%9 &5 6 1] e SR A Vol.9 No.6
2025 12 H Journal of Plateau Agriculture Dec. 2025

PO SR A EL B A SN B S GO HR

BREES MRS BB BB 0 kg

(L VHREOR A ARSI B 5 7 e B ) 2R 5 A SRS AP B T S0 % 2. P i Vi A
BRGVGIR A IA X PSR FE 0 5 3. VUK e S A S SO HR R BT b 4. PU3EC A VA X AR
AWM by, PERECRLE® 8500005 5. PHAARKK S R ARSI 6. VT FIA X M S A A A2 4
AT, TIEAAKZ 860000)

EE RHE TR BURE S AT L 1 SO e AR T M FUR G, B SRR B R B M R A5 1 R A ST
. 2023 4F 8 Xt EARI MREIET T RBRMAI YA . WAL REY. JRERB M MFEA
a4F (J8), /T 3118 H 19F . 78 H/KFFEE LLEPT 2K H# (iF W H Ephemeroptera. #i13# H
Plecoptera. “Ei#l H Trichoptera) AT, & E8%46.47%. NI ERERE, HZWES SHE4xt
# R 61.80%. 1% IR SR A E B soperla sp) « VU iE )8 (Baetis sp.)« H RSB
(Orthocladius sp.)~ WITEBUE (Pagastia sp.) » KEEWEEHPIN E-FHEE N 62 (ind/m?), E-FEIEY
BN0.4447 (gim> . M RIFER T, WCERE ARG 3 B EHs /D, Wi e DA = BRI &
HWAHN EEANAR . X —WREE M FOES AR A FEZ R, 7682 FONZIR LR 2
NERAAE Y, W AL TS E AR, TR S, AMEA LS IR S N,
AR TR (R RmUE . 2 AREUE. K8 MEAT, SEFLLHIFE. PielouREL
Fl Margalef 48 503 btk LA 2R E THES (p<0.05), RFEMEHRXRAF G HE 3 FHbL, KR
RSN DT S5 P RE AR . (RS IR A R R G, BRI AN —.

XHgia eI R REIIREEEE: AR, KLY

FEDES: Q958.8 MEFRSS: A XEHRS: 2096-4781 (2025) 06-0767-10

DOL:  10.19707/j.cnki.jpa.2025.06.010

A Preliminary Study of the Benthic Animal Community Structure
in Nimu Magqu, Xizang
YANG Fengin" %3, QU Xingle™°, SUONA Zhuoga*, ZHANG Jifeng" *?

(1. Key Laboratory of Biodiversity and Ecological Environment Protection on the Qinghai-Tibet
Plateau, School of Ecology and Environment, Tibet University; 2. Field Scientific Observation
and Research Station of Lasa Urban Wetland Ecosystem, Xizang Autonomous Region; 3.
Collaborative Innovation Center for Ecological Civilization on the Qinghai-Tibet Plateau; 4.
Ecological Environment Monitoring Center of Xizang Autonomous Region, Lasa, Xizang
850000, China; 5. Institute of Plateau Ecology, Xizang Agricultural and Animal Husbandry
University, 6. Key Laboratory of Alpine Vegetation and Ecological Security, Xizang
Autonomous Region, Linzhi, Xizang 860000, China)
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functions in the Nimu Maqu River, a tributary of the Yarlung Zangbo River, through basin-wide
sampling conducted in August 2023. A total of 44 macroinvertebrate taxa (species/genus level)
were identified, spanning 3 phyla, 8 orders, and 19 families, with EPT taxa (Ephemeroptera,
Plecoptera, Trichoptera) dominating at the ordinal level (46.47% of total abundance). Functional
feeding group analysis revealed collector-gatherers as the predominant group 61.80%,
represented by dominant species including Isoperla sp. (Plecoptera), Baetis sp.
(Ephemeroptera), Orthocladius sp., and Pagastia sp. (Diptera). The community exhibited a
mean density of 62 (ind./m?) and biomass of 0.4447 (g/m?). Longitudinal spatial patterns
showed progressive downstream declines in collector-gatherer abundance contrasted by
increasing shredder dominance, while scrapers remained relatively stable—a deviation from the
River Continuum Concept (RCC). This anomaly was attributed to substrate heterogeneity and
anthropogenic influences: gravel-cobble substrates in upstream reaches favored collector-
gatherers, whereas urbanized downstream areas with enhanced allochthonous organic inputs
promoted shredder proliferation (Cricotopus sp., Polypedilum sp., Tipula sp.). Furthermore,
significant altitudinal declines in Pielou's evenness (J) and Margalef's richness (d) indices (p <
0.05) indicated taxonomic homogenization at higher elevations, suggesting environmental
filtering through hypoxic and thermal stressors constraining community assembly.
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Fig.1 Distribution of sampling sites in Nimu Maqu
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Fig.2 Taxonomic groups of benthic animals in the Nimu Maqu Basin
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Fig.3 Functional feeding groups of benthic animals in Nimu Maqu

[ #eH
Wit
Ve EE
[ JeRdie s
BT 0.97%

Hifr# 2.18 /n

S E 9.97 %

T
NM1 NM2 NM3 NM4 NM5 NM6 NM7 NMS NM9 NMIONMI1

FF 5%

Site

3 RARIDHRANIThRE R R KR

B il MfH 2507%

E{%Mzﬁ% 61.81 %

*1 RAIBrEEIFER
Tab.1 Species list of benthic animals in Nimu Maqu
et @kF NM NM NM NM NM NM NM NM NM NM NM

v FFGs 1 2 3 4 5 6 8 9 10 11
WI'E HU& Pristina sp. GC +
75 KB BEY| Branchiura sowerbyi GC +
IK 215 J& Limnodrilus sp. GC + + +
Bl J& — P Tubifex sp. GC +
e Fentt 2245 Lumbriculus variegatus GC
P iERR Gyraulus convexiuseculus SC
3 NEZJE Radix sp. SC
&R —Fh Calineuria sp. PR
[F1%& & Isoperla sp. PR +
1CIHEE 8 Baetiella sp. GC
VY5 i % Baetis sp. GC + + + o+ o+ + o+
i FIWE 8 Epeorus sp. GC
¥k 8 Branchycentrus sp. FC
ZH Mk JE Ecnomus sp. GC
M 8CH & Ceratopsyche sp. FC + + +
SRR Hydropsyche sp. FC +
KA LCHMJE Macrostemum sp. FC +
B X8 Chimarra sp. FC +
W5 TS A8 Wormaldia sp. FC + +
JR AW JE Rhyacophila sp. PR +
E e R4l HL Elmidae larva SC +
5} Simuliidae FC
HJ K508 Antocha sp. FC + + +
KICHE—F Dicranota sp. PR +
HKME Hexatoma sp. PR + + + +
WKISE Limnophila sp. PR +
Kist)& Tipula sp. SH +
FRFRIUE Cryptochironomus sp. GC +
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D@k NM NM NM NM NM NM NM NM NM NM NM
R FFGs 1 2 3 4 5 6 7 8 9 10 11
AR P& Paracladopelma sp. FC +
NFEFRIL)E Micropsectra sp. GC
% S RRIUE Polypedilum sp. SH + + o+ o+ +
M RREIUR Cricotopus sp. SH
DRIEWUE Cardiocladius sp. PR
EREELE Chaetocladius sp. GC + +
B IRREIBUR Eukiefferiella sp. GC + + +
ENRRIE Heleniella sp. GC +
B R PRIUE Orthocladius sp. GC + + + + o+ + + o+ + o+
I IRIRIUE Parakiefferiella sp. GC +
TCIRIRILE Ablabesmyia sp. PR + o+
KA RRIUE Macropelopia sp. PR + +
FARLE Diamesa sp. GC
WAREILJE Pagastia sp. GC + o+ o+ 4+ + + o+
HS A PEIUE Monodiamesa sp. GC
IR 8 Gammarus sp. SH +
*2 RAIBRhEMANH L7
Tab.2 Dominant benthic animal species in Nimu Maqu
Yk P RECY)
[FI#& )& Isoperia sp. 0.03
VU55%)% Baetis sp. 0.17
HRRELUE Orthocladius sp. 0.09
TAPEIL B Pagastia sp. 0.06
&3 e ARIDERMSHEE
Tab.3 Density of benthic animals in Nimu Maqu
- s HER BAEB) EPT Fofth B e PRICR} HoAth 8 AR
DA #F4k/m —
%5 (ind/m®)
NMI1 3803 0 0 3 0 5 0 8
NM2 3927 5 4 3 21 80 2 115
NM3 3951 0 0 8 0 0 0 8
NM4 4028 0 0 5 7 0 12
NM5 4183 0 0 3 0 10 0 13
NMo6 4266 0 0 111 15 17 0 143
NM7 4274 0 0 71 2 10 0 83
NMS 4276 0 0 33 3 7 0 43
NMO9 4285 10 0 15 3 3 0 31
NMI10 4584 3 0 63 0 18 0 84
NM11 5150 7 0 3 0 128 0 138
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(143 (ind/m®» > FINM8 5 (1.5312 (g/m® ) sfi, % B F/ME HILAENML. NM3 5 5467, 35758
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AV L) 77.6/%; NM8 5 i AV EE U EPT R AL, S EYEN96.8%.

F4 RAIBHEEZIEYE

Tab.4 Biomass of benthic animals in Nimu Maqu

L= LGSk EPT HoAh B IR Hiber BAEYME

J=X A HFk/m
R g
NMI1 3803 0.0 000 0.0 000 0.0 165 0.0 000 0.0 023 0.0 000 0.0188
NM2 3927 0.0 035 0.2 068 0.0 032 0.0 600 0.0 375 0.0 007 03117
NM3 3951 0.0 000 0.0 000 0.0 458 0.0 000 0.0 000 0.0 000 0.0 458
NM4 4028 0.0 000 0.0 000 0.0 160 0.3 788 0.0 000 0.0 000 0.3 948
NM5 4183 0.0 000 0.0 000 0.0 052 0.0 000 0.0 058 0.0 000 0.0 110
NM6 4266 0.0 000 0.0 000 0.2 698 0.0 153 0.0 145 0.0 000 0.2 996
NM7 4274 0.0 000 0.0 000 1.0 567 0.0 578 0.0 103 0.0 000 1.1 248
NMS 4276 0.0 000 0.0 000 1.4 818 0.0 462 0.0 032 0.0 000 15312
NM9 4285 0.0 070 0.0 000 0.0 243 0.0 022 0.0 003 0.0 000 0.0338
NM10 4584 0.0 002 0.0 000 0.5 340 0.0 047 0.0 000 0.0 000 0.5389
NM11 5150 0.0018 0.0 000 0.0 267 0.0 000 0.5525 0.0 000 0.5810
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Fig.4 Variation of benthic animal diversity indices with altitude in Nimu Maqu
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Fig.5 The relative abundance of functional groups of benthic animals in Nimu Maqu
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