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Fig.1 Sketch of investigating stations
in national aquatic reserve
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TR B W S AR R AR T 25 SRR AR
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F| ] Margalef = & BEF5 % (R) ™ | Shannon-
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FER B TRAR I DX Ui 3h W A v S A AR AE AT
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S TRWFSIY 4 [T 41 i, Horp ARSI 20 7, o
U X Il B M 28 B R 48. 8% 5 4 2K 14
Fir, o 34.15% s BSJE 2 5 Fh, 5 12.20% 5 KA 2K
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PAESBEREH Y > 0. 02 5 g PFFl, PR X
WAL E B S LB 2 [T 5 JB 7
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2.2 RIPRFHFIUEEMENE

PRI X T2 W5 3h ) 2 BEAS WR O 1 755,25 ~
7 023.38 ind/L, -3 3 483. 44 ind/L, B K 1E
H PR R I 2 5 T, e/ M H BLAE H A
TAIX 1 4 S 7T s A=) B AR R D 0. 36 ~ 5. 34 mg/
L, P30 1.67 mg/L, B KAA FIAE  BLAE 2 5
B/ ME BB X K 6 S Wi . Bl
IX 3P 3% BE AR I 1 798. 88 ~7 023. 38 ind/
L, -39 3 388.07 ind/L; 4 ) R AE 1§ ) 0. 67 ~
5.34 mg/L, ¥4 1.98 mg/L, SCH X 7717 309
WREASIE A 1 755.25 ~ 6 459.75 ind/L, 3K
3578.82 ind/L; ) AL IE H 0. 35 ~3.12 mg/
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Tab.1 Species composition of zooplankton in national aquatic reserve

Y)Ff species

YyFh species

JE A= 3% Protozoa
1 [F55 1 Centropyxis sp.
2 RTARP5E M Difflugia acuminata
3 /NREPSE N, Difflugia australis minor
4 BEW5EH Difflugia biwae
5 WilkiEb e i Difflugia difficilis
6 BT H5C I Difflugia glans
7 BRIERN5E I Difflugia globulosa
8 X Amb5EH Difflugia gramen
9 KR F| FRHP5E . Difflugia lismorensis elongata
10 A 22 7b5¢ H8, Difflugia mulanensis nov. spec.
11 #Eq#b5e 1 Difflugia sarissa
12 #b5% 1 Difflugia sp.
13 B Colpoda sp.
14 JEE4¥ 88 Cyclidium sp.
15 BIAHEE M Didinium balbianii
16 MIPHEE B Didinium nasutum
17 K#iH Dileptus sp.
18 5% H Ht Glaucoma sp.
19 Kk it Halterria gradinella
20 K50 0 B8 Lagynophrya mucicola
21 k¥ iy Strobilidium sp.
22 FYE VUK L, Tetrahymena pyriformis
23 WK 7 M Tintinnidium fluviatile
24 B k& 5e e Tintinnidium entzii
25 /N5 H, Tintinnidium pusillum
26 HETEA4S 55 Tintinnopsis conus sp. nov.
27 YLH 44 7E H Tintinnopsis kiangsuensis
28 KRI85 L Tintinnopsis longus sp. nov.
29 4TBA48 5¢ B8 Tintinnopsis potiformis sp. nov.
30 K448 5T By Tintinnopsis subpistillum
31 B FE L Tintinnopsis tutuformis
32 F A4S 5E M Tintinnopsis wangi
33 4h i Vorticella sp.

#1194 Rotifera

34 ZYR LS B Anuraeopsis fissa

35 R M EESS . Asplachna priodonta
36 A4S ML Asplachna sp.

37 5858 R4 Bt Brachionus angularis
38 J A 48 . Brachionus budapestiensis
39 BAPRE R4S Bt Brachionus calyciflorus
40 ¥Wp%g i, Dicranophorus sp.

41 RS B Euchlanis dilatata

42 12315, F 48 . Keratella cochlearis

43 i1 fe F 48 Bt Keratella valaa

44 4 TFfp, B 48 1, Kerateua quadrata

45 E 3FjiE4s 3L Philodina megalotrocha
46 KL %8 1 Polyarthra dolichoptera
47 £ L ety Polyarthra trigla

48 51 Rotifera

49 K L5 Rotaria neptunia

50 HRPEREE HL Synchaeta pectindta

51 st R4 3L Trichocerca lophoessa
52 S5 fI 5 48 I Trichocerca similis

Fiff12& Cladocera

53 [EJE &M% Chydorus sphaericus

54 KHi% 5% Bosmina longirostris

55 K )7 143% Diaphanosoma leuchtenbergianum
56 fARMLLF Ceriodaphnia cormuta

B2 Copepoda

57 5EFB R Hii% Alona rectangula

58 &7k & Cyclops

59 R SIKFE Thermocyclops taihokuensis
60 W RLAEYT K% Sinocalanus dorrii

61 L5 4h& Nauplius

62 MR 48/K & Neutrodiaptomus mariadvigae
63 IR /KF Schmackeria inopinus

64 FRAEA K B Limnoithona sinensis

R2 RPRFHENMABHERS

Tab.2 Composition of dominant Species of zooplankton in national aquatic reserve

. X Bl X LEX
YjRh  species :
Teserve core area experimental area
L 5 B Polyarthra trigla 0.22 0.19 0.29
) Synchaet: tindta 0. 06 0. 06 0.12
#; H12K Rotifera BARTEE S I, Synchaeta peci .
W 0, B %8 Bt Keratella cochlearis 0.04 0.04 0.06
FhEE% b Asplachna sp. - 0.04 -
BIERIEL 5T W Tintinnopsis tutuformis 0.20 0.26 0.16
[— WK 55 Tintinnidium fluviatile 0.10 0. 08 0.11
I;rotijoa F RAURFE L Tintinnopsis wangi 0. 09 0. 06 0.11
Kf 214275 Bt Tintinnopsis longus sp. nov. 0.06 - 0.04
5% H 18 Glaucoma sp. - 0.05 -
=" RRR B
Note:“ — ”mean not appeared.
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FIH 6 MW AL 18 A~ RAE SR U 3h ) 25 B
ALY B B8, BT ARCGIS 10. 3 14, ff i 32
BEWEEMRI X IR R EMEYER
2 [B)RHE o DRI X I 1% 3h 4 45 BE 0 A ) i 5 [
FRAEARXT R , FZR I o XA T R #F A
JEEMIX . S BEIRART & , O T I X 6
ST R AR K ER IR S W) % B (B N
R A B Yy, Hop R L8 58 IR ( Tintinnopsis
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nov. ) FligE H H ( Glaucoma sp. ) 5 1% Wi 1 ¥ 37 3
Y B S L& R 82.83% , B A S A
REAMEIR D, £ WA AR H L, fRP
X EE i 3l 4 4% BE AR A ) B 2 (AR AR 2 B0 Y
9 X285 PEAIR P I 8 X B v DA B P b AR IX A=
YRR R XA B (8 2, J
3)o

1 1755~2341

~~~~~~

5853~6437
6438~7023

B2 RiPXIF N30 E E = E$FE (ind/L)
Fig.2 Spatial characteristics of zooplankton

density in national aquatic reserve

2.3 RIPRFHEHMEE S HE

RIP X RAE RF I sh BV £ 5 IR
(R)ZEWEH]1.02 ~1.96,F1 0 1.37 , B K{EH
BT R ER X B 2 5 W T, foe/IME H BT LR I8
XH) S 5 Wik &R E(H) 2L 2. 02 ~
3.47 30 2. 72, Fr R AH H BT R FM X A9 1
S W, BR/ME 1 BT AL AR X ) 6 ST ; 1
SIEEAER(E) AL iE M 0.59 ~ 0. 85, F#75 0. 72,

I RABH BT P30 XA 3 5 Wi, /)M H: B
TALFBIX K 6 SWiH . FFEET ARCGIS %58
EELEE DT 58 R 3P DX 0 3h W A A< 48 B == [ 4
ik, Z5 R A0L T 45 BE A A = B 4% R, 18 XA
P i b S R R o H (B 4) .

& 0 8

Wk 0. 3564~0.9106

. 0190~2. 5731
. 5732~3.1272
. 1273~3. 6814
. 6815~4. 2356
. 2357~4. 7897
[77714.7898~5. 3439

3 RPXFHEYEMEZ HHFHE (mg/L)
Fig.3 Spatial characteristics of zooplankton
biomass in national aquatic reserve
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. 66 .

. 8300~2. 9909
. 9910~3. 1519
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Fig.4 Spatial characteristics of Shannon index of

zooplankton in national aquatic reserve
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2.4 FRIPRKHFEERTF

PRIIX A R R TP BTG Je 48 BOAR IR
0.15 ~0.93 mg/L, 7 0. 49 mg/L; TN 251 Jy
0.40 ~1.57 mg/L, 3 0. 83 mg/L; COD,, i
270.52 ~1.36 mg/L, ¥4 0. 65 mg/L, ZERHE
B, R X DO Fil pH EJ4F & (b RAK IR 52 i B AR
#E) 137K BihR v TP F1 CODy,, B AF4 T 2K i
PedfEe PRIPIX EZAER AR E I 2K BT, TN
HHAHR . RIPXEREGSKREGEERR
GBI IR 48.76 ~62.71 mg/L, F3% 54.04

mg/Lo HAFREHIT 6 ST , e/ e H B
T2 50w, WHEaREE T8 EREK™
PRI KKK RER G ERRENRE
BESRME, KN AR TS R

AR ELERER, R KB R0 XK
PREMARS TEREX (K 3) , HJRE 5 R X )
BEXRIAR(E L) o BTRIPKE 3 O XY
PLTF W X BRI 7K 38R, R G0 X 7K 38R 5 %2 2]
FC AT A R NS TGS B, BT5 3 A
5 T/

®3 RIPXARERTF

Tab.3 Factors of water environment in national aquatic reserve

SEREWTIE TP TN CODy, Chl.a NH,*-N /KR T DO H  SD/ JKIE depth bLiYic
sampling sections /(mg/L)/(mg/L) /(mg/L) /(pg/L) /(mg/L) /C  /(mg/L) P em /m (NTU)
1 0.089 2.03 3.87 7.7 0.11 8.9 11.16 7.62 22 3.0 58.8
2 0.090 1.23 3.69 9.5 0.10 8.4 11.27 7.68 37 4.3 40.6
3 0.101 1.29 3.55 11.2 0.13 8.5 10.98 7.65 34 2.8 29.6
4 0.107 1.45 3.27 11.5 0.13 8.4 10.16  7.51 34 3.2 34.8
5 0.133 1.59 3.49 11.9 0.21 8.2 9.96 7.40 33 2.8 40.0
6 0.067 2.33 5.66 34.2 0.15 8.2 11.13  7.59 22 3.0 63.6
B{Iblz‘jgﬁ 0.088 1.94 4.27 17.8 0.13 8.5 10.82 7.57 26 3.1 52.4
average in core area
i
%%Z%{E 0.108 1.37 3.58 10.9 0.15 8.4 10.74 7.58 35 3.3 36.7
average in experimental area
{%*Flzj:g{a 0.098 1.65 3.92 14.3 0.14 8.4 10.78  7.58 30 3.2 44.57
average in reserve
2.5 RIPXFHFEYETE RDA HH7 ISR (& S) o
MRIE IR X &R RIS Y B B & .
3 4k

Fo BT X #6417 DCA 434 i b it 7 i , 1)
FATREIRIG ) 21 RN (R 4) ] 8 DA HEF
##4T DCA 730 #1. 45 5# B Lengths of gradient 55
—Hli/NF 3.0, 3E & #E1T RDA (FRIERIAL) 4347 o
B 1 Fnfh I A RPAEMELIS R 0. 227, i E /Y 8 Fh3F
PR R B 92. 9% MR E B &, I Fh
HeF Rl S E AR, AR R B0CH 0..000 2, A
WP AR R BN 0,

RDA 734 45 R 8.7, CODy, | Chl. a. 1 JE il
TP FZAEM | Rl sh Y 74, Hor Chl. a Fi
CODy, 5 %h T #H 56 & K, M2 R84 7 b
0.882 0F10.688 5, JF £z FE 5 DO # pH
BIEMHX, 5 TN 2R RHRENFEHE TP
FKIREIEAMR, 5 CODy, il Chl. a 2 HAHK,
PRAP X 4 25 PR i S W B 9 v I AR 3 W) B ABEE T
pH AVA SRR B A & BBARM K EIRE , 4 &
KIEE A T E FRFE B A CODy, B KRR
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AZRP X AGHEILREDN TSI 64
B, SR EHR AR AL F AR AR S Bk
AR VAJR A S RGeS B 3, B SRR 2R Y
YIFhR R AN A R > o R R R R EY
FHIFE Y B BR K IR R A O R, &
FRER M T F A N B A ERIRB R R
HEEMEYRMEERE" . ZItEm, 4%
PRI X3 e Sh W % L3280 ol SR A Sh W A g
B, B — BRI O B R 2 B, X S 1R
BT S WA T EES RN, 5REPR
M, R A B ARE R KA FTE
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RE! MBS, AR E LRI
BEMBRE BERE, SRR IFEY K L7



58 X B, S T E R BOK R R IR AR X & R e sh R T AR AE S i T 699

RONL LA B A B ) T AT A R
TKIREY DS IR TS A SR A TR/
JE A Sh e B, R TRV AR SRS e T

TSR INEL VR W B S RE X S R R R A
1) My T 2 AR

4 DCA SHiHENHES
Tab.4 Numbers of selecting species in DCA analysis

s Yirh

number species

%4 Yikh

number species

spl WD TE B Difflugia difficilis

sp2 BF5e I Difflugia glans

sp3 BRIEH5E I Difflugia globulosa

sp4 N ORM5E I Difflugia gramen

spS HIEMIE . Didinium balbianii

spb K Fi bt Dileptus sp.

sp7 1% B 8t Glaucoma sp.

sp8 WKFFE I Tintinnidium fluviatile

sp9 YLIMPI4R 72 B Tintinnopsis kiangsuensis
spl0 KA 14872 1 Tintinnopsis longus sp. nov.
spll BRARA4E5E B Tintinnopsis subpistillum

spl2 EILRIL 5T 1 Tintinnopsis tutuformis
spl3 T KU 5E I, Tintinnopsis wangi
spl4 bt Vorticella sp.

spl5 S E4E B8 Asplachna sp.

spl6 188 B % 1 B rachionus angularis
spl7 AR R 58 18 Brachionus calyciflorus
spl8 YT f5, B 45 Y Keratella cochlearis
spl9 i 58 5, B 42 M, Keratella valaa

sp20 E L5 B Polyarthra trigla

sp21 HARYER 4 B Synchaeta pectindta

splsplb

-1.0

-1.0

B S RIPXZFZHEHYHEDF-HE
KXAHK RDA Z4HFE
Fig.5 RDA biplot of zooplankton species and

environmental variables in national aquatic reserve

3.2 RIPRFFEZHY R E = EAHE

I 2R K o T B R AR B X Rl
i 1 km 58 200 m [T 3E 53 T BIARE , L
P T8 DX 7K A 3l 1 A 52 e R B g T P R AL
FRWIDS, KA )5 B M BRI HCRE 1 AR XS
B WASSREY, AT R0l X K RAE B
TR S AP R B AR ) B M B, A
R AR 34 B 10 34 BE A {6845 T #0000 X 9 1 0
ShPIREE SRRt R T A ER AL R X, A
I ARCGIS 7 [a] 4 {EL 3R B PR 37 [X 3 05 3l 49y %%
JBE W R 2o R S B3 16 JR) L 17 I 3 Sz BB

T XL, 7T RES AR X P9 & XK S AR 25 3
BREEREEML, 0, RIER X IhEES
X, b X BT R &K X, 3R KR 5 %
B DA AR LA B N2 35 3 5, K TR
AR TS G ) 94 B, PR 0 XK IR 3R
SRR A LS TERX,

B2k
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The characteristics of zooplankton community and impact factors in national
aquatic germplasm reserve of Xizi Lake in winter

LIU Kai', JIANG Shulun®, ZHOU Yanfeng', DUAN Jinrong' , DING Na’, XU Pao'*

(1. Scientific Observing and Experimental Station of Fishery Resources and Environment in the Lower Reaches of Yangtze River,
Freshwater Fisheries Research Center, CAFS, Wuxi 214081, Jiangsu, China; 2. Wuxi Fisheries College, Nanjing Agriculture
University, Wuxi 214081, Jiangsu, China)

Abstract: In order to explore the community structure of zooplankton in Xizi Lake and its relationship with
environmental factors, the species structure ,dominant groups and distribution of zooplankton in Xizi Lake were
investigated in December 2014 while RDA analysis was conducted to grope for the nexus between dominant
species and main water environmental factors. Totally 6 investigation sections which contained 18 sampling
points were set in the national aquatic germplasm reserve of Xizi Lake. The results indicated that 33 species of
protozoa (51.56% ), 19 species of rotifer (29.69% ), 7 species of copepoda(10.94% ) and 5 species of
cladocera(7.81% ) were comprised. The dominant species of both core area and experimentation area were
protozoa and rotifers. The range of zooplankton density was 1 755.25 -7 023.38 ind/L and the average was
3 483.44 ind/L. The range of zooplankton biomass was 0.36 —5.34 mg/L and the average was 1.67 mg/L.
Community richness index (R) ranged from 1.02 - 1. 96 while the average was 1.37; Shannon index (H')
ranged from 2.02 -3.47 and the average was 2.72; Evenness index (E) ranged from 0.59 -0.85 and the
average was 0.72. Under the common influence of both the degressive pressure of predators and the decrease
of food resources, small individuals like protozoa and rotifers could benefit from the external winter
circumstances of the reserve, and as a result, ecological dominance of zooplankton community were inclined to
aforementioned groups. Besides, impacted by hydrological characteristics, the number and biomass of
zooplankton species and diversity index of the southern part excelled those of the northern and central parts as
a whole.

Key words: Xizi Lake; national aquatic germplasm reserve; zooplankton; community structure; biodiversity
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