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Abstract: From the viewpoints of species composition and biomass ( size-fractionated chlorophyll

College of the Environment and Ecology/Fujian Provincial Joint Key

a), an investigation was conducted on the phytoplankton composition at Zhangzhou section of
Western Jiulong River during wet, normal, and dry seasons in 2010, with the relationships be-
tween the phytoplankton composition and environmental factors analyzed and the water quality as-
sessed. In the study area, the proportion of picoplankton biomass to the total phytoplankton bio-
mass had significant positive correlation with water temperature ( P<0.05) , and the proportion of
micro-phytoplankton biomass to the total biomass had negative correlation with water total nitrogen
(P<0.05). A total of 59 species belonging to 7 phyla were identified. The phytoplankton spe-
cies composition and abundance varied with seasons and sites. In wet season, the proportion of

Cyanobacteria increased (P<0.05), while that of Dinoflagellates decreased (P<0.05) ,

pared with those in dry season. Canonical correspondence analysis showed that water temperature

as com-

and nutrients contents were the main environmental factors affecting the phytoplankton community
composition and biomass at the Zhangzhou section of western Jiulong River.

Key words: phytoplankion species;
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4, HAZA G i Wy 3 Ak 2 R A W) 45 0 55 TR 1 52 il
( Teubner,2003 ; 2% 55 75 4 2011 ; F/N455 2011)
BLRIXER 43 BT (CCA ) PRLEA BE R I 455 24> PR 58
B, 05 AR B K, 45 R I | D0 ROCR 4550
RMAZ BT, CCA Ky o3 Hr i i A V) v 5 PR 5
R [a] 1 52 2 ¢ R A2 it T T H (Singh et al. ,2004;
Camdevyren et al. ,2005 ; Pilkaityte et al. ,2006) , A<
SO U LG B T B i A ) A 0 235 4 R P i A
YIRETEHEAT T R4 255 IR I 2R B PPN PRIAAR
PRI 4508 5 358 I - Z [ 9 6 3R | I3 FH B3 %)
BLI TR T PRI AR ) o0 A 5 B R R SC &R
SR T K PR R A RIK B IR A 25 G A BB LR}
PR

1 #HBEREE

L1 SRAF ] FRAT AR 1

IR RAE B JE ], 454 GPS DR ARG 2N, &
B AR RCEL) WA IO B4 3 U, Al F
FOKIA 1 U, IFRID I R B AL I, 32 B4R bRt
B4R (TP) A4 (TN) L #EMR4L.( DO) . pH K i
(T) BESA(NH,"-N) (iEWHEE (SD) b7 A
(CODy,, ) SEZH, M & 5k 2R HI K FE 7K M I 43
Pk (5 4 ) ) (EIZERRSE,2002)

JE R A 1000 mL 7K FEHE AR J5 o3 Ar, fdE &A%
IG5 ( Lugol ” s solution) [& %€ , it B 24 ~36 h Ji7, #l]
FHRT R 226 TUVE b 2 15 W 2 18 W s O DO vE ke 4 =2
30 mL, AES T8, S O ik K W S DT TE ST 1 KA
FEOTFES] W 0.1 mL B TFIHEHEN , 78 10x40 %
HREH

>z

24T PEBE KB
SN R 4475 B AT

E1 ARIAZREMNRFHEVAERERSHREE
Fig. 1 Sampling sites of phytoplankton in Zhangzhou sec-
tion of Western Jiulong River
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NATREEE T WAL 3 HE 3 A FH8
S IR 25N YU 15% M 1k, X S AH
UEAA A5, BT R B g e, ARG (R
RAKBESE . R R ER) (FMH 55, 2006)
CERAK BRI A: P I ) (JRREE 55,2005 ) iF1 T4 5E

i 0.2 pm 2 pm FHALIEREFN 20 wm G725 40
A, i U S AR B A KRR BRI S mL
90% N T 10 mL ¥EHE A, -20 C AL 24
h, PP 64 Y6 BE 10 i e B 8 3 22 ek 32 B
PARK R G a 5,
1.2 s

FIIH SPSS 17.0 43t P45 R+ 2 [a] (1 AH 6 56
%, FIH Canoco Console 4. 5 k{4 CCA 43¥7,
SR VR A 4 2 BE R A R S 7 i A P2 5 3 B
FRHR,

A W) Z REEFE ST ( Shannon-Wiener F850) 1182y
XUF .
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i=1
p =
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A AEI, N SR i e A 4 SRR
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2 HRE5HMH

2.1 ISR FAEAN ] sl 57 A s 309 A8 A 17
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FEAG K 8 PR /ME 145 A0h 14,86 ng - L', 4%



BOEGAE LRV RN B i A A 20 A5 R 85 P 1 G

1099

SRAE R B (SD) 76 A AR T 7K 53 FA 7K
W, S I A 3#RAE AT, IUR 0.8 m,

XPR 1 BARH T S it B, TN F TP 2 8 35 1
IEAXEFFR (n=12,P<0.01,r=0.793) ;NH,"-N 5
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0.665) ;TN Fl TP 522 a ¥ I0 ] W (9 40 5 1
HM2R2E a 5 T F1 DO /R B4 A IEAH 6k (n =
12,P<0.01,r=0.740;n=12,P<0.05,r=-0. 626) ,
5SD £ MK (n=12,P<0.01,r=-0.737), pH
(E-5 HADIREE S EL0 10 06 RIS TC I BAH
2.2 VRUHHEY
2.2.1 TRUAHPIRIRAIRL  FAKIH/NEL R A )
MR a T RTEA RSN 11,21 ~32.38 pg -
L7 H4(E 4 19. 88 wg - L7, /NRIPR AR B 5 B2
% a WM 23.57% ~35.93% ; Kl AK /N B e A
PR a S 2.64 ~14.36 pg - L7 ¥E R
6.77 pg « L' /NRUTRIEAEY) 5 A SR a HW(E
14.31% ~24.53% , AU Y S B LR a
TEAS SRAF 525 I D50 B2 34 380/ | e Ve {ELTE 3t
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BON0~2.9% , ENFIFEY AR a TSR IX
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62.5% ~83.5% (Kl2),
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SR R B IEAH G (n =12, P<
0.05,r=0.699) , /NP is i A Yy i 5 B LY
FAE S S Y AR 0 IR ARG (n =12, P<
0.05,r=0.580)fHE5 TN 1 B /R ik (n =12,
P<0.05,r=-0.678) ,

2.2.2 RPN RA AR e AR
P h RS TE VR 7 1759 R, Hh iR X
SRR T], 47 26 Fft, (B ARSE AR 44. 1% 5 K
JEEREET] A 21 B, AR B 37. 5% S W S
Bl i 8.5% s BT T 1, 5 6. 8% ;1] 1 il i
BT LR BRI R, 255 1.7% o A ubifEAN R
WA B AR 2#l K Il B £ |, ik
BT 47 B Cm) 3k KB AR AU 22 Fif
(FE3) o 2 o LLHE 3] ) S SR v e 3 ( M-
crocystis aeruginosa ) FIH/INT- 2435 ( Merismopedia te-
nuissima ) 5 EEFEF, PO H4% 5 ( Melosira gran-
ulata) 725 S HEEWE (M. varians) IR Fp
K UKL T 5 5 R S B R DL 3 2 5 Al K
1 2480 34 o7 DL RN N 22 B 388 ( Peridiniopsis
sp. ), H 4wl o7 2 0k ik B3 B8 ( Cryptomonas erosa )
UKL B P2 S ELEE R L T PRy Y R AN

oy
A
HiiN

Table 1 Environmental variables of different periods and sampling sites at Zhangzhou section of Western Jiulong River

bAT A st 44 TN TP CODy, NH,*-N DO pH T SD M2 E a
(mg-L™") (mg-L") (mg-L7') (mg-L') (mg-L7") (C) (m) (mg-m™)
14 Fok 2.43 0.12 3. 14 0.19 12.3 7.01 23.1 1.2 47.57
K 3.34 0.14 6. 83 0.2 8.8 7.04 15. 1 1.8 32.83
7K 3 4.12 0.18 4.65 0.32 6.1 6.98 11.6 2.4 14. 86
24 FKH 2.55 0.14 3.15 0.48 10.1 7.02 23.2 1.2 67.74
ok 2.83 0.15 2.97 0.52 8.9 7.04 14.9 2.1 46. 85
7K 4.44 0.17 3.13 0.56 5.1 6.98 11.8 2.2 33.06
3# FK 3.21 0.17 4.68 0.52 8.9 6.98 22.8 0.8 90. 12
K 4.21 0.21 3.15 0. 62 7.8 7.01 15.8 2.1 55.92
Hiti 7K 9 5.62 0.26 6. 00 0.63 3.2 7.01 11.1 2.3 32.87
4# 7K 1 2.77 0.15 5.83 0.31 6.9 6. 89 23.1 1.2 46. 46
oK 3.25 0.18 3.92 0.33 4.1 6. 96 15.7 1.9 21.21
ik 5.22 0.17 4.07 0. 46 3.1 6. 88 12.1 1.9 18.54

F2 ARTIEREMNEESHNEMERE a SEHER a B ERERFENXR (n=12)

Table 2 Relationship between environmental factors and percentage of all size-fractionated chlorophyll a contents to bulk

chlorophyll a contents

TN TP CODy, NH,*-N DO pH T SD 4R E a
INEL/ -0.678* -0.280 0. 094 -0.176 0.535 0.388 0.550 -0.452 0.580*
L/ 0.727** 0. 339 -0. 080 0. 206 -0. 555 -0.321 -0.624* 0.532 -0.607*
T/ S -0. 504 -0. 537 -0. 107 -0.275 0.235 -0. 521 0.699 * -0.430 0.303

#* % P<0.01, * P<0.05,
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Fig.2 Percentage of all size-fractionated chlorophyll a con-
tents to bulk chlorophyll a contents at different periods and
sampling sites
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Fig. 3 Composition rates of algae varieties at different pe-
riods and sampling sites
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( Cyclotella meneghiniana ) , VA St #1311 ) #R 3 ( Eu-
glena sp. ) Y205 WLFP
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KK D S 2Z A0 (P<0.05) 3 T i
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FEAK I S A KISR0, Lol 67 =F 7K 399 > 7K 30 > Al
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WK IBIT K B AE W2 0P A . HHR SR BoR, 4
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Fig.4 Index of Shannon-Wiener at different periods and
sampling sites

2.2.3  JRUFYI AR AR AL S 3 A X T[]
) CCA Z3HT AR TP IR =2 B AN B A A%, 4%
FIBEE 15 FPPEHEARY , o B 5 RIS X SR
M BE 1 95% LA L ETF WA P 1 Fh 5 2R 55 (K
[ CCA 7 i E (1 5) o HEFP R v i 2 A HE)F il
(VR AEAR 3594 0. 521 F10. 117, 7 2 D HEFE AR
55 BIAHOC R B W ik 98. 4% F1 97.5%
B2 A HE 7 il Ud B R S o A 0 R A STk R
74.9% S IRBEE KL RN 69. 6% , 1 HEE —HE)F
155 55 HE T Sl i A MR/, AU 0..0552, Uk B
HEFP 1B REAS S 7 A P2 5 PR % R TR 56 2R
( Braak, 1986)

#3 CCASHhHEFEH 1 02 AR EIMEEFHEXXR

Table 3 Relation of the first two axes and environmental
factors for CCA

SPEC AXI SPEC AX2
SPEC AX2 -0. 0552

TN 0.8946 " * -0.1039
TP 0.5568 * -0. 0849
COD,, -0.0318 -0.0784
NH, *-N 0.3879 -0. 3597
DO ~0.7725** 0. 0932
pH -0. 0346 0.3010
T ~0.9042* " -0.2932
SD 0.7920 " * 0. 4286
Chl-a ~0.6847 " -0. 3905

# % P<0.01, * P<0.05,

0.8
SD
Chlorophytes
Diatoms
"""""""""""""" TN
A
Peridini
12 &.ulny
T '
=
1 Q
B
0.6 COD,, : 8] |
-1.0 1.0

B 5

ML FRE M BRI M2 5 IRME E 7 2 18] 59 XU % L HE 5

Fig. 5 Ordination biplots of species and environmental variables at Zhangzhou section of Western Jiulong River
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