€550

Eco-Environmental
Knowledge Web

£

ENVIRONMENTAL SCIENCE

ISSN 0250-3301 CODEN HCKHDV
HUANJING KEXUE

PM2s5 3 K E {2 B fa 18 F0 255 R BRI

x5, FF, pF@E, 85, MR

PM. .12 | SR
R Z T

B =5 PENFRESHRHFTRC

2021548

$B42% F4H
Vol.42 No.4




W % B 3 a2 % B4

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2021 4E 4 H 15 H

H e
B I SR L X B R TS e M HE A AL R BT - ovverevereeeee e EE, %ﬁﬁ}, gg;‘(ﬁh ® g;g % (1591)
BRVT = fa R SO0 E AR ( x)'ﬁpMz_sEAﬁﬁ@ AT TS LIS ovveeveneesenrenen e
................................................... FEs, R, ¥, EE, AAM, 4HE, £HE HEE, IS8, A#EFE (1600)
VN T LR TS e %ﬂc}ﬁggﬁHjlmjc%ﬁ@&@ﬂg?mh\*ﬁ .......................................................................................
........................................................................ ERE, $/j_[jj k¥wE, WIEE, MR, EAL, THER, ZRM (1615)
BRI T LA AR E BORIRAEAT - RE, Z44, #, K2, M, WA, BT, EE, FXI, UHE (1626)
g YN D N A1 L =P BEE NEA, VEE, TFE (1636)
B F DM, TR B v Bh, FRE, RN, AR, HE KA AR (1642)
BT AL R EAT LI HE BN B ovvvvvesssssnnvccnnnnes BH, BHE, A, 2EF, Shk, k%, Bif, S (1649)
RO RIS IR T HABE P TR R ZF SRR ERERE IR woovvvvreoon A, TEA, &k, K7 (1660)
R = G IR T R AT [ X S Bi, B8, B, KA, TTH (1668)
KA TEYAETRG AT TL L] o vevvevmerennenmennenin e R, ERYE, BRI, KA, B, ERE (1679)
PM, 75 e X J0 B BE SR RIZE R MBI ooovveeseeessme e £5 BE KFHE, 5, BHE (1688)
e S VR YN R TS o3 Sl S e LRE, AB, REB, S, L, S 2 (1696)
%ﬁ%m%ﬂmﬁﬂi**%%ﬁﬁ&%ﬁﬂ% --------------------------------------- KA, ek, BUHE, kb, ZRE, BIE, Bk (1706)
NN o ST e 193 S 3 HER, BA, TR, BAY, BEA, THA, 2HE (1714)
3 20 4EA BB AIRIZ U ST BB TC 2 8 T Y oo EE, BF, B, AT, Ak, REA, R (1724)
PN SR T K KA 22 R R S [ BT B AT 8L vveveerrereeeseerie st X&, Ak, A& (1739)
SUEHLH T K BB TR RIS o ovvvovoneesssns B ABE, B, HEH, REL, BRE, KR, AEA (1750)
SN LT BRI T KK AR BHUBGE R AG T -oeeoveereeomeeeeesee e EEE, %%%, Wi, AW, EXE (1761)
LTI R AR AT S SR - 8, B, B EWH, 22 0, 24%, K (1772)
TS ) R B FE ORI oo BT, B, BTR, BEE, BEE, BET (1781)
VBT b X SR B R PAHs TSV TR ANT  woeoeveverereeeseermnnnananes Bm s A FE EBRET, BT, B (1791)
AR B AR A BB TR TR 015 YL R TE XU BEAT ooeeeereeeeeeeeenns KU, KIRE, HEME, BER, FEE, KE, RE (1801)
KW BRI RS2 AR RVEZS KU T «oeeeeeremmememe, Tolth, X4, AW, BRY, G4, #4E (1811)
0T 2 0 DU T4 R A L 5 e BT T KU STy v veeeeermemmenmereeeeneeieeieene s BEH, GNE, 28, 28 ﬁ% £ (1820)
=IETTARY) PAHs Fl PCBs (534 SRISRBE TR «overeereeremremmmemnnninnnns Bk, HEE, HILW, i, KUE, HiE (1830)
gﬂgftﬁ;[jliu{)?(g wagkﬁﬁﬂj gﬂ:&/ﬁ\:;’g{)ﬁﬁg*ﬁ ................................................ HfUE Eﬂg{ﬂ, 5 iﬁk %%‘fﬁ ??}]E)—L (1839)
SR AT R R B B 0 TR X IR D8 h A A4 e AL 0 5 o SR 2 R UR B DRAy v eveemeeneenenes FHY MEME, Y (1847)
BRI A I E RS A B R B EIRAKIR oo ZWE, FES, Ravi Naidu, B R, HKE, BEE (1861)
FWITE W AT AU B TLE MIIEAIR  +eeeveeeereereereee ettt e s ;&rgﬁﬁ IME, HBEH JUNT (1870)
TR e TR A B A SR SRR R LIRS R F o - R, Fubsk, R, Tk, EE, BWE, BF, ke K (1879)
T EEMs 5 UV-vis 2087 70 TR 2000 18 7 DOM it %ﬁlﬁ;@ﬁ .................................................................................
.................................................................................... WA, REE, B, 22% Fak, Ak, Ak, T (1889)
AR RIS BB 5 A BRI BRI Sy vovveessssssssssnen AR, S GIPE, 22 AR, (1901
R O RS LA D7 X 1 T -1 < RSN IEE, ZERE, BH, BIUF, B, BAE, L4 (1913)
U S T O A DR AV R G AU AU out 3 71 ST FE, EF, BRE, BH, KAF, KET (1923)
HT R MBI B R B TS TR S MU E M SRR AIHT v erveerrereeree ettt FwE, HE (1930)
CIO, T8 T A5 K AL HH KB ZRTTZGHED AR +eevevereseessss sttt
...................................................... BEE, Zhd, BAE, AW, BEH, %, 98, G-, 2EX, 44 (1939)
1@@3@*"_ PES iﬁz 4-DCP EA(E XTBE%/H(JEH@&I\%A*J %1‘%@5#]%%%? I'] .....................................................................
................................................................................. %ﬁ@a}] ﬁ;&@’ %jﬁ@, %ﬁ?ﬂ, ;[3':1:5', %éﬂu ﬁ—ﬁ’ 7’%,%7}* (1946)
SRELTE KA 5 TR R W B TR KR T cvvevererermereesmeenme et B EhE, ﬁ;]gzﬂ% (1956)
SR IR VR 2 BB LT SRR oo EFA, AE, EUF, FHE, R (1967)
SRR FFIBE 56 2 P S 2 JAE S B A PRI 00000000000 T, HEH, Had, B, BEE (1979)
B RS T S MR AL 22 T 1 s LAMEZE T I I R ] -+ vereevermersermen ettt
............................................................ BT &, BEE, A%, s4, L4, REL, WEE, 9%, THHA, A (1989)
ST A LB PP R T A U S BICOREAT 5%, 5, B A, EAC, %, R, 51548 (200)
W RS T RTFDK B B Cd 1) BB SR oo RTE, 7k, Ik, HEH, A%, $HE, &7 (2016)
NGl e TR L NSl i G L iy T T L e O P
.......................................... ;(M% %[ﬂf]g E@( ;(|JWW Pornplmol Kleawsampan]al Hg’g %ﬁ Eﬂg;ﬂ’ T{IW 7'7%;4—“” (2024)
N R ISR B A2 BB LB ZE v eovvereeee oo st Wik, T8, THE, B E, H/EL (2031)
Cd W3t R AR FISMEAE A AR RS AL R I Cd SRR RE IR v Wi, F%, 20, RFA, FAE (2040)
TR I UL X 7K R MR 2 R TSR S B TE (M «evee e eeeemmermenmmeie e Rt HiElE, HE, ;\;@—L (2047)
BB I R B0 H I B S S INEE SR E e [s;]t\g;‘(’ g&ﬂ ?gbl x| B (2056)
{0 I TEVE IR AM ZLT RIS B A T B VDAL T AR T T ++eeevereereermemsen ettt
.................................................................. %*ﬁi@ )@Kﬁ]’ ﬁﬁﬁ%, ﬁr’ﬂjg ?1&fﬁ ?rg" jj’u% ‘%ﬁ 5, g[g,% (2066)
e G e TR I e A 1€ SR K, #55%, ALk, %%ﬁ %%m,%ﬁﬁ(mm)
UK 2 25 SO BB B BRI B R BT ST oo FRM, HEE, HEE, £EF (2089)

(REREEVEITIRE (1738)  (IRERLE)VERIMMI(1790)  fZE.(1860, 1878, 1900)



)
IET-HUFE‘ In BB R = 554245 Hal 202144 /1

Eco-Environmental

Knowledge Web Environmental Science Vol42,No4 Apr.,2021

/

B = BRI B A TR R A T SR R H IR Bh
EF 5

BRAE?, ZR8R ) TEXY ) ROt TRV, B, AT, ke kS
(1. PHRBCR 22 i e R A A S g bty , 7% 8500005 2. @a&zﬁ%ﬁ%h, FIg% 8500005 3. H Rk b ol U W el
KAEMY S HBERESTRE, I 430074; 4. PEBABRY, J6AT 100049; 5. 1N IS 2= BeK A AR Y BRI 5
FERBARPFIEWILAE B s, $M 313000)

TEE . HERGTPLEEN o T U S A B SSEVE S5 AR I IR S 57, 1 2019 48 9 A RS EMEA 828, /4T T B A ik
YR A A 1AL ARG , R AR A BN T 52 i/ o 2V Y DG IR B I . 25 SR R, i e B T A 2 6 1)
31 &, B BRI A3 R 1,92 x 10° cells - m ™2, ARl 3 1 P S H50R 40 0 285 B A 45 SR A S 3 s K T S B A 25 b
HEmAfE EERBE. T RN EAEBZERE/N, TR EEIH)EA 3T H M B ( Gomphonema ) | Jfe #T B
( Fragilaria) 75 3 ( Cymbella) FIE5 36 177 55 2235 ( Planktolyngbya) , 323 B9 F B HR A 1k 36171 A% 3 ( Gomphonema) i FT
B (Fragilaria) K728 ( Cymbella) FIEBET BB ( Oscillatoria) . TUARII TR IR  pH A0 U2 52 0 T 0 MO 28
IR S5 I =K S B, HCO, N5 M St Bt A e 28 L s B Ve a5 i i) R ZE R Gl A+ ﬂiﬁﬁt%%ﬁﬁ*‘?ﬂ#ﬁ?ﬁ?ﬁiﬁ
IR S G ARA BoK I B SRR B AR A
SESRIA L P BEITVL ; EEATIEE BEVEALAL 21 5 R 1A T f /7
FESES. X171 XEARIEM. A iazﬁq 0250- 3%01(2021)04 1879-10 DOI. 10/13227/j. hjkx 202008142 ©

e

Structure Characterlstlcs and Drlvmg Variables of Eplllthic Algae Commumty in
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Gdrden Chmebe Academy of Sciences, Wuhan 430074, Chmd 4. University of Chinese Academy of Sciences, Beijing 100049,
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Abstract: In order to explore the characteristics and driving factors of the epilithic algae community in the middle and lower reaches of
the Lhasa River, epilithic algae was collected and identified in September 2019, the species composition and spatial distribution were
analyzed, and the key environmental factors affecting the epilithic algae community were identified through redundancy analysis. The
results indicated that 31 genera of epilithic algae belonging to six phyla were identified, and the average cell density of the epilithic
algae was 1. 92 x 10°cells-m 2. The number of species and cell density of the diatom phylum were the largest at each sampling point.
The species number and cell density of the epilithic algae were significantly different between the main stream and tributaries. The main
stream and tributaries contained relatively small differences in the dominant algae genera, which were Gomphonema, Fragilaria,
Cymbella, and Planktolyngbya in the main stream and Gomphonema, Fragilaria, Cymbella, and Oscillatoria in the tributaries. The
redundancy analysis revealed that temperature, pH, and dissolved oxygen were the main driving factors affecting the community
structure of the dominant genus in the main stream, while HCO; and flow velocity controlled the community structure of the dominant
genus in the tributaries. This study provides basic data and the theoretical basis for the conservation of aquatic ecosystems and water
quality management in the middle and lower reaches of the Lhasa River.

Key words : Lhasa River basin; epilithic algae; community composition; spatial distribution; driving variables

JEEATE 322 (benthic algae) SR IA S RGE T EH LERXT — RN B AR B f b R A, WR B 3R K
FRIRET 3 AE YR PRI RE R BREL  SCIRBE TR B, B 28 0t R o ) 4500 i
PR mPUKEN RH LS R s A WG SSAR R S T R B AN R] , T oy B e 2 Rf
PTG B G L R R s
oM KR Lo SRR SRR
Fh BT B, AR R ot R BT 1 i 2 91 B 22 S 4% RSB B (1994 ~) 5 BUEBRGEA:, TR BG4l

A2, E-mail ;. weijunwei@ whgcas. cn

K, EAETE s ) DR e AT 2 () 43 A RS # JFAEH  E-mail :xtan@ whecas. en



1880 7D 53

B 42 %

DTN B T B R R R B 2 T G o I 9
(epilithic algae) J& 45 4= KA KA A 3k 3R T Y 32K
B 90525 AT B A SR S O 7K A TR 25 1
RIS PRI T AR R [ A S e R A
BEVE AR B 2 B 250010 BT IS T 45 B
STERBEIR T R R B4 9 A A RO
KR ST AT T AR SR T T A
ST 2 K K LR BRI I T RO BTG A v p
TERIGHRBIX | 7 R AR M K TF TR Ay b

T L o S Y AR 4 000 m, 1A SRR Y
B A5 St A BR A AB A A AK Bl ORE , K1)
St — P PRIt R SR 1 A5 BRI o
IR 097 T 7 R 25 A R S A TR S,
TR T2 K YRR R B SR TR 3R X
T AR Ol R b K R 1 B %
FEL U RBARI T R R WA B 2 2
%%ﬁ%ﬁ%ﬁ%%&ﬁ%ﬁﬁﬁmﬁﬁﬁ%%
F5E B e TR AR RV 4k ) | TS
HESEKRES S5 I B G AR B 22 BRTE
Xy T % Exmﬁﬁﬁﬁhﬁh¢fﬁm
WP ST e 7 W 2 K 8 (L 4B 7
mwzww%&*@mm mﬁﬁ%ﬁ&;-ﬂﬁ
l%mxzu%whﬁn¢Tﬁﬁ%MHF%ﬁ

JE L bk b B 64 2 A A A T R A
YL I B9 22 R (29°207 ~ 30°15' N, 90°05' ~
93°20'E) , ¥ 48 M 132 471 km®, &K 551 km,
MR E R S” AL W YRR 295 200 m, LA
DTAB 580 m, F ¥R 754 000 m LA |10, B
TSR R T R R X, LR
J?ﬂﬁﬁﬁ%ﬁm‘lﬂﬁz 973 h-a™'; WERAR, FF
PARAE - 1.7 ~9.7°C Z 8™ JKifiin &, 4
IR A N 9 x 10" m’ | 4F 2 i &~ 300
m’ s 7102 AR R T AR A 25 R TR B, BT
Hoh b b R 3 B B B [ ] YR 2 & i
ICAH K2 250 km, ] PR B8R 3. 7%0; Tl
B A FCA B REPUHIEA B, K2 60 km, 1]
PR 293 K 2. 6%0; T U7 0T B A HUHITE A LRLR
FMEEEATLICA L, K20 240 km ﬂﬁnﬁlfi’a:lgﬁk
1%mhﬁ@imﬁﬁcfgimﬁ§%;%%
ARG 71N afé?iasz%ﬁ J Ifﬁﬂﬂfﬂfﬁézﬂﬂ
=4S | # \ ) |
1.2 ﬁﬁuﬁ.ﬁ”'"‘ fM
ﬁﬁhﬁﬂﬁﬁ%ﬁ ﬂ@zﬁ%ﬁkﬂna
[, 2019 ¢ 9 Hfhrﬁﬁz TR E 19 /\zi:ﬁéﬁ
(K1), *ﬁﬁuﬂ:hﬁfﬂ?m Egji/m&ﬂki&ﬁ}
X, Hop, 5Fo.m ASKRER S T2 g F

A PR 3 [ V| -
&fma PRI, HJJ'JV J NG, G2 BRI S LRG3, G4) MR
RS EE J AT os) TR G6) MG s i 12 4

.1 ﬁﬂ"‘:-l:ﬁﬁ’fﬂ}fﬁ
T@Wﬂfe?ﬁﬁ' ATV R RS, KR T &

Z I KA i 0 HINEEES W TR 1 NG R PG
AF il B HE e

N

N
st A

K11

=1 )
® Fifisifs
A AL
SO 5

— Wil

FFE/m

= 7117

. i: 3481

0 50 km
[

T 1 i

90° 91%

92 93° E

Gl ~G7 (i FHIBEM T 5 L1 ~12 TRl X1~ X2 7 T G080 ; Bl T M1 ~M2;
JU~ 2 (A FHEHE, Y1 ~Y2 (i FEAAEM; DI ~D2 {5 FHe kil
E1 *.L-anlTﬁumﬁﬁ*ﬁ ‘ET =

Fig. 1 Sampling site locations in the middle and lower reaches of the Lhasa River
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b RAE R AKRIR I N 7375 5 E K M ROK 2K 5
P, W BT R AR AR K BOIR B0 R4

®1 HFETRPTHERENARERBEBRABE"

Table 1 ~ Dominant genera and dominance of epilithic algae in the middle and lower reaches of the Lhasa River
P m Gl G2 G3 G4 G5 G6 G7 Ll 12 X1
S Gomphonema 0.167  0.116  0.287  0.122  0.099  0.075  0.078  0.303  0.250 0. 201
WeAF# Fragilaria 0.201 0.418  0.291 0.260  0.353  0.706  0.251 0.394  0.292 0. 356
A Cymbella 0. 069 0.168 0. 142 0.122 0. 092 0. 050 0. 099 0.152 0. 167 0. 144
i 5E 3 Achnanthidium 0.036 0.048
B3 Oscillatoria 0. 047 0.094  0.038  0.131 0.051 0. 105 0. 048
10 )2 3% Anabaena 0. 022 0. 024 0. 026
TRHS 223 Planktolyngbya 0.128  0.096  0.088  0.180  0.170 0. 182 0. 021
LU Ackistrodesmus 0. 053 0.020  0.027 0.026  0.035 0. 024
e X2 M1 M2 J1 2 Y1 Y2 D1 D2
S Gomphonema 0.224 0. 240 0.230 0. 208 0.213 0.277 0.293 0. 063 0. 200
FHE# Navicula 0.022 - -
EFT% Fragilaria 0.312 0.230 0.230 0.292 0.298 0. 307~ 0.276 0196 0. 713
W& B Cymbella 0.240 0. 190 0. 164 0.208 0.234 0.257 0.293 0.089% /' 0.063
M558 Achnanthidium 0.025 0.023 5 =0£034 0.030 el
il Oscillatoria0. 032 0. 055 o 0.072 0.033 [ | | 10,120 0.147 & LY
111 JfE 98 Anabaena - # B | \ . k T’?‘ 0. 039
PEMI22 3 Planktolyngbya 0.035 0147 0:181 0. 154 0.329.1 ~0.138
LTYESE Ackistrodesmus .+ 0.025 "/ 0. 035 0.036, ' . W 0.023 i,
Y% Cosmarium P “ . } L H & 0. O6Q_: s - i
1)ﬁ{ﬁ?@ﬁﬁ“ﬁh@ﬁﬁﬂ)gi*ﬁﬂ’;’iﬁ({ﬁi’%ﬁﬁt%&" <0. 0 J 4 ‘ 'r‘ =,
g (B2 AR TR R T
- f Tdblé 2 Physical and chamic:d Vuz;_riab'l';%s of ‘;/vater quality in the middle and lower reaches of the Lhasa River
A Vg | f A L il ¥ P
WT/GF 13.69 £1.52(11.5 ~15.5% 12.65 £2.14(9.4 ~16.3) 1.252 0.279
EC/pSsem ™! 3 162.06 £23.13(122.7 ~193.7) 236.09 +182.86(121.3 ~635.5) 0.835 0.374
pH 9.01 £0.44(8.31 ~9.74) 8.85 +0.58(7.68 ~9.65) 0.394 0.539
DO/mg-L"! 6.92 £0.15(6.80 ~7.24) 6.89 £0.32(6.26 ~7.40) 0.065 0.801
v/mes”! 0.67 £0.42(0.29 ~1.39) 0.59 +0.31(0.14 ~1.06) 0.215 0.649
TN/mg-L ! 0.76 +0.06(0.66 ~0.82) 0.97 £0.38(0.60 ~1.71) 2.016 0.174
NO; -N/mg-L ™! 0.32 +0.19(0.06 ~0.60) 0.48 +0.43(0.09 ~1.52) 0.880 0.361
NH, -N/mg-L " 0.04 £0.01(0.03 ~0.05) 0.05 +0.03(0.03 ~0.11) 0.720 0.408
TP/mg-1"" 0.07 £0.01(0.06 ~0.08) 0.09 +0.08(0.05 ~0.33) 0.350 0.562
PO} -P/mg-L"! 0.005 +0.004(0.003 ~0.014) 0.012 £0.013(0.003 ~0.036) 2.088 0.167
G B ER TR B/ mg - L ! 1.25+0.36(0.67 ~1.68) 1.40 +0.43(0.83 ~2.20) 0.553 0.467
TOC/mg-1 " 2.07 £0.30(1.79 ~2.64) 1.82 +0.32(1.01 ~2.20) 2.778 0.114
HCO; /mg-1"! 51.12 £5.69(48.80 ~65.07) 50.16 +16.21(32.53 ~81.33) 0.028 0.870
1) F5 5 AN R M8 + bRk 22 355 N BEUEC 25 SN AR L P <0. 05 3R T SO BN 72 5 B3

2.3 MrAamEEHERT LR

DO VAR T IS L N7l O K 2 v e )
Spearman AH ¢ 43 A, AH 858 (r =0.70, P <
0.05) 1Y M A48 b AL P B — 4>, EC W 5 TN,
NH," -NF = 5 R k48 B0 3 A0 ¢, TN [R5 WT
EC, NO; -N 155 £ 2 15 5 50 35 46 3¢, NO, -N [f]
Bf5 WT, TN 1 TOC I 4 5¢, TOC [FBf 5 WT,
NO; -N Al TP & #3¢, 5Bk EC. TN, NO; -N Al
TOC (3R 3). HHEFEA 9 MR K T VIF 115345

R VIF {5 KT 10 fNH, -N PO} -P Fl 5 4
FRERFE R £ B WT pH, DO, v, TP fl HCO; #EfT
JEE o T B 6 ASHEEH T8 VIF i KN
4.27 AFFEW Y SEZ OC R L [RIAEXTRL =i T Ui
13 DR 4T Spearman AH S50, AH
PERZHE (r=0.70, P <0.05) [ PIASFE AR AR B —
A ARAEA G A4 2R (3R 4) , BIBR EC NH, -N |
TOC Al NO; -N. HR4EFI4x 9 ML T VIF 11545
WO BB VIF {5 KF 10 B9PO, -P, % F WT pH,
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DO, v, TN, TP F4hFRELHE B HCO, HAT/R 55
Br. B4 8 DI T-HY VIF fe K K 8. 02, AFE
1 W1 I 1 2 (R] .

T A B SRR R I TR S i 2
AR /TP AS HEFF Rl o0 i B T 49.70% Fi
32. 48% B Rh-PREE 5C 8 5. il R pH 54l 1
(RDA1) R A G HE R, A0 O R B0 50 4 0. 65 FiI
—0.62; VA AN 50 2 (RDA2) BYAH M5
B AR RSB —0.57 - 0.44 ([ 4). i
¥ (Anabaena ) 1745 22 3 ( Planktolyngbya) . S H 7%
( Gomphonema ) . ¥ 25 ¥ ( Cymbella ) F1 £F 4 ¥
(Ackistrodesmus ) 57 T HE 7 B9 2200, 5 106 B R 9 o8
A, 5 pH AR BE 2 IE A 5. i FF B
( Fragilaria) X AE e N 3, 5 R A R A R
FHIC, TS pH A1 2 17 AH 5C. B ( Oscillatoria )

PR S B A OC.

SO A R B R S PR R I TR S A 4
H N, AN HE R B2 0 R T 40.719% AN
12. 10% )9 Ff-3R 58 ¢ 2 28 5. HCO, | i3 A1 pH
555l 1 (RDAL) B9 AR OGP 45wy, Sk B R O 2 45 i 2
(RDA2) BYAH R 2. HCO, 1 pH U545 RDA 45 1
N 2 A BB TR T % RDA 55 1 A AS
BABEAL; W RDA 26 2 ST ) |, SR
BTG (B 5) . P8 2238 ( Planktolyngbya ) 5l
L(RDATL) BAH SC PR i, AHOC R KON 0. 64, 5 ik
RIEASE, 5 HCO; I pH £ 1 AH 3G, 5 1k 3
( Gomphonema ) . Mfi ¥F ¥ ( Fragilaria ) . #f % ¥
(Cymbella ) . Ml 5¢ ¥ ( Achnanthidium ) F1 £F 4E 3
(Ackistrodesmus ) 53 A3 TEHEF 1O A2, 5 HCO, | &4
A HPECRIRLFE S TE R T 500 S

7,925 o Y S ~ & !
U AN G IR EA DG, TS AR R A =/ §
3 FH13 PEEETFH Spearman X RET /
Table 3 Spearman correlation coefficient of 13 environmental fa¢tors’in the maini|stream i "“ |
WT EC oH | po L TN NO;-N NHS-N 7P | POI--P pikiihiis"10C
EC #0.57 | 57 Fa 1 =
- J | / ¥ ’
pH S 2035 -0.10 V- ¢ S
DO/ S Ao —0.62 -1 S ,r"_- = ’ -
y — LOV15 0.69 £0.06 -0,07 ¥ o 7 2
N 0.79° -0.90* 0.11 J 0.47 . H0.46 L4l ’ .
NOz-N 0.96" -0.62 -0.37/ 0.33% £0.23 077" ¥ f
NHJ;L“ ©0.28  -0.83"  0.57 [/ 033 [-0.64,0.72 0.35
TPl ) 2 -0.56/F= 0.58 0.600 -0/55 | 0.36 -0'57 -0.54 -0.04
PO; "~ ¢ . S 0,34 0.17  -0.147 -0.02 .00 -0.24 -0.20 -0.26 -0.07
R R SRR A =0.71 0.91™ 0.15 -0.60  0.64 -0.85* -0.71 -0.65 0.66  0.47
TOC -0.81*  0.66 0.55 -0.37 0.42-0.73 -0.83* -0.20  0.88* -0.04 0.72
HCO; -0.57 0. 07 0.00 038 0.12-0.37 -0.39 -0.05 0.10 0.68 0. 30 0.27
F4 iR 13 NIREEFH Spearman tHX RE
Table 4 ~ Spearman correlation coefficient of 13 environmental factors in the tributaries
WT EC pH DO v TN  NO; -N NH,-N TP PO}~ -P  EARERELIEE  TOC
EC -0.15
pH -0.17 -0.79*
DO -0.83** 0.07 0.16
v -0.23 0.45 -0.63* 0.25
TN 0. 07 0.92** -0.70* -0.06 0.20
NO; -N -0.05 0.91™ -0.69* -0.01 0.20  0.95**
NH; -N -0.10 0.95"* -0.83** -0.03 0.46  0.82** 0.78**
TP -0.31 0.75* -0.67° 0.12 0.39  0.62* 0.80™ 0.67"
PO}~ -P -0.03  -0.39 0.19 -0.21 0.06 -0.35 -0.34 -0.34 -0.22
TR R L AL 0. 20 0.40 -0.41 -0.48 0.21 0.33 0.28 0.44 0.26  0.25
TOC 0.28 -0.77* 0.78* -0.19 -0.57 -0.56 -0.62* -0.82** -0.82** 0.36 -0.19
HCO; 0.13  -0.40 0.60° -0.05 -0.72"-0.18 -0.14 -0.56 -0.35 -0.14 -0.18  0.71*
3 JU 02 SRAE R Ah P v Uit i Ay e 2 b2
e

3.1 FEBHA PR A A SRR AR

AT R, BRI G H GT SRR 5

AN AR T, LUK 2 509% LA B 18 B ARAY
ARSZ LA | 5V (19 S 2 A A

BN IR SeAT D B AN AR A B —
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Fig. 4 RDA ordination diagram between the dominant genera

of epilithic algae and environmental variables in the main stream
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Fig. 5 RDA ordination diagram between the dominant genera

of epilithic algae and environmental variables in the tributaries
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