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Abstract: In order to understand the distribution characteristics of phytoplankton at the spatial and temporal dimensions in wetlands
in Qinghai-Tibet Plateau, Mitika Wetland, one of the four international wetlands in Tibet, was selected as the research area where 14
sampling points were set up along the main water system-Miti Tsangpo and its tributaries, and lakes in July and October 2019. A total
of 252 water samples of phytoplankton were collected in two hydrological periods ( wet season and dry season). The species of phyto-
plankton were identified by living observation and fixed staining method and counted by direct counting method. The dominance index
(Y), replacement rate (r), niche width (B;), niche overlap value (0;,) and ecological response rate (R) of the dominant phyto-
plankton species were calculated. The niche differentiation method was used to analyze the niche of dominant species of phytoplankton
at different dimensions in time and space. According to the dominance index, 8 dominant species ( ¥>0.02) of phytoplankton were i-
dentified among which Fragilaria crotomensis and Tabellaria fenestrata were the common dominant species in two periods, The niche

width values of dominant species were quite different and can be divided into three niche groups, and the dominance index was posi-
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tively correlated with the niche width. The niche overlap values of phytoplankton dominant species were high at the spatial , temporal
and spatial-temporal dimensions with 0;,>0.6 accounting for 89.29% , 60.71% and 28.57% , respectively. The sum of ecological re-
sponse rates was negative at the temporal dimension and was positive at the spatial and the spatial-temporal dimension indicating that
the phytoplankton community was at developing stage in the wetland. RDA analysis showed that, pH, DO, total nitrogen and turbidity
were the important factors affecting the distribution of dominant phytoplankton species in the Mitika Wetland, and there was obvious
ecological differentiation in the dominant species of phytoplankton at these environmental factors.
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Fig.1 Distribution of sampling sites in Mitika Wetland
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Tab.1 List of dominant phytoplankton species in Mitika Wetland

PiSiE U A Ml M2 M3 M4 M5 M6 M7 M8 M9 MIO MIl MI2 MI3 Mi4

Fok WIS EE Cymbella ventricosa k% ok * # % # # % % % %
HfEFT % Fragilaria capucina EE ® 0 kw % ® * ® ® * * * * *
TLIEWEFTEE Fragilaria crotomensis sk sk ok ek ek sk ok kR Rk Rk ek ok ok ok
K45 ML Gomphonema constrictum s o sk sk % k% % % kw % %
PRI B Gonatozygon monotaenium w0 kE kk k% % k% kR s kE % ek
REFFTE Synedra acus sk k& kk ok kE % * ® ® * * ® k% k%
&M Tabellaria fenestrata # % kw % % s # s % * % k%

HiKI TEIRNMGFTBE Fragilaria crotomensis %% %% % sk ok kk kR k% Rk Rk Rk Rk kR ek
TK 4 i —Fh Spirogyra sp. Hok * sk * * sk ok % % %
T K AR B Tabellaria fenestrata * sk * sk kok % ek % % * * % %

x|k RN B 2% 10,100,1000( cells/L) .
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Tab.2 Frequency (f;), abundance (A, x10* cells/L) and dominance (¥) of dominant phytoplankton
species in different hydrological periods in Mitika Wetland

FK HilizK 1
Il PEFFh :
fi A Y i A Y
Tk i e A7 25 i 78.57% 9.102 0.020 64.29% 5.426 0.005 "
Bacillariophyta AT 100% 7.375 0.021 85.71% 13.958 0.016*
LIS e AT 100% 47.674 0.134 100% 83.880 0.112
G5 0 SR 78.57% 15.484 0.034 85.71% 7.399 0.008 *
IREFFT 3 100% 13.994 0.039 78.57% 6.997 0.007 *
A% b e 85.71% 9.657 0.023 92.86% 27.605 0.034
2] BRI 6 i 100% 21.608 0.061 78.57% 9.538 0.010*
Chlorophyta IR 4 BE—Fh 42.86% 3.179 0.004 * 71.43% 22.037 0.021
“ o RIRZRTE IR T AR,
3.2 AEBMEE R 3 AR IR Y LA TR ]
Az R IF WA D A 2 9 (£ 3) 23 (] LA S i 28 AR 25 FE X L
SR TERT R 4 L, PR UEAR P R SR 0 AR A A Tab.3 Spatio, temporal and spatio-temporal
T JE I AR AR IR AN, JE SR 0.266 ~ 0.390, 314 two-dimensional niche width of dominant
{88 0.294 5 HAH F K 20 B — T, LU BTAR F phytoplankton species in Mitika Wetland

PR, SR/ MBI AR 25 s AE 25 R 4R B2 b VR0 s R8PSO SSAEAS L B2 AR RS
iRz R i DR AT SR A Y N A RS 0.266 0.358 0.005
WG 0.358~0.779, FHHK 0.526 B KMEH ¢ ppprra 0.274 0.414 0113
SEIEMEAT BE, FLIR A R S, S5/ IMEL A D Jiek A5 S3 FERMEFFEE 0269 0.779 0.210

L e I s 4E B 1, A A v BE AR ALY L R S4 EmSEHE 0281 0.559 0.157
0.095~0.210, 3941 H7 0.154 , KAl 9 59% BE AT S5 BRI S 0.288 0.569 0.164
W, LA K SR — b B/ MELA G B 25 0. 6. KM 039 0465 0.181

S7 REFFT I 0.278 0.521 0.145
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O3 =R B — 2SR A AL B (B v 1
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AR, XTI R RO PR 1438 7 B D A5 5 45 =2 DA A 2 A 5 B A A /N 7 A 2 6 2T, WP AR B R
B WK IR S AR, e AR b, T AR SR K A — b, v A2 25 07 28 4 Al e
PR A SIS AR BT B8 A 47 e W R AT S5 A T SEE V TR AT S5 AR O e 4 5 s TE =S (A1 4B B |, T
HEASOLSEREA OIS MEAT 5, vh A AT S REAT T 48 AR E AR B R TR S R R A S B, 8 A S
KBl B AT R AT A s AR BT A AR L T AR S SRR v I AT B K A i — A, TP AR
PLISHEA TAR TS BRI B a2 S IS, 78 A 2 AT i A AT 5 R {2 .

33 EBMEE
TERF AR RE b, BEREAT SR SV MEAT 58 4 40 S R R TR S5 B ) A 2507 B (B e 3 (>0.999) , BT B¢

S8 A% A 0.308 0.541 0.167
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Fig.2 Cluster analysis of niche width of dominant phytoplankton species in Mitika Wetland

BEMIREEAT BE A F B 0.999 , T HRIE AT34 17K 200 88— Fof 4 IRk 1) A= 25007 ¥ A (L B/ (0.530) . 78 28 RSt
S, ) A= A B AEAE 0.6 S LA L AYAT 25 Rt o5 SR By 89.29% s A7 3 Floxl H S B B (0.3 ~
0.6) , i SRR 10.719% 5 FRWTIZMIE TR L P e AL D34 it 1B 48 8 A 2R A5 L B DL R AR O (R 4).
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Tab.4 Time niche overlap value of dominant phytoplankton species in Mitika Wetland

Yifh i sl s2 S3 S4 S5 S6 S7 S8
S1 1
S2 0.854 1
S3 0.870 >0.999 1
S4 0.996 0.803 0.821 1
S5 0.993 0.784 0.803 >0.999 1
S6 0.629 0.942 0.931 0.556 0.530 1
s7 0.997 0.813 0.831 >0.999 0.999 0.570 1
S8 0.767 0.989 0.984 0.705 0.683 0.981 0.717 1

= ML F FOR A S A ESE KT 0.6, ARFN BEES, TR,

TEAS AV L I, S5 40 S R e AR EHAT 8 1) A A7 7 B (B A i (0.804 ), i i A7 25 8 IR IS S ) 2B 25 6L
AR (0.788) , MK AR HE—Fh FISREFAT LY A 3507 8 B (B R/ (0.289) . 78 28 Fh s AL F5 A oy, 23 i) 2R 25
P EAEAE 0.6 UL LA 17 Fiouk, o5 SR 60.71% ;47 10 Ffx) 8B E LK (0.3~0.6) , i KA %4
(49 35.71% s B4 1 Rhoeh RS0 AR 0.3 LUN ,JB T H & ARSI, o B ELr) 3.57% , RUIIZHF 50

TR IS5 2 (8 2k B2 00 A A & LA RSSO (K S) .

TERS 7S YERE I G S BE RO BT AT B 09 A 2507 F B (B A 13 ( 0.804 ) , K 4 e RIS AT B0 A= 25 (0 FE B (.
F/N(0.165) . 7i 28 R LR R 2 A A E AL 0.6 LAY 8 Fiouk, 5 BN %y 28.57% 4 17
Fotoxh B B AR (0.3 ~0.6) , (7 BAIXT R 60.71% 5 FIAx 3 MM AL S ML EB(HIIE 0.3 LIT, J8 TEEEKSE
G, i SRR 10.71% R INZHTT MM T B SRR 25 — e A S A PSSO (3R 6).

ER e SR AR ek 7MY R e LTRA SR VAG = )

Tab.5 Spatial niche overlap value of dominant phytoplankton species in Mitika Wetland

Y Fh o= S1 S2 S3 S4 S5 S6 S7 S8
S1 1
S2 0.577 1
S3 0.595 0.570 1
S4 0.631 0.662 0.688 1
S5 0.788 0.756 0.648 0.722 1
S6 0.487 0.376 0.582 0.415 0.554 1
S7 0.646 0.690 0.707 0.804 0.686 0.289 1
S8 0.583 0.776 0.772 0.632 0.697 0.364 0.759 1
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Tab.6 Spatio-temporal two-dimensional niche overlap value of dominant phytoplankton species in Mitika Wetland

Yk S1 S2 S3 S4 S5 S6 S7 S8
S1 1
S2 0.493 1
S3 0.518 0.569 1
S4 0.628 0.531 0.564 1
S5 0.782 0.593 0.520 0.722 1
S6 0.307 0.354 0.542 0.230 0.294 1
S7 0.644 0.561 0.588 0.804 0.685 0.165 1
S8 0.447 0.768 0.760 0.446 0.477 0.358 0.544 1

3.4 H 70E R R 28

22 bRV B 25 S () 4V TR A DL A B R X B TR A i (A0, ) FIAEZS A I 3 28 (R) 45 5140
TR ATLUE W, IR AERT ] (28 MR SRR A 4R b oK AR — Py A0, AR A BE (BN X ) B8 5 B i)
YEPE bR — R BRI A0, RIWIZA IR 25 ] e K, 4 45 v 05 38 R T S0 A 140 A% T A e TR I T
IR A AR A (][] SR 4 /I B 5 O A 2 i B AT SsSB4k T R S B, b T i g
FRSEA R IE AO,, , FREZRN A J 23 () fie K, 5 HABAL S Fh /e S IR T 152 i, S 3 se i3 =8
(] AE R, A A 25 SRR 2 i — R T IR B, A A R b T & e 2 s BR TR B die K R e &5 ],
KT HABOCFARY, A% F R 0 A SR 25 RIS /N T B S e, B G AT 3 1 A e s Il /N IS 4B | B 1K
AP, A ORI AL T R R AL BRSO e KW IE A0, , LUK 2 S0 I8 IS FF 38 10 & R 25 1), die /NN &
Jo 2 (] 2 T Al

F 7 FH-RIRH T WY RS & BT R A (A0, ) S AR SR W HAR (R)
Tab.7 Relative occupied resources (A0, ) and ecological response rate (R)
of dominant phytoplankton species in Mitika Wetland

o Hif ] 2 [] Hif 23
i
! A0, R A0y R A0y R

S1 1.752 0.152 -0.454 -0.788 0.764 0.125
S2 2.383 0.115 0.340 1.218 1.168 0.097
S3 2.814 0.096 1.584 0.492 2.702 0.078
S4 -0.062 -4.525 1.516 0.368 1.620 0.097
S5 -0.758 -0.379 3.890 0.146 2.789 0.059
S6 -5.976 -0.065 -10.373 -0.045 -11.790 -0.015
S7 0.328 0.846 1.733 0.301 2.142 0.068
S8 -0.481 -0.640 1.763 0.307 0.605 0.275

BT AR A 3 A (R) T — 20 i R AN () 4 JEE I 4ol 0 A 35 26 4 ) A 2 o O BR . I ) 48 BE I, AR
FREE R A SR R et g 5 2N (R =0.846 ), fi il 25 (1 i B B8 iR Z (R =0.152) |, BIGEAT 6 14 i JRe a4 44
55 (R=0.115) , 2% HEFT LAY A J 4 55 (R = 0.096) 5 4 4 5 i 1 s R 3 iR 0 (R =-4.525) |, i A%
PR B Y R O IR ZL (R =-0.640) , I ol 1) T 1B A S48 (R =-0.379) , 7K 4 56—l i) 3R i 34
55 (R=-0.065). ZS[A]4EJE I, BUMEAT e R0 A R Bt s B (R = 1.218 ), 5w 38 WG AT 42 (19 e Jo e 355 Ay i
ZU(R=0.492) , 445 54 e (R =0.368) BIME V- (R=0.307) MIZREHAT 3 (R =0.301) [ 4 il B335, #g
TS K a3 E 55 (R =0.146 ) 5 i Ay 25 (10 23R B H e s 1 (R=-0.788) , 7K & i — il (1 TR fa 4
R85 (R=-0.045) . W2 4EfE I, AR —Fh)E TR (R=-0.045) , HAOU S b 63 4% - s 9 &
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Fig.3 RDA analysis of dominant phytoplankton species and environmental factors in Mitika Wetland
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Tab.8 Morphological characteristics and ecological habits of dominant phytoplankton species
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