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Abstract: Abstract: Cascade reservoir joint operation alters river hydrodynamic conditions, nutrient transport processes, and habitat
structures, and consequently regulates phytoplankton community composition. However, the spatiotemporal patterns of phytoplankton

communities and their key environmental drivers remain unclear for the entire cascade reservoir system in the lower Jinsha River. In
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this study, phytoplankton communities were investigated at 22 sampling sites across four cascade reservoirs during the dry and wet
seasons of 2025. Both surface water sampling and vertical stratified sampling in front of dam sites were conducted to analyze
community characteristics, including species composition, standing stock, dominant species, and ecological niche traits. Pearson
correlation analysis and redundancy analysis (RDA) were applied to quantify the relationships between dominant phytoplankton species
and aquatic environmental factors. A total of 104 phytoplankton species belonging to 83 genera and 9 phyla were identified in the
cascade reservoirs, with Chlorophyta, Bacillariophyta, and Cyanophyta being the dominant groups. Phytoplankton species richness was
significantly higher in the wet season than in the dry season, while species distribution showed minor differences among individual
reservoirs. Phytoplankton density and biomass did not exhibit consistent variations across hydrological periods or reservoirs, but
showed distinct spatial heterogeneity and seasonal dynamics. In the vertical profile of dam-front waters, species distribution was
relatively uniform in the dry season, whereas clear vertical differences and reservoir-specific distribution patterns were observed in the
wet season. Species richness increased with water depth in the Wudongde and Xiluodu Reservoirs, but decreased with depth in the
Xiangjiaba Reservoir. Phytoplankton density and biomass generally accumulated in the surface layer and gradually declined in the
middle and deep layers. Notably, surface-layer phytoplankton density and biomass in the dam-front area of the Xiluodu Reservoir
during the dry season were significantly higher than those in other reservoirs. Dry-season dominant species were mainly narrow-niche
diatoms, while the wet season featured co-dominance of species from multiple phyla and expanded niche breadth. Cyclotella sp.
maintained stable dominance across both seasons, whereas Cryptomonas sp. increased in dominance and niche breadth in the wet
season. Overall, dominant species showed higher niche overlap in the wet season than in the dry season. Dry-season dominant species
pairs were evenly distributed across high, medium, and low niche overlap levels, whereas the proportion of low-overlap pairs increased
in the wet season. Pearson correlation analysis and RDA results indicated that CODy,, pH, and DO were the key environmental factors
controlling the spatiotemporal distribution of dominant phytoplankton assemblages. This study clarifies the spatiotemporal distribution
patterns and driving mechanisms of phytoplankton community structure in the lower Jinsha River cascade reservoirs, and provides
scientific references for aquatic ecological conservation and watershed management in this region.

Keywords: Phytoplankton; community structure; dominant species; ecological niche; environmental factors; lower reaches of Jinsha
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Fig. 1 Distribution of sampling sites in the lower Jinsha River
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Fig. 2 Number of species across phytoplankton taxa in the cascade reservoirs of the lower Jinsha River in March (a) and July (b)
2025
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Fig. 3 Distribution of phytoplankton cell density and biomass at various sampling sites in the lower reaches of

the Jinsha River in March and July
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Tab.1 Results of analysis of similarities (ANOSIM) among different reservoir areas in the lower Jinsha River
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RIKIE VS FZxH 0.043* 0.518
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Fig. 6 Phytoplankton diversity index of cascade reservoirs in the lower Jinsha River
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Tab. 2 Phytoplankton species richness, density, and biomass across water layers in the deep forebay area

R ~
A FEIX KIZE BRE R bR W R (X105 R
cells/L) (mg/L)
#(0.5m) 14 6 1 1 4 1.17 0.06
L7R4E (79m)  H1(39.5m) 6 4 0 0 2 0.24 0.02
(79.0m) 8 4 0 1 1 0.48 0.01
EQEEN) 0.63 0.03
#(0.5m) 10 6 2 1 3 13.62 0.28
3 A FIRS W EY - - - . B, ) )
s - - - - - - -
#(0.5m) 10 2 4 1 2 195.00 9.29
BRIKE 9.78 0.52
(109> #1(54.5m) 12 6 2 1 2
(109.0m) 8 5 0 1 0 0.36 0.02
EQEE2I) 68.38 3.28
#(0.5m) 9 6 1 1 0 4.97 0.32
I (81m)  H1(40.5m) 8 5 0 1 1 1.14 0.06
(81.0m) 8 6 0 0 1 0.44 0.03
FZEI (81m) EHmESL-] 2.18 0.14
#(0.5m) 20 6 8 0 3 35.51 2.34
5 7R 48(100m)  11(50.0m) 31 11 10 4 3 2.77 0.17
#(100.0m) 33 11 11 5 2 2.09 0.12
i 13.46 0.88
2(0.5m) 26 6 9 5 3 161.62 6.33
7H RS W EY - - - - - - -
#(0.5m) 29 4 14 5 2 32.71 275
BISTE12m)  H1(56.0m) 24 6 10 5 1 1.84 0.11
%(112.0m) 36 6 18 5 3 2.68 0.19
I [A HME 12.41 1.02
2(0.5m) 20 6 9 1 2 38.56 3.32
el
06m) #1(53.0m) 11 5 3 2 1 0.37 0.02
(106.0m) 7 4 2 0 1 0.30 0.02
EQEEN) 13.07 1.13

2.2.3 B EAMES HRAMWESMESEWE 7 FR. FiKERF KR REDRAFES
7 5 B AR AL TE L0 510 08[0.021,0.996]+ [0.001,0.923]. A7k 4 NMESBFIE R 6 DL FT, Horh ik
HEE SR . FRES DN ERBINR AR BRI ENESE (Qu>0.6), FRESIHFE. R
S E AR 2 WA SR ESRE (03<0x<0.6), /NI GEERL. /NERIE S 0N B
I 2 MEAFT AR ESE (Qr<<0.3); F/KI 9 MEAFIIL 36 MEAFXT, 11 5F (30.56%) F



B SR, 10 X (27.78%) AN TSR, 15 % (41.67%) ACESE . FKUMAESM ESMH
SARETRUKIE, BRKEEE . B AR BRI A5, KA E B R AR & BB .
3 VL U GUK PRI R AT A (v RS EB)

Tab. 3 Dominance (Y) and niche width (B;) of dominant phytoplankton species in cascade reservoirs of the lower Jinsha River

3 H 7H
B PRI Fh
Yw Ys Yxu Yx Y Bl Yw Ys Y Yx Y B;
K (Chlamydomonas sp.) 0.06 0.03 0.21 0.05 0.10 4.95
LR W (Mougeotia sp.) 0.02 0.02 4.41
75 B Wi (Coelastrum sp.) 0.03 3.22
VABE #E (Aulacoseira sp.) 0.08 047 0.15 142
URLIA R CBURE BB
0.28 0.07 137 0.03 3.66
(Aulacoseira granulata)
/NIRGEE (Cyclotella sp.) 0.13 027 0.79 0.04 045 233 0.03 0.15 024 0.16 3.40
B (Diatoma vulgare) 0.16 1.28
Tk
WekFi#E (Fragilaria sp.) 0.18 0.20 3.13
B (Synedra sp.) 0.03 0.08 2.56 0.17 0.03 0.07 2.34
[5 §7 #( Coscinodiscus sp.) 0.02 0.06 0.06 221
AR (R D
0.03 2.65
(Bacillaria paxillifera)
I FaiE (Cryptomonas sp.) 0.07 0.05 0.03 0.04 3.77 030 0.19 0.09 0.20 024 7.52
S|
W5 B2 ¥ (Chroomonas sp.) 0.05 4.96
R #E(Gymnodinium sp.) 0.17 0.03 0.07 0.09 4.33
] % W #(Peridinium sp.) 0.02 0.06 0.03 0.03 005 4.78
1 FH 8 (Ceratium sp.) 0.02 0.03 0.04 2.28

Y N R X PR A 28 B < Y Dy P SR X P P R 3813+ Yo IR 8 R X P ML 38 38+ W D 00 S0 X 357 B LD 0 3
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Fig. 7 Ecological niche overlap of dominant phytoplankton species in the lower Jinsha River



2.3 &I T RKEKIFER T

SIDTL T WK R FK KA A W3R 4. WT AR DN 14.11~26.45 °C, %X
WT B EPEFNFENZR (P<0.01). DO A 7.33~12.73 mg/L, KL THmEKF. Bk L, BRXK
A EFGTIE, pH N 7.51~8.60, & & X HIE )9 8.00~8.20, AN A KA M2 J2E [X [A] 22 S 3 A B3 (P>0.05). %
A E IR ER TR AR A R AP MIAN [/ 22 [X R4 AE — € sl , Herb A 02 X TN A1 NOs-N B¢, & AR TE
XK NHa-N Fl TP #ifi. EC. TDS Fll CODmn 7EF K WA TAH K, HoP a4
446.03~647.08 ps-cm' . 350.08~420.66 mg/L Fl 0.72~1.40 mg/L . H.3 43 & [X 8] 2= 595 B 5. 2 /K T (P<0.05),
Forb i) U A S MEE X CODwn fEAS . FAK I 2B B2 R (P<0.01). NZ /31 F, EC fl TDS
AR T i X T e P DX, e ) SR XA

4 @I NIFBYUK R . F KK IR T2 A RHIE
Tab.4 Characteristics of changes in environmental parameters during the low-flow and wet seasons at the cascade reservoirs on

the lower Jinsha River

. LY X A e B E e
WA T
T {E FleAs] T {E FleAzd T (E FleAz] R[] JE
A 7K
WT/C 1562 14.11~17.99 1532  14.16~16.18 1620  15.00~17.34 1574  14.84~16.51
DO/mg/L 9.65 8.42~12.73 8.47 8.25~8.78 8.84 8.17~10.18 9.09 8.53~10.19
pH 8.18 7.98~8.60 8.00 7.94~8.07 8.07 7.91~8.36 8.12 7.99~8.32
EC/us.cm’! 446.03 428.90~455.90 47049 426.40~501.50 48532 475.75~502.45 490.86 439.13~681.36
TDS/mg/L 35225 342.00~363.00 375.13 350.50~392.00 379.20 368.00~383.00 387.36 353.67~533.40
TN/mg/L 0.56 0.50~0.59 0.84 0.70~1.20 0.81 0.65~1.25 1.30 0.67~3.34
NOs-N/mg/L 0.40 0.33~0.42 0.51 0.41~0.58 0.46 0.40~0.52 0.78 0.42~1.99
NH,*-N/mg/L 0.05 0.03~0.08 0.08 0.04~0.08 0.08 0.04~0.16 0.08 0.03~0.28
TP/mg/L 0.01 0.01~0.02 0.02 0.01~0.03 0.03 0.01~0.09 0.03 0.01~0.07
CODy/mg/L 0.88 0.80~1.00 0.88 0.70~1.00 0.74 0.50~1.00 0.72 0.60~1.00
B F7KH
WT/C 2355 21.40~2541 2390  2232-2541 2475  20.88-2645 2255  21.24~2531
DO/mg/L 8.74 7.33~9.93 8.78 7.51~9.56 9.50 7.46~10.91 8.11 7.62~9.70
pH 8.20 7.94~8.35 8.14 8.02~8.35 8.12 7.51~8.51 8.01 7.87~8.19
EC/us.cm’! 585.13  441.65~733.71 525.62 446.80~565.44 607.15 570.00~646.00 647.08 600.00~681.00
TDS/mg/L 388.15 287.00~478.00 350.08 290.43~387.38 39472 370.67~420.14 420.66 390.22~442.61
TN/mg/L 1.09 0.65~1.43 0.89 0.73~1.10 0.97 0.74~1.11 1.29 0.88~2.31
NOs-N/mg/L 0.74 0.43~1.09 0.58 0.42~0.90 0.67 0.48~0.87 0.82 0.58~1.15
NH,"-N/mg/L 0.24 0.10~0.42 0.21 0.14~0.26 0.12 0.10~0.14 0.13 0.03~0.42
TP/mg/L 0.05 0.03~0.08 0.04 0.03~0.06 0.03 0.01~0.06 0.03 0.01~0.05
CODyy/mg/L 133 1.10~1.80 1.40 1.30~1.50 1.24 1.00~1.40 1.20 1.00~1.40

24 BIEMEESKIFMERFRR
B SeiE s Z WK A 7 (Variance Inflation Factor) 43 BT 51 [k 3 28 4 % 755 1 34 555 [R] 1~ i v e #2k: [ 4
(VIF>10) 1401, FXF vyl gkl . SEK AR DO SR B, B% . MR E . 2%« CODwn-
pH 3% 9 MIREIH T 5 Y L A A 35 JE HE4T Pearson A ISTE 20 #T & RDA, HIEF & VhIL NIty
FEVE I A AR, R R 42 PR U AR D B T ) A R AR A Y S PR R R o
2 DCA 3 i Bn 88— HiH P /T 3, PRIGIE A RDA R B AE A 0 35 P 5 R85 R 7 2 TR ) 2%



ALK 8). RDA /M Hrgh B, 25— —H 7 pIRHEE /3 708 0.3038 £ 0.0941, i il AR R RE
T YIRS R 39.79%, FHARER T AR I SR 80.59%, 2 W HE R il X IR K T 5 0 A RN EETE 4 A
RAABMMERRE /1. BT FR K% B85 (Monte Carlo permutation test), X 52 W {34 Fh B V& 75 %%
BB A B HEAT I, 45 5 W) CODMn pH A1 DO XF & Vb VT T i i e AL YA 35 b BE VR I 45 20 A i
JRAEAESER (P<0.05), HKAKIE. HERHBEMLE.

W T K SO R SRR AL AR, NRE S pH 2R E IEMSE, mHKR. SR, MRH%EM CODM
BEEFENME; FBIESAKERE. DO. HEE. CODwy Al pH 2 BE EMX. T EAZHAEERT
Al AEAKIARAF AR S5KIE . SR CODMm 22 E MM, 5 pH M DO £ 8 IEHIE; FKM
B A EL K. DO HEZR., HRELA. CODMa Ml pH ¥ 2 B35 M.

2 | 0
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Fig. 8 Redundancy analysis of dominant phytoplankton species and environmental factors

3 g
3.1 SR EYIEE R R B H I L YHE

VTR R A A R R SR (5, NEMERSARN MY EUEEE 2R
(59~114 Fl). AWFFCIELE 2025 £ 3 A 7 AW &1L Nz FE X WA T2 m E e 78, AR
9 17183 J& 104 Fl', BEIATH /W 4R IE BRI A, X 5EWUE FE XK K s K &5 A
REA M, ARk S A g BAR L, B EEES T 20172018 FEXTEKE
BB Z B R BPY, DLK 2019 4F4 20 2K & B, 34K 28 B = BRI B 18 2 /K & B ROISE T
B, AR TIE O R E BRI 2019—2020 [ FKIUKFERS SybIT s by i £ Hh i3 e i 4 Fh S U7 e
R F 2RI R BN R YR E RN, PURCREEM B A S IR S R
S GOEEEAR

SVPVL TR M KN SIS . RS R 2 R K Fs 43 33l T 20124 2013 2020 FH 2022 4% 771817
BEA TR, [0 5 5808 K B ISATRT (2010—2011 4E/K & B 29, BEFE]. S
T L5 57.48% 17.32% M1 5.51% M) KN SRS IR IZAT I AN R BORETE 1] i LETE 65.38% (2014
FEAE-ETE PUZE 40.00% (2019 SF£4&2H-/KE) RPUZ RS, M SHEE S A AR L
(40 2017—2018 “EFERAE- B R3] fEEE 50.00%. SR 21.00%. ##E 8.00%; 2019 EEEFIE-/K EFE26:
TEWE 47.30% SR 33.78%. WV 5.41%). SRMEHR BTG (2022 T RMEX D), T &
A 37.10%, ZREETTFZ 35.48%, WEEEITHN 8.87%: HHESMEHR=IZ1T/E (2023—2024 4F MK ETH



e SCTPEE LR, REEET TS 4T B2 0 36.50%F0 38.90%, W14 7.70%. ARIAHE (BH{E-H
FEBO BRI T Ll D R 32.69%, SRR TRIEEE T2 5008 35.58%M 16.35%. KT, BHFCXE
TR CAGRAEE . TR W DO, (R 2t sl il R 45 7 i NI B AT B B, Tk 1) o LA T
e, Mgkl 1S BT, BT OB g ). R S B KB AT 5 FE X KB A8 K-
TR ZE, SFECRFRR DRI AN, MNElgs 7 Bl [ RE R SRR A . EHOKSCR AT
N R AR HOBAR S T O AR S XTI AR T DA W S 4
RS SITLHUEE TR Yt 7T 45 R IR
Tab.5 Comparative results of phytoplankton studies in the Jinsha River basin
o . . TR e . .

Ty BRI SRR Tk FEE B R
(X103 cells/L)  (mg/L)
B 0.31 BE 011 FRITEFAER0)

2010-2011 4E KE 1K 4 FF A5 127 Tk, SR

| B

2014 4 FE-HE 1K 6FERT 52 TRHE . SR, T ¥I{E 2.51 W 041 EEAERD
RFE-KE 4 14 B4 100 TRHE . SR, T 0.19~0.34  0.016~0.434 FE maR2
20172018 BERAE-EE 47K 30 BEA 86 REVE. SR, W i R AR
GRS 3K 1L PR 96 REVE. SRR, W - - EiisEa Aey
2019 4 ER-ERE 1K 6 R 59 REVE. SRR, W B 5.1 B4 0.97 T LR
B KE 2R TFEA 74 TEBE. SREE. W 1.39~10.50  0.05~1.09  ZEfijs2el
BEO-ETE 2K 19 FERT 107 TEBE. SREE. W {4 23.00 - TR 77 48T
2019-2020 4F FIZKHUKE 13 K20 FER 119 TEBE. SREE. W 0.3~127.26 - FH 2 £ 45 28)
2022 4F  BAREEKEE 4K 10 B 124 TEBE. SREE. W 16 21.8 0.142 gk Hh 2k 41291
2023-2024  HESHMEKE 11K 1S 167 TEBE. SREE. W 429.13 - e AR

0.14~362.37  0.01~19.05 ENTIEN

il
S
Bt
*

2025 4 ERAC-EE 2K 22 FFaN 104 T, SR

543 6 FTIL a3 P R A 45 R mT W, 4005 350 430 BT X 3o U0 e 400 % % HE ) A
T G BT e, SRR B K ISR I Y AT 0] REAP TR I 3 . X — a3 R E K3
JIFAE I CRRBLY ) ORI AR . BUIUE K R PR T B, MR T K R AR e AR
WIS BOKME HERIN, AT 7RIS IR TR e 628K . NIFENAEKS
BESAL TS A, W HBFEN BT

AW E PAER AR E b, Al K W A~ 35 % B2 KT F /K (46.91 X 10° cells/L>38.96 X 10°
cells/L). FEEKFN %M EKIFRMTT ZRA K. MAKHRERERK, KIJFHE TR, k)
TIERMABA, AR EIREN A E A, R E A KRR R4 R KRR R, TR,
TNiEE SR R AL, B TR A KRR B0, KBRS R R BKIRAR R, 6E
SRR IR AN G G S R IR T A R B KAWL, itk Ah, BT F KRR AR IR RAE
R 7K A S 0 BRSBTS % B RE O N BB B8 vy, LN /KA 3% SR 0B LA AR X DTk
B, TR SR RS AR SRS . S DVT R [T S R K (39.35 X105 cells/L) K
FHEIKHI(15.12X10° cells/L), £ 171°F3 % BE AT K (0.71 X 10 cells/L) /hF 37K # (5.12 X 105 cells/L),
WEHE )T 382 FERE K (2.96 X 105 cells/L) /NFF/KHA (11.02X10% cells/L). A AKIFEF, FHK
BFKH (2356 C) BFHAM (1575 C). 4R EHAM AT R TRESE. A ERSENERY
[R5 —E6-47), b — 25 EIIE 7 ek 8 B LG, 17 0 8 AR W 9 B 2 v K L I AR AR AIE 1481

WURTIR E X PR A 2 ) A SRR I “REBELE. RIRZEBI” , UAR A2 R X7
VIIRAT AR BRI 7= 1 ZKZ X — 4% 5 5 WU AT VR 7K X A5 08 0 #4432 A0 52 R ) 2 1) 22 e 25 D) A O
PL 3 AR IEIAT B, B3z W B R Z Wi KRN 15.24~17.22 °C, BKEEREIX 0.51 C/m, EEK
EIREEN 0.9 m G RiK IR 3.6~4.5m), RIRIE 52 B0 o B )2 v] GEH0 SR 41 i [ T VB & A B,



EHAE FIRE B WSS A ORI IUR R, NI BR B & R A B s . SItE
i, KRR B X A B A N, HAR A R BT, SRR R KR RoK B A
BB RR, WREEXIRFHEBETEH NG T 2.

FERCERERRT, &K 28 KK CSCEB A SRR BB 5 . By Rk B Eod 2 (e 9%
B BRI WA A R AT R ) SR, AT SO PR X VR L. AR, KIS X
FIHEY B E NMDS HEF 2R ES, ANOSIM 2 MR E M FE X 8] F AR (R=-0.003,
P=0.454), UiHATEF/KIISREBARBE G HEL 5T, W@ ] ARG R 7 P X 3 VA 20 A [
fho AHLLZ R, MK HIAS R E X BEVE 4 A7 7 38 2 5% (R=0.324, P=0.003), {B{URIKIE 5 HFEIM 2 (A
KB ENE, HRAEXEPAERKRES, RIS K, SE50%E X 2 AR — 2 s,
BHUL AT O, R M R T B &% B X R A B R P, TR Sk B FRE. KB AMHEEEILE
YER, M3 T BAGOK BEREVEIF M BETE I B A3 A b R o 5 FLABR Gk BEAE DGR FUAR L, 45DV T U
K B AR BV K B AR B B B BE B — e S, R — R R . 2 < T A L
BH K FE I AR IY, A /K I ) CARE S T DO 35 280, F /KT E 98 1R 4 8 11 O 3A o 2 A S 384
e AR, VTR KA A R R N 3, FARMNEDUARES: . S, BREEA s
ZRBEILE S, FRIAZATE K SO R AT (2 3 VR WA A 0 35 45 W e AR B — 10 B n R . R
TR GO E IR S FE 48 B0, Rt VR TR 2B DI RE e A0 rP T I SR R T R 1 )
SRR, H5ZARE, ST NS E X IR ARG 0], X ) 22 R gs, REAFEK
W SRR AR G R B W BRI OR T EE X MK A2 e . MR AN FRIRAE 3% . AL, AR TSI
NUFBR K BE IR TN, BK G TR PR SRR E K TR TR AR AR T, ST N
TP B SR AR 38 o BF T ARG BT ie i, R WA AS IR IR Sal s 45 7K PR Hp 2 i A A2 T S 200 18 £ v 8 5
FFEATE A= BARKE, SVDVL WA K R 17 A A W L BE A 0t A . R K I 34 SR e 4 1 3
PE, W TR X T B 2 A AR B PR B R . PR B0 I S AR
3.2 iR EM B R EE SN

KRG RER, ST VIR RS RO R FTRE: NGB, FRI R E
REAHAL; T R B 3A B 5 AR A T B WIAE = /KRB AR T . 5 00 e SR xS LE R I, 1%L BEAR 35 F B
B @116 M) MU RERN, R ERHARIELHMN “EiRd. mRshAES N m e R H
CRRURIRBI Z LR " B BT, ANRERMRRSR S, RSV R IR M BEVR SR 1 RO
FRAE. KHIMEE BoRk, TR RAE RN A HE T =BRY, SRR SKEI LG RN, 57K
029 | (MK FEDY), ANER BRI IR RE R R LA B o ARTEFLHR, ANIREEAERG . R KT o R LA
B, MBI T HSF S VIT N A AR S S G R . SR, DR AR A R 2 I A B T
Z I IZRE A A FRUURNR I K S IZ AT W20, A i b SR p T REE ] T il 5 2 7R 4
PSS K HL s (AR 4R IS AT R A AR R 3 2 Jo k2830, R AT ST BRI AR

FKR AT ESA ES S TR, FARARSER . F. KRESE LWSmBNE, i
FE K W B S AR AR (09 o LR HE o 2 7K A /N A S5 R0 [ 0 i AR A5 1 26 B FE e/l (0w=0.001), 7L
WA EERRE, ESMRRERSE, BREMRES, Wil SR AFEAESA S, NRER
BRUN, ZHRAMMEERE, HILRERER, SHKP, RfmERERR, KRG, FE—
SE I7K BN 3 5 A A 1 B 17 L S0 6 32 W it I8 2 (R i3 JEL S ot R 2k PR IR AT 54597 A 7K B /N 3R R 5 B i A A or
HEER R (0s=0.867), {EMEEH T RN FEATABIE . BRIFE R FEE, Tl AR K AR
[56] R

A S T8 BE REE RAEAR AR B 2= (B S A RS AE B URR e ) S AR A G AR B . B, B
T [0 AR SV TR A 1 B R B 2 S B R, B I A R R, AT FE BV S G b BE AR A .
R AR A T AE SO IS KA BOR . AR, ARSI TG R dE . MEFF e
B, FARHAINCIBREE , KBS ARE, BN ERARRMET ., XA S AR 50 5 T 2 B R o0 /KT
BIVER 4G R — 8, 5 2017-2019 SFEAH BT TN 4 V0 VLRI PP 46 AR RF2224, 3 W DY JRa Ak 20 /K 1



FRBATHIE KR Z AR .
3.3 MEETF SRR B M E X

PRI IR TR B AL RS 0 A i SR e PR AR B S A B S S R i . BE SRR K K E
R I 1) VR A 5 P S5 K ST R AR A, BV AL -5 D00 4 2 A L 1R R g KT Ah BBl - E R v AR S
PR AT T A IE R ORI . B R BRIE RE BE 1 22 5 LA SO RV A 5 5% AR AR
G SRR AR B LS BRI, IR ARV AR S A AR R 1 252K - DO pH. B TR
ERAE AU SE AR IR 1 RO, AR PDRNORT PR A P A i I 22 S ik — 5 e OV B A T . ARG AR
PEF, KT TR O 1 A AR A R SC R RO 1k, 0 T e e 1 R0 I I bR 4 i 7 40 < LU
BRI TAS . R, R EERDE AR DO KT K S R IR 0 A AR A R R 4
FAJ1801, DO 7 A ELAE AN 7 R A W R RO 5 15 IO, AR DO /K- AT REXT Hag ™ A 4l A - pH
SIFW YRR XA AR S R R, HOLAIERIEFE CO2 BB pH Ty, TR pH AT RE 2 0] 32K
FEGE A BRI o[RS RE I LA HNE 30 S AR BLE N, KRR pH A —E BB T AR A,
BEE IR A R BRI L O REACE IR, BRI A T B SRR SR . U
SN A DT R T 16, ARECT AR WRRHE I R A ) BR ] 280 B D SR 1631,

Pearson AHIGHE /3T 5 RDA 25 SRR, 52 <G Vb VLR IEhR Z0 K e - e A 0 ) 22 23 A (K PR B8 s
K74 pH. DO, CODMn HUCOW/KIRAHIR H 2 . WRFM SR TRIKRE, AFEFREXT KT
SERR L RO A7 AE B 22 5. /NIAES pH 2R IEASC, M5/KIR. BSFE. MERHEM CODw 21
FRR, B IENARE A WA FeUE KK AR A BT . B 5 7KiR . DO HL 3%, CODmn
A pH KRR FIEMSG, HAEFKMS B RA AL 5 [P Tk, RULARE T A B
BT 57 T BA SR BRI HTRE J0 o bR YI DL 54 A ) B 8 AR DAL B 35 X LRI (IR HLA A
XTASE IR, T K SO0 35 b A DA R 08 (R . B ARGEE . 2 FH BRI P 3 U1 B 0 1 A v /KL
BRI AE TR A RIS SRR, IR T PRI A B SR T AR
T2 B AR 3 b (i A A B IR 7 5, SBUES AL L, R — B HES) ST R W SR R
PR R DRE VR R KU T 3 R R K 2 11 I AE I AR o BEXEAHE 7T IR 5 CODMny pH DO
Il S PR st B TR AE DA W o B K IR 5 T R D AR Vi B 25 0 A R R SR B AR B, S B T ARORER 4
IKPE R B AR — D7 T RN A R U S IR R RIS s 53— 7, R B S e e XU Y
i A I £ A LA R DOK BN I R 5ok R st RREARE R R RE S W, IF MR 2 B B K
PUEE FR ERRETRC AT SEBIN P AL R O OB 2 B R A R 4%

4 #Eip

D) VDL N POK PERL SR L3 58 th et 9 1] 83 Jm 104 b, DLREREE. SR MR B v .
FAMIE W AR SR 2 T TR, HBUAF R AR AN [R] K ST ST IX 8] AR R B ) — B AR a9,
TSI — 5 10 2 ) 5 S A A 1 AR AL R AL

DO MBR K PERE RS Rl K 30195 P DX T LD e Vi LR AE — 52 70 5 T =R /KT A (oL 1 i

3) KA SEIETR I B AR R R T KR R RS SRAE R SO RS REILRT
KA AN A v A A TRV AR S, TR ) B 2B “REEE. TIRZIE” oAtk R, §2
AR EEE T LRAKE. £33 H, BIRERERISFERE. FHRELE, FKM LR
e A K], VR S5 At R SR SRR AR SR AN 2 1 IR I B R SR o 1 0 A b, AR R X
AT Y, MK 8, H RIS R EX R R, SR SRR EER DU YA H
KIRSG T L THAE) 3 g7, i SO TR 1 SR 2 R A5 A R

4) ZRERREES R R, DT RV SR e 5 e X (e ) T B35 22 57 MIAER 18] b, R B4R Ak
ERYENIREON FERIGEAE 7 HBZE ST 3 5, BRI TR ZE R, 4 2R
(RI-F B A Y Bl 2 T, VT R AR AL T o S RKT

5) Hliv FAICE S MEFIED S 4 17 16 B, DU TN E . DIREMERE N PIIL RS



i, o /NERSETE P A ORFFAR B AR S, T B R AE /K AL 34 B R AR A A FE FE RID ER T o A /KA 34 DA
REVEN . ABMEAE, RIFKIAFREIHE T RS FRAN R 2 1L E SR AL
T S HE K R S -

6) Pearson MM HT S RDA 45 REH, KB EIPTL R UFEH S /K FE V7 R A B T B 2 43 A f D
57N pH. DO 1 CODMno

5 Mitk
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Attached Tab. I Characteristics of Cell Density Variations in Phytoplankton Phyla at Cascading Reservoirs in

the Lower Jinsha River
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Attached Tab. Il Characteristics of Biomass Changes in Phytoplankton Phyla in the Cascading Reservoirs of

the Lower Jinsha River

i LR S W BRI e
KL 3 [ES
FHE Ju SFHIE FnEe| SFRIE Ju A i
W] 0.003  0~0.007  0.008  0~0.013  0.003  0~0.013  0.007  0~0.047
ST 0.004  0~0.014  0.002  0~0.007  0.064  0~0.134  0.060  0~0.536
e 0.128  0.013~0.275 0.234 0.07~0.5445 5502 0.010~15.963 2.323 0.012~17.167
KK (3 AD (SH ] 0.015 0.007~0.023 0.002  0~0.007  0.706  0~2.146  0.155  0~1.117
HET] 0.001 0~0.002  0.005  0~0.021 0246  0~1.108  0.023  0~0.122
B 0 0~0.001 0 0 0.004  0~0.018 0 0
TEHEEE] 0 0 0 0 0.009  0~0.038 0 0
PR 0 0 0 0 0.026  0~0.130  0.007  0~0.065
&it 0.151  0.032~0.304 0.250 0.008~0.586 6.560 0.010~18.346 2.575 0.015~19.054
W] 0.003 0~0.011  0.092 0.001~0.230 0.021 0.005~0.035 0.025  0~0.199
LRI 0.337  0.010~1.223 0484 0.003~1.111 0.686 0.005~2.107 0.195 0.01~0.876
TR 1] 0.175  0.120~0.232 2.551 0.025~5.448 0.489 0.193~1.126 0.605 0.005~2.100
SEAN 0.972  0.001~2.141 0961 0.008~2.475 0.334  0~0.745 0462  0~2.958
HET] 0.579  0.007~1.977 0.556 0.002~1.685 0.442  0~0.920 0212  0~1.283
FKH (7 AD N
ST 0.012  0~0.027  0.027  0~0.093  0.040  0~0.161  0.017  0~0.151
TEHEEE] 0 0 0.014  0~0.052 0 0 0.001 0~0.005
T 0 0~0.002 0 0 0 0 0 0
B 0.002  0~0.007  0.047  0~0.101  0.049  0~0.151 0 0
it 2.080 0.193~5.483 4732 0.038~11.194 2.062 0.2997~4.920 1516 0.047~6.817

Wi RAEYRE AN mg/L



