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1.1 #Eits

HZET 2005 4E2 N T8, AT Bk
SR P TR 2 3 hm?  SEHKIEZ) 2.0 m, koK
WY 3.5 m ARBFFT RS H F2 P g i 1 AR A
SRAE AL IKIE A 3.0 m,
1.2 XHAHZE

2013 4E8 A1 H19:00 £8 2 H 18 : 00,7
RS TIRWE SN YR KK T 0.5 m 1.5 m I
2.5 m PKJZG0E LR Z PIZRRE  FE3 A
IKIZEERG 1 h PR R A BN KZ B 3 AR AR
YERERE BIFGN 5 mo BASREE SRS KZ
i 2 LoRAKEERAE 4 LUKFE, IR 255 (64 um)
TEIFAE I 3ok U ST T U S DR i, 2o B S R
U7 (8 5B ER TR 4 % 4 /R T ARV T8 58 AR A7 T
50 mL SRR ASR b . SRAER R, 2 S 50K
JEWEIAL (YSI6600V2) il %E 3 AN /K 2 1 K i pH
(B AR A R R PR a R N i AR P AL 4R
Fro 2013 428 H 1 HEY H¥5H 704 19 - 07,8 H 2
H g H H 42405 37,819 : 00 =05 : 00 5E XK
ZIE),06 : 00 =18 = 00 & X NEH K, SL5E N
R YA T TR S R R e 5 %
FHOCSCHER ( E 5845, 1961 5 35206 Fndg w1l , 19795 h
FE B2 B sh P mit o i B e sk o 41, 1979)
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PRFIAE S (SRR K, 1991) . H 5By
AP AE BIARE FELA 0. 038 mm 19 AN 45 4 I 175 v i ok
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0 (Morisita Index, MI) 56 VE i sh W) 164 /K )2
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BARAEGT AT T 1 (v + 1) it

2 #R

2.1 KEBUBRFERZWL

ST (R 7K I B K R 38 28 B ATR , 22
H 2B KR TRZ (P <0.05, Bl 1), 34
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KECHIML, pH (B I3 A i S A A8 AL T 43 3o
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9.55 mg/L, RIZMPZME TR EZMTINZE
(P <0.05),03 : 00 Ji& )2 SRR T, HE i)
3AKIZMHE SRR, B FREE R 2.8
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2.2 FHBYTHRARREE

PR AL AE H 521 & BRI sh 3 20 SRR
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Fig.1 Diel variation of physicochemical parameters at different depths in Yueliang Lake
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FEEw T RIZAC)Z. B 20 = 00 4b, K M2 AE
19 : 00 ~02 : 00 [y 43 4 55 5 d A AL (&
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10 : 00 ~ 18 : 00, R A RE M TH R AKZ, 18
12 : 00,14 : 00 F1 15 = 00, Ji%J2 1Y %% B s T 3% )= A1l

iz

19 : 00 01 = 00, BYJE FE 4 U R 5 A T
JZ (K3-d);02 : 00 - 14 : 00, REE /A T K=
15:00 - 17 = 00, P2 M HE R TRIZMIKZ. B
AT HAAE 19 00 —01 = 00 Fy T EL 531 5 57
LR R de —3 (1&]3-e) 502 £ 00 12 : 00, 17 4)
R RED A THRIZ;13 1 00 18 = 00, S5 4l A
RETHENRZ, JFAERZRE, LR R
(4% BT F i 225 3 (P <0.05)  {HICH] 1
I (18] 3-f, F4-b)
2.3.2 BREHILY HEHIEFN Y e
ERERE 23 WLV M se AN = PN G aNE PN VA
W ETE (1 4) o ANIRZERER TS I8 BEAF 22 5%, 5
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Tab.1 Species composition, number * , percentage and rank of zooplankton during the summer in Yueliang Lake

2K A% Hr /% HE
# i1 Rotifera
R B 4#E Rl Brachionidae
BV RE B HS U Brachionus calyciflorus 46 3.40 6
BPIEE B 4E . Brachionus forficula 651 48.27 1
AR B HS I Brachionus budapestiensis 2 0.12 15
SRR &S 1 Brachionus diversicornis 2 0.16 15
1988 B4 B Brachionus angularis 1 0.03 18
BRI £, FH %G 1t Keratella cochlearis 4 0.23 13
f il g, HE 58 1L Keratella valga 35 2.61 9
fh4E%e Rl Asplanchnidae
I G #ESE B Asplanchna brightwel 47 3.46 5
HEFS Rl Notommatidae
VS HTE %5 . Proales sordida 1 0.09 18
/INESK R Cephalodella exigua 2 0.16 15
JBEE k5 Cephalodella sterea 6 0.47 11
G5 Scaridium longicaudum 1 0.01 21
15 Fl Gastropodidae
PEUR TR 5E . Ascomorpha saltans 4 0.26 13
L Synchaetidae
EHEZ B B Polyarthra trigla 36 2.63 8
B Hl Testudinellidae
VRIR %S . Pompholyx sulcata 6 0.45 11
WK ER % B Filinia maior 150 11. 11 3
# f3Z Cladocera
ik 7%F} Sididae
45 B 75 13% Diaphanosoma brachyurum 45 3.35 7
&2 % Copepoda
TeH5 §11Ak Copepods nauplii 212 15.75 2
Mg #i| 7k & Fl Centropagidae
BT K % Sinocalanus dorrii 1 0.02 18
SIKE B Cyclopidae
51 /NEIIK & Microcyclops varicans 27 2.04 10
ZEHVE /K & Thermocyclops kawamurai 73 5.39 4

Vs " BYCHITRAMARON 3 KR 216 AKE S 148

Note; * The average value of 216 samples from 3 water layers.

AR IE R IE S AEAE W 25 5 o BB [ 4
%, &[H] (20 2 00 07 = 00) 2L FRIZ W L
Fo B K & A 07:00 - 13:00 % T [%
(D=1.29 m) ,J5 EF BMAZEM 09 : 00 FFih T RE,
£ 15: 00 KK (D=1.63 m) b5 08l b A%
JEFM 11 1 00 FFEE R, 5 15:00 (D=1.38 m)
J& BTt BB RAS M B R RS R R THE R
PO 4-b) , 719 : 00 ~02 : 00 FERLETH)Z,
03 : 00 —09 : 00 Z ¥t 2 M RIZ T, BEJ5 &
JZ 10 2R ZIERS o4 AE 00 00 F-1f ) 3%
JZiERS, E 11 : 00 JFIR FRE, 5 15 ¢ 00 ik iRk 2
(D=1.44 m) , B )5 b T 08 IR = ode UZE R [A]
(20 : 00 —07 : 00) FF[4 3% 452,08 : 00 — 18 : 00
BT, 2 13 2 00 fEZREIR (D=1.56 m),

2.4 KIMERFEFFEHMEERIEXSH

AN JZFREE R 5 i s R A S 23
Pl 3,

TERIZ RIS 0 R BE R IR B 2R B A
RSP BT R fe ORI AL 20T 4 TR 1)
BEX SRR R AR (P < 0.05) . #Firsh iy
SVEE FEHL MR TR RS A TC Y AR Y
WK AR pH W HA B AR R
(P <0.05) . ¥ % 2 80 i iy sh ) 5 B2 bR A2
OB R IC T AR R W R LR
(P <0.05) i1 v 5 50 P2 1 2l ) 1) 0 B2 8 26
FITC T AR B BA B35 IR0 (P <0.05) 5 B)
B R SGax R W B HAT 3% (P <0.05) AR
S, FEE SRR I B 14 5 L -5 It 2 20K 3 G\
E RIPS e
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K2 ARMFHIMERTEBERAEYMA Morisita 1555

Tab.2 Morisita index of the primary zooplankton groups and dominant species in Yueliang Lake

H W i} 7] il K2 B e SRR ER R B4k
19 : 00 1.06 1.00 1.06 1.06 0.99 1.05
20 : 00 1.01 1.11 1.02 1.03 1.03 1.04
2013 - 08 - 01 21 : 00 1.02 1.03 1.01 1.02 1.01 1.00
22 : 00 1.11 1.02 1.19 1.12 1.06 1.25
23 : 00 1.03 1.04 1.00 1.06 1.01 1.02
00 : 00 1.12 1.06 1.07 1.14 1.05 1.03
01 : 00 1.01 1.15 1.00 1.00 1.06 1.00
02 : 00 1.01 1.07 1.05 1.00 1.05 1.05
03 : 00 1.08 1.03 1.10 1.16 1.00 1.15
04 : 00 1.04 1.13 1.09 1.07 1.34 1.07
05 : 00 1.08 1.06 1.11 1.09 1.09 1.16
06 : 00 1.01 1.00 1.01 1.02 1.21 1.09
07 : 00 1.14 1.16 1.01 1.18 1.01 1.04
08 : 00 1.05 0.98 1.01 1.05 1.01 1.03
2013 —08 - 02 09 : 00 1.05 1.24 1.05 1.10 1.16 1.04
10 : 00 1.01 1.32 1.02 1.01 1.07 1.01
11 : 00 1.05 1.24 1.12 1.12 1.03 1.15
12 : 00 1.01 1.03 1.00 1.06 1.07 1.00
13 : 00 1.01 1.04 1.01 1.05 1.35 1.01
14 : 00 1.00 1.20 1.02 1.00 1.05 1.02
15 : 00 1.02 1.14 1.08 1.06 1.00 1.09
16 : 00 1.00 1.00 1.02 1.01 1.02 1.00
17 : 00 1.03 1.21 1.03 1.05 1.07 1.03
18 : 00 1.02 1.17 1.03 1.15 1.11 1.03
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Fig.2  Diel vertical distribution and mean residence depth (D value) of zooplankton in Yueliang Lake
TEFR R TR S 00 B B BE e e S 2R R B 3 i
R A8 HUAY R 5 A 3R B IE A G
(P<0.05), RLFRGHRERMEE MEMKER 3.1 WHHRATZERIYEETIBERX

SRR EE L TR G IR R S TR 2% Fof A58 s 7, 7 1 s ) ad 7 BT RS R
P EIEMSR (P <0.05) IR Rl AHEA7 I R B K AL (Han & Straskraba, 2001)

TENGJZ B T S5 AL R =R R p% 2000, 5 B 200 A5 TR E ROK 2 , TR
JELA R M4 3R a W SBUARMEE R E ML KARERAAAFENEETHEX (Mavat,
(P<0.05) &b, sh i B B R HoAh 2K B F i 1992; Semyalo et al, 2009; Doulka & Kehayias,
PP S KB ) T AR A 2 2011) o AWFFERI, BoK S TTIA A S5l i
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Fig.3 Density diel vertical distribution of zooplankton major groups and dominant species in Yueliang Lake
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Fig.4 Diel vertical distribution of the mean residence value for the primary zooplankton groups and

dominant species in Yueliang Lake
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Tab.3 Pearson correlation coefficients between environmental factors and zooplankton density

TR , K/ s/ 4R o/ kv M5/ FEm g/

L) = C oil NTU pg- L7} mg-L™'  pS-em”! 1
*£Z -0.709 -0.636 0.019 0.183 -0.490 0.438 24
A i) -0.022 0.053 0.092 0.496 -0.022 -0.166 24
= 0.247 0.276 0.396 -0.013 0.231 -0.226 24
2 -0.614 -0.508 0.181 0.250 -0.368 0.342 24
il Y= 0.076 0.162 0.210 0.562 0.053 -0.243 24
+ K2 0.335 0.369 0.417 0.097 0.221 -0.195 24
*KE -0.519 -0.056 0.440 0.573 -0.632 -0.108 24

= ;
" Kk 2 -0.317 0.043 0.205 0.632 -0.530 -0.330 24
- =) 0.127 0.108 0.216 0.615 -0.358 0.331 24
i 2 -0.603 -0.704 -0.351 -0.095 -0.447 0.532 24
e 2 -0.222 -0.348 -0.414 -0.207 -0.074 0.290 24
K2 -0.099 -0.093 0.093 -0.361 0.199 -0.236 24
SR x£Z -0.438 -0.451 0.313 0.285 -0.220 0.300 24
) 0.350 0.307 0.270 0.408 0.278 -0.417 24
i fei K2 0.351 0.306 0.236 0.340 0.094 -0.067 24
" b ﬁﬁ:—: -0.592 -0.628 -0.249 0. 000 -0.521 0.440 24
i 2 -0.080 -0.097 -0.399 -0.205 -0.040 0.248 24
i@ ALK i3 -0.049 -0.027 0.063 -0.346 0.074 -0.216 24
i T *£ZE 0.144 0.046 -0.162 -0.234 0.037 0.117 24
Y= -0.107 0.151 0.002 0.169 -0.069 0.247 24
feh = 0.280 0.335 0.507 -0.350 0.310 -0.323 24

LR R B AR (P < 0.05).,

Note : Significant correlations are shown in bold( P < 0.05).
A8 A5 R T BT RS TG SRR — 3

BWFFE K B, 8 BTG G R 4 /N i sh )
AT HEFILH (Semyalo et al, 2009) ; 754 B HE
B AR I KR SR 2 A B B R % AR )
(Hu et al, 2014) . ARWF5E K, 4 B EZ A0 78 H
LW RIZI R ik T RA B, —
Wi FRE (B E, 1964 X B P+ A E H R,
1991) , J 52 i v JC 5 & 44 o5 AR 2 28 BB R 1Y
67. 9% , RIHAR LSS0 7341 5 TC 1 S A% 3 A — 2L,
FERETREZMNZ, ET 58, 8EF KRS
B RIZIP R EBIEE R 3.5 m Afy  JEiEH
AR EWPF (ESER5,2010) 5 17 75 R ] — L4
HIERBIEE TR 4 m (FLA H55,2009) . AHF5T
R, AR A2 (R FHRER) AR im) E %
SIARTERIZFIZ WAL R 2850 A T 2 FUIR
2, EEIERBIEER/N (0.81 m) ; ife dURIER 22
(TR IR BE AR 0.5 my S AT AR IS ) 12 B
TR FE A/ NI IR R, — )y T 7E T HAT RS 06 2 i
FOKTRBR ] 5 55— 5 178 T30 1 WA A R 7K 2 K Ak
HEME Y A 2 S (B 1) R B K IR e 2
SRR s Y EAE A I R N
3.2 BURTFHZERIVEESHEIBHZME

T EY B RE B2 H TR S

(Han & Straskraba, 1998 ; Liu et al, 2003 ; Liu et al,
2006 ) ik J3E e P4 0 ] 42 52 0 4% ) o ke 0 A
T i A AEE Y R (Doulka & Kehayias,
2011) ,—ERR B b3 W o i 3 9 1% 2 ELT % (Han
& Straskraba, 2001)

AW 5T KB, K il R R S A A B
B 52, 7E KRR 2 PRl s i) 3 T2 S KR 5
FHRMKKR (P<0.05,%3), FLEENETH
SEWK BB 7K 5 2 RS AR 2, 22
TR, O SEKIR A B R BBk (K1),
T A K I I R 5 L TR S Y
KT BRI Z , B H) 7K I AR I 78 50K
= (K2,E3),
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Summer Diel Vertical Distribution and Migration Characteristics
of Zooplankton in Yueliang Lake
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1. Center for Watershed Ecology, Institute of Life Science and School of Life Science,
Nanchang 330031,P. R. China;
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Nanchang University, Nanchang 330031 ,P. R. China;
3. National Ecosystem Research Station of Jiangxi Poyang Lake Wetland, Nanchang 330038,P. R. China)

Abstract: Zooplankton typically display diel vertical migration and this study characterized the vertical distribution
and migration of Rotifera, Cladocera and Copepoda in Yueliang Lake, a small (3 hm®), shallow ( average
2.0 m), urban reservoir in Nanchang City, Jiangxi Province. From 19 : 00, August 1 to 18 : 00, August 2,
2013, zooplankton was collected each hour at three depths (0.5, 1.5, 2.5 m) at three sites. Physiochemical fac-
tors (water depth, pH, dissolved oxygen, conductivity, Chlorophyll a and turbidity) were determined at the three
depths, each time a sample was collected. Variation of zooplankton densities and physiochemical factors at each
depth was analyzed using one-way ANOVA. The correlation between zooplankton density and physicochemical fac-
tors was analyzed by Pearson correlation coefficients. A total of 20 species of zooplankton (16 Rotifera, 1 Cladocera
and 3 Copepoda) were observed. The dominant species were Brachionus forficula (48.27% ), Copepoda nauplii
(15.75% ) and Filinia maior (11.1 % ). Morisita indices of the primary zooplankton groups and dominant species
were > 1, indicating that the zooplankton community aggregated by depth. The vertical distribution and mean resi-
dence depth (D) of zooplankton varied significantly between day and night. Zooplankton aggregated in the middle
layer at night (19 : 00 —05 : 00) and gradually migrated to the surface layer after 01 : 00 am. During the day
(06 : 00 —18 : 00), zooplankton gradually migrated from the surface layer to the middle and lower layers. Rotif-
era, Cladocera and Copepoda, the primary zooplankton groups, all ascended to the surface layer at night and de-
scended to the lower layer during the day, but the migration range of Rotifera and Copepoda was smaller than that
of Cladocera. The migration characteristics of the dominant species ( Brachionus forficula and Copepoda nauplii )
were consistent with their groups. The vertical distribution of Filinia maior was significantly different among the
three water layers (P <0.05), but diel vertical migration was not obvious. Pearson correlation coefficients show
that water temperature, pH and dissolved oxygen significantly influenced the diel distribution and vertical migration
of zooplankton in Yueliang Lake. Our study will provide a scientific basis for assessing shallow urban lakes and con-
tribute to the on-going research in aquatic ecology.
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