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Tab. 1 Basic environmental characteristics of the Taibai River survey content
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Tab. 2 Division of functional groups in Taibai River ecosystem

%5 hre A (EACINELES
ID  Function group name Category of inclusion
1 IBe 2 i NIRRT 2 i
Hucho bleekeri Hucho bleekeri
2 ZRW N ZRUG 2 B

Brachymystax lenok Brachymystax lenok tsinlingensis

tsinlingensis
30 NMREME RIREE. DUKSIEE, ek

Small lower-top Rhynchocypris lagowskii,
fishes Triplophysa shaanxiensis, Siberian
spiny loach
4 FRIEE JRAEYD . BRER. Bl AR
Zooplankton Protozoa, Copepods, Rotifers,

Cladocera
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3 g
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SR AR A B J5) IR BRI, ASHIT TT A
SR RR R VT 1 Ik 7 20 e A 055 5 490 8 ] LU S

Phytoplankton Bacillariophyta Chlorophyta ez al. v L E D =T £
6 KcHizhi FL . g {EEO AR Eujgﬁm{ﬁrjﬁ(zonﬁloﬁ IR E )
Benthos Insecta, Gastropoda et al. BHSF, H RigHERZ, HFHS51.77%, Eik
7 WE JEAE AR S SR 2 SE )] Bl
Detritus Detritus of decaying animals and APOKE EW(28.75%), LR VllIPadE-g (A
plants e RO R BEEESEY) R . [R] I SHI0S R s DU
R3 2017 2018F KB RIIAR
Tab. 3 Fish community structure in Taibai River from 2017 to 2018
, v % UK 1 JaR 6k ZRI A ek
% RS K th g )11t 6
Fish Rhynchocy, pris Trip lop_hy sa Siberian spiny loach Brach_y mystax Z_enok Hucho bleekeri
lagowskii shaanxiensis tsinlingensis
X Mantissa 380 211 49 58 36
7 Lk Account (%) 51.77 28.75 6.68 7.9 4.9
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Tab. 4 Estimates of the resource of the Hucho bleekeri in the
Taibai Mountains

AR RGP I E IR K, KRR E BN A RE TR

11 B4 2 fi Py A £ 2T T A R SO o) 240 K 1

T 1 B 25 ek 2 35 75 0 R ) S B DR 3 2 V) 0
*o6 KBEMEMEMENE

Tab. 6 Seasonal statistics of the biomass of food organisms

by HE HFE KFE XF FYHE
Index Spring Summer Autumn Winter Average
eIk Y] 0.17 021 016 025 020
Zooplankton (mg/L)
ERRIRY] 137 234 162 089 155
Phytoplankton (mg/L)
R 288 247 283 283 275

Benthic animal (mg/L)

%= 7 KHEcopatht&E R AU N\ Fnia H &8
Tab. 7 Input and output parameters of Ecopath model of Taibai

FehrIndex 2 Ad?fl %‘1 - me %ﬁsh Séuﬁ:
gﬁrﬁpiiiiifxlzy 0.0043 0.0084  0.0127
1St/j;a/fdflrd deviation 0.005 0.009 0.019
ﬁﬁﬁtimr 0.0018 0.0030 0.0064
At 1o
ﬁcﬁtzc% of survey 95.89 96.49 95.01
SZ A IR E B
iﬁiﬁicﬁ%s 1286 2528 3814

0 - 5
3;2 ﬁfgﬁgﬂit 1339 2619 4005
23% PIR(E) 1233 2438 3624

95% lower limit

River
s = FEE H =1 K&ﬁ
i L
Functional Trophic Biomass Production/C tion/ Ecotronhi
roup level (tkm)) ©roduction/Consumption/ Ecotrophic
& Biomass  Biomass efficiency
1 3.304  1.391 0.31 5.7 0.000
2 3.256 0.816 0.23 7.0 0.000
3 2.481 3.560 2.60 18.6 0.823
4 2.000 2.000 40 160.0 0.846
5 1.000 15.500 106 0.223
6 2.155  2.750 5.83 109.0 0.911
7 1.000 4.540 0.135

x5 KAAKEEMEIRAER

Tab. 5 Composition of aquatic biological resources in the Taibai

T A TR AR AL N2 22BN
Note: Main species composition of the functional groups is
shown in Tab. 2

®8 KEAESRZERFIESY

Tab. 8 Total characteristic parameters of Taibai River ecosystem

LEERRSH M R

River
- FOREGR b
Species Species number Proportion
P (%)
B JRAESIYProtozoan 7 53.85
Zooplankton 12 Z4Copepoda 3 23.08
i fi Rotifer 2 15.38
% Hi1Cladocera 1 7.69
A R 33 70.21

Phytoplankton Bacillariophyta

£33 ]Chlorophyta 8 17.02
¥ ]Cyanophyta 2 426
4% ]Chrysophyta 2 4.26
# P [ Xanthophyta 1 2.13
R 1 2.13
Euglenophyta

JRAEAEY) R di4Insecta 23 82.14

Benthic animalﬁgﬂ #Gastropoda 2 7.14
HEOligochaeta 1 3.57
i 4N Turbellaria 1 3.57
4 2 Nematoda 1 3.57

Parameter Number  Unit
JSRIER R 699.61 t/(km’-a)
Sum of all consumption
M 1559.95 t/(km’-a)
Sum of all exports
pSA S 83.05 t/(km’-a)

Sum of all respiratory flows
VAR ERSS

Sum of all flows into detritus
AGE

Total system throughput

1802.74 t/(km’-a)

4145.34 t/(km’-a)

RGBT 1748.91 t/(km’-a)
Sum of all production

PR I e =y 1643.00 t/(km’-a)
Total net primary production

SR I 19.783

Total primary production/total respiration(P/R)

RGP 1599.95 t/km’
Net system production

SRR SR 63.151

Total primary production/total biomass(P/R)

MAEYR S E 0.006

Total biomass/total throughput

RYGUERAREL 0.429
Connectance index(CI)

ARG BTRE 0.115

System omnivory index(SOI)
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Fig. 2 Material flow between trophic levels in the Taibai River ecosystem
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ESTIMATION OF ENVIRONMENTAL CAPACITY OF HUCHO BLEEKERI
IN TAIBAI RIVER BASED ON ECOPATH MODEL

QU Wan-Min"’, YANG Hai-Le', DU Hao', LIU Xu' and WU Jin-Ming'

(1. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture and Rural Areas, Yangtze River Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
2. Huanzhong Agricultural University, Wuhan 430070, China)

Abstract: Hucho bleckeri, a distinctive and regionally distributed cold-water fish in China, attained the status of a
national first-class protected animal in 2021. To explore the current population of Hucho bleekeri in the Taibai River
Basin, we estimated the existing resources based on biological survey data from the Taibai River conducted across four
seasons from 2017 to 2018, utilizing systematic sampling techniques and the river reach method. Employing EwWE soft-
ware, we constructed an Ecopath model to depict the historical habitat of Hucho bleckeri in the Taibai River basin. The
results showed that the total amount of Hucho bleekeri in the Taibaihe River was 3814 fish, with a 95% confidence
interval ranging from 3624 to 4005 fish. Within this, the adult fish resources amounted to 1286, with a 95% confidence
interval from 1233 to 1339, and juvenile fish resources accounted for 2528, with a 95% confidence interval ranging
from 2438 to 2619. The carrying capacity of historical habitat environment for Hucho bleekeri in the Taibai River basin
was 1.87 t/km’, supporting approximately 5127 dult fish and 3399 young fish per kilometer square, with an additional
1728 fish for tail areas. The total productivity of the ecosystem was 1748.91 t/(km2~a), with total primary productivity
at 1643.00 t/(km2~a), constituting 93.94% of the total productivity. The aquatic ecosystem displayed a connectivity
index (CI) of 0.429 and s system omnivore index (SOI) of 0.087, respectively. Zooplankton exhibited the highest
ecological nutrient conversion efficiency at 0.84. Key species identified within the ecosystem included Hucho bleekeri,
Brachymystax lenok tsinlingensis, small middle and lower strata fishes. and phytoplankton. In conclusion, the existing
resources of Hucho bleekeri in their historical habitats in the Taibai River Basin fall below their environmental capa-
city. Therefore, it is recommended that to enhance investigations of spawning grounds and habitat protection to facili-
tate the recovery of Hucho bleekeri.

Key words: Ecopath model; Environmental accommodation; Taibai River; Hucho bleekeri
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