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Comparison with Growth Characteristics of Korean Melon (Cucumis melo
var. makuwa) Grafted Seedlings in a Container Type Farm with LED Light
and a Greenhouse under High Temperature Conditions
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Abstract. This study was carried out to analyze the growth of grafted seedlings produced in a container-type farm
system and a greenhouse to stably produce high-quality seedlings. For 14 days after graft-taking, the characteristics of
korean melon grafted seedlings were compared by container farm and greenhouse. The container seedling system
maintained a stable day/night temperature (25/20°C), relative humidity (70%), and light environment (PPFD
200umol-m™:s™", photoperiod (16/8h). The difference between day and night temperature (DIF) was relatively large,
with a mean temperature of 28.1/15.4°C in the high-temperature greenhouse. Plant height of the korean melon
seedling was longer in the greenhouse than in the closed seedling system, and the average SPAD value was 30.5 and
41.1 in the greenhouse and closed seedling system, respectively. To calculate the compactness of the graft seedlings,
the shoot dry weight was divided by the plant height, and the value was 44.9+2.64 mg/cm and 24.4+1.56 mg/cm in the
closed seedling system and the greenhouse treatment, respectively, 7 days after graft-taking. To produce high-quality
seedlings during high-temperature or low-photo periods, it will be necessary to analyze the key factors that affect
growth characteristics and transplanting growth and to verify the effects of the closed seedling system based on

post-transplanting growth and yield.

Additional key words: grafted seedling, Korean melon, light emitting diode, seedling compactness, container farm
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A 2016 A EE < 2]t WlZ(Korean melon)’ &2 A EHE|Q]
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Fig. 1. Photographs for experiments in a greenhouse (A), a container
farm (B), a graft-taking room (C).
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Fig. 2. Changes in temperature (A) and relative humidity (B) as a
treatment in an artificial light container farm and a greenhouse.
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Fig. 3. PPFD distribution in a greenhouse (A) and a container farm (B)
within the cultivation bed on September, 10 (Mean: 945/183, Max.:
1067/216, Min.: 757/164 pmol-m™>-s™).
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PAEZ u L AuSl=TRED AT AT S 240
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o] 83t Fpo} o o] &= 1.8 27 0] ZafaE 24l &
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Table 1. Growth characteristics of Korean melon seedlings grafted onto rootstocks 7 days after sowing, and onto scions 9 days after sowing (n=>5).

Experimental site Plant height Stem diameter Dry weight (mg plant”) Compactness

(cm) (mm) Shoot Root (mg/plant)

Greenhouse 5.36 + 0.07 1.57 + 0.03 2744 + 0.76 424 £ 0.57 511 £ 0.13

Scion Container farm 340 = 0.16 1.75 + 0.02 2426 + 1.15 348 + 0.40 7.18 £ 0.39
Significance ok ok NS NS *k

Greenhouse 544 + 043 3.16 + 0.06 166.64 + 3.67 31.58 + 1.11 31.37 + 2.46

Rootstock Container farm 3.26 + 0.30 2.83 £ 0.05 14428 + 3.23 24.88 + 3.41 4472 £ 372
Significance * ok NS NS *

“Mean + standard error (n=>35).

NS, * ok ok

0 days

4 days

7 days

Nonsignificant or significant at p < 0.05, 0.01 or 0.001, respectively.

Fig. 4. Growth images of grafted Korean melon seedlings at 0, 4, 7, 11 and 14 days after graft -taking (A: greenhouse, B: container farm).
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Fig. 5. Changes of plant height (A) and root length (B) of Korean melon
seedlings measured on 0, 4, 7, 11 and 14 days after graft-taking.
Vertical bars represent the standard errors (n =5) of means.

Table 2. Growth characteristics of Korean melon seedlings measured on 0, 4, 7, 11 and 14 days after graft-taking (n=15).

DAG* Treatment No. of leaves Lﬁa(fcglgth Lea(l;\r)lv)ldth Le(acfmazgea Rizﬂt\;;c}(l;‘;z%;yn
0 - 1+£00 29+ 0.11 3.0 £ 0.09 7.1 £ 0.53 36.2 + 1.84
Greenhouse 26+ 024 43 £ 021 54+ 042 452 + 544 277 + 1.59
4 Container farm 22+ 020 42 +0.14 4.8 £ 027 40.0 + 1.48 40.5 + 225
Significance NS NS NS NS ok
Greenhouse 34 +£ 024 5.7 £ 0.18 7.4 + 040 95.7 + 10.77 26.5 + 039
7 Container farm 3.8 +£0.20 6.0 £ 0.10 85+ 0.23 118.1 £ 11.19 381 + 191
Significance NS NS * NS K
Greenhouse 5.8 £ 0.37 8.4 +0.20 113 £ 027 266.7 + 16.77 34.6 + 0.76
11 Container farm 52+ 037 82 + 037 114 + 041 280.1 + 24.64 416 £ 1.23
Significance NS NS NS NS K
Greenhouse 6.8 £ 0.58 9.0 £ 0.22 11.5 £ 049 328.0 + 24.60 333 £ 144
14 Container farm 8.6 £ 0.81 9.1 £ 0.38 13.0 £ 049 443.6 + 41.33 44.1 + 140
Significance NS NS NS * ok

‘DAG: days after graft-taking.
*Mean =+ standard error (n=>5).

NS, * ok s

26

Nonsignificant or significant at p < 0.05, 0.01 or 0.001, respectively.
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1A 5] A HEGoll A= AP 7 SAIA S= o3t Zfo]
ZHHERFA] QSkA] el 22 S 144 7| SPAD 32> &
2RAE 24 S HOA 30.5, AE|olu SH Ao 41.1
& Heloly S1 Al Ao 4] B3 HFof| A AL 7|7
o7 e Aaolgich SahaE 24 SRk 4%
3 9] 1B R ) Ba] Zol=21 demPon), Aeolr] §1

A|2Elo]| 4] g Z1o]+=30.6cm %2 ZTFAE] 24 81 X F] 1401 B —o— Container fram
—-e—- Greenhouse

—o— Container fram
—-o—- Greenhouse

TIR ratio (%)

ol ula) Alakite] o] $4alolriFig. SB). Fhel H £
o
M SHoA Hejo] did gl ske0 2] 2.3} tfj=-0] 7ol E’ 100
S Uk 20 2 oke A QLo (Shin 5, 2006), A 515-0] ram
T2 4] ol 7] Bl 3R HIF LS Ao 2 .l
A} g
g 40
o
4. Q| M=2Q BOo| EAE HW 20 1
Table 3—113___ ;l(i}gl @E‘E'J X]A}Hﬂ- X]O —]?L'J (])4 ]‘%(_ t?% Z-l ° 0 2 4 6 8 10 12 14 16
220 A8} Aotk T/RE-L WS thl3l & =2 %] Days after graft-taking

31917 wEol| HESERF B olo]| 7R o)1, HE A} &
F7] el e 3 0ol 7P 30, e & Fig. 6. Changes of T/R ratio (A) and compactness (B) of Korean melon

R e T e el I e E R e R seedlings measured on 0, 4, 7, 11 and 14 days after graft-taking.
(Fig. 6A). 222} 5 14Yofl=T/REC| ZetAE 24 A Compactness is the values of the shoot dry weight divided by the
2] 2o} Aoy 21 A| A4 S-0]R o & Ui Uehdth plant height. Vertical bars represent the standard errors (n=5) of

means.

olefgt AR TR Bo| WEss 24 FU/} A9 o] 4]

Table 3. Growth characteristics of Korean melon seedlings measured on 0, 4, 7, 11 and 14 days after graft-taking (n=15).

DAG Treatment Fresh weight (g/plant) Dry weight (g/plant)
Shoot Root Shoot Root

0 - 1.6 £ 0.10 0.1 £ 0.01 0.12 + 0.01 0.009 =+ 0.0010
Greenhouse 1.7 £0.14 0.3 + 0.05 0.28 + 0.03 0.016 + 0.0024

4 Container farm 1.6 £ 0.13 0.6 £ 0.34 0.14 + 0.01 0.019 £ 0.0025
Significance NS NS NS NS
Greenhouse 39+ 0.36 0.6 £ 0.10 0.30 + 0.18 0.027 £ 0.0036

7 Container farm 52 + 048 14 £ 0.36 0.39 + 0.04 0.059 + 0.0023
Significance NS ok ns. *k
Greenhouse 11.1 £ 0.76 0.9 + 0.04 0.89 + 0.06 0.061 £ 0.0062

11 Container farm 12.7 + 1.18 1.8 £ 0.36 0.90 + 0.08 0.118 £+ 0.0195
Significance NS NS NS *
Greenhouse 15.1 £ 1.38 1.5 £ 022 1.20 £ 0.12 0.084 + 0.0095

14 Container farm 212 + 205 34 + 041 1.81 £ 0.22 0.164 + 0.0238
Significance * ok NS *

‘DAG: day after grafi-taking,
YMean + Standard error.
NS *Nonsignificant or significant at p < 0.05 or 0.01, respectively.

MESAZXASHS|X|, M33H X155 2024 27



s

o) 2|31 8ol felsirhs AlsyelT Ao} A|E
b SARE AR F42UNE A3 2T
53 1490 7|02 o] S5 AlAEolA
72 1 oAtkFig. 6B).

£ 9175 58] AEo]] S ASHoA Kk o] HEw

o

iy

=

Hir
rlo

3o 20 Zekie 24 S Aelof vla e 1ol
MEOF e TRES 7143 Jgiue Auka 0 2 Zieo]

=
U S AlAElo] A AT R 0] 4] F A8 BA) e g

248 5 FAA HAE ek Te 1.8y B
AQlz Al7]el) LEA BEE AAVSelE, A B o A4
A AG] AL )AL R0 201 BASIAL B4 TS
S AAIRRS 7]iEe 2 s ZBjolu] SR AlEle] ol &
ol ojg 977k Wat Aow oy

2 AR HA2 AEH oY SH A AR B8R e K
O] QP AR AT 7H5 2 B7Fsk= Aol Gint o & ¢,
Aol S 1 AlAJ T 3.2 271 0] SefiE 2AA S 1
o et tii, HSEe A Blal A5 H 52t
TS el thE o) ER o e HAS 0,49,
7L, 114, 147 0] BlarstRict. ZEoly S5 AlSg oA
= TR 225 25/120°C, HHGES 70% = A7gsto] A
#7171 &<k oA o= FAst o, EekiE 24 W9
FOR T H- 2= 28.1/15.4°C & Fo[7t 2 =2 DIF) 7} ¢
A UEbtt. A 0 3] HEH S| 24 Seks
g 24 S5 APtolA HElojy SH AL A2FREr)
A Uehdth 3o JiuH 220 SA == AR e
= 208 Uiro] AltsiGinh SAollA] HEet He
37102 Atate] o] kel 1 24d0] 10cm 1)
o) Zsfalo] Aol o4 Hrk 2 Q)M Hug
2} 579070 el S A Kol AelE 0] FAE
=44.94£2.64mg/cm O 2 UERG O, ZetAE 24 S W X
2ol A= 24.4+1.56mg/cm 2 YERGT]E SPAD -2 &
eag] 24 SolA] 30.5, ZIHlo]] K AlLEdA] 411
2 2|9l ofeigh ZTR: Aejoly] S A|4Te] e
o 27| i AAE 7|9} P8 SR BPOHE 18
BEE YA O A 4 ol AL SIS, A
& ol g3t SR A|2Ee) T W9/} oo o St Ao

27|

O‘{N_‘l_l
e g o

1o

27hFAC: B E, Fo, Wt L EE, el FAUE 7
golv 2

28

Ab AL

APAER GBS Y RSAIE, N

A= s HEFAH
3 AR AR e 2B A A Q] At

Literature Cited

An S.W.,H.J. Lee, H.S. Shim, S.R. An, S.T. Kim, and S.K. Kim
2021, Profiles of environmental parameters in a plant factory
with artificial lighting and evaluation on growth of cucumber
seedlings. J Bio-Environ Con 30:126-132. doi:10.12791/
KSBEC.2021.30.2.126

Cha M.K., J.S. Kim, J.H. Shin, J.E. Son, and Y.Y. Cho 2014,
Practical design of an artificial light-used plant factory for
common ice plant (Mesembryanthemum crystallinum L.). J
Bio-Environ Con 23(4):371-375. doi:10.12791/KSBEC.
2014.23.4.371

Cho I.H., W.M. Lee, K.B. Kwan, Y.H. Woo, and K.H. Lee
2009, Stable production technique of paprika (Capsicum
annuum L.) by hydrogen peroxide treatment at summer. J
Bio-Environ Con 18:297-301.

Heuvelink E., and M. Dorais 2005, Crop growth and yield. In E
Heuvelink, ed, Tomatoes. CABI Publishing, UK, pp 85-144.
doi:10.1079/9780851993966.0085

Jang Y.A., HJ. Lee, C.S. Choi, Y.C. Um, and S.G. Lee 2014,
Growth characteristics of cucumber scion and pumpkin
rootstock under different levels of light intensity and plug
cell size under an artificial lighting condition. J Bio-Environ
Con 23:383-390. doi:10.12791/KSBEC.2014.23.4.383

Jang Y.A., J.H. Moon, J.W. Lee, S.Y. Kim, and C.H. Chun 2009,
The graft-take and growth of grafted peppers (Capsicum
annuum L.) affected by temperature, relative humidity, and
light conditions during healing and acclimatization. J Bio-
Environ Con 18:385-392.

Jeong HW., H.R. Lee, H.M. Kim, H.M. Kim, H.S. Hwang, and
S.J. Hwang 2020a, Using light quality for growth control of
cucumber seedlings in closed-type plant production system.
Plants 9(5):639. doi:10.3390/plants9050639

Jeong HW., HR. Lee, H.S. Hwang, E.B. Kim, and S.J. Hwang
2020b, Growth suppression of tomato plug seedlings as
affected by material type for brushing stimulation. J Bio-
Environ Con 29:313-319. doi: 10.12791/KSBEC.2020.29.4.313

Kim H.G., J.S. Lee, and Y.H. Kim 2018, Chlorophyll fluore-
scence, chlorophyll content, graft-taking, and growth of
grafted cucumber seedlings affected by photosynthetic
photon flux of led lamps. J Bio-Environ Con 27:231-238.
doi:10.12791/KSBEC.2018.27.3.231

Kim Y.H., C.S. Kim, J.W. Lee, and S.G. Lee 2001, Effect of

Journal of Bio-Environment Control, Vol. 33, No. 1, 2024



AFF 7uk Aol &1 Al2Rla} 1L 2o

vapor pressure deficit on the evapotranspiration rate and
graft-taking of grafted seedling population under artificial
lighting. J Bio-Environ Con 10:232-236.

Korean Statistical Information Service (KOSIS) 2021, Grafted
seedling and seedling ratio production rate of vegetable
seedlings by major crops of seedling companies. https://
kosis.kr/statHtml/statHtml.do?orgld=114&tblld=DT 11405
2 B24&vw_cd=MT ZTITLE&list id=K1 36 002&seqNo

Kwak Y.R.N., and S.W. An 2021, Changes in growth of
watermelon scions and rootstocks grown under different air
temperature and light intensity conditions in a plant factory
with artificial lighting. J Bio-Environ Con 30:133-139.
doi:10.12791/KSBEC.2021.30.2.133

Lee J.E., Y.S. Shin, H.W. Do, J.D. Cheung, and Y.D Kang.
2016, Effect of Seedling Quality and Growth after Trans-
planting of Korean Melon Nursed under LED light Sources
and Intensity. J Bio-Environ Con 25:294-301. doi:10.12791/
KSBEC.2016.25.4.294

Lee J.W., K.Y. Kim, and Y.M. Yu 2001, Effect of nutrient
solution strength, seedling age, and container size on seedling
quality and yield of ‘Spirit” colored bell pepper (Capsicum
annuum L.). ] Hortic Sci Biotechnol 42:300-304.

Lim K.B., K.C. Son, and J.D. Chung 1997, Influences of DIF on
growth and development of plug seedlings of Lycopersicon
esculentum before and after transplanting. J Bio-Environ
Con 6:34-42.

Okabe K. 2004, Development and application of closed transplant

MEStAZRHSIS|X|, HM33F HM1& 20244

Fetay 24 guold He) WBW A% 54 vl

production systems. Proceedings of the Korean Society for
Bio-Environment Control Conference, pp 127-138.

Rural Development Administration (RDA) 2012, Analysis
standard for research in agricultural science and technology.
RDA, Jeonju, Korea, pp 503-504.

Shim K.M., Y.S. Kim, M.P. Jung, S.C. Kim, S.H. Min, and
K.H. So 2013, Agro-climatic zonal characteristics of the
frequency of abnormal air temperature occurrence in South
Korea. Clim Chang Res 4:189-199. doi:10.5532/KJAFM.
2014.16.1.83

Shin Y.S., J.E. Lee, H.-W. Do, H. Chun, and D.S. Chung 2018,
Changes in air temperature of plastic house as affected by
light control film and their impacts on Korean melon yield. J
Bio-Environ Con 27:80-85. doi:10.12791/KSBEC.2018.27.
1.80

Shin Y.S., Y.J. Seo, C.D. Choi, S.D. Park, and B.S. Park 2006,
Effect on development and activity of roots by rootstock sort
of Oriental melon (Cucumis melo L. var. makuwa Mak). J
Bio-Environ Con 15:352-357.

Um Y.C., T.C. Seo, Y.A. Jang, S.G. Lee, J.G. Lee, C.S. Choi,
and S.S. Oh 2011, Effects of some environment-friendly
farming materials on growth of pepper and tomato seedlings
under low solar radiation conditions. J Bio-Environ Con
20:269-276.

Went F.W. 1953, The effect of temperature on plant growth.
Annu Rev Plant Physiol 4:347-362. doi:10.1146/annurev.p
p.04.060153.002023

29





