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Analysis of trophic structure and energy flow in ecosystem of the Mulan River
Estuary based on Ecopath model
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2. College of Environment, Hohat University;
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Abstract: Based on the ecological survey data in 2022, the Ecopath models of the Mulan River Estuary and its upstream and
downstream control areas (river area and bay area) were constructed, and the trophic structures, energy flow characteristics, and
overall system characteristics of the three ecosystems were comparatively analyzed. The results indicate that the trophic structures of the
Mulan River Estuary, river, and bay ecosystems are all pyramid-shaped, and the structural complexity from low to high is river,
estuary, and bay, successively; the energy flows in the three ecosystems are mainly concentrated in trophic levels I -1, with energy
flow proportions all above 99% ; the total energy transfer efficiency (TE) of the estuary ecosystem is relatively low (0.9%) ; benthos
and phytoplankton are the key trophic communities affecting the estuary ecosystem; the ratio of primary production to respiration
(3.33), Finn’s cycling index (0.085), and Finn’s mean path length (2. 683) of the Mulan River Estuary are between those of the
river and the bay, while the connectance index (0.32) and system omnivory index (0.051) are the smallest, indicating that the
estuary ecosystem is still in an immature and unstable stage ; the increases in NO;-N and COD,;, may affect the maturity and complexity
of the ecosystems; it is recommended to improve water quality by implementing reasonable and effective water environment treatment
measures and to improve the maturity and stability of the estuary ecosystem by moderately increasing the stock enhancement and release
quantity and species of herbivorous and carnivorous fishes.
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T R AL 55 A AR LA TR B DX, B S A 2 5 AR A R G i g5 T e , e s B AR 7= I Y
BRGS0 P 0 o A, AR A 7 1 Sk 1 A B A K SCRIK BR

E&WH. EZEEAU AR E (2024YFC3214400) ; B A RFERA T H (52170158)
TEHE T . EWFH(2000—) , % W54, EENFRAESAIP 5B LMY, E-mail: hhuwyyjy@ 163. com
BEESE. 28(1975—) B, #02, it, FENFOKPEAY 5 ESBEMIE, E-mail;envly@ hhu. edu. cn



552 1 EFBH, 5 HET Ecopath BRI A 2280 114 35 R G0 TR A5 AR Rt 3 70 B 73

BERAE AR Rk M 58 MU AR S X 2 SAER A S i A A i DR R A 306 2l o, ¥ 1 T
15 G B far 38 0 A IRk | Ao BE A 45 S [ R AT BB IA AL R TR 1 DX A R A R AL N AR ) e A
8, FEUES R RER A AR E VERRAR, &l 299 O X Bt ox R R . BRI, A BExhin) F AR
BRGEBIRGE PEHEAT VAL sy 1 A9 AR IR B

Ecopath #8018 1 704 42 25 R GL 4 M A AL A5 D RE 4L Im] B T SR A8/ AR S R G E N, BT TOKAEDS
RO R REREAE A0 T HZ — B NS C A Ecopath BTEIXNIAL 1T TS LA KT 17145 %
MRS RG] 2 B AESEIE . il ek e T AN DK SR 25 2R G 00 2 1 I 254 R RE S i 30 119
A2 AR UARFAE O BHHIREE IRy R) 8, 4 1 A BB S SR A, T RS L LU AT TV T A R SR
S RGURHIE , 708 IR WEARL ) B Sh My AR 0 D SCHE T REL, It BRI TF AL 3R A 1 inoxl ik
PRSIl £ T ) KSR B0 A A MBS UL . 32 NI B 22 AR WL R] — /K AR ] DX A 25 AR e
FFIRE R RS R AL 22 K AR AN TR R B AR S B — s By 28 ) 22 S o TR Wl 7K SR ) X e 2 A, 2 iR
A B RGURINE R I iR 2 —  [H I RS R AR AL

VR0 3 A g U T T A S R 3 R 22 B v T Tl 9 R 20T i T T N RSB 91 8 B 3 R
TR AR PR IX. [ Bt 2 e U o R vp B K IR A R 42 UEAR SR, 52 I OB A A0 2
SRIXHETS B KRS A IE B RS, R 22 1 AR S R ST IR AR W {] 10 A 28 ) R 2k — 2
PR TE , DAEXTA 2R 0 A S R G i 98 £ AR e TR IR A R AR R LR S
UG A B AR B RS NI RE AT | i R TF SR AR 22180 11 228 3R G AR W REVE 250 0 e 5t L 3 P 11
RS, BRI 0 A 22 B9 1 A 25 R G A 7 UV EE AR E MRS AE AR

ARSI T 2022 AEAEA 2R T HFAR O A2 25 R G IR A B, MR 223 3] A2 25 AR SE Y Ecopath KUY,
IITIRE S R GLAH BB IR B IR A E IR L R G RARIE , DL S A S RS E TR DL, LA, 1
i 5B N WERN A A2 25 R SE Ecopath BERURT LG, BEHSL R A 22 BT 1 A 25 R G0 IR 454l A AR E M
PR CEERR Y | B 7R 1 AR S R G B B AR BERL ARk

1 HAREWAESEMRE

1.1 #HREER
AR ST DX A 22 AT 1T X, FE LA T i AT 37 DX R VS X SR o BRI 3] 1 XK 24 26 km , &0 7%

B KPR 9 XU W B 30 2 B 2 4 Fb X
FARAEUFE VA | TR K20 4k KT 227N A TS A
i A2 BB S BOK R o 1 R D W T X 0 2 4km ANERTE =i
K25 5 kW5 1R B TR0 SEHE S B0 LIS ey Ko, i 4
BEAAPBERG K FBOE (i TR I wsk e oY | N
SHIEH KA SR S L 2022 4F 8 H XA A . o
AT TG I A S kg P TR e
AUK RS FRES N % 76 3 A KB BIEEE 3 451 A ‘ - ‘

| AN (), E1 HARRESHAERST

Fig.1 Distribution of ecological survey sites in study area
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Table 2 Comparison of characteristic parameters between Mulan River Estuary ecosystem and other aquatic ecosystems
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Fig.8 Mantel test based on physicochemical factors and system stability indexes
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