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A Study on the Fertilizing Effect of Swine Fermentation

Liquid Manures under the Hydroponics
Lee, Myung-Gyu
Department of Environmental Engineering, SANGIJI University, Wonju 220-702, Korea

Summary

The present study investigated the possibility of applying the fermented swine liquid manure
handled with TAO system to hydroponic cultivation. The fermented swine liquid manure (FLM)
used for the study was in low concentration of phosphoric acid (P). Hence, when doing hydro-
ponic cultivation, the concentration of P and K was supplemented. The concentrations of N, P,
and K in compensated FLMs were as follows; (a) N 58mg/l, P 0.5mg/l and K 31 mg/l for
FLM-1, (b) N 58 mg/l, P 31 mg/l and K 39 mg/l for FLM-2, and (c) N 58 mg/l, P 31 mg/l and
K 61 mg/l for FLM-3, respectively. For hydroponic cultivation, it was possible to use diluted sol-
ution by 100 times through experiment of germination index. According to the experiment using
lettuce, the compensated FLMs with P and K were superior in leaf width, yield and dry weight
to FLM without any treatment. Therefore, it is necessary to supplement some nutrition before
applying. In conclusion, it is highly estimated that the fermented swine liquid manure can be ap-
plied to hydroponic cultivation. It is also necessary to conduct further researches related to nutri-
tional compensation depending on the vegetables.

(Key words : Thermophilic aerobic oxidation reactor, Fermentation liquid fertilizer, Hydroponics
cultivation)
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Table 1. Chemical composition of the fer-
mentation liquid manure and TAO

Efflux(n = 5)

FLM
Item TAO Efflux (MF reactor)
pH 8.72 8.75
EC (mS/cm) 21.4 220
T-P* (mg/f) 94.0 98.6
NH,4"-N (mg/£) 1,647 1,684
T-N** (mg/¢) 4,914 5,642
K (mg/2) 2,760 3,007

* : Total Phosphorus, ** : Total Nitrogen.
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1. Timer 2. Transfer pump 3. Nutrient Solution tank 4. Air pump
5. Styrofoam 6. Lettuce 7. Return tank 8. Return pump
Fig. 1. Schematic diagram of hydroponic system.
3. eotdH 4. ZU ey AE

do} Ao AlEE FTAREL TE
| Bla) Aatol Zate w1zt S8l 7t
Exow umd wolgol ¥& M9 ¥
2 2 AlZ(Lactuca sativa L.)E o] &3}t
He AAAT-N) ¥E 5500mg/ L8] FLM
1004, S00u] 2] 1,0008)(AA $& 55,
. 5) H4%d Ak 4E FAe 3
o dol 20004 BF F Petri-dish Wl
whatman No2 o3}2] 26)& ¥ Hz|7HE v
2 AzZE AR 20mey Bl g2 AFH]
olE|(25 C, gx)ollA 5U3t uigste] wolg
(Seed germination; SG)Z} ¥ig] A3AHRoot growth;
RG)E &A 3o o} X 4(Germination index :

GDE ANSAT. Glo ANE BT Y.

)
olf d

B o

flo mx

—
—

number of seeds germinated in FLM treatemt
SG (%) = x 100
number of seeds germinated in control

mean root length in FLM treatemt

RG (%) = x 100
mean root length in control
SG x RG
G-1(%) =
100

g 1z W4 942Q N, P, KE 2ys
o Ao AR uw AFsPt. 4F o
2724 FdEL AdFE olgI}FoH,
FLM-1& @& oju]o] M HoF N 58mg/
L, P 05mg/e3} K 31mg/L8] AR YE
W, FLM-2&= 23 ofn] 34 do KH.PO,
£ 105g/700¢ #H7MslEl®, FLM3& w3®
Au] 3 Ao KCI& 21g/700L B7Heo
Age ddoz AT FLM-2, 39
KHPOs, KCI H7t 71&2 AR A A
azel %ol ZA4S 7|F(Table 2)0.2 A
zatgon, Z Ad7d AL Table 39

YER A

Table 2. Chemical composition of Nutrient
solution

Item Wondergrow-1 (0.9 kg /1000 £)

NH4-N (mg / £) 77.8

NOs-N (mg / £) 160.0

PO4-P (mg/ £) 30.0

K' (mg/ 2) 56.6

- 171 -



FAAAEEGHA] A 10 A3 %

Table 3. Chemical composition of nutrient

solution
Treatment I\in;gp /_/Z;( Composition
Control |55~ 0 - 12.5| Ground water
FLM-1 |58 -0.5-31 |FLM
FLM-2 |58 - 31 -39 | FLM +KH,PO,
FLM-3 {58 -~ 31-61 |FLM+KH,POs+KCl

Control : Nutrient, FLM : Fermentation liquid manure.
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Table 4. Effect of the dilution rate of fermentation liquid manure(FLM) on the Germination

index of Lactuca sativa

T-N Root growth Seed germination G-1

(mg/l) Length (cm) Rate (%) (%) (%)

D-W 0 441 100 100 100
FLM 100X 55 5.45 123.5 101.06 125
FLM 500X 11 4.71 106.75 101.06 108
FLM 1,000X S 4.62 84.66 103.16 87

D - W : Distilled water, FLM : Fermentation liquid manure.
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Fig. 2. pH and EC fluctuation of the treat-
ment under the hydroponics.
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Table 5. Effect of the fermentation liquid manure(FLM) and indispensable nutrient addition

on growth of Lactuca sativa

leaf length leaf width No. of leaf Fresh weight Dry weight
Treatment

cm | (%) cm (%) (%) g (%) g (%)
Ground water 42 72 33 59 10.2 97 1.0 23 0.12 40
FLM-1 5.9 100 57 100 10.5 100 4.2 100 0.3 100
FLM-2 8.5 144 7.8 137 16.0 152 93 221 0.6 200
FLM-3 9.8 166 9.3 163 19.0 181 15.9 379 1.0 333

FLM-1:FLM, FLM-2 : FLM + KH;PO,, FLM-3 : FLM + KH,PO, + KCL.
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