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Responses of plankion community to water environment changes in karst springs in
Wuming Basin, Guangxi Province”

Wei Ligiong, Guo Fang™ & Jiang Guanghui
(Key Laboratory of Karst Dynamics, MNR/GZAR, Institute of Karst Geology, Chinese Academy of Geological Sciences,
Guilin 541004, P.R.China)

Abstract: The shift from a clear macrophyte-dominated state to a turbid algal-dominated state has been occurred in some karst
springs of Southwest China in recent years, but hydrochemical monitoring still reveal good conditions. The trend of water quality in
karst springs is not synchronous with the degradation of aquatic ecosystem. To understand comprehensively and evaluate objectively
the health of the spring water, we discussed how plankton community responds to water environment. Plankton investigation and
physicochemical parameters monitoring have been conducted at four karst springs of the Wuming Basin, Guangxi province, in July
2016 and July 2020, respectively. The results showed that the number of species and density of plankton detected have increased 4
years later. Reproduced rapidly, the phytoplankton abundance of those all springs increased from 1.71x10° cells/L to 79.92x10°
cells/L. And the total abundance of zooplankton decreased from 264.28 ind./L to 137.25 ind./L. The proportion of Cyanophyta or
Chlorophyta in each spring increased, while density of some large crustacean’s species reduced. And density of Rotifer has in-
creased in some springs. Furthermore, some dominant species have converted to the species typically found in the eutrophicated en-
vironment. The number of species tolerant to pollution has increased also. However, the plankton biodiversity does not fully coin-
cide with trophic levels. The water quality based on physicochemical parameters were ranked as either category 1 or II, while the

comprehensive trophic state index of all springs has raised gradually. And most springs has been polluted in middle -heavy eutrophi-
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cation level. Result from Redundancy analysis showed that phytoplankton communities were significantly related to water tempera-
ture (WT), pH, nitrite nitrogen ( NO3-N) , total phosphorus and nitrate nitrogen. The main environmental factors affecting the zo-
oplankton community structure were WT, NO;-N, ammonia nitrogen and chlorophyll-a. The plankton has responded to changes of
the major water environmental factors. We suggest that water quality evaluation of karst spring should be combined with the physico-
chemical parameters and biological indicators. Multiple indexes could more comprehensively reflect the health state of water. Lastly,
in order to develop groundwater sustainably, it is suggested to divide spring protection areas for important springs, take measures to
prevent springs from being polluted, and reasonably manage and develop groundwater resources. Ecological restoration should be
conducted for the damaged aquatic ecosystem as soon as possible.
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Fig.1 Location of sampling springs ( modified after reference[ 177])
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Tab.1 Basic information of the four karst springs
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Fig.2 Changes of major physicochemical parameters in each spring
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Tab.2 Evaluation results of trophic level index of each spring

2016 4 2020 4
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Fig.3 Composition of plankton species
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Fig.4 Phytoplankton relative abundance of each spring in 2016 (a) and 2020 (b)

2016 4, SR M 5E 1P e 3 28 13 F, Horh R i AR 22, JLAG HH 7 i, BUA SRR R 2834 4 Ff (1]
3). RRASGILUE RIS 3 1) 7 R, oK 11T 2 7 50008 3 1) 4 Fh, BHIEEE 2 17 2 F. R IUAR 37 17 3h
YR FE R, N 243.75 ind./L, ZESUR R sh Y S EE N 13.3 ind./L, B M 3.93 ind./L, R KN 3.30
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Fig.6 Dominant species and dominance of phytoplankton
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Fig.7 Dominant species and dominance of zooplankton
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Tab.3 Diversity of plankton in different periods

TRl [eRiizIkY]
SR 2016 4F 2020 4F 2016 4F 2020 4F
H D n D H D H D
K 0.30 0.12 1.33 0.55 0 0 0 0
FRA 1.49 1.09 2.25 1.32 1.45 1.09 1.83 2.66
R R 0 0 2.35 2.09 1.09 1.16 0.28 4.26
B 0 0 2.08 1.16 1.04 1.46 0.95 11.43

2.4 BEEMBELMERERTHXR

PRI W R FI IR EE T E4T RDA HEFP o0 #T , SR F N 4 A0 SR IR A W o0 A S5 8 1) £ L8R
el 7. SEATHER AT 0T A e AR AR A LR 4.

TR0 RDA HEP A5 R 7R, 55 1 HEP RSS2 HEF R0 RRIE(E 5351 0.519 F10.194  Shfig e T
TR TR AR AR FE G 71.3% MR RBEAH S R B0 310 0.997.,0.999 , Wy Fp IR BE IR AR 5 R A4 &, A 4 4
FU AR TRAE Y YRR L S PR BT R T 22 18] C R B . RDA /pHr 4 SR W, WT pH [ NO,-N ¥k i TP V& i |
NO;-N ¥ X I AT ) THE V& A 04 A 0 R A vy LAk 31 8 25 M /K (P<0.05) |, BRI 5 A PR 2 B i VR Vi AT
YRR E R A
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Tab.4 Species and their codes of plankton for RDA

TR ERes S %' Fh
TR Y 1 it iR Pseudanabaena sp. 17 25 L Coelastrum sp.
2 WL 4 Dactylococcopsis sp. 18 T4+ 73 Crucigenia apiculata
3 /N2 Merismopedia minima 19 M3 Dictyosphaerium ehrenbergianum
4 MBS Merismopedia punctata 20 /N Cyclotella sp.
5 THAEME Microcystis sp. 21 FHE B Navicula sp.
6 B 223 Lyngbya circumcreta 22 WEE W Surirella sp.
7 R Anabeana sp. 23 Bl 728 Achnanthes sp.
8 WK 28 B3 Coelastrum reticulatum 24 i #E Cymbella sp.
9 ZSBRWM: Eudorina sp. 25 B4 Melosira sp.
10 HrH ¥ Closterium sp. 26 IEFFTE Synedra acus
11 FA ORHEREE Oocystis solitaria 27 fii fLFHE R Navicula pupula
12 BRAEEE Oocystis sp. 28 We/MNFES 3 Cymbella perpusilla
13 WA Scenedesmus sp. 29 S Gomphonema sp.
14 A ¥ Selenastrum bibraianum 30 Z5IE Nitzschia sp.
15 DU Scenedesmus quadricauda 31 Wi 3 Cryptomonas erosa
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Fig.8 RDA triplot of phytoplankton (a) and zooplankton (b) species and environmental factors and samples
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