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Abstract: To analyze the relationship between zooplankton community structure and food quality or food concentration, and to ex-
plore the effect of copepod trophic level change on zooplankton community, the suspended matter, free-living bacteria, phytoplank-
ton and zooplankton samples were collected in Xidong Reservoir in Xiamen from October to December of 2014. The results showed
that the community structure of zooplankton did not exhibit significant difference along the water column. The community structure
of copepod between the cyanobacterial bloom stage and the non-bloom stages was similar, whereas the cladocera and rotifera during
cyanobacterial bloom and non-bloom stages were significantly different. Further, our results showed that the effect of food quality on
copepod was significant, the effect of food concentration on cladocera was significant, while the effect of food quality and food con-
centration on rotifera was significant. Food quality and food concentration were significantly correlated with water temperature, co-
pepod biomass was significantly related with rotifera biomass, cladocera biomass was significantly correlated with food
concentration. In order to explore the relationship between copepod and food quality, the dominant species ( Phyllodiaptomus tun-
guidus) was selected to analyze the stoichiometric characteristics. The results showed that the phosphorus content of P. tunguidus

body was significantly and positively correlated with the average concentration of total phosphorus in water column and water tem-
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perature. The trophic level of P. tunguidus varied from 1.28 to 2.84 during the investigation period, and the trophic level increased
significantly with the decrease of water temperature. Our results showed that the high quality of food in non-bloom stage was one of
the reasons for the high abundance of P. tunguidus. In non-bloom stage, the joint effects of water temperature decrease and popula-
tion reproduction led to decrease in the phosphorus content of P. tunguidus, and increase in the trophic level. These results provide
the fundamental data for revealing the dynamic processes and mechanism of zooplankton community in eutrophic inland waters.

Keywords: Cyanobacterial bloom; bacterioplankton; suspended matter; microbial food web; stoichiometry; Xidong Reservoir
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(5'-CCTACGGGNGGCWGCAG-3") #il 515R(5'-ATTCCGCGGCTGGCA-3") , 44 PCR i ¥R H 20 wL 1A &,
H2H 495 : 10 L SYBR Premix Ex Taq™ ( H 7% Takara Bio Inc.) .2 pL #itk DNA £ 5|49k B4R Jy 0.25
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PES3HT (analysis of similarity, ANOSIM) ¥ K [F] 4 2 [ PR F Sh W B o 2 B A AE b 35 25 . @ O RO rp
vegan £ ik 47 Mantel ¥ 5. 70 4% 23 #7 ( redundancy analysis, RDA ) F1 75 22 43 fift 43 # ( variation partitioning
analysis, VPA) | P plspm {877 I/ — e 4 F2 B0 ( PLS-PM) 37, AL gplot A1 742 18, 2 Fil
Mantel 73 #7145 RE 1S i 25 M 2 I S WU T v 4 2 3 B AL Y R BE [K - (P<0.05) . SR RDA 3 #fr ik — 204
5 Mantel 4347 57 3 ) BR5E PR 7% V7 e sh M BEA 1 M e, SR B AR IEJS 9 RP. (i FH VPA ik i fb
Y (KA CoP LUAEA NP LR A # e ( i A PRI A0 T 5 B A W) = A e 2R ) X vl
SHPIREE AR TIIR. B i P AR AR S0 A 25 5% B ) o ek AR B0 ) 9 S Ko D S 0 R ) T ) e 5

2 HFR

2.1 B s B SN E ARYFE

M R A TR 23 B, L be R 2 5 A AL O B BR e 9 Bh( 3R 1) . WRFEHAIR, VRIE S A
W ARG A7 3.70~216.30 ind./L,F-¥JF B Ky 66.92 ind./L. H kg R B SEFIEE B 530 o 5 =F B2 L 5
i) 49.4% 29.6% F1 21.0% (& 1a). JRIFshY ALY B3840 T8 B 21.63 ~ 1994.54 pe/L, 34 E ¥ Ky
392.81 pg/L(IE 1b). Hr kR A Wi 5 R K (73.5% ), B 2 Rge dAE Y 20 30 i S AR BRI 23.1%
H13.4%.

1 BEAKIE G A FE lirsh R &

Tab.1 The species of metazooplankton in Xidong Reservoir

S T4 S T4
LIS Sk & Cyclops sp. YRS Z RIS Moina macrocopa
&K & Mesocyclops thermocyclopoides TR 125 Moina micrura
AR K & Phyllodiaptomus tunguidus il GIRETE £ Asplanchna priodonta
BISRGIKE Thermocyclops taihokuensis WEE e, F G Keratella cochlearis
WUNESIK % Tropocyclops parvus iy JE f, B 45 e Keratella valga
SEES K@% H% Bosmina longirostris fEA R Notholca fujianensis
KRR Bosminopsis deitersi Sk g P A o Ploesoma truncatum
BN CEser Ceriodaphnia cornuta Z Polyarthra sp.
A et Ceriodaphnia quadrangula 7 56 SRR A B Trichocerca capucina
T &% Chydorus sphaericus B Trichocerca cylindrica
LNz A UNE S Diaphanosoma brachyurum ST BB A Trichocerca similis

KJEFERIE  Diaphanosoma leuchtenbergianum

22 FHEHMBHELEUNNEER

ANOSIM K462 W1, Jim A= 77 Ui sh e vis 4LBCOE A [R) b 393 22 18] 14 25 57 1. 3% ( Global r=10.452, P=0.001) , 1E
ARG Z 18 828 5 A S 25 (36 2) . TR A I 30 =2 1, Ao A e e 7E A /K AR 3] 1 554K AR 38 2 (Global r=
0.237, P=0.019) Z[a] 2257 .3 , (AAE KA 5 AR R AR 1 ORI SR AR 2 2 6] i 22 53 39 A8 . 2% (P>
0.05) . AfZEANEE A AR K] AR K] 1 AR A 2 2 W) 22 53 24 .3 (P<0.05) .
2.3 MERTFEZHENEHENXER

Mantel Ka 302, )5 A2 PRI S RET S 005 BB VAL ORIR NP LU(E FE A i FRe e 28 A4 ) i
FARS. IR WA P4 KRR, SR L TR W OGO T R i BE | S KA N =P (B ARG HUE )
5 SRR DGR T AL KR BBk S ALK B Chla FRIFAAY) Chl.a |5 BEAE Y & A7 F
FLY) B A s S e U A O T TR S SR Chla FISRBEAEYIRE (3£ 3,4).
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Fig.1 Spatiotemporal dynamics of metazooplankton community based on abundance (a) and biomass (b)

2 TR R RN 25 RO JS AR PRI Sh MU T& ) ANOSIM A5 45
Tab.2 Analysis of similarity (ANOSIM) statistics testing differences of metazooplankton

biomass-based community across space and time

s Ja i) ek FEES Lty
B r P r P r P r P

KA AEAK AR 1 AR AR 2 0452  0.001  0.128  0.053  0.554  0.001  0.590  0.001
KA AEK AR 1 0339 0009 0169 0.093 0428 0.006 0271  0.026
KA AR K AR 2 0.378  0.004 -0.002 0.413 0598  0.002  0.983  0.002
kI 1 ARK A 2 0.724  0.002 0237 0.019 0689  0.002  0.502  0.002
RZE HRZE RZ -0.083 0.892 -0.089 0911 -0.045 0.672 -0.134  0.995
R AKRZ -0.028 0.606 -0.035 0574  0.007  0.368 -0.111  0.905
K2 IRZE -0.124 0916 -0.174 0.996 -0.015 0.483 -0.131  0.952
AERE JKRE -0.089  0.784 -0.054 0.684 -0.167 0.948 -0.165  0.950

* JIHLIR W3 225 (P<0.05).

RDA £555RW], ey it (K 4A C:P F NP H(E) FIET IR (L ok A T D 200 1 s 2 i e 2
Pid) W JE AT S MRS RDA B 1 A 2 19 G A B 34.6% (18] 2a) 5 7 200 i 4 R 3R W, By i i
ELMIUR X I R TR U Sh W A v B0 A RERE D 33%% B W) S5 AR BT 0y A R X B S A Y R R AR S (P<
0.01) . MVRIFA: Y14 2R , £ W 00 i RIS W B2 X 08 12 288 10 i g ol 32% , b JE S EVR 2 B0 T a5
M SR (P<0.01) , EUR B W)U BE X B8 S ERETS IO BEAS (.35 (P>0.05) . W) 5 i LB W00 ik 32 X AS A S 1) i
B 29% KoM 2Rl 2052 PR BE (Y 38 S (P<0.01) , B4y ot 2 XA A1y 2 R v 19 i B AS S35 (P>
0.05) . F) 5t RIS Pk X 6 He Ay A oAy 4096 , £ 00 o i RIS W vk B2 49tk 35 5 e e A% (P<0.05)
BB BRI R TR YR EE (18] 2b) . B AR 7 A 2 T, K T X £ ) o A0 B W vk A 4 0 3 B LR AU
(P=0.045,P=0.011) , 4% 2 K053 51 0.48 F1 0.62 5 Er 4 XS ZA 1 35 W9 L3RV (P=0.018) , A%
FHCN 068, 58 RO RS R IAT B35 19 BRIV (P<0.01) , B4R R 4O 0.85( 4 2¢).

24 EFFXFARENZIM

B E R 2R 0 W 4 SRR, /K AR T R 5K 25 1) S S WA TR K P AR AR e (R B 4 (18] 3) . K
A AR AR 2, TR UK S S B TR Z (B B R AT [ 1.28 ~2.84. MU IR & REAK IR
(7 HT R (P 3b) , bR B K % 1) 85 IR 9 B A 1A A 8 35 4t (P, ) BRI N (n =5, r=-0.79, P=
0.069) ; Fifi# 222 /KL T K, T R E50K S B SRR I (n=5, r=—-0.84, P=0.049). B 57K



HARIE S . R BA R

nﬂt

TSR T Al o B K R B S R R S M 0 vl 179

3 Ja A Pl S S A (19 Mantel K3 55:25

Tab.3 Spearman’s correlations of metazooplankton community with environmental factors based on Mantel tests

Je L VRIS ) s FEES L
BT
r P r P r P r P

KR 0.133 0.092 0.073 0.204 0.177 0.038 0.127 0.093
pH 0.149 0.090 0.091 0.193 0.197 0.054 0.183 0.056
VR4 -0.032 0.615 -0.067 0.825 0.075 0.155 -0.032 0.601
FIES 0.470 0.007 0.405 0.007 0.104 0.217 -0.073 0.665
G -0.132 0.798 -0.084 0.669 -0.173 0.933 -0.121 0.842
AR LA -0.060 0.698 -0.060 0.723 -0.074 0.788 0.090 0.170
JsXid 0.232 0.024 0.188 0.039 0.254 0.011 0.309 0.005
APk 0.247 0.059 0.177 0.125 0.290 0.024 0.185 0.095
BA 0.323 0.037 0.083 0.240 -0.123 0.885 -0.101 0.814
NO;-N 0.132 0.075 0.029 0.356 -0.048 0.658 0.132 0.093
NO;3-N 0.023 0.338 -0.110 0.770 -0.045 0.601 0.023 0.346
NH,-N -0.024 0.514 -0.001 0.470 -0.102 0.810 -0.024 0.536
B -0.022 0.487 0.070 0.285 -0.109 0.818 -0.022 0.521
PO -P -0.099 0.785 0.045 0.349 -0.168 0.923 -0.099 0.791
C:N 0.190 0.065 0.150 0.104 0.187 0.072 0.111 0.162
C:p 0.097 0.202 0.105 0.168 0.043 0.344 -0.001 0.469
NP 0.178 0.033 0.192 0.028 0.033 0.336 0.142 0.063
# % Chl.a 0.258 0.062 0.204 0.095 0.265 0.038 0.209 0.084
£E3 Chl.a 0.004 0.418 0.015 0.403 -0.020 0.510 0.369 0.003
{83 Chl.a 0.152 0.150 0.106 0.225 0.186 0.092 0.154 0.120
M Chl.a 0.242 0.056 0.181 0.138 0.282 0.033 0.172 0.127

* ML R B A (P<0.05).
R4 R A SIS TR AR ) A W) i B Mantel £ 5045

Tab.4 Spearman’s correlations of the metazooplankton community with food concentration based on Mantel tests

J& A= TR s ISEEES Lty

r P r P r P r P
TR -0.076 0.657 -0.146 0.890 0.176 0.084 0.005 0.428
WA 0.185 0.110 0.141 0.170 0.258 0.045 0.208 0.089
G 0.010 0.448 -0.012 0.530 0.131 0.051 0.187 0.029
VERT ALY/ BTy -0.058 0.663 -0.083 0.717 0.082 0.192 0.188 0.076
iR Y -0.046 0.532 -0.067 0.581 0.108 0.248 0.067 0.259
B S A ) o -0.030 0.374 -0.024 0.418 0.030 0.371 0.024 0.326
Bt A -0.082 0.739 -0.107 0.808 0.041 0.299 0.164 0.088
Sy 0.058 0.303 0.088 0.227 -0.043 0.618 -0.137 0.912
TF AR Y B 0.196 0.127 0.151 0.168 0.262 0.042 0.212 0.077
il 0.390 0.011 0.336 0.023 0.251 0.065 0.274 0.048
A 0.228 0.068 0.094 0.247 0.520 0.002 0.125 0.125
e R 0.642 0.001 0.664 0.001 0.191 0.103 0.238 0.070

# FIHLER R BEHISE (P<0.05).

TR FE RUKIR B TR, 7R K S R P 5 2 0 5 /KO BB Bk B (TP .., ) 22 10 3 IE AT 5
(n=5, r=0.93, P=0.015) , 5/KEE I L ZE EHKE(n=5, r=0.95, P=0.007).
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Fig.2 Relationship between food quality or concentration and metazooplankton community: redundancy

analysis (a), variance partitioning analysis (b), and partial least squares path modeling analysis (c¢)
( #xx P<0.001, #x P<0.01, = P<0.05)
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Fig.3 Carbon and nitrogen stable isotope of Phyllodiaptomus tunguidus and suspended matter (a) ,
relationship between trophic level and phosphorus content in P. tunguidus or water temperature (b) ,
relationship between phosphorus content in P. tunguidus and total phosphorus

concentration in water or water temperature (c¢)
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BRSBTS AE KA S KSR 2 (a1 22 R i 2 R LR V& AR b 5 k3 L Bl 5 i A 9 Ak
T NP IS H 7 WA G B R 2SR s AE AR R AR 2 A v J2 1 B 2 TR o, 190 ] O34 R K
BVEFRRINE R 2.8, dEKAEH 1 AR K A EFRHIE R 1.6, Bl TR it K B 7R AR K A2 2 S5
THEEEFAKFEHEY. A, AT R — AL 3 A /KEAR R I R 28 L3R FLg I W 8, IE A
RSB RURENKEESRENED M. R, AEK A 2 e 25 A Yy 3 09 S LA 5 2 i — B IR AHT
FESTHT , AHEAS )3 (57 B HLA TR BN ) AN AL KA B PR ) 5
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Boersma SEHF5Y & I VEE R IS 1T IS K A 9 /K T ( Temora longicornis ) )5 37 9% Wi A 7K L T 15 17 [
66, 3 5T PRS2 0 R R 1 FBE £ 1 3R 2R W21 U8 ( Rhodomonas salina) '™ s 7585 IR 4V F 170 8h ) L 85
BT R R T B 2 R BOR e R A QIR SR RIRE  ARBIEZE rh, TR K S R AU ) G B
WRIRGH 3, BIRPABIK, K IR FEART T, 17 B A P gl ok 2 422 Bl 35 7 FH G, Boersma 55140
A 8K T A o R I B A e 1 R R ) A R A TN SR AR L Bl T SR A 38 I (L 3 A S 0 R
IR A TEAK TR A A AR AL L VR AR I 15 B K A 2 2 B U1 3 sh 0 1 P B B B, X
LoKAT B BB AR G 10— 12 J3 B KRR T B , 7K R 4eU K2 PR BEIR BR 238 T 0] N B3l , e i 43 )2
W BN A, KR S B TR AR, S B0 R AR K SR Y BB £ B . AR TR R K AR R 1Y) v
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