BepxHem TeueHuu 1 Ha MC VII (r. Kacan)
B HUXKHEM TE€YEHUU peku (cM. Tabi. 2).

M3 10 canpoOHbIX MHAUKATOPHBIX BoJAOpOCieit 4 ABISAIOTCA anbda-mMe30-
canpobamu. U3 Hux Phormidium breve penko ooutan Ha MC I (c. Xa3patu
Bammp) B BepxHeM TeueHuu peku 1 Ha MC V (c. Akpabar) — B CpelHeM;
peako Haxomwiu Bupd Oscillatoria princeps va MC 1 (c. Xaspatu baiup);
yacto BcTpevancst O. fenuis Ha MC 11 (r. Kutab) B BepxHeM T€USHUU PeKU U
Leptolyngbya foveolara — na MC 1V (c. YuM) B cpenHeM ee TeUYCHUM.
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Tabauya 2

Pacnpenesnienne HHIMKATOPHO-canpoOHbIX BUNOB Cyanophyta Ha MOHUTOPHHTOBBIX CTAHIMAX

p. Kamxazlapbﬂ H 4YaCTOTA UX BCTPEYAE€MOCTH

TaxkcoHn

Teuenue

BepxHee

cpeaHee

HUXKHEEC

MOHUTOPUHIOBAsI CTAHLIUS

11

111

v \4

VI

Vil VIII

Carpo06-
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IMomucanpodsl Kamptonema chlorinum penko otMmedannch Ha MC 1
(c. Xazpatu bamup) B BepxHeM TeyeHUM peku. OnurocanpoOHbIC WHAMKA-
TopHble Bunbl Cyanophyta TOYTH OTCYTCTBOBajiM IO TeueHuio p. Kaika-
napbsi. AHanu3 pacrnpoctpaHeHust Cyanophyta 3KOJOTWUYECKUX CalpOOHBIX
MHAUKATOPHBIX BOAOPOCJEH IMOKa3aa, YTO MX KOJWYECTBO YMEHbIIAeTCs Ha
MC u 1o TedyeHUIO. DTO CBSI3aHO C BO3ACHCTBUMEM 3KOJOTMUYECKUX
abuOTUYECKMX, OMOTUYECKMX U aHTPOIOreHHbIX (akTopoB cpennl. U3
WHAUKATOPHO-canpoOHbix Cyanophyta oaurocanpoObl MOYTU OTCYTCTBOBAJIM;
no 1 BUAYy OTMEUeHBI KCeHOCAnpoObl M MoaucanpoObl; mo 4 Buga — Oerta- u
ajba-Me30ocanpobbl, OHM cocTapistid moutd 80% oO6lIero KojuvecTBa
BUJIOB.

VYBenuueHue BUAOB OeTa- M ajlbtha-Me30CanpoOHBIX MHIMKATOPOB
Cyanophyta cBUIETENBLCTBYET 00 YMEPEHHOM 3arpsiI3HEHUU BOAbI 1O TEUECHUIO
peku. W3 Euglenophyta penko BcTpeualicsl OeTta-mesocanpob Strombomonas
Sfluviatilis na MC 111 B cpenHeM Teuenuu pexku. 3 Chlorophyta o6HapyXeHO
Bcero 10 campoOHBIX MHAMKATOPHBIX BMIOB, 7 W3 HUX SBISIOTCS OeTa-
Me3ocanpobamMu; peako Berpevasics Desmodesmus opoliensis na MC VIII B
HIXKHeM TeueHuu, D. communis — Ha MC VI B cpegHeM TeYeHUU DPEKU.
BrigBieno wmaccoBoe passutue Cladophora fracta na MC 1 B BepxHem
teueHuu, C. glomerata — B MC 1 B BepxHem u Ha MC VII B HuUXHeM.
MaccoBo pasBuBaiics OeTa-me3zocanpod Spirogyra majuscula na MC 111 B
cpemHeM TeYeHMU peku, penko Bcrpedancss Cosmarium formosulum va MC 11
B BEpXHEM.

M3 10 canpoOHBIX BUAOB BOAOPOCIEil 2 SIBISIOTCS OJUrocarnpodamu:
Mougeotia genuflexa, yacto BcTpeuaeTcs Ha MC | B BepxHeM TE€UeHUU pPEKH,
u Spirogyra fluviatilis — Ha MC V B HUXKHEM U B OOJIbILIOM KOJIWYECTBE OTME-
yeH Ha MC I B BepxHeM TeueHMU peku. MaccoBoe pa3BUTUE OJIUTOCAIIpPOOOB
3aukcupoBaHo Ha MHorux MC Ha BceM MpoTskeHun peku (tabdn. 3). U3
anbda-mMe30canpoOHbIX MHAWKATOPHBIX BUAOB OOHapyxkeH Stigeoclonium
tenue, yacto BcTpeuaemblii Ha MC II B BepxHeM, pegko — Ha MC V B
CpemHeM TeUCHUU PEKMU.

AHaM3 pacrpocTpaHEeHUSI MHINKATOPHO-CAIpOOHBIX BUAOB Euglenophyta
u Chlorophyta mokaszaj, 4TO MX BHMIOBOM COCTaB YMEHBIIAETCS BHU3 IO
TeyeHU0 peku. Ilo-BUAMMOMY, 3TO CBSI3aHO C 3arps3HEHUEM BOJIbI,
MOBBILEHUEM MMHEPATM3aUMM W IPYTMX MHIUOUPYIOMIMX XMUMHUYECKHX
BEIIECTB, KOTOpbIE HETaTUBHO BJIUSIOT Ha BUIOBOE pa3HooOpasue
BogopocJeit. [IpencraButesin KCeHOCANTPOOHBIX MHAMKATOPHBIX BOAOPOCIEt
IOYTU OTCYTCTBYIOT. B MEHBIIIEM KOJIMYECTBE BCTPEYAIOTCS OJUTOCATIPOOBI
(3 Buma), B OosablieM — Oeta-me3ocanpodbl (7), ajibha-me3ocanpoobl
MpeacTaBieHbl Julllb ogHUM BuaoM. IloaucanpoObl oTcyTcTBYiOT. Hanuuue
Oeta- u anbda-Me3ocanpoOHbIX UHAUMKATOpOB Chlorophyta cBUIETENbCTBYET
00 yMEpPEHHOM 3arpsiI3HEHUM PEKU.
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Tabauya 3

Pacnpenenenne nHaMKaTopHo-canpodHbix BuaA0B Fuglenophyta m Chlorohyta na
MOHHTOPUHTOBBIX cTaHIMAX p. Kamkanapes m yacTora ux BCTpe4aeMOCTH

TeyeHue pexkun

BEpXHEE ‘ cpenHee ‘ HIDKHEE

Takcon
MOHHUTOPUHIOBAsT CTAHLIUS

1 ol m [ wv ][ v ] vi]vn]| vin

CanpoGHOCTh
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(Lemmerm.)
Deflandre

Bcero no MC 1 1

Bcero no
TEUEHUIO
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opoliensis
(P.G.Richt.)
E.Hegew.

D. communis
E.Hegew. B.p B

B, p B

Ulothrix zonata
(F.Weber ex 0,1 0
Mohr) Kiitz.
Stigeoclonium
tenue Kiitz.

Cladophora
fracta (O.Mill. | BM B
ex Vahl) Kiitz.

C. glomerata
(L) Kiitz. B, M B, M B

Mougeotia
genuflexa 0,4 0
(Dillw.)
C.Agardh.
Spirogyra
Sfluviatilis Hilse

S. majuscula
Kiitz. B, M B
Cosmarium
formosulum
Hoff.

Bcero mo MC 3 4 3 1 3 2 2 1 10

Bcero no
TEYEHUIO
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Tabauya 4

Pacnpenenenne MHAMKATOPHO-CANPOOHBIX BHIOB BOAOPOCJIEi 110 MOHUTOPHHTOBBIM CTAHIIMAM
p. Kamkanapos

KoaunuectBo MOHUTOPUHIOBasT CTAHLIUS
Otnen Ilkana BUIIOB
I I | I { IV | V | VI | VII | VIII
canpoOHOCTH
en. %
Kcenocarpo0swl, 7 12.97 3 4 5 2

X

Osmrocanpo6sl, 18 | 3333 | 3 | 5 6 8 2|5 4 4

o
bera- 254630 | 8 | 4| 319|796 4

Bacillario- | mezocanpo6st, B

phyta | Agnpa- 4 7.4 1 L - 1)1 1

Me30CarpoOkI, o

IMonucanpo6sl, p 0 0,0

Bcero 54 100 14|14 | 9 |23 |11 |15 | 11 9
KceHnocanpooOsi, 1 10 1
X
OnurocanpoObl, 0 0
0
Cyano- | bera- 4| 40 |12 11 |1
phyta Me30canpo0sl, B
Abda- 41 40 |21 1
Me30carpoOkl, o
IMonucarnpo6sl, p 1 10 1
Bcero 10 100 4 | 4 1 1 1 1
Kcenocarpo06swl, 0 0
X
Chloro. Omurocamnpo0Osl, 3 30 2 1 1 1 2 1 1
0
phyta
bera- 6| 60 | 1]2]2 1|
Me30carnpoosl, B
Anbpa- 1] 10 1 1
Me30carnpoosl, a
[Monucanpo0Osl, p 0 0
Bcero 10 100 314 3 1 312 2 1
FEugleno- | Bera- | 100 |
phyta Me30canpobk, B
Bcero 1 100 1
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Hroro KcenocarpoOsl, 8 10,67 | 3 5 5 2
X
Osurocanpoosl, 21 | 28,00 | 5 6 7 9 4 6 5 4

o

bera- 36 | 4800 [10] 8| 6 108 |11] 8 | 5

Me30carpoOk, B
Aunba-

9 12,00 | 2 3 2 1 1 1 1
Me30caIpoOkl, a
[TonucanpoOsl, p 1 1,33 1
Bcero 75 100 21 122 |13 26|15 |18 | 14 10

Oo0cyxnenne

ITo Bcem otmenam Bomopocieit (Bacillariophyta, Cyanophyta, Chlorophyta n
Euglenophyta) monydeHbl CXOIHBIE PE3yJbTaTbl, CBUIETEILCTBYIOIIME O TOM,
YTO COCTaB MHAMKATOPHO-CANPOOHBIX BUIOB M3MEHSETCS, UX KOJUYECTBO
Kos1e06eTCsl M yMeHblllaeTcd no tedyeHuto p. Kamkamgapbs (tadn. 1—3, puc. 1).
OO0O0OIICHHBI aHaJIM3 BUOOBOTO COCTaBa BOIOPOCHCH TTOKa3al yMEHBIIICHWE
BUJIOBOTO COCTaBa BHU3 IO T€YEHUIO peku (Tadi. 4, puc. 2).

25 25
20 /'I?\\ 20
15 4 - / \./f\‘\ 15
14 1

¥ = 10
5 5 ; -
o T T T T T T o T =T T T T T
I I 1mr I1v. v VI VII VII I II III IV VvV VI VII VII
a 6

25

Puc. 1. PacnpeneneHue KoauyecTBa
20

canpoOHbIX BumoB Bacillariophyta (a),

is Cyanophyta (6) w Chlorophyta () Ha
10 MOHMTOPMHIOBBIX CTaHLMsAX p. Kamika-
5 Japhsl.

I II O IvVv VvV VI VII VIII
B

3aech M Ha pUcC. 2 MO BepTUKAIU — KOJIU-
YyecTBO BUAOB (€4.), MO TOPUBOHTAIA —
MoHuTopuHroBas cranuus (MC)

[MpyanHaMyn W3MEHEHHWS BWIOBOTO COCTaBa WHIMKATOPHBIX BOIOPOCICH
MOTYT OBIThb JHUMUTHPYIOIINE 3KOJIOTHYeCKUEe (AKTOPBl BOTHOM CpPEIbI.
B Tabn. 4 npuBemeHO KOJIMYECTBO BUIOB KCEHO- U  OJMIOCAIpPOOHBIX
MHIMKATOPOB — IIOKa3aTesield YMCThIX Bom (29 BumoB win 38,67%), Oera- u
anbda-Me30carpoOHbIX MHAMKATOPOB — IOKa3aTesiel YMEPEHHO 3arpsi3HeH-
HbIX Bon (45 BumoB winu 60%), He3HAUUTEIbHOE KOJMYECTBO ITOJIMCAIPOOOB
(1 Bum mwmm 1,33%) — mokazareneil 3arpsi3HEHHBIX Boa. M3 3TMX HTaHHBIX
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cJemyeT, YTO KayecTBO BOIBI B peKe YMEpEeHHO 3arpssHeHHoe.(l Bum wim
1,33%) — moxasaTejicil 3arpsi3HEHHBIX Bom. M3 3TMX HaHHBIX CJIEOyeT, 4YTO
KA4yeCTBO BOIbI B peKe YMEPEHHO 3arpsi3HOE.

30
s /\ —+— KcenocanpoOst
—m— Onurocanpo0s1
20 =
\ ,r'f \\L/-\ Bera-me3ocamnpoOst

1s

™ ‘\_ Anbda-me30canpodbl
10 —

- —#—  Tlonucanpo6sl

—e—  OO1iee KOJUYECTBO

I om o 1v. v VI VvII VI

Puc. 2. PacnpeneneHue oOIIEro KOJMYECTBA BUAOB CAllpOOMOHTOB HAa MOHUTOPUHIOBBIX
craHiusx p. Kamkagapbs

I[lo Teyenuto peku Ha MC BHMIOB KCEHO- U OJMIOCAIPOOHBIX WHIU-
KaTopoB BCTpeuyaeTcsl HeMHOro, OeTa- M ajbda-Me30canpoOHbIX BUIOB
Oosibllie. YBeJMUYeHME KoJuuecTBa OeTa- U anbda-me30canpoOoB MO CpaBHEe-
HHUIO C KCEHO- U OJIMTrocarpodamMy CBUAETEIbCTBYET O MOCTEEHHOM YBEIM-
YEHUU 3arpsI3HeHUs BOJbI U YXYIILIEHUU €€ KayecTBa IO TEYEHMIO PEeKU.

33 81:00)1151

HccaenoBanre pacipocTpaHeHUs] SKOJOTUUYSCKUX CalpOOHBIX WHIMKATOP-
HBIX BUIOB BOAOpoOCieit o TeyeHnto p. Kalrkamapbsi TO3BOMIIO:

e BBISIBUTh HaJW4YME B pPEKe CalpOOHBIX WHIWKATOPOB (75 BUAOB U
BBT);

e YCTAaHOBUTH IPUOJM3UTEIIPHO OIMHAKOBOE pacrpeneiacHue Bacillario-
phyta, Cyanophyta, Chlorophyta w Euglenophyta o Te4eHUIO peKu;

e VTOYHWTH UX OOIINIT BUOOBOI COCTaB IO TEYCHMUIO;

e  BBIIBUTH 3HAUUTEJHLHOE Pa3ININe B KOJMUYSCTBEHHOM COOTHOIIECHUU
KCEHO-, OJIUTOCAIllpoOHBIX M 0eTa-, anb(ha-mMe30canpoOHbIX BHUIOB-WHIVKA-
TOPOB II0 TEUYECHUIO;

e IIPOrHO3UPOBATh IIOCTCIICHHOE YBEJIMYCHUE CTENCHU YMEPSHHOIO
3arpsA3HEHUS M yXYAILEHHEe KaueCTBa BOIbI [0 TEYEHUIO PEKU;

e TIPEmJIOKEHO pa3paboTaTh MEphI IS COXpaHEHWS OMOpa3HOOOpas3us
9KOJIOTUYECKIX MHINKATOPHO-CAITIPOOHBIX BOIOPOCTEH PEKM.
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PATTERNS OF DISTRIBUTION OF ALGAE — INDICATORS OF SAPROBITY
ACROSS THE QASHKADARYO RIVER (REPUBLIC OF UZBEKISTAN)

The article presents a comparative analysis of the distribution of algae — indicators of water
saprobity revealed in 2009—2017 at 8 monitoring stations in the upper, middle and lower
reaches of the Qashgadaryo River in Uzbekistan. Totally, 73 indicator species
(Bacillariophyta — 52, Cyanophyta — 10, Chlorophyta — 10, Euglenophyta — 1 species) were
found over the period of observation. Downstream, the number of indicator-saprobic species
of algae in all divisions decreases, their structure also changes due to the increased influence
of anthropogenic factors. At monitoring stations in the lower reaches of the river, xeno- and
oligosaprobic indicator species are inferior in number comparing to B- and a-mesosaprobes.
The increase in the number of the latter indicates a gradual increase in the degree of
organic pollution and deterioration of water quality in the river downstream. Authors

proposed to develop measures for the conservation of algal flora of the Qashkadaryo River.

Key words: algae, comparison, distribution, forecasting, indicator, Qashkadaryo River,
pollution
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