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Abstract
the survey data of the ecological environment and fishery resources of Mount Qipan Reservoir in 2021, a material balance Ecopath model of

[ Objective | To provide reference for promoting the health and stability of Mount Qipan Reservoir ecosystem. [ Method ] Based on

Mount Qipan Reservoir ecological system was constructed by Ecopath with Ecosim software.The food web structure , transfer efficiency , nutrient
interaction relationship and overall system characteristics of the ecosystem were analyzed. [ Result ] The results showed that the effective nutrient
levels of 22 functional groups in the food web of Chipanshan Reservoir ranged from 1.000 to 3.419,and the functional group with higher nutri-
tional level is carnivorous fish. There are mainly 5 levels of energy flow, in which the average transfer efficiency from primary producers is
3.13% and the average transfer efficiency from debris is 3.39%.The total production of the system is 36 268.078 t/(km’+a) ,and the total flow
is 86 057.620 t/(km’ -a) ,the connection index and systematic omnivorous coefficient are 0.205 and 0.142, respectively. Total primary produc-
tion/total respiration and total biomass/total turnover are 2.106 and 0.003,respectively.[ Conclusion ] The nutritional structure and system de-
velopment of the reservoir are analyzed in this paper, it will provide theoretical basis for the sustainable utilization and scientific management of

the ecological environment of the reservoir.
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Table 1 Definition on model of ecosystem function group in Mount Qipan Reservoir

%5 No Difig4d] Function group W2 i, Species composition

1 s ( Culter alburnus ) SR

2 ki ( Silurus asotus) fah

3 Jeifk( Misgurnus anguillicaudatus ) Je ik

4 HrAEEE (Trionyx Sinensis) rh Ak

5 i ( Hypophthalmichthys molitrix) i

6 15 ( Hypophthalmichthys nobilis) i

7 filfl ( Cyprinus carpio) fitfl

8 ) ( Carassius auratus) fi)

9 5 )2 ( Xenocypris davidi) B2 A

10 T 111 ( Mylopharyngodon piceus) T,

11 it ( Ctenopharyngodon idella) HiAf

12 %4 ( Other fishes) iy PRAE L Rl SR

13 A ( Pelteobagrus fulvidraco) I

14 IR (Macrocvostaceall) FEUH VIR | HASTHUE AR gl 2 e 5

15 AR (Molluscs ) JEEE AN £

16 JIEA 5 %) ( Other benthos ) IR B - B BRI 5 TR RIS SERII1/K 2205] | IE i) | SRR K 2215
17 INISPRIE B8] ( Mierozooplankton) JRAE S e TS R A

18 BifaZE (Cladocera) AR 5

19 BeAEFE( Copepoda) rhARPKR R B IEIREIK R GE VTR SIK R RSk 5
20 UUKAEY) ( Submergedmacrophyte ) R SRR R

21 T7U#AE#) (Phytoplankton) TR e A PP B B
22 )i (Detritus ) S A S L BOK RS A A LA A
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Table 2 Diet composition of the functional groups

o) i
" Functional 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

No. eroup
1 A A
2 i
3 ek 0.265 0.280 0.310 0.112 0.580
4 el
5 i
6 1
7 filfl 0.012
8 ] 0.050 0.351
9 5 R
10 H
11 i
12 et 0.674 0.202 0.318
13 WwHt 0.010 0.085
14 WFEEA: 0.001 0.070 0.012 0.230 0.007 0.020 0.115 0.015
15 ik 0.360 0.132
16 R 0.330 0.220 0.170 0.400 0.010 0333 0.200 0.050
17 TGS 0.025 0.115 0.215 0.002 0.005 0.050 0.016 0.156
18 ik 0.050 0.122  0.060 0.150 0.008 0.250 0.026
19 [ ARES 0.050 0.028 0.095 0.100 0.009 0.180 0.030
20 VKM 0.252 0.100 0.320 0.425 0.880 0.380 0.080 0.180
21 VRIGHY 0.120 0.795 0.580 0.010 0.125 0.080 0.010 0.249 0.100 0.050 0.480 0.504 0.464
22 TEJE 0.186 0.030 0.150 0.443 0.260 0.455 0.055 0.100 0.220 0.072 0.185 1.000 0.614 0.520 0.480 0.380
R®3I HAGABMANSHESH
Table 3 Input and estimated parameters of the model

T 4\52 %—, 24 _=N 3 ;=|A/ NUES |=L/ ) o < l='./

group level B P/B Q/B P/Q
1 SR i) 3.265 0.270 0.960 3.980 0.772 0.241
2 fili 3.419 0.030 0.580 3.460 0.575 0.168
3 Jesik 2.515 0.500 3.000 12.510 0.849 0.240
4 rp Ak 3.221 0.090 0.560 10.830 0.595 0.052
5 fie 2.181 5.940 1.210 38.900 0.346 0.031
6 it 2.286 4.450 0.430 33.110 0.400 0.013
7 il 2.269 1.812 0.290 10.790 0.954 0.027
8 i) 2.233 2.476 1.860 16.650 0.332 0.112
9 B 2.483 1.446 3.800 19.500 0.175 0.195
10 Hin 3.200 0.020 0.190 11.540 0.263 0.016
11 i 2.012 0.140 1.650 12.410 0.087 0.133
12 Bp et 2.153 0.895 2.155 11.000 0.497 0.196
13 HFin 3.294 0.118 1.420 8.050 0.714 0.176
14 R 2.701 0.928 3.092 41.223 0.495 0.075
15 HAksh 2.000 1.524 1.326 26.520 0.817 0.050
16 5L 2.170 5.720 5.862 6.000 0.691 0.977
17 bk 2.000 5.958 110.905 2218.101 0.900 0.050
18 2k 2.016 6.160 35.580 711.603 0.900 0.050
19 Bk 2.156 12.000 10.690 213.791 0.900 0.050
20 YUK 1.000 72.290 2.253 0.245
21 TEIERY) 1.000 73.980 350.000 0.428
22 )5 1.000 211.600 0.523

ERE L IIb ik eiE oy R T TR

Note: Bold data in the table represent model estimates.
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23 ZEEFXF ERSEFRPOTE K T4 IREL
AR ELAE ] o HHRUEE I D=1~ 1, IE TS e BULE, 67T 0
Wdi, DA 4 FTRLF Hh ZEMERE LK P v B o 0 A 12 32
BRI R, A A RO, AR A R R 2 AR

1S4
)2

1305 |2.054 0.005 89
wE o 22 0517 0.000 143
P = Il AT I %
1723 75.05 15.34 0.0231
RS 3357 Jooed e
24 040 2 301 00303
20641 7701 0.032 4
J2.088 J2.100 0.006 35
KE:] B o 11.85] T 0539 0.000 153
D — I - I v
2116 3582 3145 00118
J762s Jees32 —J0.080 0
[BEE
/éj%%?% L3-Sk s P ;}ﬁé&\%
MFETG gk
& g Qs
A)vﬁ—/% - 3
q’hﬁﬂi m}"ﬂf
B3 #MELKEEFRERTE
Fig.3 Schematic diagram of nutrient transfer in Mount Qipan Reservoir
LR Impacting group
5
s 5 B 5 8
g _ o = y % 5 5 @ oK ok W m o
2 s ¥ 9 0 g o B o v ¥ s B 2 8 5 % ué 2 B @ 3
F s B § 8 88 E e W EdEEsRYERREEZ
e | e [ ]
85
_——— = b
m— m | s
—_— e —— @
fas
—
Il BN | . [ o
. . . e __me 3
L] =
_— - | ] 81
HE 5
B —— e . i T T . 528 g
—_— —— _— i E
A oREER o
| EEN - a N i B
L — =i R
NE
N e =S
G e . I = N = e =
| . — — [ ki
——1 | —_— e FHEY
— — | — — ==
—, — I 1 Fleetl

T AR AR IR, A R T30

Note : The white grids represent the positive effect, the

black grids represent the negative effect.

B4 HEBKEESRGRESEFRUE

Fig.4 The mixed nutritional effects of Mount Qipan Reservoir ecosystem
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tem throughput, TST) %7 86 057.620 t/(km’ +a) , %5 T B4 #E
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Table 4 The total system properties of the ecosystem in Mount Qipan

Reservoir

B8 SiitHE
Parameters Statistics
MIHFEER Total consumption//t/( km?> ca) 22 253.221
S Total output //t/ (km’-a) 18 465.600
JAIE 5 Total respiration //t/ (km’-a) 16 697.369
WG s Flow detrital energy /t/ (km’ -a) 28 641.430
ZY: s Total system flow //t/(km®-a) 86 057.620
Ja A e Total 36 268.078
production //t/(km’-a)

R A i Total net 35 162.871

primary production //t/(km’-a)
SRR A P R & Total primary 2.106
production/total respiration

ARG A7) Net 18 465.510
system productivity //t/(km’-a)
BARIRA T3/ BT Total 133.073

primary productivity/total biomass

M/ M R E A Total biomass/ 0.003

total turnover

Sy (W5 51 Total biomass 264.237
(excluding detritus) //t/ (km’ -a)

P IEFE SN Connectance index( CI) 0.205
Ze A PEFE 4L System omnivory index ( SOI) 0.142
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