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Abstract; The influence of small hydropower plants ( SHPs) on the spatial distribution of macroinvertebrate assemblages
was investigated in five cascade SHPs along the Xiangxi River in October 2005. Five sites were sampled at each SHP. A
total of 4656 macroinvertebrates belonging to 69 genera were collected. The characteristics of macroinvertebrate community
structures were analyzed by using richness, abundance, dominant species and functional feeding groups. The results
suggested that the construction of the SHPs had no significant impact on water chemistry, but physical variables ( such as
current velocity and water depth) varied significantly among the five sites. All the characteristics of the macroinvertebrate
community were more or less affected by the construction, especially the abundance, filter-collecters percentage and
predators percentage were significantly affected by the stations. The results also suggested that the sites beneath the dam had
most different community structures, which indicates that diverting the water current completely is harmful to the protection

of macroinvertebrate diversity of the river.
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(A LID 3TER S S AU & 0. 6 A /K BRALFEE ) I 55 2K Iy 6 5 T 18T B9 P-4 {B . /K R 3847 pH. 5
(Cond) JEA (DO) IR (T) JHEE (Turb) ALK R 87 (orp) %8 F H A< HORIBA W-23 £2¥UK i il
B &
1.3 B

B S RIBEE S5 AR B R IR 2 A 5 54007, CABK FRBE B8 B B AR A IR B BE 8 , 38 P PR IR A IR 26
B, B EIRAE T h 4t #r ik ik STATISTICA 6.0 52/
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Table 1 Physical-chemical factors of five sites (mean + SD)

SH BRI B2 B3 B 4 BEMS ¥E

Parameters Site 1 Site 2 Site 3 Site 4 Site 5 Mean

pH 7.49 £0.28 7.56 £0.26 7.53 £0.16 7.50 £0.15 7.64 £0.21 7.55 £0.21

L5 Cond (ms/m) 18.7£1.52 18.7+1.32 19.5£1.50 20.3 £2.49 19.9+1.73 19.4+1.74

#iE Turb (NTU) 44.9£9.95 48.0£2.80 42.8 £4.68 38.2£7.66 40.9£7.02 43.027.16

%14 DO (mg/L) 10.07 £0.44 9.98 £0.39 9.37 £0.64 9.72 £0.34 9.67£0.35 9.76 £0.48

HE T(C) 11.97 £0.46 11.95 £0.49 12.37 £0.64 12.94 £0.85 12.6 £0.41 12.37 £0.67

BYEREE

TDS (g/1) 0.120 £0.01 0.120 +0.01 0.130 +0.01 0.130 +0.02 0.130 £0.01 0.130 +0.01

ﬁ%ﬁ\%%ﬁ -187.0£18.56 -191.0x18.75 -177.0x16.16 -169.0x17.27 -181.0+26.80 —-181.0+19.73

orp (m

?ﬁf ;Iel"”“y 0.6220.25 0.17 £0.19 0.00 0. 00 0.60 +0.24 0.36 +0.43 0.35£0.34
8

5 Width (m) 20.34 £5.06 17.81 +11.48 23.43£5.13 8.00 +1.91 16.72 £6.54 17.00 £8. 14

/K% Depth (m) 0.43 £0.17 0.58 £0.17 0.79 £0.09 0.53 £0.29 0.62 £0.30 0.59 £0.23

KRBTSR #EATIES 0 2 53T (Kruskal -Wallis ) 2 B, % B F7E 5 ME R ZRHARE ., WXt 3
ABEE R TR AR, K BR (KW-H(4,25) =11.87,p =0.02) FfE (KW-H(4,25) =16.52,p =0.002) 7E
SAHEAAERBE, FARERANE ., BAM, WELE S ML AR & 1.2.3 Z BN, T
B A KR HER S ZRHEEMBER R, KRGRENZEWMER, iR SEE N,

VL2 BT e, i R K R Y B AL 2 3R AR IR R K R0, Cortes 48 A 7E H SCE HH1R B
TaxAM, TAE T b A O R A T BRI AL, T LA 3 A s Ak 3o SR AT S i 2 B 4
e FREER,

2.2 YMpdH A ESL

ARYCRFEILREF] 4656 ZARBEMENY, KRB 13 H40F1 69 B, HPKERM SHREEH, 5 8P

B9 90.0% , DLHIRE Ry il B 1 1Y 9 4% /& ( Baetis spp. ) , & B H BURZR A 100% HEFEHLE R, M=
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1R 1 ( Dugesia japonica ) ¥ Wiy B} 1) 15 #0 4% J& ( Epeorus spp. )  Jii ¥ J& ( Heptagenia spp. ) I ftl 3 4% &
( Cinygmina spp. ) FTEFR MR G L. FHERB LSRR (RN ERRT 5% KJRMERE) 51T 2,

R2 BERSIMRBARANEE(R)

Table 2 The relative abundance of dominant species

7% Species B 1 Site 1 5 2 Site 2 K 3 Site 3 5 4 Site 4 FE& S5 Site 5 1A Mean
VO35 428 Baetis spp. 51.99 23.56 24.84 40.13 30.68 47.72
=4 1R 8 Dugesia japonica 8.04 20.63 5.28 7.11 10. 66
IR Epeorus spp. 12.18 5.49
JR ¢ & Heptagenia spp. 9.80 5.02 5.33
IBh4R/R Cinygmina spp. 8.75

XF 5 A SRS EE T A S MR EE SR EG BREER(F=4.29,p=0.01) , Ky
BEBERERNFESARS 4, KRS 1, BRSO R S(INE 2) . EEXFROUH R BT N
B 4 KR B TOUTREB B R KRB 72, RN E A RE SRS AR, XERHER 4 R
WS E BN R, AAZENEEN,  FR 1 ARG 4 SRS 2REE. X5HAS ZHIKBH
BEm ARSI R FRESER, AL EMZRNBHYRABEXBRER, X/ EIESANEE
B

BYFERAEY RIS MERRERYARE(p >0.05) ,BERZTHRHHEREZMTHERA, WWEY
FPECERE R L IR 4 B B3 IR, A B RSN AOVHEA L HRER A 2, A YERRN A E5E
B—ECAHA S, HA2AYERENREETRYZAM T EE KX, B A 1 WARSMNEEIYRE
XEARTR, XN R A S T X BERRNEYE, MR S AUOMNEY R AL, T BARE
o mh ], B S ESNRY SR AR RN, BRI A Y B Wk,

MR T RE , kBN IR, ST RE TR (1) AVKESHEmAE R, &
A Z T B I PR RAB SR T 5 , B 35 R HB 4 AT sh vk A A SR B AR 1 1 o BRI
ARPHIHB (R 2) RE B EEBE S MERAREFARE (p>0.05) WIEH T A, (2) UFhEEEn
SRS P B R, TS B BRI R AR, R — YR R R SR R YR S 3R,
TR B IREREZEA R, (3) BB XIRE 2 B8 B IR RAR K, AR A SRR B BB /D, X
B &Y TEREA 5T IR AT BB Y R,

FEXT T HIRh 4, 75 B X AR SR R AL BB R URR, RO R Z B Fp REMBTE BRI AR IRTE B AR AR, WA R B9
B KR ERRS, B L e Yph A HR B A R &4, 10 Jowett 1 Richardson BFFX & B Deleatidium
spp. BEMSTERIE W 1. 5Sm/s BAESE T 477 , (B LB B AR M B KR ZE 0.7 ~ 1. 0m/s 24514,

M B3R 3 METRHESIELRE 5 M SRR R AL a S 5 305 R T v i i AR AL e B — BT A K BF
BIZEALAE R, BPRE AR 1,23 W Rh B iR , RE A5 4 1T, R S FERER (AN 2) o WA Y 5 AMRE s AR
REZWARSE, B AU 1.2.3 BN, HEA0 4 BUN, TIHER 5 SUE K,

2.3 ZhREREEKRHZL

DR A28 (Functional Feeding Group) X BFFL AR s B OS5 M T BRI A B ERAY . 21
Barbour ZEXT TR KM RN, LR AT REFNNIRESIW TN S N EE BB R LR e
(Filter-collecters FC) | it 22 3 ( Gather-collecters GC) . i £ & ( Predators PR) | %] & ( Scrapers SC) F#lT & &
(Shredders SH) , HAL#HTIRERE LRI NINES , HREHBESE

AR ERBFNE S ELN, BEEBE &8 (KW-H(4,25) = 10.85, p = 0.03) filiEE A
B (KW-H(4,25) =9.28,p = 0.05) &5 MERTERBE, MKEE - SENFEEFT I EN
ZRIFANE, BEMNHAHBNEREIMNESET I SBMKEE AT BEFN 1.2.3 BHREE, #

hitp : //www. ecologica. cn



18 R/ 55 5K B U5 RS S B S5 I T 49
1500
16000
25 a
J 100 | . 14000
20 | _ l ~ 12000
L) =]
g =
2 5 900 |] £ 10000
2 15 | ) Pl
é z £ 8000
[ Z b .é
5] a
§ 10|l @ 600 g 6000
] 3
b #4000
300
S H 2000 H
O i ’_lv_‘
0 1 1 1 | | 0 1 | 1 1 1 | 1 1 | |
1 2 3 4 5 1 2 3 4 3 1 2 3 4 3

R Sites e Sites R Sites

B2 5ABERRRRES R B A Bt
Fig. 2 The richness, density (ind. /m?) and biomass (mg/m?) of the five sites
BERELHE, HERFIMERE B A HAIEFRRZRWEZ A EREFE  box: mean, whisker; standard deviation; The same letters mean

the variation is significant among the sites

8 - - 90 G
ilp atp
7 80 |-
6 70 |-
51 60 |
4 50 |-
3 40 |-
= 2r 30 |
5
£ 1t 20 |-
g 10
Sl N :
8 ,1 1 | 1 1 1 0 | 1 | | 1
E 1 2 3 4 5 1 2 3 4 5
o
1=
£ 32 Prep 21 = Shrp
MZS* 18
g L
< 24 -
= 15
20 |
12+
16 |
9,
12}
8 I or
41 3
ol ot
,4 | | | | | 73 | | | | |
1 2 3 4 5 1 2 3 4 5
FE 5 Site

B3 JEmsh S ERIREERARAE S MERRIKES

Fig. 3 The percent composition of FFG among five sites

Filp: MAEEASE, GaP: WRETIEE, Prep: HAET SR, Shp: HHRET /S H R Filp: Filter-collecters percentage, GatP:
Gather-collecters percentage, Prep: Predators percentage, Shrp: Shredders percentage

R A RGBT, TR S FRTR, MHREEE S BNE RS a0 BB siMERNIFHR (B 3), AE
TR LA, HA 3 B RE X EERF T, XTSI AN REREANTE X, B RH ERK
FEKFHEFRIRI Yo TR IR S 70 2R R K, B D R R = R BSR4 89

hitp : //www. ecologica. cn



50 £ K5 % K 28 %

BRVIFEER, BERRENE SRR TREEREESNRYMABRRNE &8 BRETIBERA
3 BEERE TR 3 TOKRBS), B THEEFMR . HAMER 3 JLPEIKR, (EHRE N MK AR B H
EIRWSIREHE K, X BATRESHERE S A BRI E oo %K ES 4 H L (River Continuum
Concept ,RCC) , BE T e, T 604 BOARRS 2 B >, T JBURL Wy lic S s T A 9E v, i AR v =
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TER 3 SR
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H RSN ERR S MR TR RER SN T R L SHA 4 BOvEE, RIKEH R 2 5
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ZEFo A FER 3 BIBHRR , AR SIIREE (KBS W & SRR AL , T HAR 4 M R ARA K A
&, KRR T BRI EY) B BEIREShRE T , S YR S EAH REHET — €Y 'l SR AUMHEER
W5 ekt £ A B 87 S 2 ¥ (habitat suitability) " 36, MR, B 1 SHEA 4 AN ETIE, B Y
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Fig. 4 Hierarchical agglomerative clustering ( single linkage) based on taxa composition (A) and average individual abundance (B)
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