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Fig. 1 Sampling sites for periphytic algae in
the lower Yalong River
The Yalong River, 10 sites (Y1-Y10); the Anning River, 14
sites (A1-A14); the tributaries of the Anning River, 7

sites (Z1-Z7). The upper Anning River, A1-A4; the middle
Anning River, A5-A10; the lower Anning River, A11-A14.
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Tab.1 Environmental parameters of the lower Yalong River and itstributaries

24 HEFIL T B TR BT S
parameter mainstream of Yalong River mainstream of Anning River tributaries of Anning River

M /m altitude

1 % /m channel width

1287.38 (990.9-1615.3)
306.08 (104.20-845.83)
37.04 (16.37-55.00)
63.47 (9.9-190.0)

0.74 (0.33-1.87)

19.49 (16.53-24.86)

¥ %/(mg/L) dissolved oxygen 8.73 (7.45-10.54)

pH 8.42 (8.14-8.70)

F 5 #%/(uS/cm) conductivity 185.63 (134.93-203.67)
MU /(FNU) turbidity 48.57 (2.71-191.32)

JK IR /m water depth
% WA ¥ /cm transparency
i/ (m/s) current velocity

JKiE/°C water temperature

1473.40 (1044.9-2168.7)
95.65 (10.63-236.03)
0.79 (0.33-1.11)

21.28 (3.33-69.83)

1.07 (0.55-1.77)

18.69 (13.11-22.44)
7.76 (6.48-8.30)

8.11 (7.68-8.46)

121.47 (0.63-192.53)
289.86 (10.01-986.41)

1706.26 (1041.3-2311.0)
32.75 (3.23-91.43)

0.58 (0.31-0.86)

>24.61 (3.93-63.77)
1.30 (0.97-1.70)

16.93 (12.68-24.11)
7.73 (7.32-8.09)

8.27 (7.83-8.50)

93.32 (7.95-144.77)
186.66 (3.36-554.80)

TE: RPEAESPIIME, 155 8 e Bl {E.

Note: Values are in average and those in parentheses are their ranges.

x2 RTATRHESH
Tab. 2 Environmental parametersin the mainstream of the Anning River

ZHL parameter i upstream

thiiF midstream % downstream

W4 /m altitude

7] %i& /m channel width 26.48 (10.63-44.13)
0.51 (0.33-0.70)
54.08 (32.5-69.83)
1.14 (0.73-1.3)
14.50 (13.11-15.13)
%48 /(mg/L) dissolved oxygen 8.13 (7.95-8.30)
pH 7.91 (7.68-8.19)

L 5% /(uS/em) conductivity 43.58 (0.63-75.00)

L /(FNU) turbidity 138.47 (10.01-438.59)

JK R /m water depth
7% B & /cm transparency
i /(m/s) current velocity (m/s)

7KiR/°C water temperature

1855.58 (1675.6-2168.7)

1461.95 (1261.3-1619.1)
110.41 (60.3-179.5)
0.88 (0.66-1.09)

7.82 (3.33-17.00)

1.02 (0.55-1.77)

19.29 (16.06-20.78)
7.68 (6.48-8.23)

8.22 (8.12-8.46)

139.42 (86.05-178.13)
402.61 (87.27-986.41)

1108.4 (1044.9-1178.0)
142.7 (72.77-236.03)
0.94 (67.07-111.43)
8.66 (6.47-12.97)

1.07 (0.6-1.4)

21.98 (21.44-22.44)
7.52 (7.43-7.56)

8.15 (8.06-8.27)

172.44 (150.97-192.53)
272.12 (252.74-294.88)

T8 RPBESFIIME, 155 T8 e I {E.

Note: Values are in average and those in parentheses are their ranges.
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elachist), ‘& TSI PLHEFI A M oc s Em R e
WA 2235 . AR . FHIE IR I [ BRI
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B, RO REEE RN GRE, TT RN WA A | AR ORI AR
B i BRI S T EE R0 R,

Hh L AR SRR A R R A S R B R A e
TR Y ek N &1 Y Sy U il U B | 2
L D B el 1 W 3 S e T R S o A
— Pl /NEEKEE)
222 EFEBEFTE MEALTRELEITY
B 12.67x10° ind/m®, 2T WK 72.91x%
10% ind/m?%, 22T 32N 30.96x10° ind/m?, HEZZ
A SR E T LT+ 500, &7
TREEBEEEE ST LW T T H s L
WA, SR R LARE S R 2),
G LA RO R E Y 272
10% ind/m?%, iR 17.25%10° ind/m?, TR 226.59%
10° ind/m*, W FAEALEE, t b & T i,
BT R LU R T R, T R RN R Y
LU ) 50 220 7 e, R R L S o A A X I A
(99.20%) (K 2).
223 EBEEBEZHME FEREHRHODUMESE
M ide s, HWR & 7 S0, %7 W+ i
fio ZREMFEE(H) IHEZ i s, HRkoh %
T, TR, BB L&
T T e, RO HEBIL T, 70 30
A& 3a), AT ZEDHEERKE, AT
TEAS [T 3 A R ) 4 AR i 2 3 & AR EU(D) . 24
PEFRE(H) ML) AR (N T W E 2 5=
P RE T T R A R R A

R3 BEBEITHELEREXMEY, TERBHRABE

Tab. 3 Species number and dominant periphytic algae and their dominance in the lower Yalong River

VLT
mainstream of
Yalong River

2 species

C SRR
mainstream of
Anning River

R % i Anning River
tributaries of i ERb T

Anning River .
& upstream midstream downstream

%L species in number 57

/N ERBE Aphanocapsa elachista -

S AN B 22 3 Leptolyngbya gelatinosa 0.07
KT Synedra sp. 0.05
FHE B Navicula sp. 0.05
a5 Cymbella sp. 0.02
S Gomphonema sp. 0.16
Jiit B ORI 34 Cocconeis placentula —

th5¢#%E Achnanthes sp. 0.24
KINFERE Oocystis naegelii 0.03

52 49 23 27 38
0.06 - - - 0.22
- 0.15 - - -
- 0.04 0.03 - -
- - 0.03 - -
- 0.06 0.18 - -
- 0.02 0.06 0.09 -
0.10 0.49 0.64 0.87 -

e FRR AR K
Note: “~” means undetectable.
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Fig. 2 Density of periphytic algae from the lower Yalong River
DA: downstream of the Anning River; MA: the mainstream
of the Anning River; MA': midstream of the Anning River;
MY: the mainstream of the Yalong River; TA: the tributaries
of the Anning River; UA: upstream of the Anning River.
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F:SD
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5

0

FHERKD ZREMREH W5EERY

K3 e TR e o A e 2R i W b 2 e
MY: FEZILT i MA: ii“fﬂﬂfﬁ; TA: T
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Fig. 3 Species divers1ty of periphytic algae in
the lower Yalong River basin

MY: the mainstream of the Yalong River; MA: the mainstream
of the Anning River; TA: the tributaries of the Anning River;

DA: downstream of the Anning River; MA': midstream of the
Anning River; UA: upstream of the Anning River.

(D)2 EFH#as, 2R B (H) R 2] BT 2L
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BT AN [R) ] B A 2R R TR B T B
PE2E R
23 BEEXREFRERATFHXE

TUARII T EE R 7R, R VLT Ui i el A
% B SRR R RN RS B R A (R A i 3 A G
(P<0.05, 3% 4, &l 4a). 55— F1EF —HE il oy S
F s BE It 53.4%. KRS —HEF
IEAA G M e, HLROMBRA; PS5 —HE)P il

SEHRAC, BRA 5SS HF I ARG, KR

MRS T HEP R AR OC . 4RI MR
HikA LB RIEADC, SR, H/NE
Bk . ZIEJE B (Calothrix polymorpha). B %%
¥ (Oocystis naegelii) F1 X X} it B (Scenedesmus
bijuga)=F W L5 % 5 KRR IEA G, i 5 DR
. WA 25 B (Cymbella ventricosa). TLIFENFE
P (Cymbella delicatula) Fl 2 A= 55 F i v U AR Fp
(Diatoma hiemale var. mesodon)~5 KR I1FE i 2%
FE 5 KRR ARG
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Tab. 4 RDA resultsrelating densities of periphytic algae
to environmental factorsin the lower Yalong River

RURE BT I T~ SRR il AR 5C R 4

forward selection correlation with

¥ variable

of variable canonical axes
F P Axis 1 Axis 2
vH
K 3.09 0.004 0.5964 -0.3627
water temperature
M turbidity 2.30 0.014 -0.3386 -0.2381
B 2.02 0.025 0.3962 0.3101
pebbles and gravel
RDA S5 7R, 27T % A SIS B 5 i

A G (P<0.05), Sk AHCER &, HIFA
B (P=0.059, & 5, Kl 4b), 55— FI%E —HEp
T S Wi Rl A B AT 69.7%. T AR S
PR AAE; W SH HE R E
FHOG, W3R 55 ZHP 2 UG, 48 RER 7 3
REESRHER A, D, Mxm. KA
BT i 0 S Wl 3 58 ik % S R R A O, T
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7K il temperature
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0.6

ke
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WK altitude

.0
-1.0

4 FHEBERREE LS SR T 1) RDA HEF K

a: MEEBVIAFR R b:

T AN [EN BE; APH: /N ERE; OSCL: 4k B, OSC2: B & K Efh; LYN:

IEH Y 2235, PSE: BEINR A IR, LEPL: BERRANY 2235, LEP2: IFIF ANy 223, LEP3: 404 22 %35 8 K € Fh, CAL:
LZILJEBE, CYC: /NAPEE AR CEFP; DIA: & E55 F @ P RS Rl FRA: BERGEATEE; SYN: £1FFEEE AR EFh; NAV: FHE 8RR AR

B, CYML: IEZMFEH; CYM2: KIS 3,

CYM3: 1A

LS

CYM4: LENTZE; CYMS: Hids s R EM; GOM:

SRR AR E R COC: i [ BPIE 3 ACH: il 52 38 R ZE Bl OOC: RPN, SCE: XUl .
Fig. 4 RDA diagram of periphytic algae community and environmental factors
a: different river grades of the Yalong River; b: different sections of the Anning River; APH: Aphanocapsa elachista; OSC1:
Oscillatoria terebriformis; OSC2: Oscillatoria sp.; LYN: Lyngbya subconfervoides; PSE: Pseudanabaena catenate; LEP1:
Leptolyngbya gelatinosa; LEP2: Leptolyngbya planktonica; LEP3: Leptolyngbya sp.; CAL: Calothrix polymorpha; CYC:
Cyclotella sp.; DIA: Diatoma hiemale var. mesodon; FRA: Fragilaria capucina; SYN: Synedra sp.; NAV: Navicula sp.; CYM1:
Cymbella affinis; CYM2: Cymbella tumida; CYM3: Cymbella ventricosa; CYM4: Cymbella delicatula; CYMS: Cymbella sp.;
GOM, Gomphonema sp.; COC: Cocconeis placentula; ACH: Achnanthes sp.; OOC: Oocystis naegelii; SCE: Scenedesmus bijuga.
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X ZEH RDA TR

Tab.5 RDA resultsrelating densities of periphytic
algae to environmental factorsin Anning River

RTRERT AR A DT S il O AH G 2R 2

forward selection correlation with

¥ variable

of variable canonical axes

F P Axis 1 Axis 2

VI current velocity 2.44 0.014 -0.7090  0.4092
13K altitude 1.98 0.059 -0.5240 -0.5743
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TURAEBE DL R £, R IX R A T AR
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IR I Ao 40 Fh A A U A P
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FME L LARE Sy & ERERAS AT, HEE
T R B A W AR, T L S 238 19
P B TR, X ST T i B 2 r ool ) 2
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DX 14 S SR 7 S L 30 TR ¢ o T XS R 2 32 184 iy
Fa, SRR R A A O R Y R
ARG, RICF AT AR AL % KE 175, K
RBEAE AL T BN AL TG IR T B A e 28 rh R
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Diversity and spatial distribution of periphytic algae in the lower
reaches of the Yalong River and its main tributary, the Anning River

MA Baoshan, WEI Kaijin, XU Jin, LU Jianchao, XU Bin, ZHU Xiangyun

Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China

Abstract: The Yalong River is the biggest tributary of the Jinsha River. Periphytic algae are an important compo-
nent of the aquatic ecosystem, playing an important role in the energy flow and matter cycling of river food chains.
To understand the community structure of periphytic algae and its relation to the environmental conditions, sur-
veys were conducted in the lower Yalong River and its tributaries between June and August 2018 (102°6'6"E,
28°46"21"N - 101°49'22"E, 26°38'38"N). A total of 95 species of periphytic algae belonging to 49 genera of five
phyla were identified, among which Bacillariophyta (57 species) were the dominant taxa, followed by Chlorophyta
(20 species) and Cyanophyta (14 species). The species richness was highest in the Yalong River, followed by the
Anning River, and lowest in the Anning River tributaries. The dominant species in the lower Yalong River were
Achnanthes sp., Gomphonema sp., Leptolyngbya gelatinosa, Synedra sp., Navicula sp., Oocystis naegelii, and
Cymbella sp.; the dominant species in the Anning River were Achnanthes sp. and Aphanocapsa elachista; and the
dominant species in the tributaries of the Anning River were Achnanthes sp., L. gelatinosa, Gomphonema sp.,
Navicula sp., and Cocconeis placentula. The algal density in the Yalong River was significantly lower than that in
the Anning River and its tributaries. The algal density in the Anning River was higher than that in the tributaries.
Upstream to downstream, the species richness in the Anning River increased under a longitudinal gradient, the
proportion of Bacillariophyta in the Anning River decreased gradually, while the proportion of Chlorophyta and
Cyanophyta increased gradually. Redundancy analysis indicated that the periphytic algae structure in the lower
Yalong River was relative to the ecological factors, such as water temperature, turbidity, and substrate type. Current
velocity and altitude were the main environmental factors affecting the distribution of periphytic algae in the An-
ning River under a longitudinal gradient. This study provides a scientific basis for the research on and conserva-
tion of biodiversity in high-altitude areas.

Key words: lower reaches of Yalong River; Anning River; periphytic algae; longitudinal gradient; environmental
factors

Corresponding author: WEI Kaijin. E-mail: weikj@yfi.ac.cn



