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Succession Characteristics of Phytoplankton Functional 'Groups and:‘““Their

Relationships with Environmental‘Factors in Dianshan Lake, Shanghaj” ' N
YANG Li'?, ZHANG Wei'??" | SHANG Guéng-xia'”*, ZHANG Jun-yi', WANG'Liiging'***, WEI fua 4
(1. Centre for Resedrch on Envmmmentdl Ecology a,nd Flsh Nutrlent ( CREEFN)) of thé Midistry|of Agriculture, Sh;nghaj--_()cean
Unlvﬁr@lty, Shanghal 201306 China; 2. Key Laborat ry o,f Exploratlon and Utlhzatlon of Aquatic Genetl( Resources, Mini;try of*
Edueation, Shanghal Ocedn University, Shanghal 20 306, Chlnd 3. National Demopistration Center for Experimental Risheties Sciengé”
Education, Shanghal Qcean University, Shanghal 201306 Chlna 4. Wuxi Env1r0nmif1tal Monltmhng Centre Station, Wuxi 214023
China’) 5 u- ; _J 4

Abstpact /Dianshan ‘Lake a subtropical shallow lake is-one of;the main drinkingwater sources of Shanghai City. In order to explore
the chara(’ten%tms,..of phytop]ankton functional _groups {UPFGsY amd' their relationships with environmental factors in Dianshan Lake,
phytoplankfon and water samples collected from January 2095 to De(:ember 2016 were characterized. Results suggested that there were
26 PEGs during our study period. The biomasses of 15 PFGs (B, C, D, F, G, Hl, J, Lo, M, MP, P, W1, W2, X1, and X2) were
dominant and had marked annual succession patterns; D/C —Lo/C/MP —MP/J/P/W1 —P in 2015 and P —W2/Lo —W2/G/M/H1
—P in 2016. To elucidate the relationships of PFGs with the environmental factors, canonical correspondence analysis ( CCA) was
conducted. Results showed that water level fluctuation (WLF) , dissolved oxygen (DO), water temperature ( WT) , total phosphorus
(TP), electrical conductivity (EC) , transparency (SD), and total nitrogen (TN) were the main impact factors associated with the
composition variations of PFGs in Dianshan Lake. From this study, it is proposed that the effects of nitrogen, phosphorus, and WLF on
the PFGs in Dianshan Lake should be paid more attention.

Key words : phytoplankton; functional groups; Dianshan Lake; succession characteristics; environmental factor
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Table 1  Composition of functional groups in Dianshan Lake
UinedE RS (E) feft AR (E)
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A A (Rhizosolenia sp. ) P BT 7 % ( Cloteriopsis sp. ) . TR EL5% % ( Melosira granulata) |
75 5 H Ak 3 ( Melosira varians )
W 2 4k 35 )8 ( Dactylococcopsis spp. ) . V% 22 B ( Planktothrix
il p. g PR AR L :
B JINER T ( Cyclotella sp. ) S1 ). £ ( Pseudanabaena .)
AT 3 ot N S y
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C meneghiniana) . EEEE ( Stephanodiscus sp. ) S2 GV HERE (Arthrospira platensis) . 7€ (Arthrospira sp. )
REFFFEE (Synedra acus) . FPREIFF#E (Synedra ulna) | £HHF . R S
b B (Synedra sp. ) . Z2IEHIR ( Nitzschia spp. ) SN R (Raphidiopsis sp. )
E HEPEHESE (Dinobryon spp. ) . fl§¥%iJE (Mallomonas spp. ) T We 223 ( Planctonema lauterbornii) | ¥ 2235 )& ( Tribonema spp. )
YHEEBE TR (Qocystis) . B TE 3 ( Kirchneriella sp. ) . JETH M ER
W ( Dictyosphaerium pulchellum ) . % %] 3 ( Boteyococcus A
¥ braunii) | Y75k ¥ ( Elakatothrix spp- ) TS 3 ( Micractinium B SHHE ( Gomphonema spp. )
pusillum) . VUBKHBE ( Treubaria triappendiculata)
S BRI (Eudorina elegans) . SEERT ( Pandorina morum) | VU#E e 1 S ; i
- 05 45 e ; )
G S ( Carteria sp). TC  ¥HZ 3R (Lyngbya spp. ) . Ji )& ( Phormidium spp. )
. PRBEJR (Euglena spp. ), Jid ¥R ¥ )8 ( Phacus-spp: "') %}L—%}ﬁ
W o
H1 10 J2 35 )& ( Anabaena spp. ) . W 2235 )& ( Aphanizomenon spp. ) W1 ( Lepocinclis spp. ) . JRFE- 353 ( Khawkinea acu zfdata)
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( Golenkinia agp ) I f.,m f r!r' \ r I
¥ ‘;"" 1
K= l“v’lf*{b{zﬁ(zﬁlphanwapsa spp. ) « l‘ﬁﬂb{zﬁ(z‘lplwnothe& S p ) Ws ﬁ{ﬁ}% (Symy-a spp. ) _.a' Ff N .
{ -
i S % {!tr J;},( Mer;smopedm spp- ) « (El Eﬁ%z Cﬁrovcouus \ﬂ?ﬁ( (,hlorella vulguns) W2 itE = ( Schrbederia spmzlu )H
L' lenencw) 4 1751‘/ N £ BR B ( Chrdbeoccis mmutus )\ 'gfﬁ i3 X1 TS ¢ nhistrodesmits spp: ) W s 2 (MonoraphLdLum
© (Peruhmum sp )RR ( Cymnodlmum sp ). K ’EE%H@TEE conzartum) %ﬁz—’ﬁ%‘l‘?ﬁ'ﬁb/ﬂommphldlum arcuatum Y% ]ﬁ"ﬁ ‘E‘H?/
S (Synechocysus “aquatilis) AW " F . # ( Hyalotaphidiun, sp. )
g _ e | 4 i A E( Chlamydomonas Spp- Y. R REE( Chroomonas
l\/P‘l ﬁ%ﬁﬁ (Mlcrocyus'p.s spp- ) J A A M X2 acuta) | HE i B ( Chroomonas caudata ) O
| b — . 7.
ﬂ,ﬂ,ﬁﬁl( Nm;zcula spp- ) i 3% )& ( Oséillatoria Spp- 2 )‘.ﬂ;f{ﬁ“ ( Preromonas variabilis)
Mp ﬁ( Pinnularia sp. ) . 223 ( Ulothrix ) . M 5¢ ¥ ( Achnanthes Y [ 35 @ ( Cryptomonas spp. ) . BBJE B ( Cryptomonas ovata)
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Fig. 4 Frequency distribution of functional groups in Dianshan Lake
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Fig. 5 Monthly biomass and composition of dominant functional groups of phytoplankton
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