5544 555 6 KEXZFRZE Vol.44, No.6
20234 11 H Journal of Hydroecology Nov. 2023

DOI:10.15928/j.1674-3075.202112170415

P iR B R YR R I
A OEEME D R A,

AT AFHERE =Wk PR R P8, BE = 8500005
QVWHAFAATRFRERTREER ERBAESZALRE, WH L 850000)

%1,2

FEE 10 % VU, EL A 0V D AL T % 465 0 () 7K P R0 2 L AT R IE S 3L SR BRI 1) 50 R il — 2Bt e i 8 v 2k
BRGIRAEFERTRL . T 2020 4 7 7 4T ELRAEE NI S LW B 15 KPR i, JRE BT O Ff 25 BIS
HEAT 2 B 4y R AR [RE I E KA AR DG ERAG AR A o Y T R AR KB 275 A, 4007 T VI AE P P ol 4H B B = B
A R P 2 BE I SRV S R AL, HEER I VR I AL K T R0 PR BB S AR AL IR R . 5 SRR (D LR
W RS SR TR 167 B, SEJE T 5 118 4020 H 29 L 66 J& , P 4 BRIk E - SR - W HE Y (2O FEKE 1)
b SR A0 9 1.845% 10 AN/, AR5 0.012 mg/L s 7638 BL 5 [ L, P40 2 9 1.006x10% AN/L, 14
AWM 0.006 mg/L s (3) ELAA S B 207 I A D BE TR S5 M KT 0 A I R ¥ 50, VR S R R RE ARG B vy » e Tl L 40 A
o€ ; (4)ORDA /3 HT 45 3R B, o T30 2 FA0A (URA B BT SRV A ) K~ R 78 SR 1) = R IA SR IR, Y R 2 R T T
I E TR T .

SRABIR] VRURAEAD s BEIK S50 s /K0 AT s T8 LA s ERAR

FESHES:Q179.1 XEMFER A XERES1674-3075(2023)06-0104—09

TE R A REINIL LT, Y 1)
BNAS A0 52 2 R 2= i), 5K IE B B B KL
#5FE DO Fl pH &5 7K PRI R 1285 U AH 5C , [R] I 52 317K
S 2R B IR 5 B B 19 52 1 (Ptacnik et al, 2008) o )
HAE (20200 TR [ #ily AR ED BE VB 2RI U A VD RE TR
S5 K 7K ST R0 )b R AR A P S R I 2 R
T UKAT & (20200 7341 T JLZEVE B R g F AR X K
T S 2 0 e R P 45 ) TR 7K ST R L 43 AT, SR
A TR v R I I VU R D VR 45 R K R L Sy
A 77 THT F A AP 72 A iR 0

T8 e i v S o A B A o A
MR, RE RS- R AN EAH R ER
CEr 945, 2020) o AHXS T HAdE T 5, & 2E€WiH 2
NGB T PR, 55 A5 A8 A F e B2 58 R B A
AR RIGES RS . BRRS FAKE
A R T 2E RS FL O P ) e B, 5] P b A

s HEA:2021-12-17  {E[EIH#A:2023-09-25

ELTH: HRH MR H4:(32070418,31660620) ; F ik K=
B i 34 (ZDQMIH19-34) 52022 45 A Ja U B S 5 3 7 i I el 2
eI 4 GEIV 4R [2022]145).

TEE B X, 2, 1988 4R A, S IG ifi , 38 2\ 5 FE R H V7
WAEYE B FL . E-mail : ly@utibet.edu.cn

BIEES B, 5, 1970 4, #0%, TENE SR SR
WAL RS JL. E-mail:hbasang2003@aliyun.com

BRI RVE CERESE, 2015 MR OLI5 %5, 2013 Li et
al,2021) . TN FE AL T 8 ¥ TT i DK S VAT 1) 6 4
A% T R T S e K I R LK S SR 2 —  E
Y 45 DA A 2SS A YT AU DR AR 2 R MR
REmERAE VEFESTNEEHEZEMHEH. BHil,
A R ERAEE 7K AR A S0t 78 32 BLAR R TR TR A D)
22 Hi & 25, 20205 2021) F R A 5 W) (8 ik 2% %,
2022) 55 J7 T, AR B RA S DI R AP0 1) 2R 40 1 e 51
W T

N TR G R EL AR VU AR A T T 4 R KT R
B A 25 LS C R, T 2020 4 7 AT AL
i ONIRT I R AR IR Wi AR HEAT T KSR 2 B
I3 )28 M TR AR W FL A AT T IR R A PR 2EL R
Y B L AR R b 2 R P S O A MR AL, 3
18 ELRA RS 7K PR 2 BBV U R A B O AT A% SR R
M, FEER T VR AE A% 7K R 2 B PR S A6 5 AR A 1
B2, ANt — DA 9 i T AR S R G Bk

1 #RER=E

1.1 FRXIEEER

L FA B (299597 ~30°04/N, 93°53~94°01'E) fi2. -
T R R L R v R VU R AR Z T e b
S LATILIAEE N, B JB VR K &, AR B 258 H
TE 53 AR P8 2 AN 280 W T P 35 34K 3 469 m, B K
THIARZI 120 m, VATEAR 25.9 km?2, IR AR 1290 km?.



2023 4F 55 6 1] AV VR ARG () B A B AT f s B A 105

T VY TR L, A AR AN T S 1 S R
TR ZE KSR, R 1 MK B 646 mm, B HTE 4-
10 A, 3SR 6.3 C, FFToFE 1175 d, 4F H -G
#0792 016 h(Hp [E R} B 3 i IR 25 6 B2 5 5200
1981) o WK AN 2 B9 R AR B ORI 5 B2 ot Lo
8 5 B L R Bl A LR oK R K,
28 B BRI e 20 N JE ] (o [ R 2 B K e
JREFE R GEBN,1984)
1.2 HRIEE

202047 H , AR AL B 1 AR AR PR RRAE DO B
93 DX 55 06 JBE 5 AL SRR AR, 7 ER P B H ONIRT I A L
PRBEE 15 AN IKCPRBE S (B 1D, F35 3800 0 B 05
B15 3T 3 B 4 )2 R AE , B35 18 F A% G0 4 4 =0 45
B15 FE £ /KRN 109.5 m, i F 3% B2 5 7K 4433 B
28 0.69 ms B3z LA 1 m A (8] B& I 5 iR, L>0.1C/
m [ B AR P D TR R TR P (B 4655, 2015) , LA
2K B AR =0.5C R T B (IR FE TR A 2 TR

(B 555,201, LUHIE LA E 0.5 mZKIRAE AR )Z
TR Crp B RL 24 B B e MR 5 38090 0F 7S T, 2015) , I
G AE B ) AR A 2 AR G e T ER AR R EE
RFE R EEAE B K.

K/
3 6 91215
D

\
>z

R /m

o FES
— VTR
- A 2 km

E1 BREXRERSH

Fig.1 Sampling sites in Basomtso Lake
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Tab.1 Basic information of sampling sites in Basomtso Lake
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Fig.2 Horizontal and vertical distribution of water physical and chemical factors during

summer season in Basomtso Lake



2023 445 6 3] |

FE ERERECH EFF RN HEN K PREL LA

107

*2 BRBEESKEELETF
Tab.2 Horizontal and vertical distribution of water
physical and chemical factors during summer

season in Basomtso Lake

IKARFRAL, K EH
Wy BGEE PHE O BIEE P
WT/C 8.40~13.07 11.09 6.40~12.07 8.90
pH 7.06~7.56 7.40 7.12~7.41 7.29
DO/mg-L-! 4.12~7.75 5.17 4.75~6.44 5.55
EC/uS-cm! 69.20~104.83  98.91 100.63~168.27 124.52
TDS/mg-1-! 48.97~74.53 70.19  71.27~119.67 88.52
Salt /mg-L-! 32.07~49.67 46.21 46.83~74.3 56.22
RES/kQ-cm! 9.55~15.03 10.48 6.07~10.47 8.65
TUR/NTU 12.60~115.67  28.88 3.97~57.87 16.98
NH,*-N/mg-L-! 0.02~0.33 0.09 0.01~0.16 0.06
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Tab.3 Summer phytoplankton composition

in Basomtso Lake
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Fig.3 Multi—set Venn diagram of phytoplankton species between horizontal and vertical distributions

of summer phytoplankton communities in Basomtso Lake
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Fig.5 Horizontal and vertical distribution of phytoplankton species diversity during summer in Basomtso Lake
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Horizontal and Vertical Distributions of the Summer Phytoplankton
Community in Basomtso Lake of Xizang, China

LIU Yang! 2, AN Rui-zhi!'2, WANG Chen!-2, PAN Cheng-mei!-?, BA Sang!?

(1. Center for Carbon Neutrality in the Earth’s Third Pole, Tibet University, Lhasa 850000, P.R. China;
2. Laboratory of Wetland and Catchment Ecosystem in Tibetan Plateau, School of Ecology
and Environment, Tibet University, Lhasa 850000, P.R. China)

Abstract: In this study, we explored the horizontal and vertical distributions of the phytoplankton commu-
nity and its relationship with environmental factors in Basomtso Lake of Tibet, aiming to provide basic data
for the further study of plateau lake ecosystems. In July 2020, horizontal water samples were collected at 15
sampling sites (B1—15) and vertical samples were collected at 11 depths at B15, the sampling site near the
center of Basomtso Lake. Physical and chemical parameters of the lake water were also measured. A total
of 275 water samples were collected for phytoplankton analysis, focusing on species composition, cell
abundance and biomass, and species diversity. The response of phytoplankton to changes in horizontal and
vertical environmental gradients were analyzed by redundancy analysis (RDA). Results show that: (1) A to-
tal of 167 phytoplankton species from 66 genera, 29 families, 20 orders, 8 classes and 5 phyla were identi-
fied, with dominance by bacillariophyta—chlorophyta—cyanophyta. Species richness of the horizontal distri-
bution was higher than that of the vertical distribution. (2) Horizontally, the average cell abundance and bio-
mass were 1.845X10" cells/L and 0.012 mg/L, and vertically, the average cell abundance and biomass were
1.006x10" cells/L and 0.006 mg/L. (3) The Margalef richness, Simpson dominance, Shannon—Wiener di-
versity and Pielou evenness indices of the summer phytoplankton community in the horizontal distribution
were all higher than those of the phytoplankton community in the vertical distribution. These indices show
that the horizontal distribution was more uniform, and that community complexity and stability were higher
than in the vertical distribution. (4) RDA showed that electrical conductivity (EC) was the primary environ-
mental factor associated with the horizontal distribution of phytoplankton, and turbidity (TUR) was the pri-
mary environmental factor associated with the vertical distribution of phytoplankton in Basomtso Lake.
The results of this study provide basic data for further study of alpine lake ecosystems.

Key words : phytoplankton ; community structure ; horizontal distribution ; vertical distribution ;

Basomtso Lake



