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FEEE 2014 AFERK A PR B 1 TR JUHBI R/ N 100 7K AR V25 0 Sl 7 i AL i 20 A R R e IR AT T i e IR e 4 1)
57 J& 134 Fl, HoPRE#EET] 42 & 106 B, 5 I B RSB 79.1% s FHBETT 13 J8 26 Rl i Rt A2 B 19.4% 1B 1
J& 1 F, b PRI RN SR 0.8% s BT IEIELY 1 )& 1 Fh IR RS E 0.8% . PRFFN 15 Ry B RIRATLLRE Gyrosigma
aluminatum [ VEEESE Thalassiosira rotula . " [ B 25 ¥ Skeletonema costatum . 7} 2% 44 3 Leptocylindrus danicus F1 S+ ¥ 4% e
Campylosira cymbelliformis %5 4 MRKIAG FEEHE 18—40 T, Jaccard FPZEARBIRETS BOE FBITE 0.200—0.404, ZFEPEFS S ATy
SIREFAME 5510 2.60 F10.60, B /MBI S REMEREE2E T 45 0 35 (P<0.05) L & ZR 4 M =E 1 | AR MR BORE 51 B R /N
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Effect of tidal changes and major environmental factors on the distribution of

phytoplankton in ' Shuidong Bay
SHI Yuzhen, ZHANG, Caixue, ZHANG Jibiao, CHEN Chunliang, ZHAO Lirong, SUN Xingli "

Monitoring Center of Marine Resources and Environment ,Guangdong Ocean University , Zhanjiang 524088 , China

Abstract: Phytoplankton is the most important primary producer in marine ecosystems. Its growth and reproduction are
affected by the biological characteristics of the different speciesas well as by environmental factors. Owing to the inflow of
land =sourced material- and mariculture activities, Maoming ( Guangdong province ) , Shuidong Bay, a natural harbor and an
important fishery production center, has become heavily polluted.In order to reveal the effect of tidal changes and major
environmental factors on the distribution of phytoplankton in Shuidong Bay, the structure of the phytoplankton community
and environmental factors were investigated during both high and low tides during the autumn and winter in 2014. As a
result, 4 phyla, 57 genera and 134 species of phytoplankton were identified, including 42 genera and 106 species of

diatoms, 13 genera and 26 species of dinoflagellates, and 1 species of cyanobacteria, accounted for 79.1% , 19.4% and
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0.8% of the phytoplankton respectively. There were 15 dominant species, the major ones were Gyrosigma aluminatum,
Thalassiosira rotula, Skeletonema costatum, Leptocylindrus danicus, and Campylosira cymbelliformis. 18—40 species were
identified at each sampling, and the Jaccard species similarity index ranged from 0.200—0.404, with a diversity index and
average uniformity of 2.60 and 0.60respectively.The diversity index, cell abundance, and evenness of the phytoplankton
sampled during the high and low tides were significantly different ( P<0.05) in the autumn but were not significantly
different during the other seasons. Cell abundance, which ranged from 0.95%x10*to 28.0x10* cells/L ( mean =6.86x.10"
cells/L) , varied by season and tide: winter low tides (9.46x10%cells/L) > autumn low tides (7.56x10*cells/L) >-winter
high tides (5.97x10%cells/L) > autumn high tides (4.44x10%cells/L). Principal component analysis indicated that both
salinity and nutrient content were likely the dominant environmental factors affecting the phytoplankton in Shuidong Bay.
Meanwhile, correlation analysis indicated that cell abundance was negatively and positively correlated with/salinity during
the high and low tides of autumn and winter respectively, and negatively correlated with inorganic mnitrogen and phosphate
during the both the low and high tides of winter. In addition, water temperature was positively eorrelatedwith the diversity
index, evenness, and cell abundance of phytoplankton sampled during the low tides of-winter. However, none of the

parameters was correlated with the content of chlorophyll a.

Key Words: Phytoplankton; Community structure; Shannon-Weaver index; environmental factors; Shuidong Bay
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Gt MR SPSS A4 ( Statistical Program for Social Sciences) 17.0 SEAL, S {HZE KK Golden Software
Surfer 8.0 ZXFA= AL,

2 #HR

2.1 VRUFHE YR AL

IR AR TS TS PR A M R 2R A 224 IR TR FL U2 4 1] 57 J8 134 R (5728 Fp A8 R Hh kW] 42 8
106 Fft, (5 IF AP A ISELT 79.1% ;s HEeT 1 13 & 26 Fl, i VR IR A P 22009 19.4% s #5350 1 8 1 B, 0%
TP FIZEE 0.8 %0 STHESED TR 1 B, IR IR A B0 0.8 %, FRRELIL R 2,35 73 Fi,
A Z/NEIRZ, R 67 il KRR 57 F Bk /N 42 Fl (R 1)

R1 KEZFHEUMHERARMEENEFTENL/(x10*4/L)

Table 1 _The seasonal variations in species composition and phytoplankton abundance in Shuidong Bay

(&Nt RN AR K7/
INES High tides in autumn Low tides in autumn High tides in winter Low tides in winter
Phyluni & Tif £ J& Tif £ J& Fif £ J& Fif £
Genus  Species Abundance Genus  Species Abundance Genus  Species Abundance Genus — Species — Abundance

i P1] Bacillariophyta 24 42 59.1 20 35 59.6 32 59 45.5 27 54 81.4
FHL 35 1] Pyrrophyta 8 14 1.65 6 7 0.95 7 13 1.85 8 11 1.95
P ] Cyanophyta — — — — — — — — — 1 1 0.25
£T 2R raphidophyceae 1 1 030 — — — 1 1 0.40 1 1 0.05
A1t Total 33 57 61.0 26 42 60.5 40 73 47.8 37 67 83.7

TEREBET T B e SR AP 2R de 238 12 A YO B s R S m RS0 R AR SR A5 7 Fi A Bl
JE A EHEBE R AT 6 M EH TP IR SR A 2R 2, o 6 B LU Al s A 2 Wi s 370 3 Fp, 4 4
FUOCIR AL BRI 11 Bl R RR e 10 B e 1 A AR EETE 18—40 B, Jaccard Fh2EARL
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PSR B FITE 0.200—0.404 (3£ 2) o &FR /INEHHARIVE SR Bdme i 0.404 5 B 2 P 2= U AR B 1 415 KL
IRZ A 0.358 , HoAth 215 1] B RS AR IR HE BOS R BT /N AR DLk 48 B R 0.289 , Bk TR HE )
TRV Sl AL 22 S PR ROR SR I

K2 2014 KFRESTELNEFEMTHRBOUERRE

Table 2 The Jaccard species index of phytoplankton between two seasons in Shuidong Bay

LA PR BIER BRI BOVER BV AN KA
Indicators HA/LA HA/HW HA/LW LA/HW LA/LW HW /LW
£ Z= A FBL Species in stages 57/41 57/72 57/67 41/72 41/67 72/67
A B Species in all stages 22 34 27 20 18 40
FhZEHALUEETS L Species similarity index 0.289 0.358 0.278 0.215 0.200 0.404

HA'; high tides in autumn; LA low tides in autumn; HW high tides in winter; LW low tides in winter

TR TS W 0 A A A B T B AR AR LR 47.75%10°—83.7x10* /L, “F-3 4 63:24 %104/, 4 i
TR A Fh S 2 RE i, MBSO e 3 L3S AE 95% LA b 54 AN A A FhESIA A7 B 35 | 46 2 K i e
fe i HE 3.919% , K2/ NI B AR 1.60% ; HoAth 128 Y S WIAR 2 | A 4 2/ N e i i 1] 1 b, Bk R R
WHAFNA TR /NI A K BRET MOS0 1 Ffr
2.2 THIEEP R R EE

AU AR E] 15 FpAEEB, bRk 6 B, Bk /Nl 7 i A R 6 Fi, & /Nl 8 B (3R 3)
IKZRVE PRIV S — D DUERO SRR B IR 4510 o DL3AMh2E R TR ) BRI R AR 2 4 S A
FUCIRIE) R ATl (4 Ay bt T P O 3 (B Y 98 5 3 TR S DL A B9 R 28 2 o 4300 R T T
PEAE S0P 22 QAT SRR R A LS o i A e o DR S S v R K I AR R A S0, FLAR 3 3
R 0.532, (5 20 L B 1Y 60. 8% 5 HL YR A ZR I U I PRIR R R BB B, PR R 0,414, 5 40 LR 1Y
41.4% s FRZ=/ NI 55— DL 38R R il B 2538 R B EER T 0.1 (038 AT 1520 Vg ik 8 R P 22 Ak o, — 3 I 3
BIHE 0.14 DL b e 3 5 41 S 1Y 57.9% ; & 25K I = ZAR SR R AR ek, LR R 0.414, 5 T
AL SR 1) 41.36% ; 422/ N R T EEPRSAF AR bl i | R AE P V8 COUR B REEE SR e AT 3, FL
PPESHA 0.234,0.223 ,0.093 1 0.090, f5 4 e 243 R 23.35% . 22.34% 14.87%F1 10.33%

R3 KFEZFHEDNHRER
Table 3. The dominant species of phytoplankton in Shuidong Bay

5 Wb HpiEE o7 4R R AR % PR
Season Species Frequency Percentage Dominancy
AR HA RATETE Gyrosigma aluminatum 0.875 60.8 0.532
[/ 485 Thalassiosira rotula 0.875 8.01 0.070
RANZEILIE Pseudo—nitzschia pungens 0.625 5.82 0.036
FIE RS Leptocylindrus danicus 0.750 5.73 0.042
B 4T Skeletonema costaium 0.750 5.51 0.041
PORETFTHE Synedra undulata 0.875 3.82 0.033
kN LA B 4T Skeletonema costaium 1.000 28.1 0.281
[ #3483 Thalassiosira rotula 0.875 16.0 0.140
FY R ANKE#EE Leptocylindrus danicus 1.000 13.8 0.138
PRHNIUZEIEHE Pseudo—nitzschia pungens 1.000 9.32 0.093
it F BT Chaetoceros curvisetus 0.625 6.91 0.043
Wi [CREESE Thalassiosira nordenskioeldii 0.500 6.03 0.030
IRHME LB Bacillaria paxillifera 0.625 5.31 0.033
AR HW FHEBHES Campylosira cymbelliformis 1.000 41.4 0.414
KEEMATIR Fragilaria oceanica 0.500 6.31 0.031
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E=i Wb A o7 L A % i

Season Species Frequency Percentage Dominancy
JLFIR B RIKEBE Plagiogramma vanheurckii 0.875 6.02 0.053
FI2EANAESE Lepetocylindrus danicus 0.750 4.71 0.035
[R5 5% 9 Thalassiosira rotula 0.750 4.43 0.033
BRI #E Coscinodiscus asteromphalus 1.000 4.02 0.040

275/ Ni LW FHE#EEHE Campylosira cymbelliformis 1.000 23.4 0.234
[BV34553 Thalassiosira rotula 1.000 22.3 0.223
U FCIR L RIS Plagiogramma vanheurchii 0.625 14.9 0.093
KEEWEHT#: Fragilaria oceanica 0.875 10.3 0.090
P 253 Skeletonema costatum 0.750 4.72 0.035
FEI MG Thalassionema nitzschioides 0.875 4.51 0.039
BTG E Coscinodiscus asteromphalus 1.000 2.02 0.020
WG C#E Lauderia annulata 1.000 2.03 0.020

2.3 VR ZRETERR R S BRI SRR a VREE I ZE ARk

TR IRV V7 WEAE ) 25 IR SRR P8 BRI 5] BE ARG, ZRE MR8 B (Ui R 7E 2.07—2.98 348 2.60; 1
S REAEAIE FEIAE 0.52—0.65,F-3418 0.60, £ AL ik 22 HEPEFE B4 22 >Rk 2/ INE > 24 2 K >R R 5 195
FERIHET S 4 22/ INI KR /NI > A ZE R SRR, MR R @ YRR T /Nl BRIk 2, Bk EE R
WHARAR (R 4) o R 22500 ¢ K56 7K 2R VS Vi SRk 25K /NI R & 2k /NI 22 e M 48 BoRn 2420 i
HEAT 25 SR 00T B /NI 2R M S B2 S 40 B 35 25 Sl /K P34 0.029( P<0.05) , Hoe P A KT
0.05, K /INFHIH IO I 22 5

R4 KFEEEENEHFEVHSHEE HAEMMESE a RE

Table 4 Diversity index, evenness and chlorophyll-a concentration of phytoplankton in different seasons in Shuidong Bay

T H TR R/ E N 75/ N F-F
Ttem HA LA HW LW Average
ZREPEFE S Diversity index 2.07 2.70 2.66 2.98 2.60
Y51 Uniformity 0.52 0.65 0.58 0.65 0.60
4% % a Chlorophyll-a/ ( wg/L) 3.82 4.93 4.00 5.63 4.59

2.4 VFRUFAEY) F RS BT T A3 A AR AR AL

TR VS i 3 4% v LTI ATL ) 20 i 3 AR AR LA 0.95% 10 1—28.0x 10*/4~/L, “F-1 8 6.86%10*4~/L, 5%
KAE H BULAE A TRNIE R 1 53507, R 28.0x 10* /L, e/ IME H BIZEA R R 12 53647, 4 0.95x10°4~/
L, FZEL30 65, 4 MR ESEYIME 1 S, b 15.19x10°4/L, 6 S ulifi e fl, N 4.03x10*4~/L, P
FREA TN (9.46x10* 4>/ L) >FkZ2 /NI (7.56 % 104>/ L) >4 22 KW (5.97x 104~/ L) >Fk 2% K ]
(444x10°4~/L) o 225001 KB FBHAK A I R/ 1 7 e A A A L =E B P B8R F 0,05, K /Nt A
T i 2E Sk

TR 2RV e Sl PR AL 0 A L = 8 1)~ T A 2 VB s (R 2) Rk 2 DR SR D e A 4 L = 8 2 4 e v e 31
R I/ G KR B LAV L A PRI YY) =F B2 AR ALK KR B AR S S i =F AR AR U
K2R/ N T 5 30 7K AR LA A 1 10 5 3 457 P A A A0 = B A 8, 10 S (6 AR A0 B R s/ N B % X I A
(HL A, UL i ) 240 A = B AR AR B2 LA . & 2R R0 0N 4 22/ I D) o0 A IR AR 3 — B, S SR R T
]V 1 2R3 R A e 34, 5500 T A — 380 T PN DX B S (B e A it , V28 11 O S (B 2k L A 3 4, Ul P VS P 9 i
L0 440 = R AR AR F AR/ i 1 DX AR AR FL R,

http ; //www.ecologica.cn



5986 A E = 37 &
21.52°N 21.52°N

FkZ

21.51°

2151 )ﬂ< NN \
\

21.5° 21.5°
21.49° \\\L 21.49°
21.48° 21.48°
21.47° - % X O 21.47°
3
21.46° - 21.46°
I I I 1 I I I I I
111.02° 111.04° 111.06° 111.08° 111.10°E 111.02° 111.04° 111.06° 111.08° 111.10°E
21.52°N 21.52°N
WS I

A7

A2 /NI

21.51°
21.5°

2uw,f$V </’//
215 | @

21.49° L 21.49°

21.48° | 21.482
21.47° 21.47°
21.46° + 21.46°
111.02° 111.04° 111.06° 111.08° 111.10°E 111.02° 111.04° 111.06° 111.08° 111.10°E
B2 AFEFHEVEENTFESFNEFEL/(x10" /L)
Fig.2 Horizontal distribution and seasonal changes of zooplankton in Shuidong Bay
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FHANEER AR, A i 6] T JECADG A 135 1) i v B 22 M TR A PRI RE VR b 7008 R 2 X S 2R i 2R K38
L AT T8 A PR BRI R A, i ] 1 A AR (4 A= 77 2 6], Wk 2R AR, O 38R /)
TS N KRS - G2, SR K BT A 2 58 RV i 88 TR A D058 , PO 3 AR T e, BR R RIAC AR
Fh i A SO O FHE B, AT 3.3 T EITE T, 2T R I BRI LEBOKR, L A K AR T2 BT 3
A B HESR R A 2K AR R RS A KRS Bk oKk 0 T O A i A B R, KT 5
AT SUBE A FE AU 5, 7 P9 AR I VU LR A R R BRI VB (18 2) o ARk A s, fHiE
B R A O I F R 1 0 AR B ORTNS NE/D  BAORTR i T oK R I oK P 23108 IR M X
TR IRV S5 TR E M2 5 50 32 AN I R A2 | AN [ 21 RS [RT B A 34 h SR 5

RRZ R AN A Z 0 /NI A AT O E 20 1 b A MR 4 v iF 22 R 0 3 R AL |, © A T 57
FAE DK | D A% W) O 3 SR A £ 28 0 R BE T2 L AR WRAE K AR VR 1 A N 9 R TR R
( Chattonella marina) , [l P & SR KT 1991 4F R 75 R R ME T4 & 42120, 2000 4F - i 3875 7 1 R0 75
VAR A B, LT 2003 AR BL7E R NPV S A o W 18 T R O 9 2 O TR I g O T A SR W S R R
P RS B AT AN RE | B8 IR IR A8 1B T R AT 22 A, A S R A, AR RS SR T 8 R R 570 4 7K
RIS KT M B 1M, AR AR HR B R T R AR, (B R ) = I e s R AL, RE
B — P R PG R LA 1 S A — I S 2 R IR 60 8 oS T o8 fL 988 1, e 28— B ] Ay i ol
PEORIR I, 75 Al AT & . H AR TE 11°C T iRl EIRIR 4 S0 PUEA BB, 15—18°C KA 4L
TR RERL, 20°C DA B IANRE A . LBV A0 60 48 23 2145 385 i) PRI 4 1, B RT iy K FE2 Il sl 400 B e ik 22 7K
PRt R ARV AL T B , KR 43 2245 /KRR AE 209G [ e fROK IR G5 16°C, 7K 7R 5 Jal iy YL FE AN g
%E%E@M@%ﬁiﬂ SAF o TRARTE i TR IR S A S IR G Sl BRI, 7K A AR PR T e PR K AR AR

BEIERES . (HE H FR R A B SOR R I I e i AR A R 0 AREE, IR A KR S
iﬁ%)ﬁ?ﬁéﬁ“/ﬁT%‘E%Lﬁﬂ”ﬂﬁfﬁ’ﬁk#lﬁé{%ﬁ%ﬂéEI’JEQX%HEEY@WTE’J%@%,ﬁ‘ﬁx%ﬂ@?}ﬁﬂ:ﬂﬁﬂho NEE:
VRO i 1 7K SR B A T R AR A S, S R T i s M 8 25 AR A o 4

5 g LA P A LU (3R 5) |, /KR T 7 0 AL T 2 A0 M = B 6,86 10° /L, U TRL VD 1 e Y 2
1% , SRR X B, H AR R ARG RS RIS BT JUiE RG22 . SRR R B T
P DY SRSk P B DCRIIE BA 2 BIN SR FR AR R TRUIE AR 2w 5 L 10 Atk <08 v S X8 12 4
LU, P55 2003 AF RSO B s B AT 1 DU A LS E PRI AR 57 B R BUR PRI RE B, 4RI
it LR AR S A SR S ISR B, PR AL A O B SR K ARV B0 7 A T AR
IRV TINS5 0\ 7K IR P B IS (3 B A R I D RO R 2 BE RN AR B e B2 5 TKARTE N
I TUE sk FRPE ST IR IS BOSEN  K B P E | RO A IR OGS VR 36 s 9 AR P
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Table 5, Comparison of community structure of phytoplankton and environmental factors between Shuidong Bay and other bays

. N e T Eh A TSR AL % NI
e T 1] B AR FHE (B iy PSR (RKA) SCHRSE U
5321 . . (Bk%) )

Investigated Species Abundance/ o Evenness Literature
Sea area . 4 Diversity .

time amount (x10 /|\/L) X index source
index

MY Zhelin Bay 2000—2001 153 33.77 1.91 0.47 [14]
K74 Daya Bay 2003—2004 118 56.8 2 0.44 [15]
I Shenzhen Bay 2008 150 68.06 1.02 0.14 [16]
B Y41 Western Guangdong waters 1998—1999 267 — 3.14 0.66 [17]
VT HE Zhanjiang harbor 2009 310 17.73 2.95 0.44 [18]
I X Xuwen coral reef area 2006 262 9.11 4.76 0.68 [19]
WP Liusha Bay 2008 151 2.98 2.49 0.41 [20]
JL#E Beibu Bay 2003—2004 334 21.4 3.46 0.55 [21]
JCR & Dafangji Tsland 2003—2004 57 47.83 1.31 0.48 [22]
JKZR 1% Shuidong Bay 2014 134 6.86 2.98 0.65 AL

http ; //www.ecologica.cn



5988 A E = 378

3.2 KRBT WA I 28 20 A )5 i PR 26

TRUAEI A A K A 56 IR IR R B SR (I 3—K 6) MR TR 1S5 S UM G . TR AR T8 T R i
HIP AN B SO B A Z R TRk, /INEIYI R T R3], 355 % e BB X AR5 3T 7 /K S P i A 42
KPR AR — 20 5 K AR TS VR SRk R R A T B/ N SRR, — 1 B K IR A R, 7K
IRVS I WA Y R T DARESE N 3 RE SIS T AR AR AR IR 0 s Ut L iy PR o kol B UL B R B B O
P 18°C Al 21.5°C Ze A7 B KA L K AR TSR Z /K IR AE 25°C 224, & B /KIRAE 19°C 247, & Z /KT
FITREBEIEMAER . 70— HK AR T2 K AR eyt , R AL ot W | DA | 0 JF & 191 7K S 5 1 K 1400
hm?, H R PIAEIE 1 74 B R 32508 b 5 30, 7K™ So6h 7 D A 4 1 39 K, 0 HG 2 i B ik DL 2 it - 2
AR 1 R 77 S 7K AR V25 YA 3K 2 T WA 0 = AR AR A B SR IR >

A2/ NIV e AR ) =F B LD 3 W 1] R 3228 5 B IR AR A M A OC WK T ) B SR R A R TR e 1 AR
KL EL, PRI X PR 58 o5 R AR A RO — 5 2 B L 1T AR R 27 (Nelson 25 % A VR IR 4
A=K Bl 1245 IR A ) A A TR R R R A AR R (L, B8 55 R i 4 % B A K 8 B — o R/
AR T BE (Cpyy = 1pmol/L; €, =0.1pumol/L; Cy; = 2pmol /L) , W 5 1% 7T N ME— W BRI H . Justic 5>
HHE Si/N/P HUAR 2 7 53k i AE S BR IRV ; Dorteh and Whitledge ") 4% 2548 35 ER (4 St 1R XoF R o s o 32
T —EE SR MR EIFRE, 27 DIN<1wmol/L, N/P<10 N IEHLE MR HIH T ;%7 P<0.2 wmol/L,N/P>30,
MBS RR R A BRI R . MAKZRIEZK BT AT 25 Rk (3R 6) ,4 DMK RIS M 3K B 55 3h 45 10 =22 W IRA
F T, TOHLA SR AR A B 3 55 T Nelson 4578 T H (1 V7 UieAl 4 AR 4K I BB R 8 TR 3R A B IR, K AR TS
NP SREFEN, HEBEER /NI NP /N 10,4 Z2ANE ] N/P B SR 450 T 45 Redfield
P AR TR A

R6 KEBEFVHREBANFERTF

Table 6 The Environmental factors concentration of surface seawater in different seasons in Shuidong Bay

g I/ C e COD/ NO,-N/  NO3-N/  NH}-N/ DIN/ PO -P/ /P BEL
Season Temperature ~ Salinity ~ (mg/L) (umol/L) (wmol/L) (wmol/L) (pmol/L) (mol/L) TEHE
ERWMHA  BKE 262 30.8 1.57 3.21 6.64 5.79 12.0 1.59 56.9 2.27
B/ME 256 27.8 0:842 0.714 0.857 1.29 6.36 0.188 3.99 0.141

FHEIME 259 29.7 1.23 1.71 3.79 3.43 8.93 1.00 8.71 1.15

BB LA R 265 31.1 1.63 3.64 14.3 6.93 21.0 3.88 24.8 12.5
B/ME 245 28.4 0.961 2.57 9.21 1.29 15.4 0.594 4.94 1.22

TFIE N 252 29.6 1.30 3.36 11.7 4.00 19.1 2.16 8.58 5.78

AERWHW  BARME 212 31.1 1.54 1.57 12.8 20.1 30.1 1.66 49.9 6.26
i/ ME 19.0 29.2 0.67 0.571 7.50 7.50 15.7 0.344 17.2 0.723

Pt 19.6 30.0 1.23 0.857 10.5 11.8 23.1 1.00 22.5 2.93

75/ LW Kl 18.9 31.1 1.28 2.64 6.86 22.0 28.2 2.44 76.7 4.75
/Ml 18.5 27.3 0.293 0.500 1.21 2.21 7.50 0.344 10.3 0.202

-1 18.7 29.2 0.832 1.43 3.50 11.5 16.4 1.09 14.6 1.48

E: Eutrophication index; DIN: Dissolved inorganic nitrogen

TR K AR V25 T Sl i L0 240 L = P9 T o A 2 ¥ R 098 0l s P 3, K 2 0 e X 2 7k 38
SEUTIR LAY RN, — S8 T ER AT R A AR AT BO8E | P B AR B P A AR B QDR I A R
ot , ISR IAT L T AR 1 60.8% o /NI v T B AR PR AR B A A0 R R Y 409 LA
b R R — R T IR BT I IR K XA B R A SRR 1—6 S A AR BEAE 30 LA I,
i 6—12 SR FETE 30 LR (Bl 4) W5 VR 3R B2 (>30) AT SRRl i A= & B0l Y PRl
Al o DRI T PN DR 00 M R A v T 1 AR

KR /NI I 1RG0 A1 DU Bl 9 N B9 R R e e IR — O K IR AR AE 18°C A (]
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SO T K ZR PSR PR e A A ML 095 SR B0 . 26 2.3 Ao AR 1 2o R A L BRI
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Table 7 Loadings of rotated aquatic environmental factors

AT Factors AR HA /NS LA A BRI AW /NI LW
F i Component 1 2 3 1 2 3 1 2 3 1 2
PO} -P -0.956 0.420  0.858 0.984 -0.945

EhJE Salinity 0.912 -0.886 -0.942 0.974

NO;-N -0.911 0.818 0.938  (-0.926

pH 0.898 0.942 0.520  0.591 0.813  -0.502
DIN 0.880 0.619 058  0.944 -0.946

N/P 0.840 0.625 -0.796 ~0.946

NO;-N 0.794 -0.932 0.574 -0.674
CoD 0.974 0.804 0.675 0.832
NH}-N 0.917 0.833 0.889 0.580 0.584
2B Temperature/C 0.726 0.651 0.821 0.891

-4%% a Chlorophyla 0.726 -0.888 -0.876 0.419 0.840

2D X KR T Sl P2 i AL A s 45 A 5 T2 BT R o6 7 Spearman ARSCHE M T (3 8) , 45 R KW, 40
MR SERBEAERR TR /NI SR DG , &R /NI R S IR RO . KT O - Pt DX 2Kk FERK
JFEMAEFTR , e WA, SR TR ER T 12 ol ) S0 | B R 301 2 Rl K b R A S0 B 246 XS A 3, /1N
W BN B AR PR AR SRS U A TR BRSSO S Bk | [ A AR PR YA, DA
5 ERIE AR IEANSE . &/ NS 5 SRR BN S B B IEANSG S AR B O R B IE ARG, UK
i 2 2 S M T P AR A R IS 2l S 2 LB DG R PR 10 & /NI R IRLEE AR, 4% Dkl (827 47K T A
18.7°C i BE IR 11T — LU IF A Fh IS RE 75 A A7 RO REURR A 31 R BE i IR A5 — S /K P A 4 1k A I B
PR 2 RS S BN I R R — ST AV 1 A A U R A, SR WKL 4 T A R T DA
P A, X5 B AN AR R T AR AR IS A T B S JEL R B RR L AE B R /N £ e A 56
P TR TR /NN B S B 0 SRR O . Bk ol T R A K FRIE RS, — Se R e R I P
SO, AT K IR A i 00, X R A A A B0 2 0 R, S EUE SRR E M U T (3R 6) o & F/
T N/P LU 16 , S T IR AR 00 A I B0, PR PR A0 M S BE s, PR AL ) A R R 1t 07
FEMVE IRER M2 | PRI AN T S R R R O O, PRI AN SRR O A S
M2RER a RIS L BRI MERER a SR ALY B0 WA RAFAIZRIESC R | (HIX Rk PR AH
DA R TR A ) = B o I A el B % K R BE L R R R W ol W R 1 A e e LG I
A ORGSR U AL A R DK/ N o) 00 320 S SRR | PSRk T Oy vl O ik 9 JRD B AR, )
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s ok T 5 B 00 AR fHE I o 2o RO IR ™ A i B EE VR T, X B AR 0 06 5 VR R U0 T 52 P46
U HEFRIE X 4R 2R a YR B AR T HAB R A 3 0, D3N PSR W ORI D A B (2, TR
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R 8 KFEZHENRELEMIFEEFH) Spearman 18X 1%

Table 8 Spearman correlation of phytoplankton community structure to environmental factors

Y ¥ JERE Eh -5
BRI HA  ZHAEHEE Diversity index -0.630 0.690 0.905 ** -0.381 -0.786* -0.192
Y51 Evenness -0.715" 0.690 0.810" -0.381 -0.810" -0.240
Y fE B Abundance 0.509 -0.786" -0.738* 0.286 0.690 0.683
/Nl LA ZREVEFEEL Diversity index 0.476 -0.030 0.442 -0.228 -0.252 -0.371
YJ5)BE Evenness 0.400 0.072 0.488 -0.333 -0.333 -0.500
Y 4= Abundance -0.206 -0.744" -0.342 -0.048 0.143 0.405
LR HW  ZFEHEFEEL Diversity index 0.086 0.429 0.244 -0.310 -0.405 0.214
5] Evenness 0.228 0.195 0.100 -0.024 -0.171 0.317
M4 Abundance 0.099 0.905 ** 0.854** -0.952"%  -0/905** 0.452
AN LW ZAEPEFEEL Diversity index 0.786 " -0.833" -0.795* 0.619 0.714" -0.048
Y51 Evenness 0.786* -0.738* -0.843 " 0.452 0.643 -0.095
=B Abundance 0.857** 0.905** 0.819" -0.714** | -0.857** -0.071

# FIHES 0.05 (PR ) INARIC I 5 » » BHEIKHES 0.01 (TR I AHC 3%
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