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Annual variation pattern of phytoplankton community at the downstream of
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Abstract; The study on population dynamics of phytoplankton was still an important basic work for ecological investigations
in large rivers. Through continuous sampling at the downstream of Xijiang River in 2009, the annual variation pattern of
phytoplankton community structure and its correlation with environmental factors were demonstrated in this study.

During the investigation, the 245 taxonomic species (including variant and derivative) in 7 groups were identified.
The results showed that the diatom ( Bacillariophyaceae) and chlorophytes were most abundant and they were 42.44% and
34.69% to total numbers respectively, and the Euglenophyta and Cyanobacteria were subsidiary to them. The above
structure pattern was the similar to those of other large rivers in the world. 15 main species ( dominant and frequent
species) were listed in table 1, but only 3 species showed both high biomass contribution and high occurrence. For all the

species, Aulacoseira granulata var. granulata was the predominant one because it showed continuous dominance except for
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its biggest occurrence.

The annual variation pattern of total species abundance was high in warm seasons and low in cold seasons, which was
also consistent with the diatom and green algae group. One reason is that many species favorite the high water temperature
and the other is that the high discharge of warm seasons could also promote the inoculations from out-of-channel sources of
true planktonic green algae and the complement of tychoplanktonic diatom species. This result has been confirmed by the
annual pattern of true planktonic species richness, since the true planktonic diatom showed almost steady during the whole
year, and the PCA analysis confirmed the two key factors.

The annual phytoplankton biomass showed apparent bimodal pattern, and the two peaks appeared after the flood
period. In addition, the biomass values showed almost no fluctuations besides the two peaks, which was because that the
positive role of rising water temperature was covered by the negative role from the dilution impact of high discharge.
According to the previous studies, self-sustaining populations of riverine algae were primarily based on meroplanktonic
diatom species, whereas true planktonic populations, mostly chlorophytes depended on periodic inoculations from outer
sources. Therefore, diatom would apparently precede chlorophytes when water discharge increased.

In conclusion, the diatom and green algae were the most important groups of phytoplankton community in Xijiang
River, and their annual variation pattern could strictly affect the total phytoplankton community. The phytoplankton species
abundance was mainly determined by the true planktonic green algae and tychoplanktonic diatoms, and both water
temperature and water discharge were the main reasons for their increments, and Si concentration was only beneficial for
diatoms. The phytoplankton biomass was mainly determined by several dominant species ( especially the true planktonic
diatom species ), and water temperature and discharge played important roles for the phytoplankton biomass during the

seasons.
Key Words: Xijiang River; phytoplankton; annual variation
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Table 1 Composition and distribution of main species ( dominant and common species)
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Fig.2 Temporal variations of phytoplankton species richness and relative contribution
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Table 2 Correlation coefficients for phytoplankton species richness, biomass, environment factors axisl and axis2, and environmental factors

AP E 5 B R T AH OGS M A 5 R N AR O S B
FEE  MEER g M B8 Wik AWk HEE M+ HEi M+
B 1 B 2 Fhl 1 2 il 1 i) i1 %l 2

(SPAX1)  (SPAX2)  (ENAX1) (ENAX2) (SPAX1)  (SPAX2)  (ENAXI1) (ENAX2)
i = i 0 0
AP 2 (SPAX2)
FRESIA T4l 1 (ENAXD) 0.78 0.14 0.45 0.08
T2 (ENAX2) 0.15 0.73 0.19 0.08 0.42 0.18
KR Water temperature -0.61 -0.19 -0.78 -0.26 0.24 0.23 0.54 0.55
itk Discharge -0.51 0.09 -0.65 0.13 -0.17 0.10 -0.38 0.23
F# Mt Precipitation -0.21 0.18 -0.27 0.25 -0.09 -0.02 -0.20 -0.04
BiFREE Phosphate 0.12 -0.45 0.15 -0.62 -0.10 -0.15 -0.23 -0.36
FERREL Silicate -0.34 -0.55 -0.44 -0.75 0.14 -0.07 0.32 -0.16
Vil A5 4 Nitrite nitrogen 0.07 -0.16 0.09 -0.22 -0.11 0.09 -0.25 0.22
fil§ A4 Nitrate nitrogen -0.28 0.18 -0.36 0.24 0.02 -0.01 0.04 -0.02
Z A Ammonia nitrogen -0.38 -0.18 -0.48 -0.25 0.07 0.01 0.16 0.02
S Total nitrogen -0.34 -0.23 -0.43 -0.32 0.10 0.01 0.22 0.03

0.42(F2) X KW] PCA “HEREF A 0] LUHDR I RLE Y SR T Z IR &
PCA “ZERRFe KR, PRI 25 2R R AR e 2 2 S5k R AR i MR AT ¢, KR i, 288
T RERE SR WA BER A A W BRI AR R R A S A s AR U B I, B A TR A K

http ; //www. ecologica. cn



14 48] Tl A UYL R R IR R v SR AR AR AR X 4405

XA B SRR

BRI MR A AL (B T R 0 AR (AR IR B S e A e f O B A,

H R PUNSR) ; MTRERRER A BEE AR R 1 S I 32 B Ak 8, 5 L B T I, el 2R i A I 2o ok, fHURH R
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Fig.4 Ordination diagram of the first two axes of principle
correspondence analysis of phytoplankton species richness and

environmental factors
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Fig. 5 Ordination diagram of the first two axes of principle
correspondence analysis of phytoplankton biomass and

environmental factors

#x3 PCAHMHREEFZENHEXRHEEFENTHEEX

Table 3 The next part of coefficient matrix between environmental factors in PCA analysis

temperature Discharge Precipitation Phosphate  Silicate nitrogen nitrogen nitrogen nitrogen
7K Water temperature 1
TRy Discharge 0.37 1
[% i 4 Precipitation 0.12 0.20 1
WEAREL Phosphate -0.27 -0.27 -0.13 1
RERRE Silicate 0.37 -0.03 0.002 0.35 1
EAHA A Nitrite nitrogen -0.20 -0.13 -0.06 0.25 0.21 1
IHA A Nitrate nitrogen 0.34 0.17 0.11 -0.07 0.03 -0.77 1
%, Ammonia nitrogen 0.59 0.19 0.09 0.07 0.67 0.06 0.38 1
S Total nitrogen 0.45 0.12 0.05 0.09 0.75 0.14 0.29 0.90 1

3 itig

WFFEEE S R PEVL R WETE A A R RIS A 5, 1X 15 Bahnwart %0 A BFE 4518 2 — B, Hok
H B —E KR LR 208 04T W L BOA A T AN [l PR A ) 2 e A A7 AE A A 1 o ik 8 R o 3 2 DY VT 8 IR
TLBETF WA PR v 19 i S B2, GO BROEAE b S S AR Wy i AU L 29— O BTk, W B AR TR AP 4l b
A —E W TTRR, AR AE YDA, SRR 2H B 5 [ Y A LB T (R FE 4 SR R — B
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BRI B 1 R VI A 2 FR G TR A R AL 1 R R MR MR TR T R R
b PR AT VT B AR AR TSR A I BUR B s Sk, AR e A Skt ) A (R 1) .
AN TERTYEE Y 245 FPEEZRYIFI D BRI T 10% YT 69 i, R ZHCHF R, LI EZERRM],
PRI VLB V7 WEAE PR VR 25 A RRAE 5 B AN BT IS5 e A &

PRIFAEY) SRS T 6 BE 1 A AR 8 AL 22 IR A 2= R (18] 2) , PCA Z0 A 85 2R3, MoKl i AR iR
B B T3 BT A 2SRRI 28 5 i RER AR O i = B RB AR AR A F B (181 4) . Unni A Pawar' ' 7
Mahanadi VTHBFFEF W] R AE ) A S ) e K PR DR 2 /KR . PO VL 2E IR B i Wi A ) A 28 - s
SR AR RE R (B 2) , — T 2 N PEV LR 2R i BB 4 i, o — 7T, =
T — B s B IR A ) TE28 AT 6 A 1E . Lakshminarayana ™ 4 % B Ganga YT.5 7R 1 7%
TR AP N Z TR 37 FhIG K3 82 X 5 B KR T m s DG A O R , Ah , MR EE SR
TANAAAE R IEACOC R (B 4) AR BRP 2 5 5 B T I 8h 5 R i i BT I sh A C R 1)
Train F1 Rodrigues ™' £ Baia VT2 & BLEE K ORI 5 BE R, AR I AN (U nT LUK B 377 SR 3 2 1)
BES) b DA T 8 558 2 B 1% SR AR, o T LG Ao B 5 Z A /K A5 sl 4 Al 2 TTC R B S A AVG 9 2 o
AR B R K b NITTSE N 7 FhE 5 B ik e VA A VB W A W A % 1Y) d T 2 U ik ey Ao
18 4 L 2 B T R R T 3R 2 R R Rk vk B 1) T i A B R SR A B R R i B
R LI IR ) SR ) R A AR A 3 SR A i 28 A R 3 S A (H R A [ A 2 Rl A A —
BN 2) . BNE EE SRR AN SRRT |, TR ik v A 2R BRI AR R AP AR, 5 ik i S R 2 A B I A6
BB AL 02 22 5 T EL TRl o B A 2 14 JR) A8 A 3 B 5 i B 28 = A HL 30T, 3 158 B 3
A VLB I P WA D) IR 2 | A e 2R o o MRS P e ol S R SR P o DI A 288 | T ¢ 9 2 o = S A L 07
WEfp2E, Istvanovies Al Honti[g]ﬂ\ﬂﬂ‘?l‘?ﬁ‘[??%ﬁ%@ B9 B & 4 FpFh e O R 2 T RE B Fh , 1M B OE /Y 7 b
T SR e S SREE R VE RSB o BIFTR G SR SO A, (LIS A5 380 A 24 17 T R i SR 1 T i
BYIRD FEEOR B T AN AL S A A LB 0 IR 28 8 A i — DA AR IE

el I PR AR A A A e S B S A XU R (] 3) | HL 2 IR R BT 4 it 2 )5 . PCA 23 Hr s
RN KIRTHEA R TR S R B A W I R RR R A R AT B b (H 2 A U
(BB, KR RS BT AR — AR, B ] R AR Ak AR AT RS2 A R 7K b T 7 i
R A R B PR A PRI AR D 1 DR S BOW M AR TR 52 . PCA A3 Fr &l Rl iR, AR Ui K R B T
HE AR Y A B RS i A AR, TRk e A 2R W i Y Je B 2 DTk . A A A
) TP A W (R o I P ZK AR AR B 43 310 3430 m/s F1 1680 m’/s A3 T ARG @ MK AR 3REE . I55 102, %
TR A= ) (R R DAL LU AL (DR /71N ) 2. 06 ITALAE T-4% XS L YA Ui BT A0 B LB AL 2. 04 ( R/ /1) 3 TE
—ERREE bR T KRR T I KRR A A R R RRVE T, Salmaso 1 Braioni ™ IASH AR U B KR
ACRT AR R 2 5 T () I 3 P /R AR ke T LA ) 583 38 S o D e AT AR P 238 R B, AR /0N, A AR v e 7 JORE
D KR IC RS AAT R3S TR IR PE T PRI AL R = B R A: W R 2 25 R K27 Istvanovies
1 Honti ' 7E4) R 3 400 OB Tt & B0, M4 3R o WO SRR AAIE AR . BRAGBAE A o1,
R AR T A2 SV D R A0 A ) e 2 A 1 38 i ) RO SRR A S 2 A R AR X AL R
AR SR (P 3) o Swale ™ BURIFFT K BR , SR8 T BAE K AL TTI_EJEvT B S e g ik
FEAEVLR FUELE RS, TV R & B, ke o 4 4 X DL B M 7, P Bl A B AS [R) 1) A s
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