) - “‘ AYY AY)
5525 B4 6 M LW EHEREER Vol.25, No.6
2016 4% 11 A JOURNAL OF SHANGHAI OCEAN UNIVERSITY Nov., 2016

NEHRS: 1674 -5566(2016)06 —0908 — 10 DOI;10. 12024/jsou. 20151101592

A RIEERFARTHRFFERERFREFZENDHEFHENTAR

Y, BAEE, BaeR, A W, BEM, RIE, T W, RER
(L. S PRV G B DRG0 KR KT PO VIR ERBERL% W S0 3, 1035 JE9 214081 2.
SO TR B TTH R 214081)

1 . 2014 AFEAZR00 XA T e B WA ) 58 K 7 o 0 VR AR B DR R VA et K v £ ) R oK
PR B AR AT R A ST T IR SR IR G R R DA RO A R . SRERET L PIAMR AP IX
RIS ST b, S LUSAE S o AR . Hor il pg B i X 4k 38 Fofr, (4% S A= 24y 22 i, A8 0L T B A
SR 6 i BUAE 3 Bl R AR DX AL 39 Fob G4 I A= 2 23 il AR L6 B BT b B3 B RS
BoARAP X FIR v W AR AP DX 0 3l 0 % s 4 43530y (131317 +500. 53 ) 4~/L FI (1 601. 46 +669.02) 4~/L, 4=
Y 43 514 (0.23 £0. 12) mg/L f1(0.41 £0.50) mg/L, BRIV ZREVEFEBOTAN S5 5 SR, FAL R 3
¥y rp BTG Y AR e LR A XK B T g Be R 371X . RDA SR A2t SRR B, K R B pHL L i25 W] 32 J2 5% il
TR BOORY DI S REVE S5 0 1 R 3R, IR AR ol O A X ) = 2 52 0 A1 0 Ay 7K il St IR R i 4

R a MR LI

KA : WEWT s ERGUKT R BHRORP X FRIF S KRB 5 TUR T

HESES: $932.8 MHERAREED: A

TR R R TLIR = 4, 22K 241 000
ke, AT 11 28 3 T80 H JBE A 1 DA 9 T O R
SR 2 490 km, T HE RS BOR W) s [ K G0K
b S TR PR X (T SR A i R BEAR 37 X)) FITHE
TS U e, < ) fif [ 0 0K 7 ol o B AR 7 X
(I SCTRTPRIR U e 47 X ) 28 07 B 35 1] 7 ¥
il L, FL P R BEOR Y XA T R HE R T
o[BI £ 2 EF 1T AR 2 1] 9 ] Bk ek, F
XA 1000 hm? s JpI TR LR DX A7 T2
A PRI BT IR TR o L T F R U, G T AE
WAL P AR AR 2 R L, R 2 I AT
] AL, AP XA 1671 hm?

TR BP9 7K AR 25 2R G 1) T B 4 R
or AR AL RERL I BN AR B AL B A AR A B
R EAE Y PRI B T IR
AT FIEIS RO | U AR 20l A ) ) il
FERE TR 2 U B P AR 7 2 R PR 2 K IR 25
RS RN EEIEM IR " R4l

YRS EHA: 2015-11-04 & E B #: 2016-06-13
E&UHE: ERPHEM AP E9H (2015DKA30470)

JFNEAF 12 14 78 A T LA B W /K 3 A 25 3R
JECRMPES o R T O O U S A
FEEHRGE , B A BRI T R LR i
T B U S IR (R0 52 0 5 PN G 13 20
AP AT e B i Sh 4 19 2 Bl A O 5 XBE Bt
S OT R T I R T IR R S Sl M
SERIRFAE o SR, X T IRT O P i 9 e B OR3P
DX AT 2% e 47 DX B s W 98 R DL ARGE . A
BIFFE RT3 Y AR ] 58 7 ™ ol o B IR 3 IX &
TPl YIS AT A, R AL PR AP X &
PRI SR ETS A5 R R E S OSSR R [ 1, DU O
AL R 477 X R 3 ] 37 a8 A 25 30 g O 47 A0 3l 5%
TS PR LB LA

U BRI

1.1 HEkEFERIRE
2014 47 12 H {EHERT Befr 3 DRG] Uk ok fr 3
DX RE BRI, JF P 9 T B AR 37 DXL 9] O3 bk

EER A X FL(1980—) , 3B, BB 01, W55 77 ) kA= 355 . E-mail ; liuk @ ffre. cn

BIEEE: &Y, E-mail ; xudp@ ffrc. cn

http: //www. shhydxxb. com



6 1]

X B, A AT R 1 SRR il B B IR AR AP XA PR U Sl R R R RO BT 909

PRI IX B2 30 km Ak, HRAEA PR3 X9 DI REIX
RIFE2 BECOK A A4 W M) 5 9 2 D o
FIRAE L, E_ BRI XA BCE 8 A1 A W
T, A% 0 DX HT BB 3 18 A B 1T (9 R B
P W 1,23, F] Uk We PR 47 X i 6.7

N

i)
L
0"1"2—4_6—8Kilo eters

Huaihe River
m LK X experimental area
| %[> [X_core area

Y3 river

32°36' 0 32°39° 0" 32°42' 0" 32°45 ' N

116°42'0" 116°45' 0" 116°48' 0" 116°51' 0" 116° 54’ 0" 116°57 0" E

&1

8), LY IX Y BEE S AW i, Herp e g Be R0 X
AW TT R (57 T3 0] 370 5 R U e R 3 DX W 1 3 7
TSR IE T, WD 4 7 T SO e, Ry
(LT e 3, BT I P B 3 SRR A
PIASDRAP X AL B 48 AR RL(IET 1) 6

z
>
(=
g XN
|0124 6 8. 8
= i 1] ometers Ting B3 5 Hi]
% 118 %1l Huaihe River
® - 7 “Tuhill
>
ﬂ .
8 £
> Qinji town
ﬁ ® own 1
& s ¥
= - igﬁlz experimejftal area
%0 X core are:
?@ 3K river 1
§>! P30 1760 NP0 U720 NP0 NP8 O'E

AR REHETEE

Fig.1 Sampling stations of two national aquatic reserves in Huaihe River
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Tab.1 Categories and assessment value of water quality

BRRENS AR R
class of eutrophication TLI(Y) qualitative evaluation
X8 3%/ oligotropher 0 <TLI(Y ) <30 1
H1 78 3/ mesotropher 30 <TLI(Y ) <50 58/
(%2 /) & & ##/light eutropher 50 <TLI(3, ) <60 B2 3 Y5 Y
(P ) & & FE/middle eutropher 60 <TLI(X ) <70 HRE G Yy
(E ) & & 37/ hyper eutropher 70 < TLI(Y ) <100 EERCE

1.4 HIELESSIT

i F CANOCO 4. 5 F {443 B 77 Ui 5l Wy B v
SR TR, LR TE S R BRI =
25% I 2 /DTE—-RAE AT EE =0. 5% Ry 4%
A THRE , RS ECIE R pH LAAM AT 1g (2 +
1)

2 AR50

2.1 RIPXAFERTF

TR B AP X &SR FE A TP & &8l
0.05 ~0. 17 mg/L, 5% (0.103 £0.012) mg/
L; TN 2505 4 2.57 ~3. 19 mg/L, E#H (2. 85 +
0.10) mg/L;COD,, A5 iiE 7 0.56 ~0. 63 mg/L,
75(0.59 +0.07) mg/L; KIRLEG & FRRETR
A E 7 50. 01 ~56. 15,24 52.77 +1. 25,
TR PR AP IX &SR AE 2L TP & 5 A2 15 0. 07 ~
0.10 mg/L,F#14(0.084 £0.004) mg/L;TN 7§
R 1. 14 ~3.20 mg/L, 3R (2.42 £0.75)
mg/L;COD,, 51§ K 0. 52 ~ 1. 36 mg/L, V-3 K
(0.65 £0.26) mg/L; KIKLEGE FRRETEBUL
i R47.42 ~51.30, 1% 49. 02 £0. 86, 455
FEH IR TR R4 DX 1) LKA FE AR TR
BfRAP X (H AL R AP DX PN SR A I T (7] 32 245 bR
25 AR (P >0.05) , 32,
2.2 {RIPXIFHFSHIER

TR BOOR 3P DXL M 0 1 PR U 34 28 Jg 38
v, G045 B AR S 16 J& 22 Ff, iR sh W A S
B 57.89% KR 5 JB T R, 5 18.42% k%2
KSEO6F, 5 15.79% ;82K 3 J8 3 f, 5
7.89% . JRuRIE ORI X IS e PR s 23 T8
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Tab.2 Factors of water environment in national aquatic reserves

%&ilﬂsﬁﬁ TP/ TN/ CODy,/ Chl.a/ PO} -P/ NH;-N/ Kisc DY oH SD/em KiE/m SLiyEes
sampling sections  (mg/L) (mg/L) (mg/L) (pg/L) (mg/L) (mg/L) (mg/L) (NTU)
1 0.106 2.94 3.62 3.8 0.056 0.49 8.0 10.99 7.88 27 7.33 49.2
2 0.128 2.83 3.63 4.2 0.061 0.46 8.1 10.99 7.91 27 7.62 49.5
3 0.103 2.74 3.52 4.2 0.061 0.42 8.5 10. 81 7.77 33 11.19 37.7
W B4 IX. 4 0.104 2.76 3.51 4.4 0.057 0.59 8.5 10.76 7.92 35 8.97 37.5
Huainan reserve 5 0.098 2.92 3.52 4.1 0.063 0.44 8.1 10.74 8.07 34 5.44 29.5
6 0.093 2.79 3.46 4.0 0.063 0.40 8.4 10.79 7.91 36 7.88 38.7
7 0.089 3.01 3.64 4.2 0. 060 0.40 8.2 10.85 7.95 39 3.66 33.1
8 0.094 2.81 3.51 3.1 0.061 0.35 7.9 10. 66 7.96 53 7.07 28.3
4{H average 0.103 2.85 3.55 4.0 0. 060 0.45 8.2 10. 84 7.91 35 7.54 38.8
1 0.087 3.11 3.44 2.2 0.061 0.41 9.0 10.32 7.91 54 9.20 24.1
2 0.085 2.10 3.63 4.0 0.076 0.43 9.0 10.53 7.90 53 5.48 18.6
3 0.079 1.23 3.75 5.8 0.010 0.06 9.2 11.59 8.65 81 5.41 12.2
X 4 0.090 2.58 3.36 5.8 0.056 0.34 7.9 11.41 8.40 74 5.42 15.4
Jintuxia reserve 5 0.082 3.06 3.12 3.4 0.057 0.38 9.0 10.38 8.03 67 7.24 18.4
6 0.082 1.45 3.62 6.1 0.056 0.36 9.1 10.63 8.57 58 10.51 19.6
7 0.085 3.04 3.14 1.6 0.057 0.40 9.3 10. 11 8.47 58 12.41 20.9
8 0.081 2.81 3.08 2.9 0.054 0.38 9.2 10.18 8.67 58 10.99 20.3
H4{H average 0.084 2.42 3.40 4.0 0.053 0.34 8.9 10.67 8.31 63 8.13 18.6
®3 RIPXZFIHEIWAEKR
Tab.3 Species composition of zooplankton in national aquatic reserve
WrB R WmB R
LS BT 4 X R LS BT 4 X R
species Latin name Huainan  Jintuxia species Latin name Huainan Jintuxia
reserve  reserve reserve reserve
[RETh Protozoa FEEh Urotricha sp. +
IR T Arcellahemii sphaerica + fhde 1 Vorticella sp. 1 +
AT e e, Askenasia volvox + fhrdi. 2 Vorticella sp.2 +
(A=t Ciliate sp. + + fhdi. 3 Vorticella sp.3 +
GHA Colpidium sp. + G 4 Vorticella sp. 4 +
INEAS T Cristigera minuta + fhdi. 5 Vorticella sp. 5 +
Al [ 5 Centropyxisa culeata + #whk Rotifera
JINBRAD A L Difflugiaaustralis minor + WA RRAS ML Brachionusca lyciflorus +
AR YSFEH Difflugiaoblonga curvicaulis + YA R Conochilus dossnarius +
[ SR A Difflugia glans + K =5 Filinalongiseta +
PARRHMIE Didiniumbalbianii + WA G Ut Keratellacochlearis + +
WA by Euplotes sp. + WA Keratellaquadrata + +
Bk A Halteriagrandinella + R fa 48 1L Keratellavalga +
B Hemiophrys sp. + LG 4L Polyarthratrigla + +
TRIK FRES L Leprotintinnus fluviatile + e Rotifera sp.
T i Litonotus sp. + FARTEBF B Synchaetapectinata + +
JiE [R5 5t Strobilidiumgyrans + + REZE Copepoda
ZLIE U fi el Tetrahymenapyriformis + Sk F Cyclops sp. + +
RKEIFE Tintinnidium fluviatile + S4B S K 2 Cyclops vicinus + +
Bkt Tintinnidiumentzii + WA 817K 3 Limnoithonasinensis + +
NG Tintinnidiumpusillum + J A EIKE Mesocyclopsleuckarti +
Hred Tintinnidium sp. + TR ERAILEN Nauplii + +
KIS 5EH Tintinnopsislongus + + e K FE  Sinocalanusdorrii + +
PIERIE e Tintinnopsispotiformis + TRV K K Schmackeriainopinus + +
I SEH  Tintinnopsistutuformis + + Ak Cladocera
TR TEH  Tintinnopsiswangi + + KBi5 6% Bosminalongirostris +
FAERIEAFE L Tintinnopsissinensis + Wa55 5 5k Bosminafatalis
HEIEAUR5C AL Tintinnopsisconicus + M B IR Ceriodaphniacornuta
VLM SE R Tintinnopsiskiangsuensis + I Daphnia galeat +
AR SE A Tintinnopsissubpistillum + FRE Daphnia pulex +
iR Urocentrumterbo +
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Tab.4 Dominant species and dominance of zooplankton in national aquatic reserves

KR Ykh R BRI X TR W f AP X
groups species Huainan reserve Jintuxia reserve
B4 5% L Tintinnidiumenizii 0.38 0.02
K428 5% B Tintinnopsislongus - 0.12
JEAE B P e i<
E I 44 5¢ B Tintinnopsistutuformis - 0.24
Protozoa R
/N FE L Tintinnidiumpusillum 0.28 -

T AL T2 L Tintinnopsiswangi 0.05 0.10
ik EHEZ IR B Polyarthratrigla 0.03 -
Rotifera FRPEL 5 . Synchaetapectinata 0.03 0.02

3000 1.20
O %R density » Y& biomass
2500 1.00
2000 N 0.80
2
S-g 1500 060 £ g
S 1.
& B
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0 0
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Fig.2 Spatial characteristics of standing crop of zooplankton in national aquatic reserves
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() TEAH G M fe K (0. 263 3), 57K I 1Y £ AR G 7
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Fig.3 Spatial characteristics of biodiversity of zooplankton in national aquatic reserves
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Tab.5 Representative species of zooplankton for RDA in national aquatic reserves
T B X L/l FITRIELRI X Y Fd
Huainan reserve species Jintuxia reserve species
S1 £ F L Ciliate sp. Sl WRIK RS I Leprotintinnusfluviatile
52 Kk At Halieriagrandinella s2 WE ki i Strobilidiumgyrans
S3 WRIK RS B Leprotintinnusfluviatile S3 BR G 5% . Tintinnidiumenizii
4 WK 5% W Tintinnidiumfluviatile 4 K48 58 8 Tintinnopsislongus
S5 Bk e B Tintinnidiumentzii S5 BICAEL ST B Tintinnopsistutuformis
S6 /NEFE B Tintinnidiumpusillum S6 T A4S 7S L Tintinnopsiswangi
S7 KA 58 dt Tintinnopsislongus S7 B Bt Vorticella spl.
S8 B4 58 B Tintinnopsistutuformis S8 R Z B4 B Polyarthratrigla
S9 F KA T B Tintinnopsiswangi S9 FORIEBH B Synchaetapectinata
S10 P Vorticella spl. -
S11 W2 0 FH 45 Bt Keratellacochlearis -
S12 FHEZ IR B Polyarthratrigla -
S13 FitRYE B4 HL Synchaetapectinata -
%6 RDA %its#
Tab.6 Parameters of RDA in national aquatic reserves
i 5, sections 1 axis 1 I ] v
FHIE(E 0.205 0.118 0.087 0.065
X TR S YA R 5 PR R TR OGO &R 0.888 0.902 0.872 0.081
BRI o
Husinan reserve 17 UFSUPIRR 1) 31 43 o/ % 20.5 32.2 40.9 47.4
uainan reserve o A .
FEIEEh Y S IR EE I AE e A B 4y E % 34.4 54.3 68.8 79.8
AR AE(ELE A 0.594
FHIEE 0.373 0.195 0.125 0.067
. ) R shY R E 53R A R 0.981 0.870 0.995 0.987
D RS
S PR SRR 4 R E A % 37.3 56.8 69.2 76.0
Jlntuxla reserve NN N .
TRIFENY) 5 IR R A ME Y R E 43 L/ % 42.6 64.9 79.1 86.8
R EHIE (LA 0.875
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Study on characteristics of zooplankton community structure of two national
aquatic germplasm reserves in the middle reaches of Huaihe River in winter

LIU Kai', ZHOU Yanfeng', DUAN Jinrong' , ZHOU You', JIANG Shulun®, SONG Jiangteng”, DING Na®,
XU Dongpo'

(1. Scientific Observing and Experimental Station of Fishery Resources and Environment in the Lower Reaches of Yangize 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 characteristics and key factors of zooplankton community of two national
aquatic germplasm reserves in the middle reaches of Huaihe River, samples were collected in winter of 2014.
Results indicated a total of 57 zooplankton species were identified in the two germplasm reserves. Among
them, 38 species of zooplankton including 22 species of Protozoan ( 57. 89% ), 7 species of Rotifers
(18.42% ), 6 species of Copepods (15.79% ) and 3 species of Cladocera (7. 89% ) were found in the
Huainan germplasm reserve; as well as 39 species of zooplankton including 23 species of Protozoan
(58.97% ), 6 species of Rotifers(15.38% ), 7 species of Copepods(17.95% ) and 3 species of Cladocera
(7.69% ) were found in the Jingtuxia germplasm reserve. Protozoa were on predominance in the two
germplasm reserves (22 and 23 species respectively) and the dominant groups are ciliates with shell of
Protozoa. The average density of zooplankton in Huainan germplasm reserve was (1313.17 +500.53) ind. /
L, and (1601.46 £669.02)ind. /L in Jingtuxia germplasm reserve, while the average biomass was (0.23 +
0.12)mg/L and (0.41 £0.50) mg/L respectively. According to the standard of diversity index evaluation,
the two germplasm reserves were moderately polluted and the water quality in Jingtuxia germplasm reserve was
better than that in Huainan germplasm reserve. The result of Redundancy Analysis( RDA) shows that Depth,
Tur, pH and SD were the main factors which affected the zooplankton community structure of Huainan
germplasm reserve. Simultaneously, T, TP, PO,’ -P,Chl. a, and COD,,, were proved to be the main driving
factors which influenced the zooplankton community structure of Jingtuxia germplasm reserve.

Key words: Huaihe River; national aquatic germplasm reserve; zooplankton; water environmental factors;

RDA
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