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Evaluation of Cultivation Characteristics according to NO;™ Ratio of
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Abstract. Korean melon (Cucumis melo L.) is grown mostly in Northeast Asia area, and as a fruit mainly produced in
Korea, the yield per unit area continues to improve, but the cultivation method is limited to soil cultivation, so it is
necessary to develop hydroponic cultivation technology for scale and labor-saving is needed. As the ratio of NO5
increased, the plant height, the leaf length, the leaf width, and the internode length became longer and larger. On the
other hand, the SPAD value decreased. The lower the ratio of NO5', the faster the female flower bloom, and there was
no difference in fruit maturity between treatments. There was no difference in the shape of fruit according to the ratio
of NOj', and the hardness was higher as the ratio of NO;” was lower. The total yield from March to July was KM3 5,650
kg/10a and KM1 4,439 kg/10a, 27% higher in KM3 and, in particular, 36% higher in quantity from March to May, when
Korean melon prices were high season. Therefore, it was judged that it would be appropriate to supply NO; suitable
for hydroponic cultivation of Korean melon, which was formalized in December and produced from spring, at the level

of 6.5 to 10 me-L"".

Additional key words: Cucumis melo L., nitrogen source, Oriental melon, substrate culture, underground pot
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Fig. 1. Explanation of Korean melon hydroponic culture pot for
underground install. (A) A set of Korean melon pot, (B) Korean
melon pot (1,000 mm x 425 mm x 200 mm, weight 1,808 g), (C) pot
stand (= water drain load) (960 mm x 220 mm x 160 mm, weight
956 g).

Journal of Bio-Environment Control, Vol. 32, No. 3, 2023



oFoo] NOy Hlgo] 474 ele] A%t ol WA

Table 1. Composition of nutrient solution according to NOs™ content.

Concentration (me-L™)

Treatment NH; "N NO;-N POS~-P K Ca* Mg SO -S
KMl 0.5 15.0 3.0 6.8 3.0 25 25
Km2 0.5 10.0 3.0 53 3.0 25 25
KMm3 0.5 6.5 3.0 29 3.0 25 25
KM4 Commercial Poly Feed fertilizer GG* 9-12-36 + 3MgO
NOs-N 9%, P,0s 12%, K20 36%, MgO 3%, Fe 1,000 ppm, Mn 500 ppm, B 200 ppm, Zn 150 ppm, Cu 110 ppm, Mo 70 ppm, and EDTA
chelates.
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Table 2. Characteristics of Korean melon growth according to the difference in NO;™ content.

Treatment Plant height  Leaf length  Leaf width  Leaf shape Internode ~ No. of nodes SPAD value
(cm) (A, cm) (B, cm) (A/B) length (cm) (ea/plant) 30 days 100 days
KMl 51.0 a* 9.1 a 85a 1.16 a 4.1 a 122 a 455 b 48.0 a
KM2 442 ab 69 b 6.7 b 1.02 b 3.9 ab 11.2 ab 509 a 490 a
KM3 324 b 65 b 69 b 094 b 32 Db 10.0 b 500 a 516 a
KM4 40.2 ab 6.0 b 59b 101 b 35 ab 11.2 ab 512 a 514 a

“Significant differences among treatments are indicated by lower case letters at p < 0.05 according to the Duncan’s multiple range test.

Table 3. Characteristics of Korean melon flowering according to the difference in NOs™ content.

Treatment Node No. of female flower Date of fruit setting Date of the first harvest Required days for harvest
KM1 9.9 b” Feb 15 a May 29 a 42 a
KM2 9.6 b Feb 15 a May 29 a 42 a
KMm3 8.6 a Feb 15 a May 29 a 42 a
KM4 104 b Feb 15 a May 29 a 42 a

“Significant differences among treatments are indicated by lower case letters at p < 0.05 according to the Duncan’s multiple range test.

Table 4. Characteristics of Korean melon fruit according to the difference in NO;™ content.

Treatment Fruit (Weight Fruit length digrr;luel::er FruiI;dse}:(ape thtillftsl}elss SOIUble(i(l;lii(f) o ﬁﬂ::ss Chromaticity values
& O™ gmm WB) @M Fesh  Paena @Smm) L o b
KM1 4451 a* 1149 a 85.6 b 1.28 a 185 b 130 a 145 a 1,978 b 687a 160a 687 a
KM2 466.1 a 116.1 a 877 a 1.28 a 19.1 a 13.1 a 149 a 1,909 ¢ 689 a 155a 687 a
KM3 448.6 a 1150 a 858 b 1.28 a 19.0 a 130 a 149a 2008a 684a 158a 673b
KMv4 456.3 a 116.1 a 859 b 131 a 193 a 133 a 15.1 a 2097 a 686a 152a 675D

“Significant differences among treatments are indicated by lower case letters at p < 0.05 according to the Duncan’s multiple range test.
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Fig. 2. The process of monthly changing of Korean melon fruits from March to July. (A) Fruit fresh weight, (B) length, (C) flesh thickness, (D) flesh
soluble solids content, (E) placenta soluble solids content, (F) firmness, (G) L value which represents degree of lightness, (H) a value which a
measure of redness, and (I) b value which a measure of yellowness. Vertical bars represent SEs of 15 replicates (n = 15).
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© KMI 164kg/10a, KM2 148kg/10a, KM3 187ke/10a,
KM4 138kg/10a0]%111, 4 =2k KM1 1,041/10a, KM2
1,224kg/10a, KM3 1,787kg/10a, KM4 1,405kg/10aC.=
KM37} 718 whole). 59 22250 KM 1,567kg/10a, KM2
1,958kg/10a, KM3 1,812kg/10a, KM4 1,481kg/10a0] 211,
69 4TS KM1 689kg/10a, KM2 712kg/10a, KM3
550kg/10a, KM4 657kg/10a0|Qich 7L71R]| 9 4] 4~
© KMI 4,439kg/10a, KM2 5,476kg/10a, KM3 5,650ke/
10a, KM4 4,777kg/10a0]3ith KM3 &= =&=afo| 714 ok
UL ofufRE7| W2 v QFl o1 KM of vl 27% Ekt). 5S¢
7] =RZEES. KMI 2,773ke/10a, KM2 3,331kg/10a,
KM3 3,787kg/10a, KM4 3,027kg/10az, KM3+= KM o]
|3} 36% Wokth o] Aak= 2] A ul A 7]=52] 0.5
vlj Zj2jtofl A St dErel Al AR BT
Haeole 425+t Jung 5, 2010).

Juni} Jo(2002) 2] HZH)FN-E AR 7] =ekA] 4=
e AtofA= B2k Fo] BN S| EC, pH7} @
Yo a1 thek Ao m]RFH AT SFul el of Skt 71t
Al FA = 2, 5ol gAto] H A o & =G| Aufeb= g
2] 2 Aol = W2 H] (KM )2 3ol 21-8-51H 2L Hel
24 0] Fhefo] ot Yol S7FkAL A1 F STl e
Q22 HAgRro] Ao Aibdo] st 1ef 22 ST
39 Zpoli= T AIF ] FAA- o] DebA] BjSEAF
Zpol7t R TUE A o= wetEh A |7t A
= 129 HjSEAL o] A2 A o= v o] =24
2T AEAE B v o= wehEw, Jundt
J0(2002) ] AlollA= 2¢ Bk A AlE|o] BjFEART O]

o o

23 - W -

=

f
)
"o
o)
=)
-
o
of
o)

1250 7] ol Wan| gl o] 2 Aaigo] A=A
w0] o8 H e AR 5T 4= ek ufehs] B gEAt
o] AT 7P =2 12U 3] A 4)e 913t k] =73 Al
Tt A AR 6.5 10me L' o2 FH5= A
A4 AL, A RS e 2A ]
BA] IS AT 5= o] Fhe] Aol A Ao

H 2

Zo}= FHobrlob A o4 v Al 1 L, Aol
SEE R RIS DERRE R R L R E L]
AP QLA A A Aol Shebelo] 7] uh
of 8k AIBE T3 71 ko] Basi,
AT BT AEE o] §3 42 LS A
) JoPYg7] Hlosel U HATEN A Hl-Ro] L2 el A%
of WakE: Shelgich. sjopolel ) AL P4 vl go) Z7He
S8 2R PO, B, BB WY I Sk
A% 3020340] SPADZLE AAte s vlo] $71a45 4
Asshick. AL vl ahs o1 e} we
oL, TH el Al He 71 2ol isiek WAt v
2ol W2 39| Feh= ol YT, B YAl P
o] ]-go] 245 o} 3ilo] SEshlrk 394 797t
A Z 43}k KM3 5,650kg/10a, KM1 4,439kg/10a 2
KM37427% %5411 55, 219 71210] 3-8 3 Hell A 59717
S KM37HRMI T} 36% 39kt mjeh 124 4]
of L] AAIEI F210] 3ol T WAL LA

7
6
5
-
©
o
T4 = Jul
< 4
2 / i Jun
T 3
]
= / / % May
£ .
“ Apr
2 / 4 P
7 ) ,
/ s X Mar
7 % geezerey
) 199292952 Sosssaesy
1 “‘s“‘l g"""’f Radeessdd
59529921 159955953 959955953
000000 0d oo P
000000 0d oo P
e 244484444 #8444 4444
L] RELELLLAS 128LLd|
0 R RS R
Treatment

Fig. 3. Quantity of Korean Melon Fruit according to the difference in NO;™ content. Four treatment solutions were KM1, KM2, KM3, KM4. Vertical
bars represent SEs of 3 replicates (n = 3). Significant differences among treatments are indicated by lower case letters at p < 0.05 according to the

Duncan’s multiple range test.
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