Journal of Bio-Environment Control, 16(1):1-6, (2007)

271" -

12 28t

SR

012 - OIF#? - LiRI=Z?

ek AHAATERATL, A Aot 37 dola

Hydroponic Culture System for Wasabi Leaf Production
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Abstract.

This experiment was conducted to possibility for leaf production of wasabi using hydroponics

system. When they were grown in aeroponics and soiless culture such as saprolite and Coir, photosynthesis
and transpiration rate were high and marketable yield (leaf width 11~13cm) showed 11.2~11.7 of leaf num-
ber per plant and 52~53.8g fresh weight. In spring periods, the highest yield was 25.7 of leaf number per
plant in nutrient solution of Yamasaki's solution developed in Japan in deep culture during 130 days. It
showed be possibility that marketable leaves harvested one leaf every 2~4 days though spring and fall cul-
ture periods using hydroponics controlled in environmental culture.
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1. $ZAIAT0| o3t IEuo| M

o] gl g EER(d olds, 24
7t FAE HeERlE, il 59 wxe} &7
Alz=gle] 2006 9¥ 4 sl <A 2571 FHo)
22°CE 9A ¥=E FAsHA I o] Al
vloddom I F S 2 A3 58S A
Aot o5 94 Yo REe B4R, 2l 2@ NFT
o] 3FRE Mg on, wxFel AR ulix] FFe
perlite, 22, FAH@2~5mm), Coir & Coir+perlite &
A1) F 5EFOH, 5 BZEwWE ©l
B3l wigAS w3 TG 4 A2kl e
Hljokelo] gl vk 2 perlite, Coir & Coir+perlite
ERAE HAwe AM83le 63/ (15543), 2}
oM} B wjele ERiFE W, BRSAL 12
B/A58/8) F9sta, MEAS EC 1.0dS-m™,
pH 5.5~6.50.2 ZF3Hch A2 3085 15go] &
o] g BXS 8l Folg B34 =371(U-
6400, Li-cor, USA)Z B3M, 7I3Ei&s g FAitef
7 E=4 g gk SCDSVZLSPAD 502, MinoltayS
AS3IATE. =3 o S Yol izl FA &
608 Bt FE 11~13em W A AFHst AE
FEko 2 Asisint.

2. Hjetey ER0| ME DRYo| M=

ZAM S 38U TFYo|(Wasabia japonica
Mastum) E7FE(EF 2~4%, 273 8~11cm, HUIEF
2 AZ 7} 4-5em)E 2006 29 2Y Sk A

Co)Rd =R

ZH700 x 550 x 300mm)el 20x 15em 7FEo2 69 12
G712 1304 Bt B £ st vy F
Fe= FAF Aol AME RIEr) =2 9] v 2
Z3 ) A el 28 RSt Ack(Table 1).
Zr wjeele] e EC FFo] thedl wE oh o
AZ 248 EC 1.540.1dS-m™ o8 FH3}
Qom, vF e AeAEd GAF wgdd
UOS uitdo]l 24 AE(Fe 1.0, Mn 05, B 0.5,
Zn 0.2, Cu 0.05, Mo 0.05mg-L™)e] 18] FFES
F 2l Ik a5go] ] Fol 11~13
em o7l & wW) 52 o 5 AR AF T
o7 akgslgon, g4 359 Aol HE o] B3t
A &%, 71ZEEE(Li-cor 6400, USA) 2 <9
57 ol Hgs Bl AE8A dol 2%, &
% 2 ol FERS 80°ColA] 293 HEF ¥ A
E% 052 ternary & (HNO;:HCIO,H,S0,=10:4:1
viv) 10mbe 7Fs) 2a8ig & 2t sl Folol &
S AAEHREL 7] (Model 3300, Perkin Elmer)2
2315t

a1 % oF

1. SHRYAIAH 0] olst DEWo| YF

AN Alzgo| o] sigage] o FY He
oAl Coir+perlite £ ¥iA], Coir & H5 4731
A1 ESTHTable 2). Heto|ESE Bl ufx]ol|l A Auld
uFgo] o] A EEE 5.79~6.44pumol -m 257!
9] 7 =g veld whd Qo] AxsiA B
T 573 W2le] A5 NFT AEjME 3.56~
4.53umol-m2-s'2 71 W8I0 FIY & A=
71885t £x9 S Aele 2 S B

Table 1. Macroelement content of nutrient solution used in this experiment

. . N P K Ca Mg
Type of nutrient solution” -
me-L
Yamasaki 6.5 1.5 4 1
PBG 20.25 6 11 9 2
uos 11.57 2 6.7 35 2
NHC 12.7 3 6.8 48 2

“Yamasaki : Nutrient solution developed in Japan, PBG : Proefstation voor tuinbouw onder glaste Naaldwijk nutrient solution
in Netherlands, UOS : Nutrient solution developed in University of Seoul in Korea, NHC : Nutrient solution of Cruciferae
developed in National Horticultural Research Institute R.D.A. in Korea.
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Table 2. Photosynthetic characteristics of wasabi grown in hydroponic system at 30 days after transplant.

System Photosynfgles}]s Stomatal condgctaﬂce Transpirationﬁgate_ 1 Chlorophyll content
(umol-m™-s7") (mol-H,Om™-s")  (mmol-H,Om™-s™) (SCDSV?)

Aeroponics 8.03 v 0.162b 217¢ 33.7ab

NFT 4.53d 0.078 ¢ 132e 35.4ab

DFT 3.56¢ 0.057d 1.01e 395a

Coir 8.90 ab 0.168 b 282b 384a

Coir + perlite 9.15a 0.28%a 356a 395a
Perlite 579¢ 0.093 ¢ 1.73d 39.6a

Sand 6.44 ¢ 0.187b 234c 385a
Saprolite (p2~5 mm) 9.81a 0.297 a 382a 28.8b

“Specific color differnce sensor value.

YMeans followed by different letters in the same column are significantly different by Duncan’s multiple range test (P<0.05).
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Fig. 1. Marketable yield and leaf number of wasabi grown in hydroponic system during 60 days after transplant.
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Fig. 2. Effect of type of nutrient solution on photosynthesis and stomatal conductance of wasabi's leaf at 35 days after treat-
ment (Measured conditions; 21.2£0.1°C temperature, 20.3£0.1°C leaf temperature, 800 pmol*m~2+s™' PAR).
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Table 3. Effect of type of nutrient solution on mineral nutrient
content of wasabi's leaf at 35 days after treatment.

Nutrient K Ca Mg
solution® % of dry Wi, —=e-memememmeev
Yamasaki  6.28+0.26 1.71£0.04 0.3540.01
PBG 5.90+0.05 1.64+0.20 0.28+0.01
UosS 5.83%0.14 2.03+0.21 0.44+0.02
NHC 5.6010.15 1.63+0.36 0.36+0.02

“Yamasaki; Yamasaki nutrient solution developed in Japa-
nese, PBG; PBG nutrient solution in Nedeland's. UOS; Uni-
versity of Seoul nutrient solution developed in korea. NSC:
The nutrient solution developed for growing Cruciferae
vegetables.
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Fig. 3. Effect of type of nutrient solution on leaf number and yield of wasabi during 130 days.

—5_



H7Y - o4
o, UOS Bzt NHCHL F7]0)2e] 2A4e] xlo
E ALJRH F o] 2 A v EHL 2w
o} g A 71z S 2% wikele] pHE 5.6~6.4
Heleh ECcol st AY gle Ae® Holdata not
shown) 5=, dtjo]r 5ol AT WE AAF2t
9] 29 &57) e 2ol e Frjolee] 24
o] W& Yamasaki QAT HlglolN T B8 FS
HYomr, ofi= Kim 5(2000)2] 272} Y=kt
olde] A} AN Alwl vloke] R w2
JFgo] AL HEA oA}, Coir & A
71V F4do] FREWA f7)80] HrhE vl
783 Yamasaki Wi o] H3sl4irt. g mggol=
Al Bol o3l 27] #ie] &2 53] gL
Soa2x old A3 3 21 FHo
ob & Aoz rQlr}.

—_—

T
b=

¥ 2

F73A Al=wllellMe] siggo] 9 A AVeAS
ok At 43e FYsIgtt. 2557, FIAL, Coir 5
o] uj=7 AlAEloA 60 AlEIRS W mFge] 9
B 57t =31, 3E Vs A@EE 11-13em)pe) F
ZF 112~11.790, A 52~53.8g2F U}, Yamasaki
HjgRS Folgh ol 574 oM 1300 AAulstsd
< ) a3gole] = F 58 o Sl 252 g
=30 B4 7R AR 35g0] AAMIE B8 o
FYol AF 7V 78 A v F I T 2499
1S FEFro 2N Aul 37 2Ho] V3 F74A)
H} Aol xje] 5go] ¢ Aiko) 753k

H T A~
A O,

FAlo] : vlAL

AEFTE, Coir

Ab AL

TENEHY SHQTIHR YRS

ol

—

=
S

A
rot

10.
11.

12.

13.

14.

15.

16.

o3 - gD

. Adachi, S.J. 1995. Wasabi culture. Shyunsa. (in printed

Japan).

. Beyon, H.S, J.S. Seo, S.J. Lim, S.J. Heo, and S.M.

Seo. 2001. Effects of soil physical properties on
growth: in Wasabia japonica Mastum. Korean J.
Medicinal Crop Sci. 9(1):76-82.

. Bosiya, Y. N. 1996. Wasabi. p.151-166. Nonsanmum-

hyup (in printed Japan).

. Cho, J.H. and K.R. Kim. 1997. Effect of bulk density,

volmetric water and gravel contents on hardness in
prepared sandy loam. J. Korean Soc. Soil Sci. Fert.
30(1):46-50.

. Choi, K\Y.,, Y.B. Lee, and S.T. Gho. 2006a. Healthy

function and research situation of wasabi. TALS 4(1):
34-45.

. Choi, K.Y, YB. Lee, J.H. Lee, H.J. Lee, YH. Lee, T.

Nasangargal, and S.T. Koh. 2006b. Early Growth of
wasabi in hydroponic System for Wasabi's leaf produc-
tion. J. Bio-Environment Control 15(1):239-263.

. Choi, S.Y,, K.S. Lee, and J.S. Eun. 1995. Effect of

temperature, light intensity and CO, concentration on
photosynthesis and respiration of Wasabia japonica
Matsum. Kor. J. Medicinal Crop Sci. 3(3):181-186.

. Chonbuk-do Agricultural Research & Extention Servi-

cies. 2003. Culture technique of wasabi.

. Depree, J.A., TM. Howard, and GP. Savage. 1999.

Flavour and phamaceutical properties of the volatile
sulphur compounds of wasabi. Food Research Int.
31(5):329-337.

Editor, 2005. Wisdom in life. p.80-81. Acadamibook.
Kim, L.H, E.Y. Hong, HH. Kim, J.S. Yun, C.H. Lee,
and C.H. Lee. 2000. Effects of nutrient solution on the
growth of Wasabia japonica Matsum. Kor. J. Hort.
Sci.&Technol. 18(2):174.

Kinae, N.O., M. Kozima, and M.C. Hurugiri. 2006.
Wasabi's everything. p.93-169. Hakye Press Center (in
printed Japan).

Lee, Y.B. 1998. Development of optimum nutrient
management system in a plant factory. The last report
of Agricultural R&D Promotion Center, Korea.

MAF. 2006. Vegetable statistics for 2005. 11-1380000-
000234-10.

Mun, J.S., Y.G Jang, YK. Hong, D.C. Choi, and J.S.
Choi. 2006. Harvest period for leaf production of wasabi
in upland cultivation. Agricultural guide book of MAF.
Sultana, T., GP. Savage, D.L., McNeil, and N.G. Por-
ter. 2002, Effects of fertilization on the allyl isothiocy-
anate profile of above-ground tissues of New Zealand
grown wasabi. J. Sci Food Agric. 82:1477-1482.



