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Studies on the product system establishment and quality

of cherry tomato by hydroponic culture
I. The Selection of the Optimum Cherry Tomato Cultivar for Hydroponics

Kim Young-Shik
Dept. Horticultural Sci., Sangmyung Women’s Univ.

Abstract

Cherry tomatoes(Lycopersicon esculentum) were grown in circulating deep flow hydroponic system. The pH of the nutri-

ent solution was increased and the EC was decreased with time. The clusters of ‘Mini Carol’ were branched severely,

whereas those of ‘Chelsea Mini” and ‘Popo’ were a little branched or not. The vegetative growth was similar between culti-

vars. But the yield of fruits was by far the largest in ‘Mini Carol’ compared to other cultivars, and not different between

‘Chelsea Mini" and ‘Popo’. Internal qualities of fruits, like as sugar, sugar/organic acid, and vitamin C, are good in ‘Mini

Carol’. As the result of panel test, ‘Mini Carol’ is good for softness, easeness of eating, toughness of skin and so on, so it

i1s believed that ‘Mini Carol’ is the most acceptable to consumers in hydroponic culture.
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F%9] F4o] % wAA 7] d2dul, 573
A tREsRREC 3 R TAAE, SEET R
A Ax ol FEol wet Dot EkAfuloxote o2
FAo| 9 7%} &3, W ErtES A, dubHoR
e A dAEA dout FARuAl dtrt
A A9ez, A3yt e 5, 5] Pl §
Astx, 2o Ax, WFdszel e 8=t 2 F
o] F7Aulel Agstng, ol g FF Wl A7
£ & dg Aol Qlrh

¥ AT IR ERES FAANEA 2 Yikstr)d
GA, Flel A AatEE F53 AAZ euetelA A
W= o dEFES AN ot FEEHE
sto] FAAuAle] APY HLEVE FFL AL
T A& APEHe = Pt

II. Az % 4y

B AZe Aozt a Yeidta) f22Ael A 1992
W 39 239%E 19924 84 12974 AAlskadsh ¥
AFEL BR'(HEFR), UM (APlEER, o
B), ‘A=A (ABEEER, d8)4dd 24 F5HE
2WFETE uhSelA Zh ke 674A1E Foloh & A
M drEZF o2 ‘vlYsE’, ‘A=A F A o
e e 20 el e dErt 3, 93
A3 ¢)zwol} tomato mosaic virusel] Tk A3HA-E-
Bia) Ak obAE uld 5 9lo] A Ao el
Hzo] 7} Yo FAAYE Fo. A2V HF
o] Ao} FE& 7t IAut Ro] ¥y, ginte] &
o], Azt HojM o] F713ta 7] wzel
Ael3lodct.

34 239 3= petridishol] 3453 3, 30°C &2
714 FHolA|Zich. 39 244 wold x5 GHWE
(7}2 3emx A2 3cm X Eo] 3em)d] o|A3F F, obd
ES ZAEAATES Y, $EE WEdA S8
ssich. "lo] AREE 27 9eme] FTAEEE o
ES Y1 FUE AL H& F, o] SREE 5
ottt AHL sjERY] o] Q& E 3o, uljekl
¢ B39 13552 FIch. AepAe 270

o

12

N

3

on, v 1212174, ¥k 2217k HA R 1587} wjeke)
& &3 7). wjokl e Yamazaki®] EvFES- ujoFaf'
o

49 169 Edlo] AMsHE o ZEES A w=
(styrofoam, 7}2 20X Eo] 9x A2 480cm)el| 20cm
AR olAatgct. wiofd 2HE 12552 St
49 279 2744 60cm, 15Ako| 40cm 7Aoo 2 A
S e FRYTE sarh JLATE oohur)
slste] AAAZRE F23] FERo| lem o] A& F
Hjato 2 sto] HERE ARSI wdT-o] Fole 2
AR S8 A4, A FA =AsHeH, EC
pH, sz 5& 2AA 42, 39 AR AA
stlet.

AA e FA @71 oo er FAE BF AA
ke AR A$7] Aoz s, 5shriA] Al
3 92 29 W)z AAlsh o, A6 <o) 2
o) 224 stz AHAlskact 59 11458 7detr] A
zlgon, EnEE e g 2~33)(53}, 10
3}, 153} 7§34 wiojc} 100ufd& 7)) Ao
At stAUstch 4 sk EulEE A2 A 5
9 18(13p), 549 2394 (234, 69 14(3344),
69 49(43), 69 84 (531) Fo= FFo AA
it

64 23URE F3& st FAS Frlsta sk
EXs Yk 2Asg e o g2 shi)
Aol st FA 4YFA, A, AR 2
(Brix%), EC, A%, vitamin C 52| £ AH8-314
t}. B2 chromameter(CR300, Minolta, Japan)E
ol4ste] £FFU C AelollA L, a, b o2 FAs}
of agto] 15 oJAkal ZpAlo]| thatoint FAE EA3kcH”
EZo wel A5 Ao Zolr} EAjsht - F
£ 1504ol A ghrolth? o] AR A
Ao g AAEE SHs= wHez Ao,
citric aicd®] oko 2 #Als}oic). Bie] ke Brix 4%
A (hand defractometer, 92 AtagoAl)E o83t %
Brix(3}& 100g4] sucrose?] gl Ag)Z viellle
o, vitamin C= DNP method2 #A}a}gdc}. ZAHGE
Aol 93 ke Af7ARIEGeR Y A2
9 B4 2. 24 F542 1099 panelisto]



TR Aol olg W EvtE o] YAAAGY U FA%Le] B AF 49

e 280e] A o, 3%, 33, 7] B AE 5o
F5o) Hsto] 42 rlatetny.

. 2o o 1%

o2 weklel pHE 55~659 o 454t
Fou, 50~7.02) HYIAE 4ol T 3L g,
pH vkl 33+ 397A% ksl ebgond, 4
e 72602 ofk ¥A vebdeh(Table 1). pHrt
6704 72602 44¢ Ao wol Lolesl Fov}
FAULEE 758 F 9dsith. ECE 1.07904 0.6502

A2} 7h23kd el (Table 1), o)7L En}Es) wjokeiuy
3 ke R 2 82 F5aA wjekalulo] o)L
57 dobA7] dEo R Al B Agd4: 39
vheh wfekelS JRAls) F9lem2 pHel ECe wsh:
vlulatdct. vk} A7) Axerl EL4E we En}
E9] F7)7F FobA An|AtEo] sk o2 ¥y
2 oled?, 58 t2y vjokde] salinitys} 5ds/m
o o 39 270 F7)7) Fon, FEeke] grke B
1U7F Qe wjokdlo] Fg AT A oo} & A
o2 25"

Table 1. Transition of pH and EC in nutrient solution at 25°C

Days after supply 0 1 2 3 4
pH 6.7 6.3 6.65 6.98 7.26
EC(mS/cm) 1.07 0.90 0.80 0.75 0.65

A=Ay} ‘ww’ o] sube gfREo] singleshulz}
double3}<l Zo wls] ‘mlUAE M= A mFEs}
chsho 2 Uebge(Table 2). Eqh ‘A2 s
A9ishe 2 24E singlesbds} doublesfalo] o)
vebdon], ‘ww’= shite] BAQlo] single, double,
chishe] 1T velgt). ‘wlUfE o] A E55)
A s ek 9 F5gke] bl gk (Table 3),
AL 7 F5H EAeR dold 4 9ok ‘A
SABRy s} W' 82,35} 88302 7o) Hl2Hch,

Table 2. Characteristics of clusters

Order of cluster

Cultivar

1 2 3 4
Chelsea Mini 1.3 1.3 1.3 2.0
Mini Carol 2.8 3.0 3.0 3.0
Popo 2.0 1.6 1.6 1.8

1 :single cluster, 2:double cluster 3:multi cluster

Table 3. No. of marketable fruits per cluster for tomato cultivars.

Order of cluster Chelsea Mini Mini Carol Popo
Cluster 1 14 55 20
Cluster 2 16 48 16
Cluster 3 16 39 17
Cluster 4 20 35 16

Total 66 177 69

FTE F5 BAsisLo (Table 4), 24} kel
AR oh 2409 69 8UA) A EX
BE W58 $E02 3~4dnjt) 1~294 Ag Ay

g FFEo 2 F7H3n
Ao AL ‘Az ’e} ‘ww’'s} 7pg A3, ‘o)
UE'o] t}2 7o) vla| lemy} 2Q}c(Table 5). 3}
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s HeAeh]s mwge) 2 Aol sldlert &
SabA Ao} algsiglen], HlAE e olSel Hld
lemol4 Askch. gzt FHEe) ule ‘OlAE T ‘w
w7 o 12 780 717He 33 vehion), ‘A=A

B'E 092 Zoldl uldl o] ozt 2 WAE v
o s BB §52 5 ATl H5F 4 ¥
s A=A} P 23, e, eAEe &
olgtovt 58 ‘eluisiE o] Ak

Table 4. Total leaf number for cherry tomato cultivars.

Day Days after planting Chelsea Mini Mini Carol Popo
4.27 0 5.2 4.5 5
4.30 3 7.3 6.3 6.8
5.4 7 9.3 8.3 8.8
57 10 10.6 9.7 9.8
5.11 14 11.8 11.1 11.2
5.14 17 131 12.8 12.8
5.18 21 14.6 14.8 14.5
5.21 24 17.3 174 16.9
5.25 28 18.3 18.1 18.1
5.28 31 19.4 19.1 19.6
6.1 35 21 20.7 2141
6.4 38 22.8 21.8 22.6
6.8 42 24.3 23.3 24.2

Table 5. Differences of external quality for cherry tomato cultivars.
Quality component Chelsea Mini Mini Carol Popo
Length(cm) 3.6a’ 2.5b 3.5a
Width(cm) 4.0a 2.6¢ 3.7b
LWratio’ 0.9b 1.0a 1.0a
Weight(g) 32.7a 10.2¢ 27.0b
Volume(cm?) 32.0a 9.9¢ 26.5b
Specific gravity(g/cm®) 1.02b 1.03a 1.02b

“Means with the same letter within a row are not significantly different at the 5% level by Duncan’s multiple range test.

‘LWratio=length/width

Ao yeEe FALE Yehle shte] 2424
13e 5 4 oled, FAYY T EAs: T4
A9l zjolo] o AT FE YT $AE FE 2
U}, 8F3e olgAE e & $AE vehle] 2¥E
o] AjH o ¥g 7heAE A

2313} 7}AL chromameterd] oJ3) AEste] FAL

Aol AHeg A3}, 7129 Afel 93 F8of vlste] F
ARt Ak ol Fol 3 ASERAA AP}
27) gF-qly), PEErtEe FAL ST st
220 ARA $d o7 HEERAo| F43 Tl
g 4 9lee & 4 gtk BEE ‘TYAE ] 828 7}
A Eotw, ‘AEAoh’s} ‘ww's 622 2 A
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Ueto, ‘elusfg’e] 71g dutg He Ao Jehg
tH(Table 6). TAEFES] FFFL F3FH A
%S vy, 3459 pHe ‘AzARJ 7L g
£, ‘WYANE, ‘ww'e) golglon, aeba Hf)A
b2 o] A% Bk SRS Be4E
Aol Fou, 3o g3t vty stefAe Alske U
Ehile DS ZhAled", Brix Getee A4
28 vhE AkHlE UAE A A1 EA delge
o, ‘A=A, ‘ww'e) folgint. mebd ‘mlyAE
ol 7b¢ 9 Az, & A BAFYc FAFY ECe

‘waelA 7 EokT, ‘BUAE, ‘A=A’ $o
siet. HAFAA S AARZE foAk Fo)0lee &
T e, frlakgee] w4 Yoty He nay
o FFol B2 ECY ol f7)4bel 7|dgctn A
7% 5 ok F71ol2el #atoie AF7L R oo}
gt} Vitamin C& ‘WUl E oA 743 goty, ‘ww’,
AzAY’ S Folgled], ‘PYAE A AAF 100g
3 35.8mgo 2 Y53 wol odolrlAr} BL Ao 1}
gt

Table 6. Internal qualities of cherry tomato cultivars

Item Chelsea Mini Mini Carol Popo
Brix% 6.2 8.2a 6.2b
Total organic acid 0.22¢ 0.24b 0.28a
(g citric acid/100gFW)

Ratio of sugar and 27.9b 34.2a 22.1c
total organic acid 8.2¢c

Vitamin C(mg/100gFW) 35.8a 14.3b

*Means with the same letter within a row are not significantly different at the 5% level by Duncan’s multiple range test.

* Values are means from 25 fruits of 4 plants.

Table 7. Panel test of cherry tomato fruits

Item Chelsea Mini Mini Carol Popo
Taste 2.9 3.5 1.6
Softness 1.3 3.0 2:1
Easeness of eating 2.9 4.0 1.8
Toughness of skin 1.8 1.9 2.2
Preference 2.6 4.0 2.1

574t 23k (Table 7), Sl HE ‘mlY7}E ] 35
= 7P A debd A2AeY, wmw’e] Folglo
v, 52 ‘olysfEo] 3.0 ‘ww’ 1.8, ‘A=2Av|
Y’ 1.3e0 s gl Fregcl. A dail Axe
F5A7F 27 stk #7) B Axe F7]9e4 7}
A A2 oUshEe] s HshAl vebda, ‘wmw’e}
A=A’ E Aol fdglch. o] A3, ‘slyAE el
Al FFFeA 7H anlate] dawst AN A4l &

& Aoz BolAl). Yibdo 2 Bae YHEL] 3
= AR Ui, o579 AR
He BARY & AFAHE FU A%E Bl

5 8

AN A L ECLE FEALO) B A7
A3), wiokel B Aol B85S vapele] pH 4
sHem ECE Zagd. ‘vUNg'e 25 chishio]
sed, ‘FzAvjy’e} ‘ww’= single, double, tjits}
wro] 2% vepdd. 24 #3571 AR WdE 3
o]F Ho|x| ofstout, FEFe oM ‘vlUsfE e]
A %5 5 9 Plod, ‘ww'e ‘FAuY': ¥
2}2]E Ho|A] ¢skth. &%, @A), vitamin C 59 3}
Aol WAFAL ‘ol AE M Fobt F57A A
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Studies on the product system establishment and quality
of cherry tomato by hydroponic culture

II. The Selection of the Optimum Hydroponic System for Cherry Tomatoes in Summer Season

Kim Young-Shik
Dept. Horticultural Sei., Sangmyung Women'’s Univ.

Abstract

This study was done for the optimum hydroponic system when cherry tomatoes were grown in summer. The base diam-

eter of the trunk, leaf length, leaf width, and the length of cluster were good in deep flow culture(DFC), and not different

between NFT and rockwool culture. The first time of flowering and the fruit coloring per cluster were not different be-

tween cultural systems, but the marketable yields were good in DFC. In DFC, % dry weight, firmness, the content of or-

ganic acid and sugar were low, and the ratio of sugar/organic acid and vitamin C were high. So DFC estimated favorite

in the summer cultivation of cherry tomatoes.
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2347]8) AHgoE 495 A0 Y. NFT9 2
AL & 4 e AL FASAANA BANHE §
22 ool o WALl §EksE FA1FY Ak
g BF F4 4 5] dEel 4ae) ol FRek}
Aolch. whd, Wels} sid B7de] st Azeh)
2ol 2% £EE 24592 T o g LERE
A 31} gl ¢4 AA) LEE 2l 5
AL 7T
olskto] bt NFTS| 4% ooy 2ALE
7 A7) Aol $7ea, FAMuA 2ALE
o B AT L5 Aslel daels} ohiet Lx
Aol Bafo] F2 olFolH Fiul, 250 1 olg
$39l A% oje) 2ULEsl W] Aol 2ALE
£ ope] g4} Aol 5ol Fojstel Al e
o AYHo 2 i vlAe, s2EANeE %2 o
Aoz A4 2RLES $AHE AL Fasio?.
g ESEAA, SelelolAe] B Aol Ag
SARNEAE 7o) B4 Telste] Ao} she
d, 2 AglAE 7 A HlE AT el
A AN s AE APEAE ¢
}.

& rr

[ (-

II. Az ¢ 4y

E AL Agojaiiga ddstate] A4 1992
d 79 14994 119 274717 AAEA. FAEF
& olUANE(HA AFFERRD) ool Aele BdT7,
NFT, otazehe) 3x2|gich. whE-e 2ubEo|glom, vt
2o} sjA5s 6olgdcth wjoFde Yamazakio] EvlE
£ vk AREEoIch

79 149, 375 Eoll 271 FUQ GAWE(CE
3emx A2 3emX o] 3cm)oll FAFE 53 F, obd
WEZ Zelreld A EE| Y, styrofoam panel®
73x 7Zo] 163x o] 9em HA wHsoiA AAu|EE #
23 334 vto) ZrEdd TES Yok 74

2090 olsto} Ho] kA3 AN, Eol vt
H3 & w(hAgte s Ry} A erA), g
73} NFT#H]o 2 A2|@ AE85S A7 9em9| F2h~
g FALEH WES Yo FE AR A& F, XE
£ 7} Wt 20cm 7}ALR o]AEdct. K RAFE sty-
rofoam panel2 7}2 70cmx A2 90cmEA w5}
20cm7tAo 2 FHE F2 vtE o43gly, oAR
3 e Bo| B35S A stk hazul
g AZEL B4 gHFE(7IE 10ecmXx AR 10cm
X ¥o| 5cm)el| GANES TR 7]19] Y3 FA] 2
S84 Fobth. Awe TEL ol RS A}t
T2 glon, wjekle BF 1/25E2 FH(T
4 249). 849 6ol oA FFEEE whH FSih

el systeme 27H] wioFe} B2 E Fuldle e
oz NFTHl AHsHde, & shie shdAulel
ol 43tgct. g5z NFT 74, 438 FAo=
PR = FleAs ves: AXEHy, = dFd=
NFT4 #lEg Adxsle 7+ o 35 Eolle g4+
£, g ¥F Bolle wdTE AAsgon, L v
ok &3 Fol FI timerE o]43to] wieklS FEA|
ZAck. ot o) Agole HA Fpsidct. A=
HEE o 2 sla, goAeAs NFTHE $8#AoR
stglch. FYzHAL ¥ 1AL 4 2217 Ao w3
1584 Foistsict.

a7} Feuto 2 283 U F gall57dst NFTo
Agole Awe P33 89 21l A A
e e 229 AHAMcS ohF(7F2 90cm X A2
15cm X =0 7cm)o| AABFTE AAIHALS 40cmE
ket 849 259 £o] 9w A o fAAE A
2& Wg 2712 2AAFD. AAE FAL B2 o]
o Yo FRAE ZF AAse AF1E A7) BA
Wo 2 sle] 53h7bA] Edsid = 298 @7l A
Alstgdeh. 53h flollA Yo SRl AAATIE Aol
20 224l stz HAlslgch 89 2294 7f3kst7] Al
ZAslgdon, EviEE 32l g 2~33|(53}, 10
3}, 153} 7§38 wiejc} 100w HE £7) AAEHon
At spAgotet. 99 1988 ZFshr] AFtste] 9
4 2299 H&o 2 AAH Y}

e o g2 shtel] BAglo] &3] FA] 9¥

=

kel
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4, 5, %7EF, Af714, 3 (Brix %), EC, pH, vi-
tamin C 5¢] £ A}&3}4c}. FML chromameter
(CR300, Minolta, Japan)Z o]83}e] #5349 C Ate)
ol4 L, a, b ypAlo 2 Z4s}e] aghe] 15 o]4kal FHA
o tiateut A& FAAT. F5 we} 454 3
Ao ztelz} EAh} diie] FFL 150)4belA] 94
ojc}t. Ao AfrlEE A g A S =
Ao o2 /3190 citric acid®] oo & 34l
skgie}. o] greke Brix @4 (hand defractometer,
UE Atagorb)E ol83dte %Brix(IE 100gW su-
crose®] gFol AF) 2 Yl oo vitamin C= DNP
method2 #A43teic}. FAFE A 3 Faks A%
7o 2 e G| gte] EXE 2ALe g

. #= ¥ %

3749 THARE AN AN F79) B4
Aol 74 $& A° 2 pehdrh(Table 1). NFTS} b
Al Fstedch 94 @ GEE 2 ARl
e} get, 454l Aolg Blow, 7 Aol
= 2] $17]9) e} Ao]s} slsich(Table 2, 3).3,
9% BF geisAolx) Zonl, NFT, oo so]%ic}.

Table 1. The base diameter of the trunk for
hydroponic systems.

cultural system DFC* NFT RC
1.48a>  1.38b 1.40b
* DFC:deep flow culture, NFT:nutrient film technique,

base diameter(cm)

RC:rockwool culture

* Means with the same letter are not significantly differ-
ent at the 5% level by Duncan’s multiple range test.
* the date of measurement:20th Oct., 1992.

7h spihd EvpRE Ae|fAlde volF 33~349U(1
3p), 36~37(2314), 39~419(354), 46~48
(43p%), 55~58(53hE) Fo2, HEA)7)e uHad
w2} F3F ApolE RolA| Yich. shig Mz Fuo

= gGAFAeA welF 66 (1344), 749(23hy),
80 (33h4), NFTellx 68 (13h4}), 73 (23h),
811 (33h4), <td Aujolx 66U (1344}), 73U (23}
1), 80 (33h) o2 2}o]E Holz] gsirh. met o
FARE Zololx BTatm Yo ABANL A
o 45711 2 Aot gl Aoz vehdr). shibe
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Table 2. Leaf length(cm) for hydroponic systems.

leaf position’ DFC» NFT RC

1 39.8 38.5 38.4
2 44.6 44.1 44.7
3 49.5 46.6 47.2
4 52.7 48.8 46.9
5 52.5 46.6 46.7

* the right opposite side of each cluster
* DFC:deep flow culture, NFT:nutrient film technique,

RC:rockwool culture

Table 3. Leaf width(cm) for hydroponic systems.

leaf position? DFC’ NFT RC

1 34.0 31.7 32.0
2 39.6 41.5 34.1
3 44.1 39.6 32.9
4 43.9 39.9 28.2
5 45.0 37.1 26.9

“ the right opposite side of each cluster
* DFC:deep flow culture, NFT:nutrient film technique,

RC:rockwool culture
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Table 4. The length(ecm) of cluster for hydroponic

systems.

the order of cluster DFC* NFT RC

1 51.8a"  44.2b  47.0ab
2 63.0a 55.8b  57.6b
3 60.0a 50.0b  59.4a

* DFC:deep flow culture, NFT:nutrient film technique,
RC:rockwool culture

" Means with the same letter within a row are not signifi-
cantly different at the 5% level by Duncan’s multiple
range test.

Table 5. Marketable yield per cluster for hydroponic

systems.

order of cluster DFC* NFT RC

1 46.6a*  39.7b 42.2b
2 53.0a 40.4b 44.6b
3 48.0a 36.1c 40.4b
total 147.6a 116.2b  127.2b

* DFC:deep flow culture, NFT:nutrient film technique,
RC:rockwool culture

¥ Means with the same letter within a row are not signifi-
cantly different at the 5% level by Duncan’s multiple
range test.
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742 %ok A& 5 4 lch(Table 7). 7+ Aol dis}
o A|dE Bekstd NFTu Aol A= Ago] 744
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Table 6. Differences in qualities for hydroponic

systems.

items DFC* NFT RC
% dryweight 6.73 7.62 7.54
vitamin C(mg/100 FW) 19.0 180  16.8
citric acid(g/100 FW) 0.38 045 045
pH 4.19 4.20 4.18
EC 4.01 3.95 3.81
firmness 1.47 1.49 1.54
Brix % 7.14 7.12 747
Brix % /organic acid 1879 15.82 16.60

* DFC:.deep flow culture, NFT:nutrient film technique,
RC:rockwool culture
* Values are means from 25 fruits of 4 plants.

Table 7. The temperature of nutrient solutions for

hydroponic systems.

cultural system DFC* NFT RC
40°CY 26.3 33.7 34.1
19°C 22.7 21.4 21.0

¢ Values are air temperatures. 40°C is the highest temper-
ature, and 19°C is the lowest.

s DFC:deep flow culture, NFT:nutrient film technique,
RC:rockwool culture
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