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Abstract: Healthy and stable river ecosystem is vital to local biodiversity maintenance and socio-economic development.

However, as China's core production area of Maotai-flavor Baijiu, Renhuai City has not established the health assessment sys-
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tem of its main rivers. Thus, we conducted an annual quarterly survey on the benthic fauna at 28 sampling sites in 9 rivers in

Renhuai City in 2023, and developed a benthic-integrated biotic index (B-IBI) health evaluation system for the city's main rivers.

The results show that a total of 175 taxonomic units of benthic macroinvertebrates were recorded, belonging to 5 phyla, 10

classes, 22 orders and 75 families. The annual average density and biomass were 1 236.50 ind.-m > and 168.07 g-m, respectively.

Among the 9 rivers, one was in excellent condition, one in good condition, three in average condition, four in poor condition,

and none in very poor condition.Among the 28 sampling sites, two were in excellent condition, five in good condition, seven in

average condition, seven in poor condition, and seven in very poor condition. In general, the assessment system of B-IBI in this

paper shows that Renhuai City's main rivers are in poor condition, and suitable management and restoration measures should

be adopted to make them become healthy again in the future.

Keywords: Benthic fauna; Benthic-integrated biotic index; Health assessment; Yangtze River basin; Renhuai City
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Note: The letter M represents the master stream and the letter B represents the branch.
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benthic-integrated biotic index (B-IBI) assessment
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Fig. 2 Selection steps of core parameters

Note: M. and My are the median values of one candidate parameter in the control group and disturbance group, respectively.
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Fig. 3 Species composition of benthic macroinvertebrates in main rivers of Renhuai City
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Table 2 Dominant species of benthic macroinvertebrates in main rivers of Renhuai City
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FEIZS Chironomidae
ISR Chironomus sp.
SR PEIUR Apedilum sp.
PR Glyptotendipes sp.
£ JEPEISUE Polypedilum sp.
W ERERURE Cricotopus sp.
KRR Tanytarsus sp.
BIEFEIUE Microtendipes sp.
HRPEWUR Orthocladius spl.
W REFEIUR Stictochironomus sp.
TR BRI Thienemannimyia sp.
HiAth/k 4= 2 # Other aquatic insects
WEUiEJE Ephemera spl.
FHREWEE Habrophlebiodes sp.
Jii#)E Heptagenia sp.
PIBIEESR Cinygmina sp.
R RSl H Elmidae larva
EATME)E Ecnomus sp.
MIELBCA 1)E Ceratopsyche sp.
AR Mollusca
VRS Limnoperna lacustris

12.02

VAW Corbicula fluminea 50:65

ZIBHR Corbicula largillierti 8.45

"SR Gyraulus convexiuseculus
HEE IR Bellamya aeruginosa
B I2)E Bellamya sp.
3 MEZJE Radix spl.

3£ Oligochaeta
A 1%JE Erpobdella sp.

45.15

19.33 6.79 8.34

7.01 24.68
40.92 12.67
20.40 14.87

11.20

8.47

10.76

24.36

10.72

6.68

T R R A KRR — R AR 2 Fh

Note: All the listed genus in this table represent one species within the genus, not several species.
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Table 3 Medians, p-Values of candidate parameters in

reference group and disturbance group and their
variation coefficients in reference group

Table 4 Health assessment results on Renhuai's main
rivers based on B-IBI assessment system

RN

P S S E i EEES
M7 Medians in Medians in P Coefficient of
Code . p-values .
reference group disturbance group variation
C; 30 24 0.433 00 NA
C, 2 0 0.13550 NA
o 7 3 0.076 28 NA
Cy 3 1 0.458 67 NA
Cs 2 1 0.531 06 NA
Ce 9 10 0.879 88 NA
C, 7 6 0.663 85 NA
Cg 5 5 0.392 86 NA
Cy 2 3 0.012 14 NA
Cio 34.780% 6.170% 0.072 33 NA
Cy 16.310% 1.710% 0.136 36 NA
Cp 13.060% 0.340% 0.006 65 0.197 50
Cis 5.980% 1.430% 0.684 24 NA
Ciy 0.420% 0.000% 0.700 59 NA
Cis 24.370% 13.800% 0.519 41 NA
Cis 10.870% 9.660% 0.195 26 NA
Cyy 39.080% 24.390% 0.968 78 NA
Cig 0.540% 2.560% 0.665 66 NA
Ciy 18.490% 9.880% 0.923 30 NA
Cy 1.010% 11.260% 0.041 00 1.347 10
Cy 9.660% 10.170% 0.258'44 NA
Cy, 4.908 80 5.61930 0.03610 0.116 80
Cys 12.500% 8.810% 0.212 56 NA
Cyy 10.330% 6.600% 0.972 32 NA
Cys 4.200% 3.450% 0.590 13 NA
Cys 50.420% 56.620% 0.935 05 NA
C,; 8.820% 6.790% 0.728 26 NA
Cyg 2.81000 1.846 00 0.000 03 0.038 40
Cyy 0.906 10 0.756 80 0.000 05 0.011 80
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River No. Score
result assessment
result
M, 8.24 [ER/48
Skl M, 8.28 R4 .
Chishui River 44
M, 4.84 LR
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B; 1.44 (i8S
JLooT B, 1.71 (:5= )
Jiucang River p ek
B; 1.96 1Rz
B, 4.09 B
Bs 4.17 B
ETCAT) - o
Wuma River Bs Sxll Bk Bk
B, 4.43 &g
By 4.70 rhag
B, 7.39 RAF
s A
T . 5
Yanjin River Bio 6.71 B e
By, 1.92 12
By, 7.60 R4
Tl B 1.85 R -
Muzhulong River .
B, 3.64 LIE
INYZ Y
el
Jinxi River Bis >.74 i e
Bs 1.38 :53
HA5m
\/\[hllzh;J River By Sl e e
Bjg 5.81 e
W7 9] Byg 8.67 it i
Guanyinsi River - e 7
By 9.80 75
B, 2.17 LIE
A By 166 RE -~
Tongzi River ]
Bys 2.42 B
By,  4.05 LIE ]

H: NA. RS EEAENR A RS

Note: NA. This parameter has been removed of the previous step.
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HERF A e 1004
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e PPN RE S AR AN S SO TS

Note: The evaluation result is the average value obtained by adding the

scores of the sampling points.

A%?ﬁﬁﬂ(ﬂ% ?‘Z“I’]“s]o Zl—‘ﬁ?fﬁf 5 KFKE 2914
59 (Clz) . BI T'é‘ﬁ (sz) l)/{& Shannon-Weiner Z%f



10 2R S

%21 %

PEFEEL (Chg) 3 MLOSEHE A IR Y B-IBL ¥4
RR, ETX WAL, W5 R R
P75, X ] BB PR AU SR T B P A% 0 X HL
T AR Ch AR K S, HA il
— ), BEEA KIERER N, 2 B
AR T R, R R BRI B
I, WTRERC TR, MR MR TR
H k&, I HERe T ReR, MILET . I k)
R TE M AEE, W KB 25K HE R . [
I F 50 LA BN 33 1 ] o 5 T A oA )
SO, SO R RER DU 22 5 R R T o K]
BRI —4 0, BARRTEE AU 3 Rk,
(HIZT ARG HE T 40 A ARG AL VS, ™ B i AR
TR, SEUKEGYIE, HERKRERIK
A BB, RN S o2 . A
5, AP T 3R B A fE R S 25 8 5F
AR fE HER AN . X — 25 SRR B A WS AR —
o8 BRI R T I A R AKCOT BE Y
KGR REIG RS, FB B I R
A SRS T S B BEAMEM 45 R R
i 2 B S PTG 25 R A TR 75 o R A5 4%, TR
BEVE 25 MBI —FF, 1E— 25 DI T OIE 52 T A AF
FEAER T EEE . Xk AT S % T Morley
M Karr”” | Blocksom %% AL bR LIS %
M EGERT AAFBE I ARG T Sh P REA
b, i BOFAE R 7 K BROERE T Y
FEARISE LS, IR TP e e 2 ()
PV R b A TR S 2 . SR, AR
FE BT A HE TR T 3 L R B-1BT PR A
R, HENARBMIER T H Y T R Rk, HR

WA IARRE, FKERESHATEMIER, THE
PR A b e B v T R BOH PPN S5 R ANE . B,
R AAIF 5T A 7 LA PR T K A EAR Y B-1BT PEHY
R, DMEEX T K PR A 2 R Gl R T
W
33 RIPFTER

ST T R T E HE S B ETE S5
ZE AR AT ST M B Y B-IBT A A R A TEAL 45
W, BB 3 E R A SR AR BRI
Ub, HERATTER R Tl Rk . A J8IE s
B Rk K TR S RUK BRI KRR R, 4

JEREIMRITR A BB R I BE, 55 H LB AR 25
R BMERRA AR LL A . A Se X — H bR, 458
R BUR 5 PR A PR iR,
GHYNRISROP

1) IRAETS S, I AnAF 2 in s %F 8 7l
MZR AR, PR AUR SR, AR EERIA
TR B, BHIEA TS5 K AL 5 K A HE A

2) FHIF A A AT, X I A B
PATBEEMEZ A 2 AR [FRE, FEm RN
RIS IEMR I, ERRBHREAR TR, 55 IRk Rl
URA TS5 Qe BE AR, 98D Bl U5 Qe A o

3) SEFKM T AR AT RE, PRI I Y B
MERR TR R, AP IRl AR BR AR )
RIKIR, AR F AR XSS AT BT
FETHAFA FARE ST, FFON BRI R RAT G
B HESY)E 1 2 IS AR S

4) JmsRE AL, R E KRB LRI, N
A BT ARG R AT A A BRAL S, LARAHIC RS
S T 1) S o

S % 3Ck:

[1]  EFK, FEMILL, 3, 5. SN PR T a2 R 4l R He
ZAEVED). LA A= 24T, 2024, 43(1): 45-54.

[21 BEE BRHEZ, FR0R), 4. o Rkt 2K B S R SRS
Utig X HAES B METEN ). B SRR IE=H], 2003, 18(4):
443-452

[3] A PRTT RS AR A Wi oty 4 P 77 3 DX P /K T 7 S5 43 7 3R
& [EB/OL]. [2024-06-08]. https://www.taodocs.com/p-78514115.
html.

[4] FEFIABEI . REEE TR AR A TR E R A 4l
7K 3 B 455 5% Wi 4R 45 3% [EB/OL]. [2024-06-10]. https://www.
doc88.com/p-0981392587109.html.

[5] XUHE, TKZELE, F /. ARoKMTEIE P S IR BT E 2 K Ak
SRFERTSE])]. BEEHRAHT, 2023(18): 35-38.

[6] ZEZEIR, J7 M, TR 24, 55, RKITEE & BOK IR 30 ()],
FMME T, 2012, 37(5): 37-38, 41.

[7] ZK3E, SR NE, @A ST, 2. JRokial (PR EL) WS Y iEvE AR AE
KAREH BT[], FR5E T2, 2023, 17(12): 3988-3995.
[8] fafis3, Je MU, sk, 5. - PRy 2B i 2 KRG 3
YIREVE S K FOK B (7], Ll A= 922 4, 2024, 43(1):

28-38.

[91 E7, WA, 2R, 45 ST KETCHHE s 5 AR AR K
TR R RAGEE )], v E PR W, 2018, 34(6): 62-72.
[10] SRZM5, XUFE, Z50E %, &5 KT b JF S AR K I S BUR A 2h
PR ZAEE S TP ], A ZAEE, 2023, 31(8): 60-72.

[11] Be Ak, FIREN, IR RIS 5 100 A A (M. JE At


https://www.taodocs.com/p-78514115.html
https://www.taodocs.com/p-78514115.html
https://www.taodocs.com/p-78514115.html
https://www.taodocs.com/p-78514115.html
https://www.doc88.com/p-0981392587109.html
https://www.doc88.com/p-0981392587109.html
https://www.doc88.com/p-0981392587109.html
https://www.doc88.com/p-0981392587109.html

1

i34 TR PSS B E R (B-1BD) MO Py 2 A A 11

I A, 2010: 15.

[12] HARA: ARG R G 12 5 2. BMERIR /R A4 OK Iy
M) M. dEat: H E PR AL, 1987: 1-3.

[13] E&H7. KRBURICH HES YK BRI AT SE (D). B at: 1
sl K2, 2003: 10-14.

[14] KARR J R. Assessment of biotic integrity using fish communities
[J]. Fisheries, 1981, 6(6): 21-27.

[15] KANE D D, GORDON S I, MUNAWAR M, et al. The planktonic

index of biotic integrity (P-IBI) : an approach for assessing lake

ecosystem health[J]. Ecol Indic, 2009, 9(6): 1234-1247.

ke, BEWIZR, JBRAK, 5. BT KBRS s i 8 5456

AW B K A2 AT ). T E R4, 2024, 44(3): 1476-

1486.

[17] 3T, ZEXORL, M RE, 4. B6F 0 Ui A 0 5 B M B DUV A T U
AEASEHTA ). KA AR, 2023, 44(4): 85-91.

[18] KARR ] R. Ecological integrity and ecological health are not the

(16

=

same([]J]. Eng Within Ecol Constr, 1996, 97: 109.
[19] HE 5@, X820, ZAEK, 55 AMAETL T KA S V& 45
SR BTN 1], BLFIAE RS2, 2012, 23(1): 247-254.
[20] SMITH M J, KAY W R, EDWARD D H D, et al. AusRivAS: using
macroinvertebrates to assess ecological condition of rivers in
Western Australia[J]. Freshw Biol, 1999, 41(2): 269-282.
BA05, XIRW, B =, 5. U P B v 540 Bk T
SERMHAREIERETO ()], KA FAE, 2022, 43(1): 30-39.
[22] ki, IRAOR, DI, &5 L0 BT A 3 4 o R v VA
TEPR SARME])]. BREERL 2244, 2007, 27(6): 919-927.

[21

—

[23] ¥R WA S 58 MR8 £ (B-1BD) A BRI HER AL (D]

M 2N TR, 2022: 22-33.

[24] TR0, Wy, SAASHE, S5, NG 4 76 & M 46  B-1BI 1T

B RRE]]. 254 4R, 2005, 25(6): 1481-1490.

AR, WRORAL, (5 W, 5. J0 8 W] A [ 7K L ik XIS A

B A ) 58 B MR BOM £ 5 4 R TR D). IR, 2024,

36(1): 274-285.

IR, 25 W, B3R, 5. BT IR Zh 4 A ) se B M98 AU B

WA S RN ], WARLE, 2024, 36(2): 512-529.

[27] EFH =, THE HA, % BT KA ICE HESh ¥ 4= W) 5e B 1
FERO IR T KRR AR BEEAN [)]. BRI R R 23R, 2023,
32(4): 763-772.

[28] ZEIE K.l KR T HE S W R 7 R G R HL R B 5T : LAY

VLA D], R hERZE R (P EBEBKAE Y

WFFEIT), 2019: 34-35.

PG, ERA, BRI, 5500 o] SR A 3 4 e D 1 4 (M. JE

0 HREI R T AR, 2014: 1-213.

[30] XU H . drE ST shWak: oK E A Y (M), Jbat: BRa= i
#t, 1979: 1-130.

[25

=

[26

=

[29

—

[31] JAK &, 13, R o e B HE R G 2R (R R[]
R AU (1 SR R), 2003, 26(2): 65-68.

[32] ERA, THAE. s EILT7 sl h (M), Jbat: o E 5 52 AR
#t, 2011: 1-291.

[33] RICHOUX P, BOURNAUD M, USSEGLIO-POLLATERA P, et al.

WAKTHERMESN P RE5rE . AW AR M. XL, FI0 i,

w0, . ALt H EDKFRDKE R, 2015: 1-418.

REFRIE, SKE o, 15 B0, 4. N IR s 58 B MR8 OV |

eI AR 7). HIARL, 2015, 27(6): 1067-1078.

[35] EIRbh, HatE, JEFV, 5. AT A 1) 58 B PEF8 BOAE W KT i
RPN T A R A ). EDK S (F2EH), 2013, 13(7): 131-
133.

[36] STEEDMAN R J. Ecosystem health as a management goal[J]. ] N
Am Benthol Soc, 1994, 13(4): 605-610.

[37] MORLEY S A, KARR ] R. Assessing and restoring the health of

[34]

urban streams in the Puget Sound Basin[J]. Conserv Biol, 2002,
16(6): 1498-1509.

[38] BLOCKSOM K A, KURTENBACH ] P, KLEMM D J, et al. Deve-
lopment and evaluation of the lake macroinvertebrate integrity
index (LMII) for New Jersey lakes and reservoirs[J]. Environ
Monit Assess, 2002, 77: 311-333.

[39] f1 &, Ak, /b0, 56, MV SRR RRE 5 LR W sE B AT
W] A, 2020, 39(8): 2646-2656.

[40] ASTIN L A E. Data synthesis and bioindicator development for
nontidal streams in the interstate Potomac River basin, USA[]].
Ecol Indic, 2006, 6(4): 664-685.

[41] AAZAMI ], MORADPOUR H, ZAMANI A, et al. Ecological qua-
lity assessment of Kor River in Fars Province using macroinverte-
brates indices[]J]. Int ] Environ Sci Technol, 2019, 16: 6935-6944.

[42] RERKER, A%, 226038, 5. JET B-IBI FR4R10 %% 5 By Tl K P fde b
AN 1. LR TR A BE =4I, 2024, 34(2): 80-86.

[43] WALSH CJ, ROY A H, FEMINELLA J W, et al. The urban stream
syndrome: current knowledge and the search for a cure[J]. Freshw
Sci, 2005, 24(3): 706-723.

[44] WANG B X, LIU D X, LIU S R, et al. Impacts of urbanization on
stream habitats and macroinvertebrate communities in the tribu-
taries of Qiangtang River, China[J]. Hydrobiologia, 2012, 680: 39-
51.

[45] XU, EIE, AT, 55 W B Sl ) Ui EATE 3 P 5 B
Hir: LSRR B []]. A 3554k, 2018, 38(1): 342-357.

[46] EIffR. AR KI I 0 2 ZHEEAS 5 M AR S HEVEDFFE (D). 1
DL EBEBERS: OKAAEWITFET ) | 2021: 43-44.

[47] JEUR 4, 23405, B8R, & A VR BO0AS Jm 5 57 WA 2 Uk
AESEAR 1. Lok A M43z, 2023, 42(6): 32-40.


https://doi.org/10.1577/1548-8446(1981)006<0021:AOBIUF>2.0.CO;2
https://doi.org/10.1046/j.1365-2427.1999.00430.x
https://doi.org/10.2307/1467856
https://doi.org/10.2307/1467856
https://doi.org/10.1046/j.1523-1739.2002.01067.x
https://doi.org/10.1023/A:1016096925401
https://doi.org/10.1023/A:1016096925401
https://doi.org/10.1016/j.ecolind.2005.08.030
https://doi.org/10.1007/s13762-018-2107-y
https://doi.org/10.1007/s10750-011-0899-6

	1 材料与方法
	1.1 采样点选择
	1.2 样品采集和处理
	1.3 取样点分类
	1.4 B-IBI评价体系构建
	1.4.1 创建候选参数清单
	1.4.2 核心参数遴选
	1.4.3 分值计算
	1.4.4 分级评价


	2 结果
	2.1 大型底栖无脊椎动物群落结构
	2.1.1 物种组成
	2.1.2 密度与生物量
	2.1.3 优势种

	2.2 B-IBI评价体系
	2.2.1 候选参数筛选
	2.2.2 B-IBI评估体系搭建

	2.3 仁怀市主要河流健康评价

	3 讨论
	3.1 大型底栖无脊椎动物群落结构分析
	3.2 基于B-IBI的仁怀市主要河流健康评价
	3.3 保护对策

	参考文献

