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SPKHUH A30T ®UKCAIUSJIOBUN BAKTEPUSIJIAP ACCOLIUALINSICH
EPTAMUJIA MUKPOCYBYTJIAPHU YCTUPUIII BA YJIAPHUHT
PUBOXJIAHUIINT A TEMIEPATYPAHUHI TABCUPUHU YPI AHUIII.
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AHHOTALIUA

Ymby Makonaga MHHEpal o03yKa MYXHUTHAA YcaauraH CyB YTIapUHUHT
PUBOXJIAHUIIM OWJIAH €pKUH a30T (UKCATOpiIU OaKTEepUSIIAPHUHT aJOKacu Ba
YIAPHUHT JUOUA XOCHUJ OVJIMIIWTra Xap XWI XapOpaTHUHT TabCUPU MyXoKama
KunuHaau. HaTwkanma, onTtuMan xapopaT xXap Xull Oynuiura Kapamau, yiap
Me30(hu MUKpohIOpa eKaHIIUTY aHUKJIAH]IU, ’HHU ylap YUYyH KyHugaru xapopatiap
ONnTUMaJl XUCcOOJaHaaAM: XJOpoKokkiap yuyH - 28 ° C; Ccenemecmyc - 26 ° C;
AHkuctpoaecmyc - 24 ° C; unamiijomonac - 28 © C; Cenactpym - 28 © C; Unopenna -
28 ° C; 6otpyokokk - 24 ° C; Ilemmactpym - 24 ° C; Crituococcyc - 22 ° C;
Actepokokkiap - 28 ° C ga ypraHuiras.

Kaawut cy3aap: cyB yrnapu, Kypyk Ouomacca, aBrocrnopainap, 03yka MyXHUTH,
mTamMM, OakTepusiap, XJIOPOIIIACT, IEPEHOU/I.

STUDYING THE EFFECT OF TEMPERATURE ON THE GROWTH AND
DEVELOPMENT OF MICROALGAE USING THE ASSOCIATION OF FREE
NITROGEN-FIXING BACTERIA

ABSTRACT
This article discusses the association of free nitrogen-fixing
bacteria with the development of algae grown on mineral nutrient
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media, and the effect of different temperatures on their lipid formation. As a result,
despite the fact that the optimal temperature is different, it was found that they are
mesophilic microflora, that is, the following temperatures are considered optimal for
them: for chlorococci - 28 ° C; Scenedesmus - 26 °C; Ankistrodesmus - 24 °C;
chlamydomonas - 28 °C; Celastrum - 28 °C; Chlorella - 28 °C; botruococcus - 24 °C;
Pediastrum - 24 °C; Stychococcus - 22 ° C; Asterococci - studied at 28 °C.

Keywords: algae, dry biomass, autospores, nutrient medium, strain, bacteria,
chloroplast, perenoid.

KUpPHI

MabiyMKkH, TaOMAaTHUHT TYpJIM CTPECC IIApOMTIapH Tabcupuia Xiopodura
cunura mancy6 cyBytinap tpuanenriecepun (TAI') Ba memOpaHa nunuaIapu
CUHTE3UJa MUKIOpUN Yy3rapunuiapra ydpailau, seHu TAI HOKynall mapouTiapia
doTtocuHTe3 yuyH 3axupa cudaruga TYIIaHagud. A30T TaHKUCIUTUIA CYBYTIapu
IOKCaK YCUMIIMKJIap CUHTapu CTpeccra yupaiau, Oy XojaTaa XUMOos KWIUII Y4yH
TAT Tynnanumm Ky4asiii Ba 03yKa TapKHUOHUIard a30THUHT €TUIIMACIIUTH YIapPHUHT
xaétuiinruan nacatupanu [1]. LIlyHMHTOEeK CYBYTJIapUHUHT YCUIIIM Ba OpPraHUK
MoJJlajap CUHTe3ura aOMOTUK OMWJUIAp XYCyCaH XapOpaTHUHT TacHUpH XaMm
Ky3aTwiaau. [lonynsnusaa sSmoBYM CyBYTIapU CTPECC MIAPOMTHAA KYI MHUKIOp.A
EpKUH €F KHCIIOTaJapyuHU TYIUIAIIM AHUKJIAHTaH, IIYHWHT YYyH CYBYTJIaQpUHUHT
a0MOTUK OMWJUIap Tacupura MyHocabaTuHu Ypranum myxumaup [2]. Canoatna
CYBYTIIApUJAaH TYWHHTaH Ba TyWWHMAaraH €f KHUCJIOTaJapUHU OJHUII Y4yH
KyJIbTypaJlapHU MHTCHCUB €TUIITUPHUII MYXHUM axamusTra era [3].

Ymly TaAKUKOTUMU3HHU amMaira OIMUPHUIIIaH MaKCaIu XapOPAaTHUHT MaxaJlIui
CYBYTJapH IITAaMMJIAPUHUHT JUOWAJIAp OHOCHHTE3W >Kapa€Hiapura TabCUPUHU
Ypranumaup.

AJIABUETJIAP TAXJIMJIA BA METOJ0J10I'SA

Maxammmii Oup XyKailpanu S CyB YTJIapuHU (MUKPOCYBYTIAp) aXpaTuo
OJIMIII Ba yJapHH YCTUPHINIA KyHIaru 03yKa MyXUTIapuaaH GoinanaHuiIIn:

1. «Yy - 13» o3yka myxuru (r/1m): KNO;3; — 0,2, K;HPO, — 0,04, MgSO,4 X
7H,0 — 0,1, CaCl,x6H,0 — 0,08, remup mutpat — 0,01, mumon xuciaotacu — 0.1, 6op
— 0,5 ppm, MnSO4 x7H,0 — 0,5 ppm, CuSO,4 x 5H,0 — 0,02 ppm, CoCl, x 2H,0 —
0,02 ppm, Na;MoO,4 x 2H,0 — 0,02 ppm, pH 7,5 [4].

2. JHlobGapraiinep Ba DOmbu o03yKa MyXHTIapuaa
yectupwiran  OpKWH — a30T  (UKCAUMsUIOBUM  OakTepusiap

March, 2022

https://t.me/ares uz Multidisciplinary Scientific Journal




Academic Research in Educational Sciences Volume 3 | Issue 3 | 2022
ISSN: 2181-1385 Cite-Factor: 0,89 | SIS: 1,12
DOI: 10.24412/2181-1385-2022-3-706-712 SJIF: 5,7 | UIF: 6,1

a30CCHEPWIIOM XaMJa a30TabakTep IITaMMJIApU accolMalusacu EpaaMHuaa 03yKa
MYXHUTH Tal€piaHraH O3yKaJa CyBYTJIApH MaxaJUIMi TamMmanpu 14 KyH naBoMuia
YCTUPWIIA Ba  yJAPHHUHT  YCUIIU-PUBOXJIAHMIIWIA  XAPOPATHUHI  TabCUPH
ypranunau[4.,9].

buomacca Tapkubumaru €r MUKIOpUHM aHuUKIam yuyH A.beH-Amor3 Ba
T.I'.'TopHaGeHenapHUHT  MOAM(PUKAUMAIAHTAH  JIMOUWJJIAPHA  SKCTpPAKIMsUIAII
yeynuaan doinananuam [5].

XapopaT — aTpo MYXMTHHMHI OpraHumjap Xa€t (paonuaTuaH aXpaTuil
MYMKHH O¥yJMaraH, MyXuM HKOJOTMK OMUJ XHCOOJiaHaau. MabllyMKH, OHMOJIOTHK
TU3UMIIap (PU3UK-KUMEBUM KapaéHapu TeMIieparypa Japaxxacura OOFJuK. Xap Oup
Typ, IITAMMHHHI YCUII-PUBOKJIAHUIINAA TEMIEPATYypa MUHUMYMH, MaKCUMYMH Ba
ontumyMu MaBxynaup. Iy cababnu, XapopaTHUHI KHYMK Y3rapuild Xam
METa0OJMUTUK peakluslap TEJIMIMHU — Y3rapuiiura Ba YMyMUH — Mojdanap
aIMallMHyBM  HWHTEHCUBIMIUATA TabCHUP JTaAM. ODKCTpEMaJ  IIapouTiIapla
CYBYTJIAPUHMHI YCUIIM—PUBOXJIAHUIIM TYXTalau, TUHUM JaBpura yTaau, XaTTo
HOOyA Oynuiu MyMKHUH [6]. MUKpOCYBYTJIIapHUHT ypTada TeMmIiepaTypaja YyCyBud
dopmamapu  (15—30°C) wme3zodun cyByTnapu Ae0 ropuTwiaau.  borika
MUKpPOCYBYTIApy  CTEHOTepMUK Oyiub6 Temneparypanunr 1°C+11°C  Top
JMana3oHuaa PUBOXIIaHa . byHra Mucon OYynub kyurup cyByTiaapu Phaeocystis
poucheti omuIr MyMKHH. bupok, acocnii MHKpPOCYBYTIApPUHUHI YCHUIIM Ba
KYMalMIlIA, KEHr TeMIleparypa OpajlluFura MocjamrasH |[7]. Temnepatypa
dboTocuHTE3 KapaéHUAA MYXUM pOJIb YHHA0, MUKPOCYBYTIIADHUHT YCHIII TE3JIUTUTa
tabcup Kuwiaaau [8]. TemmeparypaHnuHr V3rapumu OujlaH MHUKPOCYBYTIAp
XyKaipajiapu MeMOpaHalapuaary JUIMUAJIAp TapKUOUIaru Ba SPKUH XOJAaru Eriap
TapKUOUIaru ¢F  KHUCIOTaJapuHUHT  cudartuga  y3rapuin  Ky3aTHITaH.
Temnepatypanunr 30°C pan 12°C raya mnacailmumum HaTWXKacuia, JHOUIJIAP
TapKUOWAa TYWWHMAaraH ¢&fF KUCTOTAJIAPUHUHT MUKIOPHU CE3WIapiu Japaxana
opraau. Ilact Temneparypaga TyMMHMaraH €f KUCJIOTAIAPUHUHT OPTUIIM Xy’Kailpa
MeMOpaHaJIapUHUHT OapKApOPIUTHHU Ba YIAPHUHT OKYBUAHJUTMHH OIIUPAJIH.
bynmaii xapaéa Nannochloropsis oculata sa Chlorella vulgaris kymsTypanapuma
Ky3aTWiagu, YyHKH Oy KyJnbTypanap y4yH onTuman Temmeparypa 25°C  mapaxaHu
Talkua Kuaaau [9].

MYXOKAMA BA HATU/KAJIAP
IOkopuaa kallT sTmiraniapra Kypa, MHUKPOCYBYTIApPHUHT
Ouomacca Ba JIMIMUJ XOCWI KWIHII caMapaJlOpJIMTUHUA OIIUIIINHU
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TeMIiepaTypara OOFIMKIMIMHM YpraHull Makcaauga MHUKpocyByTiaapHu “Uy-13”
CYIOK 03yKa MYXUTHJA KyHHJArd CTaHAApT apoutTiapaa amaira omupuinaa; 4500
JIK épyrmukaa xaBo xapoparu 22°C, 24°C, 26°C, 28°C, 2% mu CO; xaBo
éplaMMIa  apajalliTUPWIraH Xojaraa KyinbTypanap 14 KyH [JaBOMUIA CTEpUI
mrapoutna ycrupwiny. Taakukor oobektu cudaruaa Chlorococum, Scenedesmus,
Ankistrodesmus, = Chlamydomonas,  Coelastrum,  Chlorella, = Botryococcus,
Asterococcus, Pediastrum, Stichococcus maxamiuii CyByTJIapu IITaMMJIapy TaHIa0
OJIMHIN.

Maxammii MUKpPOCYBYTIAPHUHT FOKOPU MaXCYJI0p MITAMMIIAPHUHT YCHUIIIHM Ba
PUBOKIIAHMIIIMTA  TEMIIEpaTypaHMHI Tabcupu  Ky3atwiranga, Chlorococcum
mrammiaapn  22°C temneparypaga 0,129-0,245 1/n xypyk Oumomacca, 28°C
TeMreparypaaa sca 2,37-2,860 r/n OuoMaccaHu XOCWJ KWIJIH, JIMITHI MUKIOPH 3ca
KypyKk Owomaccara HucbOatan 46,8-55,5 % Hu Tamkwin >TAu. KuppoausHuHT
TaAKUKOTIapuaa Tabkumianuimuda temmeparypa 20°C gan 30°C ra kyrapuiranaa
MKKJ MapTa KynpoK Ouomacca xocwi Oymumum kypcarwirad [10.,11].

Scenedesmus asmoam MuxpocysyTiapu 22°C, 24°C, 26°C 28°C napaa
ycrupunranaa yaap yayd 26°C onTuman TeMIeparypa SKaHIMTH Ky3aTUIad. Yoy
Temnepatypana, Scenedesmus quadricauda UT4 2,456 r/n Ba Scenedesmus armatus
UT39 2,964 r/n xypyk ouomacca (1- xanBan )Ba 6uomaccanunr 31,8%-33,7% uu
JIMITTA] TAIIKHIT KAJIAIITA aHUKTaHIu (2- %KaIBa ).

Coelastrum microporum UT1, Chlamydomona reinhardtii UT11, Chlorella
sp.2, Chlorella sp.4, Botryococcus sp.14 Ba Pediastrum tetras UT2 mrammiapu
yuyn 28°C omrtuman temneparypa, Ank. angustus UT15 sa Ank. falcatus UT20 -

24°C,  Stichococcus bacillaris UT1 - 22°C omtuman TemmepaTypa SKaHIMIU
Ky3aTWIIH.
1 - skaaBan
Typan temmneparypajapaa 14 KyH JaBOMH/IA YCTHPWITAH CYBYTJIAPHUHT O0MOMAcCcCa XOCHJI
KHJIMLIH
Kypyk 6uomacca r/n
Ne | MukpocyBytinapu
22°C 24°C 26°C 28°C
1 S.quadricauda UT4 0,810+0,2 0,928+0,2 2,456+0,5 1,328+0,6
2 Scenedesmus armatusUT39 0,758+0,5 0,936+0,5 2,964+0,4 1,174+0,3
3 Ch.macrostigmatum UT4 0,129+0,7 1,42+0,7 1,78+0,7 2,860+0,4
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4 Ch.macrostigmatum UT8 0,145+0,5 1,79+0,6 1,59+0,6 2,37+0,4
5 C.microporum UT1 0,245+0,3 0,266+0,6 0,266+0,6 0,378+0,8
6 Chlamydomonas reinhardtii 0,934+0,5 0,945+0,1 0,945+0,1 0,114+0,4
UT11
7 Ank. angustus UT15 0,124+0,2 0,348+0,5 0,240+0,5 0,105+0,1
8 Ank.falcatus UT20 0,109+0,1 0,346+0,7 0,248+0,7 0,97+0,2
9 Chlorella sp.2 0,138+0,4 0,146+0,5 0,146+0,5 2,742+0,7
10 | Chlorella sp.4 0,163+0,6 0,156+0,8 0,156+0,8 2,836+0,8
11 | Stichococcus bacillaris UT1 | 0,285+0,1 0,158+0,1 0,98+0,1 0,83+0,5
12 | Botryococcus sp.14 1,788+0,7 0,214+0,8 0,214+0,8 0,692+0,5
13 Asterococcus sp.1 0,887+0,1 0,755+0,1 0,225+0,1 0,778+0,2
14 Pedi  Pediastrum tetras 0,123+0,2 0,125+0,5 0, 36+0,1 0,168+0,5
uT2
2 - KaaBal
Typan temmneparypaJjapaa 14 kyH 1aBOMH/IAa YCTHPWITAH CYBYTJIAPHUHT JTHITHI XOCHJI
KAJIUIIHA
Jutman, %
Ne MukpocyByTiiapu
22°C 24°C 26°C 28°C
1 S.quadricauda UT4 20+0,3 31,8+0,5 31,8+0,6 30,2+0.4
2 Scenedesmus 21+0,5 29,5+0,8 33,7+0,3 28,2+0,5
armatusuT39
3 Ch.macrostigmatum UT4 | 47+0,5 43,7+1 51,342 55,5+3
4 Ch.macrostigmatum UT8 | 32,8+0,7 39,6+1,2 42,8+1,7 46,8+1,2
5 C.microporum UT1 24,6+0,3 30,8+0,6 32,8+0,2 35,2+0,5
6 Chlamydomonas 28,940,5 26,9+0,2 29,940,8 34,5+0,6
reinhardtii UT11
7 Ank. angustus UT15 24,6+0,3 27,1+0,3 19,7+0,2 16,7+0,2
8 Ank.falcatus UT20 24,3+0,2 26,8+0,5 20,6+0,6 18,6+0,6
9 Chlorella sp.2 18,7+0,4 27,6+0,2 29,24+0,5 30,4+0,3
10 Chlorella sp.4 21,440,3 28,2+0,3 30,5+0,6 34,2+0,2
11 Stichococcus bacillaris 47,5+0,7 28,8+0,5 28,8+0,7 24,6+0,5
uT1
12 Botryococcus sp.14 28+0,5 29,0+0,8 30,0+0,8 33,8+0,3
13 Asterococcus sp.1 23,8+0,3 24,0+0,3 29,0+0,3 31,0+0,6
14 Pedi Pediastrum tetras | 19,4+0,5 20,3+0,6 23,5+0,6 25,2+0,2
uT2
XVJIOCA
OnuHran HaTwXanap acocHuja XyJioca KWIUII MYMKHHKH,
ypranumna€rran MaxajulMd  MUKPOCYBYTJIAPUHUHT  ONTUMYM
March, 2022

https://t.me/ares uz

Multidisciplinary Scientific Journal




Academic Research in Educational Sciences Volume 3 | Issue 3 | 2022
ISSN: 2181-1385 Cite-Factor: 0,89 | SIS: 1,12
DOI: 10.24412/2181-1385-2022-3-706-712 SJIF: 57| UIF: 6,1

TeMIeparypacu Typauda OYIuiludra Kapamaciaas, yjaap Me30(uil MUKPOCYBYTJIapu
DKAHJIUIY AHUKJIAHIW, SbHU YyJap Y4YyH KyWUZard TEMIIEpaTypayiap ONTUMYM
xucoomananu: Chlorococcum — 28°C;  Scenedesmus — 26°C;  Ankistrodesmus—
24°C; Chlamydomonas — 28°C; Coelastrum — 28°C; Chlorella — 28°C;
Botryococcus — 24°C;  Pediastrum — 24°C;  Stichococcus — 22°C;  Asterococcus—
28°C.
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