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Abstract ; The crab-rice comprehensive breeding model provides a new model for aquaculture and agriculture to change from
single management to integrate management in China. In order to promote the popularization of crab-rice co-cropping model ,

a study was conducted to assess the nutritional structure and energy flow in a system using the ecopath ecological channel
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model. The results of the study showed that the highest nutrient level of crab-rice co-cropping ecosystem (3.140) was higher
compared to that of rice monoculture system (2.676) , there are two main ways of energy flow in an ecosystem, namely, the
herding and feeding chain with submerged plants and other microtubule plants as the starting point, and the saprophytic
chain with detritus as the starting point; rice and crab were used as farmland ecosystem experimental groups in June and
October FCI(0.55 and 1) and FCL (2.066 and 2.077). The FCI (1.14 and 0.81) and FCL (2.089 and 2.137) of rice
cropping farmland ecosystem control group in June and October showed that the rice-crab joint model can form a stable
ecosystem. Besides, Eriocheir sinensis could promote the energy flow of the complete ecosystem, and the system maturity
increased with the growth of the crab. The maturity of rice-crab co-cropping farmland ecosystem was lower than that of
monoculture system, which indicated that the maturity of rice-crab co-cropping system was more space in the rice co-
cropping ecosystem. The connection index of rice and crab farming ecosystem in June and October was 0.135 and 0.135
respectively. In the same months, the link index of rice field monoculture system was 0.188 and 0.161, respectively. The
link strength between the functional groups of the co-cropping system was weaker than that of the monoculture system, and
the degree of stability was relatively low. The primary productivity of rice-crop farming ecosystem was significantly higher

than that of single-cropping farmland ecosystem, and the development of rice-shrimp farming ecosystem was better.

Key Words: ecological channel model ; crab-rice complex ecosystem ; nutritional structure; energy flow
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Table 1 Estimation parameters of functional group of Ecopath model for farmland ecosystem in the control group
EIRN AP S VZECL Yy THFE L/ A=) i BIAHRCR
YIhe4L Nutrition level Biomass Production/biomass Consumption/biomass Ecotrophic efficiency
Functional group 6 J 10 A 6 H 104 6 J1 10 H 6 H 104 6 J 10A4
June October June October June October June October June October
52K Birds 2.68" 2.53* 2.04 1.78 2.54 2.54 14.68 14.68 0.00" 0.00*
MHFL Mammals 2.00" 2.00" 1.67 3.38 5.81 5.81 10.29 10.29 0.00" 0.00 "
Wi Frosch 3.63° 3.33" 1.07 1.11 3.28 3.28 11.23 11.23 0.00 " 0.00*
L5 LYS Spider 3.33" 3.00" 0.11 0.01 255.24 255.24 55.24 55.24 0.17" 0.00"
FHHF Macrobrachi
AR Macrobrachium 3.09 2.85* 1.65 1.89 13.54 13.54 3.66 3.66 040 0.20"
nipponense
FWE Culter alburnus 2.80" 2.00* 0.03 2.04 0.87 11.87 3.20 3.20 0.00" 0.27*
W EPEMZE Piscivorous  3.29 3.38" 2.61 3.78 2.16 2.16 11.00 11.00 0.00* 0.00*
/NI 2 Tittle fishes 2.29" 2.13* 1.31 4.28 25.47 25.47 17.10 17.10 0.88~ 0.00*
25 Mi nus
JADLZS Misgurnus 286° 263" 3.92 12.99 1.13 1113 12.30 1230 051" 0.25*
anguillicaudatus
Egiil . . . .
. . 2.40 2.00 0.11 1.02 365.29 7.55 21.00 21.00 0.80 0.95
larvae and juveniles
JEAE 84 Zoobenthos 2.00" 2.00" 0.30 3.03 65.13 65.13 101.00 101.00 0.39" 0.40 "
TSI Zooplankton 2.00" 2.00* 0.09 2.21 237.30 237.30 12.00 12.00 0.74" 0.04*
IS Wi k)
P L) 1.00 " 1.00* 0.84 3.04 261.70 261.70 0.00 0.00 0.06 " 0.07"
Phytoplankton
FE M Oryza sativa 1.00* 1.00*  450.00  2798.60 2.26 2.26 0.00 0.00 0.03* 0.01°*
7] Submerged
KEEALY) Submergec 1.00" 1.00° 49280  686.18 225 225 0.00 000  0.03 0.04*
macrophytes
)8 Detritus 1.00* 1.00* 7.69 4.67 0.01°" 0.02*
K AL AR T A B R A R A S
F2 TWAER-FBHIERBESRLE Ecopath A AMES
Table 2 Estimation parameters of functional group of Ecopath model for farmland ecosystem in the experimental group
BN AP S VZECL b THFEIL/ A=W i BIALHRCR
Titedl Nutrition level Biomass Production/biomass Consumption/biomass Ecotrophic efficiency
Functional group 6 H 10 A 6 H 10A4 6 H 10 A 6 H 10A 6 H 10 A
June October June October June October June October June October
52 Birds 3.14~° 3.14" 2.05 4.23 2.54 2.54 14.68 14.68 0.00" 0.00 "
MfiFL2% Mammals 2.00* 2.00* 0.48 0.56 5.81 5.81 10.29 10.29 0.00* 0.00*
Wi##i2% Frosch 3.35° 3.35" 1.55 1.50 3.28 3.28 11.23 11.23 0.00 " 0.00*
ke Spider 2.39" 2.39" 0.11 1.01 155.24 155.24 55.24 55.24 0.82" 0.09"
A 5 i
*+?ﬁ£& . 2.00" 2.00" 23.06 49.98 3.09 3.09 41.22 41.22 0.03" 0.05*
Eriocheir sinensis
TR .
. . 2.40" 240" 2.68 18.90 13.54 13.54 3.66 3.66 0.21°" 0.06 "
Macrobrachium nipponense
T 1
2.80" 2.80" 0.08 0.03 0.87 0.87 3.20 3.20 0.00* 0.00*
Culter alburnus
B PEA 2 Piscivorous 3.90* 3.90* 2.63 20.87 2.16 2.16 11.00 11.00 0.53* 0.14*
/NIIAR 2K Little fishes 2.90" 2.90" 5.55 6.47 25.47 35.47 17.10 17.10 0.19" 0.75*
Jf&fﬁ;;’i - 3.35" 3.35" 2.36 2.44 1.13 1.13 12.30 12.30 0.00 " 0.00"
Misgurnus anguillicaudatus
frhEfn . . .
. . 2.90 2.90 0.11 1.03 256.55 97.77 121.00 121.00 0.95 0.95
larvae and juveniles
A Zh4) Zoobenthos 2.00" 2.00* 0.21 1.06 285.31 285.31 143.00 143.00 0.95" 0.22*
TSI Zooplankton 2.00" 2.00" 0.40 2.21 165.13 165.13 101.00 101.00 0.86" 0.52*
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i EEL7/ s A/ YR TG/ R PRl EIES

IhRELH Nutrition level Biomass Production/biomass Consumption/biomass  Ecotrophic efficiency
Functional group 6 A 10 H 6 A 101 6 A 10 A 6 A 10 A 6 A 10 A

June October June October June October June October June October
YA HAEY) Macrophytes 1.00* 1.00*  665.47 540.03 2.25 2.25 0.00 0.00 0.32* 0.88*
FEHI Oryza sativa 1.00 " 1.00*  2720.00  8837.20 2.26 2.26 0.00 0.00 0.02" 0.01"
7|
ke 1.00" 1.00* 686.36 1460.50 2.25 2.25 0.00 0.00 0.25" 0.26"
Submerged macrophytes
TFIUFAEY) Phytoplankton 1.00* 1.00* 0.46 2.36 261.70 261.70 0.00 0.00 0.39* 0.36*
)8 Detritus 1.00" 1.00* 50.26 154.29 0.00 0.01
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Fig.2 Nutritional structure group
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2R E, SCYRLH R RE I i R AR I B EE R RS . [RRE LLDTOK AR R A 2 A TR
FEA) R o5, 3 53] ] R AR RES 8 /NRUAO RS | R A0 2R BT 5 o) — S5 B T . AR S A A, 0 i) 1] AV
Yy oNEMEERZE AR TEAZERS), LA S X IRATERE R s 2 b TR I A R I T AR R X —
DR, —E R LEdE TR EAE R RGP e E s,
2.3 AN[ELH A R B AR S R G A 3 AT

ARG AR AT LU Finn's T840 Finn's cycling index , FCI) Fl Finn's I RE I A2 K
JE (Finn's cycling mean path length, FCL) SEPEM . FCL SR8 MEFR R AT W BERE YK, U i
RO, HA R LR & S SR A &t ) sk K R IEAE S R GAE 6 JT R 10 H 9 FCI
(0.55 F1 1) Fl FCL(2.066 £12.077) ; FgH PAEAZS ARG AE 6 HH1 10 A A9 FCI(1.14 A1 0.81) Al FCL(2.089 F
2.137) 5 —J7 THI e W AL VE AR T AR 28 3R G0 S 90 2 R R AR, 3 A B K1) L3 23 () 5 g — T b P ol 2 s
AR, AR AR AR S R GOk R B AR (ILFR 3)

®3 FAEANE-BRERBESRERABEKESN

Table 3 Analysis of the length of circulation path of farmland ecosystem in rice and crab in different months

S SCHZH Test group X HEZH Control group
Parameter 6] 10 671 103 AL Uni
June October June October
PN =N N X 5 Hg
Hgifﬁﬁ( B2 mE)H H ) ' ) 66.77 0 0 0 tkm2a!
Throughput cycled (excluding detritus)
PG IR 6
IRAETER 4%_&5&_ 3.73 0 0 0 % of throughput without detritus
Predatory cycling index
RESRIAPR (L RET 4 )
107.34 527.2 56.43 154.41 "2 a7t
Throughput cycled (including detritus) ? thm = a
Finn's fEEF4 %
inn's AL 0.55 1 1.14 0.81 % of total throughput
Finn’s cycling index
inn's S H B 7L AR I iE
Finn's *F 29 RE BRI 2.066 2.077 2.089 2.137

Finn's cycling mean path length

2.4 WRESRGIRAGE RS o

RA B IR (Mixed Trophic Impacts, MTL) 253 HT A= 25 22 48 N ERAS R R REAR B2 (] 3 AR d/E - 00 A
WOEAE & EwE BRI REZ — B 3—&] 6 205 R R TR A0 8 R AR 28 R SR MITL A3 HT I, DAL o
ALV 6 H R 10 A g vh iy rh AR B X A AR R G T 22 D REZH (4R RAEY) R LRI 2R A ) 34977
AT BRI SR A B S RIS 3 A T e ABGIR ZU A IR AT . TR B2 TP OR R S REZHAE S H 4y
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Fig.3 Mixed nutrition effects among various biological
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Fig.10 Lin's cone analysis between biological populations in the control group in October

110 A Y CI 2054 0.135 F10.135, X HBZHAE 6 A F110 A #Y C1 20514 0.188 F10.161, ft Al %0, 525640 9 4%
Ty RE AL 1] 9 72 12 5 P Ao} R ZHL 55, Re e RR AR ARG, TR AR A S RS 2 R S REME L R A, HE
N — A B R AR R R A e, R LU 480 22 b ARk 2 43 LA R B8 i 2R e Dy R 4 41 43 1) 7 =X, LA
PSR A S R G ke e,

®4 FEAGREESREBEFIHESEIN
Table 4 Analysis of General Statistical Parameters of Farming Ecosystem in Different Months

X & ZH Control group

¥ SCEH Test group

Parameter 6 J1 10 /1 6 /1 10 1 FAL Unit
June October June October

BHAER Sum of all consumption 1255.78 3139.71 204.36 715.87 tkm2a!
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S Sum of all respiratory flows 571.01 880.28 -29.85 -498.70 tkm2a!

RS B Sum of all flows into detritus 8788.71 24446.87 2410.02 9558.76 tkm™2 a™!

ARG EJLE Total system throughput 19365.90 52710.25 4962.83 19172.09 tkm?a!

BB Sum of all production 9763.11 26755.15 2541.80 9746.29 tkm™2 a™!

P e =T =N

:j‘?ﬁii :fjprimary production 9321.42 25123.66 2348.46 8674.90 t km™2 a™!

4 %714 Sr i /4 (I I
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