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Abstract

To investigate the community structure characteristics of macroinvertebrates in the Raoyang River,
field surveys were conducted in October 2024 (autumn) and April 2025 (spring). Samples were col-
lected at designated sampling sites using a Petersen grab sampler and a D-frame net. Parameters
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including density, biomass, and community diversity indices were quantified. A total of 19 species
belonging to 9 genera and 3 phyla were recorded, with Arthropoda being the most diverse group,
comprising 10 species. Among the surveyed sites, Site 2# exhibited the highest autumn biomass
(10.45 mg/m?2), while Site 3# recorded the lowest autumn biomass (6.17 mg/m?2). In spring, the high-
est density was observed at Site 2# (26.90 ind./m2), and the lowest at Site 8# (13.45 ind./m2). Both
density and biomass of macroinvertebrates were substantially higher in autumn than in spring. En-
vironmental factors such as water temperature, transparency, and nutrient concentrations exerted
pronounced effects on the compositional and distributional patterns of the community. Redun-
dancy analysis (RDA) indicated that water temperature (WT), total nitrogen (TN), total phosphorus
(TP), and transparency (SD) were significant environmental drivers influencing the macroinverte-
brate community. This study provides foundational data and scientific reference for ecological con-
servation and water quality improvement in the Raoyang River basin.
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Figure 1. Distribution map of sampling points along the Raoyang River
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Table 1. Coordinates of sampling points on the Raoyang River

F 1. GPEARE R LR

KAE 2 MIR(EALE, b4 N)
1# 121°51'59", 41°12'22"
24 121°51'03", 41°10'19"
3# 121°45'31", 41°11'26"
a# 121°46'33", 41°10'34"
5# 121°48'32", 41°08'03"
6# 121°49'13", 41°07'07"
TH# 121°5024", 41°06'13"
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Figure 2. Composition of macroinvertebrates in the
Raoyang River (total species = 19)
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KA S IR E R 20 KB SN T 4~15 Fhiz 8], Hrbh 4# S FsuR 2 (15 F), 245850
(4 Flyo BEMMEANT 6~12 F1, #5212 Fl), 28506 Tl WER DG, W M~6#FE =
T 1#-38H TH. SHERFE

Table 2. Number of macroinvertebrate species at each sampling site in the Raoyang River

R 2. GRPRIA & KA R AR RN TR 2K

RFF R HF B
1# 8 7
24 6 4
3# 8 8
44 9 15
5t 10 13
6# 12 6
7# 7 9

3.2. BEMEYE

B R RURAN S )% P (ind /) A AE M) B (mg/m?) W72 3. AR, Uy 18.39~29.98 ind./m?,
KA A5 145 2 2 K(29.98 ind./m?), KAE s 3#/N18.39 ind./m?); AV EVERIHN 6.17~10.45 mg/m?, KFE
RL2#BCK(10.45 mg/m?), KFEA 3#E/N6.17 mg/m?). FZFEFNKFE LRSI Z EE 13.45~26.90
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ind./m? Z[A], 1#~5#5 3K, BB T 22ind./m?. 6#~8#35 /N, 8# A £ /M(13.45 ind./m?).
TR FREUE N T E, EFENEYRE 5.06~7.76 mg/m? Z [8153047, 245 EYEHRK(7.76 mg/m?),
3# iR /N(5.06 mg/m?), &RAE SRS ATENIIS, REZEPE 6.3~7.3 mg/m? Z[A], HFHREY)ELN,
AR, BICPRES, BRI THKE.

Table 3. Density and biomass of macroinvertebrates in the Raoyang River during autumn

3. G EREEEMENE

Tz FE
SKFE R 2 ¥ (ind./m?) E W) B (mg/m?) 2 (ind./m?) EY) B (mg/m?)
1# 29.98 7.77 24.29 6.39
2# 19.31 10.45 26.9 7.76
3# 18.39 6.17 22.19 5.06
44 23.55 8.51 22.19 6.99
S# 24.65 8.84 25.53 7.26
6# 21.25 8.5 14.32 6.98
T# 20.6 8.62 13.88 7.08
8# 19.96 8.74 13.45 7.18

3.3. EYIS Y

AR - BANFEE(H) A Pielou Y51 FEQ) AL HETE ZFEME, SR MIE 3. & KA RUKRE RIBHUE
1.75~2.89 [A]3), Horb 1#RFE R :(2.89), 8#IRAK(1.75): HIZIEN 0.37~0.68, 2#KAf mifR 1(0.68),
SH#HRAK(0.37). HBEREHERIGECN 2.08~3.41, Hr 6#im(3.41), 3#HRAK(2.08); ¥WEIERN 0.47~0.58, i
0.58 (4#), MK 0.47 (8#). W] WAHEZZ VTS & T8, B ERENFRE.
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Figure 3. Biodiversity index of the Raoyang River in autumn and spring
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Table 4. Autumn environmental factors in Raoyang River

4. KPRAREITERF

AHEY =
e = SHH 7 iﬂ%‘l E‘\/ij E‘f V=R [SEY~ =N NP
w ke 2O KR Gt % AR mRE
SD (m) WT (C) TN (mg/L) TP (mg/L) BOD:s CODwmn FV (m/s)
(mg/L) (mg/L)
1# 0.16 14.78 7.38 0.23 0.31 422 0.74 0.30
2# 0.19 17.52 7.24 0.41 0.25 3.69 0.57 0.35
3# 0.19 17.37 7.24 0.41 0.15 5.19 0.37 0.56
44 0.20 17.43 7.35 0.32 0.16 7.54 0.78 0.54
€
S# 0.25 15.87 7.35 0.32 0.18 4.54 0.48 0.60
6# 0.39 15.45 7.72 0.18 0.23 6.16 0.39 0.45
TH# 0.32 15.52 7.72 0.18 0.33 5.14 0.49 0.66
8# 0.36 15.60 7.72 0.18 0.38 4.16 0.85 0.57
1# 0.45 15.50 7.35 0.41 0.40 3.74 0.67 0.25
2# 0.51 17.25 7.33 0.23 0.45 3.27 0.35 0.44
3# 0.54 17.32 7.72 0.28 0.48 3.64 0.38 0.41
4# 0.60 16.40 7.72 0.13 0.14 2.94 0.48 0.53
HE
S# 0.67 16.45 7.78 0.18 0.36 4.34 0.88 0.45
(i 0.15 16.60 7.21 0.29 0.24 3.68 0.33 0.52
T# 0.63 16.74 7.26 0.84 0.36 3.38 0.29 0.55
8# 0.42 16.80 7.29 0.27 0.42 3.28 0.75 0.48

3.5. RERMSHERFHEXMES T

RDA HEFF Bl R AEAE KRR R 04 5 Fin, RDA FIP AR IR R (Bl 1: 0.377, #2: 0.122), ¥
Filt - FRETAH I R 500N 0.915 A1 0.641, FRUTHEPHll 5 A5 K 74 A A SR . AT WISl SR TTH e b

TiFEM 49.9%, RN - RBEER AR 84.9%, CLRERAF SRR B PR X R SR EVE 2

Table 5. RDA axis correlation coefficients of macroinvertebrate vs. environmental variables

% 5. RDA HEF RN S TME E T HEFF a0 X R 3

b
1

2
3
4

FFALME
0.377
0.122
0.048
0.026

Yo - SRETHSC RS ORI EURE R U T EMRRER (%) Rl - R AR R T EMREEE (%)

0.915

0.641
0.59

0.554

37.7
49.9
54.8
574

64.2
84.9
93.1
97.6

A RDA 734 (LISl 4), SZSEFH R ShPIRE i 10 EZEABE 747 pH . EV%(TN) LS -
TN, SD X AN BHRE v G5 R SRR L A e o 325 WA BEARR AR 3t 05 U AK 2 1) LA R o SR, 1 25 B
SO RSN o3 A, A 2#~SHITTIE
o SRR D o AR AT A RS AL T 2 RS AT R . BB TR, TN IR

XL 2 A S LU A A G, REVE I RE R . AR

DOI: 10.12677/0jns.2026.144051

477

SRS


https://doi.org/10.12677/ojns.2026.144051

oo

cH

=)

FETH e 5 2 FEVEFE R ()RS 2] BEFR H(0) 2 50 3 DA 5K T SD 5 22 AR IR AN R 50 52 IR AR, 328 B PRty »
JRMEHRVE I . CODwn 15 BODs T syl # 4 RK AL IX,  RIUVBUE AR, s fhder, Bk
[ &tk L RDA 2247, AHT TG LR 70 Se PR AN S 0 v 4 h e R, BRI AR
JERABSH YR, BRIt S ) AR A SRR . SR KB IR L IR, DL KR TR,
PRAZ BRI A S TR K A 2R3 R G R

@
(=}

\

Abu;;danc

-0.8

-0.6 1.0

Figure 4. RDA between environmental factors and
macroinvertebrates community indices
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SR K AR AR . BBV, AKEEN, XSRS T BT,
BT KR LR A S A AEZs, BE(TN) SBE(TP)IK E [FIRE L W Sh D BEVR [17]. e BBk
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