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Abstract

Fish will change with and increases along with the environmental condition, the
community fades and the age structure. Research in fish’s age structure, sex ratio,
density, the sphere of action as well as the environment factor influence are called the
ecology population. Nanzaigou stream was located at the tributaries of Shihmen
Reservoir, it was often over-flooded and caused serious damage along the stream side,
so it was restored by the natural ecological engineering from March 2004 to
November 2006. The study intends to explore the differences of the dominant species
Zacco barbata population before, during and after restoration at each site in
Nanzaigou Stream, as well as the age structure and reproductive cycle of this
species. Sampling was conducted along the stream from Baiji NO.4 Bridge,
Nanzihgou NO.2 Bridge, Longxing Bridge, Fengyi Bridge, Sinfu Canal and Huaide
Bridge by electrofishing from November 2003 to November 2010. And the mean
values of dominant species densities, body length, body weight and condition factor
were compared by one-way ANOVA. And used scales to assessment the age and
growth of the dominant species were capture of the same sites by Shrimp cage and
electrofishing from September 2009 to November 2010. The results were as follows.
The density mean value in Long Xingqiao is biggest (7.00/15min), but the fork length
and body weight were small, extrapolated that maybe the Evades the fish grid and
Ecology island has provided reason of the asylum to the juvenile fish. The first phase
of construction with the typhoon, the densities of fish each site declined, so has the
typhoon to be enormous to the construction measuring point to the fish density
influence. The mean value of body length and weight were biggest at Fengyi Bridge,

extrapolated that maybe the construction labor law to the adult fish is of



help.Comprehensive result, when Nanzaigou stream carries on the restoration there
has not caused the enormous damage on the mean value of density, body length, body
weight and condition factor for Zacco barbata, But it will need the following
longer-term environment inquiry material discussion to the population of Zacco
barbata after construction in Nanzaigou stream. A total of 192 individuals were
captured to use scales to assessment the age and growth of the dominant species. The
range of fork length was 2.9-17.0 cm, the highest rings were counted to 3. The rate of
marginal increment was highest from July to September, and which indicated that one
ring was formed yearly. The age composition respectively was 0 year old of fish
23.4%, 1 year old of fish 24.7%, 2 year old of fish 41.8% and 3 year old of fish 10.1%.
The population in Nanzaigou stream faced with typhoon caused disaster and
ecological engineering causes population density to reduce, the body weight and the
condition factor is small, as well as the species food competition pressure high, causes
it to choose r-selection the survival strategy, the age structure to shift to an earlier
time the mature low age fish primarily.In the future regarding the species’ care and
the cicada chrysalis, which should place the environment improvement with emphasis,
maintains the good water quality and suitable to perch roosts the environment, will be

helpful in the population restores.

Keywords: Candidia barbatus, population ecology, Nanzaigou Stream, scales, Age

and growth.
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FrFEEFE-FPL AP YEELETA LT EEL 2B 0 A58 E
FEBRR MWL -BE - RRALINENEIS 2R 2B S Lol ik 2

,}Eﬂ;,?ﬁ’ijﬁ'}f_q_mi/%%ré p)»i]/-;—ﬂl%/r'm/kﬁﬂ—*ﬁl%\ %ﬁﬂﬂ—
]

gk #; FREAETRIEFLFE SRS AEE LR R EDE S et
fed BFHERFE > VH L AL EBRERPE T A AP EEZREAR -

1.6, 7% B ¢h

I~ 4ip i 85 0 g W RD G FF 1 B (B) FEES 5L
(2005.2-2006.2) ~ (C) # 7 i (2005.2-2006.2) ~ (D) H ui«’f%
(2004. 3-2004. 12)~C E )#74&8+"(2004. 3-2004. 12)% A-F p2-¢ 5 2003.11
3 2010.11 2efFw1 P sifis (Z) A1 plgz %R ~HE e

B RREATF AR ME R TF I AR FOM G 80 0 R FAED
iz%*% oA ER PRI R 2 RB RS T RGOSR ELT

iy o
Al BER A BT EHBE AL RS A E eI LI NG R
HEgLg -

enm
4

o

3~ 1% ot~ 4 s odn dic (gonadosomatic index » GSI) # ch it > By 24 85
Ch R EREZ RGN -
A~ PHEEEFFIELLALEMELIREIC AL EEL RES g

2 LT oo



: ﬁ‘fyl#“lﬂs:
2.1 5% H B

BT PRk R R BIRLSEER R AT 22 1R
A70m 2 L% > w R n g 2kn 2 LB N R R ea s TP EE
B RWFEFALES T G IR BPORRE K A G K 7.0kn’ A i
£ X 10km > @ & T35 K 1/100 (£ % 2008) o AT g 0EF A ERE S R
Bod Lok aT ey (D FweAh s (B)iFHE= 5upf~ (O #6546
(D) B &~ (E) #igs ~ (F) fp® 5+ BkFFM (R 1) 23
BRI (B 2) 4751 o

2.2. ¥

20034 117 220104 117 > fip 5 % M7 & 2 Yol ~ if 4 2 ol
WA~ B RE AT D TR 0 = BRIR B LRI AZ(T
KR FF)d TER P FENZF A w TS 4 1002 ¢ 2 d iRt @ H =
Y 4 4 J£ £ CPUE ( Capture Per Unit of Effort) aiF4a ke » 3 2 4 & a4 8 £ 2
£ (forklength) #rr 2 (1mm) % 8 € #rr3 (0.1g) - ER{s &g 3xw Zinp »
FRATRE D Bk d oo BT 2 2 AR & 4R B 182009297 12010117 o
WEEFEEMHA) - FFEZ SURB) - FEHC) - B &AFD) ~ AiEd (E) 2
WACAHR(F)= RIBE & 7 B2 2 T A 208 (7 AAF2 304k > & 7 i 4
SRHAME 2 ® S BB (6-108 ) - 1110%48 5 Hhiks - F v R E T
B-HEY

KRR P T ARSUE e SR RBIEE N R RS B R A 4T TR
T (1990) #ra ki * 2 KA S A kesrn & (23) fok FRBRIE FE
i KR ek e (pHE) ~ ET A - RFFHM (SS) ~3F (DO) ~ 21

2 (BOD) ~ 7% & (COD) ~ % § ~§ RI{-ax 127 -



2.3. 1%k & 4 A2

Bim T ARS Y Z A A > ARG %Y R E > E (total length) -
Ex £ (fork length) % %8 & {4 » "F 23 448 » 2 4 L’Jﬁ‘\‘i’%‘gl'b‘_‘gll ® R 2 e
”’]1'5559‘3 A o
2.4. BE% ESL

RIS Sy a2 @y hiHEp T Rz 2= (BT 12C
Wiz ) o BIEAFEB8 Y L4 K EB A ApTn3 BB kB F 2 g

Fokegdr b ARG R EORETH e F Y o fIT A 45 k2 g
#i# % (Model 1210R-DTH, Branson) & 5 ~ 48 > 2 “,’TT,@}‘# Foengeig &

-

%

—E

EHEEp s G e g P S > EAF S K BT S AR

BES AR FARRRAR RO L R B Y R E A gl L/
AR RS ARG p AR F(F 2001 ) BT R A e B B st (Nikon

eclipse E400) ™ » HF st B FX T 4 % > d Canon 550D 3] 4p 1 %P~

PR R

2.5. 9% % A4 Me2 B

WORRGFPANEBHEEMEAER 2 EEH R F R KIRE Hea
AL * F R - ﬁ_a‘ﬂ Boos VTR PSS £ LB nikdy (Bagenal and
Tesch 1978) » # #% & 4p # (Condition factor ; CF) #9125 ;%47 (Htun-Han
1978)

CF=(BW/FL3) X 103 ... e, (1)
BW: 8¢
FL: 2% £

(BW:g;FL:cm)

10



2.6. 4 oA de2

SHRER MR A AL ERE TRTA T LD ERET 2 4

(Htun-Han 1978 ; Delahunty and De Vlaming 1980) - 7 3 1 4 7 sty #ic

2L 5 N YT o

( gonadosomatic index ; GSI) &k |z 4 784 » 4 78 B;j‘t\;fg]ﬁ;;? 55

GSI = (GW/FLE) X 103.....e et (2)

FL: Ex &
(GW:g;FL:cm)

2.7, vt
ARV EEFAANFE -BALST - FTERLEREEREH G LR
Bt 5 RIS ROATEE L ERE S R BB (3 1990) o it et

74T (Leeetal. 1986) -
Sexratio=F/(F+ M)......0. . 5 L o B L A8 (3)
(F:vpddic, M 22 h 8kc)

2.8. FHL A

1. 72 One-way ANOVA * #& i % & 7% 1 |8 (B ) p@# &= 5L A
(2005.2-2006.2) ~ (C) # 74 (2005.2-2006.2) ~ (D) K &4k
(2004. 3-2004. 12)~ ( E )#74&m#" (2004. 3-2004. 12) % A-F iplg¢ p 2003. 11
2201011 xgFwa1 @ Afls (Z) A% 1 RI% & (1) %k (2)
WML (HMEZ2 (A)WHEARZLTHEFF £LE 43 £ > £ 2 Duncan

EA S R T

WEEHIOE 0 1= L 0 e iRk o

i=1...1 Cplgk) e j=1..0 (" %) o
11



2. f1% 2 =& & 4772 (Principle Component Analysis) & & 47/ F A5 4 3|0
K2 FFBE R 2D ATRESR mtgr)gk};ﬁ A M YriEE - RE
R VS S AR M R B i S ATedb s R U ATHR L R R
AR L o AP E LSRG R L  F LR R EEL S 2
AR BE 4L A 47 Ro fod1 S 7 R g pic i (eigenvalue )~ 3 fcw £ (eigenvector )
?f/]?cfii (proportion ) = 7 F4 Tﬂ%}i (cumulative proportion) - % & = 4 {88

2.3+ 5 2 ;%47 (Johnson and Wichern 1988 )

Li= ]p=1 El] X Sl] ........................................................................... (5)

Zicd 1 A=A EE E=y 1 BAxAEEZ S JRBFF e €0 Si=% 1

BidsFez % jRBFFEELE, 9

Z Eij2:1

PR HERAERES] > XA E A M. Ap o R HREOE e £
a;’ a...... a,* H P a a=1 2 ai\aj=1 gl

yi= i X=a; X+ apXsot...... Sl a1po e R

yo= X= ay Xt anXot. ... + apXp LS BRI

Yp: apX: ap1X1+ ap2X2+ ...... + aprp ER Y p RRE-SPA

RFLA 5 RE TR AREH U LN R AR L b F F Bht g B
$AFERG p B BB q BRI A EEAEE b

e

7Ll+)tz+)t3+-~-+)tq

= = (6)
)L1+)kz+)t3+-~'+ Ap p

REVGIEARF HAE QRIS BERETS S PR

8
i
oy
"
iy
)
i
|

3ORIE B 2 iy ?ﬁ%l ~ Excel » stz #c48 @ * spss 12.0 o

12



S 1 Eim KA BE v AL B
3.1.1. %¥®A

AFTF #2003 & 11 7 3 2008 & 10 * ,ﬁau»f,i, bR R iR 1P EEA S e
B B w1 RS 4109 % -8 17% - %= &% 17%%
(s 1390 Aipe BRED T LBEFELAFEE T LPEF AT A F G
g AT ABE T A LEFEEL B A (B3) o @ it BEED LR
BLOUFlBen X ) AT MR AZA L2 RS ATHBRARCL/I5 245/100 2 %)
RV ARSI HAE BT FRIBFAAAHR SR (5.5 /15 2 4/100 = < ) >
A= 23046 (5.0 £/15 248/100 2= ) ~F Fw 54h (3.0 £/15 4 48/100
AR i EES B (2.8 £/15 4 48/100 2 % ) ~ B kA (1.5 /15 4 48/100
B) o B E AR (0.8 £/15 248/100 2% ) 5 HF - I HE o d WX
AR K (2004 & 8 0 ) 2 A LRIEERARGRE RS WG R AR >
20 TERm R KGR ARG (12 £/15 A48/100 2 % ) 2 ATig3H 3 % 2025
ALIE T A (0.0 £/15 A48/100 2 2 ) @ BT PERI B R R Frit 7
Bod (121 &/15 2 48/100 = = ) > H i plgei & = 545 (74 (2.5 &/15 »
4/100 =8 ) iﬁéf%;‘i: oAk (22 &/15 ~48/100 2% ) 2 F v 5u4f (1.5
S/15m4) s 51> HARES 5 A% RIET e 5ls (164 £/15
A 48/100 2= ) 0 iE{T 1 RIBRR T - %ful% (24 2/15 »48/100 = = ) % F¢
7 e (7.0 /15 4 48/100 22 ) »2F%1 2 Pl C A %R < I 1 FED
fod 12 B RME (1.2 £/15 4 48/100 2 2 ) 2 A4 (4.1 §/15 4 48/100
AR EEE PEIRACAR ] S (7.3 &/15 2 48/100 == ) > &5t Q”ﬁv’”’& it &
RIBEH R YR PR AR S w1 B BAASREA G 2T Fr Hlp (1811
§/15 4 48/100 2= ) » B L0645 (115 £/15 2 48/100 2 2 ) ~ 5T 52
BAEHp (3.1 &/15 2 48/100 = 2 ) ~ &74g" (1.5 &/15 4 48/100 = 2 ) ~ B ik
(0.7 /15 #48/100 = = ) 4 5 5 & = HAR(0.5 & /15 » 48/100 = & ) e
K P &5 Er RRAEFSIFED LPEERCE2E (£ 4)

\
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ARSI EZ AT Y 0 p 2003 & 11 7 1 2010 & 11 0 £ A5 1179
EAAE T 4087 T3k bt 2 (03 745 7.0043.83 £ /15 4 48/100 2 =
Atk G (L) A% 1 RIE 479+6.03 &/15 A 48/100 2% ~ (B)ip # & = 5Lif
2.43+1.90 & /15 2 45/100 2 ¢ ~ (D) i 1.20£1.93 £/15 A 4/100 2 ¢ > 5
15 (E)#745+" 0.00+£0.00 & /15 » 48/100 = = > 546 T (s T 3% R R E DA
¥4 3 (p=0.02<0.05) » £:&7a A gissm (C) ~ (Z) 2 (B) iplghz T
R AR (Z)~(B)~ (D)2 (BE)plgbz TR £8 1 (C)
2 (D) ~ (E) Rz To% ks A8(£5-H4)-

#2003# 220104% £ 85 v g BB P > AY - w1 AL ES 1 g
#20-40% > TR LS BE TR ISR I FLPRFEEF I RYE
Boffpentim s 3480 GEBFIE60E > L e FinEE  BEHFL T D
2010& % » #cE 2 92087 R ABE v bR HEE CEEI NS T
FAH (Fl5) c E R P enB it Pl E ., A1 w48 v hohToE € 415-20g

S 1P BTN LICTIR CEERE PR EE T2 R T &

B

LERRFHGPBEHTE 0 T2010E B8 T fTHER R G hSgE
(FI6) =1t BB - A8 ¢ ARE AL DITHIR -~ RIS AL
B B4 T2 g0

3.1.2. %%

25 AL FF A 18cm-14cm 2 B > <384 F ¢ 4 3-4em 2 @
(n=497) - # ¢ (B)ipir &= SUR & ) 3-13em (n=17) » 12 7~9cm #7 } v
bled (41% ~35%)  (OFF FiftE £ 8 3-12cm (n=49) 5 (D) RAFWE
FEEY & 3-6ecm 2 12-14cm 2 B (n=12) 5 (E)ATi@" A3 &35 © A7 (2)
35 1R BEAE K B2 ] 3-14em (n=1101) (B 7) - L3288 & & B & (D)7.00+4.57cm
> (B)6.99+2.25¢cm > (7)6.07+3.15cm > (€)5.58+2.63cm > (E)0.00+0.00cm* 5 #& T_
WRTOMEEIEF LR (p=0.00<0.05) L &Fa At disFR(D)(Z) ~
(B) 2 (C)ipjgbz Tiof & x5 £ 8 » vt (E)plghz oML 3 £8(4 6~
Bl 8) e

14



3.1.3%E

WE R A 0.1-4dg 2 > 2380 § ¢ B 0-10g (n=949) <% 7 (E) A3
B3N8 A (B)(O-D2 (DRI MEFR T H7 £ 0-10g2F(RI) -
Ty £ & B 5 (D)11.81+13.30g > (B)5.97+7.26g > (7)6.36+8.82g >
(0)4.58+5.11g > (£)0.00+0.00g > S ¥ % 6 4 T oM £ L 3 F L2 (p
=0.02<0.05) » Liti7A At gtsFm (D) ~ (Z) BlBb2 TioE it £8
(2) ~ (B) = (C) igpz oM g} L83 (C) 2 (B) mighe TsoM £
3 £ > (D) ~ (B) 2 (E) g2 T3t 5 £ 8 (£ 7~ ®10) -

. 1.4 %R

WORR R AT 0.1~1831 2 0 A 384 F ¢ £ 10-30 2 F (n=909) o H ¢
(B)ip i i = BL99 % A 51 10-40 (n=17) > L & &7 % 10-20 (59% ~ 71%)
(C)FF (749 5 & 47 1 10-70(n=49); (D) | KA *¥ % & # F1 & ¢ % 20-30 2 80-90
2 B (n=12) 5 (E)ATAR" A B A IS v & & (2) A5 1 RIBEST 5 & 2 F 10 £ 3¢
100 (n=1101) (B 11) o T2 % & i& A % (D)37.75£31.75> (€)28.94+19.21
> (7)24.64+£24.91> (B)14.56+6.44 > (E)0.00+£0.00 » ‘5 #& % i & T o088 & i 7 &
%4 B (p=0.00<0.05) > L &7 A tdfs®mFR (D) ~ (C) 2 (Z) plghz Ti5
s ARG AR (C)~(Z) %2 (B)Rlg2 T3 maRs 485 (B) 2 (0O)

PlBE2 Lo R A8 0w (D) 2 (B) Rlgb2 T35 a5 £8(% 8-
B 12) -

3.1.0. ’RE. ¥+

%g“;

(B) ~ (C) ~ (D) ~ (E) 2 (Z) B AT cdvkF ~ i ~ RE -
pH & ~ /3 TR B3R ~5% ~COD-~BOD -~ &5k + ~ BB R E 2

N

K

n>x,

¥
=1 B FlF T T E2PE (£ 94 10) > £ AR AL RBEFL S

w
e%

AAFr e b (B) BIBEE RS AN S A2 EFARFLRED41% = B
SR E AT 1o A A 1R A TS AR E 0 A e 2R F]S AR
EE A RS IHRRET T ENH AL AR BFFILETR (£ 11) -
(C) BIBEHFRL ST A3~ EFEARFINAREDT% > T B * A

15



BeEgmsot 1o A %A 1 P FF L COD > 4 %4 2 g FF Lini o 4
XL 3R FFEKF AL ANFREFFIIETRE L AL ST R FSF
FaF (£ 12) - (D)BIBFRLEINFI A3~ EF AHINLRE D 41% >
TR EADRAEA 1 A AN TR E TSR LA 2R

}

FFERF A3 A3REFAFLETR A IS 4R FF A fikiE o 4
XA S5 REFFIEBOD (£ 13) o (E) BB R EFHT 2 2 0EF R

WP R $029% = Ba XA PB4 34 1 g A3 L3

oy

VA RS 2NPBFIEARL A XA ZHNREFIAGR 0 A DA 4
PHRIFEARE A4 SRR IKE (£ 14) « (Z) RPIZFRSEE T
FEASA] ERAMIRERENTIS% S BA AL DPFRERA ] AL
1R FFEER A2 2R TS EKE A 34A3h%E TS In
FE) AN 4RREFFRETR > 2 AA S5 HREFFLBD 2 A A6
PR FFEFE LA THRE TS EpKkE (£ 15)

3.2. e AL
3.2.1. B A4

SORMEERS v AR EENERE S L2 MR AT 2009 £ 9
132010 11 P I EHZEZTAZREELFSC A EHIE192E 0 2R £
#H2.9-17cm> T35k < £ 7.8cm: € # 1 0.3-53.0g° T € 7.1g(H 13) -
He > wypnfdud #5004 107 8 > 224 78 & > T35E R £ 9.lcm ;5 ¥4 29
g, Tk £ 10.1cm (B 14)

3.22. R L AR E 2 M 1A

Ei & (FL) g2 (W) 2 5 W=al® ehB 4> S p Rl t
InW=InatblnL 2. & %A % (Ricker, 1973) > d ** A7 7 ¥ & Fdepie g 2 & ¥
TS mRp A L EV R FRFGEE TR AL EF B AS
2 (B15) o B REME 2B BN 40T

W = 6.9 X 10 3FL3 1640 ittt eiieiieiieieeieeiieiieaenaaas (5)

(W:g;FL:cm)
16



3.2.3, ##H TBT 2L FT

BN TR EMBRIFRE LT RO R LR A THT
ZIRBEN o BER FIF A OB A o HAR S 135y £ ] (Flfeg 0 1972) -
AFEFEPRS B AR EAPIT2 4 (T3EHHE 152413) > ZEB6 BN (RY
1) » & B/ imgEd 3 PH kA LM By 2 BETHEL: B ik

(coefficient of variation ; CV) en% & §3; » % B Gl iz o™
CV = (S/X) X L0000 ..eeiieeeceeeeeeeeeeeeee ettt ettt erae e enees (6)

S ik L

X LTEaE
FEEET ONMCNrTHOmEE < > FR Gld ] AT R DF

@ﬁqﬁvb’ﬁé%ﬁQQ%M&U&ELC€Miﬂ%*ﬁg~ s RIAR L F 2 2R
TRz 30 (B 16) - Rl Ephp| B @ 2 B8 (focus) v + 22184 2
.i.:.._ P‘/P %(%{#2) 91%@*/{;’_‘(1{)&)’2%/{3‘(1111)\7\}:;,Lb3l—l@¢

B2 MITE LT T0E 0 TLEAZGIEE LT N AE

3.24, hiE kB L2 MR

B f3E 427 2 R & A b (3l enft B 3 8 (back-calculation) w 4
58 ¢ oA (Casselman 1990) » ¥ 3 4207 f2H & £ ¢ Rz & & R
;= (Bartlett et al. 1984) - §v g2 #hicf (R) 2k & (FL) eh 25 @ ¥
1“‘&;& B4 L=atbR 2. ¥ (B 17) -

H B RV 5 tFL=1.921540.0094R ..o (7)
(FL:cm ;R :pum)

3.2.5. B2 Rl

A F VB BRI E S (1) MEgE  mREg s (2) k-
Bz LY il T AR aOpHEE At - R (3) TRk
PRHE > LR EE - R (4) PREBRT S LRSS g

FATAMY L TIOERTeG LR BRI BT S G kL 2R
17
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(Tan et al. 1965; Lai and Liu 1974) - 273 %% &7 (1) Br 4 24 %%
iAk > R s Hbedu g (BI17) o (2) SEF R 384 His §
B i o3 (R 18) o (3) "EFWAEH 4 > iy g3« » 2
Tl E A s (R 19) » ()2 3 HmERMmT B EHIE 2L FE Rt~ 4

Hrhmcd BHE > L2 pitizd <~ &x4piz (B 20-a~b) - 5FE& Y

ISR VLS LA S X
3.2.6. #1353 g

A 2y 445 0% 5 i 44 2 & 5 (marginal increment ; MI) ? W] -T 35
zogivkdg > FH AR F 23558407 (Joung and Chen 1992)

N e i I € e N PR (8)
R it

I o Bt — B2 R
IR O T EE NGl
(R~1y > 1y f pum)

§ AR R AR 0 R SRR R BRI SR E NS N
HAEY R A I3 AL S K S TE 130 4 027467 % 0.26
F 5790 EF BB 0305 10-12 P HETT L 0245 - &R F - B T
PRIBE Y L M- BN - A2 A TI0E (F21)

3.2.7. 2 Ak, e i

2AREE DR AT IARE TR T ITL L ARET 24tk
(Htun-Han 1978 ; Delahunty and De Vlaming 1980) - ##% 3 14 2 78 &4y #c
(gonadosomatic index ; GSI) k2| z 4 7ap o H ¥ ¥ 3| dippe k Afc s 107
LIS N5 %#ﬁﬁ:\i@ BgiLiBm z2h (n=77) 27 ’ﬁdﬂﬁtl L A A
0.067 467 5B~ 0113 Hig o £¢ 107 % » 2 d P At A0
PEA (n=29) 4 ’*Bﬁiiﬂﬁt" 79 " FE A< B 03460 10-12 " P T % 3 0.112 > &

18



TEEA A A E L 790 (B 22) o Mg g ;Eajfwk%lr—}n;/,} LA R
Bt B2 R 2SR FE S BRI A B ) SRERLE YT HE T3cm ¢t i
2 75cm (B 23) »arp~z2d ik £%5 6-7cm & 50% > #iE (B

24) o

3.2.8. 57 % B 4, Heehgg 1t

RATHEREERHE A A A 130 LA @ 0884 2 A BR EEFF S
F10-12 7 F 3t EI211G8p A B ehE bt ¥ vk 4-6 7 5 5] £5.190

F_*

S
a2 atg g P8R E% - FL iR R4l o) B L EFERD A

Ag% (B25) -

7-9 Bk i b A3 85410 2 10-12 F B~ B 11.062 o Eom e h R L

3.2.9. 1

J.2009 £ 9 7 1 2010 & 11 % £ 192 & » #H ¢ Fypupujz 5r 4% 107
& (z24 178 A 129) o Mt L 0271 0 5+ 3 & # # % (Chi-suuare test) ¥
Pazelot 101§ EERL R (X=21.736> X (01 =6.64) o L #-2 2 £ 12 lem
FwFE > #epied £ £ t-test Wi v 2 Tk £ 85823cm v B4 T o
et £ 93+£239cm A P Tiop EFaEER LR (+=1.73,d=104,p>0.05) -
B K-S vfppse g EAFGS S PRAPEIEASFTS EHIFPLR

z

(p=0.55>0.05) (B 26) -

3.2.10. # & =

I BEVTHEEr penER > F 4 BERE (03 &) > 2ol
20K 234% 1 &4 247% 2K 4 41.8%% 3K 4 101% (B 27) o £ 14
ERGRFC b 3 BESE > FFLESEDE T ABE  FIR0-2 KAk
B d 50 h o3 Arpe AR RARE (B 28) o
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3
A1 ENEICHEREC A S5ELPR
FRECALE IR Y B AS BRIERREORY > ARG IR H
» BRIEOREST 255 & (BODs)~ %% £ (DO)~ 4 % (NH;-N) %
RFFAM(SS)EF e 5 Sl & 2135 8 Bicid K $7= 2424 4 = Non-impaired -
Slightly impaired ~ Moderately impaired ~ Severely impaired = #f i@ ' /= % 35 72
(River Pollution Index ; RPI) > :* % &7+ #_% - % Non-impaired ( # % = % »
XPER) BTSRRI EEDRREL IS (LE2008) @ s v
g R A BT ERIE (F) BAAHES (55 8/1544) 205 (C) #17
#i (5.0 £/15 ~48)~(A) 7 F = 54k (3.0 /15 # 48)~(B) ip 7 & = 5Lifs (2.8
/15 »4)~(D) B &Af (1.5 &/15 ~48) > 145 (E) Ardms" (0.8 &£/15 »
) A TR AR - I EEFHE > d L IR L2 BE kDL
KRR RFENER AT DR E KRR Sl iR S P Ak 2 o
PR AR R e T AL e R Ak R R e 1 T B
o ($h% 2002) Fav 2 FPAFRPIBES T A BRAE Y T2 BT R E AT
2 Fplgel o g arFmt 2o 3aR 5 Ekh F kehd 81 P5ahg 4T 254 > &
AFPARE®EY Rz P A SBRERY TS v dwFL Fplgh, A5t 2l
Bt 2 g Bt 2 4 £ 4p k2 (Index of Biotic Integrity » IBI) (Karr 1981 ;
1991) i Bk A 12 B B2 5 4 H 2 FplE 62004 & O 0 pr
7 48 % % 7 IBI & % (Non-impaired) (% ¥ 2007) 4pfe » &7 e 1 8 B4 2
B h BEME R R RS > L HE ,@‘ﬁjﬁfiﬁ'ﬁ%z%‘fé* °
SO I ARk BRSO 0 LRIEES T ADBAE YRR
BEFHR L A GARFALIAGIRENAZ FA R %18 $4
M P52 AL RIBEA BRERE > HARAE G S PR C BT
AL RBEF - $ - 1R E-D A A S P pghod U EET
oo BEEEET ARG IS ERROLFEG IR R % 7C BERw
BRI RIBNE T A RAEF VI RIEF TN I BT AaTEER R

2y

P R E AN A WESHE R AN AR R AL 5 A AT
e (HE 2004) 2B I PUEASES BB LL AR

ul
L

@‘i
=
—=\
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PR R E R PR A LR AT LR AR REFY DN
BARA T 2 502 (45 2007) -
AT AR REMEILHE T A RE RS B R FEILHF e B
T H G R F R (Z) $HE A L S HEZ W ERTOES B
SEAF N LA ITHEC AAA T d 25 C BE v 4R AR THE L &
% (7.00£3.83 & /15 4 45 )> e 2 T 3248 £ (5.5842.63cm )% T 1548 £ (4.58+5.11g)
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