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Effects of Concentrated Pig Slurry Separated from Membrane
Filter and Several Environment-Friendly Agro-Materials
Mixtures on the Growth and Yield of Lettuce (Lactuca sativa
L.) in Hydroponics
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College of Life Science and Natural Resources, Sangji University

Summary

This experiment was conducted to investigate the effects of concentrated pig slurry separated
from membrane filter and by environment-friendly agro-materials mixtures on growth of lettuce in
hydroponics. The swine waste treatment system having a ultra filtration and a reverse osmosis
process was designed in this study. Filtration of pig slurry was necessary to prevent the hose
clogging in hydroponics. Primary separation using ultra filter was followed by concentration by
RO (Reverse Osmosis).

The concentrated pig slurry (CS) was mixed by five different environment-friendly agro-materials
mixtures. The chemical nutrient solution was the solution of National Horticulture Research Station
for the growth of lettuce. The concentration of nutrient solution in hydroponics was adjusted a
range of 1.5 mS/cm in EC.

The concentrated pig slurry was low in phosphorus(P), suspended solid and heavy matal, but
rich in potassium (K). The concentrated shury was lowest in the growth characteristics of leaf
lettuce. And also SPAD value in leaf was reduced in plot treated with concentrated slurry. But
the growth of lettuce in the mixtures plot (CS+tBM+AA, CS+BM+AA+SW) in hydroponics was
significantly high compared to concentrated slurry.

The fresh yield of lettuce was 78, 84% that of nutrient solution as 131.9, 142.2g in plot of
CS+BM+AA and CS+BM+AA+SW, respectively, Our studies have shown that it is possible to
produce organic culture using concentrated slurry and environment-friendly agro-materials mixture,
although growth is slower than when using a conventional inorganic hydroponic solution.
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Table 1. Treatments of experiment
Treatments Content
CS Concentrated pig slurry
CS+BM Concentrated slurry + Bone meal (20kg/m’)
CS+BM+AA Concentrated slurry+Bone meal(20kg/m’}+Amino acid (10kg!m3)
+ ’)+ Ami i 3y +
CS+BM+ AALSW Concentrated slur;'y Bone meal (20kg/m’) + Amino acid (10kg/m’)
. Seaweeds (2 kg/m’)
NS Chemical nutrient solution

CS : Concentrated pig slurry, BM: Bone meal,
chemical nutrient solution

AA: Animal amino acid product SW: Seaweeds, NS :
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properties of concentrated pig slurry separated from membrane filter

Items Feed Pre- treatment | UF permeate | RO concentrate
TN (mg/¢) 3,577 833 330.4 1,491.0
NHs-N (mg/ 2) 1,640 125.2 216.5 847.5
NOs-N (mg/ #)) 9.1 7.1 1.0 32.8
NO»-N (mg/2)) 0 0.57 1.57 34.7
TP (mg/ ¢) 645.6 85.2 8.6 31.9
Ca (mg/2) 1,592 270.9 184.3 1,201
Mg (mg/2) 807.5 330.0 273.5 2,028.5
K (mg/¢) 8,135 4,710 4,555 14,805
Mn (mg/2) 1.9 8.8 9.9 35.3
B (mg//¢) 10.2 7.1 73 13.9
2 (mg/ 2) 262.5 489.3 7337 2,875.2
Suspended solid (SS, (mg/ ¢) 15,500 9,000 3 13.6
CODcr (mg/ ¢) 36,800 6,400 500 4,500
pH 7.02 6.55 6.19 7.16
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Table 3. Heavy metal content of concentrated pig slurry separated from membrane filter

Items Feed Pre- treatment| UF permeat | RO concentrate | Korea regulation
As (mg/ 2) 0.51 0.08 0.02 0.07 5
Ni (mg/ 2) 1.03 1.39 0.58 4.07 5
Cr (mg/ ¢) 0.39 0.32 0.03 0.16 30
Cd (mg/?) 0.02 N.D N.D N.D 0.5
Zn (mg/ 7) 165.0 4.8 1.2 9.9 130
Pb (mg/ ¢) 0.13 N.D N.D N.D 0.2
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Table 4. Chemical

properties of concentrated pig slurry and environment-friendly agro-

materials mixtures
Items Cs CS+BM CS+BM+AA CS+BM+AA+SW
SS (mg/?) 12.5 264 271 280
TN (mg/ ) 1,491 2,102 2,185 2,190
TP (mg/ #) 31.9 425 521 530
Ca (mg/?) 1,210 1,420 1,430 1,452
Mg (mg/?) 2,028 2,030 2,052 2,215
K (mg/2) 14,805 13,920 14,920 16,210
SO, (mg/ ¢) 2,875 2,910 2,979 12,890
pH 7.16 7.21 6.8 7.16
EC (mS/cm) 240 269 309 312
CS : Concentrated slurry, BM: Bone meal, AA: Animal amino acid product, SW: Seaweeds,

NS: Chemical nutrient solution

Table 5. Growth characteristics of a hydroponically grown leaf lettuce by mixtures of
concentrated slurry and environment-friendly agro-materials at 20 days after

transplanting
Treatments Lea{crlgxgth Lea(t; r\rwl/)idth Leaf(:atlx)mber Roo;crlne;gth Sg{;\ZD
Cs 15.1d 7.5¢ 9.7d 11.0¢ 31.3b

CS+BM 15.8¢ 8.2¢ 10.0c 12.7b 33.8ab
CS+BM+AA 17.4b 10.3b 12.2b 13.9ab 35.6a
CS+BM+AA+SW 17.4b 11.8b 12.2ab 14.8a 36.8a
NS 18.7a 12.6a 13.8a 15.1a 36.9a
CS : Concentrated slurry, BM: Bone meal, AA: Animal amino acid product, SW: Seaweeds,

NS : Chemical nutrient solution

* abc : Same letters are not significantly different with DMRT at 5% level.
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Table 6. Growth characteristics of a hydroponically grown leaf lettuce by mixtures of
concentrated slurry and environment-friendly agro-materials at 40 days after

transplanting
Treatments Lea{crlsygth Lea(fc nv;/)idth Leaf (::)mber Roo(tcrlr?; gth Sg(/)\zD
CS 21.3d 10.6b 16.3¢ 11.8b 27.2¢
CS+BM 24.0c 11.7ab 17.0c 12.7b 29.1b
CS+BM+AA 27.0b 12.9a 18.3b 17.5ab 31.4a
CS+BM+AA+SW 27.5b 12.8a 18.3b 18.9a 32.2a
NS 28.2a 13.1a 19.1a 18.8a 32.3a

CS : Concentrated slurry, BM: Bone meal, AA: Animal amino acid product SW: Sea weeds,

NS : chemical nutrient solution

* abc : Same letters are not significantly different with DMRT at 5% level.
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Table 7. Fresh and dry weight of a hydroponically grown leaf lettuce by mixtures of
concentrated slurry and environment-friendly agro-materials at 40 days after

transplanting
Treatments Fresh Wt. (g/plant) Index Dry wt. (g/plant) Index
CS 29.4c 62 3.9d 60
CS+BM 3l.4c 66 4.3c 66
CS+BM+AA 38.0b 79 5.2b 80
CS+BM+AA+SW 40.1b 84 5.4b 83
NS 47.8a 100 6.5a 100

CS : Concentrated slurry, BM: Bone meal, AA: Animal amino acid product SW: Sea weeds,

NS : chemical nutrient solution

* abc : Same letters are not significantly different with DMRT at 5% level.

Table 8. Fresh and dry weight of a hydroponically grown leaf lettuce by mixtures of
concentrated slurry and environment-friendly agro-materials at 40 days transplanting

Treatments Fresh Wt. (g/plant) Index Dry wt. (g/plant) Index
CS 56.4¢ 47 7.0e 48
CS+BM 69.3d 57 8.5d 58
CS+BM+AA 93.9bc 77 12.1c 83
CS+BM+AA+SW 102.1b 84 12.1b 83
NS 121.3a 100 14.6a 100
CS : Concentrated slurry, BM: Bone meal, AA: Animal amino acid product SW: Sea weeds,
NS : chemical nutrient solution
* abc : Same letters are not significantly different with DMRT at 5% level.
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Table 9. Yield of a hydroponically grown
leaf lettuce by different mixtures
of concentrated slurry and environ-
ment-friendly agro-materials

Treatment T?gtjl}l)lgrf)l d Index
CS 85.8¢ 51
CS+BM 100.7d 60
CS+BM+AA 131.9¢ 78
CS+BM+AA+SW 142.2b 84
NS 169.1a 100

CS : Concentrated slurry, BM: Bone meal,

AA: Animal amino acid product SW: Seaweeds,

NS : chemical nutrient solution

* abc : Same letters are not significantly different
with DMRT at 5% level.
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