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Investigation of Fishery Resources and Estimation of Fish Productivity in Linhe Hydropower Plant Reservoir
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Abstract
sources and protect water quality. [ Method ] In September 2020 fishery resources including phytoplankton community, metazoan zooplankton

( General Station of Fishery Research and Technology Extension of Shaanxi Province,
[ Objective | To scientifically evaluate the fish productivity of the Linhe hydropower plant reservoir, make rational use of fishery re-

community, benthic community and fish species, water quality were investigated, and then according to the related standard, the evaluation of
the fish productivity was conducted. [ Result ] The identified species in this reservoir belonged to 25 species of 7 phyta, the density of the phyto-
plankton was 0. 87x10° ind. /L and the biomass was 1.266 mg/L. Metazoan zooplankton was belonged to 11 species of 9 genera, its abun-
dance was 165 ind. /L and the biomass was 1. 798 mg/L; the density and biomass of the benthic community were 106. 70 ind. /L and
25.64 g/m’ respectively; eight fish species were found in the catches. The total fish productivity of the reservoir was 304. 83 t, of which the
fish productivity of filter-feeding fish was 216. 68 t, that of benthic fish was 1.45 t, and that of detrital fish was 86. 70 t. [ Conclusion] The

carrying capacity of fish in this reservoir was near to its limit at present, and the treatment measures should be taken to explore the potentiality.
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Fig. 1 Sampling points for fishery resources survey in Linhe hy-

dropower plant reservoir
L2 KEEWMNE FHAEDNEGREITESFZRKE
Ui LR A R B (SC/T 9402—2010) o JHANEE R K
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50 % 19 4 F FF MR KEBLFRAS S HIEL 107

JE 24~36 h, K4 % 30 mL, S IRHIISA % T or sk B 1.4 SmEKRREEER 7 S2 R S4 SREESHVINM (M H 6~
OLYPUS-CX21 Y2 W B HEA T PRI, VR 8 om) IRATHIA5 £ 25 W0 R U 4 | 8 5 X 3R 4 o St 01
RO E TR BORBED . IR R ESMER  ARAEKSEEONE . BN, MoK F 50 13RO AR
B RRG SR Y R R BUE G L TR RS R R BB OR

IR RAE D R E N MRS —, AR Ty, 1.5 @FEAEE SROROK A 7R A i85k
SR IR R T4 E AR (SC/T 1149—2020) )55 77 v Rk B 56 28, Al Bk

FlEnsz 8 PRUS E PSRRI e ™ )y o HHEARIT

PRI SEEI AT S LoROKARHUK 10 L, T 13#9 3 A= o X(P/B)xa
PIRI( ¢ =86 wm) ik uEHeA , & A LI IEE , 417 0] S0 g0 = E
JEAE PR T R T A R B Ry e SR F B ) Che/h® ) me S K AR A - 3 A
HE 5% SCHRL 7-8 ) EAT S5, M B B R — PR TR g il (ke/hm®)  P/B S DRI AE AR B B ARSI B 2 L o
TR BE L E Y 1, BRI E SR R 4

TR 0.062 5 m? INE A RIERRE, 2 HREHW
2 420 pm(60 ) BMERRGEIS K st il 75% g 2.1 KEEYRER ZEMEYE
SE IS e R S T AT P e 2 L1 RN TRIRRTIICAS N 25 B ARk 1A T
SR 52 7 1« e PR AR Tk 4, SRS A F RO b B 1Bl S 16 B 2l B 2 B BOUE L BB 2
B Bl ok, AR THO WG Tk B8 ( Cryptomonas erosa)) (4 #E1]

IKAE A W A0 A o 1 ol S P B R B I A HI/INEK 38 ( Coelastrum microporum ) Fl1 1% [ 4 3 ( Chlamydo-
(V)= (N/N)f 200N, R i R NMEB N A%,  monas debaryana) LT 5 e % B V-2 {H K 0. 87x
fOR R LB, Y>0. 02 I iR R AR 10" A/L AP B AP 2 g 1. 266 me/ L WK AL B
L3 KEME AKFCORRERENE Y S AT, S SRR XIS OOy it R R R AL L,
KBS BRI B pH, AL E 280 s cop i R RS, LSRR 48. 8% , JLUON SRR
LB SRR IR YRS R 5 SR PRI A R A ) kAL 1

F1 EOARMKEZFENNIGEE
Table 1 Existing quantity of phytoplankton in Linhe hydropower plant reservoir

LRUET] R k] Wi FET] e Ait
s Chlorophyta Euglenophyta Bacillariophyta Cyanophyta Pyrrophyta Cryptophyta Total

Point g opgpm BE RWR RE AWR O RE MR BT MR BT AMR BT AwR
location Density Biomass  Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass
x10° 4~/L mg/L  x10°4~/L mg/L  x10° 4~/L mg/L  x10° A~/L mg/L  x10° /L mg/L  x10° 4~/L mg/L  x10° 4~/L mg/L

S1 0.36 0.110 0. 06 0.420 0.11 0.077 0.17 0. 008 0.06 0.480 0.26 1. 040 1.02  2.136
S2 0.18 0.087 0 0 0.03 0.021 0.29 0.014 0.05 0. 400 0.12 0. 480 0.67  1.002
S3 0.42 0.270 0 0 0.05 0.035 0 0 0.03 0.240 0.11 0. 440 0.61  0.985
S4 0.87 0.676 0 0 0.05 0.035 0.06 0. 008 0.01 0. 080 0.14 0. 560 1.13  1.358
S5 0.48 0. 155 0 0 0.05 0.035 0.20 0.010 0.01 0. 080 0.16 0.570 0.90  0.848

Y 0. 46 0.260 0.01 0.084 0.06 0.041 0.14 0.008 0.03 0.256 0.16 0.618 0.87  1.266

Mean

2.1.2 JEAEVRIREh Y. KSRGS ARSI 9 I/ 11 SERAEIR N 25. 64 o/m’, =AW (Hyriopsis cumingii) FIER
Bl Jorhde e 4 8 6 Fh RS 2 JE 2 P B 3 JE 3R, BIHIR( Cipangopaludina ampulliformis ) 5357 5 S (1) 59. 3%
5 R AR oA R B 4% i ( Brachionus calyciflorus) , B2 H134.8%(F3),

FIBE ISR FFN 73 3 o KA G B2 (Dosmina longirosuris) 2.2 7KEEZKRIR /KPERYRIZ/KIE N 27.0 C,pH 8. 15, /KK
FIEMF LG 7K F ( Paracyclops fimbriatus) o JGHETEWESIWAT  BUIEE 1.2~2.9 m, 2% 0. 056 mg/L, S 0. 440 mg/L, Mk
SEXS R E N 165 A4~/LSEX ik 1.798 mg/L, BEEZE 0.012 mg/L,COD 10.0 mg/L ,

AR B B A X AT, IR BN A 86. 7%, AE i b th 2.3 BEMBHATER JCREMI 8 R, IRHT Aristich-
[RIRELNIL, & AR E ) 86.2% (£ 2) thys nobilis fi& Hypophthalmichthys molitrix 8 Cyprinus carpio
2.1.3 JEMIAEY) . KEIAE B RMAEY 7 R, A dE iRt 2 =A% Megalobrama terminalis %% Silurus soldatovi .l Caras-
B BB 2 Fih 028 2 B K22 1 R, JREA: B IS 2 88 sius auratus JHYELT ) Chanodichthys erythropterus &% Hemic-
M 106.70 A~/m* , NASAECE &, LR N B K 228 culter leuciclus . %o KA RBESH ta AR By BEAT AR A T AR
(Limnodrilus hoffmeisteri ) F1 3] £& B¢ ( Chinonomus plumosus ) , S HINE , G5 R WR (£ 4)  BEAIFEB T 3~6 18 (AT K



108 R A 2022 ££
1 010.30~3 525.40 g, EH R &N 2 012. 40 ¢, AP > SERRFE R 198750 g, ATl 1,767,
L. 414 8540 OAERS T 3~4 1% 1R Tt 1 456.50~2 678.60 ¢,
®2 HENREKEREZENYATE
Table 1 Existing quantity of metazooplankton in Linhe hydropower plant reservoir
. # 1 Rotifer i ff12 Cladocera 1éE2 Copepoda A1t Total
. i it i P P P H Yt
location Density Biomass Density Biomass Density Biomass Density Biomass
A/L mg/L /L mg/L A/L mg/L A/L mg/L
S1 19 0.025 6 19 0.400 36 0.301 72 0.727
S2 17 0.038 3 19 0.400 95 0.787 129 1.225
S3 7 0.008 6 0.110 198 2.203 209 2.142
S4 5 0.001 6 3 0. 060 267 3.333 275 3.395
S5 6 0. 006 6 16 0.370 119 1. 126 141 1.503
15 Mean 11 0.016 2 12 0.268 143 1. 550 165 1.798
x3 BRBKERBENAGFERS
Table 3 The biomass of the benthic community in the reservoir

by FEMIK L2 L. hoffmeisteri BIRFEIL Chinonomus riparius PRI C. plumosus [FITHER % Unio douglasiae
LA I Lyt W Ly W Ly e ALyt
location Density Biomass Density Biomass Density Biomass Density Biomass

A/m? g/m’ A/m? g/m’ A/m? o/m’ A/m? o/m*
S1 80. 00 1. 60 26. 67 0.53 0 0 26. 67 0.53
S2 0 0 26.67 0.53 106. 67 0.80 26. 67 0.53
S3 26. 67 0.53 0 0 0 0 0 0
S4 26.67 0.53 0 0 0 0 0 0
-4 Mean 33.34 0. 66 13.34 0.26 26. 67 0.20 13.34 0.26
. =N H. cumingii ENR Cyraulus convexiusculus BRI IR C. ampulliformis 41t Total
LA W Lyt W Ly W Ly e it
location Density Biomass Density Biomass Density Biomass Density Biomass

A/m? g,/m2 A/m? g/m2 A/m? g/lrn2 A/m? g/m2
S1 0 0 26.67 0.53 0 0 160. 01 3.19
S2 0 0 0 0 26.67 35.73 186. 68 37.59
S3 26.67 60. 80 0 0 0 0 53.34 61.33
S4 0 0 0 0 0 0 26.67 0.53
-4 Mean 6.67 15.20 6.67 0.13 6.67 8.93 106. 70 25.64

T T S5 ALK GG IR, AT PRl JCIERAR , B 4 D RAE R A BAR AT

Note : Because the water depth at S5 is too deep,the benthic samples cannot be collected, so the calculation is based on the data of 4 sampling points

R4 HEMRIAKESE HEEKSENELSR

Table 4 The measured results of growth parameters of the silver carp and the bighead carp in the reservoir

Bk e AR A4 Body length//cm PR Body weight//g W
. S 3 S A -~
Species Number of Age T HiiH T HiiH Fatness
sample e Range Mean Range Mean
% Silver carp 8 3~6 42.20~61.50 51.70 1 010.30~3 525.40 2 012.40 1.414+0. 105
fiff Bighead carp 11 3~4 43.50~54. 45 48.35 1 456.50~2 678. 60 1 987.50 1. 767+0. 153

N = (R B/ R K ) x 100
Note ; Fatness = ( body weight/body length® ) x100
M 2017—2019 AFEAEHE £ R RGO (2 5) AT LR, 16

R L S ) TR L9 (R 00 DA 2017 4R 22 135 i % 2019 4§
M 4.6 1,1 HLBCSR 5 0 A5 3B 1, & =TT, 1 b A AR 78
0.05~0. 65 kg, 2019 4E4iH5 5> 180 v, JLrb L6 A1 1 B 14 L.
B (RED) Jy 411, AR AR 1.5~2.5 ke,
2.4 &FNHBE WK R A B IR TR
(SC/T 1149—2020) FEHUA XS4, BARGTT  FRIHE I Y P/
B Z%0L) 80 4 AL 2% E WL 80, FI A o MR 40% ., ¥FiiE
YL P/B Z80 30 JHRLRECE 10, R o L 30%, J)
Hb KRR RIER BE X 30 mo, WIIZK PR 0™ 7 Nk 6 i .

F5 20172019 EHABEIKESSERAIER
Table 5 The amounts of released fishfry from 2017 to 2019 in Linhe

hydropower plant reservoir

1EfiE Spotted silver carp H fif Silver carp
G Kokt Bk ki Wik
Year Quantity Size Quantity Size

x10* kg ke/FE x10* kg ke/ &
2017 5.00 0.50 0.25 0.05
2018 6.50 0.65 0.75 0.25
2019 7.50 0.65 1.00 0.40

JEMAE DA A 25. 64 g/m” FEAL Gt Sy R



50 % 19 21 F F¥

T W, 3h K R RIS A b R 109

HBZHIIBUE P/B B4, TR R E B 6, FIHIAR o B
25% . WK A A AR Ak £ 3 O 4. 27 kg/hm”
I BRI AT LI B 240 1 A T RE S P i #10™  Jhg i £

Wi 30% ~50% """ Ji 409% 1, WU JE A 4Rt £ ) Ry
254.9 ke/hm’ . Z/KJE Y fa 77 114 896. 47 kg/hm’

=6 HEMERILKEFIEY ALY A6 S
Table 6 The fish productivity of the silver carp and the bighead carp in Linhe hydropower plant reservoir

" A7 " A 1
BRI g P/B F 8 FIR R R B R
. . Standing stock e T . Fish productivity
Bait organisms 5 P/B coefficient Utilization(a) /% Foot coefficient (E) 2
kg/hm kg/hm
TRIFAEY) Phytoplankton 379.5 80 40 80 151.8
PRI s Zooplankton 539.4 30 30 10 485.5

FA R AR, B PR s rh i £ (Y £ )
51.61 v, BEE A" 128 165,07 IR sl &t a2 i fa ™
F1R 145 o B B2 fa 0k 86,70 t, Bty T
304.83 t,

3 HZit5iFie

AR AR A W K 3 A B G A 77 o v e 25 S ok
BRI AR 1,266 me/ L, PRSI I A= P iRy
1.798 mg/L, i HIAL T 1~3 mg/L, AR oK P Ml E 57
FAIRINS3ARUE) (SL 218—1998) HhoK F 38 F2s BRI J3 b e
55 =R R 4338 b, 1 0] L K TR F R E R ALK R
MIZHRUE S )2 R AR 3 8 AR AL TT DL 120K K
JFEFS AR A 0. 012 mg/L, Mk 0. 440 mg/L, COD K
10 mg/ L, 3X SEFE AR [FRE b T v 8 35 UK P8 ) 48 A B Y 1]
Wo FTLLZEA DAL o3BT el 5L T i sl 7K P8 1) 38 S 2 R
HHE IR,

AT ST EE SRR 2K b ta i 7= 72 51,61 t,
B £0 77 10 165. 07 to %K ZAF At fo £0 Ff ) SE PR
FZh 10 TR, W HI R 0.5 kg K UL AAHRS fafh, —
PBE X TR RIS 5 0 AR 2 1. 0 kg, SRR 5 —4F 4
KIS R RN AR RBEIE K B 1.5 kg 247,383 Tl
TFUAS o RIS f0 f0 ™ 1 (165. 07 t) YIE AL T , X AERY
JiF B AR R R B £ 1) e L TR B TR PR (2019 A £ 1
BN 144 v) , M ENFFEE 3 TRAEL it
A KBS I E 2 0.5 ke, A AN 3 2 A TR
WA ™ 7 (51,61 ) MTELL N, %o 1™ B 2 Ik 5]
PR B (2019 AFA5% fh A 4 36 1) o M\ 2019 AR SEBRAi5 45
HE,180 ¢ W7 B A SR A m AU, R e E e
525 kg/hm® |37 ik B 28 2 3 R /N R opogs SR K B 7 it
J3A, AR 3B b AT DAAS AT G £ A R 1. 414 G
R 1,767, J& T , R BK B e A= B i AL
RE I B, RS B Bl 2% 3 0 R, T 2 T iE
ML . YT, %K FE K SRR TR I AR 7 2 Ik,
SYRIEE 4 ART9 A SRE T LKk SIS RS 14 i 6 fa S
A7 HR K, R AR K 3R ) R —F T AT A SRR RS

MiH 4 A A9 A& @ aRiEs L, a5 T &=L h s
TRt ] AR — 2 B AR D3R, AT 2R A5 B8 5 A & 0
L ET
WA R IR R T AT Rs M A, 7T LIS
MR P S AR B MR B a7 K PR HILAE
BRIy 71k 86. 70 t, 25 BB RIS 11 .
B, T LIS 2 IR AN i AL A1 4 ( Xenocypris microlepis ) %5 i 2
0 ARV AR LA AL B AN A O, B AR K R
P ASREEE SR B IE R SRR R R 5 L R T
A 2 RN 2 T a5 W B AR B L T L A 8l A A5
JB T UK RS, FE K TR A 2020 4F B 2 =
Ze (A AATH A IREEEB MER) ) Be A A T
FOK A ZS ol & B B 38 0 L) B SCORRS A, o mT DL )
PR3P ARl LG0T B SRR AR SR AR o 534, FEOK
] DA 2k SR £l B R AR T REA SR
5 H R — SN RS AR
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