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Ecosystem structure and function of the main channel of the middle route of south-north water diversion project. TANG
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Abstract: A mass-balance food web model was constructed with Ecopath with Ecosim 6.6according to the field data collected in the
main channel of the middle route of south-to-north water diversion project (MSNWDP) from 2015 to 2019. Generally, 18 functional
groups were consisted in the Ecopath model which includes primary producers, primary consumers, main species of fishes as well as
organic detritus. The results showed that the total system throughput, total production and total consumption of the ecosystem is
19186.330, 8947.857 and 1106.002 (t/(km*a)) respectively, the food web is mainly composed of four integrated trophic level
(1.00~3.71) with the yellowcheek carp (Elopichthys bambusa) occupied the highest trophic level (3.71). Two pathways of energy
flow were found including grazing pathway and detrital pathway. Despite the same amount of energy flow through these two
pathways, the efficiency of grazing pathway is nearly twice as high as that of detrital pathway. The analysis of mixed trophic impacts
(MIT) showed negative effects of predators on prey groups in the ecosystem, positive effects of the increasing detrital biomass on
most functional groups, and negative effects of the small pelagic fishes on the biomass of zooplankton. With regard to the niche
overlap between functional groups, the niche overlap of predators is not that common with moderate overlap index, the niche overlap
index of some carnivorous fishes is approaching 1. The comprehensive analysis of multiple indices, including total primary
production/total respiration (P/R), total gross primary production/total biomass (P/B), Finn's cycling index (FCI) and Finn' s mean
path length (FML), showed that the ecosystem is in its juvenile stage, with poor ability to resist external disturbance. Moreover, the
utilization rate of primary productivity of the ecosystem is quite low, and large amount of nutrients do not flow into the higher trophic
level for circulation which will slow down the system energy flow. Therefore, based on the theory of bio~manipulation, optimization
of the fish community structure was thus suggested to enhance the utilization efficiency of the system's primary productivity, to
promote material circulation and energy flow, as well as to maintain the stability of the ecosystem.

Key words: water diversion project; food web model; nutrient transfer efficiency; artificial ecosystem
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Table 1 Functional groups and the main species of MSNWDP ecosystem
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Table 4 Trophic levels of the functional groups in the MSNWDP ecosystem
Dhiedl I 11 111 v \ VI BN
1 fiik 0.415 0.464 0.114 0.007 3.71
2 i 0.446 0.463 0.087 0.004 3.65
3 Lyl 0.010 0.561 0.420 0.009 3.43
4 fif; 0.060 0.549 0.383 0.008 3.34
5 Hn 0.274 0.509 0213 0.004 2.95
6 ZLIE 5ihf 0.050 0.630 0.297 0.023 3.29




5396 LR 7 A & I 40 %
Gk 4
ifiedl I 11 111 v \ VI B

7 44 0.332 0.517 0.149 0.002 2.82

8 B 0.900 0.097 0.003 2.10

9 fill 0.560 0.427 0.013 245

10 fif 0.690 0.302 0.008 2.32

11 /N B A 0.438 0.562 2.56

12 NEUH TR B 0.433 0.551 0.016 2.58

13 UF2% 0.639 0.356 0.005 2.37

14 A4 0.957 0.043 2.04

15 W EN ) 1.000 2.00

16 VTR 1.000 1.00

17 GBS 1.000 1.00

18 1 1.000 1.00

ML TRESRE S RN E R RN
N R W 4. NE 4 T B R 8 55 O d e,
ARSI 565 IV. 55 VRIS VI 92 2% 1 i el
W45k 0.415, 0.464. 0.114 F1 0.007,H:45 %%
TIRGN 37180 U8 IR h 3.65, AR T,
Ly G PP, LOEE RN, B R 6
MBS FRH Al 3.43. 3.34. 2.95. 3.29,
2.82. 2.45 1 2.32;VF Vi FE W) R I 56 4 oy B A T
BRI RS DA R s 5 i T
ERIR-£ 38

24 NWETRASRGEETRY WD )

MM SR AR (1), PR TRAESR
G  FAE PE 8820.2t/(km ), B 15 £ 1)
B4 482.2¢(km™a), T W1 AE A F LA R 5.47%,
LA U A 0 s N AR IR SN FR RN
(5 FR I Ak 9260t/ (km™a), # 15 € WS &k
540.8t/(km>-a), e AW I8 R TR 0 B8 R 48 46 AN 97
2 T RmANE TR ILIE IR 10230 (km™a), N E 77
I, IV, VIBERS 50 80.43t/(km™a),2.505t/
(km*-a),0.0742t/(km*-a).

0.00958 Joa1os Joooz23 Jo-0ocasz
45.97 y 2513 0344 0.0102 0.000312]
——— 4822 I 65.96 - 1.953 v 0.0508 v
1350 e I 1543 0.137 " 0.0208 0287 0.0418 00116
437 J3z Jie —Jo-0356
8338 367.9 59.97 0748 10.0231
5360 T3 Y Yoo fo.00361
0.0215 0.00347 |n_om7n |o_nmols
48.27 s408 2.819 47 0.0754 0.00288 0.000075
N . I . o 352 v - v
F#EE D 00208 0382 0.0276
1700 10.68 0.554 0.0629 0.00226
__‘ 1876 __"!.624 __‘ 0327 __|o.uuuss
i
TST(%)
RRTIRA e | Bk
g A
iﬁﬁ% R RERR
Bl 1 RKIEA & T IRAES RA S E T LN s

Fig.1 Trophic flows transferred along the aggregated trophic levels in the MSNWDP ecosystem
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Fig.2 The diagram of food web among the functional groups
in the MSNWDP ecosystem
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the MSNWDP ecosystem(the number represents each function

group)

2.7 FEKIG T RS R G SRR
REME A RB . R R LR
N i TR B R P 2T IR AR S RS I
5 19186.330t/(km™a), JT 47 4 W (1 A 2k 77 &k
8947.857t/(km*-a), B I FE A 1106.002t/(km™a).
T g IR A AR A B, DR ST A R
A 1.463. & TIRAES RSN P/R HA P/B {HHA
IR, 2054 87.860 Al 91.597. k4N, iZ R 4EM CI 14



5398 A 40 %

4 0.292,SOI {2k 0.183,FCI {5 FML i 5k
2.871%F1 2.175(% 5).

F5 mKILIAHETFRESRGERSIREFE
Table 5 General characteristics of the MSNWDP ecosystem

properties
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Table 6 Comparisons of the ecosystem properties between Lake Chaohu, Lake Taihu, Lake Qiandaohu and Lake Hongzehu®!'%!4-2%1
2% TR W N T By HEPETH)
2015~2019 2007~2010 2008~2009 2004 2010~2011
KT A (km?) 60 164 2338.8 583 1597
ARG MTTR(t/(km?-a)) 19186.330 41003.08 66245.50 16329.00 23141.94
SER B IR 1.463 2.87 2.78 2.60 2.094
R B SR R (P/R) 87.860 13.53 4215 3.899 1.138
R R S E YR (P/B) 91.597 137.92 - 74.29 6.922
ERRE(CT) 0.292 0.20 0.188 0.280 0.195
RYR RSO 0.183 0.092 0.041 0.096 0.089
Finn's {EH4840(FCI) 2.871 332 18.3 24.81 6.77
Finn's V-3 48K % (FML) 2.175 227 3.323 3.703 2.849
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