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Abstract; Based on quantitative investigation from July 2004 to June 2007 in Xiangxi River, the largest tributary in Hubei
portion of Three-Gorge Reservoir, macroinvertebrate functional feeding groups were studied; some indices based on FFGs
were used to evaluate river ecosystem. The results showed that gather-collectors were the main component in Xiangxi River
system, followed by scrapers, and predators, filter-collectors, shredders only accounted for a small part. Every FFGs
distribution was significantly different among seasons and tributaries in Xiangxi River. By analyzing the spatio-temporal
distribution of some indices based on FFGs, the results showed that material cycling capability, lateral input capability,
CPOM input/ FPOM input in Jiuchong River were much better than the other rivers, and they were much better in winter
than in other seasons. Longitudinal transport capability was best in Gaolan River; and it was also better in winter. Stepwise
regression analysis showed that material cycling could be mirrored by water velocity, conductivity, turbidity, total nitrogen,
Si0, ; Longitudinal transport could be mirrored by Si0, and chemical oxygen demand ( COD) ; Lateral input capability could
be mirrored by water temperature,, water depth, SiO,, total phosphorus; and CPOM input/FPOM input was maily mirrored

by water temperature and SiO,.
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MASRGE A EZRRKBBHESREZ —. BEANECHPKRE, FlRE—SEFH R KB
MIEZ , TIN50 R B SRR IOl o S U K 32 B KR R 2 e, FEAE
NIGRM BN o FEREE KRG RS IR BIEAL T3 2545 45— R 50T 7 2 B 518 1) A H 3L, 3R]
MAD R G @R L HA RIS IEZ B Z BN TR R A RS T R G S T BRI R B VIAE G, T
A A B B AT 5 PR A 2R S SR T VAT A A P

T 6E45 A2 (functional feeding groups, FFGs) £#] 2 Cummins™ 7£ 20 40 70 4E4% 42 1 , 22 Barbour'*!
Jt Bode B S 1 HARRECHA TR, KMUEMAY FES NS M BBERHE: HAHE
(Scrapers) , FE LI FEEE A TG KAV R, I0E A BIE; Wi & (Shredders) , FE L& F IR &)
FIFLA LKL ( coarse particulate organic matter, CPOM, $i4% > 1mm) 8 ; Yt 5 & ( Gather-collectors ) , = F HL
B RS FEVUERY) ; 182 # (Filter-collectors ) , AZK i F I 4 A MUK Y (fine particulate organic matter,
FPOM, 0.45mm < %42 < 1mm) 8 ; &% (Predators) , U R BK LY HE,

HABBE AR RY M, FERET AR RTEAERN, Bk, R A B B 9T 4 DB 451
MIEEH A BEEIEM . RERWZIYRKBAESREEWEE DAY VEFRIR (IR g JEK5%) 55
FEFRAEYN BT MATTX A0SR B BRI K RS K R R E
BE VR G5 (T TS SR RURRIS R 1) LG 1) LA B A [ T BB 4% B S B 19 45 4 ARp ALE S5 A T LA DA [ 1%y T e B 7K
JREGIFIR , T AT A 46 /R K AR S R G M E o BAT, B bR 56 F R BRI s o e 4R R 2B BF
5%, FEEPTEANREE QIR AIIE SRR , 2T 2h RS BE R TEM 1R R A0 18 7 S BLF B A FE IR R
Wric. 7ERE, BRHERA X I EKGE, ST, AR UFRI IR, B R 3h Y o) fER B 28R
25 S A VR BEAT A 5T, FF 250 IR T O BB IR B BB N Z TS HO TR I i A S R G H AT
1 #RITTE
1.1 BRSO R E

F R R IR T HRZMX, TR 4K 94 km, FBEF 3099 km®, B4R 2 1540 m, & =R FE X Wi db 4 5%
PR K 9 — 2RTRT AL , ] 1 B S = e R A 32 k™, $ U] (ol R 80 ST 3 4 B

AT LA U E A, P EEROR, W R A
PR A BEE T, T W B i SR oy SRR TR T AR O, 3 B A
N U AR PR BE AR , N VS BE R K, A B AR IEAF AR
KRz 22 7k, /MESRFRE 20 B . APPSR
RIR2A(EL), THREMER 4 MR, KT E
IR AR 44 9 XX23 . XX21 . XX17 F1 XX14 ; S, i 3% B 5
ANRE R T 7KW 7 T MR IR A 45 R JC09 ,JC08 ,JCO5 ,JCO3
1 JCO2 5 /=y JRIATEE 2 AR AL, W 7K T el MK IR i 4 4
GLO3 1 GLO2 ; fy R I — A 5, i 44 Fy GFO4
1.2 SRAEEmS[E]

2004 47 A 3]2007 6 A, H FAEX 12 MR
IR B RS Wi T E B R EE
1.3 RN

B2 40 B , TR 0. 09m> (22 1f ™ ( Surber Bl FRW KR E RS
sampler) e B A% 5 T B L 2605 I ) 19 KB 7 BAT 4 Fig. 1  Sketch map of Xiangxi River system and location of the
TBUE, s P B KRBT 3h ¥ BE & 7K U2 AR M
WL BRI A BRSSPI 3 A BT 5 IR, S Zh IR BE K T 10 em, ARIEAHE AR R, P E
HREE 2 ~3 KRB R — A pE b A B S gl 5 KBRS R, A 65ml ARAsiirp, i 6% ~
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109 FRRE [ 5 ; ARG T 4™ B, B I OK 4R T IR sh M R E B, AT 43 2 — KF (6 £
) FRE (RE) o
1.4 BGIsIRRNE &k TR

7K (Tem) \pH {8 (pH) \ 3 B (Turb) (%5 48 (DO) | 5% ff ML [ & (TDS) ¥ T (Cond) | 3 JEE (Sal)
HORIBA W-23 ZZHUK BT AR , W5 (V) FI A LID BT B 0E (G 2 Wi 0. 6 £ 7K TRAR ik , 7K
TR (Dep) FIERIME , 5 (Wid) F SR E
1.5 SCHs NIE e B ik

THEAE RS 2 i 600 ml ZKFE, Hoh — MBI IR AR A EE pH (H <2 (RIRIRAF . 7 B 550 % 5 U e
R , A AR (NH,-N) GERHBREER (NO,-N) (FHERER R (NO;-N) (B A (TN) | &8 (TP) B (PO, -
P) 5B (Ca®" ) B F(CL™) \BEBE (Hardness) \BREE (Alk) L2754 (COD) Fl &AL RE (SO, ) 3Eit 12
TiERR
1.6 ETHRBERXHNSHIHRMNESRGERME

R4 Yoshimura % (BFST , A 9T =B MW EARER 0 BRI S % RE 0 TR R VIR A S F & T, L
T REEW SRR RIS EOHT R A S REHT I (R D) o

F1 XEEEDVIIEBRILBARMENESRERY
Table 1 Functional feeding groups of macroinvertebrates related to ecosystem attributes

ET R RRBINSE
Metrics based on functional feeding groups

Y JIHER Material cycling
F1 B &# B, G2 Density of scrapers, G2
F2 A4: ¥y Biomass

F3 B SR RE WEEE R LR, G2/ (63 +G4)

Ratio of scrapers to filterers and gathering-collectors, G2/(G3 +G4)

F4 g WA HEZM, Gl +G4
Density of shredders and gathering-collectors, G1 + G4

Yy 1) 4i3% BE )7 Longitudinal transport
F5 I8 2 %, G3 Density of filterers, G3

F6 IR A SHRE WAL Z MR ,G3/(G1 +G4)
Ratio of filterers to shredders and gathering-collectors, G3/(G1 + G4)

WRYR A Lateral input
F7 -3 %3, Gl Density of shredders, G1

F8 Wik WIS BEEZ I, Cl/ B E
Ratio of shredders to total abundance, G1/total density

Ecosystem attributes

YIS J7 Primary production
W& 7= )1 Secondary production

A IR/ SR E M
Autotrophy/ heterotrophy

SHERET]

Decomposition

NI %% RE ) Longitudinal transport
FEXT AT % AE )

Relative longitudinal transport

WRY T AR Lateral input
FEXT 0y B A

Relative lateral input

HE Others

FO #i & SRR A FEEH Z A %R ,G1/(G3 + G4) HHA HLBURL S A B 4048 MLIBURL A A B
Ratio of shredders to filterers and gathering-collectors, G1/(G3 + G4) CPOM input/FPOM input

Gl i3 shredders; G2 : FH| & # scrapers;G3: JE X ¥ filterers; G4 ; W 4EF gathering-collectors; G5 ; fili & # predators ; FPOM ; 414 HLFik: fine

particulate organic matter; CPOM ; $f4 HLJBUkL coarse particulate organic matter

L7 st

AW T3 22 5 AT AN E A 534 6 A B (R D SPSSIL. 5 54 5 B il VR B FR B KA ArcView GIS 3.3,
2 FRME
2.1 ZhEESRRISHA M

XA K R KRB RAT S YD) BEBR RIS HRAEAT 00T , R BB K R F , RBURMSh 4 LA 5 4
XPLH FEXSEBER 49% , HUORRIRE AR FE N 24. 0% FHEHE WEEE WEEHENFEEBN, 2514
10% 9% 6.0% (& 2) ,
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2.2 I KEEZS |
)RSk B IS HE 2 [H] o3 AR ok shoddes WEH
2.2.1 MXEERS A 6% Filter-collectors
Flx# Scrapers %

X% JA AR KU AT 3 ) 2 RE SR B SR A AR X 2 BE Y
ZE [ 34 #4775 72 (One-way ANOVA) 047 (18 3) , 45
R :2004 ~2005 4, JE R FH AN FERI N = R
[RIFF BT Ui o R B (p <0.05) s i ¥
FEXHSE BE 2R BE O JU v i) [R) A R o R 22 S B
(p <0.05) ;i B & HEXS = BER BN Juoh i [7) oy R 22
S (p <0.05) ; BB X F BRI JLh i [F] =
SR T RIS B2 (p <0.05) s #i & F X FRER
B SUrh i R R R R E R B (p <
0.05),

2005 ~2006 4, 8 £ & H XS 32 BE R BN i < A

249

&

Predators
10%

e =

Gather-collectors
49%

H“P Others
2%

B2 FHEMKRKERAGZY) 25 D RS S AE X 2 B
Fig. 2 The relative abundance of the FFGs in Xiangxi River system
GC: W4 # Gather-collectors; FC ; JE 3 Filter-collectors ; SH : #i £
# Shredders; SC: #| ¥ # Scrapers; PR fli 2% Predators

AR JUMP R 2R B (p <0.05) s R E A FEERBU N TR A R ER B (p <0.05) , /U
BT ] R T Ay R 22 5 B2 (p <0.05) s i R E AN FETE LR ZF AR (p>0.05) s FIREH X
BRI A BT [A] KU iy R 225 B3 (p <0.05) , Ui [Rl R A i R B3 (p <0.05) s Wi &
HARRS BRI ST Rl B R K22 5 B3 (p <0.05) ¢

2006 ~2007 4F, I8 B F AN R BN E R R L 22 57 B3 (p <0. 05) s AR F ARXT FRER BN B

2004~2005 2005~2006
100
100 & N % (I F E § AN
80 [ % 80 &
60 60
8 20 20
. 2 _ il
: |
é 0 @_ 0
© XX JC GL GF XX JC GL GF
‘% ¥ Tributaries
3 2006~2007
#2100 — § S
ﬁ § § XX FF{Zi Xiangxi River
% 30 - & § JC Juphi Jiuchong River
GL %517 Gaolan River
GF 4] Gufu River
60 |~
B i Shredders
Ffx % Scrapers
40 [ B #iifr Predators
[ W3 Gather-collectors
20 WA Filter-collectors
% [ #& Others
0
XX JC GL
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B3 BRI R 3 B S R R S 4 o) RS R JEREAR N 2 B

Fig.3 The relative abundance of macroinvertebrate functional feeding groups among different tributaries
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FERBE (p <0.05) ;FHEHEMHN FEERIANFEMAG RMEZFEE (p <0.05) s FIRH BATEO0. 1 K
EXEFBE(p=0.064) , FEAAERMTEO0. 1 KF E2ZFBE(p =0.074) s Hi & E AR BRI N Jumia
[FIFF B R R i R 2R B2 (p <0.05) 6
2.2.2 HERZ A

X RTY SRS h et R IS B O 2 W) B S AT 07 2 0 A (B 4) , 45 2R 3R . 2004 ~ 2005 4, JE B3
W RER IR R [ A i L2 7 B3 (p <0.05) s B HEHE TAKMBEZRYARE (p <
0. 05) ; B R 8 BER BN JU i Al ST 2253 35 (p < 0. 05) 5 3 8 35 4 BE 3R B oA JL i ) e 488 A0 ey R 90
ZFB#E(p<0.05),

2500 _
YA Filter-collector
gg 2400 =
S 1000 +
K]
z
2 500 -
2
&
° []

XX JC GL GF XX JC GL GF XX JC GL GF

2004~2005 2005~2006 2006~2007
4 Year
10000 — 1200 —
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90002 J_
200 ~
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E
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1200 14002
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AW 0 . L L4,
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B4 & JR 4R R ST IR] R BT 30 445 D RS Rr e o B
Fig. 4 The density of macroinvertebrate functional feeding groups among Xiangxi River and its its major tributaries in different years
2005 ~2006 4 , JE % WEH WEEERFTRHERHRBE (p>0.05) ; HIAERI N FRTIF
K 225 B3 (p <0.05) , JUrhiR [F] i b Al R 22 5 B3 (p <0.05) ; ¥ & 38 I JU i) [R] % {0
FRIA R (p <0.05)
2006 ~2007 £F, JREFH MEEE FHEFEERFMRIEZRIYABE(p >0.05) s HIRE BRI N Lop
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T[] e STRT Ay T 25 5 3 (p < 0. 05) 4 £ 38 285 BER BN U vhi] [R] i ) L ] il R 22 R B3 (p <
0.05),
2.3 UiRem A EaT s
2.3.1  AAEEEARXT F B R

X £ Jo AR A BT K B AT 3 W o) BE 5% B 2 AR X 3 B2 ) i ) Sh A A7 07 2 0 (181 S ), 45 3R 32 B - 2004
~2005 4, W BEMMNFERIANEEZE5LFTEREE (p<0.05) ;B EEMNEETEEAKEERDE
(p<0.05) ; fHEHEMHN FERANMUFEELFTEFBE (p<0.05) ; NEERANEZRKEMELFZERE
#(p<0.05) A ZERKFELFBE(p<0.05) ; IBBEET 4 NMFENWHERABE(p>0.05),

2005 ~2006 4, #WrEH FHEE WEEMESEMEN FETEEVREFYAEE (p>0.05) ;FHEH
FEEVREAEZFBE (p<0.05),

2006 ~2007 4¢, i EAHN FERAANEEZRK LFEREE (p<0.05) , EEFAUFEFBE (p<
0.05) , RIAZERINBARZEFHE(p =0.056) ; W EH HEE WEEMEREHANEETFEETRZESTY
AEFE(p<0.05),
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Fig. 5 The relative abundance of macroinvertebrate functional feeding groups among different seasons in different years

2.3.2 BEREFEERHE

X R TY SR Bl 4 Sh B Ak L OB 16 B 25 04T 75 22 0 (181 6) , S R 3R B : 2004 ~ 2005 4%, I8 R H R I
NEAFERR B MFEREE(p<0.05) ; WEERANKFMEFTEREE (p <0.05) ; HBERANES
Fl4Z25B%E (p<0.05); FEERANEFRAL KFELEREE(p<0.05); WRELFTRE KFELXRE
Z(p<0.05),

2005 ~2006 4F, JERERANEERAK L FE7EBE (p<0.05) KFEREFERBE (p <0.05) ;i
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ERANAEAE E HEEREEE(p <0.05)  MREHERINESNLEERBE(p <0.05) ;7K
ERANAFFAES KELRBE(p<0.05) AEFAESE KELRBE(p <0.05) B HRRALTE
5B (p<0.05),

2006 ~2007 45, i L HBERINK LBKFHBHNES (p <0.05) Wi # FIRE MEABHETH
FHELRABE(p>0.05) WRHEANEEAKENLELRBE(p <0.05) , FEAUBMLTLR
B#(p<0.05).
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Y& Filter-collectors
T 19004
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Z 400 -
j53
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%;Q( 1600 = % fxr# Scrapers 1400 #ifr 3% Shredders
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El6 25 JHAERRURNSh Y% DI RE SR R I T 305

Fig. 6 The density of macroinvertebrate functional feeding groups among different seasons in different years

W B A BB I W R A R BOIR B 1 RS I S R B A M B L AR S A R
B ARRS S BER T UM R R, FEBER R g JUrh I (T A T L, {0 5 R B i AR, T A R
RN B, ARG T R R BRI 7Rt E P51 L S R E A E RS RN ER SN FN
RTEZMEZ(p <0.05) , FERFAMAKEH ] EZEPEKRFMEAT, HREMNEEMELT 4
AT B T B, 32 B DRI DA g B AR A S o AR G v PR ( Epeorus sp. ) iz D BESR AR ) 1 H
L RER Y, 1R PRI DR U AR A KDL ISR, 7E 32 A\ D 0B 7 B B oy SRR g B T AR A R BRI 5
BIREMX FEESNFWEFFRRA S BEFRNZRE, ALEENRANAZTEGTHESY, ERAN
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AFH BRSO, Ea RS, NEIRERMEFENRY . 1 (Baetis sp. ) & TWEE,
B E R B T H B IS BEE TR R ARk, R 3 BEAR N SR B B R e 3, 2R Tk A
KT FEBER (ANl KA 17 m) |, FUs B, FESL T T B8 HLA B SFEBLUURY, S RE I R ISR B NIRRT
SR, WU 00T BT _E i, T K S B ROR, AL B B> ANl B W A3, R I, W B 3 A R
FREANEE BB/ s eI 1 RUBE b, BVATIT =, R X BEE A 210 (B 22 5 A K, (B BE T 2004 ~ 2005 Fl
2005 ~2006 FHRMUN L FMEFZR B (p <0.05) , BRZ I FTEESE PR MST , K SCARHE 23T He
BEENZEEM R ELEREERNEZRRN . BRENFEEREZREMEYSEREN, —BIERE
A — M RIEIE R E , B AA YUSURAERGE H B L3205 5400 A8 3 w5 T s B 2 2 BEAR X 32 B
R, IR T HE & SOU, = 5T S R B8 5 U8 R AT HORL s ZE A [8) RUBE B, I8 R 4 BE A
XMEERANRFMEAFEZREE (p<0.05), FERFNLFRYER JUEMAX BN, THAKFFRE,
AMUBEIR BN B E SR E EFNEY), EEAE S HBRHIK AR HREMX F B EZZKIFFM
VS5 B , B B L E R S BEROR W R T B 32 i PR ], 5 B0 5 — S X S R O P 5 A
R H B HRATE s P IHTE B RS, B AR EM R, HRARE SR MEK, SUE & — 2 % 68 1A X
BOR AR AEAT (UE N3 3a BSRAE R, 308 B B BV RITMI R R IARRER]) , AT =, MR EES
[BRBE EZF A KR ERE b, FERANEE TAFMEFEZFBE (p <0.05), FEREANLFHE
PR BEROR, AR T R MR, WA, X TR R MR RE , MR HFERAN EEFHZ —.
2.4 PR TRERBERSEOS TR A SRR TN
2.4.1 AFSCHEZTS A L

LT AT TSR 25 (B 22 AR HEATITE (B 7) , G2R R FL 7R JUap AN B ) B B K F 6
AT R (p <0.05) sF2 FESUM BB R T &M Aty K (p <0.05) s F3 ZE Ui BB i THE 3 447
Fi(p <0.05) ;F4 F 4 ZLFIEIZFA B3 (p >0.05) s FS5 7E# KI5 FHEMH (p <0.05) ;F6 FikL
BN TR KR A (p <0.05) 3F7 F8 ZE Uiy B B K FH B (p <0.05) s F9 78 Lo B B 5 T H B i
(p<0.05),
2.4.2 AFRZETVEFTSEE L

XTI R B RS IMSBWF NS EHTH (B 8) AT T Z0T, 4R KW F1 RIAAL
FHBRTEZF(p<0.05);F2 EXFHBRATHESFT (p<0.05) , FFHERTHEZF(p <0.05) ;F3 754
FYEZERAEE (p>0.05);F4 RANLFWNERTHE E . KFE(p<0.05); kEWERTREZE(p <
0.05) ;F5 RIANLFWERTHEFMEZE(p <0.05) ;F6 THAFNHERAEE (p>0.05) ;F7 RIHALZF
RFEFMEZF(p<0.05) ;BkFRTHZF(p <0.05) ;F8 EXFWHZERARE (p<0.05) ;79 RIANKEZF
NP AZT5(p <0.05) 6

ERGERERM, (1) TEY) RGP 5 T8 - IR SR A 7™ 1 (FL) 78 JU i {m) A0 7 B0 B 2 85 T e SR A oy
R, AZFH B RTEZE; WP J1 (F2) Jurhif s TAR BRI G R, A FWE R THEST; AR/ 757
(B (F3) Jurp B8 & THE MG, A F W EAHZA K R RE S (F4) e A R R G B 2 2200, £ B 5
FHEFV. (2)WERIPEHERES ki ae s (F5) B R THEMR, AFHEB R TEFNE
Z AR RE T (F6) MR THEMM, #FWH LB EZH. C)HEYRBA-HEYRBAR
(F7) JUMp R FHE MG, &R T HEZFT XA R (F8) JUri R T H BN, 427 [ T8 & 250
HAHUBRL 208 PUBORL(FO) Sl R FH B, K L FR TF ZE.
2.5 FIMSHFPEEE T K S04

N T EASIRIER 35 PR X A 25 2R G R AR AR W 15 DL, 4 4% TURFAE (B 45 7K 3L (Tem ) \pH {H (pH) | B
(Turb) KR (Dep) S AFIERE 1A (TDS) (B G (Cond) \HEHE (V) T 58 (Wid) A4 (DO) ERBE (Sal) (&
A(NH,-N) \WAHBREL A (NO,-N) (FHEREL A (NO,-N) (B & (TN) | &8k (TP) B ER (PO,-P) (555 ¥
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Fig. 7 The ecosystem attributes in main tributaries of Xiangxi River
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Fig. 8 The ecosystem attributes of Xiangxi River among different seasons
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(Ca®") BT (Cl™) [ (Hardness) \BREE (Alk) L% T 48 (COD) Fl & fLRE(SI0,) % 22 MR E SR
HTBELZEEH DM (F£2) o

R2 EXRGHEESHESHNERSERIN
Table 2 The coefficient of stepwise regression analysis between metals and every biological parameters

ML 4A L
DR EAGE ES R RA BURLRIA
Material cycling Longitudinal transport Lateral input CPOM input/
FPOM input
F1 F2 F3 F4 F5 F6 F7 F8 F9
\' -2326.2 11381.3 — -2611.8 - - - - -
Tem - - — — - - -62.3 -0.011 -0.057
Dep - - - - — — — 0.002 -
Cond - -1045.1 - - - - - - -
Turb - 71.8 - - - - - - -
Si0, — — -0.1 - 90.6 0.059 — -0.025 -0.159
COD - - — — - 0. 066 - - -
NO, - - — — — — — — -
TN - -7942.7 — — - - - - -
TP - - — — - — — -1.686 —
W Content  3686.4 39525.6 1.1 4247.2 -221.9 -0.3 1067.1 0.3 1.9
R? 0.095 0.356 0.095 0.108 0.092 0.265 0.129 0.289 0.126
F 7.8 9.8 7.7 9.0 7.5 13.2 11.0 7.2 5.3
p 0.070 0.000 0.070 0. 004 0.008 0.000 0.001 0.000 0.007

KINARESEERGAESREFEE(FL ~ F) #EEH AR EE  The environmental factors not in the table are no statistical significance
with all ecosystem attributes (F1 ~F9); “—" FRAEA G i1¥E X

“—"for no statistical significance

1 I A UL (-5 R85 R 7 AR SC e, 2R A S B3 R 7, G5 SRR - W0 A 7 1 (FL) S22
B3 (p <0.05) ;IRFAE 1 (F2) Z P i 3 U B AR B3 (p <0.05) s BFRER/ S IRERI(F3) %
MR B3 (p <0.05) s AR BE S (F4) ZHH RN B3 (p <0.05) s YAk fE S (FS) % A bk R
M @2 (p <0.05) s #HXF Y ik Bk F1 (F6) %2 — A AuRE fbi R A BB E (p <0.05) ;iR RBAR
(F7) Z/KEZ W B (p <0.05) ; 5 F W BAR X A & (F8) Z /KiK. ~ R bk BB B3 (p <
0.05) s HIA LKL 404 HUBURL(F9) 327K iR . — A ALRERZ I B3 (p <0.05) .

ERSRERM, O R T B AR R A S R ARG A R ER; Ak
TEFIAL 75 S B W) i i BB B AR 46 /R 5 7K IR K IR AR S BE FT AR D = ) o A B AT 5 K
IR AR TR D PR A5 ATE FORL 2R HUBORL G L] B B 2B AR . {10 R — R ALRE 9 & B H A o JeK
SCEAFAERZ R , AT — SR AR R B R M KT JERAT 3 23 A B 3R IR 1 5 ZE X BT R AR BRI B 5T
BRI ELRER B A RN R A BT Y AR LR ASREPEEN KA, ZHE
F I EE YRR, T LAE AT B KR RAR S (9 50 A
3 #Hig

A B R B JRAT 3 ) LACER 3 o5 e X DS, A SR B2 49% , LU IR, AXE B 24. 0% (i &
FUERE WX FE BN, 52510 10% 9% 6% o

1 0 AT 3 ) Sh BE SR B SRR 2= Sh A I 20 AT AT, 45 Zh BE SR B ST BB S A T 25 3 971 9 2% TR Aot
SRS RE , FL oA RRAE B (2 32 s 2 BEURAL R BR A o

XTI RE R B IS I A TSR EAT 20T, S5 R AR, T SR ER RE I AE U B B R T BT,
FEAZETHEZW YRR USRI B s, FERT R T DA B 5 TR EZET, HREYRNEA R

http ://www. ecologica. cn



5218 E oA ¥ W 29 %

RIS s THEWR, & F/m THEFW AV, @AY THENR, £4 %25
THEZFT,

B3 HT R B, P R R B AR R A S R SV RIEIFR EA R Ak
RERIL 255 SR X B % BB 0 B H VR s KR KR\ Uk L Bl rT VS 5 0 B A B 6T 5 7K
IR A TR D PR A5 AT PR 40 LR B 1) B B A8 AR

B R TR Y T BESR R R M A IR AR (F1 ~ F9) FIFRE I T R R R H B K KR TIR
Wsh Y oh BER B IHF T AE S RGP AR R RO — A PR TR JE R TR A S R e Bk
T ARRE T AT, BEETRREEHMKBESREITFNEROHRARINEL , ZE R0 TE
B B E RN S
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