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Abstract; Aquatic insects in lower order streams under landscapes with different vegetations in Liangshui National Natural
Rserve and Maoershan Experimental Forest Farm were collected and identified to analyze the community composition,
seasonal dominant concentration and foundational feeding group, in May, August and October,2006. The stream water
quality was assessed by biological indicator using Shannon-Weiner diversity index, community similarity index and biotic
index. Totally 4907 aquatic insect individuals were collected and identified to 38 families, 8 orders. Trichoptera,
Ephemeroptera, Plecoptera and Diptera were dominant groups, accounting for 91.13% of all the aquatic insects collected.

Most aquatic insects were found in old growth forest streams in Liangshui, accounting for 58.98% of the total, much more
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than that found in second growth forest streams in Maoershan, and the least were found in farmland streams in Maoershan.
The aquatic species diversity in second growth streams was greater than that in the old growth and farmland streams, and the
percentages of foundational feeding group in second growth streams were more balanced. The species in Odontoceridae,
Neoephemeridae and Capniidae were selected as biological indicators for high stream water quality. There was relationship
between seasonal dominant concentration of aquatic insects and the assessment results for water quality with Shannon-Weiner
diversity index, the species diversity reduced gradually with the increasing of water pollution level. Community similarity
index indicated that the composition of aquatic insect community was not influenced by water quality in old growth and
second growth streams , but moderate influence was found in farmland streams. The results of biotic index analysis
suggested that water quality of all streams surveyed was good at anytime except for farmland stream which was slightly
polluted in October.

Key Words: aquatic insect; community characteristic; water quality; bioassessment; lower order streams

kA B AR RERWITCH HESI W R BB BRI, HAE K B0 PR R FIRRE S5 1 32K I R B 4735
BHESUREEN , Fe, A4 A, G LR EE , DR R, B T REMIRFIFEI &, BmEK
YT ER A" .

H Al , MR RBURW ST HESI U K /e R B E R T2 IF &, Bl 407 35 B b F R B JUF HEsh M g ofn
BRI A E RS AR IATIEN ) R E A R IO HE S & B 2T REXT BRAFTIEM
E 7RI 7 R SE86 T 20 ti40 80 4R, HAIT st R h 2R B R K I8, AR VL BR VL R BULAR T A F &
W R g SRR RO R, DA ST A R, (B BRI K A B R B A K R
YIRS, R BRI X AR E B R WK AR B L B VR AR R R s AT HE R, 3R Shannon-
Weiner ZHE M5 40 EPT R 5 Bk A 18 BB BUK A Wi O Bk R AT VM, IR &%
LR R 3h Wy 52 B8 M MO R B L 3 X B R AR AT VR ™ (B B BRI R E R T

AL LA BRI K FINE LIRS IR R R K A B BUATI X R, T A R 2R BV B K A4 B R R
FHE , IR G B B APV 7 , SR RUK BRI YT, AR AL X BE— 2B 5K AE B PR KA AR S &R
G 9 B/ R SRS LR BE ANES
1 HRMEBREFHZE
1.1 B5EHR B RS

ACEFSMABTEAR ML KA UK B R S B AR X FIE LI £k Ak X A #EFT (B 1) o

FUKEZRE A RRP RN T RREITEFETHER, TR 1.2 5 o', FIXPH 2R KR
Wo B XIRE T RBIETLAR AR ILER /NS U B35k BURPIG S IKE R 3, 9 S BRI L) FE R 3 AR . s BRARAR
R4 128°47'8" ~128°57'19", JL4H 47°6'49" ~47°16'10", AKX MACBRI. KRt AR % , BA B B R4 KRtk Z
RSAEAFHE , B RIBE , KRR E BB BRA ERETE 6 ~8 A4y, H24FRKER 60% L |,
[BERKERRSE, ZHAER LFEBK,ZXNE, EM TR, KWEEHERAEREHE, 2HA
KA EIRIGEI LIRS R AR AR, B8 E B BT R F T R 5o S BRI 58 B B R IR £ R M IR AR AR A K 2
—, WP EAEMRILFBRERRER B FIRLMRE AT RAERX , AR, b, AT
Ty 418 B AR TFHEY) 8 b BR2E 36 b . HEEK 107 B Ak 89 F, B T HFXH SR EF A YIHA K ihg
( Fraxinus mandshurica Rupr. ) \#3% % ( Phellodendron amurense Rupr. ) FI#H #k#k ( Juglans mandshurica Maxim. )
%, FUKERS BRE RGN OMK S M RREYELRE" 1,

LI SERR AR A TR ABITAR MR JLILAESE A, A 2.6 J7 hm', 7R3 KGR, ZRARFIK H Ik
G A EREMARE ISR BRI, FrRXIEE TR RK AW TGRSR I, A BCF IR m ok T
U3 AR IL e B X, PR R 300 m, SKEE—ARK 6 ~ 15°, MFHMARHARE 127°30 ~127°34, JL4 45°20°
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~45°25", RN KRS NS, WEB 0, FRERRRE; B AR SRR, F PR & 700 ~
800 mm, HELHT 7.8 A KFREBR TEFE, RAUENBEAREFZRE  AFER B0 TR &
PRKBAMYX R, FHH TR RS S LR R AR, B £ B R E N BRI MR SR £ )RR,
RARIZRIF I K E MBI B RARKAENRK , B TE B A A TAER R R, EEFARTAMNE
7K Bt ( Fraxinus mandshurica Rupr. ) | 11# ( Populus davidiana Dode) \#R#E( Betula costata Trantv. ) | F#E(B.
platyphylla Suk. ) ¥ J% % ( Phellodendron amurense Rupr. ) \ Wi Bk#k ( Juglans mandshurica Maxim. ) i ( Ulmus

pumila L. ) .52 iy ¥ ( Quercus mongolica Fisch. )%, BAM YR B,

HORBER B RRPK WL LSSk

Liangshui national natural reserve Maoershan experimental forest farm

>» z

OGF3;
OGF1

Bl mKGELILFSRER R EREE

Fig. 1 Locations of the sampling sites in stream of Liangshui and Maoershan watershed

& s OGF1 . OGF2 #1 OGF3 [AFE R IAMERL ; SGF1.SGF2 #1 SGF3 A F W AEMER ;FL1 FL2 #1 FL3 AR HEH OGF1 ,OGF2 and OGF3
stand for the streams in old growth forest; SGF1.SGF2 and SGF3 and FL1 .F12 and FI3 stand for the streams in second growth forest, and farmland,

respectively

1.2 H5Er
1.2.1 BT B AR E

RIEEFE AKX PO F], BUKRI X A RR PR O IR I MK, BORH B 2 24 0 IR IR AR R AR
B LILSERRAkg A, SR A SO AR AR B BRI RE 24 W IR AR R ISR Y, 18P 3 DR H ORI E 45 /R
BIMAA, HAPREINRE 3 RMBEER, K, R AR R 2 SR, R BT R ER
B2 82 HBW, 1 &N 3 RBER. BRBREHREARAFEMER 50 m K H— B, FAREHEER, B 3
MER T 2006485 A.8 AFI10 A 3 REKERE,
1.2.2 KERBKRESEE

7k B SR 807 5 5% Barbour B ¥ BB o ASUKAE R BEIREN A D B (0.3 m 3,
40 HERY) ,FERM R 1 A, REEERL 0.5 w’ £, RALR NS MIRTZY 1. 67 m PIRYIRAR , IR+
TR TR B 7E 7 B L B R 340 s ZERRUK X AR 0 D TP R, SREK BN 5 m, R ARL 1.5 m” s 45
B I R R 4R s R, ARG SEBR B OOR & B IR, BIFER A R BHESRBUG R AE A, REME KK E
Bl BMARATER TGRS G L BMRAF T 75% BB o
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FEKRAEYSEEN Rk ER R TR BEER RS, BRTMITE B , R IH % 2K F
ETER o
1.2.3 BERMESHT

(1) EHER T

st o c-3 P

K, P, =N/ N, NGRS REL N g A PR A~ 48

(2) /KA B BB T RERE R 2

THRERE I LA R TE R ¥ P DI RBARLL B BT WIAP B SR, A B B L IR A LA R X R v A2 7 ) B H AR
EWAABEEYN , FKEERRET, UokA BBy ERBRETCE S Y R mE BB,
RERERFBERES AN TREEEZLEENEA"" . XSCRAKE Cummins FBUE THREREA
Rs e,
1.2.4  BEFKREEYITEY

(1) IR YIHIT E

R EYRTE—EN BRMEIEEN, SR BRI SR E—E TRE e B BREE ",

(2) Shannon-Weiner £ M35 %]

Shannon-Weiner ZHEHEFEEAT: H=- 2 Plog, P,

Ko, P, = N/ NN RFEYRE B AMEEL, N R BrR YR N30 | H B8RRI R BT

(3) BEVE AR R BT

FEA TS HOR W E P HER B R B 98 3. —IRIAATER IR AR RE B I T , B FP 2SI 2 AL
WET 2, &l B — 2R £ F (L EHFAE ) AR 8, TA s R X s R LR
SHEMEIRE™

RABHEIE A LA YRR AL TR AR U R AL

S=2¢c/(a+b)

LS AR RE 0 A A G IEEAR B hEIRVEL; ¢ IR IR BRI

FI RS EE , RIS Lenat BF5TIL 3R 10 3 B WA Sh M , 52 B9 6 7 2K BTk SO AR e E AT K R
YT

(4) BL{8 8B F K P4

BLSHR— AR RE SKARARNSE, EF B T AW EB RN, 5IA T £V
fHo P is (Bt R HE 2R Yyad K 75 G W BUBRAR B, — LA 0 ~ 10 SRR, BUEB K, Tif ¥ BB )
o BHBTETHEEE R T A VRSN REE , B EY ARG RN BN NZER . &
3Tt {5{85R A Hilsenhoff | Lenat MIE#EMBIITLER™ ™ o BIEHAR:

BI = 2 n,a;/N

A, n A% i DRI MERG 0 N8R | A JEBATTHIT S E N &0 K HITH MR B
2 BRESH
2.1 AFEBURFER F K E B R R E
2.1.1 (REERHKER BB RESH

FREKAERE 4907 4>, 2405 , KRBT 8 H 38 AL, K, BHE 11 &, M B 78, 508 H 3 5, 308
BSALEBE6 A FEAIH, B 1AL EER 2R (RE L),

BB R E IR E A B RMERE M KA R B 91. 13% , BRI SRR AR BLUE
PHEEEG 70% , R0 RIEE KR (K D). HP, BRBERES, MBE 5 S5 31. 67% , B 4G BRI
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28.95% ; RKRACH H ,/MASE 5 B4 28.47% , BHEU BRI 7. 89% s R E RIFSRE , MAKE G B
B 17.30% , FHE G BA R 18. 2% s B R WE B, MR & B 13. 69% , B SR
13.16% . HEXFHER MR Z D KUV E B E 38 B SR .

F1 FOKELLRE S MEAREEREAERANEMENES

Table 1 The percentages of aquatic insect family and quantity in three kinds of lower order streams

BAag P Hl HE Hl
Insecta Numbers of family Percentage (% ) Quantity Percentage (% )
W#4i¥ B Ephemeroptera 7 18.42 849 17.30
##3% B Plecoptera 3 7.89 1397 28.47
£ B Trichoptera 11 28.95 1554 31.67
XU3# H Diptera 5 13.16 672 13.69
#4380 H Coleoptera 6 15.79 226 4.61
J#8 H Megaloptera 1 2.63 201 4.10
2239 H Hemiptera 3 7.89 5 0.10
WEIE H Odonata 2 5.26 3 0.06
£ Total 38 100 4907 100

2.1.2 AFREIER KA B BB 4 AL

JRIGARER K A B R R RS B R 2, 3R 6 H 29 7 2894 MinAs, HIREWAEMEN, 3RE 6
H 28 Fl 1604 M, R HRERED,IRET B 16 £ 400 Mrd, REIEBERKERBENHUEET ST
W2, UKW LR BT A SR BE B, R A RE , B B RS, WA,
T EARBIEAAKREMY), HEER, BRER, A KLRRER MR, R BB A SE R R AR R
WA, 2 32 R, I T R B OB B R B . T I, R R R B B R A A B AR M R
KA B BB R AR

F2 RAMRILLGFESS MARRERRKERAERYBHNES I

Table 2 The quantity percentages of aquatic insect family in three kinds of lower order streams ( %)

H # IR B REBRER
Order Family Old growth forest stream  Second growth forest stream Farmland stream
EAH JEA 98 Rhyacophiilidae 12.16 6.42 5.38
Trichoptera B0 Rl Lepidostoatidae 0.52 2.37 -
B4 R} Limnephilidae 6.74 7.86 8.07
A A} Glossosomatidae 0.35 10. 60 -
457 9} Brachycentridae 4.15 7.11 4.40
L3RG Rl Philopotamidae - 0.19 -
%A 4P Odontoceridae 0.07 - -
JE AP Goeridae 0.03 2.62 1.22
B A8} Uenoidae 0.03 - -
20U R Hydropsychidae - - 36.92
A WH Phryganeidae 0.21 1.18 1.96
EEE H 4 224%F Siphlonurodae 1.00 0.25 1.47
Ephemeroptera B i#$} Neoephemeridae 0.03 - -
Ji iR} Heptagniidae 0.07 5.42 -
SABEUERl Leptophlebiidae 0.21 0.06 -
PO 35 2P} Baetidae 7.22 3.37 -
/NEER} Ephemerellidae 0.03 0.19 -
W#4i#$l Ephemeridae 10.78 7.36 3.91
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gk
H # IR TAEMER REBRER
Order Family Old growth forest stream  Second growth forest stream Farmland stream
bisil=] X %P Nemouridae 36.87 7.1 2.93
Plecoptera B3P Capniidae 0.14 - -
K34} Pteronarcyidae 4.80 3.80 -
posils] FR} Tipulidae 2.76 3.18 24.45
Diptera W0} Chironomidae 1.94 12.16 6.11
B} Ceratopogonidae 0.38 - -
§iB} Tabanidae - 0.31 -
YR} Simuliidae 3.94 2.18 -
Ec5 =] SEE KA Hydraenidae 0.03 0.69 -
Coleoptera /BT BB} Noteridae 0.03 0.19 -
K Z2H Bl Hydroscaphidae - 0.06 -
B Rl Haliplidae 0.76 0.12 -
7k, B #} Hydrophilidae 0.62 8.48 -
J5EE} Dytiscidae 0.31 1.37 -
A0 H BrigPRl Saldidae - 0.06 -
Hemiptera 1 FUEFl Belostomatidae - - 0.49
BIEP Gerrridae - - 0.49
J"#8 H Megaloptera  {B#4%} Sialidae 3.80 5.30 1.47
¥EiE H Odonata FuER} Macromiidae - - 0.49
¥R} Libellulidae - - 0.24

3% 2 W I, FE R AR, 558 B XERMMA S E B4t 003, MRS S BRIk A B R B
19 2/5, Hk R B IR A RN R B Rl 23 5 B ENR KA B B B 12. 16% F110.78% , iR
3 Ry o AR I K A B BB 60% s IRAEARR IR , LSRRG 3 MK N B st B B H
AR B K R, 203 b R AR FK A B RS0 12.16% ,10.60% F1 8. 48% ; TER HEW H, B
B 80A WA 5 A X R E, MRS S ENE K A B B BB 36.92% , XU B KBUR} 5 24.45% , B
BB AR 8.07% ,3X 3 BlKA B B MRS S BNE K A B e By 2/3
2.1.3 SRXMRKRXKER REE AN LB

BT 5 B ERMKER D, M8 AHERMKE KK, REE M X FARK X MIEBAZIE I 8, B
LL A 10 A8 REESEE , i 2R KK XA 4 B R BEE AR B 25, 2R 3% 3, 783X 3 2k
BRERF, SREKER B M B ETEL TRKX , EAEE 2 F L, —8KkERRKLREEE
EESRX, FlinE3 B 458 a mAHSCAgAL, SGH B RS, igsE B 8 22258} R SR A MERE, LR
YEIE B ISR}, X B Rh IS B WK A 38 LS , W0 E TR AR RRHERAEK IR bR , R, SR X A RSk
FRAL M IR BB A 3 B Rp S SRR AR B A AR fE . A SURP R AR TR 7ERRUK X, a0 B30 B J8 A B I i B
HFIFRLFN 3 B AT BRHE,
2.1.4 ARBERREFKERBBEENENREE S

3 MARBMBEFKERBBEENEETHENENTBUELE 3N, FRBEETIZH, BETY
2,7 8 AR RAME, Wik M, KAR BB ES (WEK4) ., BA 8 AHh BEHER, BRA
i T YIRERR, kAR R RA T EER Y, B, S EREE, BEE T KERRNEKRSER, K
IEMRE R AR AR R R AR B BRI IR E A 5 ArEem , LHERGWER, B3 T 0.4368,

WAMBRRKAE R BRI R PR LT REWE R AR HER, SR AERE R KA R RE
YR Z SR TRERER AR HER . RHERKERRBEENEEEP AL 8 AHHF 10 AH HIRK
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MEFARAEMRE TR Z R, UK R R K ER RYIF St 2, REROMRNKERBFE,

£3 FEARBEILLUESERSERMBKRPRERABEEARREBILER
Table 3 The compares of community constitutes and qualities of aquatic insect between riffle and pool

BT JFIEMREEH AR REBRER
Taxa Old growth forest stream  Second growth forest stream Farmland stream
Order Family Riffle Pool Riffle Pool Riffle Pool
EAH JEA 98 Rhyacophiilidae 173 30 54 12 2 -
Trichoptera B4 R} Limnephilidae 5 22 7 6 3 2
A A} Glossosomatidae 2 2 45 14 - -
457 9} Brachycentridae 52 7 38 18 - 11
L3RG Rl Philopotamidae - - 3 - - -
JE AP Goeridae - - - 4 _ 3
20U R Hydropsychidae - - - - 132 -
7 4R} Phryganeidae - - 4 7 5 2
B H SEE KR} Hydraenidae 1 - 7 2 - -
Coleoptera 7k, B #} Hydrophilidae 15 3 81 55 - -
B Rl Haliplidae 2 20 - - - -
/BT BB} Noteridae - 1 1 1 - -
J5EE} Dytiscidae - - 8 13 - -
XU3# H Diptera FR} Tipulidae 29 8 4 1 8 52
WP Chironomidae 6 14 173 6 9 2
B} Ceratopogonidae 4 7 - - - -
4P} Simuliidae 4 - 7 1 - -
EEE H 4 224%F Siphlonurodae 27 - - - - -
Ephemeroptera Ji k2F} Heptagniidae 2 - 7 - - -
SABEUERl Leptophlebiidae - 5 - 1 - -
PO 35 2P} Baetidae 125 43 43 11 - -
/NEER} Ephemerellidae 1 - - - - -
§21F} Ephemeridae 8 5 - 3 - -
= H X #F} Nemouridae 409 257 30 6 - -
Plecoptera K34} Pteronarcyidae 106 31 44 10 - -
J"#8 H Megaloptera  {B#4%} Sialidae 6 43 21 57 - 3
239 H Hemipter 1 T4 5} Belostomatidae - - - - - 2
¥EiE H Odonata FUERL Macromiidae - - - - 2 -
ﬁgii;:nﬁly 19 16 18 19 7 8
Ul 977 498 577 228 161 77

Total of individual

F4 RAMEILLFESS MARREREKERAFENFTHIRBETE

Table 4 Dominant concentrations of aquatic insect community in three kinds of lower order streams

2% 2 &) Kinds of stream 5 H May 8 H August 10 B October
JEHEHRIE R Old growth forest stream 0.4368 0.1501 0.2491
KA Second growth forest stream 0.2766 0.0989 0.1168
R HEH Farmland stream 0.2813 0.1552 0.3773

2.1.5 AFREMRGE R B BB D RERRRY HLER
B I RENR RUK AR B B LR DI R I T R 5 R R 56
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£5 FUKMELLFESSHRRREKERRIESS 110 ARHRRIIEHFES
Table 5 The percentages of functional feeding group of every kind stream in May, Aug. , and Oct. (% )

BRRE Fef JH ek hEE wRE ey HeEE
Kinds of stream Time Shredder Gatherer Filterer Scraper Predator
BB 5 A May 85.38 1.83 1.04 1.57 10.18
0ld growth forest stream 8 H August 24.81 35.71 20. 46 0.29 18.73
10 A October 47.05 13.97 6.78 0.41 31.80
AR 5 A May 16.04 2.83 12.26 58.49 10.38
Second growth forest stream 8 H August 30.74 18.47 17.03 24.96 8.80
10 A October 6.34 29.44 8.94 9.81 45.47
REER 5 A May 50.00 0.00 16.67 8.33 25.00
Farmland stream 8 H August 19.05 20.41 42.18 0.00 18.37
10 A October 2.10 4.62 85.29 1.26 6.72

B3R S WL, X TIRGE R & R U, BT & i L BIRE 15 SERe B T TR AR AR IR B i & BT o
WO G RBBERNZE—E TR, WEEMIEEEAR U4 BURA P4 (fine particulate organic
matter, FPOM) 58, JRIGHBIR S, “HZHBE T ELEABE TR ERERBERIRBERT -FZ
M2 —E b, MEHEN LA RERER PEEN EA—EA R ERERRR P RETHREA R &
HERPNRE—E TR, BEEERmARRR AR HER 8 HLEIREZ T SR A, MR A AR o N —
BTk
2.2 BEFKRBEYIE
2.2.1 f8R4EY)

B EH A A SRR il B s B BRI R IR R R PR E B R E K5 (203125 0.0
M), FEX 3 FKERRXRBARER KRG R RAREAMEM. BRSO RPHE RGBT AR A
B PRE, KI5 ER 1, X5 3 W Fauk, 2Rk A B it i A 8 X IR 36 AR IR A2 AR IR IR K TR TR T R
AigmER
2.2.2 Shannon-Weiner 2238 %1

B A [FI S B It 7K A= B B ) Shannon-Weiner 254 48 S DL 7K RPN S5 R (3R 6) W 40, JRIG AR IR IR
8 AOrHIZK R RAEARERIR 8 AR 10 A4 /KRB TIHE s IRIGARER IR 10 A K B AEMRERR 5 A6
HI7K TR TR G JSRIEARERR 5 A4 REEW S AmH 8 AMKEE Tz RHER 10 B4EK
FRRTEG.

F:6 Hk LI FE 3 RSB R R Ak 4 1 ) Shannon-Weiner & FEMEIS R A RIT M 25 R

Table 6 Shannon-Weiner diversity index and the results of water quality assessment in three kinds of streams

BEifRE SRAEH (6] ZREPERRY K EARBL

Kinds of stream Time of sampling Diversity index Water quality
BB 5 A May 1.6918 Y54 Fair
0ld growth forest stream 8 H August 3.1592 1815 Good

10 A October 2.7569 29544 Good-fair
WAENER 5 A May 2.6514 125 Good-fair
Second growth forest stream 8 H August 3.6100 1B7E Good

10 A October 3.4984 1B7E Good
REER 5 A May 1.0375 Fp¥5 3t Fair
Farmland stream 8 H August 1.2618 F1¥5 4 Fair

10 A October 0.7926 E V5% Poor

RIEAERBHENFTREET IR 4) , FIAERR K& R B EER ISR WrIBUF
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25 A >10 Ay >8 A4y, %54 Shannon-Weiner ZRUAEHOLN IR KRS R , K BBEK R I7H
FREEBTHNER , /KA B AR B DU SR P B AR K, BRBEAK SRS J AR BE R IR, 7K A B HL B 07 25 A 2 W D
o WHEMERAR B RREAT G — M.
2.2.3 RRERMERET

MRIEAL SR LB RAT Sh 3 702K BT/ RO AR , A ] SR BLR /K AR B i 2 TR A v AR DU R 2K
RN T, BRTHR,10 B4R R AU A AR RE KR B RS R EOy 83.72% , KT
70% , BLBA JRAA AR I AU AE AR T K SR 7K A B BBV B M o JRIAARIR IR AR AE MR RIRAE 5 H
18 BB BIREE A M REC AR AR BIRRAE 8 B4 10 B s REE A R U RIRIHARER
AR BRRE S A5 8 AERRE LRI MR THET 50% , BAATET 0% , AW ER KRR R
Tz, WK A B AR LB A T R . WAEMARRRAIR BT S A Ak A B s dom ol
RECFIAWE TR HRFAE 10 A4k A B B EE L REL BT 50% , AR T 30% , i E R
AKX KA B BB LR AR T P SRR RN

£7 FARMEILLESFREMRREKERDFFRUERY

Table 7 Similarity index of aquatic insects in different kinds of streams

ALtk R B Similarity index 5 H May 8 H August 10 B October
JFIEER SRR

Old growth forest stream and Second growth forest stream 0.5926 0.7000 0.8372
TAEWRER SR BERR

Second growth forest stream and Farmland stream 0.4545 0.5882 0. 5000
FHEHER SR BB

Old growth forest stream and Farmland stream 0.6316 0.6250 0.4242

2.2.4 BI5%

ERILMBRR BI 8 BUKRPEOAR T, B 8 80T B4R BOK AV R % 8, ik 8 W] IL, IRk
B 5 A 10 BRHKR , IRAEMR R R BER 5 AORKE, B TREG; BEARER 8 B MK,
YA 8 H4F1 10 BAreg K, AR HER 8 AMmE/KE, B T R BER 10 AGEKR, & TRS
eo WL, BRAGARER AR AR B FK I BEA BIE AR, R R RUK RNIBEZE T BT E

:8 FUKMEJLIL TS 3 B AEE BLISMA K RITM &R
Table 8 Assessment results of water quality with BI in three kinds of streams

B2k H Kinds of stream SRAERTB] Time of sampling BI $5 % Biotic index K BRI Water quality
BT RE S 5 H May 2.45 B &% Excellent
0ld growth forest stream 8 A August 3.29 1815 Good

10 H October 2.27 B &% Excellent
WANRER 5 H May 1.67 B:i& 15 Excellent
Second growth forest stream 8 A August 2.98 1815 Good

10 A October 4.72 1575 Good
K HEHER 5 A May 1.88 B:i& 15 Excellent
Farmland stream 8 H August 4.03 1575 Good

10 B October 4.87 29544 Good-fair

3 g

3.1 FRALIDXRG R KA A B HAFERE

BB KR B AR AR KB K AR B B = RS R, AR RR A K AR B BB
91.13% (% 1) , MBS RBRLBRKERRNEESEHSFMAER -, ER=RERAE
b B 9% . WL, BB R B IR B = RBURSERE) A T RE R AL &R, T 3 KIE
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REFK AN AR Z KR, B2, hR 1 THASCRESEE 118 11 7 2405 7 77 ff
WORE 3 B3 B, M EB L 7ER B IR FRE T E 12 B30 4 gy B 9 B 30 SRR E 2 B 12 7, 7T L
ABRFK A BRI IR BRI /Do KRR FHXHZERN—NEERE™ , A I0R B RR K EER
2, AR T KA B I W AP e, T RS B LR S5 D 3 K B, DK AR B R T R A/ AF, IRI i, 2K iR
BHI—ABBIEME T, 65 BRRBIE, PR T k4 B R i SR A

ASCH WK IEE R B EK X K X E E B, ULRBE TR A RO PR B I R 26 7k
B KAENRRRAMAHRER. YHEEREVRERTHN - Sa Wt ZAZ EHRNEME, fl, i
LSRG DR R, U RAEYREE , FHEKRRRKERRYHEEERK, KRR EKER
W, R EERERD, Hp, RIGARER R KA B A R AR A R M EAIE , (B H R R AR 1.8
5, T _ER W AR MERK AR BER 7. 1 570 3.9 15, S BOR HERK A& R B E &K
FERZ TR, AAHLIS Y A SRR AR B B R B %,
3.2 KAV I IR MR PR 45 R LA

A [E]  A M ORI A B i R E O 5 — T, AR SCHE B T RRE 454 L D BB -5 SR 8 B0 -5 A8 Wy i
T5BR A SREY B8 4L, RESE 2T HX K BRBEATIFAT , 3 InPP4 iR St o

TR YR RIS R K BRI , AR 22, (Bt BB B T A e , R I R K o B 22 5 B 48404
SR 3 FhRANRMAE 5 A 8 Ak REER B ETE e |, 78 10 B4y, FRIA AR TR AEAK, R R
WKRERZE (R 8) , ZNERE N EYRENSREL T

BT 8 AMIRIGMERRIK 8 Al 10 B 4 BRI K B P 45 R AR St Shannon-Weiner 4 {4
S BLISEUE N S RAF7EE R, B Shannon-Weiner B MR RIFHT 45 R b BI I8BOEN &R E, Ll 5
RO R AR T K R 2 BRI & ROy i5 5 (R 6) , i B 18 H0FM 45 RNy R IEE (R 8). BT
Shannon-Weiner ZAHAE BUTA R R E4FTHI 0 BAn i, MR AR I B 7 B AU E IR ER R, =
BOM SR EmE , fIEE A T T BREIEARER T TH— 2058 BLIEHEI 3 T K4 B w5
1B, SERRERS B RN AET7 1L KRG BRI K s, B TR XM o i AR DL R AR AP 2 1H)
HFELIR X , 55 Shannon-Weiner Z P38 M BI 388 BHA—20, LIS K AR R 58 PR & 2R
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