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Spatio-temporal variation and influencing factors of macroinvertebrate community
structure in Buyuan River, a tributary of the lower Lancang River”
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Abstract: Free flowing tributaries are important for maintaining of the aquatic biodiversity in dammed systems. As an important
first-class tributary of the lower reaches of the Lancang River, the Buyuan River maintains a relatively natural state with little an-
thropogenic disturbance, serving as an important habitat for indigenous fish and aquatic organisms of the Lancang River basin. In
the context of hydropower development in the basin, knowledge on the spatio-temporal distribution of macroinvertebrate community
in Buyuan River and its influencing factors are of great significance to the biodiversity conservation and restoration of the Lancang
River and the rivers in southern China. To address these issues, a detailed survey on macroinvertebrate in the Buyuan River was
conducted in April 2019 (dry season) and October 2019 (rainy season). As a result, a total of 150 macroinvertebrate taxa were
detected , belonging to 5 phyla, 7 classes and 68 families, including 121 aquatic insect species, 20 mollusca species, 3 leeches, 2
oligochaetes, 2 crustaceans, and 1 planaria and 1 nematode. Trichoptera and ephemeroptera were dominant taxa groups in the
whole basin. The density and biomass of macroinvertebrate species in the upper reaches of Buyuan River were higher than those in

its middle and lower reaches in both the dry and rainy seasons. The species richness and the Shannon-Wiener diversity index was
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significantly higher in the rainy season than in the dry season. Among the functional feeding groups, the filter-collectors (41.09% )
and gather-collectors (31.81% ) dominated, followed by the scrapers (11.00% ), predators (11.21% ) and shredders (4.89% ).
Mantel test showed that river width (RW), NO3-N and chemical oxygen demand ( COD,, ) were the main environmental factors
affecting the diversity of macroinvertebrate fauna in Buyuan River. Meanwhile, different functional feeding groups were affected by
different environmental factors. The evaluation of biological index and biological monitoring working party showed that most sample
sites in Buyuan River were at the good level and above (only a few sites as medium level and below) , and the overall water ecolog-
ical condition was good.

Keywords: Buyuan River; Lancang-Mekong River; macroinvertebrate; community structure; functional feeding groups
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Fig.2 Comparison of density and biomass between three reaches of Buyuan River
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Tab.1 PERMANOVA test results of spatial structure of benthos community in Buyuan River

il A B df Rl Y97 F P

Z 1 4415.8 4415.8 1.527 0.054

B 2 7296.3 3648.2 1.261 0.113
21 i) B 2 6129.6 3049.8 1.062 0.357

Gk 34 98322 2891.8

pEvill 39 116666

2 AME AN RS R 25 23 A

Tab.2 Dominant species with different temporal and spatial distributions in Buyuan River

n% %

AT Eoaa

atis rhiiie T stz rhiiy T
S ik SCf ik Cheumatopsyche sp. 0.12 0.19 0.10 0.11 0.09 0.25 0.15
MK B8 Ceratopsyche sp. 0.08 0.16 0.03 0.07 0.05
BRSO I, Potamyia sp. 0.03 0.08 0.04 0.02 0.03
K800 1 Macrostemum sp. 0.02 0.03
Aethalopsyche J&—F# Aethalopsyche sp. 0.02 0.02 0.03 0.03 0.02
) 55 FmF Choroterpides sp. 0.04 0.10 0.06 0.13 0.15 0.08 0.09
VU5 % Baetis sp. 0.02 0.03 0.02 0.04 0.03 0.05 0.03
M7 Caenis sp. 0.03 0.02 0.04
BRI Ephoron sp. 0.03
Jit B Heptagenia sp. 0.03 0.03 0.03 0.11 0.03
5] KWL Antocha sp. 0.02 0.03 0.04 0.04 0.03
ViHLIE 58 Rheopelopia sp. 0.02 0.02 0.04 0.02
A28 22 JE BRI Polypedilum paraviceps 0.02 0.02
4 Corbicula fluminea 0.02 0.02
JIGR S B % Semisulcospira libertina 0.02
Jiit Y6 F Bl — 7 Psephenidae spp. 0.02
BUeH Stenelmis sp. 0.08 0.03 0.03 0.03 0.03 0.03
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Fig.3 Macroinvertebrate diversity index in in each reach and season of Buyuan River
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Tab.3 BI assessment with different temporal and spatial distributions in Buyuan River

FER 25 WEMESR WE WEMEER B e N mE PR

S1 3.65 %3 3.39 7 S12 3.55 7 3.09 %3
s2 3.83 75 3.21 % S13 3.99 R 3.55 7
S3 6.25 rh 3.60 i S14 3.91 i 3.49 h5
sS4 3.83 75 4.65 R S15 4.22 RAf 3.86 T
S5 3.36 % 3.57 7 S16 4.16 [EXd 4.02 RLAT
S6 4.21 BL4f 3.59 % S17 4.23 Bir 4.05 B4t
s7 3.65 75 3.12 7 S18 3.71 i 3.57 h5
S8 4.41 B4t 3.69 7 S19 - - 5.39 BL4f
S9 5.04 R 3.35 7 $20 — — 3.70 7
S10 3.75 75 4.61 R S21 — — 3.98 BL4T
Si1 3.83 75 3.42 i S22 — — 3.29 7

—FIRETEARRAE S19~822 RIPIFEA, TCfH .
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BMWP {0 /3455 o5 M T, BUWP JaiR$5{E R 132.6, 4b F B IF/K T, Hi 52 BUWP 4 F 34~ 183
Z[8], i 22.22% 4k F 05 55 K, 38.89% 4k F R AT /K-, 16.67% Ab F o S5 K, 11.11% b F 55 25 K F,
11.11% AbFi 22K WZE BUWP A-F 71~230 Z ], Horp 59.09% 4b F£8 75 7K, 13.64% 4k + R 47K F,
22.73% 4ib T o 25K, 4.54% Ab TR 22 K, BEAROK B RN VK B AT, A 0 BORBE 5 A T 45 22 7K SF
(£4),

4 AMETUAFRE L) BUWP P45 R
Tab.4 Biological monitoring working party assessment with different temporal and
spatial distributions in Buyuan River

HEA & WMESR WE O NG R BE NG mWE TR

S1 155 %7 178 7% S12 147 7% 129 BT
S2 34 R 99 rh &g S13 94 rp 45 164 %
S3 36 B2z 107 rh 4t S14 113 R 222 %
S4 100 rh 45 84 rfi4g S15 100 rpis 213 T
S5 118 BT 193 7% S16 59 B 114 KT
S6 183 %3 168 7% S17 113 RLAT 230 %3
S7 143 L 90 rh 4t S18 128 R 192 %
S8 156 75 177 75 S19 — — 71 L85
S9 113 BT 144 Rif S20 — — 159 7
S10 63 (58 167 7 s21 — — 94 rh 45
Si1 130 RAT 162 75 S22 — — 162 T

—FRRBRRAE $19~ 522 SATREA T
3 itig

3.1 KRB BE L S HFIE

L SR I 1) i 08 2 ST O A A A W 2o R TP B TR Y L N VTR e VT B
— Y SRR T AR ARZS ORIV VLR K AR AR AR A T R S I B EREE T L ASHF S e b v
SRAEFNRAJERGBI Y 150 A4 FE 850, 55 74 R 4t X L2 A2 1 P 3] 3 20 06 9 V0 52 30 55 45 90 55 /N SR T (61
) B AT (98 i) AN G VTS B LLAKTT (41 Fi) COUMIEG, BAT B R W R AR X 5 i A
BN AR A 56 o AN YT KIS S HMI 5/, T 5 25T 1T g 9T 37 3o P 169 7 PR T i i
TG YAE—E L RIS R A1, SBUD A E S A T o MRS T, B TOK RIS R
IR K A B AR FE A AN VT3 ST 2 O A, an B3 H e e H A5, 10 A 215 A e eyl D) LS 1 Ak 22 )
PR EFSRE O THT R e T I T R Ve VT B X R gk A B AR A T R RO SR B 1R R
DX AT AP ANLT KT BT R T 4t s R i 2 BB M A R A R A R
(R H 0 3B E AR RS TR R B 40 IR R R R . AN, KR A W N A SR
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Attached Tab.I Characteristics of water environment parameters and ANOVA of Buyuan River

IR bR B CES P
ot i Tl ot i Tl
TN/(mg/L) 0.671+0.16 0.5940.23 0.46+0.18 2.36+2.23 1.09+0.37 1.16£0.70 <<0.01
NO;3~-N/(mg/L) 0.37£0.15a 0.16+0.02 b 0.19£0.06 b 0.38+0.27 a 0.1740.07 ab 0.11£0.04 b 0.96
NH;-N/(mg/L) 0.22+0.19 0.16£0.22 0.261+0.29 0.8440.15 0.681+0.33 0.73£0.23 <0.01
CODpin/(mg/L) 4.88%+2.17a 2.03£0.97b 2.43+1.34ab 2.64+0.85 3.32£2.48 2.41£0.70 0.96
TP/(mg/L) 0.29+0.16 0.09£0.11 0.13£0.10 0.12£0.06 0.13£0.05 0.11%0.03 0.49
WT/C 24.5940.53 25.7540.72 25.0611.88 21.03+1.53 22.13£0.97 21.37%£1.04 0.07
pH 1H 7.47+0.37 7.49+0.24 7.66£0.09 7.34+0.29 7.57£0.09 7.43+£0.11 <<0.01
DO/(mg/L) 7.00+1.32 7.914+0.53 7.66+£0.47 7.83+1.26 8.421+0.84 8.194+0.74 <<0.05
H 52 CON/(s/m) 248.89+52.65 297.97420.85 284.07+35.94 245.96+38.96 272.67+15.28 262.76 £26.5 0.11
% RW/m 7.67+2.05 50.02+28.71 52.47+37.36 20.43%16.16 50.67+27.24 38.69+26.7 0.09
W V/(m/s) 0.161-0.04 0.3540.24 0.63+0.38 0.2940.15 0.35+0.24 0.29%0.15 0.53
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Attached Tab.II List of macroinvertebrates in Buyuan River
kb FFGs 5  WH | Wk FFGs 5% WF
Y] Nematomorpha 695 £210% Siphlonurus sp. GC +
28 U Nematoda 70.0% 1 Ephemera sp. GC + +
1.2k Nematoda spp. PR + 713807 Ephoron sp. GC + +
Jw I Platyhelminthes 72. /NI Ephemerella sp GC + +
N Turbellaria 73 5T 07 Serratella sp. GC +
2.9k H Turbellaria spp. PR + 747 i hE Cincticostella sp. e +
T Annelida 75 55l Isonychia sp. FC +
L] Hirudinea 7657147 Neoephemera sp. GC + +
JowriE H Arhynchobdellida 77 AT FE0E Choroterpides sp. GC + +
3R Erpobdella sp. PR + + 78.4H e 07 Leptophlebia sp. GC +
4. g Barbronia weberi PR + 79. 1A LE 07 Potamanthus sp. FC +
WiE H Rhynchobdellida 80.41.401% Rhoenanthus sp. FC +
5.0 Helobdella stagnalis PR + + E#H Trichoptera
HEN Oligochaeta LKA ARt — & Athripsodes sp. GC + +
sl 5 Tubificida 82 KA Ak Fl— & Setodes sp. GC +
6.7 Hi 7k 2245 Limnodrilus hoffimeisteri GC + 83 VB A Rt —Fh Limnophilidae spp]1. SH + +
7. 7530 | Branchiura sowerbyi GC + 84 VB A kRt —Fh Limnophilidae spp2. SH + +
AR Mollusca 85 B MR — & Nemotalius sp. Sc +
IR Gastropoda 86. 7B MRt — )& Ecclisomyia sp. GC +
FHRH Basommatophora 87404 Dy 5 TE Fr bk Pseudostenophylax SH + +
granulatus
8. R e it Physa acuta Draparnaud N© + + 88 Al Bl — & Apatania sp. SC +
9B N Radix swinhoei H.Adams SC + + 89 f1 ik Fl— )& Gumaga sp. FC +




105085 b2
11LH% Mg
12805 i
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13 A 5 12 15
14. 21 fi i3
15K Sz
16 G i
17. G0 [ 475 A W

18. iR e ) i
19. 6875 5 1) i

20. 151

21 R Vil
2N

IHH

22. [ T e
23 A i
2475 A TG 1A ek
HIERE
PARGLN

26351 ER I
SHH

27 IR
BT
RS

X H

28U IR I
29 KR
30.HER L 2RI
3L Z AR
32 4R RBEIRIL

33T BERR I
34, XARIL
35 FIRR

36. 32U JE —Fh
37U AR
38. {5 F AL
39. JI TR
40. 5 BRI
415 FRRIL

Radix ovata

Radix auricularia
Radix lagotis
Mesogastropoda
Bellamya aeruginosa
Angulyagra polyzonata
Alocinma longicornis
Stenothyra glabra
Lithoglyphopsis ovatus

Semisulcospira libertina
Semisulcospira
mandarina

Thiara

Sermyla riqueti
Lamellibranchia
Unionoida

Unio douglasiae
Schistodesmus spiosus

Sinanodonta woodiana

Eulamellibranchia
Corbicula Sfluminea
Miiller

Sphaerium lacustre
Anisomyaria
Limnoperna lacustris
Arthropoda

Insecta

Diptera

Rheopelopia sp.
Tanytarsus sp.
Polypedilum paraviceps
Polypedilum scalaemum
Cryptochironomus
digitatus
Stictochironomus sp.
Dicrotendipes sp.
Chironomus plumosus
Chironomus Meigen sp.
Paracladopelma sp.
Microtendipes sp.
Psectrocladius sp.
Cryptotendipes sp.
Cyphomella sp.

SC
SC

SC
SC
SC
SC
SC

SC
SC

SC
SC

FC
FC
FC

FC

FC

FC

PR
GC
GC
GC
GC

GC
GC
GC
GC
GC
GC
GC
GC
GC

90. Fr ik Bl —

91 /INAT ik

92 f2 Ak

93,75 Ak

94 fi 11

95 S ik SUF 1%
96. M SUA bk

97 KA BUA i

98. Aethalopsyche J&—
i

99. Potamyia J&—Fh
100547 %

101.J8 A7
1028 XA A7 K
103. 61147k
10498 7 8k
105 FRE A
BAE

106. 446
10788 — 8
108. K 1114

109. 454

I H

110.

111 —Fp
112888 —Fh
11348 —Fh
114.2 il

115. 385
116,38 29 54t
11747 fijigt

I8 F R ARy it

119. K 2 HF4E
120.454 1
121 R EH
1221 i
123 I R
124 3R AR 45
125. 7K

126,35 3155
127. KAy

Oligostomis sp.
Hydroptila sp.
Ecnomus sp.
Glossosoma sp

Stenopsyche sp.

Cheumatopsyche sp.

Ceratopsyche sp.
Macrostemum sp.

Aethalopsyche sp.

Potamyia sp.

Lype sp.

Rhyacophila sp.
Chimarra sp.
Melanotrinia sp.
Goera sp.

Ueno asp.
Plecoptera
Togoperia sp.
Tetropina sp.

Oyamia sp.

Leuctra sp.
Odonata

Euphaea spp.

Chlorocyphidae spp.

Coenagriidae spp.
Calopterygidae spp.
Polycanthagina sp.
Anaciaeschna sp.
Stylurus flavipes
Leptogomphus sp.
Orientogomphus
armatus
Merogomphus sp.
Sinogomphus sp.
Stylogomphus sp.
Heliogomphus sp.
Lamelligomphus sp.
Davidius sp.
Orthetrum sp.
Brachythemis sp.

Macromia sp.

FC
FC
FC
SC
SH
FC
FC
FC
FC

FC
SC

PR
FC
FC
SC
FC

PR
PR
PR

SH

PR
PR
PR
PR
PR
PR
PR
PR
PR

PR
PR
PR
PR
PR
PR
PR
PR
PR

o+ o+ o+

+

+ o+ o+ o+ o+

+




42 W FE IR I

43 3R LRI

44 HLRARI—Fh
45 HL IR —Fh
46. HL R RIS —Fh
47.1

48. 5K

50. Yamatotipula J&
—

51AER I

52. Cutipula J&—Fh
53.JE R

54. 0%

55,00}

56. Ly FF—Fi

57. Atrichops J&—Fh
584 SR

59 HEK 2 i
60.ith i

I H
61.P9745 g —Fih
62.975 deg —Fip

63 48T

64. % 1%

65.411i%

66. i IF
67 AUB b
68. 7= HH T

Demicryptochironomus

sp.

Cricotopus sp.

Orthocladius spl.
Orthocladius sp2.
Orthocladius sp3.

Simulium sp.
Antocha sp.
Hexatoma sp.

Yamatotipula sp.

Tipula sp.
Cutipula sp.
Cheilotrichia sp.
Bezzia sp.
Tabanidae spp.
Athericidae spp.

Atrichops sp.

Rhamphomyia sp.

Rhaphium sp.
Limnophora sp.
Ephemeroptera
Baetis spl.
Baetis sp2.

Baetiella sp.

Prosopistomatidae spp.

Caenis sp.

Heptagenia sp.
Cinygmina sp.

Epeorus sp.

GC

GC
GC
GC
GC
FC
SH
SH
SH

SH
SH
SH
PR
PR
PR

PR
PR
PR
PR

GC
GC
GC
GC
GC

SC
SC
GC

+ o+ o+ o+

+

128 K FL—Fif

129 Dy Rt —Fh
130. K HEFH—Fh
A
1312 0504
A
132 3 /KR

133 k7K R

134. Potamomusa J&—

i

i H

135 3% e i —Fi
136 Jfi% e FH —Fi
137 fi Y F Rk —Fi
138 fit Y Rk —Fi
139.7K f FE R —Fi

140K f R — 8
141,00 5 E

M H

142 38 Rt —Fh
143 780
144 K &

145 %8

146. B IRt —Fh
147/ k) ids
148. 3 L —Fh

+2H
149 KB ARRL—Fh
150. B F 4R

Macromiidae spp.

Corduliidae spp.

Cordulegastridae spp.

Megaloptera
Protohermes sp.
Lepidoptera
Eoophyla sp.
Eristena sp.

Potamomusa sp.

Coleoptera
Stenelmis spl.
Stenelmis sp2.
Psephenidae sppl.
Psephenidae spp2.
Hydroscaphidae
sppl.

Berosus sp.
Hydaticus sp.
Hemiptera
Naucoridae sppl.
Pelocoris sp.
Rhyacobates sp.
Neogerris sp.
Gerridae sppl.
Micronecta sp.
Aphelocheiridae
sppl.

Decapoda
Palaemonidae sppl.
Macrobrachium

dienbienphuense

PR

PR
PR

PR

SC
SC
SC

GC
GC
SC
SC
PR

PR
PR

PR
PR
PR
PR
PR
PR
PR

FC






