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Optimal Cultivar Selection of Kohlrabi for Hydroponics Culture
in a Closed-type Plant Factory System
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Abstract. Plant factory can control artificially the environments for crop cultivation, so they can produce high qual-
ity agricultural products all year round. This study was carried to select suitable kohlrabi cultivar for hydroponics in a
closed-type plant factory system. We used three cultivars of red kohlrabi, ‘Asac kohl’, ‘Kolibri’, and ‘Purple king’ as
plant materials. The artificial light source was LED light, light intensity and photoperiod were 249umol'm?s™ and
12/12 hours (day/night period), respectively. Hydroponic cultivation type was used circulating deep flow technique.
At 43 days after transplanting, fresh weight of whole plant and tuber and leaf area were not significantly different
among cultivars. Shoot dry weight and tuber dry weight were highest in ‘Asac kohl’ cultivar, and number of leaves
was highest in ‘Purple king’ cultivar. Sugar content and yield were highest in ‘Asac kohl’ cultivar. Considering the
growth and marketable yields, ‘Asac kohl” was the optimal kohlrabi cultivar for hydroponic cultivation in a closed-

type plant factory system.
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=eW|(Brassica oleracea var. gongylodes, Kohlrabi)=
vl &3l ZER 7180l 4lof o]Edlel ek
294 D%F ZEolth(Lee 5, 2010; Kim 5, 2014). &
2ol antocyanin, carotenoid, glucosinolate 5°] TF
Fog FfEo] 9al(Cha 5, 2013; Kim &, 2014;
Park 5, 2012), & #l= §Fo] =of A4St ils} 7
o] Atk ¢HA Yk (Kim 5, 2014; Lee 5,
2010). == HIEF C9} At Bol 13743 teloE
o £ AAZ Qlaso] Fepld tigk 87t FUIsH
I Qe FAJeltk(Cha 5, 2013; Choi &, 2010). ¥yt
ollgl IJIEZARZ <A 9= glucoraphanin®] F-HT}
2ol FEo] Qlol(Choi 5, 2010), F] tix] ==
A Al s7PF S7¥skal dtk(Park 5, 2012; Park 5,
2014). A A=A oR Fol ApfsiaLl don, 53] A
=3 I 2313 AlFRolME dFo] 7Fsste] Z2
v Auis7t S71skar s FAlolth(Choi &, 2010;
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Park 5, 2014). AEiFEl= iFE =xoA Aul=7]
W2l FEETE E7REE AAolt) g £EA)7|7t
193} 2¢do]l gHgE|o] Qlo] AFAo] ofele HEelnt
(Park &, 2014). mepA] Fep] A5 AL nEds)st
T Q= Ap7Iee] EQUEW F2d), ol2fgt VsS4
AL = e AMAEEe] AEETdelr ANk
Aolet Azgitt.

21537 (Plant Factory)O|&t &%, F%, 3, olitsiet
2 T AEY sl AR dRxAS Q9FeE 2
dste] PRI & AES 9% A9 AN F
Ve Al=ES LETH(Cha 5, 2013; Tajatsuji, 2008).
FH =gk FoF ARGl ol AEebddt Bdsto] <t
A3k FhEol tieh 1ol EHIL e FAlolH, o]
A7z Qg Ayt WA st S=7F
A F-5 5ol WAL Qlo, AERIE Apolxe] A=
3l g T84 F4Hal i Um 5, 2010). 1
ey ojAd e A= Eelar AEEEE 27
Aulgo] =i A4 dElol La¥= HEE =k 4
Aol vk FAIE 7L Arh(Kim, 2010). B3 A&
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So] ®ud u} JthCha %, 2013; Um 5, 2010). o
e el A T Mgt BF A0l o)
gk A77t dasith 2 dA7e A2 ZREd diEl] Al
FA FAA71aAE FEHIE A &, hdAold 4
E3olA AN o, Feprle] Asy) Fdo] F
2 FoS AEstast E

e @ we
AL AFdistue] AAE A eI

(500x700x300cm)ell A AAISIATE. 62 9ol gt =
HA|(2.5x2.5x2.5cm)S o]83t] SHIF BFS 20164
79 Y@ F 269l A= Ul A= g2
3tk 23S 2016 82 30Y 7HA| 57U AAE
Atk AEAEE A FF oRME, HEZ(Asak
kohl & Purple king, Joeun Co., Ltd, Korea)Z} % 3+
£ Z¥]lHE)>  (Kolibri, Bejo Zaden Co., Ltd.,
Netherlands)S AFE-3190™ Al 5 25 FIE5o|th

AufEEe 13= LEDE J3FUeF ARSsh= 3¢
Al = (1210x610x2860cm)ell A AR o, 2|2 A
e 47 AYE 20emE 3k Gl AYE 1 emoE
SIATE == 60cm =0)olA Hit 249pumolm->sT, A
A ElolrE o83l 12/12h(EMheE -t
Ao ARSE wjRe s ZEHIHE wig
(NO;-N:16.0, NH4-N:1.0, P:1.0, K:10.0, Ca:3.0, Mg:1.0,
SO4-S:1.0 mM-LH)eE, ikl s (EC) 2.0dS'm™& 3}
o Faalth. AN WAL gl WHE o) &
s, Fele 90/ 8] BAE o183l 60w 3F
o7 i3] 1083 T3

s A8S flstd FA & B398 AT A=
=, 97, 993, 2%, B4, 949 AT 1EF,
AE4 FHESPAD X)), 3= 2 BEE AR
HAEFL 7AZ7)(VS-1202D2, Vision Scientific, Korea)
AN 70°CE 72A1ZF HAFRS & P d5a §
2o PELZ=AI|(SPAD 502, Minolta Co., ,
Japan)s ©]-&st S, e FHE FES3
Al(PAL-3, ATAGO, Japan)s ©]83}%oH, A== Fi

ih)

A

Japanys ©l-8-3l] sttt

AEZS Jolry| 95k A E8 T F 579
A A5 2ARBI JEAS ndERE TR A
Fhe B e B9 2ol
200g o)l JHAE A St BN I
BN Tl IAY o d¥EE wdE e 719
=2, 200g mRie] e n@HE B 8t
7} 2R AL G ERSIU.

AT dRdemiRslda,  FARYS sk
SAS(Statistical Analysis System, ver9.4, Cary, NC,

USARZE IS o83l om, 23t FoAd A% ¢
3} DMRT(Duncan’s multiple range test) 73°d3}90
)X+ SigmaPlot (Ver. 10.0, Systat Software Inc.,
Chicago, IL, USAYS AL&sle] 28Tt
g & nF
A AR AT FE0 Fodo]l YA &
UARE, A AP DETE FEL BAAYA e
23S YeEPAtK(Table 1). o}
2 7P =8k, ZElRe £l 25.7¢E 7P WA
UeRdth vlgiEr]e] AAFS ofrlaro] 587.5¢010,
HED T FEEE FES A7 483.8g7 405.7gH S
U, Al FF BF 5AFeE foskA] kit vidiE
719 HESES oM FE0] 234g0E E8ka1, =Y
B FFo] 13.0g02 fFoshAl wdth WA AP
AAFAA BItE7 1S ALAS AT AT, S5 A F
Ae ORI EFFo] 193.1g08 =9k, ‘FYB F
o] 1243g0 2, T3l HER EFFL 1613010}
HltE712] X3 Zol= 242t 100.4-113.1mme} 77.8-
91.3mm&ith. HIE719] AFH Hole FE3F Aole
ARt Lee 5201002 & + U= vl =719
A& 8-10cm A=} 3199CH, Cha S(2013)% =7
HRe] 2Ao] 8emZt HW FEkitia it HldiE
7] FHRAGE HH, ok FFo] tE F5ol vl
Ho= Htieh= 3ol Frh.

Table 1. Growth characteristics of kohlrabi cultivars grown into a closed-type plant factory system.

Total shoot weight (g) Tuber weight(g) Tuber (mm)
Cultivar Diameter Length TUbi/gl dex
Fresh Dry Fresh Dry (A) (B) (A/B)
Asac kohl 780.6 424 a* 587.5 234 a 113.1 84.6 1.34
Kolibri 530.0 25.7b 405.7 13.0b 100.4 77.8 1.29
Purple king 645.1 322 ab 483.8 16.3 ab 104.2 91.3 1.14

“Mean separation within columns by Duncan’s multiple range test at »<0.05.
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Fig. 1. Leaf area and number of leaves of different cultivars
grown into a closed-type plant factory system. Vertical bars rep-
resent the standard error of the mean (n=8).
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Fig. 2. Changes of tuber diameter of three kohlrabi cultivars. Ver-
tical bars represent the standard error of the mean (n=6).
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Table 2. Quality characteristics of three kohlrabi cultivars grown
into a closed-type plant factory system

Cultivar Hardness (kg/Smm@)  Soluble solids (°Brix)

Asac kohl 4.1 5.7a*
Kolibri 4.0 53b
Purple king 4.0 5.5ab

“Mean separation within column by Duncan’s multiple range test
at p<0.05.

Table 3. Non-marketable and marketable rates of three kohlrabi
cultivars grown into a closed-type plant factory system.

Non-marketable rate (%)
Marketable rate

Cultivar Small* deformation cr]ajzlu:i:lg (%)
Asac kohl 50 6 0 44
Kolibri 12 22 22 44
Purple king 22 28 0 50

“Small: <200g of tuber weight

2013). ¥ A7elMe E7] FAo] 8emo] He AR
heF 36-408 AESIT 1 olf= AEaelr @

& A Wil eI GEEHAY] wEo]
‘:]‘. =7] AAAE 8cm oS TAHOE FEVIE
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Akt FElBe] F5A foFR0 AlelE vt
T FHZ SN i 2E
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