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Seasonal analysis of the niche and interspecific association of dominant species of phyto-
plankton in the Dinghai Moat, Zhoushan City

WU Jiameng, XU Nana™ , ZHANG Wenjun, XU Li, HU Jing & ZHU Xuhui
(Zhejiang Ocean University, Zhoushan 316022, P.R.China)

Abstract: In the present project, niches and species association of seasonal dominant phytoplankton species in Dinghai Moat in
Zhoushan City were analyzed, and then interspecific relationship of dominate species and seasonal changes of sharing environmental
resources were discussed. A total of 14 dominant species of 12 genera were identified in the Dinghai Moat during four seasons from
May 2016 to Feb. 2017, and there were six eutrophication indicator speices, Ulnaria acus, Aulacoseira granulata, Kamptonema
chlorinum , Microcystis aeruginosa, Scenedesmus quadricauda and Cryptomonas rostrata. The dominant species changed obviously
with the seasons, but Aphanocapsa elachista was dominated absolutely except in summer. According to dominance index and niche
width, the 14 dominant species could be divided into three groups. The maximum and minimum niche overlap values were 0.984
and 0.004, respectively, and there was obvious difference among four seasons, winter = autumn>summer>spring. The VR obtained
by the variance ratio method were greater than 1 in each season, and their statistic W values indicated significantly overall positive
correlation among dominant species. Based on the 2x2 linkage list and X? test, only 11 pairs among 54 species pairs showed signif-
icant association and negatively associated species pairs were more than positively associated ones. As a whole, associated extent
between dominant species was not in accordance with overlapped extent of niche, which is possibly resulted from high diversity of
species and obvious seasonality of the species composition.
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Tab.1 Density and dominance of dominant phytoplankton species in different seasons

H5 K7 hZE &7

] PFFh
D Y D Y D Y D Y
k] RT3 ( Ulnaria acus) 0.32 0.076 — — 1.04 0.213 — —
(Bacillariophyta) — #§ /2 /NREE ( Cyclotella meneghiniana) — — — 0.35 0.126 0.31 0.063 — —
H R 3 ( Discostella stelligera) — — 0.16 0.046 — — — —
YT J8 45 3% ( Eunotia serra) — — 0.19 0.058 — — 0.22 0.031
Uk VA 55 3 (Aulacoseira granulata) — — — — 0.17 0.030 — —
W] /N FR 5 (Aphanocapsa elachista) 2.63 0.616 0.17 0.054 1.83 0.376 1.05 0.150
( Cyanophyta) 25 {0, 85 ( Kamptonema chlorinum ) — — 0.21 0.073 — — — —
KIVEH 22 35 ( Lyngbya major) — — — — — — 0.43  0.061
i 4 13 e 35 ( Miicrocystis aeruginosa) — — — — 0.11 0.021 — —
11 E e 3 ( Microcystis ichthyoblabe) — 0.35  0.029 — — — — — —
A H F % /INER B ( Chlorella pyrenoidesa) — — 0.14 0.032 — — 2.17  0.347
( Chlorophyta) F7 5% ( Cosmarium quadrum) — — — — — — 0.83 0.111
DU 5 ( Scenedesmus quadricauda) — — — — 0.11 0.021 — —
B2 3177 ( Cryptophyta) Wtk 535 ( Cryptomonas rostrata) — — — — 0.20 0.041 0.18 0.025
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Tab.2 Niche breadth (B;) of dominant phytoplankton species in different seasons

PEFh HE ES #*ZE &7
PRI FT B 0.223 - 0.127 —
g Je /N - 0.511 0.197 -
LR A — 0.312 — —
A TE: £ — 0.554 — 0.139
TR V) B i - — 0.207 —
Ui/ Bk 0.699 0.525 0.284 0.128
EESENTh - 0.388 — —
KIURE 2235 - — — 0.264
SIEIpE # - — 0.190 —
B 0.051 — — -
A/ NER - 0.356 — 0.431
ki - - - 0.448
UEpZ2Yipia - — 0.279 —
EINGE — — 0.135 0.186
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Tab.3 Niche overlap and ecological response rate of dominant species in different seasons

HE ES e R
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NIy e 0.622 0.359 — — -4.910 -0.026 — —
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Tab.4 General interspecific association test of dominant phytoplankton species

AT VR HIRT 1, BGeHE WK T X0 (d) (3 4) , R W FEWEAEY O35 Fh i) 24

M ] VR 14 df [X5.05(df) s X505(df) ] I 2

Fes 1.538 30.769 2 [0.1,5.99] [TE NS
CES 6.526 130.519 5 [1.15,11.07] [TE A QS
&S 10.164 203.279 6 [1.64,12.59] ITEFNP SIS
L &S 12.049 228.927 5 [1.15,11.07] ITEA QIS
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Tab.5 Morphology characteristics and ecological habitat of fourteen phytoplankton dominant species

Y KNV pm LiSR2LlY g NI ST ] AT 27 30k
RIFFF#E  L:62~300 L & TR ECE EE L L, D —  [33-34], [40-41]
W:3~6 E IR R AR R R
MEE/N RS @:7~30 <K} ES HIEAERD o his Ak  [34], [40], [42]
HREE K
HEMER ©:55~245  H4f FHBKE WEFKERIERR e [40], [43-44]
BRAOKERRAK
W sHsERE  L:15~100 LR ) Rt TRIEECE AR IR L, B AE [40]
W.11~23 FEIIEK
WORIVAHERE  D.4.5~21 TN A& Mk AR S NEE Rl [34], [40], [45]
L:5~24
I/NREREE D:1.5~2 TN R BE B [36-37], [40-41]
amidE  L:3.7~8 o UES SRR, AR EREME [34], [40], [47]
W:2.5~4 ZKH Y
K2 ©.7 LEERZi) ) A HE [33], [48]
LR ERE  ©:3~7 TN S EANUTFEE KA [45], [49-50]
mEHER  D:1.7-3.6 B AFF|HY) BPEFMEEERIUKE  [49]
HABANREE ©:3~5 LEERZ: ) RS EAHUTE MK R [45], [51]
T L:57~92.5 B4 Rt TRIEECE AR L, B E [34], [40], [45],
W:53~93 I FUE TR [49]
PUEMEE  L:8~16 N & EAHUTE MUK R [34], [40], [50]
W:3.5~6 EIE
Witk L:15~32 RiERZi o) MokBI%E  FAPUREE KK [34], [50], [52]
W:8~16

# LW, @ Jp 3R KB TE R AR

3.2 B AT IEBL 2 1

B ZET R AF P B 2 2 E ARG SR RIS S5 A R AL N RS . AR, 54 AR T R
K 43 B AN B EAY , B St i SR AR L ST X ] BB R TR e A AR A KR B A A —
TEZES(FR5) I HRHE YA B AR IR 24,4 AT PRI W ) Al B B0 Y hy 96,91 114 F1 87 Fft, 4
ZREE R, S B SR R R 2555 LA, o [ SC I M B~

PRI AR, 45 R o, SOCTBR AT (9 %) 2 8 KT IE JCIRAN R (2 %) , 4 2= | 35 SC TR (1 b v £
% ,6 ATkl 2t 58 2 UM DG (7 BB FNER B J A i 7 SR R AT/ Bk v IR BRI T /N Bk L R T A
BEANER P J i AU 22 S AT/ N ROk B R 0 4 ORI/ BBk ) |, 2 RN 2 I T A DG (R 22
HEAWIR Bt HETE S S sE FPIR BRks ) (181 2) . 33X nT BB 2 PR A 1 i AL 400 0 1) 2 TR L e b, W o 4
ALK (£ 6) T B N R B RE TR 4 v Aot IE ST Heo s

B2 BRI 0 5 sRUE JE /N IR R A S AL EE BB D 0.839, {HL G A4 22 [ B 45 P AN A7 A i 3 AH OG5 T
I A R/ NSRS LR L SRR P A AR | SR L T SR RN/ NBRBREE 3 AR R M 2 B E R
AHE 3 A0 ] 4 A A5 58 B F S 43 R 0.522.,0.574 1 0.667. 47, W35 GUAHDCHY 6 ANt A= &5
Hfl 0.288~0.984 , 1 ZEIEAHICH 2 DX A A BT (H 53128 0.768 F1 0.964. 3 F B IF WEAH M) L F 1Y
A A B B 1 /IS B b XoF A B 194 7 ) e i S e T 8 SH AN S i b [0 BBk 485 2 8 1), 3 T B A2 V7 T
VIR YRR SR R B 0 F S AR ALK T 20 7R AR AS A W 6 7 i & B, Wb 4 A B4 A0 N 22 B L
TP ST L A S 3 T A O, SR ) I ST AE — 8 R B b el AN o 22 P A T S B L AR, PR T A
AEXS T ZARA B ARAAE T T, A PRI A IS , A MR, BB DR, o) PRI 8 A SURR , it /B 25 AR
P ARG P 14 A REFE 2 AT AR AE B35S (B 2) |, PRI TR Tl 22 O BE X Al SCI i



436

J. Lake Sci. (¥4 #F3),2019,31(2)

MW IF AN D, DA 2507 VR R A 7 0 A 90 D0 S8 Ao ) SCIBAE 77— 1) Jma R A

6 ANFIZE A M MO A ) Rl S 2

Tab.6 Taxonomic composition of phytoplankton in Dinghai Moat in different seasons
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