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Community Succession of Zooplankton in Siminghu Reservoir
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Abstract: In order to analyze the community structure of zooplankton and its influence factors in Siminghu
Reservoir, the species and abundance of zooplankton and the physical-chemical factors were tracked monthly
from August 2012 to July 2013. Total of 150 zooplankton species were identified in Siminghu reservoirs with
the ranges of cell abundance and biomass 198.0 - 7 258.0 ind/L and 0.28 - 5.64 mg/L, respectively. Both of
the abundance and biomass had a significant seasonal variation but no spatial difference (Fig. 1, 2).
Correspondence analysis was used to demonstrate the relationship between the zooplankton community and
the physical-chemical factors. The results showed that water temperature, chlorophyll a, total phosphorus,
euphotic layer, ammonia nitrogen and water level were the dominant factors affecting zooplankton
community structure (Table 2, Fig. 4). Spatial differences existed in the dominant factors between the sample

points. A decrease were found in the abundance and biomass and miniaturization in the size of zooplankton
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comparing with the date collected 24 years ago, which possibly resulting from top-down effect by fish

predation and zooplankton fertility decline caused by the increase of cyanobacteria density and microcystin.

The result of water quality evaluation indicates that the water in the reservoir is at a mesotrophic stage now,

but possibly has the trend toward to eutrophic stage.
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Table 1 The monthly variation of environment factors

F4> Month

2 3 4 5 6 7 8 9 10 1 12
WT ('C) 968 1355 1742 2594  29.84 3136 3179 25.11 2234 1439 1267
pH 8.13 7.88 752 758 7.93 7.42 9.63 8.41 7.97 7.63 731
Zeu (m) 414 8.08 711 5.59 5.64 5.05 3.25 3.14 3.47 2.64 351
DO (mg/L) 9.96 959  11.80 9.98 9.78 10.00 457 711 7.62 6.83 8.35
TP (mg/L) 0028 0033 0019 0028 0024 0023 0034 0036 0041 0058  0.057
TN (mg/L) 118 1.39 1.39 1.39 1.25 117 1.46 1.20 1.00 0.89 1.02
COD (mg/L) 211 1.10 1.82 181 2.05 2.22 2.95 221 158 2.08 172
NH4*-N (mg/L) 0032 0090 0102 0024 0057 0026 0027 0055 0042 0061  0.055
NO, -N (mg/L) 0006 0012 0030 0015 0012 0008 0019 0023 0032 0024 0027
NOs -N (mg/L) 0.72 0.89 0.82 0.79 0.69 050 053 0.65 0.43 050 0.60
PO, -P (mg/L) 0016 0012 0019 0011  0.006 0000 0011 0019 0028 0004  0.005
TDN/TDP 11632 5263 16667 12521 93.63 4646  68.90 42.96 7676 5570 5537
Chl-a (ng/L) 9.35 5.25 442 1090  11.90 1200 2121 2281 1953 2254 1167
TSI 465 386 39.2 458 461 457 51.7 515 483 52.3 485

Chl-a. M-4E% a; COD. FELMIAITEEL DO. VM4 NH, -N. &5 NO, -N. TEAS%; NOs -N. BY%L; PO,™ -PIH LR, TDN. MM,

TDP. RAMRRE TN, B TP, BB WT. /KiE; Zeu. BOBZ.

Chl-a. Chlorophyll a; COD. Chemiluminescence detection of permanganate index; DO. Dissolved oxygen; NH,"-N. Ammonium; NO, -N. N
Nitrite N; NO3 -N. Nitrate N; PO, -P. Labile phosphorus; TDN. Total dissolved nitrogen; TDP. Total dissolved phosphorus; TN. Total nitrogen;

TP. Total phosphorus; WT. Water temperature; Zeu. Euphotic zone.
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Fig. 1 The variation of abundance (a) and composition (b) of zooplankton
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Fig. 2 The variation of biomass (a) and composition (b) of zooplankton
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Table 2 Correlation coefficient and significant of environment factors with the first two axes of CA

performed on zooplankton at Siminghu reservoir

ER 1# 2# 3t 4#

Factor r’ P r’ P r’ P r’ P
WT 0.91 0.001 0.94 0.001 0.87 0.001 0.87 0.001
DO 0.13 0.558 0.29 0.231 0.36 0.152 0.20 0.380
pH 0.25 0.302 0.20 0.404 0.21 0.351 0.32 0.145
Zeu 0.11 0.582 0.38 0.122 0.20 0.355 0.58 0.017
TP 0.18 0.373 0.76 0.007 0.33 0.169 0.36 0.111
TN 0.01 0.950 0.15 0.476 0.02 0.905 0.17 0.386
COD 0.28 0.254 0.22 0.355 0.28 0.261 0.34 0.137
Chl-a 0.21 0.348 0.48 0.061 0.30 0.195 0.81 0.001
NH;*-N 0.39 0.125 0.13 0.524 0.17 0.416 0.61 0.021
NO3-N 0.27 0.276 0.33 0.174 0.004 0.976 0.34 0.124
NO;-N 0.03 0.858 0.09 0.642 0.03 0.866 0.01 0.927
PO,-P 0.09 0.694 0.44 0.094 - 0.04 0.831 0.20 0.338
TDN/TDP 0.04 0.879 0.04 0.818 0.04 0.834 0.18 0.395
W-level 0.04 0.845 0.58 0.027 0.12 0.575 0.29 0.176

Chl-a. W4¢3 a; COD. MHLFRIMESL DO. WHAR4L; NH N, UG NO; -N. TERH%; NOs -N. fi%(; PO, -Pi HERE; TDN. Mf#
A TOP. SVAARRE TN, S TP, S W-level. 7K WT. 7Kili; Zeu. BB .

Chl-a. Chlorophyll a; COD. Chemiluminescence detection of permanganate index; DO. Dissolved oxygen; NH,"-N. Ammonium; NO, -N. N
Nitrite N; NOs™ -N. Nitrate N; PO,* -P. Labile phosphorus; TDN. Total dissolved nitrogen; TDP. Total dissolved phosphorus; TN. Total nitrogen; TP.

Total phosphorus; W-level. Water level; WT. Water temperature; Zeu. Euphotic zone.
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Fig. 4 The CA ordination of about zooplankton and environmental factors at
four sampling sites in siminghu reservoir

Chl-a. 4¢3 a; COD. mifhMRMIEH; DO. VR4 NH," -N. 2 NO, -N. WAH%; NOs -N. fif%; PL. Awdfif dy; P2, HLERFIE L P3.
WIRFGE L, P4, SERbFE UL PS. 7 HRb5EI; P6. [BARb 52 dy; P7. KA sp.; P8. il B¢ de; PO, i 1t sp.; P10. #R1H1H sp.; P11, /Mg
oy P12, BKFFe; P13, MoK Msed; P14, /NMASER; P15, ARIRILELSEM; P16, WA e, P17, tARIEe5E ML, P18, F IR e
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R20. JEBHEIN; R21. o8 R4tdy R22. HKSw it dy; R23. Kfil it iy, R24. Wi/ efe iy, R25. WIS 2400 R26. 45l )2
Ry SL KA SANE; S2. RS G, S3. BWING, S4. BIRTF R, S5. KIBFF Mg, S6. WAMMUIERE; T1. Mk, T2, T4k, T3.
K, T4, BI/KE; TDN. EEMRSE; TDP. BAMERE TN, S5 TP. Bl W-level. 7K WT. 7Kifil; Zeu. ZDEJZ.

Chl-a. Chlorophyll a; COD. Chemiluminescence detection of permanganate index; DO. Dissolved oxygen; NH,* -N. Ammonium; NO, -N. N
Nitrite N; NO3 -N. Nitrate N; P1. Cucurbitella mespiliformis; P2. Didinium balbianii; P3. D. nasufum; P4. Difflugia corona; P5. D. lobostoma; P6.
D. urceolata; P7. Dileptus sp.; P8. Epistylis urceolata; P9. Frontonia sp.; P10. Holophrya sp.; P11. Spirostomum minus; P12. Tintinnidium entzii;
P13. Tintinnidium fluviatile; P14. Tintinnidium pusillum; P15. Tintinnopsis craterra; P16. Tintinnopsis lacutris; P17. Tintinnopsis sinensis; P18.
Tintinnopsis wangi; P19. Vorticella convallaria; PO,* -P. Labile phosphorus; R1. Anuraeopsis fiss; R2. Argonotholca foliacea; R3. Ascomorpha
ecaudis; R4. A. ovalis; R5. A. saltans; R6. Asplanchna brightwelli; R7. A. priodonta; R8. Brachionus angularis; R9. B. calyciflorus; R10. B.
diversicornis; R11. B. forficula; R12. B. urceus; R13. Collothe sp.; R14. Epiphanes brachionus; R15. E. senla; R16. Keratella cochlearis; R17. K.
valga; R18. Polyarthra trigla; R19. P. vulgaris; R20. Synchaeta sp.; R21. Trichocerca bicrislat; R22. T. elongate; R23. T. longiseta; R24. T.
pusilla; R25. T. rousseleti; R26. T. similis; S1. Bomina longirostris; S2. B. coregoni; S3. Daphnia hyaline; S4. Diaphanosoma brachyurum; S5. D.
leuchtenbergianum; S6. Moina micrura; T1. Limnocletodes; T2. Nauplius; T3. Sinocalanus; T4. Thermocyclops; TDN. Total dissolved nitrogen;
TDP. Total dissolved phosphorus; TN. Total nitrogen; TP. Total phosphorus; W-level. Water level; WT. Water temperature; Zeu. Euphotic zone.
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