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BAEEPTEEMBRATHAE. ERRA- SR ELTRE(95.54% ), b, k7%
(Achnanthes linearis) 1% 4t th % % # B & # (A. lanceolata var. elliptica) ., J& [B] 5F % #% ( Cocconeis
placentula) K # 3t th % A, X P H M F B E 05 K 23.96% \18.62% v 12.48% ; ff A # &
T EREEH6.29x10°ind - L', & & H 1.81 x10%ind - L', & 1% 4 2.35x10% ind -
L 20N ER, REEMEAKEEF LB U AR T RHELNEERE. b3 BN
WENL,EXTHAR(ERI) SECANMEREETIR, REENS B UARE, T Mar-
galef S HBRHB WHFEE BHWFEE HFAR BETLEESZARAEED .
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Influence of cascaded exploitation of small hydropower on phytoplankton in Xiangxi River.
WU Nai-cheng'?, TANG Tao', ZHOU Shu-chan'?, FU Xiao-cheng'?, JIANG Wan-xiang'?, LI
Feng-qing'”, CAI Qing-hua' (' State Key Laboratory of Freshwater Ecology and Biotechnology , Institu-
te of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China, *Graduate University of Chi-
nese Academy of Sciences, Beijing 100039, China). -Chin. J. Appl. Ecol. ,2007 ,18(5) ;. 1091-1096.
Abstract: With the five small hydropowers (SHPs) from up- to downstream of Xiangxi River as test
objects, this paper studied the influence of SHPs cascaded exploitation on the phytoplankton in the
river. The results showed that phytoplankion assemblages were dominated by diatoms, occupying
95.54% of the total number of species. Achnanthes linearis, A. lanceolata var. elliptica and Cocco-
neis placentula were the most abundant species, with the relative abundance being 23.96% ,
18.62% and 12. 48% , respectively. The average algal density at 25 sampling sites was 6. 29 x 10°
ind + L', with the maximum of 1. 81 x10° ind - L' and the minimum of 2. 35 x 10° ind - L~".
Two-way ANOVA indicated that water flow velocity was the main factor affecting the phytoplankton.
The establishment of the cascaded SHPs on the river made the habitat of lower reach has a signifi-
cant difference with the others, resulting in a dramatic change of many parameters including Mar-
galef diversity index, species richness, generic richness, taxonomic composition, and the percent-
age of diatoms.
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2 ARBREMRFE

EEN A
FEARETHRENRX, TH2K 94 km, Jii
AR 3 099 km 7B KEEREEE, ARTEE
51540 m, 4EFEKE 1.96 x 10° m* 1) Fis ke
RIBR R TT R LW E, LR P BB KK
BERTT & HAE IR E 2 2 ™ B
2.2 HAEE

SFRNFE S s (N B ZE F UK /N 4 [H
B3, XDY ; F i 6 3%, QF ; = HE V] 63 3%, SDH; % ¥
TRy, CPH  #% F 3 e 3, HZB) RBLK B B3 (&Y
1 km) BUK 04k BUK B TFRKSER . HK O L
(491 km) KO 5 AbHFTRFE(E 1) RS BFR
rH:1.2.3.4 FS. Blan, /DS BHEBIEA 1 SRR
ICMXDY, , RIREH. LT a8 85 AN sstE R
HE NAMES 15 2RICER—&, /RS F
A5, A RS 1—S.

2.3 RB L REFEHRACHTFHNE

FENMEEIS LRI ST KEE
A, A EILIE L 48 h PLIE /G 4E = 30 ml 71 4%
B RERBRRT. FHEELEN IR LTS B
AR 72 e s B AR A 2 B ST ( 2 B F) 5 Rl Bt
BUL 2 LKEER TR st % o(Chl o) W38
FO € .

X HORIBA Z S ¥UK B4 Hr{X % pH ., % &
(DO) B 53R (COND) . ££ ¥ (SAL) . i 73 i B 1K
(TDS) .3 (TURB) & T(Cl™) EEF(Ca®")
HATHAGMIE ; AR FEIR A GPS Bliz il & ; A LID
RUFTER IR IR B (I e R A, 4 RO e e
1B 7K T 98 B R 37K IR,

®1 FEERHEEBLER

2.1

3 SBRE5H

3.1 ARASZRFEEARE
HER1ATLUEN, NEE 1—5,C1° S BB #i#

i, MM Ca’* BF A BREMF L, pH BFR I,
SEEEEERE AT, XEREFERMRT
BHLX I BRAFAE ™', /AN K B BT R AR
K. HEFEF Z45r R, BUEFEB RIS FE 5%
EZFHIBE(P<0.05), MFHKEES FhdH
EZFBE(P<0.05). Leland £\, HE WY
FRAITRR, 7K B2 5 el o] 3 o VR i B B VR == | 4y
A0 K URFE. B FARBET R KBSk A %
JZ , SIKBEICK (Perason MK th B/R R B F
BHKEXLEARSEZE ,P>0.05), Ff L5 Parasiewicz
U gy — 3, BB R /K B 3 FF & B0
FIRASREN EERA.
3.2 FWBEREZHE RS

- ABPFRICE BN R WA 159 M (BFETR),
SREERE R R PR R AENERET A
1. SHRBESES MBS M, i T X800 84 8] i
AR (LM PIR X IR R FREH T, 5k
H=AIM GRS ) , A ME Y
HEFES, M5 Millie 2 WBFST AL, B 5%
SR (95.54% ). o, 28 1 il 55 38 ( Achnanthes
linearis) . ET M TR M R D Fh (A, lanceolata var.
elliptica) | Jd [B] 5P J B& ( Cocconeis placentula ) g ¢ Xf
HHEFM, HFHHESFEFTES N 23.96% .
18.62% F1 12.48% . 25 MRES R E XK BN
6.29 x10° ind - L™, By KB A B AE XDY, (1. 81 x
10°ind - L") , B #E SDH, (2. 35 x10° ind - L™").

Tab.1 Variety of main physicochemical variables from different habitats

mH 438 Habitat

Ttem 1 2 3 4 5

pH 7.49 +0. 28ab 7.56 0. 26ab 7.53 0. 16ab 7.43 +0.07a 7.72 £0. 14b
5% COND (ms - m™") 18.68 £1.52a 18.70 + 1. 32a 19.50 +1. 50a 20. 44 +2. 50a 19.76 1. 67a
M TURB (NTU) 44,88 £9.95a 48.02 £2. 80a 42.84 +4, 68a 39.82+8.07a 39.24 £ 6. 86a
HARE DO (mg- L") 10. 07 +0. 44a 9.98 +0. 39a 9.37 £0. 64bc 9. 66 +0.23ab 9.73 +0.43ab
BEEMEE TDS (g- L") 0.12 £0.0la 0.1210.0la 0.13£0.0la 0.13:0.02a 0.13x0.0la
HAEFC (mg-L") 8.26 +2.96a 7.64 £2.09a 7.46 +2. 16a 7.11 1. 44a 6.31 +0.62a
BT Ca’ (mg-L7Y) 2.89 0. 12a 2.84 +0. 13a 2.85 0. 16a 2.88 0. 12a 2.94 +0. 10a
HHE Velocity (m - s71) 0.62 +0.25a 0.16 +0. 19ab 0. 00 +0. 00be 0.64 £0.30a 0.31 £0. 36ab
W3 Width (m) 20.34 +5.06ab 17.81 £11.48ab  23.43 +5.13b 12.22 +8. 15a 12.50 £5. 25a
K% Depth (m) ©0.43:0.17a 0.58 £0. 17ac 0.79 +0. 09be 0.41 0. 11a 0.75 £0. 30bc

ARFBFRRER BE (P <0.05) Values with different letters meant significant difference at 0. 05 level. T [§] The same below.


http://www.cqvip.com

£ 000 http://www.cqvip.com|

5H RT3 B B BT /K BRI R X R I R R 1093

4 mkm Dam

§ KO Outlet

1 /KRB R A

Fig.1 Sketch map of small hydropower stations and sampling sites.

XDY: /p4PHHL%, Xiaodangyang Station; QF : i HL ¥ Qingfeng Station; SDH: =3E{E i3 Sanduihe Station; CPH ; 25 3]y 3% Cangpinghe Station

HZB . % 733 3 Houzibao Station. 1 ~5 : FBUF¥ fX Sampling sites,

3.3 ARAERHBREEE HEEK aIREMEH
HAEE

ZHYE+E 2 (A $E Shannon-Wiener F1 Margalef
ZEMER HWOE YHEEERNBESE) B
TEZHAXBELAR T ENER, ZHARERRF
BAAE™ . i 2 AT, B ST BE SN B RS R
FROEEMH SR a IWEEAR I HAHEH
. Margalef ZHHER W ETETES FaEE
MERBE(P<0.05), HAHE3 54K 1 £EYN
FEEITABFEREER (P <0.05). XULHRK
e of G aAmE - S ESIN A AT N R B NP2 S e
B EHE. FUKE SRR EENKESRT

ARAF(RFHRAER 1-3) , F8E5 3 MREE
ORI R T FEMRER IR,
3.4 FAR4ESEEERBNENL

KRBT BT BB F KA AE N

1R4E Wang 257 JBFST, AT 6 Fidk KB

T 4 F, GIEHRE (prostrate) B (stalked ) (3
# 4 & (unattached ) #1715 5 % (mobile ) AT & &
(% ) RVEMKIER (R 3) . EHRAT TR
HIRARTKE S KRITERY ; E5H £ RS
BERSNRAEKEEH(E2), BRI BUKOFS
BT G S 3h B Al A RUA AR & B IE AR 3E
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Tab.2 Variety of diversity index, total density and concentration of Chl a in different habitats
WA 448 Habitat
Item 1 2 3 4 5
Shannon-Wiener 537 H 2.63 +0. 40ab 2.66 £0. 39ab 2.82£0.17a 2.38 +£0.31be 2.28 £0. 31be
Margalef ZEEHEISEL M 1.92 £0.49a 2.15 £0. 58ab 2.51 £0. 17be 1.87 £0.24a 1.80 £0. 19a
345 Evenness 0.73 £0. 06a 0.72 £0. 06ab 0.72 £0. 04ac 0. 67 £0. 10ab 0.64 +0.08bc
P#E T Richness 37.4 £10.41a 42.2 £11. 65ab 50.4 +4. 72bc 36.6 £5.41a 35.4+3.51a
JR#9E EE Generic richness 10.40 +1.52a 11.80 £ 1. 79ab 14.00 £ 1. 87bc 12.20 £ 1. 92ab 11.60 £1. 82a
M43 a ¥eBE Chla (ug - L") 0.51 £0.47a 0.49 £0.23a 0.82 £0.81a 0.43 £0.22a 0.64 £0.47a
FAEBEHE TD ( x10°ind - L™1) 5.05 +2. 84a 5.97 £2.28a 9.05 +5.35a 5.73 £2. 12a 5.65+1.22a
001, x3 EREKBENSH
95} Tab.3 Classifications of diatom growth forms
S0 l R ERKR R ERKR
85| Genus Growth form Genus Growth form
g .
Mo 8o} - Achnanthes P Hannaea E
ég 75}k I | l Amphora P Melosira U
: 1
= a0t n Asterionella U Navicula P
[ ]
65} Asterionella U Nitzschia P, M
60 F —I— | Cocconeis P Pinnularia P
55 . 4 Cyclotella U Stephanodiscus U
2l —_ Cymbella s Surirella P, M
24 Diatoma U Synedra E
21 Fragilaria v Tabellaria U
Eig 18 u l Gomphonema S
E£3 o[ . P: Wf{R 7 Prostrate; E: B3 % Erect; S: A% Stalked; U; JFHE
's Ll [ | # Unattached; V. A5 % Variable; M: %1% Motile.
g 1
or - - 14) :
i [ " SRR Pearson XM R, —F 5
] | FHAF LR BEHIE (r 5510 0. 512 71 -0. 531, P
2 i i — .
20 _ <0.01). EBHRIMAEXT S BFE S FhAEERERRE
20

FEHER
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Fig.2 Change of index percent of different diatom growth forms
in-varied habitats.

ZE(F=4.609,P<0.01), HIEEFEA RIMHN & B
23 RIBAFESEESR (P <0.05). BIEFPE
KE(ESRMIEEER) RO HEZ R /KR
FRBZ .
3.5 FRIASEEBEHRKEL

AFARBE YR H S SR B A 43 Lt R 5P
TEERETEENHRBSH, RO B A Bk 34 R
HIZEAL. Pearson AH 3P4 7 R BH , fi [ 7 3 W9 46
XfE&E(r=0.737,P <0.001) REBEHYFHFEKE
SRR BE S (r= -0.412,P <0.05) (5
BRHAHN S & (r=0.762,P <0.001) .FRIEHE B
HE(r=0.603,P<0.01) AIFEEHEBFE(r =
-0.446 ,P <0.05) 5B X R B E. WA 3 ATLA
Bl O REASE 235 HARBREMESRENE
A FRATEHRELENER HHEBEER
( Cocconeis ) F¥ 5k Y 42 2545 AE ", i 160 9 702 36 #) 4 xf
FEE WEERNEN EEENRIEEBEEL
R THREBE NES 1 B3 R EEE,
AR 3 B, A58 S KT AR 4.
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§ oul T 1T 4 &
15 o — 1) ZEFT AR B 159 FhiR skt il
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& 20b _ o, HCE M 3 B B4 500 23.96% 18, 62% Fl
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Fig.3 Change of two typical metrics in different habitats.
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Fig.4 Change of diatom percent in different habitats and its re-
lationship with current velocity.
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