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Estimation of tolerance values for benthic macroinvertebrates in Dagujia River
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Abstract; Tolerance values,, which represent the relative capacities of survival and reproduction for aquatic organisms under
certain stresses, play an important role in bioassessment. Through reference review, field sampling and laboratory analyses
and identification, basic environmental data during 1998 — 2007 and benthic macroinvertebrate data during 2006 — 2007
were obtained from 23 sampling plots in Dagujia River. Based on environmental gradient calculated by the methods of
equivalent standard index and arithmetic mean, as well as the tolerance value for benthic macroinvertebrates estimated by
the weighted method, the tolerance value table was established with 44 taxa for benthic macroinvertebrates in Dagujia River.
Results showed that (1) it was more objective to estimate tolerance values for benthic macroinvertebrates in Dagujia River
by mathematic methods based on the environmental factors and benthic macroinvertebrates than those based on “expert
opinions” or environmental gradient based on biodiversity; (2) Dominant benthic macroinvertebrates are sensible and
tolerant to environment, and few transitional ones could be observed in Dagujia River; (3) Compared with the results
reported in previous references, the tolerance values for some benthic macroinvertebrates in this study were similar in order
and family, while they were somewhat dissimilar in genus and species. However, the identification for benthic

macroinvertebrates is actually primary, and the substrate and hydrological properties have not been considered as calculating
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the environmental gradient in this study, thus further researches will be needed to improve the results.

Key Words: Dagujia River; benthic macroinvertebrates ; environmental gradient; tolerance value
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Table 1 The third standard threshold of surface water environment in Dagujia River Valley (mg/L)

5 25
A pH DO COD R BRELIE R BOD NH,-N
Item Permanganate index
TRERR{E
Threshold 6~9 5 20 6 4 1.0
WA AW Volailied LW m ik . o
Item hydroxybenzene Cyanide Arsenic 0il
PRAERRIE 0.2( 3 Lake,
Threshold 0003 0.2 0.05 0.05 1.0 JE Reservoir0. 05)
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FREERE A FOR AR RS TSR B B AT E
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3.1 JRAEREITUSHES YR
JPRGIRM E LR HEEE 1R 2 F2EE 1 A XSGR E 4 #1120 & 1 ;A58 BILR L A TR B IR
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Table 2 Categories and density of benthic macroinvertebrate in Dagujia River (ind/m?)

Uiy vgiii ) 20 ~

Benthic macroinvertebrate 1 2 3 4 5 7 10 11 12 13 15 16 17 19 » 23
/NPEWE Libellulla quadrimaculata 5

By 48 Agrion atralum 5

4T W34E Lacctre phes grossus 5

FiEHE Gyraulus albus 112

T B JRWE Glossiphonia lata 4 176

vh [ [B] H 8 Cipangopaludina chinensis 4 9 44 52 5723

TR Corbicula fluminea 36 523

B2 N2 Radix swinhoei 36 698 136 108 1749

/N JB Ephemera sp. 8

F IRl Rhagionidae sp. 4

Sergentia sp. 4

E K H3) A 4T Barbronia weberi 8

PR Tendipes plumosus 2

J\ H AYE Herpobdella octoculata 51 4 4

£ RIRIR Polypedilum sp. 876 12 5 160 64
B K 488) Limnodrilus hoffmeisteri 4 176 8 2044

58 (#E 8 Libellula sp. 20

Epoicocladius sp. 16 8 16 4

FEMRIER Einfeldia sp. 4

Y58 F522W5| Bothrioneurum vejdovskyanum 24

FUIE A48 Bellamya purificata 108 148 5 16
IR BHRY| Branchiura sowerbyi 24 68 144 8 128 8 160
B ARIR Diamesa. prolonguta 4
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%R
Eﬁf%ﬁﬁiﬁm 1 2 3 4 5 7 10 11 12 13 15 16 17 19 222~ 23
K BEFL95] Monopylephorous Lmosus 16 164 16
BEFEIR Glyptotendipes sp. 4 48 3552 160 2784
TMMERER K ittia camptophlep 5
B & Chaoborus sp. 364
REILJE Endochironomus sp. 20 5 132
MR Tanypus sp. 80 120 624
A1y KR RS 38 Macropelopia sp. 248 117
B B /K| Aulodrilus prothecatus 4 2 24 38
KUY Tanyrarsus sp. 5 4 4
¥i*J& Tabanidae tabanus sp. 8
W28 Empididae hemerodromia 48
[FIE A FEE Protanypus sp. 16
FFX 340 J& Dicrotendipes sp. 16
thig & Pseudochironomus sp. 8
AR RS Tubifex sinicus 48
MR} Culicidae sp. 56
JKMBJB Ephydridae ephydra 32
B UFR} Syrphidae sp. 8
EWER} Pschodidae sp. 32
R RIRIR Cricotopus sp. 4 4 11 304
W8 Chironomus sp. 12 4 9 656 4 1248 677 192 144

3.2 RMFMINEHEE
A 1998 45 2 2007 4F KR SER R B, RHE (1) L(2) (3)  (4) B, 18 B Fe o] J AR A s B 3F
BEHEME(RS),

]3I KSR R R IR G B
Table3 Environment gradient value of sampling plots in Dagujia River valley

REER Mt HiFm xR Faz )2} Be R Ak MAR R
TR 0.239 0.282 0.309 0.314 0.322 0.355 0.414 0.441

REER EE EEIKE  EEAE MgokE WERAM JkE AR R TR EAT
T 0.496 0.499 0.627 0.728 0.778 0.847 0.905 1.050

P-4 15 Sampling site; SRHE#EF{E Environmental gradient value; Hi#f Nanqiao; 3 F42 Jingzibu ;2 I Taokou; Z5FE2% Dongmotang ; [F) B Huili ; Bk
17K B Taoyuan Reservoir; % 7 #; Nanshicha; %%j#k#% Donggou forestry center; 34§ FE Zhugezhuang Village ; B BF 77 7K B Nanyekuang Reservoir; Ji§ B
7K P& Anli Reservoir; | 187K & Menlou Reservoir; i # 7 7K 3 Qixia dam; 18 LLi 7K [f] Fushan Watergate; Jif Fl A #} Estuary bridge; 3 25 4% Jiahe
highway bridge

3.3 KRN R ICHHE S YN Z (6

A E A B30 S0 BB A AT B o IS0 AR (5) L (6) , 18 BT SR Il SR R B TR 4 3 1)
YT SZ(E (% 4) o
4 g
4.1 Tt ZAEAEF B BB 2R

Tt SZAEL A4 R A A B 250 . Wb 2 BRAY 22 8 B HH BRAOME 2R BE A 26 T I35 B2 3 I B T [ T
BRI BOERETIHE FREAFRERMER. FEETIRERH, A RPN L B SRR
BUEEAR . FENSHE BN, SURARP R0 2 8 B BB R TR,

AP PR 2 MR S S A ST I Z RS A . e 2t SO TR, Y
RE R Z IR AR PR TE R, T M58 A BB RSB ) B AR B B, A RO BB i B . 7RSI
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Yrep , — i 2 ), AT RE7E 32 AR TE S ne i = B SO BORL 7 H B, i Sk 2RBRH IR B A,
o H BRZE B WL B B85 BE S B Y, B R TR AR R ML AE W4 F A e R ¥ R T 3 s AU7E B A L s RE g
AR EDN RRE AR, RREYETN T mE N 2, A RESEE X EEwH 2,

T4 KERAEHRERTERNYTHZE

Table 4 Tolerance values of benthic macroinvertebrate in Dagujia River

AR A S - v ERKEEA Y - -

io ie io ie

Benthic macroinvertebrate Benthic macroinvertebrate

/NPEWE Libellulla quadrimaculata 0.2393 0.0000 F AW Diamesa. prolonguta 0. 4989 4. 6370
By 48 Agrion atralum 0.2393 0.0000  ¥R/KEAFLYS| Monopylephorous limosus 0. 5014 4. 6822
4T 4K Laccire phes grossus 0.2393 0.0000  FEAFEUR Glyptotendipes sp. 0.6117 6. 6532
EHEEE Gyraulus albus 0.2393  0.0000 BAHEEHELUR Krenosmittia camptophlep 0.6271  6.9279
T B JRWE Glossiphonia lata 0.2403 0.0170 BB Chaoborus sp. 0. 6564 7.4513
o & [E H 48 Cipangopaludina chinensis 0.2416 0. 0409 REI & Endochironomus sp. 0. 6859 7.9782
TR Corbicula fluminea 0.2421 0. 0493 HIEREUB Tanypus sp. 0. 7014 8. 2558
HE 2 N8 Radix swinhoei 0.2752 0. 6405 LI R RS 38 Macropelopia sp. 0. 7263 8. 7011
/N JB Ephemera sp. 0.2822 0.7664 BB /K| Aulodrilus prothecatus 0. 7495 9.1150
F5-R} Rhagionidae sp. 0.2822 0.7664 KW Tanytarsus sp. 0. 7554 9.2193
Sergentia sp. 0.3090 1.2441 )8 Tabanidae tabanus sp. 0.7777 9. 6180
E K H3) A 4T Barbronia weberi 0. 3090 1. 2441 B 2248 Empididae hemerodromia 0.7777 9. 6180
PR Tendipes plumosus 0.3138 1. 3305 [FIBE A B Protanypus sp. 0.7777 9. 6180
J\ H AYE Herpobdella octoculata 0.3272 1.5706  FFX3ZWL& Dicrotendipes sp. 0.7777 9. 6180
£ RIRIR Polypedilum sp. 0.3907 2.7045 thig )& Pseudochironomus sp. 0.7777 9. 6180
EH KLY Limnodrilus hoffmeister 0. 4077 3.0079 AR EY| Tubifex sinicus 0.7777 9. 6180
WS R (# 12) Libellula sp. 0.4142  3.1238  BCR} Culicidae sp. 0.7777  9.6180
Epoicocladius sp. 0.4345 3.4873 /KR Ephydridae ephydra 0.7777 9. 6180
SIEIEIEIR Einfeldia sp. 0.4415  3.6115  AUFHER} Syphidae sp. 0.7777  9.6180
Y58 F522W5| Bothrioneurum vejdovskyanum 0. 4415 3.6115 PRl Pschodidae sp. 0.7777 9. 6180
FUIE A48 Bellamya purificata 0. 4539 3.8329 I EIEWE Cricotopus sp. 0.7777 9.6193
IR BHRY| Branchiura sowerbyi 0. 4806 4.3100  3EWE Chironomus sp. 0.7990 10. 0000

4.2 TZAEKPIEHER
4.2.1 HEREE

it 52 (L FE %ot B S5 16 FE Y B ASC DA , R 06 JE B S R Ml IR A R B TS A S IO T 3206 . R ERBIBAIRK
S emt, MRHEEE, BRI RFIIERK, A NERES  HEHEEEE BH” . A3 10a
i 12 UK R 18R o0kl , A 3R R0 BEAE, B W BRI BT IR SRR 9 “ BAE” o /K SR
WER BUENEE, BRI STt i
4.2.2 RHEHF

b R BEIN SRR S A B3 S, M GUARAR B S B e , RN TR S AE ) S . WA 23 MR Y
FRBERBRE(E, M LB A) . SRAE H HAMETE 2006 4F 2007 4F AR KB TUEHES B £ B W B B4 800, 3R
FERUCRER S RE R B, B RRE 3 ~8 Medh , LUABLRIE T HE S I8 B2
4.2.3 2IKF

IR R R B I HESI LA R B9 0 A , DR E B 2B TH R K AP B AU, 2 T X if 52 7™ A= R il
TR ME E SRR 1 T S B 22 5 70 S G AR , Tt 52 (ELVE R MR AT, b BT TS 2 AL VEA M R I o ST TR UCR 5
HOREAR, BRI S 45 E B Fh KA B KABZEE 2K, KB 2R, A B BIRE, SFHEad — e , SRR B 1 fRIIE
SrIREIHER P, AR BN 2 AE I R &
4.2.4 B

KPR BITLAHEN Y RIFHE RN R ZBR KPR WN SR, RIE 102,12 TUHSIRH K LAEE , A S
PRIERRE B AR A AE BRI , R AN ACIIAN R B Y Ah R Je T T H HESh W i 32 {5, BR% RE it 3216
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N RA S e, RIEBEREH . E/AE MR- INERZOVKEME BRI, WRE . KRS
BT S SR AR o [ PSR PR AR JRAT KB T sl 4 R O SR E SR BB I, PR T B2
WATERR R SE R A SR 2R, Mt HRE"

4.3 TR AR A

XA F, BB EFFIA R A F 202 RITE AR H B R A o T AR WA R X A R 3R 58 6
BERTINATINAN , AU R 50 2K OTE AR s HBRROMER . 7 RERGE/IMITSE X JE FE, 7 JE M TR EE RE B 28 , Tt
ZEVERT RSB, 2R NP R ) A F KR a R iR R, MAR, ) ZE
AE 2 HBRERBE R , T ZAEAN o T 32 (BRI EL B R , 2 LABT B ST ) S8 O BT 48 , R AR X P Bt
3

it 52 B AAE IR T 73 2K FITHIME B R KR RRHIME S B/AMIME. ks b, T ZELER
SHIFEIX A5 FEHATOTR 2 B M RE A S HERF . 4BV, S SE IX A48 2800 2R BTG Y AR T 52 B 4
AMER . AFRBIBIEX , iR ZETHEEISA FE, R KB ZERX E RS FEER

Tind 52 B FF) AR 1o 575 SR RN T S2 (B B BT R B B o B B A X SN TR B2 (EDRF 2 45 DI LR Ok
R, IR KB LM B 7 S B TTHY 22 S, Tt 52 (B0 A R o 1 , (S 4 I 3R 5 JER AV R 20 5 s A T
ZAEMERAERNEEE

PRIETETR 52 B3 B9 20, %ok b XARIE] [F) SRRl R B TR A M S 32 1 , B —EME Lo XFRT I
MR, EEATOBURKE T 32 HKA B — MR KB A B R S R L
4.4 R IR JRAT R ZY T AE S T 2 (A

R S T RAR AR T ST 32 (0, BB TEIE R KPS, FTIRERY 44 0BT, T 2
H7E0 ~2 FEREINA 14 4~,2 ~8 JWEIAA 14 1,8 ~ 10 TEEINA 16 1. T RE E IR H R R R B TLAHE
HYRE SHEENEHEER KPR ET 6.

SRAMEL W E s 28 B IR RIGE B #aRHE S SURE RS, T 32 HE A B A
RS 45 A50R 3T R AR AR L DR R T R R IR B AR R B S R R L R BHE BUR A B I
R LR EUR AR EUR | AR S | BT 2R K 55 Rt K R B ST AL AN B R ) D Tt 52 4k R A 3l
Yy, Tt ZAGHEF A2 B 7E W s HR IR 3 , SRR L B IR AESCIRAL o B L SRR 1% SRR Sergentia |
PIFREL, Tk S AE B HE 07 B A (95 o
5 #ig

(1) IR F R R AR KB TOHHE S PR R R 5 i A B R R B LA HE S T 3246, HL LA
HEPEFEHRID IR ERERE T, EEWEL,

(2) Tt SZAEBE 2B , Rl Jeiml AT R L TR A s 4 LA UM IR 32 14 S B 0 3, S R B >

(3) SRTABIFE RIS L, Tt 2 {676 B B R BIC B —3, 7R AR TLFEER

(4) FRF 44, AR R B TCAHESh I 2023 e ML, IR B8 ETT BR & IR K CE R, Tt — Pt
KA B R4 5T SRR DR B A B T AU BK R AL AR . IR A B I R
B IKSCER R B 0 RF R, B — SRR 326 R 8 38 K IR Rl 32 (6 T L A R0a
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