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Abstract: [Objective] Aquaponics technology combines the advantages of aquaculture and crop cultivation,
featuring high nitrogen conversion utilization ratio as well as water saving and emission reduction, realizing a
win-win situation for both economic and environmental benefits, but aquaponics system involves many

economic and environmental indicators, and there are fewer current studies on comprehensive benefit evaluation
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of this production model. In this study, the environmental and economic benefits of aquaponics systems were
quantitatively analyzed, systematically evaluated and compared, with a view to providing new ideas for
qualitative and quantitative analyses and research on aquaponics technology. [ Method] Based on the actual
construction and operation data of the aquaponics farm in Jiangning District of Nanjing City, this study took
environmental and economic benefits as two main evaluation indexes, calculated nitrogen emission of the single
aquaculture mode as well as related nitrogen loss and nitrogen transformation in the aquaponics through the
empirical formula method, qualitatively and quantitatively calculated nitrogen transformation and emission of
the aquaponics system through the measurement method, and calculated the economic indexes of the aquaponics
system based on the questionnaire of the farm and the results of the research. [Result] After adopting
aquaponics technology, the total nitrogen emission was reduced by 99.45% and the total ammonia nitrogen
emission was reduced by 99.73% compared with the single aquaculture mode; N,O emission and microbial
assimilation caused more nitrogen loss, were 4.58 and 48.60 times more than total nitrogen emission in water,
respectively; The degradation of NO, -N by nitrifying bacteria was enhanced, the water quality was more
conducive to the survival of fish. In the first year of aquaponics farm, the construction cost accounted for
55.21%, which exceeded the sum of other expenditures. Feed cost was the main source of cost when running the
aquaponics farm, accounting for 73.96%. Aquaculture income accounted for 89.74% of the total income, which
was 8.75 times more than the sum of planting income and service income. [ Conclusion] This study establishes
the scientific comprehensive benefit evaluation system of aquaponics, which has certain guiding significance for
the evaluation of ecological and economic benefits of aquaponics technology, and can provide multi-dimensional

references for the research and application of aquaponics technology.
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Fig. 1 Schematic diagram of farming units in the farm trial area
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Table1 Nitrogen content in whole plant of common
cultivated vegetables in aquaponics system

Vegetable W% Data source
X4 R Lycopersicon 2.685 S
esculentum var. cerasiforme
i Solanum lycopersicum L. 2.298 S
3% Lactuca sativa L. 3.750 [29]
V3% Brassica napus L. 2.550 [30]
283K Ipomoea aquatica Forssk. 3.230 [31]
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A, PABFIGT S ERE R T E, %5 Wning
R P BT B KR AT AR PR R SR T & kg
22 ZFYE

WA F AR G AR ML 3N A =y, 7R BRI
LR A P i R O T 17 B0 S R G Wit AR
b SE Al R B D T R A FRAE . PG IR TE A
YIS VAT PR B ROAS DRI 0 BN R G
E R a3 AT o AR S R B AU R, ARG T
FEW A (Cyuing)s THIFL S (Cren)~ FHT A
(Crigh)~ ZRHIEA (Cyegetable)s FIRHRA (Creeg)s AT
JEAS (Clapor)s AT (Cojeenric)~ B 711 S Bl LA
(Ciedicine)s |~ A (Cpropaganda) A S A ST H
(Cother) 35 10 FB4r SCH, F WA bR 8 A
2 Fion, JWSHEHILL 1N ERET

*2 BRHERGEIRAEFHTELAR

Table 2 Calculation formulas of each cost index in aquaponics system

et HEAN ZHE L ZHIUA
Index Calculation formula Parameter meaning Parameter value
EB A Couild = Cgreen house + Csystem Coreen house INMIEBLA, JiT0: Copyem N RAIEER Coreen ouse=1705
Couila A, Tit Coystem=80
Tt FH 4 Crent = Stuild Prent /10 000 Souite VIR GEHER, m’s P ARAHE Syyie=4 000,
Crent FErmA4, oo P,eni=0.90
A Ctish = nanpwiish Prish /10 000 n IFRFAMANEG n WV IK P IRFEALIR . wag N5 7,=30, n,=2,
Chisn AN FFEMAR T AT AR, kg Prno AEEHHEAN,  wyg=8.30,
Jikg'! Pp=270
S A Cregetable = 1714 0c Pregetable/ 10 000 p Sy AR Y BZEFEALI ng WARKEWANEL SHEAS n=12, ng=126,
Clegetable A, m’s o AFRAEIMFE SR, HRm™ §=6.05, 6.=22,
Pregetable I FE AT, T0HE Pegerabic=0.06
TRRL A Cheed = NatfecdWreed Preed /10000 e SRR REL, ds wieg NEEANFRFEIL HEMEE, 17,730, ng.q=365,
Creea kg; Preg NUIEEAN, 0k Weeed=15> Peeg=9.13
AT A Clabor = Miabortiabor Plabor Mapor N TN t3poe N AR, A5 Prabor WA Mabor=25 frabor=12
Clabor ALK, o Plaboi=0.50
L A Cuteeric = eecricEPetcic /10000 E 4 Py F T MR, KW-hs tne MATHIRS E=10 020,
Cotectric Ko A Pereeric MAL LA, T8 (kW-h) Leleetric=12
Piectric=0.50

ﬁ” & %EE EEZ'S: Cnedicine = Caquacullure + Chydroponic

Cmedicine

Caquacutture /7K FRIEAE PR AL 20 51 25 315U PO ASEAS
J37Cs ChydroponicINEAHFE: (11117 ERBA OB HUAR 55)

Caquaculture: 1.00,
Chydroponiczo-o5

JiTt
I A Cpropaganda=0-05
Coropaganda
FoAth 7 Cother = Curansport + Cpack + Cmeal  Cranpore NEHFISH M B HHFED, T1T0: Craa N Coranspor=12.505
Cother ERPFRIEA L, JIT0: Cpea WFEHRIG L Cppe=5.00,

N&Y, Jit

Crrea=1.20
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Table 3 Nitrogen transformation and emission per unit mass of aquatic products

Bt fokr éé%z\wiﬁii Empirical formula ;nethod Bt fobr i‘l}ﬂﬂ“‘//i Measurement method
Mode  Index SR Gik/ke Mode  Index SRR 4 e /kg
Parameter value Result Parameter value Result
K" FCR  Rpeq=183, Weeq=15, 1.840 BRIA wiy pn=9.795, V=43.057 0.422
Single Win=1500, wgg=5 Aquaponics
aquaculture Wy  FCR=1.840 76.988 WIAN  pran=4.445, V=43.057 0.191
Wian Wiead=10> npei=183, 67.344 NN B0sx=0.695, 0.030
Pprotein=40%,  Pp.1=0.092 V=43.057
S WN0 oy =10, R =183, 1.932 WNO7-N Pros n=2.563, 0.110
Aquaponics P1=6.21%, PN0=1.7% V=43.057
Whomicro Wieed=105 Mgeea=1835 20.496 Wha o p=2.9026%, 7.257
Pricro=7% Wi anting =290
W, =626.55, a. g. k. h23l 4.270
HX0.10. 2.77. 0.11. 1.77

ZR LRI, KA SR A BOR AT UK D
RMHTBG 1R m ARG RE A R . Wb
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i A A DR 2R A S MRS, 5 L AR 4 RAFAE BUORR
72, TH SR RNy 9 638 F PR AT AE 1 R A A 4R
o SEINE TH R R AL S HE IR HE R T 52, (H A
FH AR B A BOR ORI R E K
Bk 5L~ IR &, PR B2 2 AR %
Y8 SE R LB RE DI 55 3 4 A B v U K S R

B - AAERA R B AR

Construction cost Equipment cost ~ Packing cost Inoculants & pest control cost
- R A ATHA A b AL 2

Feed cost Labor cost Vegetable cost  Land rent

AR L__Lvil & TAES . ERA

Fishfry cost Electricity cost ~ Workers’ meals ~ Advertising cost

1.33%
1.10%

0.27%
.97%

A 027%
&/ 023%

55.21% A
0.08%
0.01%

a: AR R TURA 5 L

a: Each cost ratio in the first year
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b: Each cost ratio during operation
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Fig.2 Proportion of each subdivision benefit in aquaponis farm
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Table 4 Comparison of data between experimental farm and ECS factory farm

R FRYE S/ ke FRIHAE R K v
A3 (f[j'miz) ()%‘m%) (H%~m*2) (kg~m*3) (kgqn*z)
Type of farm Construction cost Stocking Planting Aquaculture annual Planting annual
density density output output

I A 37 625 94 22 104 48
Experimental farm

ECSL) Lk 300 70 36 25 36

ECS factory farm
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