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Abstract

This field-demonstration study compared the growth performance of five leafy lettuce cultivars grown in
coupled aquaponic systems (CAS) and decoupled aquaponic systems (DAS) using cold-water rainbow trout
(Oncorhynchus mykiss). Due to the practical constraints of full-scale field facilities, tank-level replication
could not be established, presenting a statistical limitation (pseudoreplication) for inferential hypothesis
testing. Therefore, growth parameters were evaluated descriptively based on repeated measurements over a

3-week harvest period (weeks

18 to 20). Across all evaluated cultivars, DAS

showed a consistent

descriptive trend of higher leaf biomass production compared to CAS. Integrated descriptive analysis across
all cultivars further demonstrated that DAS maintained higher median and overall biomass distribution
ranges than CAS. Higher nutrient accumulation (nitrate and phosphate) in the DAS plant zone contributed
to enhanced crop growth. Although the lack of facility-level replication remains a methodological limitation,
these field-scale findings suggest that DAS offers a more effective nutrient management strategy than CAS
for maximizing leafy vegetable productivity in trout-based aquaponics.
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<Table 1> Chemical composition of the experimental diet’

Composition Diet
Moisture (%) 7.2
Crude protein (%) 46.8
Crude lipid (%) 9.6
Crude ash (%) 12.5

'Walues are means of 2 determinations.
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Atk T3k DAS A=e 7] AArg A9 9
s BEsr] feke] B3 BIE(N 21%, P 17%,
K 17%)5 A3 155 2HE Y 50 g Yshx
el B35 T8kt

~

A

i}

T4 Wst A4S F 63 TR
F(C), &FA2(DO, mgl), pH,
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sativa)=, WE]S) S(butterhead lettuce), ~AE
(skilton lettuce), ©]AFH(izabel lettuce), 2*FF(red
leafy lettuce), AF= Pl(xaroma lettuce) 5% 5°] 48
HAth QAT FFE 18071A7F 4=
Al 9 ShH(FF) FF X]'O](/‘c}‘%
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aquaponics (DAS)
g8 e AaHo
H& 16-17°C B9E dAstA A8 oh([Fig.
2], [Fig. 3D).
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<Table 2> Growth performance of rainbow trout
(Oncorhynchus mykiss) reared in two
experimental groups (CAS and DAS)
for 20 weeks

Culture method

ftem CAS __ DAS
Initial fish No. 46 46
Final fish No. 39 42
Initial total fish weight (g) 42,900 42,800
Final total fish weight (g) 41,140 49,980
Mean fish weight (g) 1,054.8 1,190.0
Feed intake (g, DM) 12,730 27,350
Survival rate (%) 84.8 91.3
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TANE’J @%oﬂ gg;] 744;(]7<4 o7 )\L./:g].cﬁ 10~13
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mg/L7HA] FHA 02 A EQIth POP A F
Atk AFO R, CASOIA = 175 Aol 22 mg/L7t
A F7F F ehstE gl o), DAS A8 Auf x| oA
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1] Change of water quality (dissolved oxygen, water temperature, electric conductivity, turbidity, pH,

salinity, TAN; total ammonium nitrogen, NO,-N, NOs-N and PO4-P) in CAS for 1-20 weeks. CAS,
coupled aquaponic system.
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[Fig. 2] Change of water quality (dissolved oxygen, water temperature, electric conductivity, turbidity, pH,

salinity, TAN; total ammonium nitrogen, NO,-N, NO;-N and PO4P) in fish tank of DAS for 1-20
weeks. DAS, decoupled aquaponic system.
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[Fig. 3] Change of water quality (dissolved oxygen, water temperature, electric conductivity, turbidity, pH,
salinity, TAN; total ammonium nitrogen, NO»>-N, NOs-N and PO4P) in plant cultivation area of
DAS for 15-20 weeks. DAS, decoupled aquaponic system.
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H=M 0lF EX|7HE0 (Oncorhynchus mykiss)& &8t Coupled aquaponics (CAS) % Decoupled
aquaponics (DAS) AAt gtalo] edxfFo| M H|W

<Table 3> Comparison of Cas and Das experimental groups on the weekly leaf weight (g) of five leafy
lettuce (Lactuca sativa L) cultivar from weeks 18 to 20.

Experimental group

Leafy vegetable cultivar week
Cas Das
18 6,560 7,748
19 5,484 6,254
Butterhead (No. 180) 20 7,638 9,244
Sum 19,682 23,246
Mean+SD 6,560+1,077 7,749£1,495
18 7,189 9,520
19 5,897 7,845
Skilton (No. 180) 20 8,482 11,197
Sum 21,568 28,562
Mean+=SD 7,189+1,292 9,521+1,676
18 7,508 9,161
19 6,124 7,641
Izabel (No. 180) 20 8,894 10,682
Sum 22,526 27,484
Mean+SD 7,508+1,385 9,161+1,520
18 6,151 7,595
19 4,587 6,321
Red leafy lettuce (No. 180) 20 7,716 8,870
Sum 18,454 22,786
Mean+SD 6,151+1,564 7,595+1,274
18 5,928 7,884
19 4,326 6,514
Xaroma (No. 180) 20 7,531 9,256
Sum 17,785 23,654
Mean+=SD 5,928+1,602 7,884+1,371

"Walues represent the leaf weight (g) of each leafy vegetable cultivar and are calculated based on the
weekly measurements from week 18 to week 20. SD. standard deviation.
Cas, coupled aquaponic system; Das, decoulped aquaponic system.

53] skilton #FS DAS AT 205 FE AA dolElE sk Al Al~E 7
1,197 g0 2 A A7 7 7P =& FAE A= v‘i‘—ﬁ A& vlawg Aa(Fig 4]), DAS

FEFs 71Fsk o, 182072 Hitgk(Mean AT CAS Aol vlE Y wk(median) 2
+ SD) 9A] 9,521 + 1,676 g = 7bF skl A %E E‘.ﬂﬁ’%f)ﬂ/ﬂ ALEAo R £2 AAFS
. HLL, xaroma %& 19572 CAS Al ellA @A st 4TS B oldd dies Fx it
4326 g0 2 7P W2 TS Ko, 2052 B FAR: AR AT FA4

(e]

: A
Oﬂ% 7531 g2 FEHE S UeERNTE (pseudoreplication)® Q13 94 2 FAR &
FE4 Aol F¥ e o s FF AA T R eA

AF 717 F 1953l 1?.%
/\1 ogz\]xq o7 o] za‘to] sz_/;\_{,—].L: 7§fsok% y_gi T DAS }\]/\Eﬂo] CAS /\]/\Eﬂp‘_q /\11:' /\gﬂ]%k
O, 205730l Al Hoff Aol mushgith sl S Al ARE A4 HojFET
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[Fig. 4] Aggregate comparison of biomass between

CAS and DAS across all evaluated
varieties. Each  point represents an
individual observation, and the central

horizontal line indicates the median. CAS,
aquaponic  system; DAS,
decoupled aquaponic system.
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