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Abstract

This research was conducted to secure fundamental data for development of a recirculating
hydroponic system. To achieve this, Lycopersicum esculentum var. ‘Dafnis’ and ‘TY Tiny’ were
grown with Yamazaki hydroponic solution and the inorganic element concentrations of plant
leaves and nutrient solution of supplied and drained were analyzed periodically. The T-N and
P contents in both varieties of tomato leaves showed gradual decreasing tendencies with
the passage of time. The ‘TY Tiny’ tomato had higher contents of those two nutrients than
‘Dafnis’ tomato in the late stage. The K content of ‘Dafnis’ tomato was high in the early growth
stage, but low in the late stage. However, that of ‘TY Tiny’ tomatoes rose in the late stage. The
Ca content gradually increased in both varieties of tomato in the latter stages. The EC of the
drained nutrient solution in both varieties of tomato showed increasing tendencies as time
had passed, but the pH was get lowered in the drained solution. The concentrations of NO;-N,
K, Ca, Mg, Na, Fe, and B, except PO,-P in the drained nutrient solution were generally higher
than those in the supplied solution, especially in the period of October through December.
The above results can be used for controlling of nutrient concentrations in the recirculated
hydroponic cultivation of tomato.
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Introduction
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Materials and Methods
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olle Tkl 4 0] 2412 (meg-L") NO;-N 7, NH,-N 067, PO,-P2, K 4, Ca 3, Mg 2, SO, 20|, B|2F YA E(mg L") Fe
.0, B 0.5, Mn 0.5, Zn 0.05, Cu 0.02, Mo 0.01%] oFa}x}7| EntE A-8o08 Z A5}, AL THAE Z electric conductivity
(ECYS W3 A 333t +2] LAFFo] 600 J-m?™oll =2 u 15]3 22 52t A1 24T 125 mL2] YA 3H5}
£ A& 7108 A AEA7} ol & &7 ol Al 335H1L(564 - 871 mL-day ) EFHE A§8-0] F7Fakol w2t
TS 5803 - 1,192 mL-day ). A S 5t Aul7 17t 52t 1Y A BT Bt FH T2 Dafhis’ 990 mL,
‘TY Tiny' E-&-2 900 mLO| | 2, Ajulj 7|7 52 Dathis = A=A F 149 L, ‘TY Tiny'= 135 L 330ttt 33 FH
O] EC $F2 E217] (90 AR E] 1Y A7 = 19-2.1dS'm' 2, 0| F A8 T7|71%] 22-24 dS'm' 2 ThA =7
]3It Y] pHE 6.6 - 6.9 #9]of| Qlof 2A51A] Qhar ARE-513iTh
AG717E F A1 9] HA2%7F 15°C o]ot= WobA ¥ 24> B U #(KR-150, Kiturami Co., Seoul, Korea)”} 2}
o2 AFHES At Ba 2t HA & AF27191 201618 987HA] 23.1 - 27.9°C 1L 0] = HobA]
19.0-20.7°C IR o, H| -2 =24.2-36.0°C, A2 == 143 -22.1°C AT THE 2= A P22t
H] 5] RAISHAL Tha =2 7380l Aok T3k Al Wf Hat s T A & 11€71HA]= 50 - 74% Wl
1, o] F 572 HolEHA] Al W 't oo] 7} 7hEE] o] 34 - 43% 2 2| Tel = A THFig. 1).
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Fig. 1. Changes in the temperature and relative humidity inside of greenhouse during hydroponic retarding
cultivation of tomatoes. Max., maximum; Min., minimum.

AukA 0 2 BEntE Agof Z3let T 20 - 30°C, OFFR = 13 - 17°C, iRl 2= 15 - 22°C, T 7] g
FE= 60 - 80% YU 11T W(Chae, 2012), 98 She7kA= F1F 22k W iR =7} A8 27 HeJEo} ot
4 =01, E5] 1Y SR & 7H2 Al 2 AV W 715271 60% olot= WA A= Rt

AETE= SA] 4ol7t 2k 10 em A H S uhf AASIL, 2t f- 25 915He] 4-CPA (B-FEFHEE, Farm
Hannong, Seoul, Korea) g 15081 2 8] AJ5to] 120 23] £-F77|2 Ar2steict Al F ErtERHY 9 xutol2 A,
Z2edute] 5 B3 dele Sded7Ed A4 BEutE S22 0] B of] E51Th(Chae, 2012; Kim et
al., 2012).
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Results and Discussion
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HOHTY Tiny 7} 51 233 4] 902 S0]l ‘Dafis = 292 em, ‘TY Tiny= 313 cm@ A QICh 4= 242
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B} Dafhis 7} 2.3 - 298] -F-2lobA] WAL, AR A=t vl A eFo| ek A 5-27]9] A% S 2(CGR)= 7841 30
U3} 60 Fof| AutEntE = 717} 1 96 gom™ day ' 2} 2.27 g'm”-day' 24 ‘TY Tiny'2] 0.39 g'm™day’ 2 1.3 gm™day’ =
T} -of5kA] G35t vholl, 4] 90doll= F BF 5 1.05 - 1.25 gm-day' O & H|S=51ITh 21252 Dafhis’
7} TY Tiny' Bt} 79| Dafnis = 22710} 3.1 g-plant’, 2 4] 30201 38.0 g-plant”, 60L o= 304 2 Tt 26817} Z715H
99.2 g-plant’, 90D N = 34817} 271t 130.7 grplant' 2 T2 5] AAASIACE TY Tiny'= A 302 0f%= 13.7 g-plant’, 60
Aofi=52.8 g-plant' 2 39817} Z7F5HA L, 00D oll= 6.6807F 5715 90.3 g plant' 2 5L G A 712] Dafnis’ B35 1
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Fig. 2. Growth characteristics of Lycopersicum esculentum var. ‘Dafnis’ and ‘TY Tiny’ during the retarding
cultivation. Vertical bars indicate the mean of 4 replications = SE.
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Fig. 3. Changes in tissue macro-element concentrations of Lycopersicum esculentum var. ‘Dafnis’ and ‘TY
Tiny’ leaves collected at flowering stage in each fruiting node during the retarding cultivation. Vertical bars
indicate the mean of 4 replications = SE.
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Fig. 4. Changes in volume of supplied and drained solution, drainage rate, electric conductivity (EC) and pH
of supplled and drained solution during the retarding cultivation of Lycopersicum esculentum var. ‘Dafnis’
and ‘TY Tiny’ . Vertical bars indicate mean = SE.
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Kim 5(2018)2 ENFE sl A] AEC (Bl <] EC 4%k - 334<] EC S4%h Tel= BS270l= 1.0dSm™ 0]
8}, 2 37)oll= 1.0- 1.5 dS'm' 2 Telste = 246t QAT 2 AlofA= AECT} 8275 E 1Y A7tA]
=04-12dS'm’, 11¥ S54RE 1229 4708 - 24 dSm' 2 H5Z0] 711, 129 SR E] 08 W |7HA] =
0.7-13 dS'm'Z ThA] H5-Zo| ZA| T2|=|Qch B Aol 10 - 11€o]] v o] EC7} 52 A2 2h=o] A5t
A FRE4T Brp B E42k0] 271517 UK (Seo et al., 2003; Zhang et al.,, 2010), Ca®', Mg” D K' 5 F&tgjo] =&
Fol 22 A o2 Hijx|ol] YAE = o] STt = vjHe] EC7F A} oAtk A8 ZHE Th(Sonneveld and Voogt,

=, FAS FFoHH g o] Fr1da7H 2 L= =2 uljx] 2] oFol X8k Bojol] F2hEH, fo]22] &2t
o] A ol =2 Foflof Al Eo] 48 4= Q= o] TiE A, o] o] Folli= A} vl o] EC7} ok Al= A

=
2 B ITHBar Yosef, 2008). 0147} -2 o] 3Ao] 2 1ol Al Z7]o] wie] EC7} okl E The flelo]

2 ATE flgh A0 pH7E ZHEAY Kol ATt ¥ 9joll atE c 2 FAZ T Al pHE ZASHA] Fkom, &
2 pH7} 9 F470ll= 6.9, 1 2] Al7]oll=pH 6.5 - 6.9 HP 2 thA =7 82| =]t ‘Dafnis = 109 5e71A]
5 B i o] pH7} H] S 0 = HSHE| 9l oL, 11 o] foll= Hl Y2 pHYF Ak oAk 2Lt TY Tiny'
27|58 149 She7bA] w9 pH7E Al S| R i), dHbA] o = EnkE 7372 HIA] 217 pH €]

5.5-6.52 LA 1 2M(Nelson, 2012; Raviv and Lieth, 2020) pH ¥ a}ol] whe} 215 "4 40] A1 & o] &7t &
2hdg aestol 24 W2 245y 93t AT Q) 2|7t " e shrka A7t ok “TY Tiny' = A 57
ZF, ‘Dafnis= 45 F- 27100 vl 42 pH7E ol o] 7o) XK Hol uhet K 5 drol22] F427F ol ¥

3
o LY
2lof|lA] Aol 2(H)), F714t, ofrliett o) gol §-E AREal 2@t (Park and Kim, 1998).

Ho
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Fig. 5. Changes in macro-element concentrations of supplled and drained nutrient solution during the
retarding cultivation of Lycopersicum esculentum var. ‘Dafnis’ and ‘TY Tiny’. Vertical bars indicate the mean

of 4 replications * SE.
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SEdt e F1HL Sk Hat

EntE = 2uiEHH A A8-0] M Hof| w2k NO,-N, P, K, Ca, Mg, Na, Fe, B 5-9] & H3}-2 ulolsl7] 9j5te] &
7] o] FFFA ] F7]Y4 = HMShE Fig. 52 ZTh 50290 NO:-No| 35 5=5 600 - 800 mg'L"
S12 29 A9 Dafnis’ B TY Tiny 55 25 Y2715 371714 339 e} ujole] 527k &9kch Ty
Tiny = 28] 217]17HE B5to] 35 B} sjlof 4] 200 - 400 mg' L' &= =9k, 1€ Sh=7oll= F 600 mgL!
oldo = o Eorltt. Dafnis’ EF M= 119 /73 M7} AJAATE A Au 717 vl S =7 3o 5= 2
th100-400 mg L' B &2 742 Hoi, Fo]of HjZ| & o] 85t EnkE A7 AH] A2 (Choi et al., 2017)2} BHE
/J 24 o 2 At oh2 A7 Aol FAFSFATHLee et al.,, 2017; 2019). 339 ] PO,-P 5= 2 2F25 - 80 mgL'
Z 245t 3F0IE W Dafnis @k ‘TY Tiny' F5-9] vl A2 Aful 7] 7H Zxto]] 23] FFo Hrfoht 52 5%
2 BASAA T FFHte] 5T 2fol= A ULt Dafnis = 9 T, TY Tiny & 12€ S5 1€ 547t
A FFYE oh H2 52 FAEIS0E o] 7IZES AQE 7|7 Fetole AWt oz Fgl Ht
B2 2] pO,-P 5 w7t =3t vl 2] PO, P57t 3F U B2 212 Lee 5(2017;2019)2) B W83} -FARGH
Aot

ZFYN| K HEE 200 - 400 mgL'] M2 2H5H1S w] Danis’ @] HIA-L 119 AH714] 300 - 400 mg L
o) BEE RASIY, 1Y FERE 19 F7H 400 - 650 mgL'] M2 K 527 4533Ih ‘TY Tiny &
Biollo] K 5% 7 Al obA] 119 3k - 122 gm0l 600 mg L' 2 EA =] AT, 0] F 9F 400 mg L' 2 vl 45
T7hopxth 3FYH2 Ca 5 =2 100-200 mg L' 02 25 S wl] ‘Dafnis’ L ‘TY Tiny' F E% 25K ]2
o FAHA Bl 57t =qkom, 53] 99 Sk, 108 A 18] A 119 F<ollA] o &3kt Mg} Na® ‘Dafhis’
BLTY Tiny' 257 52778 $7171A] Sg A H ot ool 5271 =30th EnkE BHEJAjulE s A Had o
TFA3}o] o5t AlZA0] K F4Fo] S 22822 QI8 Ca B Mg 5471 A= of Hijx]of] ZE3h=
o5 YA 9] 57}t d5othal SF A TH(Rhee et al., 2003), & A 32 A 2FH 0 2 A K, Ca L Mg BF Z5Y
ot il o] FE=7F w3ton, FA 7o) Ayo] ARYH =N FHUR | RETF ol AEA 9 & B Yol F4
o] 22 Rlo] H 1L, o] = 3| v FE=7} ok ekl A ZRith nlEFd 4l Fedt B MY 527t =300
T s A3 A o2 )94 5 sk At Bl skl

he

of ol

i

UvhQl ErkE Qfolaule] FC 44 2ol BRI oF 1 7 ds ' 2 WA Belsitir) #to] gaEw
ofole] ECE o], 742 8l A2 o] Aufshs 4.9 Bo|u} o} 8 A} BThECE 71| Pejatct 2 AgolA
= ECE 57 Beldt Zlo] 9elo] Hlo] T3 9 ujele] F7]9l4 SErt STk A7tete, A g o] KA
of kel 418 % 7]o] = w2 ufelzo] o] uiA] Ujo] HHE 27)914 o] Z7}elT wele] EC7} Eobdl

ARlo] = ATkl AYZF3HK(Choi et al., 2017).

EO0HE TH E4 2 A2

‘Dafiis’ @+ ‘TY Tiny' B2 A2 02 Afuled uff ikt 9 425t 2H4l o] E/4J2 Table 13 2T} Dafnis =
I 6.4 cm, T2 7.7 em, 2HE-2 218 go| LM, THFol| whE =7F/d-2 101 - 150 go] A2 31.1%%] 2,079
kg-10a' ©] 1, 151 - 200 g 34.2%8Q1 2,284 kg-10 a' O & 74 H9ko ™ 201 - 250 g 0|4 AA|432] 18.6%S
T}, ‘TY Tiny+= 20 3.5 cm, 72 2.8 em, 52 15.5 0] .01, AFEAdol| 2 72 20 g o442 23.5%%!
759kg-10a" 0] AL, 11-20 g2 45.7%%) 1,475 kg 10a' O 2 714 Wk} 10 a% 422 ‘Dafhis = 6,683 kg-10a”, ‘TY
Tiny <= 3,228 kg'10 2’ 2 ‘Dafnis 7} 241 &=tk
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Table 1. Fruit characteristics and yield during the retarding cultivation of Lycopersicum esculentum var.
‘Dafnis’ and ‘TY Tiny'.

Fruit length ~ Fruit diameter Fruit weight

Variety Yield (kg:10a")

(cm) (cm) ()
Dafhs 64£0° 7740 218402  <100g 100-150g 150-200g 200-250g 250g< Total
1,075+41 20794102 2284+131 1018491 227412 6,683
TY Tiny 3540 2840 155402 <10g 10-20g 20g< Total
759+ 16 1475+79 994 + 43 3,228

” All values are presented as the mean + SE. of triplicate determination.

Conclusion

BHA LA =Q1S 93t 712 AR E SR st AL E 5345t Dafiis @t ‘TY Tiny B52 A
3o g AulstHA ofnix}r| EntE 8ol ECE AL THAME 2 MSAA ZFta AlEA, 33 2 ujjolo]
7194 5= HgtE BASIIcH A N E pafe + ENtE 55 B 827 RO AYSSV|2 Zp2 U
ol O} ‘Dafnis = 27| o] &1 AuE7]of o 2 Zo 2 Zha5ich K FFe] 72 ‘Dafnis™= 4482 7]0]
£ =9ou} 7)ol Woka, ‘TY Tiny' = 710 &otilth Ca T2 + 55 LR HSFV|2 245 Z7tEe
ZAgolqiet =3 F 5 B F golo] FFol Kot ujolo] ECTt wqkout, pHE B0 A Wttt QIARS Al Q]S
NO,-N, K, Ca, Mg, Na, Fe & B2] &&= FZol Hr} ujdofA] =911, E5] AJS-EHHEQ] 10 - 129 Alo]of o &=
Uttt Dafnis’ F50] ‘TY Tiny Bt AJaFo] Bl 2ju 7|7 5 & 7o) &2 2= )77 5ot 33 U vy
N F F71940] Hr ¥t Biks B30 117 E40) 7|QleHe 2 o2 AZhEt of22] ajufAl 7| FFef 9l

ujolo] EC, pH atol chat 2 A7 AT EnkE S84 vlo) Aehe ol B2 27|14 5= 14S 98]
2Aa2 E8d9 4 AS 2ot

™
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