HF40% HL5 W
20214 9 H

ook W k%

Journal of Huazhong Agricultural University

2,
¥

it Vol.40 No.5

Sep. 2021,126~137

PRBE AL, BT L5, 2017— 2020 4FE DL T Ji /K 4B AW T TR B K AR At 35 [) ], A rpooll K224, 2021,40(5) : 126-137.

DOI:10.13300/j.cnki.hnlkxb.2021.05.016

2017—2020 F NI FRKEEM R FER R R ZHUBES

s E S,
GEEFLRRELEEL MR
1Aed b K 2K & 2, KX 4300705

2RIZHFFREFREEAYFLGELRKFTHRIAEZARL T . KR 430070;
3.9 K EHFH R R K IR E B R AT, KL 430223

BRELWHIOES, ZRT!
2L RN

AN

WE W DUK AR A B8 IR B A i) 8] 48 A6 4, 2017 — 2020 4R [], 0 S0 T3 B0 H L &3 1A b
LB 0 28 7 R A W) MK A v S5 R R S5 A W R IR AT S MR A AT . MORAR A2 98 B Hh &9 A
LIt B A R TR IR A 7 1T 718 116 B AR g TR R IR £ 3k 46 Bl s R 12
T, LURESE TN . WRUESh W LB 0 55 T8 86 B, Horh 4% il £ (L 48 B0 s (L3 Fk 8 Fi, LUR A S £, K
A SR ARG AR 16 B 24 J8 29 b, B WD B0 M R AE . 5 A 25 W BN AR LE L DUTE T R £ 28 A 2 08 > 38
i, EE LB/ 2 32, A8 ) 85 L b AR SO B kA5 . BT 28 27 A, BOR R ZEHOT BE i AR /N B AL
ATl R R R IR U Y R 2 R A A Y R DT RG IRRs R 2RI 2 A Y R R
BT KA RS R R R TR BRI SRR IR TR TR BUT RS ST R S5 OK R TR
BE LT R D AR A A S RS L T A R AR | B 3 VT BEK R A B A UK SO AR A AR AR B SR AL

HEAR 0P A5 R FRAH G Al IS0 S S I RS e i B S\ T BRI S AR AR

DRBULL il B3 R 45 FR35 B AR 4 )
ES - 0
HMESES S932 XEERIRES A
DO S AT K, IR TR Db, T

BALA R INCAKIL, 2K 24 1570 km, JHLH

Db b 0 VBT P 2, PV 10 22 b v it Y B

B TE 22U B LUR R W VLB 2 VLD

TWHICAKIL, UL TRakEEEE . ERE

“PU R F AR (Parabramis pekinensis) 55 2 4

U £ 28 0 e Hb | T2 7 O A R R b
1973 AF-Ad 15 0 AL i w1 A B9 P K R A A

B A G 40 AF SR R K A6 JE 2 TR DU R iE

BT I 2 KR AR 5, IR T I i A A R G

SE R LA KOK A R ) 22 A A5 DUTE T I AR AR 3R

b ¥ R ZU s ] AR S RS B AR I

VLK AR A 5% 5 30 BRI (1] 728 Ak s 34, A7 b B %f

DU 7K A= A 5% 050 8 o 4F W 0 (=) B 38 7] 2Ky

Wefm B . 2021-03-22

AT A AN 0 BE RV I B IR S R B IR A7 (CIDC-2017-18)
HEE, E-mail: 2338726961 @qq.com

WAEEE AT N, E-mail: xgh@mail.hzau.edu.cn

AU A A P AR BRI L

78X YIL B

DU s Wl B2 R R UpAY s e sh s UL AS T KA A W B IR
NERS

1000-2421(2021)05-0126-12

KR TR 38 0 2 25 2 U0, oK A AR W 0o R 4 AR Ak
F14 Wi 7 AL 1 43 A et b a0 B2 ) SRR

DUIL T i i e B v AL P45, % 19 48 G 2 04
eBapkEAEEENMEM. Wik, 20 fha 70
AR O TP R DU M 2 B IR (A O A A A &2
B AR R — VT B X, ANV T S R LT R
PUB A R IR AT T 24, G e H
Xt HEAT TR B RS oAb DT PR W 5
At T T 0 2 A R AT T VR AN A s,
BEA DT — R PDKA TRMGE. FZEETFET
— B T K R TR I £ A B v R T B Y
fFgE T AT g ol T 0 288 Bl R Ui A ) A
— R AR B RN S VL B I W 5
WEAS g 22 0 S WL VT A 0 0 U5 kA, T 7 4 T R K

o e 5 A L AR B 45 9% & T (2662020SCPY001)



5% 5

REE S5 2017 — 2020 4 BUILT U 7K Az Az 98 IR AR M 2 A 3

127

I T AR X A2 25 R 52 T 5 D) IR 4 T B 2 ) % R A A
AT .

ABFFET 2017 4E & 2020 4FE R G Ji 25 FI43 4T 1
DOTL A VLB K A= A= W % 15 BAR A28 2 ke 35, LA
R SRV EE i 9 AR B S TP R TTK A A
PRSP LTS Y

7 36 A1 AR 25 AR P e o A5 3R Ik A
B LR R

1 #MRE7I*®

1.1 RENERAMLY

AR 8 DUVT 9 AR BT RBE B TE SRR AE L ST
A NGO S B A PESE R R B E T 3 DUl 15 A4
Wite . 2017 4E 7 A .10 A fE DI T 15 4~ Wi,
2018—2020 4F 1 H(& %) .5 H(HFEZ) .8 H(HEF)
A1 H BKZE)EDH (S1,S2,S3) &0 11 (S7,S8,
S9) FI4PHE(S11,S12,S13)3 N3l 9 AW (& 1D
AT TR R A 52018 4F 8 A (H %) 11 H (B
ZOM 2019 4 1 H (&2 .5 HCFEE) (ST,
S2.S3), & 11 (S7,S8,S9) Fl 4P ## (S11,S12,
S13)3 A ul 45 9 Wi (B D JH & 53 8 717 Ui 8h
MY, BEASW B E 3 R AR, 2017 —2018 4F
DU T R R 3 A4S ul S R AT T K A R AR
A4 A Y RS

108° 110° 11,2° 114°

34°t A

P Hanzhong

J}HIJF

.
S155s3 s4 Danjiangkou Res

S5
»
S6, \

S“t [T Laohekol

32°F S

S10.

‘Sluﬂ
s12%e FIFE Zhongxiang
Us13

30°F

Bl NITRAEREHEMEER
Fig.1 Geographic information of sampling sections
in main stream of Hanjiang River
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Table 2 Fish diversity index of each site in Hanjiang River from 2017 to 2020

£y X Hanzhong 23 Laohekou 1 Zhongxiang

Year SW M p SW M p SW M p
2017 1.981 2.525 0.886 2.701 2.817 0.762 2.224 3.147 0.828
2018 4.221 3.450 0.860 3.281 3.607 0.621 4.302 4.654 0.783
2019 4.342 4.312 0.758 3.211 3.198 0.578 3.810 4.460 0.645
2020 3.527 4.139 0.862 3.340 2.874 0.703 3.643 3.691 0.833

7 : SW & Shannon-Wiener Z 4540, M & Margalef F & 35 50, P & Pielou ¥ 545 4. Note: SW is Shannon-Wiener diversity in-

dex,M is Margalef richness index.and P is Pielou evenness index.

R3 20172020 I FREUARMBHEEHERE
Table 3 CPUE at various sites in the main stream
of Hanjiang River from 2017 to 2020
i a5 F4 CPUE/ 4£¥-# CPUE/(g/d)
Sites Seasons (g/d) Mean annual CPUE
b 7= Spri 2 384.92
R AR Spring 2 899.10
Hanzhong K2 Summer 3413.27
SN * 7 Spri 15 133.71
en ?é pring 18 183.14
Laohekou HZ Summer 21 232.60
e % Spri 10 078.64
_ aE AR Spring 6 604.41
Zhongxiang H % Summer 3 130.17

TE <A 85 19 5 Ay 3 R R R R

set gillnet are used for fishing.

Note: Drift gillnet and

180
admM 1% # Hanzhong

2 150 abABmM [ %77 [ Laohekou
=z B 31 Zhongxiang
8z
= § 120
—~
2 bBmM
e

o
e eof
o>
BE
b 306 AR

Az

Winter

HE

Spring

2ZF

Summer

Z7F Seasons

R

Autumn

)R K AR R, 2018 4F 8 H & 2019 4E 5
A DT U B W A ) 8 B i Bl o 1,05 X107 ~
1.36 X107 cell/LCEl 2) . % Z=BhRE i 505 A8 ) 25
JE f e, AR ol s A, & R R
T %% B S e B 2R IR 2, A 2R TR A ) % 2 e IR
AL T 22 3 AT R IR, 3 A SRR S A BR T A, YA
E 25795 [A] B A 0 35 Pk 25 57 (P <<0.01) 3 H Z= fl Bk 2
Bl ST FEE (P >0.05), 2 &0 1o 4
Al P 3l A AR B3 25 R (P <<0.01) , & 2= 3
ANl R TR OWE R W) B ORE A R R B OE %
S (P<0.01),

14+
12 M [ " Hanzhong
~w i %77 O Laohekou
?n é e B & Zhongxiang
E/ ] aAmM
i ﬁ sk
e
~
E g 4 aAn AnM
= [ bBN s
o bBnM
ok bBmM  bBnM
AAmM bBmM  pgam
Am
EE kS FhZE SE
Spring Summer Autumn Winter

Z7F Seasons

ARV/ING TR RIR 22 5 W3 (P<<0.05) , ARIR G T3 3278 22 WU 3 (P<<0.01) . F*h} a.b, A, B RAR AR FW A AL FE2ZR m.n,

M. N 7R A (7] W T 1] F) . 25 1 22 53

Different lowercase letters indicate significant difference (P<C0.05) ,and different capital letters indi-

cate extremely significant difference (P<C0.01). The letters a.b, A and B indicate the significant difference between different seasons,and m.,

n,M and N indicate the significant difference between different sections.
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Phytoplankton density and biomass in different sites of Hanjiang River from 2018 to 2019
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AL HHE f v ) X Ol UKL BLEE e, AP LS

b

INER#E (Cyclotella catenata) JURL B 4% 3 (Melosi-
ra granulata) JITARETFT38 (Synedra ulna) RN B B9 40 5 8 40 70 S 24 38 (Merismopedia mini-
R 8 (Pseudoanabaena sp.) HEFREF . FKW  ma) MEETE /NI,

R4 2018—2019 ENIFREBFEVREE

Table 4 Phytoplankton dominance in the main stream of Hanjiang River from 2018 to 2019

ft# FE Dominant index

¥ Dominant species

# 2 Spring H % Summer FkZE Autumn & Z Winter
BEIE NR W Cyclotella catenata 0.217 0.037 0.063 0.392
e /NR ¥ Cyclotella meneghiniana 0.048 — — —
e R B 4% 8 Melosira granulata 0.334 0.036 0.205 0.068
Bacillariophyta A5 HEE B Melosira varians - - 0.036 -
BPAREAT 8 Synedra ulna 0.026 0.052 0.034 0.073
%Sk S B Navicula rhynchocephals — — 0.025 0.027
R FRA W Chlamydomonas globosa 0.026 — — —
ST o Y gronox ’
Chlorophyta WK H Chlamydomonas oualis 0.045
RT3 Scenedesmus bijuga 0.045 0.022 — —
EET a3 Pseudoanabaena sp. 0.026 0.058 0.132 0.067
(‘,y:wphym INEBEREE Chroococcus minor — — — 0.028
A/NEZ 3 Merismopedia minima — 0.206 — —

" RIRNIZ YR Z B AR E YR, FIH ., Note:“—" indicates this specie is not the dominant specie in this season. The same as
below.

2.3 e ph e w2 U S W R A AR T Il

JEf AR . T 220 A5 2R s, DUAP ol 4% 0 )0

iZiEEh Y
DAZE, WAL LRI Z Y 55 J& 86 #h, H

RSB Z 0o R R L 3k 24 8 48 B, B RRIS MR
B 55.81 % ; HAb A2k vk b A= sh %) 18 J&@ 21 Flh .
B8R/ 11 A ANE AZE 5 @ 6 A, 40 ) i Fh 2

BEEZER(P>0.05), ZW ;SR EZ S5k
B JC B 22 R A AR &K T /7 e g 22
SE(P<C0.05) B 4 3l o5, A [] 2 95 8] 5 47 7 2

FPE2E R (P <0.05) s BR B ZEBhwE ol i A Hi Ay 21y
i 2B EEE S (P>>0.05),

By 24.42% 12.79% F1 6.98% .
2) B K A, R A W R DU TR R IR sh
BRREJEE A 155.1~15 062.3 ~/L(& 3), Hrh#k

92.0r [V Hanzhong o
17 000p 1g EEENH Laohekou A
aAnN 1% Hanzhong : B 414 Zhongxiang
16 000f BT [ Lachekou 5., 1o -
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Se I 414 Zhongxiang ? 2l
ZE 150000 £k Lol e
H';L( 2 |
b g bBmM ﬁ S 1.0f aAmM
§ 'é aAmM § 'é‘ ol
=3 3000 S 08
i 3 00U A beBmM " e
=2 : AM | i o U6 aamvt aAmM
S 2000 abAmM N Ami

aAmM o~ 0.4F

JAmM
1 000faam A 0.0k aAmM
JAMM cmv .
hAnme o aAmM| JAmM aAmM
0 0 M
T 2% BE 5% = HE i S
Spring Summer Autumn Winter Spring Summer Autumn Winter

Z1 Season

ﬁﬁ‘:" Season

AT /NG TR R 28 5 3 (P<20.05) s NI RE P 8RR 22 i ¥ (P<C0.01) . 78 abie  AB 3RR AN [l 2277 (6] 19 I 25 1 2%
Somon M N R AR [a] Wi 8] 19 @ P25 5% . Different lowercase letters indicate significant difference (P<C0.05) ,and different capital let-
ters indicate extremely significant difference (P<C0.01). The letters a,b,c,A,and B indicate the significant difference between different sea-
sons,and m,n,M and N indicate the significant difference between different sections.
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Fig.3 Zooplankton density and biomass in different sites of Hanjiang River from 2018 to 2019
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DOV 0 W s W A W B R Ak Y B AR
0.019 0~1.402 7 mg/L (& 3) . Bk Z= 5+ 3 o5 77 7
YA e A DU S S AR AR, T 22
SR A A BRI B ) AR ) i 2 ) JC ) R 2
7 [E] Y 3 M 25 5 (P =>0.05) 2.4

PLEFN ., DUIL T 14 77 Ui 3 W) A 8 B8 43 Bt
(£ 5 WoR, UL H M A 8 F, b [ A= 3 A i SR 44 DO ) B0 AT 08 A R I, DUTE 3L A K A
Y7 Fp il 1 M, IRAE RIS EEN T FREREY 16 B 24 J8 29 F(GR 6).
F5 2018—2019 EIFTRZHRINMREE
Dominance of zooplankton in Hanjiang River from 2018 to 2019

fL# F Dominant index

0.022~0.412, 2 W (Strombidium viride Mull-
er) A HH, I H AR A 1500 F B WA K
(& Z=5F B 7 1 (Tintinno psis leidyi) B
JE TR R e RO o

KESEHEEREY

DAhZE. 2017 —2018 4, X BUITH 431 BE ) K

Table 5

%P Dominant species

#72= Spring  ®EZ Summer #Z Autumn & Z Winter

2l I Strombidium viride Muller 0.381 0.412 0.406 0.046
LA Plagiocampa longis — 0.068 — —

HIE R H Acanthocystis sp. - - - 0.031
JF 4 51 Protozoa EMseH Coleps hirtus 0.081 — — —
RENHBER Askenasia volvox 0.050 — 0.097 —

B ST Tintinnopsis Leidyi — — — 0.046
WRIKWEE W Leprotintinnus fluviatile 0.022 — — —
i H Rotifera AR B4 R Brachionus angularis Gosse - 0.027 — —

R6 20172018 FENIKETEHEREWHFMEAR

Table 6 The species composition of aquatic macrophytes in the Hanjiang River from 2017 to 2018
B} Family J& Genus YIFh Species A 3% B Life form
A} Amaranthaceae YET B Alternanthera BT Alternanthera philoxeroides E
% F Asteraceae BEE Artemisia FH Artemisia selengensis E
WVLZL Rl Azollaceae WL JE Azolla WiVL4L Azolla imbricate F
41 3B Ceratophyllaceae SR Ceratophyllum ¥ Ceratophyllum demersum S
VWE B Cyperaceae BERE Scirpus IKEAE Scirpus triangulatus E
VW HE Rl Cyperaceae BE R Scirpus W =% Scirpus yagara E
ARAF} Gramineae B Echinochloa M Echinochloa crusgalli E
AAF} Gramineae g Zizania IR Zizania latifolia E
AKAF} Gramineae P28 Phragmites P52 Phragmites australis E
AKAPRF Gramineae 4 Wi 5 JE Hemarthria 48 B Hemarthria altissima E
ARAFE Gramineae HEHIE Paspalum KRR Paspalum paspaloides E
/N A FRL Haloragidaceae I HE Myriophyllum HORINE B Myriophyllum spicatum S
JK ¥R Hydrocharitaceae MR Hydrilla MM Hydrilla verticillata S
JK ¥ F} Hydrocharitaceae W ELR Vallisneria w5 Vallisneria natans S
JK ¥ F} Hydrocharitaceae K ¥ & Hydrocharis JK ¥ Hydrocharis dubia F
JK ¥ Hydrocharitaceae RS Elodea IR Elodea nuttallii S
773 F} Lemnaceae BB Spirodela M Spirodela polyrrhiza F
KW Fl Najadaceae K& Najas K #: Najas marina S
i 3% FF Nymphaeaceae 8 Nelumbo # Nelumbo nucifera E
FFl Polygonaceae H)E Polygonum IKE Polygonum hydropiper E
R} Polygonaceae R 158 )@ Rumex KA FRBE Rumex aquaticus E
HR 7%l Potamogetonaceae IR F3%J& Potamogeton " Potamogeton crispus S
R 732 #} Potamogetonaceae IR 7 2%)E Potamogeton PR 732 Potamogeton malaianus S
R} 732} Potamogetonaceae iR F3Z )8 Potamogeton WAGHR F3€ Potamogeton maackianus S
iR 7328} Potamogetonaceae IR F3Z )8 Potamogeton BIRHIR 32 Potamogeton pectinatus S
R 7% # Potamogetonaceae iR F32 )8 Potamogeton R T 3% Potamogeton perfoliatus S
B ¥R} Salviniaceae MMM B Salvinia MMM Salvinia natans F
%2 B} Trapaceae #J8 Trapa % Trapa bispinosa FL
7 Bl Typhaceae FiHE Typha W Typha orientalis E

L EF FL FS 435 3 /R #EK ALY BV AE ) V7 A ) ALK AE ) . Note: ELF,FL and S denote emergent plants., floating plants, float-

ing leaf plants and submerged plants respectively.
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DX R, ARWIHEALI 2 Bl 2 JE R
RS R RARAR S ARANE LA I Y A = I S
AR, e AEY A 16 B 24 J& X H 5
ERPEAT A . ZR (B O BoR, ULKAE
Fl A 2 DA B o A 26 3, 4t 12 & L 38 3
SR EY 50.00 %0 5 Hk 2z Gl 43 A 6 )& L iR
A3 3 JE AR AL 3€ Y TE] WA AT 2 JE S Aok Bl 1
J& . N 4 R BT K A TR A A R R ) R

LATH: B ) A B4 14 32 7K 1 ROC K A 0 0 L g =
JE R R A R IR TSR e e IR
J& R A, IXR IR AR 5 BT T AL i 2 A
AR R R ARAT  BoA W] Al v e Ak . [ A
B B ATz R o A AR R S A W o3 A, Xl
LB T DUTLOK AR T S A R X R OR IR £
77 T 5 22 Mo A IXR 28 B AR DT A L O (e
i B B 05 R AL

H {7534 Cosmopolitan
Z A3l Pantropi
B L7 North temperate
KT AIEZE B 434 E. Asia & N. Amer. disjuncted
[H i F 335 434 Old world tropics
PG I PG RN /A Tropical Asia & Trop. Australasia
[F 1 SLRATF 204 Old world temperate
B SMSEFR Exctic species

B4 20172018 ENTRERELEREVEN D HTR LRSI
Fig.4 Distribution type statistics of aquatic macrophytes in Hanjiang River from 2017 to 2018
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M), B4, PR DX R 2 K TR TS BOK R B A A
AP R TR, T3 7 DU R k5 A~
AR B 8 S5 7= R U M OON fa R B RS A
gt

2017 4FE % 2020 AERERN W MFI R 77 FF
K2 58 Fir, 3 AJ B 5 RAE S 07 BEHUA G, 2017 4FR
FEASALBE T 15 /Wi, 1 2 5 192018 — 2020 4F
BT 3 A3 s 9 A B T HORE PR S BT 2017
SRR AR PP R T A 3 a0 BLA, B 1 S
e T A 2 A0 A5, AT BE R i TR A I VT 1A i
WE Y0 YN IR A7 B AR 2 , 2 0 2 110 KSR AT S 35 o A
B, DO 5 B ke il SR AL, T VT 1 B A YT E
FKESLT 0] 38 vl ™ B, 1078 A KA AR A 8L
A ST IR T E L AR BE A i o e 2R 2 R RN

IR A ) G RS 116 B B IS T
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0.111 5~10.969 2 mg/L, 5 2001 4 & 25 R (I
VLRI AL ) 3k 53 B, B BE Ol 8.84 X 10" ~114.00 X
10°/L,AE#&°h 0.060~1.312 mg/L)™ Ml e , LT
TF U AE )N 22 R M 30 9 B LR Y i B R . TR
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Current situation and changing trend of aquatic organisms resources

in main stream of Hanjiang River from 2017 to 2020
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Abstract From 2017 to 2020, the biological resources such as fish, plankton and aquatic macro-
phytes at Hanzhong, Laohekou and Zhongxiang sites in the main stream of Hanjiang River were investi-
gated and analyzed seasonlly. The results showed that 98 species of fishes were collected, among which
the economic fish were mainly carp,crucian carp,silver carp,bighead carp,and grass carp,etc. A total of
116 species of phytoplankton belonging to 71 genera,7 phyla were identified, among which 46 species
were Chlorophyta,and 12 dominant species were Bacillariophyta. A total of 86 species of zooplankton be-
longing to 55 genera were detected,among which 48 species were rotifers,and 8 species were dominant,
mainly protozoa. There are 29 species of aquatic macrophytes belonging to 24 genera and 16 families.
Compared with the monitoring data in the past, there are 38 fewer fish species in the main stream of
Hanjiang River,and the main species were rare and small fish,such as Metahomaloptera omeiensis and
Glyptothorax sinensis. There were 27 new fish pecies, the total number of fish species decreased, the
catch miniaturization was obvious,and the fishery resources declined. The species,density and biomass of
phytoplankton increased; the species of zooplankton increased,and the density and biomass increased;
and the species of aquatic macrophytes decreased. The above changes are related to the construction of
water conservancy projects such as the Middle Route Project of South to North Water Diversion and the
cascade development of Hanjiang River, the change of hydrological regime such as the decrease of dis-
charge water, the artificial regulation of runoff,the decrease of discharge water temperature,the slowing
down of water flow in some river sections,and the acceleration of water eutrophication. It is suggested
that the protection of fishery resources and environment in Hanjiang River should be strengthened
through the implementation of pollution control in the river basin,the implementation of artificial prolif-
eration and release,and the management and control of ecological flow.

Keywords mainstream of Hanjiang River; fishery resources; phytoplankton; zooplankton; fishing

banned in the Yangtze River; aquatic biological resources
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