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Growth of Non-Powered Hydroponics Equipment and Quality Charac-
teristics according to Post-Harvest Packaging by Cultural Methods

on Leaf Lettuce

Jung-Soo Lee*

National institute of Horticultural & Herbal Science, Rural Development Administration, Wanju 54874, Korea

Abstract The research was aimed to improve pre-harvest methods to maintain marketability in postharvest leaf lettuce.
In this study, the effect of hydroponics on the growth and post-harvest storage characteristics of ‘Chongchima’ lettuce
grown in peat mass medium hydroponic system using a non-powered culture device or deep water culture (DWC) was
evaluated. There was no difference in fresh weight, leaf number, SPAD, moisture content, and C/N ratio between peat
moss growing medium hydroponic and DWC methods except plant height. It was found that lettuce cultivation by a non-
powered hydroponics method is easier than the existing DWC. The quality parameters, such as fresh weight loss, SPAD
value, and general appearance of lettuce were investigated after harvest. There was no significant difference in fresh
weight loss and general appearance during storage of lettuce by the hydroponics methods. However, with the increased
storage time of SPAD, which is related to chlorophyll content, was slightly higher in peat moss medium hydroponic was
than DWC. When crops such as lettuce are grown under favorable conditions without any agronomic abnormalities, it
is suggested that post-harvest storage is not significantly affected by peat moss growing medium hydroponic and DWC.
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Fig. 1. Appearance of peat moss growing medium hydroponic using a non-powered culture device. (A) Liquid fertilizer mixer, (B)

Nutrient solution tank, and (C) Cultivation bed.
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Table 1. Growth parameters of ‘Chungchima’ leaf lettuce as affected by cultivation methods grown on peat moss growing medium
hydroponic using a non-powered culture device and deep water culture (DWC).

Plant Leaf .

r— Chloro- | Moisture C/N
Culture methods Height w;e;ht No of | |Length| Width |No of leaf| | phyll | content | .-

SPAD %

(cm) (g/shoot) leaf(ea) (cm) | (cm) (ea) ( ) (%)
Peatmoss media in soilless culture] 36.4 258.7 14.9 28.9 18.5 33.4 23.1 96.0 7.2
Deep water culture hydroponics | 40.8 245.9 11.0 31.3 19.7 38.4 18.8 96.3 6.9
T-test * NS NS NS NS NS NS NS NS

NS *Non significant at p < 0.05, respectively
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Fig. 2. Appearance of cultivation methods on ‘Chungchima’ leaf lettuce with hydroponics: (A) peat moss growing medium hydroponic
using a non-powered culture device, and (B) deep water culture (DWC).
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Fig. 3. Fresh weight loss of leaf lettuce as affected by cultural
methods at 5°C storage condition.

1)Refer to cultural methods in Fig. 2. Data represent the mean + SE
of four replicates. Some error bars are masked by the symbol.
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Fig. 4. SPAD value of leaf lettuce as affected by cultural meth-
ods at 5°C storage condition.

1)Refer to cultural methods in Fig. 2. Data represent the mean
+ SE of four replicates. Some error bars are masked by the symbol.
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Fig. 5. General appearance of leaf lettuce as affected by cultural
methods at 5°C storage condition. 1)Refer to cultural methods in
Fig. 2. 2) Grade from sensory evaluation: 4 = excellent, 3 = good
with marketability, 2 = fair, 1 = poor, and 0 = very poor. Data rep-
resent the mean +SE of four replicate. Data represent the mean +
SE of four replicates. Some error bars are masked by the symbol.

Ho
=
4>

o
]
kel

SN}
=

Zhof o

T
i

o 235

dm

shed], A sl me o# X4 8 Foll mixA
At g A 25 A7 gdAel 3.074 F-A18h
= o2 Yepou A7t A% RYAdls Fad
F73 Al wix o] 2,52 Hl4de] 2,08} o} Tha
ol Hol7|= IR fojztolis YepA] skt €
o] HAx A= Bark 50e A4t 408 WlE S8
GA9l o] fAlEAl £ AEE FAIEL e Ao
o, Ao] A&Eps Arrt ojAiA 2|47t 3.0 A
N Al T 7IAE 7R R 2 oolslEE A
2 7E7F WejA o] go] ofElE Fo7 WEoH, A
F7F 08 Rujug 22 A= Qlsle] dEAC] gl Al
2 A} BA ol e AEAEE B A% 847t
A= Al el #A glol o= BEe] AEA TRE
A A b vhss] BYou, o]Fele A5t
AEHAAY WA} g7 B2 e AFEAdo] A
o}k Fig. 59141 254 st 20 A5 3lE

o] Aste] A 20U FE3 wkel 5 AN

olH = g3l 28U7IA] HAo] 7hssliTh

3tod Fig. 337 49 AJA|S3 SPADE H5ES
A7 SABIAT. AAp e 5 FREAN B
S B3 JAAle}l 712 G A el vwsle] gl
A Al A F zke] fldTh 2y A
wel FEste] g F A Aol BASTE g Axe
FaEeagAue] mixE Azt ohk AASETA A
7F A2 B0 R YEhkom, Stolx] At #=A

= A% B3irh SPAD ¥ish= A whel nte Je]
3 5 o] FA TS PR Esle 2o Hel
oh mEA e SR A Al S Z7F 3A
ERLER] o39ks Wk opuje), 28 ol Aul el whet
Tha zlolE Holu, a3yt HIlsiA 288 Rehs A
o2 Helth

=

>

rr

o ot

AgFe] oAl ) AE S8 F A B0 v
e FHHIA Sk GATY FE ol gl
g A AAE )8 MRS WA w5
57 A %S s, £5 F 4o 44
Wk, SPAD, 9% 5o A% B4 AEsiact. 3

e WA
o] 23& AT BT, |4, SPAD, T, C
oll)] Zol7h AT g5 Aul Al 252 Al
T FAAul= 7] FATIA o} waste] A
TVt fle Ao yehdth. G el me
= 7% F AR T ST A o A F
AelE HolA @okth. Tt G4 S #A

|al
i
i3
iy
o
2
=
T
)
i
i
2

Z

ox N ofN =il g
tlo mo Ho rr o & ol rIr

17
o!
5

Ho
2

}-

o

AANY)
(e rob v

x



236

SPADOIA AA7]7k0] A&gel wket vix7d Aui7t tha
=2 o2 Yeit 5ot 118 ZHEo] AujE o))
PE 270N AulsEle A, 78 A A el ufet
A 8 3 A A GFS mHR] e Jow AT
L) =4

+

o

ra

[ ]
=

1. Lee, J.S., Choi, J.W., Chung, D.S., Lim, C.I., Seo, T.C., Do,
GL. and Chun, C. 2005. Effects of lettuce (Lactuca Sativa
L.) cultivars and cultivation methods on growth, quality, and
shelf-life. Kor. J. Hort. Sci. Technol. 23(1): 12-18.

2. Ministry of Agriculture, Food and Rural Affairs. 2020.
Statistics of vegetable product amount. MAFRA, Sejong,
Korea, p. 17-161.

3. Park, K.W., Lee, Y.B., Choi, N.H. and Jeong, J.C. 1990.
Effects of culture media and nutrient solution on the yield
and quality of cucumber and tomato. Kor. J. Env. Agr.
9(2):143-151.

4. Park, S.W., Lee, J.W., Kim, K.Y. and Hong, S.J. 1999.
Effects of cultivation season and method on growth and
quality of tomato. Kor. J. Hort. Sci. Tech. 17:115-117.

5. Manzocco, L., Foschia, M., Tomasi, N., Maifreni, M., Costa,
L.D., Marino, M., Cortellac, G. and Cesco, S. 2011.
Influence of hydroponic and soil cultivation on quality and
shelf life of ready-to-eat lamb's lettuce (Valerianella locusta
L. Laterr). J. Sci. Agric. 91:1373-1380.

6. Lee, J.S., Kim, U.L, Park, S.H., Choi, S.Y., Lee, O.K., Lee,
S.Y. and Sing, H.S. 2015. Hydroponics cultivation device.
Patent 1549189.

7. Choi, H.Y., Park, DK., Kim, Y.C., Seo T.C., Yun, HK. and
Seo, H.D. (2003) Development of nutrient solution for
composite hydroponics by a rate of nutrient and water
uptake and cation. Korean J. Hortic. Sci. Technol. 21 (Suppl.
1D: pp. 54.

8. Rural Development Administration (RDA). 2012. Standard
item of agriculture experiment. RDA, Suwon, Korea, pp
439-526.

9. Lee, J.S., Chung, D.S., Lee, J.U., Lim, B.S., Lee, Y.S. and
Chun, C.H. 2007. Effects of cultivars and storage temperatures
on shelf-life of leaf lettuces. Kor. J. Food Preserv. 14(4):
345-350.

0
4>

10. Publishing committee for experiment method in plant
nutrient (PCEMP). 1990. Experimental methods in plant
nutrient. Hakuyusha, Tokyo, Japan.

11. Bark, D.E., Yoon, Y.N., Woo, YJ., Cheung, GH., Hwang,
S.B., Park, S.H., Jeong, J.Y., Shin, C., Choi, D.S., Lim, J.H.,
Park, S.E. and Lee, J.S. 2015. Freshness comparison of
lettuce (Lactuca sativa L.) in accordance with storage and
packaging method on high-temperature period. Kor. J.
Packaging Sci. Tech. 21(1):1-6.

12. Jeong, J.C., Woo, PK. and Joon, Y.Y. 1990. Influence of
packaging with high-density polyethylene film on the quality
of leaf lettuce (Lactuca sativa L. cv. Cheongchima) during
low temperature storage. J. Kor. Soc. Hort. Sci. 31(3): 210-
224,

13. Lee, 1.S., Park, S.H., Lee, Y.S., Lim, B.S., Yim, S.C. and
Chun, C.H. 2008. Characteristics of growth and salting of
Chinese cabbage after spring culture analyzed by Cultivar
and cultivation method. Korean J. Food Preserv. 15(1): 43-48.

14. Kays, J.S. 1991. Posthravest physiology of perishable plant
product, AVI publishing, New York, USA.

15. Yang, Y.J., Park, K.W. and Jeong, J.C. 1991. The influence
of pre- and postharvest factor on shelf life and quality of
leaf lettuce. Kor. J. Food Sci. Technol. 23(2):133-140.

16. Cho, M.A., Hong, Y.P., Choi, J.W., Won, Y.B. and Bae, D.H.
2009. Effect of packaging film and storage temperature on
quality maintenance of broccoli. Kor. J. Hort. Sci. Technol.
27(1):128-139.

17. Choi, K.Y, Yang, E.Y., Park, D.K., Kim, Y.C., Seo, T.C.,
Yun, HK. and Seo, H.D. 2005. Development of nutrient
solution for hydroponics of crucifefeae leaf vegetables based
on nutrient-water absorption rate and the cation ratio. J. Bio-
Environ. Control 14(4):289-297.

18. Jeong, J.C., Woo, PK. and Yang, J.Y. 1990. Influence of
packaging with high-density polyethylene film on the quality
of leaf lettuce (Lactuca sativa L. cv. Cheongchima) during
low temperature storage. J. Korean Soc. Hortic. Sci.
31(3):210-224.

19. Lee, J.S., Chung, D.S., Lee, J.U., Lim, B.S., Lee, Y.S., and
Chun, C.H. 2007. Effects of cultivars and storage temperatures
on shelf-life of leaf lettuces. Kor. J. Food Preserv. 14(4):
345-350.

T 2022.11.16 / AAFEE: 2022.12.15 / AR &4 2022.12.15



