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Fig.1 Schematic diagram
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J=H'llog,S (3)
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Tab.1 Water environmental factors in Bosten Lake
A T Z=7 Seasons »
Environmental factor H 7 Summer 75 Spring

Kl WT/°C 25.18+1.07 16.89+0.82 0
74, DO/ (mg/L) 7.35+0.35 7.41+0.64 0.776
pH 8.60+0.07 8.54+0.17 0.275
b2 4 COD/(mg/L) 3.46+0.50 4.46+0.32 0
A5 NH,-N/(mg/L) 0.150.03 0.04+0.05 0
W AE R R 2 NO,-N/(mg/L) 0.001 2+0.002 1 0.001 0.787
HIR A NO,-N/(mg/L) 0.30+0.10 0.13£0.29 0.075
BV TN/(mg/L) 0.65+0.12 0.49+0.33 0.123
S TP/(mg/L) 0.023 3+0.008 9 0.000 8+0.002 9 0
2% % a Chl.a/(mg/L) 2.44+0.77 1.00+0.22 0
H1 33 8/ (uS/em) 1031.33£65.33 1339.92+68.49 0

22 FiEFEMMAEER

W2 PR AR A LY PR 6 1]
106 Fft (& ), LAGREETT 38 T TRBESE ] o0 32 (3
2), HoaESEI 141 MO8, IR Y R S
(1) 38.68% , %[ 1 31 A, (5 V7 A Fh S B 1

x2 EHETREMEEY AR

29.25%, W1 27 Fh, IR AE ) R 2R B

1 25.47%.

. HEI

HF LA FA 5, b gt

FF (Y=0.58) FI4H 7755 22 38 (Y=0.15) M4 X e 3
A AR 3 f, Horh e
AR (Y=0.78) , WL 3.

Tab.2 Composition of phytoplankton species in Bosten Lake

["J Phyla i Species
L 5 ST BT Ve :
thta iR Pseudoanabaena sp. WA Merismopedia IR S22 35 Lyngbya circumcreta
punctata
e 1t NS B34 S P P N
Bl Oscillatoria sp. it ]\q:z\z)%].l/le.rlsmopedm AEEREE Gloeocapsa sp.
tenuissima
Wili 8 O. amphibia T34 Microcystis sp. B3T3 Aphanothece sp.
JNBIEE O. tenuis HA LRI HEBE M. aeruginosa R W £F 4k 38 Dactyococcopsis acicularis
A fa JJE 35 Anabeana sp. i [CTUBESE M. grevillei AH/NBREREE Aphanocapsa elachista
Cyanophyta
TEE £ R E A. spiroides 223 Aphanizomenon sp. J5 8 Phormidium sp.
BRI Gomphosphaeria sp. 85223 Lyngbya sp. WUV 3 Tetraedron minimum
- 20 P
(3R Chroococcus sp. HF A{Tu bi;l;jctulyngbya Bl 53 Sk Monoraphidium komarkovae
R ﬁ‘ S B Meri ; N
W2 e 5 Spirulina sp. OB Merismopedia B3 Raphidiopsis sinensis
punctata
PR Sc'enedesmus L YE3E Ankistrodesmus sp. XL Zygnema sp.
quadricauda
WO S. biguga e LT YENE A. spiralis LT R Pediastrum integrum
Z M S. spinosus BR2EEE Oocystis sp. THAEERBE P duplex
ACHE Chlamydomonas sp. ff 2295 Staurastrum sp. S AL P boryanum
—_— & 2235 Gloeotila sp. S H B Closterium sp. WU P biradiatum
K

Chlorophyta T MU Mougeotia sp.

HLH B T2 3 Kirchneriella
contorta
F5 W1 Westella botryoides
W& Cladophora sp.
B Stigsoclonium sp.

WEIE 87 Gonatozygon
monotaenium

S FE#E Cosmarium abbreviatum

HGHFELHE C. laeve
B Z 7158 Golenkinia paucispina

MR BE W Staurodesmus sp.

] & Chodatella sp.

+5F ¥ Crucigenia sp.

Y78 Oedogonium sp.
JETN R FT 3 Asterionella formosa

g)ﬁﬁi?ﬁ Cosmarium vexatum

http://www.shhydxxb.com
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A2
["J Phyla i Species
T/INDU 3 Tetraedron
minimum
JNERE Cyclotella sp. HH 5T Achnanthes sp. -3 55 R Diatoma vulagare
WL ELRE M Melosira Wh8&E 5 Frustulia sp. YRJE i Cocconeis sp.
granulata
WeFT-35E Fragilaria sp. T N RGE B Surirella brebissonii HH5C 7 Achnanthes sp.
EI T3 Synedra sp. HUHAZEBE S, robusta WF a5 Cymbella sp.
W 2 i e ,
el %ba.Cy.matopleura FHIREEWHE S. tenera HHIEA S 3 C. cymbiformis
elliptica
FHE ¥ Navicula sp. 2 SARZEIE ¥ Nitzschia sigmoidea THANAT 25 Cymbella parva
AR S5 FLBESE Melosira varians B Z2IE ¥ Nitzschia palea TEFT5E Rhopalodia sp.
T 72 S Gomphonema o e
Bacillariophyta angustatum Jii IR WP ¥ Cocconeis placentula BUEINIE#E Cocconeis pediculus
LFYNEE F 8 Diatoma tenue TSk WMEFTEE Fragilaria biceps LS WeHT 8 Fragilaria constraens
o W Fracilari N ‘
HEARIEAT I Fragilaria REIAT 3 Synedra acus PRETFFEES. ulna
construens
B [ XU B Amphora ovalis SE/NELFTBE S, pulchella JEPIREFT 8 —SKAE PP S, ulna var: biceps
7y N \T’é‘ .
KA eroszgma S Gomphonema sp. SPILL#E Pinnularia sp.
acuminatum
74 8 Epithemia sp. A Z2 L Nitzschia denticala T 8L Epithemia sp.
ey ;
AT R REER C.alonem WTRTEZETEE N. sublinearis
schumanniana
HEer] B - _ ) S Dot 1o
#: Gymnodinium sp. £/ ¥ Ceratium sp. Z W3 Peridinium sp.
Pyrrophyta
I 3ET] HEE R Komma caudata [ Cryptomonas sp.
Cryptophyta -
] S T _ .
e A
Chrysophyta HESESE Dinobryon sp. {64 % Chromulina sp.

R 4R, L% R TR IR s 4 KFhEESO TR H A U (Y=0.18) 2R AL (Y=0.14) K
R, R AR S SRR (10%) , 5 B 20 F (40%) , XT3 Rh . B ZEIRUF S AL E R 2 F B ok 4
K2 17 Fh (34%) , B 2K 8 Fh (16%) . EHBIF  SHEHF(FE3).
Wesh WA mg 4Fh, i 2 Bt (Y=0.32) (1R

®3 BHENEEEMAB ML

Tab.3 Dominant species and codes of plankton in Bosten Lake

H i Fh P R TRRHF Pz (S

Dominant species of Summer Dominance Code Dominant species of spring Dominance  Code

E AT Synedra sp. 0.58 SP1 HEFEWE Dinobryon sp. 0.75 SP6

- NP R 22 3% Planktolyngbya subtilis 0.15 SP2 Z W Peridinium sp. 0.04 SP7

FRFHLY) th R Pseudoanabaena sp. 0.10 SP3 /NP ff 35 Tetraedron minimum 0.03 SP8

Phytoplankton

THAEPE Microcystis sp. 0.05 SP4
IRE Y 2235 Lyngbya circumcreta 0.02 SP5

LR . Polyarthra trigla 0.32 SP9 K4 8% Bosmina longirostris 0.48 SP13

PRI RIS . Keratella cochlearis 0.18 SP10  BJEKIR{E Polyphemus pediculus 0.17 SP14
Zooplankton YR FLUE . Anuraeopsis fissa 0.14 SP11
7 S W% B Pedalia mira 0.09 SP12

http://www.shhydxxb.com
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Tab.4 Composition of zooplankton species in Bosten Lake

["J2% Phyla i Species
it . Strobilidium sp. J1 7311 M Spathidium spathula
Ji A 81 Protozoa BRI 5E B Centropyxis aculeata b3 1L Difflugia sp.

RIAL5E W, Difflugia acuminata

% 11 Rotifera

g2 it B Polyarthra trigla
WY fa F 48 AL Keratella cochlearis
MR (L 48 HL Keratella valga
H55E R4 H Brachionus angularis
ZUR LS . Anuraeopsis fissa
71 5 E Wikt © Pedalia mira
T R AT B Conochilus unicormis
B W5 H Polyarthra euryptera
HETE fa F 48 Bt Keratella quadrata
ShEERE B Asplanchna sp.

TN S+ FE 56 H. Trichocerca lophoessa
WK S5 48 WL Collotheca pelagica
J§ H i 46 L Lecane nodosa
FUY Lk 56 3L Monostyla pyriformis
YWy %¢ d Dicranophorus calldatus
K e L Filinia longiseta
AL R L Brachionus calyciflorus
B 56 1 Brachionus capsuliflorus
HIE Lk 56 8L Monostyla lunaris
35 B i %6 R Pedalia mira

A2 Cladocera

J5 AR Diaphanosoma brachyurum

K F5 R Diaphanosoma leuchtenbergianum

5 B Bosmina sp.
HhUIRE % Alona intermedia
FiIE WS Ceriodaphina quadrangula
AR MEFE Ceriodaphnia cornuta
#:W1% Chydorus sp.
[FIE £ 87% Chydorus sphaericus
K Hili%& Daphnia longispina

Z NG % Moina macrocopa
HUE KR Polyphemus pediculus
KA ¥E Bosminopsis deitersi

{483 Daphnia cucullata

TR RIRAG % Alona intermedia
KA 8% Bosmina longirostris

HIEAEIE Alona rectangula
B4 )£V HLI& Pleuroxus hamulatus

1% /2 Copepoda

hAEZE GG /K % Limnoithona sinensis
BI7KF Cyclops sp.
Ri=UH UK & Onychocamptus mohammed
Matfi 481K #& Ectocyclops phaleratus

HERIRSIKE Thermocyclops hyalinus
J A IIKFE Mesocyclops leuckarti
FLLRfI| G K Acanthocyclops viridis

Y2 HBU/KE Eucyclops serrulatus

2.3 HBETBHZEENZEESEYE

W2 FER AN [RRAE S 77 A 0 1 2 0 o
B EAFAEZE S . EL 207 i A 0 4 i 25 3 °F- 35
{E 49 21.80x10° cells/L , A= 4 1t - {8 4 3.05 mg/
Lo fESED] 40 A %5 B AR W T B K, 43 )
A 12.75%10° cells/L F12.50 mg/L. B6 K ¥ 15 i
T AE W) A= W) i B K, W 5.43 mg/L, % E R
38.98x10° cells/L, e E e [ 1A= Wy fe K, (5 L
b 84.53%. R ZE VT U AT W AN M % R F YA
0.023x10° cells/L , A= ¥ 5 F-34{E M 0.04 mg/L, 4=
P YE AR, 4 0.018%10° cells/L, F 4
A - 4 R, 4 0.02 mg/L. B1SRAE
V7 AR ) AR ) B K, M 0.06 mg/L, N
0.03x10° cells/L, H [T AW & e K, L h
62.38%. K 2 I35 2= V7 AT 40 4% B RN A= ) 1 1Y

http://www.shhydxxb.com

S B R (P<0.01) .

=P s )% BV (B 105.75 ind /L,
A EOE(E o 0.16 mg/L. 5 RIS HFE R Y
FOFHE R, 504 98.33 ind /L £110.12 mg/L.
BO RAE S TR S W A W i B K, 0.24 mg/L,
W E 4 201.05 ind /L, FERAE N EE B, )
i B SRAF AW LUl 94.08% . 2=V U 5l
Yy 2% B ¥ {4 50.44 ind. /L, A W) B (H
0.87 mg/L. A% AR Y P BE B R,
43914 43.97 ind./L .0.86 mg/L, B9 K Hf 5 77 i 5h
YirE Wl A oK, M 8.37 mg/L, ik 422.4 ind./
L, EZREASE, B T 99.50%., H3=iF
e TR, BRI Ay s T
HZ (A5 K83 (P>0.05),
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[ % #I] Cyanophyta gz 431 Chlorophyta

_ [ #%#1 ] Cyanophyta £ &&#:0] Chlorophyta P Hari S
30 731 ] Bacillariophyta [ H13# ] Pyrrophyta 0.04 ¢ HESRT] Bacillariophyta (1 134 ] Pyrrophyta

. : &7 Cryptophyta B 4x3#(7] Chrysophyta
[0 ] Cryptophyta B 423 ] Chrysophyta g propy o

0.03

0.02

0.01

i Density/(x 106cells/L)

% Density/(x 10°cells/L)

e

3 B4 B5 B6 B7 B8 BY B10B11BI12

B2 B3 B4 B5 B6 B7 B8 B9 B10BI11BI2
SR AL Sampling site SR AL Sampling site
(a) B Z=1F A Y) % The density of phytoplankton in Summer  (b) HFZ VR & The density of phytoplankton in Spring

e PR M ##(] Cyanophyta [ %g#[] Chlorophyta
Eé H g::lll(; gik:ay;la-nyta % a’;g:]] g:rl:‘:g:;i:a fiE# ] Bacillariophyta B I”?’J‘Z‘:“ Pyrrophyta
~ 6 a3 ] Cryptophyta B 45317 Chrysophyta 3 0.08 [##1] Cryptophyta B} 4:31] Chrysophyta
—
S )
g £ 006
54| :
<
g g 0.04
2, &
i o 0.02
= \ b JEANE.
# o Lt & N o L | AL RN CE L
Bl B2 B3 B4 B5 B6 B7 BS B9 B10B11BI12 B1 B2 B3 B4 B5 B6 B7 B8 B9 B10B11BI12

SRHE AL Sampling site - KRS Sampling site
(¢) BZ=FREHIY L ) The biomass of phytoplankton in Summer () FZFHFHA Y4 The biomass of phytoplankton in Spring

250 - [ 5 514 Protozoa B %1k Rotifera 450 B % Rotifera Hiffi2 Cladocera

Hiff2 Cladocera HeMtZ Copepoda 200 - O B¢/ Copepoda —

= 200 Q 35l
el = =
€ 1s0lb £ 307
z T |E 2250
5 100 £ 200
@ Q150 +
= — =3 ® 0t
g 50 g E E g '
= 50
= =, [ 0 A = ST .E. = I
Bl B2 B3 B4 B5 B6 B7 B8 B9 BI0 BIl Bl2 Bl B2 B3 B4 B5 B6 B7 B8 B9 B10B11B12
KA Sampling site SRFE R Sampling site

(e) HZ=1U 8 W) % E The density of zooplankton in Summer (f) ZZ: PR 3% B The density of zooplankton in Spring

0.30 M 4= 5h4) Protozoa B3 41 Rotifera & # # Rotifera Hif2& Cladocera
—_ FiffiZ6 Cladocera [ £¢/% Copepoda 10 [ B¢ Copepoda
= 025 3
g = gl N
5 020 )
3 2 6
g 0.15 g
8 3
;E“H 0.10 & 4t
N i
kit 0.05 8 2t
= Sy
= I = =, ES 485 N H B cx I = I 0 L= fon N B AN o =y
Bl B2 B3 B4 B5 B6 B7 B8 B9 B10BI1BI2 Bl B2 B3 B4 B5 B6 B7 B8 B9 B10BI11BI12
SKAE 4 Sampling site SRAE 5, Sampling site

() HZEIFW 5 E Y The biomass of zooplankton in Summer  (h) A ZIF# 8544 ¥4 The biomass of zooplankton in Spring

2 EEFBEFRENTENENE
Fig. 2 Biomass and density of plankton in Bosten Lake

24 FiEEVMSHEIEH 0.76.0.57.0.37., KHZZRIEAEY H JEHY LEZE

BB H' D J-3E 50 1.94, &, RIS 50 5 02 i A W BE TR 25 i i i)
0.45.0.55, FFUFsh ¥ H'.D \J - 3ME 50 1,99, 2% BEdERa e v, Pl SR B ¥ 5y . BB
1.27.0.65. HEERIHEY H'.D JVEHE R R e 80 & & TR (P<0.01),
1.35.0.48.0.46, VR s W) H' D .J V-Y{E 55 5 K
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3¢ 20, 1.00
y ok 9 ok
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= 5 ' El -
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g T‘tg)l.S' T o 0.75 F .,
Eal g | & . '
©n S 2 & 0
}'ﬁé & . Jz
yz . g b bie
i b =10 ‘ % 0.50 |
e 1E &K
N # o | & '
=1t e ; e
\%E 5 | . ° | o251l
= = =
5 ¢ i5 e
B : B -
0 \ ) 0 . ) 0 L !
B S B S B S
Z=75 Seasons Z=75 Seasons 17 Seasons

FR BT R0 75,50 (hALE0) Fi 25 SR, BT S KON B 1. 5 AR IRV R, 023 D RSP 285 T (P<
0.05) .*** (P<0.001),
The upper, middle and lower lines of the box are 75, 50 (Median) and 25 quantiles, respectively. The maximum length of whiskers shall

not exceed 1. 5 times of the box range. The black hollow circles represent the average value. The significant differences were represented by
*(P<0.05), *** (P<0.001).
B3 EFREYSEFEERER
Fig. 3 Diversity indices of plankton

25 FHEEMBEEENRERTFHXER KFZ(F5). RDAT#RW], & 7= SP1 Ml SP2 Y

VR 14 FhPE i A AR Fh SRS I 7 b4y Wi Sk PR d il , PRSI AP B9 AH OGP e K, 5 pHLL
DCA 43 HT, Pl KRB K B/ 3, I Chla FIWT 2 B i (% 1EAH ¢, 5 COD . DO fit
T g a5 PR EE RO E RDA 30 . Wil 4 56, SP9 5 NOS-NfiAHIG. #2ESP6 5 DO IEAH
N IR Y AN S A e T 2 B A OC, 5 NO-NAIWT 2 A 5¢. SP13 5 DO, TP
Pl ZARRE LR BT 61%, UiWIZRDA Y RHMC, SP14 5 Chla B W R HAASC (K 4~5) .
AL DL 1) 52 07 i A ) A 345 5 30 858 TR 5~ 1
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RS5 RDASHTHFEE BRI ER RMBRLILE

Tab.5 Eigenvalue, interpretation rate and cumulative interpretation on summary statistics of RDA

X 7% Summer % 2= Spring
55 Ly 2 Rt R P SAHERE LR
:HHA?W FEHEE i L Cumulative FHIEE PR HL Cumulative
Sorting shaft Ihterpretation Ihterpretation
Eigenvalue interpretation Eigenvalue interpretation
rate/% rate/%
rate/% rate/%
IV ) RDAL1 0.3843 38.43 0.722 72.2
I L) 6132 94.67
Phytoplankton RDA2 0.2289 22.89 0.2246 22.47
Ve T RDAL1 0.4399 43.99 0.8689 86.89
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Characteristics of plankton community structure and its relation to
enviromental factors in Bosten Lake

HAN Junjun, CHEN Peng, QI Feng, AIKEDA -Reheman , FENG Yonghui, MA Yanwu
(Institute of Fisheries Research of Xinjiang Uygur Autonomous Region, Urumgi ~ 830000, Xinjiang, China)

Abstract: In this study, we setted 12 sampling sites to explore the characteristics of plankton functional
groups and its relation to enviromental factors in Bosten Lake. The main physical and chemical factors of
water quality were analyzed, and the community structure of plankton in Bosten Lake, including species
compositon, abundance and index of biological diversity were investigated. The results showed that water
temperature, NH;-N, total phosphorus and Chl.a in summer were extremely significantly higher than in
spring, COD and electrical conductivity in summer were extremely significantly lower than in spring (P<
0.01). A total of 106 phytoplankton species and 50 zooplankton species were identified. Bacillariophyta was
the highest number of phytoplankton (41) , followed by Chlorophyta(31), Cyanophyta(27), Pyrrophyta
(3), Cryptophyta(2), Chrysophyta(2). Rotifera was the highest number of zooplankton(20), followed by
Cladocera (17) , Copepoda (8) , Protozoa (5). There were 5 dominant species of phytoplankton and 4
dominant species of zooplankton in summer, 3 dominant species of phytoplankton and 2 dominant species
of zooplankton in spring. It was obvious change of dominant species of plankton in different seasons. The
absolute dominant species of phytoplankton were Synedra sp.(Y=0.58) , Planktolyngbya subtilis (Y=0.15)
and the absolute dominant species of zootoplankton were Polyarthra trigla(Y=0.32) , Keratella cochlearis
(Y=0.18) , Anuraeopsis fissa(Y=0.14). The absolute dominant species of phytoplankton was Dinobryon sp.
(Y=0.75) and the absolute dominant species of zootoplankton were Bosmina longirostris (Y=0.48) ,
Polyphemus pediculus(Y=0.17) in spring. In summer, the average density (21.80x10° cells/L) and average
biomass (3.05mg/L) of phytoplankton were significantly higher than spring(0.023x10° cells/L, 0.04 mg/L)
(P<0.01). The average density of zooplankton(105.75 ind./L) in summer was higher than spring(50.44 ind.
/L), but the average biomass of zooplankton (0.87 mg/L) was higher than summer(0.16 mg/L) (P>0.05).
The average values of phytoplankton diversity indices of Shannon-wiener (') , Margalef(D) and Pielou
(J) were 1.94, 0.45, 0.55 in summer and 1.35, 0.48, 0.46 in spring . The average values of zooplankton
diversity indices of H', D and J were 1.94, 0.45, 0.55 in summer and 1.35, 0.48, 0.46 in spring. In
summer, the average of zooplankton diversity indices were significantly higher than spring (P<0.01).
There were no significant differences of phytoplankton diversity indices between summer and spring (P>
0.05). Water temperature plays an important role in the growth of phytoplankton, chl a was an important
factor affecting community structure of zooplankton in Bosten Lake. This study provides basic data and
theoretical basis for the conservation of aquatic ecosystems and 4. /aticeps in the Bosten Lake.

Key words: Bosten Lake; phytoplankton; zooplankton; environment factors
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