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Abstract

Eggs are likely to be used in agriculture because they can provide enough nutrients for
crop growth. Statistics show that a large number of eggs are lost due to breakage before
reaching the final consumer. The purpose of this study was to make a natural liquid fertilizer
as a substitute for chemical fertilizers using broken eggs as a resource and to evaluate the
efficiency of the formulated fertilizer. To make the liquid fertilizer, the broken eggs and
distilled water were mixed at ratios of 6 : 4 and 4 : 6. Then, effective micro-organisms (EM)
and sugar were added, and the mixture was fermented. The temperature and electrical
conductivity (EC) increased gradually with the fermentation while the pH decreased. When
evaluated following the seed germination index method of the compost, it was found that
the fertilizer matured 10 days after the beginning of the experiment. The growth experiment
was conducted with lettuce in which the fermented liquid fertilizer was compared with a
commercial liquid fertilizer. The 6 . 4 treatment produced plants with the densest fresh shoot
and roots weighing 41.6 and 4.6 g, respectively. The number of leaves (12.3 per plant) was
also the highest for the 6 : 4 treatment. Soil analysis showed that the soil pH was improved,
and the soil organic matter was increased in the fermented liquid fertilizer treatment.
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Materials and Methods
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Germination index (GI) = GR X RE/100 3)
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Table 1. Chemical properties of soil used for this experiment.

Sample pH EC oM T-N Avial. P,O5 Ex. cation (cmolc k)
P (1:5  (@sm’) (%) (%) (mgkg") K ca® Mg™
Soil 6.91 2.69 2.87 0.91 105.81 0.36 9.87 2.39

EC, electrical conductivity; OM, organic matter; T-N, total nitrogen; Avail. P,Os, available phosphorus; Ex. cations,
exchangeable cation.

Results and Discussion

2 Hyt
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o] Jojut DAT 5 - 67HA| &7} 55t 6 : 43 2]l 7= DAT 6°1| 33.7°C, 4 : 6*]2]7-+= DAT 5°1 31.0°C
2 12 & Yeld F 515kl o] & DAT 958 257t A5 = A BEom, o o] 2=9] 4
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Fig. 1. Variations of temperature with fermentation time.
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Fig. 2. Changes in pH of the liquid fertilizers during fermentation.
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Fig. 3. Changes in EC during broken egg fermentation.
B
n| %% ofu|o] B9 Hg) Al LEI} ASEHA B Aale} 7hAst HASto] 22 Ao ol U o] &
o T-& A|okS A © 71tk (Hwang et al., 2016). £3], G o} 7kALE AlE9] Qo] 3| 4o g FAF
VAR 2] 7} nga% 59| U5l s do7|= ZAE Hlth(Lee et al., 2011). UH] 9] FA}olx]| 42 o 5
%= 97} 27} DAT 500 6 : 49} 4 : 632 T BLE 2492 7]Z 700] 4ol m]x| 2] 2519100, DAT 100]

6:42F4: 63 EHL% 7}7} 9827} 97.1 2 B4k 8 & WA 51 TH(Table 2).

Table 2. Seed germination index test results of the liquid fertilizer.

DAT Treatment GR RE GI

DAT 5 Control 100 46.06 -
6:4 95.8 30.73 63.8
4:6 97.8 32.8 69.6

DAT 10 Control 100 45.86 -
6:4 99.2 45.43 98.2
4:6 98.0 45.46 97.1

DAT, day after treatment; GR, germination rate; RE, relative; GI, germination index.

Korean Journal of Agricultural Science 47(1) March 2020

15



Production of liquid fertilizer from broken eggs and evaluation of its effect on lettuce growth

WK ZAL 21}
ou] 2 o] g3 52| G ZAL A e Table 300 LIEFAQITH A4 91 X518 A F L 6 : 442|177} 7}
7} 4163} 4.6 g0 2 7P £SO, BRI 247} 27.7, 2.6 g2 714 Wgkh Aok 614X} 123

per plant2 7} @tom F2]2] 37} 11.0, 12.3 per plantZ 7Fg & i th(Fig. 4). Algtoll= 714 ofn| At
9l glutamine, asparagine, arginine 5-°] T $H-7-% o] 2/ TtH(Cho, 2006). Kim and Kim (1999)-2 & 7|4l o}n| i
A2 2rEe] AR F47t 7he o, et & AH o] dh Yokt AAbe FEYU 0 R ot ¢ Hoh 8ol
Fotrhal Bl shQint 2 Aol A & v A ofr] e Ake] Hlg o] =& 6: 4% 2|77} 4 6] g Lol vl &
2SS Bl Ao = wohEh

Control Liquid fertilizer

Fig. 4. Photographs of lettuce grown on soil amended with different liquid fertilizers.

Table 3. Growth characteristics of lettuce.

Fresh weight (g) Number of leaves Leaf length Leaf width
Treatment
Shoot Root (per plant) (cm) (cm)
Control 27.7+52 2.6+0.5 11.0+1.7 20.8+0.5 13.7+0.7
Liquid fertilizer 354+5.0 34+1.7 11.6+1.8 18.9+0.4 17.6£2.3
6:4 41.6+42 46+1.6 12.3+£2.1 18.5+2.0 17.3+0.4
4:6 32.1+8.5 3.7+1.7 113+14 17.6 1.4 14.5+0.8

Mol E2F 2

Al & EFO] pHE Be A2 oA AF5ohe ddFe BA 6 : 42|24 1 62427t 242 pH 7.5
o} 748 7V =7 &5kl om, o= ofmf At A A 9] Fgo] EGR-ERAYES] A& NO, reductase
9]3l NH, 2 2= o] pH7} 445t 21 0 2 e Th(Chae et al., 2011). EC= T4 g FLolA] 2.52 dS m' 2 7}
F=okom, 6: 44279 4 622 = 242 1.79, 1.69 dS m™ H| WA WA et 5E2W5Y 2HEd
AJHIXB7]1E (NAAS, 2010)0] 2151 45 EFELO] 44 ECE 2.0 dS m' o] 5F2 2JH]| S X 2|3 & ]
TolA REEsts A8 BIloh /718 &2 6 : 4x 2 TolA 28% = 7P =%k om, FA 2ol A 1.9%
oAl 7Hg Rt R Qi x| $Hg ol 22 Fxfg] o] vls| AH] A2 Ftol|A F7leh= A2 Bt

(Table 4).
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Table 4. Chemical properties of soil after crop harvesting.

Treatment pH EC oM TN Avial. P,O; Ex. cation (cmolc k™)
(1:5) (dSm™) (%) (%) (mg kg™) K Ca™ Mg™
Control 7.1 2.52 1.9 0.75 105.2 0.44 10.24 2.25
Liquid fertilizer 7.3 1.73 2.8 0.59 111.6 0.62 10.33 2.29
6:4 7.5 1.79 2.8 0.55 110.0 0.66 11.92 2.31
4:6 7.4 1.69 2.7 0.56 110.0 0.67 11.86 2.27

EC, electrical conductivity; OM, organic matter; T-N, total nitrogen; Avail. P,Os, available phosphorus; Ex.
cations, exchangeable cation.

Conclusion

At s 0y 5 EA4 st 9 Hu|o] ZAEA S0 Jgoll thet A& ¢35t 6: 494 642 &
F g 7] =7t AFSoto] dart s JEoH, e F HH| o] pHE Aachs S EIL
o, EC+ 3715t 4TS Bt du| o] A A8 A 2t wa lu] 22 77F 4] 2] 7Lo] vs] Y5
4 A4 5o A et o, A 88 EQF] pHE d5ote 205 Bt o] 2=, Algt oH] A =X A]
AT} SHFTE 6:42H4: 62 HIEE S3tsto] oF 1047 HEA| 7| dH| & A 2T 4= Qo) =35 2HE
5ol FHH 9L 29Uck ARE Hul: EY pH A5A7IE 2T Belch weba, A2t o 83}

7Hs8 Ao 2 g
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