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sk A58 495 XA 5T B AL I 8 A (Y ST Pro30) il &
/Ki# (Water temperature, WT). & fi# %8 (Dissolved
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i 51 % (Elevation ELE). £ K Af R EN2 LK A
S 2, HR FH I SRR v I v P B R Y —
LIy N6 LD & 2 A ((Total nitrogen, TN). A
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(1) PR EEY=(n; IN)* f;

(2) Shannon-WienerZ FEVEFEHH ' = — XS: P;In P,
(3) Margalef= 2 FE F50D=(5-1) / InN |
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Tab. 1 Environmental parameters of lower Lhasa River
- K& e TETS . o \ Q\ iR
ﬂsﬂlte Temperature {?mﬂ/]i)o Conductivity pH Ve{fgﬁm(on\f/s) l(ém%‘/g ?m@%/g’ C}flt;%f‘;L) Eleration
(C) & (us/cm) Y & & 4 me (m)
S1 8.90+5.11 6.77+0.72 140.40+5.72 8.54+0.10 0.17+0.09 0.68+0.12  0.03+0.04 4+0.82 4032
(1.7—13)  (6.13—7.78) (133.4—1474) (84—8.62)  (0.1—0.3) (0.5—0.85) (0—0.1) (3—5)
S2 8.70+4.88 6.82+0.65 138.50+4.25 8.45+0.08 0.23+0.09 0.92+0.27  0.07+0.08 2+1.41 3907
(1.9—13.1) (6.28—7.74) (132.5—141.7) (8.36—8.55)  (0.1—0.3)  (0.7—1.3) (0—0.2) (1—4)
S3 11.70+6.92 6.16+£0.95 146.47+16.61 8.47+0.02 0.03+0.05 1.58+0.93  0.14+0.15 1.67+1.70 3890
(2.5—19.2)  (5.39—7.5) (126.9—167.5) (8.4+6—18.5) (0—0.1) (0.88—2.9) (0—0.4) (1—4)
S4 10.03+4.55 7.01+£0.67 140.10+7.18 8.56+0.11 0.37+0.09 0.70£0.22  0.03+0.04  1.33+1.25 3845
(3.9—14.8) (6.28—7.9) (134.2—150.2) (8.44—8.71) (0.3—0.5)  (0.4—0.9) (0—0.1) (1-3)
S5 11.87+5.63 6.62+0.94 152.8349.08 8.55+0.05 0.27+0.09 0.32+0.27 0.03+0 1+0.82 3730
(43—17.8) (6.34—7.88) (143.4—165.1) (8.49—8.56) (0.2—04)  (0—0.67)  (0—0.1) (1—2)
S6 11.13£5.42 6.55+1.00 150.90+10.56 8.55+0.01 0.17+0.09 0.57+0.10 0 1+0.82 3658
(4.1—17.3)  (5.53—7.91) (141.8—166.6) (8.53—8.56)  (0.1—0.3)  (0.5—0.72) (1—2)
S7 12.33£5.51 6.76x+1.47 157.80+6.81 8.42+0.11 0.13+0.05 0.99+0.16 0 3+0.82 3501
(47—17.5) (529—8.77) (150—166.6) (8.42—8.67) (0.1-0.2) (0.81—1.2) 2—4)
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Fig. 3 Species composition and proportion of periphytic algae in

the lower reaches of Lhasa River
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Fig. 4 Species composition of periphytic algae at sampling points

in the lower reaches of Lhasa River
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Fig. 5 The biomass of periphytic algae around different sampling
sites in the lower reaches of Lhasa River
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KA AR A =0.02(1F0 508w D aFh, NIEHE
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N TIRNT R T U AN R ol oy A
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HBE, s R EIR6N/NABE R B A IEMAHG KR
FERRELE D PRI REON /N, 5
SEONSANETE, B o BAES N R ALBE, MR 4T
TN /INH B B IEAH GO RN BE SRR AETE — s
FIK A RETA N, I J5 WA KARE,
TN T B RTINS BT IEAH GO R MR
RELE—EWA 6).
2.8 FEMNERMBLHETERTFHXR

I AR R AR S S S
IR HOHAT LG XT 43 BT (CCA), 45 Rl 7Hr
TN, B R B ot A T SRR A5 F I AR DT
BRI N K B178.23% . 7K #1101.46% A1 7K
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Tab.2 Biological parameters of periphytic algae in the lower reaches of Lhasa River

. ) Shannon-Wiener £ Ff 145 £1(H ) Pielout’ 21 FEFa 5 (J) Margalef=F & E 15 50(D)
KA¥: i Station
2 6 9 2 6 9 2 6 9
S1 2.98 3.78 4.57 0.75 0.79 0.86 0.80 1.61 2.02
S2 4.64 3.75 4.65 0.72 0.77 0.88 0.84 1.76 2.19
S3 3.17 3.78 491 0.78 0.94 0.85 0.82 1.13 2.86
S4 2.81 345 3.95 0.81 0.70 0.87 0.66 1.96 1.20
S5 2.19 2.95 2.63 0.61 0.68 0.71 0.60 1.05 0.69
S6 0.89 2.37 2.8 0.28 0.68 0.68 0.42 0.53 1.02
S7 1.92 4.06 3.99 0.52 0.8 0.77 0.56 2.05 1.86
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Tab.3 Dominant species and dominant degree of periphytic algae in the lower reaches of Lhasa River

S1 S2 S3 S4 S5 S6 S7 e

## Algae

We#T#E Fragilaria sp. 0.03 Al

BEAT

Fragilaria 0.01 0.03 0.03 0.06 0.03 0.13 0.03 0.06 0.08 A2
capucina

o 3

Fragilaria 0.02 0.03 0.03 0.06 0.06 0.03 0.04 0.17 0.11 0.14 A3
intermedia

W A
Diatoma vulgare
K55 B Diatom
aelongatum
AR T
Stauroneis anceps
it S R
Gomphonema 0.03 A7
constrictum

B PR T

Nitzchia palea
| S
Nitzschia linearis
VASHF S 5 Cymbella
ehrenbergii

T IR A7 25
Cymbella tumida

i A7 25
C.ventricosa
P[54 % 5
Amphora ovalis
KR
Asterionella formosa
LT
Gomphonema gracile
e 1] 5
Gomphonema 0.04 0.02 0.05 0.03 0.04 0.02 0.06 0.16 0.02 0.02 0.04 0.02 Al6
intricatum

2 P BUEE Pinnularia
nobilis

TBHEE A BESynedra
actinastroides

REIT EESynedra acus 0.04 0.03 0.04 0.03 Al9
Kk 8 Synedra
amphicephala
FPIREF AT 8 Synedra
ulna

AR 5 B Melosira
varians

FURAER; (3
Aulacoseira granulata
Fa /N #Navicula
exigua

f&1 58T #E Navicula
simplex

Zr N EENavicula
cincta

KA Navicula
oblonga

it R SRR A A
Gomphonema
constrictum var.
capitata

PR =0.024)F K
#Number of species 9 8 10 8 6 7 6 6 6 5 7 8 5 4 8 6 6 10 7 6 7
with dominance =0.02

0.04 0.03 0.07 0.1 0.02 A4

0.13 0.08 0.05 0.04 0.03 0.02 0.07 0.03 0.20 0.24 0.02 0.29 0.02 0.08 0.07 A5

0.03 0.02 0.02 0.03 A6

0.02 0.08 0.05 A8

0.06 0.09 0.02 0.05 A9

0.05 0.07 Al0

0.03 0.02 0.04 0.02 0.04 0.03 All

0.02 Al2

0.03 Al3

0.02 Al4

0.02 0.04 AlS

0.03 0.03 0.03 Al7

0.03 0.03 AlS8

0.03 0.03 0.03 0.03 0.03 A20

0.12 0.03 0.03 0.07 0.1 0.07 0.09 0.06 0.05 0.22 0.09 0.12 0.03 0.24 0.23 0.14 0.07 0.03 A21

0.02 A22

0.07 0.05 0.05 0.05 0.06 0.04 0.11 0.04 0.05 A23

0.02 0.04 0.07 0.03 A24

0.04 0.03 0.03 0.03 0.08 0.09 0.03 0.05 0.03 0.04 0.03 A25

0.05 A26

0.03 0.16 0.02 0.03 0.03 0.06 0.08 0.05 A27

0.03 0.03 A28
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Fig. 6 Heat map of dominant algal clusters in periphytic algae

(Red is positively correlated, blue is negatively correlated)
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285 22 1) =6 B P IR T R L 3 K S
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TR IR AR e R B, AR RO R
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Tab. 4 Results of water quality assessment in the lower reaches of
Lhasa River
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PERIPHYTIC ALGAE COMMUNITY STRUCTURE AND RELATIONSHIP TO
ENVIRONMENTAL FACTORS IN THE LOWER REACHES OF LHASA RIVER

TA SHILHAMO, ZHANG Chi and WANG Wan-Liang
(Institute of Fisheries Science, Tibet, Academy of Agriculture and Animal Husbandry Sciences, Lhasa 850032, China)

Abstract: To understand the spatial and temporal dynamics of periphytic algae colony structure and its relationship
with environmental factors in the lower reaches of Lhasa River in Tibet Autonomous Region, artificial matrix method
was used to investigate the Periphytic algae community structure in the lower reaches of Lhasa River in February (dry
season), June (normal season) and September (wet season). Results showed that 104 species belonging to 53 genera and
7 phyla of periplexus were identified, 28 species belonging to diatoms with dominance==0.02. The first three dominant
species were Synedra ulna, Diatom aelongatum and Fragilaria intermedia. The average annual biomass was 0.047 mg/
cm’, and the highest was found in Qushui County (0.121 mg/cmz), followed by Nimajiangre Township (0.052 mg/cmz)
and Lhasa City (0.04 mg/cmz), and the lowest was found in Mozhugongka County (0.015 mg/cmz). The spatial distribu-
tion of Periphytic algae biomass in the lower reaches of Lhasa River were Qushui County>Nimajiangre Township>
Lhasa City>Alang Township>Zhaxue Township>Dazi County>Mozhugongka county. The temporal distribution of
Periphytic algae abundance in the lower reaches of Lhasa River was as follows: normal season>wet season>dry season.
The water quality assessment results showed that the water quality of the three sampling points in the upstream was
slightly polluted to clean, and the water quality of the four sampling points in the downstream was slightly to mode-
rately over polluted. The canonical correspondence analysis of periphyton community parameters and environmental
parameters showed that most dominant species of periphyton were negatively correlated with water temperature, flow
rate and pH, and positively correlated with total nitrogen, dissolved oxygen and electrical conductivity. The results of
this survey provided the basic data for the conservation and scientific utilization of aquatic biodiversity in Lhasa River
basin, Tibet Autonomous Region.

Key words: Lhasa River; Periphytic algae; Specific composition; Temporal and spatial variation
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