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KR FLUE K AL T 2= B A4 B V0 i B DX, 2 W0 v I b R i T BRSO R i 56 5 B g, b S R I 4
TS SR 1 R L K 2R B KIS 261.5 m, KR IR # KA 812.0 m, M PEZS 227.41 /¢ m® , [Al Ay 22
AR T K S SRR Ve VK L AR B A O AR SCHOK PR T 5 48 T OB RR AN M S R T O TR e VI T I T B
MR A2 6 BRg, T 2009 4F 43 Al 1 58 il Fe RS 108.0 m, K IE & & /K47 602.0 m, BFEZ 11.39 12 m®,
XoF R VA VTR Ui K A 7 DL R i is H A R
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Fig.1 Schematic diagram of sampling stations of Nuozhadu(a) and Jinghong (b)

reservoirs in the lower reaches of the Lancang River

1.3 HBEXESHH

TS ) AR S SR AE T B 0.5 m M 1.5 m KRR A /KAE 30 L, 4 25 537 e 4 W o U6 )5 2% A
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& #% McNaughton HL#EIREL (Y >>0.02) B 5E 2 4> 7K FE WY 1% 35 sh W A #Fh 5 i2 | Shannon-Wiener
Margalel ZFEVEFE BT BT PR F B 1 22 FEPE 5 3 T 0K 25 & 8 0k (WQD FHE IE 5 19 R IR #8877 IR 46 8k
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WA GE T #EAS ;32 F Canoco 5.0 4T CCA 28T, 58 W 1 V1T Ui A6 G K e 17 Wi sl 40 A0 34 ol 288 A 90 1t 2R
BHEFRLR.
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Fig.2 Changes of zooplankton density and biomass in Nuozhadu(NZD) and Jinghong(JH) reservoirs
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Fig.3 Zooplankton density and biomass in each area of Nuozhadu(NZD) and Jinghong(JH) reservoirs
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ZARVETR B T IR AT AR FL IR 3F W 3h ) Margalel 22 REPE$8 w7 L U FIIURG 5 57 0k b e 3 05
%) Shannon-Wiener M Margalef 2281+ 084 & T30 AT AT (PR 1.
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Tab. 1 Predominant species of zooplankton community in Nuozhadu(NZD) and Jinghong(JH) reservoirs
HEFL ik
A Al ¥ R E el ¥ R
ol Vorticella sp. 0.039 i Strombidium sp. 0.070
1 %5 1 Strobilidium sp. 0.144 e sty Strobilidium sp. 0.081
HOE L L Askenasia sp. 0.058 9 5 oy Askenasia sp. 0.031
b 5E Difflugia sp. 0.091 I 52 Tintinnopsis sp. 0.116
ELT SRR gl Anuraeopsis fissa 0.027 R4S Leprotintinnus sp. 0.033
L9l Asplanchnopus sp. 0.130 PeBE IR Synchaetidae sp. 0.095
TS B A8 Collotheca sp. 0.039 EZ &t Polyarthra sp. 0.206
ERNIR V&3 Phyllodia ptomus tunguidus 0.134 Toe Ascomorpha sp. 0.058
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Fig.4 PCoA analysis of Nuozhadu(a) and Jinghong(b) reservoirs
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5 FL U N S AN [R] DS PR 8 7 2 A AR i BT 5 B R R AL IE KR T3 WT 2y 24.9 °C, DO %% k%%
.3 A6 AF19 A DO FHH N 9.03 mg « L '.8.36 mg « LAl 7.41 mg « L' KRS 53 W B #5AIK,
CODy, B HF 2.20 mg « L', TN FE¥{E K 0.57 mg « L', TP EH{EH0.016 mg« L ".3 H.6 A9 A
FEFLIE KK Chla BT R FIE 90 0.47 pg« L1819 pg « L 1 10.46 pg « L ' 5t F WT
H 22,4 °C KK DO FIHME N 7.18 mg « L BEIR TREFLIE . A 5 301 2 0k 34 5 TREFLIE (CODw,
1.67 mg+L ', TN H094mg+L ', TP H0.03mg+L D.H4.3 HZE 9 At Chl.a FEWELHE N
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Fig.5 Changes of environmental factors in various regions of Nuozhadu(NZD) and Jinghong(JH) reservoirs
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AN HEFLIE TSIM 85BN 29.90~36.24,3 AN XK AR A i 2 038 it 3 AN XK o0 T 2Rk &,
W& 2% FREFL U Ak , 3t TSIM 850305 BBl o0 25.89~35.52, 31 F A AT /K A4 2 K b 8 F2ok 25 L i B WK 4k Sk
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HAE CCA 43#T (&l 6) BT 0 A% FL I Gl — il A4 AE (BN 0.247 RN 0,211, {35 58 W V7 Ui 3h ) THE V& A 3R 455
HFH Chla(F=3.1,P=0.024) fl TN(F=2.5,P =0.034). 7% sh ¥t # b 2 p 296 6, 8058 B (Anurae-
opsis fissa) 5 TN IEAH &, Z R 5 B (Asplanchnopus sp.) 5 Chl.a £ IE A 56, 5etfl— 40 — AU 4R IE{E N
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DO(F =3.1,P =0.026) 7 Fsh WAL B Fh 2 b pR 48 L (Leprotintinnus sp.) 5 TN N IEM I, L8 7 B (Tin-
tinnopsis sp.) JCWIEE B (Ascomorpha sp.)5 WT NIEFHIE, Z % B (Polyarthra sp.)5 DO R IEAHK.
F2 BILEBE(NZD)IMFHE(JH)KESHEKEEFIMERFRE
Tab. 2 Water types and nutritional status of section Nuozhadu(NZD) and Jinghong(JH) reservoirs

S waQl TSIM KRR KIKEFRE SAL wQl TSIM KRB KIRE RS
NZD-1 2.733 6 30.84 I TR JH-1 2.879 6 32.52 Il g IR
NZD-2 2.425 2 29.90 Il HE IR JH-2 2.994 6 31.01 Il iR
NZD-3 2.000 2 35.10 Il g R JH-3 2.889 0 30.33 Il R
NZD-4 1.902 0 34.52 Il TR JH-4 2.955 8 30.16 Il g IR
NZD-5 1.995 3 34.55 Il R JH-5 2.865 1 31.24 Il hE R
NZD-6 1.974 7 33.92 Il IR JH-6 2.729 7 29.16 1 TESR
NZD-7 1.998 0 34.51 Il IR TH-7 2.866 4 29.39 Il THE IR
NZD-8 2.222°9 36.24 Il hE R JH-8 2.904 9 25.89 Il HHE TR
JH-9 2.837 3 26.95 1 TESR
0.8F 1.OF
(a) (b)
W AVarl[rella sp.
~ CU”X“ 4 Sp- ~ Chl. a
2 g " Ascomorpha s
< Strobilidfum sp. o N oc AT AN Alf’?"?”’ i 8P
3 N Askenasia sp. o - Tintinnopsis sp.
= 0 o A < Leprotintinnus Sp- skbnasia sp.
S / S pH S 0 Strombidium Sp.
(&1 A . hyllodiapyomus tunguidus & oD WT
Chl. a Difflugia|%p. A s
r Nauplius i3 13
Strobilidium sp.
. Sypchaetidae sp.
Anuraeopsis fissa ™ A
DO r Polyarthra sp. )
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["ig.6 CCA analysis of dominant zooplankton and environmental factors in Nuozhadu(a) and Jinghong reservoirs(h)
A \A
3 3 iR

3.1 I T ERE K B R M Eh M B TR AR AE R K BB R S AR

2021 A7l LI R S5tk A P 3 i Sl W b 2 21 R T A Sl A AR AR N T PR S W R 2R B 2 L ELIR llF S W)
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s BA R Y8
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P vl 2008 AFBEA A I ] TORGFLIE L /NRYT (bl 379 2 S 32 N 1 Bl 82 IR AR K A 3R E A Chla
Jo i ¢ JBE 8 i T AL K AR IR R RE AR 2 PR B A ) A S T Chla 50 R B2 BE 1 S P U AL ) o L R
Ui A 0V D 7 e S ) CANR SR R AR 20 B9 B R UL L 2 K A 25 R 8 TP B AN T B A 2R 7 R TR R A X T
FRFLIE » B 5 9 10 o W I HL R TR Sl W R i A



134 T IR IL K FIRCA RAF RO 2023 %

2015 4F FAN S50 48 B0 G v 3 11 #2158 2 5% i T v V97 W 2 0 19 26 A7 DA JOK . 2020 4F, CONG 4§
TF 5% 2% BH 1% A JR 20 17 52 2 U 17 40 RIS 2 2 A R B PR I S ) %% B s 19 L' LG = T AR IR 5% i 245 2 TR] fef
HRAE PCoA S5 AT AR FLUE ROt i 53007 U ) B W W 22 5, MTAT S5 IUTF 25 R &4 22 58U
(7] Fs G L0 R 55 38 P DX i AR 30U 37 i 20 0 8 R A i v T 3L 3k 6 R W i R N U i 3N ) B R
AFAE— 2E 52 ).

AT FE R FL I A S K T AL I~ I 2 = T R) 2 TR v VI 2 e 3l 1 A s AR T Ve VL T K AR
P18 S R St (] ) 3 B i K AR b s K BT 1 AR AT T AT 22 D B IV VT DA R sl R R A XA
FEAR KR g v FR RS TR Ui s ) A B v 22 5048 R B Y o B SR K AR TS A R DRI K
Bij 6 7K A B 3 R Ak s B
3.2 REILITHHBRKEZHRDNYRBBEEYLNEE S

TFWE B~ By 18 1 48855, %o PR 45 A8 A SRR L BV 25 0 1) 4 32 30 Sl BB K PR 35 1) 5% el AR % CCA 45
AT TRV T VAR GK B VR Ui sh W DL B EVE 454 2232 Chla \WT TN H1 DO S M. /N 7K FE R AR AR £
AR AT ORI IR s W BEVE 454 5 WT TP Ml Chle SIEME. M5 TN 5 G0 56 %5 T 77 i 5h 4 5 7% 41
BT 5 o /NS A A B Ah IS RE S S BEAR DL, 3 B B ORI JEAR B B SN TR sh A 5 WT 3 R K. T A L
PEBR /NI S W) A o Aoe SR 2 AR SRR 8 o Al — 2 I

TV VTR B oK i 2 R IR s A AR 251 5 WT . DO S IEHI 56 WT ANH B 325 5 0 3% 07 sh ) 14 A=
T BB L A 23 T8 38 WU VR U A 0 P RV 5 R o (DB B R I I S0 ) A A5 A R R IR X WT IR L A
U T A 2 ) LR R AR R L R R R K R R S AR B LR RS R T, — R
JEWR T AR XSk WT 922 5, R WT AN J2& 3 52 W0k FL U8 V7 i 2 ) B 05 25 4 1) 2 LR R I 7. L b
DO ¥ B 1 i AR T B3 A0 77 W sh A 9 2k BRI, 05 H. WT Rk A F2 R 28 0eAs L #0283 i /K 1R DO 1Y
WP BRI TVE YL R AR 2K B DO 784k i 355 W 25 15 0 5 W F0 3E 9 45 4

Xt SR AR S WIS R AR T DL R 8 0 RS 38 B B R IR i S T A R L AL SR
AR Ve B AT — 20 R B KRS SRR S AR R BRI T U TN 5 WT i %, 5 DO fl pH 2 IEAHC,
e 43 A 23 8] L IR X8k A 4 w3 00 RN i S SR AR A AR T T 3 A X Sk VR i 3h A E R 45 1 4%
A REAE A, S0k DR T 8, N & S A2, B TN A8 58 5 52 N K 16 8l s mi. B 7 o o B 78 VT Ui
AR GOK K A2 W W N 52 ) T B T Ui S0 0 o IS A ) B — A /N AR Y AR

Mt F
i T ~ T KB IEl T WA+ (DOT:10.16366/j.cnki.1000-2367.2023.06.016).
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Zooplankton community structure and its relationship with environmental

factors in cascade reservoirs in the lower reaches of the Lancang River

Lei Qi', Bao Yufei*, Tan Qingjun’, Xu Yuanzhao', Gong Bin’,
Jian Yunzhong®, Jin Lei', Xiong Danni', Li Tiancui'
(1. Yangtze River Basin Ecological Environment Monitoring and Scientific Research Center, Yangtze River Basin Ecological Environment
Supervision and Administration Bureau, Ministry of Ecological Environment, Wuhan 430010, China; 2. China Institute of
Water Resources and Hydropower Research, Beijing 100038, China; 3. Huaneng Lancang
River Hydropower Inc., Kunming 650214, China)

Abstract: The Lancang River is a famous river in the world. It is also one of the 13 hydropower bases. In order to under-
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stand the impact of cascade power station on downstream water ecology in this region, Nuozhadu and Jinghong reservoirs in the
lower reaches of Lancang River have been investigated in March, June and September 2021, and water quality composite index
(WQD ., principal coordinate analysis(PCoA) and canonical correspondence analysis(CCA) were used to study the zooplankton
community characteristics and the relationship between environmental factors in the cascaded reservoirs in the lower reaches of
Lancang River. The results showed that the water quality of Nuozhadu and Jinghong reservoirs was class [ to [ll » and the wa-
ter nutrition state was poor to medium nutrition. Zooplankton density composition was dominated by protozoa and rotifers,
while biomass composition was dominated by copepods and rotifers. The zooplankton composition in the upper reaches of
Nuozhadu and Jinghong Reservoir was significantly different from that under and in front of the dam. TN and Chl.a were the
environmental factors that significantly affected the zooplankton community in Nuozhadu Reservoir, and WT, TN and DO in
Jinghong Reservoir.

Keywords: Lancang River; cascade reservoirs; zooplankton; environmental factors
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A new-record species of genus Saurogobio in Henan Province—Saurogobio gymnocheilus

Zhou Chuanjiang, Ding Qiqi, Li Juyan, Tang Yongtao, Liu Ruyao, Nie Guoxing
(College of Fisheries; College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract: From 2012 to 2021, the fish resources survey team of Henan Province conducted a comprehensive and sys-
tematic survey of fish resources in our province. During the preparation of the specimens, it was found that the some specimens
of genus Saurogobio collected in the Yellow River and Huaihe River were significantly different in morphology from Saurogo-
bio dabryi and Saurogobio dumerili previously recorded in Henan, and should be different species. In this study, the morpho-
logical and molecular systematic methods were used to identify them. It was found that the lip of Saurogobio species need to be
identified in Henan Province was thin, simple and underdeveloped, and there were no obvious papillae on the upper and lower
lips. Other measurable and countable characters were also completely consistent with the Saurogobio gymnocheilus. In addi-
tion, the molecular phylogenetic analysis based on the Cyt & gene also showed the closest relationship between the specimen and
Saurogobio gymnocheilus in the Yangtze River, with a genetic distance of only 0.9% , which supports the morphological identi-
fication result. Therefore. it is determined that the specimen is Saurogobio gymnocheilus, which is a new-record species in
Henan Province and the first record of its distribution in the Yellow River and Huaihe River(the previous record was only dis-
tributed in the middle and upper reaches of the Yangtze River).

Keywords: Saurogobio gymnocheilus; Henan Province; morphology; molecular phylogeny
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Attached tab, I Names of sampling points in the reservoirs of Nuozhadu(NZD) and Jinghong(JH) of the Lancang River
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Attached tab. ]I  Seasonal changes of zooplankton density and biomass in Nuozhadu(NZD) and Jinghong reservoirs(JH)

BRE/(LTH HEWYE/(mg« 7D

B NZD NZD NZD JH JH JH NZD NZD NZD JH JH JH
WF 0 i 1w W i a3 WF i L W 0 i L

&

3 H  JE/EBY Protozoa  174.83  390.89  463.16  67.63  25.54  41.44  0.024 5 0.054 7 0.064 8 0.0095 0.0036 0.0058
# M Rotifera 0.00 2895  14.47  21.06  12.63  46.45 0.000 0 0.139 4 0.069 7 0.101 4 0.060 8 0.223 6
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k4 22 Copepoda 2.20 10.32 9.62 0.30 0.61 0.44  0.197 5 0.926 0 0.863 1 0.0269 0.0550 0.0395
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Attached tab. [l Zooplankton diversity index of Nuozhadu(NZD) and Jinghong(JH) reservoirs

NZD NZD R NZD i JH IR JTH i JTH i
Shannon-Wiener {8 1.4240.21 1.50-0.04 1.60+0.15 1.2640.19 1.29+0.24 1.64+0.11

Margalef -3 {8 2.3540.12 1.732£0.06 2.2240.13 1.82£0.16 1.72£0.18 2.1140.19
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Attached fig. I Seasonal variation of water environmental factors in Nuozhadu(NZD) and Jinghong reservoirs (JH)




