#iEzE (Korean J. Medicinal Crop Sci.) 7(1) : 31— 36(1999)

TEWO| WA B HElof mE A4S Y

Allylisothiocyanate &2t

* LA

SHHT SYFT DB USY 4

i

=

Ho

Effects of Sulfuric Fertilizers on Growth and
Allylisothiocyanate Contents of Wasabia japonica
Martsum Cultivated in Heating Condition

Jung Sub Moon*, Young Ju Song*, Bok Rae Ko*, Dong Won Kim* and Moon Ho Sung*

ABSTRACT : This study was carried out to investigate the effect of sulfuric fertilizers on
allylisothiocyanate (allyINCS) content of upland Wasabia japonica Marsint cultivated in heating condition in
the winter season. The rhizome's growth characters following soil application of sulfur dust were not
significantly different compared to control, though its soil acidity and available sulfur content was higher
than other treatments. Total sulfur content of plant was increased by soil application as compared to foliar
application and allyINCS content of rhizome increased up to 22. 8% in the sulfur dust treatment. The result
showed that soil application was effective for supplying SO,” in upland Wasabia japonica Marsiong when
cultivated in heating condition. In the analysis of correlation coefficients between growth and quality
characteristics, allyINCS content of rhizome showed the significantly positive correlation with total sulfur
content of shoot, rhizome and allyINCS content of shoot.

Key words : heating condition, sulfur-dust, total sulfur content, allylisothiocyanate.
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Table 1. Summary of the fertilizer application
methods.
Fertilizers Application method Remarks

(NH,/,80, Foliar appli. (2% solution)
K50,  Foliar appli. 2% solution)
MgS0;,  Sol appli. (30kg/10e)

Sulfur-dust Sl appli. {20kg/102)

Apol, time:6 times, every ) dav
from Feb. 10 o June 2

EdE fay ZgHe
(H.PO) . H,O &Mooz FHEA
2} 440nme] UV-spectrophotometer 2 H A &%
o K,S0.0019 3 EEo Ao A Srare T
E% pHE FAEYS FHF9 159 Hl&ER &
35kod 308 A BE pH meter2 33191 o1,
A4 & #Fe 10T, 24A AdRE ARAE
g€ 500TE 324 3A1%E 35 extraction
solution®. & %2, BaCl-2H.0& 7}&] 4200m<]
UV-spectrophotometer 2 F4E & &3, K.SO,
o EEFH A o2 S P (HE, 1986).
allyINCS& e MAAE 1gg pH 1.0~1.58 &
e Badel %
extration apparatus® ©]-83] ethanol 10ml +
ammonia solution 10mlE ¥ $71°) 100ml7} =
T8 FR3 T 24N Fol 237nmelM FHEE

i [e)

A)
2]

9 31 stimulaneous distillation and
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Table 2. Variation of mean air and soil
temperature during experiment

period.
199 1997

ltems
Sept. Oct. Nov. Dec. Jan, Feb, Mar, April Mav June July
Meanait H 25,0193 14.8 147 13.915.2 16.0 15.5 19.6 24.5 %.5

temperature
T ONH 48189119 87 72100105 145193 246 %47
SOl H G254 196 147 136 126 12,6 133 147 175 20.0 2.5

temperature
tv NH 234192 85

H. C. ‘Heating condition.
N. H. C. : Non-heating-condition.

40 18 25 59139169193 220

Ippm~8&34. Oppm,
1321. 3ppm ¥ Y %ot
W 2 Al &
7t e Aol o, g&
B Z7tE o] S0, FFo 2
HEAQN EAAE 2 A o2 e
I¥ 2+ E% pHY W3 E e =2
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. 1. Changes of available sulfur content in soil
treated with sulfur fertilizers by soil

application.
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Fig. 2. Changes of soil pH treated with sulfur
fertilizers by soil application.
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Table 3. Comparison of growth characters among the different fertilizer treatments in Wasabi cultivated for

eleven months under heating condition during the winter season.

No. of No. ’of Petiole Root No. of Rhizome Rhizome Rhizome Missing

ltems true tillers diameter’ weight tap roots” length diameter weight plant

leaves leaves (mm) (g/plant) (cm) (mm) (g/plant)  ratio”

(%)
Control 11.6a' 18.8b 9.3a 25.8b 11.6b 4.7a 21.3a 27.0a 3.0
(NH,) »,SO, 8. 2a 22.2ab 9.5a 29.1ab  15.8ab 4. 4a 20. 5a 29. 9a 2.5
Ku,SO, 10. 2a 31.4a 6. 8b 41.7a 17. 4ab 4.0a 20. 2a 25.2a 2.0
MgS0O, 8. 2a 24. 2ab 8.9 23.4b 12. 6ab 3.8a 19. 0a 21.7a 3.0
Sulfur-dust  10. 0a 32.2a 8. 0ab 27.0b 19.4a 3.9 19. 0a 22.9a 2.0

' Values with the same letter are not significantly different at 5% probablity level by DMRT.
¥ Petiole diameter: The longest petiole diameter among surviving leaves.

¥ Tap root:No. of tap roots above 2. 5mm.

* Missing plant ratio:The ratio of plant died of root rot disease.

Table 4. Comparison of total sulfur and allyINCS contents among the different fertilizer treatments in

Wasabi cultivated for eleven months under heating condition during the winter season.

Total sulfur content

Allyl-NCS content

Ttems (%/g. D.W) (mg/g, F.W)
Shoot Root Rhizome Shoot Root Rhizome
Control 0.55b" 0.54a 0.54a 0.0671b(100) 0.2611a(100) 0.4590b (100)
(NH,),SO, 0. 56b 0.57a 0. 55a 0.1162b(173) 0.2294a( 88) 0.4917ab (107)
K,SO, 0. 56b 0.55a 0.54a 0.0765b(114) 0.2275a( 87) 0.5052ab (110)
MgSO0, 0. 57ab 0.58a 0. 56a 0.17432(260) 0.2970a(114) 0.5301ab(116)
Sulfur-dust 0. 60a 0.57a 0. 55a 0.1973a(294) 0.2868a(110) 0.5636a (123)

! Values with the same letter are not significantly different at 5% probablity level by DMRT.
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< FUAZIAG ZoE qALES 2t Ao olgte H.i (X %, 1997)9} Hmd o, , g9
2 A= EGA S-S 7 Bejol A &) g9} 59 AR R 2o FFE FATI 2 E 110
AFHAD 4R ) &4 ) ¢ ¢og ot 4 @71 Aol = uﬂ'ﬂéu EdA gz giF
A velwth ol d @ allyINCSHF &2 & A TR FAD S o, FAAAMY FF
B0 2 21709 B Al et LA 5ol e h~hAre deFTS e
allyINCSEHeko] A AR 0.15~0. 21mg/g, = 0 X 5 MKEA, AEA 29y g
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Table 5. Correlation coefficients between growth and quality characters in Wasabi cultivated for eleven
months under heating condition during the winter season.

1 2 3 4 5 b 7 8 9 10 11 1213

1. No. of -
leaves

2. No. of 0.58*
tillers

3. Shoot 0.73**  0.31 -
weight

4, Root 0.01 0.31 0.02 -
length

5. Root 0.42 0.53* 0.6 0.64**
weight

6. Rhizome -0.16 -0.37  -0.08 -0.3¢ -0.24 -
length

7. Rhizome 0.03 -0.29 0.17 .20  0.12 0.53* -
diameter

8. Rhizome -0.19 -0.17 0.05 -0.05 -0.09 0.39 0.47 -
weight

9. Sulfur 0.11 -0.19  -0.05 0.24 0.13 -0.07 0.03 -0.47 -
content of
shoot

10. Sulfur -0.24 -0.58*  -0.11 0.12 0.00 0.40 0.53 -0.02  0.68"
content of

root

11. Sulfur -0.25 .51 -0.28 0.14  -0.08 0.3 0.44 -0.24 0.71** 0.87*
content of

rhizome

12. allyINCS 0.10 -0.32 -0.10 0,05 -0.20 -0.13 0.08 -0.19  0.81** 0.64" 0577 -
content of

shoot

13, allyINCS 0.28 -0.25 0.03 0.00  -0.27 -0.03 0.23 -0.36  0.27 0.21  0.31 0.40 -
content of

root

14, allyINCS -0.14  -0.57"  -0.05 0.21  -0.00 -0.29 0.08 -0.38 0.56" 0.46 0.52% 0.53* 0.39
content of

rhizome

*, ** Significant at 5% and 1% levels, respectively.

_35_



9] allyINCSEH#-e x|
FIT FRBE B

4o lo

o ot
ot o

ut o

off

oX T
1

e o lo

T=F 2739 allyINC
allleCS‘?}'“* 2 239 &
Hou B4
Aoz eyt g9
238.0] anlecsﬂak
g3} allyINCSgEro] o
allyINCSEF = Wolsth,
WA A EH o] F49
3HAl ol FHH, Fol g,
ol A% Ho FEANN FH L
Aol 7128 o go 2FE Fall
o] grghako] 2| FR 9l 27 9 allyINCSE ko]
A 9FE vz Aoz A} ol Axw
€ o EXv] mFYolola Fatnl gl jH Ay
dela] 272 allyINCSEEFe] 2718 thi= Lee et
al. (1998) 9] Eamote 2] Aol R4t e
BEF TUE B8 2739 allyINCSEHE Z0]7]
Al M= GEANN BTt E EGA o] ST A
Z Azdo

de

fo 1o jo MY ox -

O

o 1o

Fl
o g
[o]
£ u g "

i A
3

o> ol

o

Oﬂ, oz‘_,

&}
S O

b
fit

4 olo

olgh
rfo
1o dr M oot o

o
ofk

e g

%-

o
o [0

—

F

O
=

o
1T
=

o og [o
il

of¥

b &L S

A
o ox

)

=~
A

0]

ol A7 LAl Al allyINCSEH &S =
71 3t all yINCS?g}ath 2 A & A 7} 2l
&42 la:?z% AE SO/ S TR T s
Fat Wl Alwiatel g5 A % &3
%k a2 anlecs kel #A A% e o
&3 2o
A& A 7] 0
712 14~16C,

aF
A7

rlr s}

54, A&
E ZAE
ro) FheAul 2 B
TE x%zc—g )\g 15,}
guigo AL
6~127. 4% N2, Z 7}
Lo A HA 2.874A] A8t
AR 2 A shge] A
FENE Mg Bds
3l Agkol9 tq
T FEA kB ER
2j 7t ‘}017+312M. 2 B M
AAH T Hohs EYQA| T oA B&
, allyINCSEH & 3 29k &4

2 %71 %

A& 13~16

9;1&131,
< 82,

£

LN

L

T
=
L.
%

1% oy rlo

(

oM oo od ofn ir

[o

_36__

A AR 194%, 278 23% 9] S E A7) Qo).
R F 7] allyINCSEHEF& A| 44, &, 2742 & &
g FoT Ho Au|e Hygon, A9
allyINCS& 32 A5 & &%, allyINCSE

$2 229 3 B9 4912 49 $8% vl
o BFEsE Aol @ Yo 4BE Uehic

o=

®E

LITERATURES CITED

lee, S. W., L. S. Seo, H. S. So, H. S. Beon, J. H.
Park, and S. D. Kim. 1996. Possibilities of
Wasabia japonica Matsum culture using Soyang
river Dam. Korean J. Medicinal crop Sci. 4(4) :
586-590.

Lee, S. W., K. G. Choi, J. W. Park, and S. D.
Kim. 1998. Changes of allylisothiocyanate content
by foliar application in Wasabia jponica Matsumn.
Korean ]J. Medicinal crop Sci. 6(1) : 65~ 70.

Schuktz T. H. , R.A. Flath. 1977. Isolation of volatic
components from a model system. J. Agri. Food
chem. 25 : 446 - 461.

FESECE, BT 1987, MEMEERE. ofybuvAE,
p. 263.
MEEE. 1986, BEERE. JoEsUuit. p 233

£imzE. 1997, 1—1— 0194 FORRERREY 2 BRE
ERE. BAREREE. p 145 - 147,

ZEFREE. 1993, Eﬁnﬁ} IR 340, EFEAEE
50 - 55.

AR, ﬁkﬁf 1995. &gl (AP Sk B
Fe
rw ‘fim 1996, 3F o] iiti&ﬁiﬁﬁim%‘a
ZALBAEEE AT S p 272 - 284.

CIERE, SRAGE. 1997, .L‘r"g ] R 7EH. &
ﬂzﬁﬂ?ﬁfﬁiﬁm BT EHEE. p 123-130.

B 19%. Vﬁtikfﬁﬁ)bﬁﬂIaE’C“. BLgAt
ik e, po 12

Bt b e (85,
25). p. 672

IR, 1981a. T HEORMA (L),
56(9) 1112114,

JNIBFE. 1981b. T E ORME(4),
57(2) : 107 - 110.

RIBE=. 1988, 7 EHsE. L p. 95.

1987, BESRHTRR (e

B K B

Rt R R



