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MR IR CK Ut ¢ U5 98 A ) O g A R 2R A
[ K RIS . 2014) 5 8 B0 I A W) 08 A 7 vk (4 Al
A5.1990) HEATRE SR AE S AL . BT A T Hb X R
12 A BWAE 3 WA UK B W, 0K 2 R B2
1 m, A TR A 55 F b, AR RIFSEF 2015 4F
10 H (K1) 2016 4F 4 H (EKED Al 2016 4F
7 CEARED AT 3 R A . 43 51 T /K FE A K
A TS (B) JEH (O R KT (D) E 4 R
FEAUCE D TRUEH Y PERE S 25 SRR
W FE AR AR R 2 oo FIE R M Hi 8y 3~5 min $7HL;
FE AR RZ P RZA I 1 L KSR
B N E FHOKRE . o8 B L PEAE S B0 3 0 & 5 TG TE
TR BVREE Ry 1.5 %0, T 52 50 58 (A7 35 200 it 2% B 14K
FCEETN ST s R B E 5 43 2 05 1A S5 SOk GBI 42
FBRLEN L, 2006 5 J& JRUES A BR G 0T, 2011 5 4 95 SC %
2015),

1.1
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Fig.1 Sampling sites in Daquangou Reservoir
1.2 MMERERFUE

B [ 24 0 2 K Il 7K R 3B WY BE L pH R K A
IR 4 AAE KA 0] 52 56 38 JE AT HAR B AL 46 b
I R BEAS TR BRI E 23 Bl A 3 A, RAECR A
b B R B A 5 A A3 DGOl BE 1 s R SR T AR BE T A
JEOG RV Vi A SR F L i s A LUK B IR 43060t
JE 5 A R Ak R LA 4306016 BE vk 5 R R AU LA — B R
I3 G EE s s CODw, A5 HE B2 P 55 5 IR B0 7% . F 3 i
SE J7 VR 2 IR COK AN K s D 23 A 7 vk B 4 [0 )
(EZHRE7,2002)
1.3 FHEYEZEEEY

T A W) 2 FEPE TR HOCR T Shannon-Wiener 48
¥ (H) ., Margalef $§ 0 (D,,) . Pielou ¥ 5] & #§ %
(J) (Shanon & Weaver, 1949) F14L # B (Y) 40 #7

(Sun & Liu,2004),

Shannon— Wiener $8%% .

H:iil(n,-/l\/) log, (n;/N)

KPen, N MM FE N A
ML, S T A TP 2R A Fh 2R 4L

H 5KFHEREN . H>3.0.F: H=1.0 -
3.0, Y H<1.0, EET5Y,

Margalef 8 %% .

D, =(S -Dlog:N

KPS WA B H. N b A R
FKHH ., kD, WA S XN A ) 2R
JE L DLHOR AW KBS e e . D, BORAEY £
REEFR B s T e RN D, >3.0,¥E ¥ D,
=1.0~3.0, B EI5Y; D, =0~1.0, HEI5H) .

Pielou ¥ 5] JEH5 4L .

J=H/log,S

. H &y Shannon-Wiener ZREEFE S N
AR MERE ., J=0~0.3, \{54: ] =0.3
~0.4,3 V58 ] =0.4~0.5,a {58 ; ] >0.5,
Fi5AD

T U AL D0 4 K A O 34 AL (YD) A 5

Y=0,/N)XSf,;

Kfeon, B MBI N A Rl SR
AEEG £ MBS R, Y>0.02 (RS
VSKIE T
1.4 HESH

i Fi Excel {4 Fl SPSS19.0 # i it 47 $ 4 42
BT s R ] Tukey 15534 15 i A8 49 il 28 0 240 i 285
JE B 25 55 R A2 Ak 22 53 5 SR Pearson A G 43 #7125 43
B 7K JBT 48 b 5 157 1ife 1 ) %85 8 18 AR DG e

2 SER545H
2.1 FEEYMEAR

AU A I 0 T PRI 8 1) 161 A (fLAE
JE B & 094 1 FhtaRD s Hor, s i (Bacillariophyta)
48 F % ¥ (Cyanophyta) 26 Ff ., £¢ 3% (Chlorophy-
ta) 67 B, #E ¥ (Euglenophyta) 6 Ff ., ¥ ¥ (Xan-
thophyta) 6 Fi, f& # (Cryptophyta) 6 Ff, 45 %
(Chrysophyta) f1H % (Pyrrophyta) £ 1 #, 4517
TEAE ) P 2 RO o5 b LR 1. g R 2K L B B
518 41,6100, L2 fE#E 29,8100 HE¥E 16,1500,
BRI 3.7300 (FRE 3.7300 (HTME 3.73 00 HI B 0,620
FAHE 0.62%0 . KR IE 7K PR I WE AR W B 7 i 28 4
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Tab.1 Phytoplankton composition in Daquangou

Reservoir of Xinjiang

it/
FEE 67 48 26 6 6 1 1
HEe/% 41,61 29.81  16.15  3.73  3.73  0.62  0.62

[Fi) — s 38 AN (1] SR A 52 P 2 AL 0 A 95 35 g 2H
HAT AL, AN ] SR A 077 W A 19 1) 3 21 A
B A — 0, A A ) W A0 R 2 7 AN [R] SR R 1]
AZFGR 2. aAE F KW A 09 4% 3% (OQocystis
lacustris VU H BLAE H K SR RE A5,

x2 FHRARAKESRESNZEHFEDTRAR

Tab.2 Phytoplankton composition for each sampling

SRBETT REBED] MEBETT] BRBETT] BBIT WD &wl]

point in Daquangou Reservoir of Xinjiang

RAE AL F K K ik 9

AkH 61792 Ff 81781 Fl 61792 Fip
FETS 61793 Fh 817 82 Fif 61791 F
e SH 61795 8 177 85 fil 61791 F
ke 61796 Ff 8 17] 84 Fif 61793 F

Govt oy Al S 2 W, AN [ B 30 7 e A A 1) b 2%
ZH RS PR 25 5 (P <<0.05) , MKk 6 17 93 Ff,
FIKI N 6 17 96 A, KBNS 8 177 85 Fr, Alisk
LURIE S/ @b b R St R I R A DO =
AIABEE T e R £ & AR B D (8] 2)

1001 preey BEHIT
g0k e O=E#
2 B EE N
:gg§60- B4
a N N
ﬁ % WA ]
wgaor P % 1)
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N7\

FRKM KB K
K FERE
Time

B2 RRBKREZFEDFHEANR
Fig.2 Species composition of phytoplankton
in Daquangou Reservoir
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1993) , KRR AL T g FR AR . AL 3 Al L
A PR G A SR SR K S i R ) 7 AR AR
Ay PR WIL(5.54£0.28) X 10° A/L]=>Hi K ]
[(2.6840.88) X10° A~/L]>F /KM [(8.56 £0.11)

XA0° A/ 36 LR 3 7 I 93 0 40 2 1 2

FHREFEZER(P<0.05) ., FKMKEAISRKEEA
KRB K AR KRR B s A B 1 =E K ) G 8 L X ]
R FECE KRS E N EMENEERRNZ —.
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Significant differences are indicated by different lower case let-
ters above the columns.
Fig.3 Temporal variation of phytoplankton

density in Daquangou Reservoir

M 4 af LU e 2 A I8 A 300 18], A [5] s 351 97
Ut 25 112 R AL B A A AR TR . 7K I - 4
P B R L B R L A A O HL AR S b R
JE 4 2% 57 35 (P <<0..05) 5 Al 7K 01« 9 98 2 e v
R T 2 R R R < R TN R R TR R AE B B
IR EREE T 41 ML 3 5 22 57 A 8 3% (P >>0.05) . {1
5 HAAS T 28 ) 2 A B 22 5 B (P <C0.05) 5 F K
WP 1% B, SHMATIRERBF
(P<20.05), #R¥E 1T B Rk, S BT M R ITTR
RHEF],
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Significant differences are indicated by different lower case let-
ters above the columns.
Fig.4 Temporal variation in density of each phytoplankton

phylum in Daquangou Reservoir
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dra acus) JUTEREE (Botrydiopsis intercedens) Y
M ¥ (Scenedesmus quadricauda ) . 40 /)N - 24 3
(Merismopedia minima) . WX Mt 3 (Scenedesmus
bijuga) ] IR/NEE (Cyllotella bodanica) ¥ %
LY (Ankistrode acicularis) ; B &3 R /NER
BACHEL Y (EHfe ok, HAEMNE P S ik 15.3%
(%3).

XF A I3 2% T2 PR s g it o A R B
BROBE DU A DL ACRR AN B 3 AN
AR A D0 STt 5 T 0 SRl SR B A L TR/ N B e 0 52
B AR K 0 L T 1 4 3 A0 BAE K 5
Hb A SRR AR/ T 0,02 (H A 4E Y B
A E L g B /NER (Cyclotella meneghiniana) .
& Mh £F 4 3 (Ankistrodesmus convlutus)

x3 MBRARAKEZHEDREM
Tab.3 Dominant species of phytoplankton in

Daquangou Reservoir in Xinjiang

e Hik/
BT DL
- BEC(Y) %
SN REFFF#ECS. acus) 0.022 5.0
k] ; e .
IR/ NR B (C. bodanica) 0.037 6.0
WP IR ER#E (B, intercedens) 0.086 13.30
LT 4E 3 (A . acicularis) 0.022 4.4
R INERPE(C. vulgaris) 0.093 15.3
eS| NP
WU M (S, bijuga) 0.037 7.0
P M CS. quadricauda) 0.082  12.60
W] 4l /N 23 (M. minima) 0.046 4.0
24 FHFEYMSEEEY

ZREVERREOT A Z R WL 5, AN [ BEHI K SR 1
JKJE Shannon-Wiener Z #£ L5 80 (H) iy 1.97 ~
2.56, FIME 2,21, F K > F K > Al kL OF
H 3 Y Shannon-Wiener ZRE4358 % (H) ¥ ik
PR P EFHE(P<0.05), Margalef ¥4 (D, ) K~
1. 83~3. 01, F-¥IfE A 2.43, F= /K 1 =>F 7K 1 > Hfi 7k
#,3 NP Margalefl $850(D, ) ik 3] £ 7 B F
(P<20.05) . Pielou ¥ B % (J )4 0. 68~0. 77,
SEIE R 0,72, F KB > 7K T > Rk 91, 7k 5
FARWER R E(P<<0.05) HE5MHKMER R
FH(P>0.05) s ik 5L E 2 A w1y 25 5 2 A
I E(P>0.05),

M5BT L& B, Shannon-Wiener 25 #3544
AT 1.0~3.0, KIR B IKPE g b g 8 S BUK % s Mar-
galef FEHUIEA LAE 1.0~3.0 Z [a] , K IR I K FE A
BIRRUKE ; i A B 1 1Y Pielou #14] BEFE B () 14
KT 0.5, BRI I 7K P Ry v 8 SR B

& 2018 4 9 A
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Significant differences are indicated by different lower case let-
ters above the columns.
Fig.5 Diversity indices of phytoplankton community
in Daquangou Reservoir of Xinjiang
AN TRV 30 60 BRI DY T AR AR IR 4. B v
(25. 68°CHIIAET A CF K 5 F IR (8.97°C)
HELAE 10 H (k381D o HoAt oK 5t PR3~ 16 A [6) i 38
i 28 1k I IR AR XE 8/, TN TP, NOG-N LA &
CODy, e RAE B BLAE 7 A CFKD i fie /) E
B CODy, ZAMHBAE 4 A (FKBD . SD.DO
BRMEH A 4 H GRS, s/ MEIRAE 7 A
CEFAR#D . pHUNH, -N B i KRG HAE 10 H
CRE KD B/ IME R BTE 4 A (KD .
x4 FEARADKEFREETF
Tab.4 Environmental factors in Daquangou

Reservoir of Xinjiang

10 A 4 A TH
AL E T
R K 3D CEIRHD CERHD

WT /C 8.97 14.73 25.68
SD/cm 44 45 35

pH 8.32 7.78 8.15
TN/mg + L™ 1.83 1.41 1.87
TP/mg - L 0.07 0.04 0.08
DO/mg + L 10.62 13.24 8.53
NO3z-N/mg » L 0.013 0.011 0.011
NH{ -N/mg ¢+ L7 0.34 0.21 0.27
Depth/m 3.10 5.18 4.11
NO3-N/mg » L 0.28 0.25 0.32
CODw,/mg * L 2.34 3.01 3.22
K 8, Ch v €2, 500D 16 15 16

iz ] SPSS A Xof R S5 5 7K J2E 149 T i AT ) 4% B
K TR KRR EE R F 47 T Pearson #H X% 43 Hr
(£ 5 ER IR TR Y % B 5 B8 (TP) (i R
R (NOy -N)FUK IR (WT) 5 3 1E M G, 55 i A
(DO) 37 W B (SD) 2 5 3 671 AH OC . V7 I 4 1 P A0 5
KR A AR R E ARG, 5B R
TEAH G, SR WAL | Wl 37 WY B2 R Ml 400 KR I
TR PV A R T 25 R AR A ) S e I F
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x5 KEERSRELEZER Pearson 13X S
Fig.5 Pearson correlation analysis of phytoplankton density with water quality parameters

KI5t W LREET] REBETT WHE] ]

18R R P R P R P R P R P

B 0.619 0.076 0.576 0.507 0.507 0.163 0.717" 0.030 0.700" 0.036

B 0.895" " 0.001 0.769 " 0.015 0.785" 0.012 0.893" 0.001 0.803 " * 0.009
TR £ 0.692" * 0.039 0.646 0.060 0.833" 7 0.005 0.653 0.057 0.821" " 0.007
VTl 12 -0.168 0.667 -0.157 0.686 —0.145 0.710 —0.248 0.520 0.220 0.569

A 0.272 0.479 0.141 0.718 0.109 0.779 0.326 0.392 0.818 " * 0.007
CODyy, 0.341 0.369 0.518 0.153 0.739" 0.023 0.207 0.592 -0.572 0.108

KR 0.691~ 0.039 0.849 "~ 0.004 0.812" 0.008 0.638 0.064 -0.195 0.616

K -0.338 0.374 -0.191 0.623 -0.24 0.533 —0.464 0.208 -0.918" " 0

K 0.652 0.057 0.652 0.057 0.639 0.064 0.573 0.107 0.543 0.131
i W] JEE -0.859**  0.003 -0.925"* 0 ~0.960" * 0 -0.822° % 0.007 -0.199 0.608
i AR -0.908**  0.001 -0.889**“  0.001  -0.931"" 0 -0.894**  0.001 ~0.650 0.058

pH 0.493 0.178 0.345 0.364 0.317 0.407 0.498 0.172 0.841" " 0.004

T RIRTE 0.01 K CRUID bR FAHR , * RIRTE 0.05 7K ORI | 8 35 415

Note: ™~
3 itig
3.1 FHFEYBEEENER

TR IR 7K 2 VR AR ) AN T8 AE Bl 2 4 A 2 I A
Fofr I, 2 i Rk o 0 A A0 A A, TR A% K B A i
(R 23—k Y L X 5 3 9L A 9 A3 TR K /N K R
W Ji T 4 e T A R A 2R AL (AR 3 55, 20105 3R
HANAE,2010) 2 BLCRRAE 3228 50K Ry A% YT
IR s 7K T 7R b 5 i 35 2 1) A R B, LT 4 o K
A rb Y & 88 TR W 1 I A R R SRR B0 i R A R
Aok 2 (] 422 5% ) 986 28 9 A K (Blinn . 1993) . KR
JK P JT Kb b 35 Ay L AR ) 3 R B M T AR, AR
Rt K A 2, JE AT e S0 78 Ab e B AR, HK R 202
o 2 03T K SR K R M R K BRI JEE XA 2K il A
12.35°C, BT &% B, 20°C 22 47 B K A DLk 38 oy
F,30°C LR L, 40°C W HE N T (EBLAFE,2005),
BAR A 7K I LS T R SR VA K T i A ) o 2 4

%

— BN, e Ry rp i R BLK AR SR, B R
B IR RDK AR AR R R EE R, 20000 . KR K
TE A 5 BRF3 1%) I 34 359 40 5 S g R i o, O L 4
PRSAFI A E R £ L X LB S FE 7R T %K e B 7%
LR N (U N S N (E W= R o R R 5
(1999) X K ISR 78 7K P2 1) o8 A 445 SR & B, I3 [XC 3 25 b
TS b 3% A B R, & i 5 b 520 1% W A o
A1.61% HEWE 1 19.8 % Wk 2> Sk 16,150 , 1M #if € Hh
18. 8 0 3E N> 29.81 %6, 3X R B T K SR VA /K 2 11 S A4
KA & A TR K AR

is significantly correlated at the 0.01 level (both sides) and * is significantly correlated at the 0.05 level (both sides).

32 EFHREVEZEETAER
SR IE K T A ) R AR AR R Rk - K Y
SRR > FEK . S T A2 XOKIR S,
SR I K R R T RO BT R A K T
A I S5 A o 0 22 73 XK 28 % R LR K /N DA K
TR PR 5 R KA TR B S T LA S K 0977 T AT 4 25
HH IR KA, D B 1) 2 e e BE T B IR
il 7K 3 R =R K BB KRS S R R AR K
AR 2 K B K R T R K A KR {8 SR K A Y
JEHNTF AKX AR v] BB i T H K Z 0 F K
1, AR T T K R 2 T vk 2 8wk L K ] B2 2%
18, H 3 K R 30 94 ] K 8 T3 oK, AR IR S ahok
AT A K | (545 7K A v s 24 28 B R 3 4
e 2 B A AE AR E R R Z —,
33 FREYERERFZEXR

KA R SR R R NP R R KR TR
TR AL 16 ¢ 1 1 D 500 L g W i (5 5% o RN
L1991, N/P HGAE 16 25 52 i 77 i A 4 R K 1
BN/ P i %ot ek 38 100 52 W R A1) T A 2 OK R B
R BT B LA AE 10~ 15 I, 5ol B T IR i e
YIBEBE (Qu et al, 20000, KRB IKIEF N/P H
Yk 28, L HE FKMIE N/P (HZ4 35, 3% 0T fig
J B0 K YT A0 M 2 R R 4 AT R AR A Y 53 — I
2 UG IR O SR K P AT A A K R B
T, 3X 5 Pearson MG BT A5 H 1 Sk 5 2% 3
R L O O B LA IE AR O R A A8 — 3L

KRR K B 37 WA BE AE 0.35~0.45 m, 5 ¥ Al
YRR TE AR GO 2R L S AR L T 3 A 3 1
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B ELAT BRI B0RE 56 ZR 880 T LK R T v B G ok
HE 5 557 ) X T 9 28 A A R R R 2 4 AT BH S A R T 5
X525 4 (2015) 7 B A 7K E A AR 9 DA R 0 [ B 4
Q01D TG R —K

KR VA K 7 R Sl 8.53~13.24 mg/L, 4
BIER10.8 mg/L. 4 H F K A& 5k Bl i
CAE T 35 2 28 8 S 3 S B 303 A e /N 32 PR R i
fift S — T K A A OC G AE . 5 — TR IR T
23 S AR S KT K R R S 3 8 B i 2s A< ALY
VS R A% 2 ) U 9 IS BBt /0 o VA i 4 ) T AR A A
XL KRB AR A 2V A S i 2 R 22—
R SRR K T it SR B 5 VR i R ) A R 1 AR Ak
S, 5 IFRESE (2007) B BFFE 45 - — 2L
3.4 KREHKEMKRESHE

T W A W) 22 R T i O B 08 K BV 48 A
Xt — AT I 5 L 3 R B 1 77 e A 4 A ) B VR
O ELAT 3 e 1 A ) 22 R B B ) B A (R AR
KA L2007) . KARAZIG YL 5 T U A 0 I UE A A
AR U A i R RE P R B R RO R, BB X
FE T8 0T B B It 22 B 1 4 AT s ke oK A 1 75 e
1500 B #3845, 2007) . KR 78 7K JFE A Shannon-
Weaver ZFEMIEE(H) H 1.97~2.56, F] 58 KR
KPS K I A= K 10 T8 1 oo 3R K L R K 8 R
BEFEKE . AR~ 4 RS H (R,
ARG 25 57 AH T AS 2 3, U I R SR VA K PR I X AE
[Fi] — Bsf 09 45 B A 7K 0T IR O B AR — 3,

T 2R e S K R 56 R A%, 2K IR 2
Y BT T R E R S A TR A O i AR P
SERB e, rT 2=k 2 Fhek 2 AL A48 bR
SKVEH K B . Margalef 3848 D,, & 1.83~3.01; 18
WD, MK 2R R R T R I,
I 00 7 IRV K R S T SR ALK

T R A A0 M 2 R A K RN I R E SR
— (FP A4 ,1993) . K IRV K B V7 e AR 40 200 M %85
(1~9) X 10° 4~/L,AEHME R 2. 13 X 10° 4~/L, H
FE N B SR AR B (BB A4, 2005)

MK T F6 b R T, KR VA K PR B RS B (A AR
e M B E R R A B VE A AR e CET 4 AR
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Community Structure of Phytoplankton and Relationship to

Environmental Factors in Daquangou Reservoir

MA De-cao', HU Wen-ge' ., ZHANG Ying-dong”’, GAO Yan', JIA Wen-ping®, YOU Yang®,
LAN Hong-zhu', YANG Yang', HE Yuan', ZHANG Xiu-rong’, WANG Xiao-hong'

(1.Shihezi University College of Life Science,Shihezi 832000,P.R.China;
2.Shihezi, Xinjiang Manas River Basin Management, Shihezi 832000,P.R.China;
3.Fisheries Research Institute of Tianjin, Tianjin 300221,P.R.China)

Abstract: In order to provide a reference for protection of water resources and sustainable development of
fisheries, the dynamic characteristics of phytoplankton community structure and the water quality status of
the Daquangou Reservoir of Xinjiang were investigated. Samples were collected in October (dry season)
and April (wet season) of 2015 and July (normal water season) of 2016 at four sampling sites. A total of
161 species representing 8 phyla were identified: 67 Chlorophyta species, 48 Bacillariophyta species, 26
Cyanophyta species, 6 Euglenophyta species, 6 Xanthophyta species, 6 Cryptophyta species, 1 Chrysophy-
ta species and 1 Pyrrophyta species. The phytoplankton community has a green algae-diatom type struc-
ture, dominated by Chlorella vulgaris, Synedra acus, Botrydiopsis intercedens, Scenedesmus quadri-
cauda and Merismopedia. The phytoplankton density range was 8.56 X 10° —5.54 X 10°ind/L, with an av-
erage value of 2.13X10%nd/L. The Shannon-Wiener index(H ), Margalef index(D,,) and Pielou evenness
index(J ) of phytoplankton were 1.97 —2.56, 1.83 —3.01 and 0.68 —0.77, respectively. Results indicate that
pollution in Daquangou Reservoir is at a medium level and correlation analysis showed that water tempera-
ture (T, total phosphorus (TP), transparency (SD), and dissolved oxygen (DO) were the primary envi-
ronmental factors influencing the Daquangou Reservoir phytoplankton community. Daquangou Reservoir is
a moderately eutrophic reservoir.

Key words: Daquangou Reservoir; phytoplankton; community structure; aquatic environment factors



