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Community structure and biological integrity of macroinvertebrates in the wet

and dry seasons of Wei River basin, China
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Abstract: Biological community structures have long been used to assess the impact of human activity on running waters.
Although there were several studies using macroinvertebrate to assess the river conditions, the influence of hydrological
factors, e.g. rate of flow, on community structure of macroinvertebrate and river health received little attention. In the
present work , we investigated the community structure of macroinvertebrate and characteristics of environmental factors
among 45 sampling sites in the Wei River Basin, Northwest China during wet season ( October, 2011) and dry season
(April, 2012). We also assessed the stream conditions of Wei River in the wet and dry seasons based on the Index of
Biological Integrity ( B-IBI). The results indicated that there was great heterogeneity in the structure of macroinvertebrate
community in Wei River. The common species were Baetis vaillanti, Serratella sp., Leptophlebia sp., Cinygma sp.,
Pteronarcyidae, Hydropsychidae, Glossosomatidae, Cricotopus trifasciatus, Alotanypus venustus, Chironomus semireductus ,
Radix swinhoei, Radix ovata and Polypylis hemisphaerula. The structure of macroinvertebrate community in dry season is
simplified. The results of boxing analysis showed that species richness, biomass and Shannon index were significantly higher
in wet season than in dry season in the Wei River basin. However, the density of macroinvertebrate was similar in both

seasons. The results of B-IBI showed that upstream of Wei River was of excellent ecological integrity, while the midstream
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and downstream of Wei River were in severe impairment. Though the biological integrity of macroinvertebrates in Jing River
and downstream of Luo River was in severe impairment, the upstream of Luo River was in relatively good biological
integrity. The score of B-IBI all over the Wei River basins showed positive correlations between wet and dry season. In this
paper, we also discussed the influence of water flow and flux on the dynamic characteristics of macroinvertebrate community
in wet and dry season. Moreover, the possible reasons that caused the difference in biological integrity of macroinvertebrate

community in the Wei River Basin were further discussed.

Key Words: biological integrity ; macroinvertebrates ; principal component analysis; canonical correspondence analysis;

community structure
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Fig.1 Location map of sample sites in Wei River Basin
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Fig.2 Community structure of macroinvertebrate in the wet and dry season of Wei River Basins
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Fig.3 Comparison of community structure of macroinvertebrates in Wei River Basin in wet and dry seasons
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Fig.4 Principal component analysis of hydrological environmental factors of Wei River Basin in the wetand dry season
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Fig.5 Canonical correspondence analysis between macroinvertebrates and hydrological environmental factors of Wei River Basin in the wet
and dry season
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Table 2 Correlation analysis of 15 P-IBI candidate metrics in Wei River Basin
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Fig.6 Box-plots of 9 candidate B-IBI metrics between reference and impaired sites in Wei River Basin

M K] m A K )

FEKERIBIAT S 5 AN R R4 A 0 52 B ( B-IBD) IRA S HUE R E B X REL

Table 3 Correlation analysis of 15 P-IBI candidate metrics in Wei River Basin
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m25 0.31 0.31 0.77 0.76 1
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R4 ETREZYEY B (B-IBI) KYE MRSk &5 R E

Table 4 Assessment criteria for biological integrity of macroinvertebrates in Wei River Basin

31 {e B W fd B — % B 2%

Level Excellent Good Moderate Poor Severe
7K Wet season > 1.93 1.45—1.93 0.97—1.45 0.48—0.97 0—0.48
HiZKH#] Dry season > 2.26 1.69—2.26 1.13—1.69 0.57—1.13 0—0.56

TETAT S TE AT Sh ) A W 5 B A PPA ( B-IBT) 45 2R W36 5 s . B-IBL 4528 s, TR AT i del b e r T 1E I T
22 R ATET T30 S A R SIS0 2 PG L TB T A e St DA S Tl v b 0l DX K A S g R AR R A s 18
TR 4 It K A 2SR BREAR FE — i 5 K A 25 2R 0 ft PR AR P A 2 Bt 22 190 Xl 32 A7 T 2 VR 3 KK T R X T
B TE AU oG P T B, T AT A Y i N 2 K BRI 2K S AR S 0 V& %) B-1BL 4543 2 L] B A9 1
I (Person Correlation, r=0.308, P=0.040) , 3 BH7EAS [R] 7K Sk R B 30 | Y8 Jn) 4 9 dal A R 91 Bl N S G sl
YREVE 0 AR ) o8 BRI — 3K

x5 BARBKESRERRITNER

Table 5 Environmental condition assessment of Wei River Basin

FAKIWSHE FIR I FER L fiti kI 4E A K PR AL AL

ll:—lij Score of Condition of Score of Condition of Pattern. of é;i iﬁiﬁﬁ(ﬁ;
wet season wet season dI’y season dI‘y season succession
\\a! 1.93 A 2.35 A — A
w2 0.80 D 0.00 E ) E
w3 2.38 A 0.67 D 1 B
W4 2.50 A 1.24 C 11 B
w5 3.64 A 0.00 E 11 C
w6 0.92 D 0.00 E ! E
w7 0.41 E 0.00 E — E
w8 2.59 A 2.19 A — A
W9 3.11 A 1.62 B ! B
W10 0.00 E 2.57 A T C
Wil 2.42 A 0.36 E 11 C
wi2 9.54 A 3.15 A — A
W13 2.62 A 0.00 E 11 C
wi4 2.23 A 2.38 A — A
w15 2.42 A 1.13 C } B
w16 6.37 A 3.44 A — A
w17 3.10 A 2.72 A — A
w18 1.59 B 3.46 A ! B
W19 0.83 D 2.28 A Tl B
W20 1.00 C 0.01 E 11 D
w21 1.00 C 2.23 B ! C
w22 2.43 A 0.00 E 11 C
w23 1.00 C 0.00 E } D
n 0.44 E 1.79 B I D
2 1.03 C 2.03 B ! C
13 2.85 A 2.87 A — A
Ja 2.03 A 1.35 o 11 B
5 1.00 C 0.00 E I D
16 2.31 A 2.26 A — A
17 3.97 A 2.43 A — A
18 3.80 A 2.34 A — A
19 1.82 B 3.09 A } B
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Sp $7kﬁﬁé}ﬁ $7J<EH{5§$#)§M *Eﬂ(ﬁﬁé}ﬁ 1&7kf91@%%&& %ﬁﬁi%ﬂ% S A TR
Site Score of Condition of Score of Condition of Pattern. of River conditions
wet season wet season dry season dry season succession
J10 1.82 B 1.84 B — B
J11 2.24 A 2.09 B i} B
J12 2.12 A 2.22 B i} B
J13 0.66 D 1.89 B I C
L1 1.19 C 1.83 B ! C
12 1.90 B 1.98 B — B
L3 4.09 A 1.71 B i} B
14 1.30 C 1.59 C — C
L5 1.95 A 0.00 E 11 o
L6 1.57 B 0.00 E 11 D
L7 1.11 C 1.69 C — C
L8 2.58 A 0.00 E 1 C
L9 3.12 A 0.00 E 11 o

AR B AR C— B D 25 B 22

3 Wit

TR SR KSR, H ARt TR K A AN ), A2 X K AR AR, KK R R K A S R 5
ZER R RE I 18 5% 1 EN R | Glecik S AR AR B TR S 48 I A A ST K R 4 R R
BRGFEARNRER KR, TRMShYI R K AR S R G0 H ZE R, XA K G A2 A S W BURR 7RI KK &k
AU A S YIRS R VR A AR B K A . AR DRI A B4 R b T LUA TR s 2 K
W% BURAG S 93 B, TR 1A KN FURIT 44 Tl JEA 090 B~ 3 55 ) B e 2 BE UM 3318 A4>/m? - [ 3
739 A/m’ SRS, 23 AL R A AR W A AR, i CCA X AT IR = K RIS 7K P 2 e A sl i A
IKSCPR T AR AT | TR S A 3 400 F) 5 AR T 0 i DO B 8 2 Rt 90 0 )y Hhe A 5 B 2R A T
A ES,

IR AR A ] 7R St R 3 (2 K 3B RIS K 30 ) 3] 3t JEe A0 50 ) 5 1 A AT 58 45820, il — T 68 9] 37
ST R IO K (5 03 ) BT 2 4 Fh 2 B R L e/ ME S P N TR K (8 A
Br) o IR S ARG K] I PR A i 2 REIE AR Al b R A s R B A [R] A R AR
(ELEA Sy st 30 DX I 22 S, LA B AR A U S B S [T RO 5 2R o TR DI sl K 30 19 AR 2 5 Kk 22 A
WS AR B L TR SR 7K 1 A 2 U B 8 A1 K, ELAR R R YA I XK
SR HL RSB YRTD | TP A I] R T 7K 2R (98 S5 S L3 (bedrocks ) 2 3, TR i K,
(R FESR T AR /DA ) e o AR 252 A B S A ) R 5 1 B SO AV 2 P AR e o T 0
b HETAE A K R K P R b SR S R R B R B I A IS s S R, B H
P PRFASEHE S BRI RSB A T R 3, 8 Hh 32 T SRS /K U1 9] 3 5 S vk B i A, 7K rpostid F
Ay AL, I HIE RE SOR )y BB A TSGR I R oA LT A A S0 A R S R R T

I ST LA X AN [ K S AR YR SRV sl i A4 49T 52 43 v 7T 7K 72 A 5 | RS T 3 TS Sl A v
WTEZER AL DL RS 24 TP e 1 I DX TR 3, LA 45 SR 3R W1, DNk S0 B0 R K30 , vt s 4 1
VRS BB T E A IR B IR . IR ZR IS LK S BELIKANSE P i, s BR B 2 A,
T T R S S B O R A SR A SR, TR T RO R R S R R i e K T IR
TSP RETS S50 T2 e F ARG A AEEAT 0 B B IR 82 A5 ARG R R B8A5 LA A 5 R AR I, sk
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RN, — 26 DL 2 Y BTIAL , SO0 v DX I SR vk 2 R | S BUR W B W 0 4 4 e A R, —
I RO BE B IS AF I 5 R 5 1 A R B0, I o5 He Lz
TE I P81 B=LIBL PFEA v 38 SR — P sl AR R4 2 T A ) o DA 240 7K A A i
FHE B-IBL PR R AREVE BT AL o ASBIEFE 20 A =E K ST RIRS K], DRI Zh /A B-IBL PF-HHA &
3 =K A K PR U | 5Bk N 2= 158 gl T4 TS BRI B3R 22 , R PP I8 T s f AR L, R
TH AT IR S e 3 (57 A B-IBL R OLAE F2 A S AR KA B A (ELAE 223t el o L PR JEEAT sh A v 1) AR 0 58
HEVERMIE RO — B, R BRI B N U 25 AR G A FROIR DA 23 B 2 32 T U K SCIRZS B2, Ak A
WFFEAS R AT, 75 K IRURS ZK ST A b B 18 v, AR TR 225 48 b A A, 20 302 EPT 2328 ST BORNUA
FIAS RS B2 AT D7 T ) SR W Sh MR AR S8 b, XN bR o AR , AT LS o 4 i T 9l it U
T@wﬁ%ﬁmﬁ’ﬂﬁu?ﬂm TE~F /KA K IBL PP v IR R AR U B s AR 15 A4, i SR ALY 33.3%
XL SR SRR T KR , e WSS RPN TP B — @ AR EVE . (R PPH P B PF
P ALK 25 A, 5 R ALY 55.6% X S8 TR o AR Hh A R R U X TR AR TS U L AR
VR E P22 (BRI Z K A S, S EBOFHC T e, % TAWRIE A 45 5 FATTAE SO I KX 1 3 v |
R AR A R G HNA B TG K HE R R A IR E TR R A S R
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