J. Lake Sci.(#ia#+4) , 2020, 32(6): 1657-1670
DOI 10. 18307/2020. 0608
© 2020 by Journal of Lake Sciences

B E LT #R E 2R A B R IR A0 &R AU #2 1
A Om' L EAA P ks BER 4 @

(1R R ARG R A 5 TR B, 1 R HE 050018)
2L SRR LY BRI E 41 52 050018)

LBFEAG

W OE: WEFNN A S R SR RN s e BT R M, 2O AT BB SR TR K I P Sk
LIREAREA , T & 5 SR AT 2 2 BT B A0 U0 s M B L) 25 43 SRR AR /0 O V. S5 b, AR S s BRUAR L - R i
KB & B SN —— 1V MR X, KR AR S B S B0 RS R 40 3 RAR (AR L TR IX) 2l 7
R A R 5 A B 2V VDRIV ) 3= B30 32 /K 5 5 A A 35 75 /K A S 5 2R 88 3 (I IV A VIIK) 32 A+
Yee/N) . 75 2018 4 4 RN 8 J 43 WA T it A= W VTG 2B A RN A0 250 i, 38 P Bk EURR e R E B AR i Al 450 3 24
B2 RS FN VR A T 2% B B IR AN IR DTRR T 43 EE 0 B 28 43 S RRAE ;[ B USCAR K PR RN DT AR R B R AT R R AL
ST, WO TR P VE T 2 B ER SRUE AN AR ST E At g . S5 SRR 1) WK R TR B S 4
FASARTI B pH X R E S, fhae S (COD) LA (NH,-Ns) (R (TN) FPTRRY Si (TPs)4 H i T8
M HALFRSEON 8 AT 4 At RS, W (T) JKIE(WD) JEfA (DO) FiTEY) Bk (TCs) fHAEAESE 3
s, THAB AL SR E U LR A58 1 P s 2) ik 8°C F1 85N ZR Bl SM A T 5 , % TR —HEv , 82 C Fl 8'°N 78 3 25
R AR S P 2 S A ) A A T T, SR I e REE A S C A B AR M SN (AR R B LR,
ELIY A E R0 8 C AN 8N S B MU ;3) Bl 2 B R R A MM o, 3 JE A e B 2 5 I — I e s
FERAEELE | i, AEARSR 3 ape i s B (B A T 5, 0 2 B ROk R B 2 25 55 4) TRUFAE WX T 2 3 BE IR R
MEIETTHRE S 4 AT 8 A A8 1 sy FHAA: B WA A= 4y % 2% 2 B2 60 IR A 20 U8 sT ik & 4 el 8 i+ 4
J 88 3 w5 THABLESE;5) il i M OC /MM, 45 S W1 2R T 2 3 K 0 812 C S5 Bl (TP) TCs LA B U (TNs) L
A HLEE(TOCs) \TPs EHHAAMEK R ;8N {5 TP . TCs . TNs TOCs TPs £ IEAH K R, Pk, WA & & IR & R il 2%
FTRETE BORRUSRN IR, T A I A 28 R SR K RE TR R

KB : FIEVE Ik ARRERIL R BB SR W
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Abstract: The effects of eutrophication on the energy flow and material flow for lake ecosystems need to be studied. Most of previ-
ous studies showed the impacts of eutrophication on the structure and function of lake food web, while the influences of eutrophica-
tion on the nitrogen and carbon sources for consumer communities were limited. In view of this, the largest shallow eutrophic lake in
North China Plain—Lake Baiyangdian was selected as the study area. According to the physical-chemical parameters in water and
sediment, the Lake Baiyangdian was subdivided into three habitats( Habitat 1 strongly influenced by wastewater discharge( Sites |
and Il ), Habitat 2 influenced by aquaculture and densely populated villages( Sites V', VI and V) , and Habitat 3 influenced the
least by human disturbances (Sites I, IV and VI) ). In April and August 2018, the samples for pelagic organisms, benthic or-

ganisms and fish were collected, respectively. Carbon and nitrogen stable isotope techniques were used to quantitatively calculate
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the contribution percentage of benthic and pelagic organism for the carbon and nitrogen sources of consumer communities. The re-
sults showed that: 1) according to the seasonal variation of water and sediment parameters, except pH, the values of chemical oxy-
gen demand (COD), Ammonia nitrogen in sediments ( NH;-Ns) , total nitrogen (TN) , and total phosphorus in sediment ( TPs)
in April were higher than that in August, while the other parameters were existed higher values in August; in terms of spatial distri-
bution, temperature (T) , water depth (WD) , dissolved oxygen (DO) , total carbon in sediments (TCs) were showed the highest
values in Habitat 3, while the other parameters were showed the highest values in Habitat 1; 2) According to the spatial distribu-
tion of 3'*C and 3'°N, for the same populations, the degree of enrichment were appeared significantly different at three habitats ;
while for the seasonal variation, the values of $'>C for the consumer communities showed significant difference, while the values of
85N without significant difference; furthermore, the 3'*C and 8'°N of the consumer communities were existed the negatively corre-
lated; 3) According to the spatial distribution of consumer trophic level (TL) , the TL was appeared significantly different at three
habitats ; for the same consumer community, the highest values were appeared in Habitat 1, while the lowest values were appeared
in Habitat 3; in terms of the temporal variation, the 7L was not existed the significantly difference; 4) For the pelagic organisms,
the contribution percentage for the carbon and nitrogen sources of consumer communities were appeared higher values in April, and
the highest values were existed in Habitat 1; while for the benthic organisms, the contribution percentage for the carbon and nitro-
gen sources of consumer communities were appeared higher values in August, and the highest values were existed in Habitat 3; 5)
Through correlation analysis, the results showed that the §'3C of consumer communities were appeared the negatively correlated
with TP, TCs, TN in sediment (TNs) , total organic carbon in sediment (TOCs) , TPs; while the 8N were existed the positive
correlation with TP, TCs, TNs, TOCs, TPs. Therefore, the eutrophication can influence the carbon and nitrogen sources for con-
sumer communities, and change the energy flow and material flow for the lake ecosystem.

Keywords: Lake Baiyangdian; carbon and nitrogen stable isotopes; lake eutrophication; consumer populations
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Fig.1 Distribution of sampling sites in Lake Baiyangdian
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Tab.1 Sample collection of fish communities in Lake Baiyangdian
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