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Inhibitive effect of waterlogging on Daphnia mobility and
fertility in a polder of Chaohu Lake and its correlation
with nitrogen and phosphorus concentrations
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Abstract; A total of 221 water samples were taken during July 2020 and March 2021, from fields, dit-
ches, and drainage pump stations of Tongdawei Polder, Lujiang County near Chaohu Lake. Nitrogen
and phosphorus concentrations of these samples and their inhibition on the mobility and fertility of the
water flea Daphnia magna (DP) and Simocephalus vetulus (SP) were tested. It was shown that the
total nitrogen('TN) concentrations in water samples that caused daphnids acute mobility inhibition at
24 and 48 h were generally above 10 mg/L, and total phosphorus(TP) concentrations above 0. 1 mg/L.
The average concentrations of TN and TP in water samples that caused a mobility inhibition rate over
50% within 24 h reached more than 40 and 0. 6 mg/L, respectively. In agreement with the decreasing

of nitrogen and phosphorus concentrations from fields to ditches to drainage pump stations, the per-
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centage of inhibitory samples and the average inhibition rates of water from fields were the highest,

followed by ditches and drainage pump stations. Dilution alleviated the acute inhibitive effect, but

some samples remained to interfere the fertility of daphnids even after being diluted to the level cau-

sing no acute mobility inhibition. It seemed that the higher the TN concentration, the more severely

the fertility was inhibited. Filtration removed suspension particles from water, thus reducing the con-

centrations of TN and TP and alleviating the toxic effect on daphnids.
Key words: Chaohu Lake; Tongdawei Polder; Daphnia magna (DP); Simocephalus vetulus (SP) ;

mobility inhibition; fertility
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[(4~9 (7T~ mg/L, ¥ F T dil K HE, H
AL PR A ST 2= 5.

TSR] TP d K AE TP 55 ik B2 4351 4
(0. 30~0. 40) == (0. 30~0. 40) ] mg/L. (0. 32+
0.27) mg/L, B A Jg 22 5 ML Jo 0 il KA
DTP Gk 543 51 R [ (0. 13~0. 21) = (0. 20~
0.30) ] mg/L.(0.0920. 07) mg/L, # | KFEFY
T IIDKEE, 2R AR

FH ] T 7K AR 1) 5 T 285 2805 1 v AR
TR TSI KA s (HHA SRR SR (R
Fidk 2 hRFN I E A A NO, ~ -N) i iR S E
VIR FERAR 2 P HAD -5 TE il KA 2
] &L A E T Ik R IR 35 25 57 (P<<0. 01D,

FH ()0 ] TS 4 i KA TP 5T ot vk B2 43301
[(1. 34 ~1.73) = (0. 76 ~ 0. 80)] mg/L.
(0. 654-0. 78) m g/L, DTP Jfi & ¥ & 4> %1 N
(0. 42~0.59) = (0. 91~1. 07) ] mg/L. (0. 27+
0.65) mg/L, M /KR TP DTP Jit & ¥k FE
= fHA DP 24 h Zb3EZH 1Y) TP Rk A Giit
FEFE(P<<0.05),

U\J:é?:f%l}‘“ﬁ ’ /Q%% OTN ~ ODTN F1H I‘ETJ 4 ﬁ‘%
AEUTIR R FE 5 7K R 3R T 2 ) A 3T
B AGAR S T TP DTP Jo i e B 41K A
A5 S5 IR AR o 8 PR AT AR

2.4 WREAER BREREMMEETNK

A A A EL A IR AT LA 55 2 B TR K
FEFFEEHLIERE 20 4>, L 0. 22 pum FLAR A T FL 8
B UR N N RP = SR 7/ Sl BURIY =W = 2 2 T
TR RE RO KR A R B B R IS AR AL
LR LER 4,55 5 BT,

R4 KBETRAER B EEMRERENLL B me/L

A Sk n OTN otP ORI
B 20 11.73+9.92 0.5340.48 122.25+67.16
ol

JG& 20 9.23%+10.23 0.16=%0.28

Hj 13 13.17+11.20 0.68+0.52 146.41+66.18

K J5 13 9.85+12.02 0.197+0. 34
- B 3 10.1846.29 0.41+0.20 92.78=+41.18
R =3 9204610 0.1540.05
A 4 8.24+8.20 0.10£0.02 53.33+17.80
HEESE -
J§ 4 7.23£7.26  0.05%0.01

R5 KHEIRAER HRERE R KRN EITLL

Ao 4k n M/ %
Bl 10 16.48+11.43 0.3740.18  68.7438.4

DP 24 h . .
6 17.42414.57 0.10£0.06  46.7£31.5

or~/(mg/L)  prp/(mg/L)

o

SP 24 I i 9 17.40£11.79 0.1240.06  65.9434.7
’ J& 5 20.72+13.56 0.112£0.06  49.3%£30.0

A 17 12.61£10.35 0.634+0.48 63.8+37.9

D! h
P 48 Jg 7 17.37%12.95 0.12+0.06  81.9+25.4

A 18 12.16410.38 0.41+0.32  61.5+38.8

h
SP s Jg 7 17.37%12.95 0.124£0.06  76.2£30.0
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Xof - B R R T S
1520 oK AERE Y TR W Dy 38, 33 ~
236. 67 mg/L, 3k (122, 25 +67. 16) mg/L,
FEF B 9 3% | HlE D sl 7K A 2 7 9 o R AR R O
DRI B TR IR B O YRR

U S 7K R R B T VA B R AT BT T B ore
N RROREE & T orn s 2 UE S 51K A 1 2K FE
B ARAH N D . S UEET 24 h EDKAEEE orn
KF 16 mg/L,48 h P /KAE oo KT 12 mg/L,
IR E T E] 17 mg/L LA L,

1L UERTER SP 24 h Ak, MHIKEE TP B i
. UG S B A T — 5 o 0. 11 £
0.06) mg/L.3&H] 0. 11 mg/L 7] G2 A WitF XK
FEXTREREAE W TP i S5 B
2.5 HFIKEXT IR F G LA S0

SR 2 SEAM I KA A R S o J38 11 o il A A
k. 348 6 % SP 48 h Sg 4l K RE L 4351 LA
LK RE R G R 1/2.1/4.1/8 G4
IKBE R B Rt B R 2 1/16 WA R ) )5
HEAT IR ] S0 3 a0 R I XoF A7 0% B A ) 7R
R H - 4 A

VE Rt BRI BRTERG B K 2 6 A /KA ] R
JEE R TR S A A B 9 22 R L I 4] MRS /N BRSO
DP A5 DL an &l 5 s (SP 24l B

6 NIKKE o 7E 21, 79~216. 70 mg/L Z [,
X8R (95, 94 67, 03) mg/L; pro #E 0. 044 ~
2. 487 mg/LZ [a], -4 (0. 56 =0. 96) mg/L.
i T I » A0 S A 8 0 AR A o) AR R B B
Wi 2 1/8 WIhh ot i vk B S5 AN 57 AKAEATS A 44
VERD IR o s pre 20900 64, 93.,0. 087 mg/L,
WIHR R B BT R VR (o = 111, 85 mg/ L, prp =
2. 49 mg/L)HARE Y 27 KFERBE 2 1/4 WA 5T
SR B JE AOM DP A I A . FA SRR,
13.33% . pr i (216, 70 mg/L) AH prp fi
(0. 24 mg/L) [ 67 KAEFGREZE 1/8 H) 4R It vk
JE T XIS TEAT S AR .

HH L 5 AT AR AR B AR, 28 A3 [
iR

B ERR B 7K G TR JHR A3 i A2 1% 50 d DA b
67 KRR 2 1/8 Wi ik FE 5 AR AN A
SRS AR FH (R AT 52 e 3 A AT A
5 AMIKFEF W B Ja 1B A L n 36 50 d, (HH B
ANFESY B IR LT 38 77 i s e AT S 35

3% KM AL W IR BT R W O (o =
21.79 mg/L.prp=0. 06 mg/L)BAR . 7 B J5 XJ 7%

TR I/

- - 18R 6
— 1/AFRE
- = 12FRE
----------------- 5TIKKE
- - 16Fi%E
— 1/8%kE
- VARRE 1
———————————— . 4KpE
- - 1/8FRE
— VAFR
- 12FRE
- 3KEE
- BT
— VAR T
- 2R Y
7777777777777777 25K R
S Vi .
— VAR -
- = 1R -
ffffffffff 1K
- - 18R -
— VAR L
- 12FRE !
————————————————— bR
- o HREK
0

0 5 70 15 20 25 30 35 40 45 50 55 60 65 70
Frti/d
B 5 2MBRERERBKR 6 NEBKERIEFRIER

5 H DP 5 SP 7EAS R i B K v 4 A=
i JE A N P 4l A A 6 R .

DIRERE AR HOREE 1 A% Anefi Bk
DP.SP kit ZE B I RIAESE 7 Hi 2% 8 |
WSS 49 HIRZ5 51 H ik phge =145 ; DP
AR B, 5 FUE 7 (836 £15) HANTER, F1y
167, 2 H /3% SP A G EA DP ) 1/2,

T LB A, SERRTE AN R 7R K L AR R
Hifd 7 DP.SP (1 00 547 19 AH Eb F 15 7 4
KB U ST 55 SR I A 3 g LR Y R 4 i R
HEAR,

FER RS2 0 KR 5 R B, 2 B ) 3k i
A F IR 2 2E 10 H 2255 15 Hilk, A F
B MTESS 50 H 5 1A 7=, e ds eSS 16 H
W IR TR 67 KFER R 1/8 W hh o B e i
JE X ESRTC 48 h A L AHR D i T AE I B [
15 ds Hy= gl g 1A%, 7= 4 i S B AU L
Ho 17 ~57 KRR E 1/8 Wtk Rk B ) 3%
FEFL P A TE T LA L (DP g 53~62 d, SP 2
50~61 d) ,{H A= JH 5 A7 75 25 57 AKRE 3 A B i A
KEVNHEFFAR IR Ry 37 .57 (17 (47 27 iE &2
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746 %

o (37 .57 (17 (4% 2% KRRl 2. 72,8, 12,
7.73.12.32.13. 98 mg/ L)k & , A HE Rk Ik

40/ [ IDP 6" KB 1/8FH R
642 4+2 ISP
20
0 SN S =
so0l 2872 228423 ’L]sjlf 5% OKFE 1/16H8%
150
0 20445 DP 4 kKL 18T R
200 , \17‘1i32 ISP
g
i I
5 900 DP_1/8%ik¢ /4% RE w12k 3P KR
e SPECT/8FG R SI/ARR: B 25 R
§ 6000  491+21
j@{ 300 \33J3j:24 276422 945423 25128
L& ’ ‘ 1469
= \ XY -
" DP 21 JKBE /8RR
300
176+18 203527 isp
150 NN

1
DPC1/8Fik ml/ARR 17 KEE
300 ; a
2839 16 SPEUVSHRRE ESLATRE
130 N 834234616
N

0 ~
900 83615 PRUERTRE K

600
4(1)511 1 1DP
300 N\ ISP
0
AR 5

B 6 2FREMRAERRKR 6 M ERAKERHHRYE

SCHRL16-18 ] T 55 4 2 e ] 9 TC BIL 0 W
HATHIBE IR 7R NO; N X 5 4033 (Ceri-
odaphnia dubia) Fl DP [] 48 h LC50 43 5|35 3|
374,462 mg/L",NH, "N %f DP {1 24 h LC50
% 165. 97 mg/L.48 h LC50 2% 69. 54 mg/L7 , i
o(NO; -N) 24 100 mg/L.p(PO,*” -P) 4 50 mg/L
X 2R U B A T A 3 B R AR SO X
WK 5 R S Y 260 i B vk BRAS £2
AR JOT e VA S e T () 41 KR S Bl 85 5
W R KEESD AR I3 KR o AL 100 mg/ L,
pre AN 3 mg/L,

FFIX KA RAR R G HR T R A7
TEZ ML, 4 TP 5l e 645 A HLBE > . A
UEHE R A A = T 0. 415 mg/L B,
DP X 3 FfA BLBEA 24 i a2 8o i vk 3
Tt . SOk 20 1% i g K g S8 Fn ik
g TR DXV 2 ARTAT I A T 2 4 1 M) & B, 50 A4

TIEKFER A 400 X K 3= B A st 1426010
TR SR KRR 9 00 T e K A 00 46 X 5028 1) 25 A i
F1 B A HLBE A R 5 e R s e i
JE R 22— (EL2E SO A SR T S KA A 2Ll o e
W . AR, 221 A KB 56, 126 K FER
R EE = T 0. 415 mg/ L, KIR I KAE 2 Ao
Ve B R B i 2o T LAt 7 ) D IRV P T RS e
BEPEM IR . X R R RO, Ak
GHEERE VCERB SRS VERLEE
GJE Y ZREAEAE . R B L UK R
T B — 00 G ) T A 5000 FA 0 A A L 2 Wt
TR S PRFE AL R W B SR B SRR B
B S R AR Y

AT 8 0 ) 14 5 A R Y T A
HUBEF XK H AR P RE A 7E oA SR 1 A v 1k
TSYW) . R R R SR TG T R AE H Aty e
PN AFAE AT A I3 FR] DR L 545 45 HH [ e
JIE it 245 92 AR 245 18 43I0 3 4 A o ) T 2 e ST
Rl TR VR B S AR 2 0 e Z [RIAH OGP L F
T T 38 5 Rl T U XK AR R

LB

=A

AWFTER S b 7 BT 73k iR 221 A3
DXt FEARE AR BT R R B O DP L SP A7 5
A BRI (R LG R A H I ML TR B X35 K 0k
KL i B ) S AR PR RE R Al

HEAA L G R ST S KRR TN 5
R — KT 10 mg/L, TP g i KT
0.1 mg/L. A . fEH] 24 h Bp5]# R 50% L b
I S AR KAE TN TP -2 5 e B2 43331 ik
#)40.,0. 6 mg/L DA o ZKEERR BE o 20 k400 ) 7
JERRAR AR AT REXS Ja™ AR AR BH T4 3R B TN
JoEE e PR A ey o A B AR AR ) R TS 7K
PR 0l AR P A S R 2 5 A 1
AR S AN R A X

X FHTE] B B AHERE 3 3 B ST s A4
PRI ZKAE R0 7 B 1 329410 ] 3 24 2 T 1] 4
19 VA SR HETE ol f5 M Ui T T 8] 350 /K AE 274
DR UL 1) HIEHE oty A e A PP RE R AT X5 R
o T P R R AT 2 — B0 7 e 3 g P )
HEA P (4 B S K A 9 22 14 457 B I ] ]
AR A SRS /K R 40 0 o i vk 2 A A= W a1
[F1) 0 R K A v ) 280 Tl O e R B2 M A ) a1
XHFEF X ALY IP ZREVE AT EA R

Ao 308 P DR K R g R TR A i AR K PP
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