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1 #MRIEFRE
1.1 HREXEHER

5 DX A T3 BT R i A G T L R OR
Fo 0] 1 5 R F 0 o 3 R ORIRT T gt DX A i i LT
H AR K R 50~80 mm, 117 7% % 2 Al 34 2 100~
3 000 mm, H R U#fE A B IR B Z 10 A % i 30 a T
(s Y B R AR R R T AR R 7R
ZE 1 R L1 S R AR A K B 2 T B B Ui
B EEE R T — I (6—9 A)M ., AR EL
FL T8 BRI ZR B 7 L 424K 813 km, 23l X AR
TR R B KR S K SRR SR T 6—
8 HIW! A B —[A] 4 2R 18 O P TV AR
LR (o KRR

B FE I 2 BRI 5 AR BT Y B2 18D
A7 T3 R G R md 2 9 wpib o7 it b o 1970 4 LA
oK ¥ HUR LR R I , 15 490 30 1328 i o v T A
i, I R EAN S . H 2020 4%, 5 21 IR A S
IKGE G L £ 457 F5 08 7K S TR R R ] L T AR A
PRI R 0% B RN A B S A
12 RESWERE

FR A3 BT HIE RRAE , ) T2 b ], R B
2K SRy 25 5 D s R A R AT U A6 AR A, R A 0 A LR
1. T 2019454 .8 A .10 A Xt #4 BT R i K ik
TIA ST, 20204F 6 H AT #h SR RAE . 7E3E B
TR 3 RAE s AR e AL AR h 4
JRELTR 6 1 RAE AL, A 3o HAROK L B T 5
TR AL IR R I G LY LA S SRR
W E RS 1
1.3 HFARRREMSLE

i 1/16 m* ek RS AR 4 R AL KA sl )
TP FE R R AE 3~5 . LA 250 pm FLAR 1) 43 FE 4 i
XTSRRI HE AT 08 U , 7F & B X R AR 2R 47 Pk 45
ZIETA T5% CEERAE o )R A 350 58 R b fl B 4
FEFPAS G B R S YR AR K 4R 2%
KRG, T 02— REFR I, fem 308 %
J& (ind./m?*) FIA= ¥ & (g/m?) .
1.4 KEEIBILIEHR

et 7K 43 B A S 7 7K A4 () 7K i (water temper-
ature, WT) | %5 fif %6 (dissolved oxygen, DO) . g fis &
(pH) . H, 5 K (conductivity, Cond) . & (salinity,
Sal) . BV PE [E A (total dissolved solids, TDS) .4,

xRl RELSHER
Table 1 The distribution of sampling sites

44 FR g 2753 4 /m
Site name Longitude Latitude Altitude
FEITR Headwaters 81°17" 54" 40°32"1" 999
HL[MHL Yingbazha 84°13'47" 41°10'51" 919
TA$HI Qiala 86°36"40" 41°3740” 867
HAKHE Y Qiemo 85°41'43" 37°43'59" 1750
J& 13 Longkou 85°35'56.27"  38°1'36.74" 1342
KR4l
Second water 85°30749.93"  38°12’51.44" 1209
distribution hub
B AGI 3
Environmental 85°46'30.77"  38°28'3.65" 1125
monitoring station
F.35% Wuweichang 86°3171.16"  38°40'34.13" 1015
FCAT S Washixia 86°40'7.58"  38°45'47.37" 989
B Taitema Lake 88°18'8” 39°29"38" 797

{38 J5 H 47 (oxidation-reduction potential, ORP) ., fifi
JHGPS GE M T RAC RN A E S E R 75
RHUT LOKAE 4 CTORAT K LT [0] 5236 2 A X B R
(total nitrogen, TN) . &L B% (total phosphorus, TP) (&
ZU(NH, -N) B A (NO; -N) LA A A (NO, -
N)AEFEFR A TINAE o 52 T K B SR 17 J kAT o
1.5 HUESW

1) ZFetEda 805 . R W Fh O 34 52 46 2L
(Y) . Shannon-Wiener Z #£ P45 4 (H') \Margalef
& IR R (dy) (Pielou ¥ 5] FE 45 %0 () L} Simpson
(D) ZHEANEFR BOS IS sh W i Is 45 i e AT 0 o 3t
BAKIE

(1)%ﬁ|ﬁﬁt§§‘f§?‘§%ﬁz(lf)m;Y:N,x%‘

e N ZRIR 4 R FE ST A YIRS B8, N,
B i AR B, /R R 2 R e 45 R AR S B
AR, 2 Y =>0.02 B IR R iEvE T 0 A 35

(2)Shannon-Wiener Z T8 (H') .

SON &>

H’:—Z(WX log; N
A, SO B FE Nl i AMAEG N R
S
(3)Margalef Y 4= & L5 dy = (Slr:Ml)
L, SACER T LR, NARRI RIS BT

H
(4)Pieloufi#:/ =
og, S
1, H' 24 Shannon-Wiener 3§54, S ¥ Fi 4k .

(5)Simpson ZHEETEED=1— i( 11\\771 !

i=1
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A, S RN BB, N R BRSNS A
PIFp AL

2) Gt orr. SRR 5 2270 Hr )7 (One-
way ANOVA) ZrAfr AN 6] H A5 AN [F] X8 BRI A 5~
A Sh % R R M AR R 2 R . R
Mantel 16 55 73 1 I 4 22 FE PR RO D e B 2 1
FHIREG R F B R F
1.6 IhEEREBRIXISY

JEAT 20 ) Tl B A 45 H A AH T 10 25 A FR AR 5l AR
ATIRE AN A PR 4LA T AR R 3h i 4
£ 7 AR AT LICKE EE LA Y] o T i O K A8 R A
YR 53R 5 A DI RE R B HE « B A & (collector
gatherers, CG) , WA DR TS BT 5l bt 3 T 00K Py 4
WY R oo uE B 2 (collector filterers, CF) , JE £
BT TR £ P R, B £ OB — R /D 5

17 (scraper, SC) , HiI U Jit 3 10 55 0K K & 1
(4 M 25400 5 307 B % (shredders, SH) , 38 12t PELIEE , #5540
I ol p s R AR HCE W 5 3 & & (predator, PR) , {2
&/ B MO AR S RS, B RS )
R A BB 43 B A, B3 O 2 4 0 1 R 2 2 0 I B
IS

2 ZERESH

21 WEEF

B[R 2 7 22 43 M (One-way ANOVA) 25 3 i
R B T RK IR pH L SR R B R
[ A S 30 R A | R 2R I A TR R (A 3 A /K L
W 2 () A7 AR 2 35 22 5 5 5 K T KT, U e 4 L
RO ASR WY AR AE 3K SO R A AR e 2
(%2,

F2 BEAMAHTHFREARRRGHTEEREF

Table 2 Environmental parameters of different months in the middle and lower reaches of Tarim River

Febr & FLUR T T3 Main stream of Tarim River /R Ei Qarqan River

Index 5 A May 8 A Aug. 10 A Oct. 5 A May 8 A Aug. 10 H Oct.
K/ CWT 16.57=1.60b 25.4741.33a 11.814-3.40b 22.6024.81a 18.8745.23a 7.5543.99h
38 /(m/s) Flow velocity — 0.63+0.21 — 1.0940.55 0.70-£0.72 0.97+0.69
B /cm Transparency 5.21+£2.16 6.00+4.95 2.80+£3.22 — — 2.834+1.6
pH 8.080.13b 8.91+0.17a 7.24+0.13¢ 8.52+0.16a 8.48+0.05ab 8.31£0.06h
WA/ (mg/L) DO 7.38+1.19 7.40+1.21 8.52+0.77 7.65+0.55b 8.084-1.10b 11.75+1.32a
H1L 5% /(uS/em) Cond 1925.80-644.27a  718.33+214.52b  586.674-14.74b  761.50-362.25 1046.00499.84 837.004-249.92
8%, Sal 5.2674-3.52 0.354-0.11 0.254-0.01 — 0.58-0.24 0.63+0.20

ST R A/ (mg /1)

5958.33£3 777.00

351.674109.32

TDS
AR JFE L /mV ORP 155.63+31.64ab 102.17427.42b
M/ (mg/L) TP 0.05+0.01 0.0540.01
M/ (mg/L) TN 0.50-£0.21b 0.5340.17b
AT PR AR/ (mg /L

PIRFERR LA/ (me /1) 0.040.02 0.05+0.01
PO,

A A /(mg/L)NH,  -N — 0.3140.21
A%/ (mg/1L) NO; -N — —
WAEA A/ (mg/L) NO, -N 0.01+0.01b 0.03-£0.00a
B LT A A

PRI (me/1) 3.50-2.40 1.5340.21

Permanganate index

252.46+218.79

1218.33+691.61  754.004303.42  816.85+244.81

228.10£53.16a — 114.5+9.66 185.44-21.91
0.062=0.01 0.1140.05 0.0720.03 0.1640.11
0.9740.10a 0.7640.31ab 1.22240.10a 0.7440.18b

— 0.1040.00 0.064+0.03 0.1440.09

0.14£0.09 0.24+0.31 0.20=£0.03 0.13+0.20
0.43+0.21 0.544-0.03b 0.9340.12a 0.184-0.08c
0.014-0.00b 0.014-0.00b 0.024-0.00a 0.014-0.00b
2.174+1.33 1.8741.01 1.2040.56 1.3540.31

T R R — SRR TR R — 0 AR R H 6 2 8] 235 22 57 (P<<0.05) , RAR T RERR L R 28 57 . LA RN 2 H B ok o

Note: Different letters of the same parameter in the table indicate significant differences between different months in the same river (P<<0.05) ;

Unlabeled letters indicate no significant difference. The horizontal line indicates that data is missing in the current month.

2.2 FHZEAR

B BT v T it B A AT S 97 SR
JEF 3114410 H 278, WY I TYMERZ,
ST 86 i, Forf 82 R Kk AR B AL, EEE S RGH H (47
Ff) HE (14 Fp) 502 H (I3 R0 R 59116

i SIL7/ TN RE LS

B BUARTT - iR 5 2R AN 3 4 36 B, Horhok A=
U 31, 322 phy XU H 48 ORI, o5 PR B A
75% . AR ELERAE B RN S 4 60 Fh, ok A= R
LSOp LN S JEPYSAS I Ch N SR L SR
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IR R 45.00% .15.00% F113.33% 5 5 A HE T4
S50, AR 5 R, 4R ED IR 4 B B 1 28
o, Herpok AR L e 26 Fh, =2 fq dE e H I H AT
W H R, 55 bR BB 17.240%6 .13.79 %
51.72% ; MeAMAA FE B KA R AL B G
23 ZEMEYE

B HLAR] 900 4 IR BT 5 6 R F 00 1) RS G 3
WS- 34 % FE 43 59 R 263.15.,211.16 i 141.52 ind./m?,

800
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600} w8 Aug.

500F 810A Oct.
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0
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=l B
5 un B

=Rt
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IR B

W River basin

E1

2 AR R 3 5 2.28,0.47 F10.35 g/m?. JEE A
B ) R A W AE 5 H T8 B e A, 3 AR T
TR BRI 6 R 3000 B4 9 B 43 ok 672.52,
368.00 F1248.98 ind./m*, A= ¥y #4351 24 7.07 .0.60
0.83 g/m*, Hrfr 3 ICFERE HURIA AL, 42 /R Byl
R I A R NTE SRR W R R
7 LU A O R ISR (T 1) o

o5H May
w8 HAug.
B10H Oct.

0.
PEHRM TR R =Rt

Tarim River Qarqan River Taitema Lake

WIS River basin

BEATP THEARREBKRANNEEA RENEB)

Fig.1 Density(A) and biomass(B) of macroinvertebrates in the middle and lower reaches of Tarim River

24 LB

B B vp 7 9 DX IR A0S 2l 4 00 3 Aot DL 0y
F(F3) o Horp B BRI 0 L3 Fh by i 1 s
PEBL(Glyptotendipes pallens) & FEIL (Chironomus
riparius) K 2 AR (Polypedilum scalaenum) Fl
7 5 5 BEFE WL (Stictochironomus sticticus) . /K B
TP A A 2SR 3 08 1A (Cryprotendipes
sp.)o BRFELI LR A /NI (Sigara straiata) |

F3 BB TERIE S XIS RS
REFRRBE

Table 3 The dominance and dominant species of

macroinvertebrates at each research area

e 1§E7ﬁﬁf KV NERT ’E?%I%?ﬂ'ﬁ
Dominant species Tarim Qargan Taitema
‘ ) River River Lake
/NRISE S. Straiata 0.06
i )
K f‘?.ﬂzﬂlﬁl 0.04
Donaciinae sp.
R IR 1 0.22
Cryptotendipes sp. ’
TEAKMERRELL G. tokunagai 0.19
R AREARESL G. pallens 0.04
G 22 JE SR P. laetum 0.13
RIFERL C. riparius 0.12
M 2 JEFEML P. scalaenum 0.02
Wi G BEREIL S. sticticus 0.02
%k 1F Ceratopogonidae sp. 0.04

K 3 B RE 1 Fh (Donaciinae sp.) . £ 7 Jiff # £ 5
(Glyptotendipes tokunagai) 4t 22 JE£ ¥ 8 (Polypedi-
lum laetum ) 1B 1 Fh ( Ceratopogonidae sp. ) o
2.5 [RIEZM S

AN [] XA /] 3 1) Z2 RE AR B T B 4 SR ke
4R o BR B A Margalef W1 Fh = & FEF5 44, Shan-
non-Wiener £ F£ ¥k 5 $URT Simpson £ #E1E 48 07 5

H#10 H H A W3 2% 7 (P, =0.043, P,;=0.048,
P,=0.038) . AR E, N5 HEI10 H 8 B AW T
T Z AR SO L BRI B, T 4 R 5 &
FEE I ZRE PR R LT g
2.6 IhEelERE

5 HL R AT Uit S ) A B R LANSCAR O T2
AR A Z e e A A R 2R
5HEN10 H 38 BN iU 834 i L il 98.26 %
FRERIT 71.43% , I TR (R 3 S
ReeAE (Al ¥ B9 238 BT o5 A L e R
JEA AT BRI, i 0.52% EFFEIN T 28.57% . %R
Byl 5 0 2L E N =, 5 1 98.04 %6 ; HoA DB
BEEHEAE 10 5 LuA Frsg 4 &3 & L 38.63%0,
B A7 L 10.23 %0 WUER B AT R L BB 4, o5 e
50%. G5 H LIS Al o 3 Wi
di b 65.23 %, d B b 34,4590, 8 A U LA &
MW 3, B & 5 L 39.47% I8 5 Lk
47.36 %0 B 5 T R 13.16 %65 10 H A 3h )
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Table 4 The diversity indices of macroinvertebrates in the middle and lower reaches of Tarim River
A £ DX Aty TS AR EL AR BURTEEL B )E R 1 Vel AR E
Survey area Month Margalef index Shannon-Wiener index Pielou index Simpson index
. . . 5H May 1.70 1.43 0.68 0.67
B AR T _
o 8 H Aug. 1.36 0.97 0.50 0.44
Tarim River
10 A Oct. 1.29 1.33 0.80 0.67
. 5J] Ma 0.27 0.37 0.29 0.20
2R T N Y
Qarqan River 81 Aug. B - - -
10 H Oct. 1.30 1.31 0.81 0.67
) 5 May 1.45 1.37 0.63 0.71
Rt A ) . ;
Taitema Lake 8 Aug. 58 57 0.75 0.7:
10 7 Oct. 2.22 1.84 0.77 0.78

e LR R 2R BT 8 H AR JE . Note: Data for Qarqan River in August were not available.

DA I B O B i e 33,3300 il B
Ol 52.63%, MR E R TR EZ LA
14.04% (181 2)

m JETE Collector-filterers B &I # Scraper
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#+E 70t ]
= 3 —
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==
HEE 5ol —
&3 m
e 40}
09 =
@ 5
] 30t
2 20f
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Z 10t
Z 0
~ 5 8 10 &) 10 5 8 10
B WA 3 KViN=R) BRFED )

Tarim River Qarqan River  Taitema Lake
WL River basin
B2 KWz R RBHNENFEE
Fig.2 The relative abundance of functional feeding
groups of macroinvertebrates
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Fig.3 Mantel test of diversity index(A), functional feeding groups(B) and environmental factors
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JEAT Bl 1) %% BE A Wy R AR AN [F) A0 Z (B A A
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10 A, 3% A BE S 38 BT T ¥ it 3l v 42 0 1 A8 Ak o
o 32 LT R R R R R A, 6—9 A
P& HLOR ] H T i I 0 AR S A AR AR T
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HBLE R B AR
32 [K#ish¥IIheEiB R EE

TEAMT G, & 58 3] D Re 48 £ i 2 5 3%
AT A BRI 2257 . BUEH I RIS
22K BT R ) BE A B A S B R 4y, ik R g
FETE ) Y R RE O T 47 b 3E N R VDR R A R
K, [A] It R DK A DL o & e v IR O

Yok P A w0, AT i PRV R R O B, B
FEE W oK AE AR a AR N 2, Ty
Ret SR AL A TR, R D e E
M EE N+, ESRENE YR FEEEE
MR, SRS B A 4L At B i 24 20

M5 HEI10 H 34K IR # 4 A T RE,
M EH A m. —Jrm, | TEYkEE
LA REVE A AT KT R K T HoAth
FEVEAEAER R DT, S 80T FLA AR R Anisc 48 35 0 o e
AW /DN 5 55— T, BEOK SR BT AT sh i %% B R A=
Wy (G KR R B R R R 2 Y T ), Wi g
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Community structure of macroinvertebrates after ecological water
transportation in lower reaches of Tarim River Basin

ZHENG Zhiwen,ZHANG Kui, HUO Bin, SHEN Jianzhong, ZHOU Qiong, WANG Jun

College of Fisheries, Huazhong Agricultural University/ Key Lab of Freshwater Animal Breeding ,
Ministry of Agriculture and Rural Affairs/Engineering Research Center of Green
Development for Conventional Aquatic Biological Industry in the Yangtze River Economic Belt,
Ministry of Education, Wuhan 430070, China

Abstract In order to understand the aquatic organism resources and characteristics of aquatic ecologi-
cal environment after ecological water transportation in the lower reaches of the Tarim River basin, from
2019 to 2020, the community structure of macroinvertebrates in the middle and lower reaches of Tarim
River, Qargan River and Taitema Lake were investigated , and the environmental influencing factors were
evaluated. The survey results showed that a total of 97 taxa of macroinvertebrates taxa, belonging to 3 phy-
la, 4 classes, 10 orders and 27 families, were identified in this study. Aquatic insects were the main groups
(82 species) , among which Diptera (47 species) , Coleoptera (14 species) and Odonata (13 species)
were the most numerous taxa. Chironomidae species were dominant in different regions. The average densi-
ty and biomass of benthic animals peaked in May, which were much higher than those in August and Octo-
ber, but the diversity indices had no significant difference among different time and space (P>>0.05). The
main functional feeding groups in Tarim River and Qargan River were collector gatherers (95.89%,
91.86% ) , while the main functional feeding groups in Taitma Lake were collector gatherers (50.68%; ) and
predators (34.12% ). The Mantel correlation analysis showed that ammonia nitrogen, dissolved oxygen and
potassium permanganate were the main environmental factors affecting the diversity and functional groups of
benthic animals. The results showed that the composition of the macroinvertebrates community in the Tarim
River basinwas relatively simple and the ecological environment was relatively fragile. Therefore, it is neces-
sary to carry out and deepen the ecological restoration and management of the rivers in this area.

Keywords Tarim River; macroinvertebrates; diversity indices; functional feeding groups; environ-

mental factors
(WAEHH A PHT)



