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Effects of Soil Physical properties on Growth in
Wasabia japonica Matsum

Hak Soo Byeon', Jeong Sik Seo, Soo Jeong Lim, Su Jeong Heo, Sang Myung Seo

*Kangwon Province Agricultural Research & Extension Services Chuncheon 200-150, Korea

ABSTRACT : This study was conducted to find out the optimum ranges of soil physical properties for
wasabi growth by the relationship of soil physical properties and plant growth. Soil bulk density and
hardness were higher in decomposition of granite and river sand than hydroball. This root distribution

of surface layer was higher in decomposition of granite and river sand than hydroball. Growth
characteristics and yield were higher in hydroball than decompasition of granite and river sand. In
inlet site, the marketable rhizome weight in decomposition of granite, river sand, hydroball were 298kg/
10a, 401kg/10a, 766kg/10a, respectively. But outlet, the weight in three soils were 251kg/10a, 256kg/

10a, 633kg/10a, respectively.

Key words ; Wasabi, Soil physical properties, growth characteristics
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Table 1. Distribution of particle size under different soils

Particle size(%)

Soil Site Horizon

4.0mm ) 40~2.0 2.0~0.25 0.25~0.05 0.05¢
Decomposition Injet Topsoil 18.3 308 432 6.7 1.0
¢ Subsoil 18.3 308 437 6.5 0.7
) OO ST SIS CTSERIPOIRSOSS USRI SR eSS
. Topsoit 13.4 289 48.4 7.7 1.2
granite Outlet Subsoi 123 29.4 476 90 17
Inlet Topsail 14.6 17.3 539 7.2 1.0
) Subsoil 17.0 17.3 574 7.3 1.1
River sand z e O ..................................
opsoi 135 15.3 63.3 7. 0.9
Outlet Subsoi 19.0 14.1 58.6 7.4 0.9
Inlet Topsoil 62.6 29.2 38 35 0.9
Subsail 486 329 8.4 8.1 20
Hydroball =~ - 1oL o
Outlet Topsoil 67.9 29.5 19 0.7 0.0
Subsoil 540 349 7.8 3.0 0.3
Sizuoka 35.0 17.0 32.3 119 3.8

IS FH3e B A 2274 HFl] A o] Re EG 24 2 ES AAAH ] d27] g2
99 EFE 2mm ©jFe A2 EXvt A, 2
W EEI} 10~30% AT Zokoh
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4w v "B (2 5, 1997) AMds AT E AL AR v oY EA 2 Wk,
02} omm ol3he] 97 EETE O 24E Aoz U EFdAME F2Q4F AR w30
AEY. o9 Lo B} YALE/I QEF e EF AR AR #FE 129 F94 glE 2

Table 2. Changes of soil physical properties under different soil

Soil Site Horizon Hardness(mm) Bulk density Poresity(%)
Decomposition Inlet Topsoil 11.3+2.21 1.65+0.04 3738
¢ Subsail 14.9+3.19 1.61+£0.05 39.2
10 ) e OSSO SR S R E TSP T e P
. Topsoil 12.1+2.12 1.6040.08 396
granite Outiet Subsoll 15.1+2.92 1.65+0.10 37.8
Inlet Topsoil 1214173 1.62+0.05 387
, Subsail 1254267 1.61+£0.04 393
TV T 12T TR O SN UY I SVOVORP IS S S S SR
Outlet Topsoil 12.9+1.29 1.63+£0.06 384
Subsail 14.2+155 1.60+0.06 39.6
Inlet Topsoil 551084 1.08+0.07 55.4
Subsaoil 6.2+155 1.08+0.07 56.4
e (o T o= B
Outlet Topsoil 58+0.63 1.01£0.05 56.1
Subsoil 7.0+094 1.06+0.06 53.9

% (means + SD)
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Table 3. Distribution of wasabi roots under

different soil (unit : cm)
Sail Width Depth
Decomposition of granite 49 14
River sand 46 16
Hydroball 35 26

—e— Decomposit of granite
—&— River sand

0 —a— Hydroball
€35
L£30
5 25
£ 20
§ 15
210
5

O 1 i
Apr.20 Aug.10 Sep.20
month

Fig 1. Changes of plant height under different

soils.
—e— Decomposit of granite
60 - River sand
—a— Hydroball
50
c
© 40
o
\ZCj 30
° 20
4
10
0 L L
Apr.20 Aug.10 Sep.20

month

Fig 2. Changes in number of leaf under different
growth days.
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Table 4. Growth characteristies under different soils

. , Plant height Petiole length Leaf length  Leaf width  Leaves of Total No. of
Soil Site . .
{cm) (cm) (cm) (cm) main stem leaves tillers
Decomposition Inlet 42157 24459 128+20 16.2+24 119427 2981109 25
of granite Outlet 37x33 2032 12614 16.1+1.6 126+63 204+ 84 1.5
River sand Inlet 42144 24+35 141421 19.0+£27 13.8+35 179+ 6.3 0.6
Outlet 38+3.7 23+3.4 125114 176422 13.5+31 207+ 7.2 1.2
Hvdro ball Inlet 52+5.0 30+26 16.7+£2.1 20.8+23 159+51 3111134 20
y Outlet 51446 30+6.4 18.1+21 225+31 177432 336+ 96 18

* (means + SD)

Table 5. Rhizome growth characteristics and yield of wasabi in different soils

Growth characteristics Yield
Soil Site Length Diameter Weight Rhizome Marketable Commercial
weight rhizome weight ratio
(cm) (mm) (g/plant) (kg/10a) (kg/10a) (%)
Decomposition Inlet 10.1+£1.2 15.7+21 508+216 338 298 80
of granite Qutlet 92+23 16.1+3.7 50.3+£31.3 334 251 50
. Inlet 96+1.3 20.0+41 60.1£235 451 401 80
River sand
Outlet 85+1.1 18.1+2.9 44.2+141 332 256 66
Inlet 128+29 195x47 102.0+59.5 766 766 100
Hydro ball
Qutlet 122422 20.2+4.3 87.1+67.6 649 633 93

* (means =+ SD)

27 48E AR, ARAZ SRR, 2 of 2AR e 3F 50 $58 U9 YAE
Fe BAT 019, dre S1LRE Ao ¢ FHE U0 A% $79 24T A2 A
FaA 1, F71 A57A ASHAS. 42 FF g9
Aol Aol Re EY £Eol BUFE 42 F @B oleld ATE 2 APl AEE ol 3
7 50| glod A& v oy FEE & Foln g A nFE 7|t el $Fo] T
soEv Be AUAE VEA Réol F47b WAeIA A%cl $48 Aoz AEdH §248
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Table 6. Distribution of rhizome weight in
different soils

{unit : %)
Sail Site LL L M S SS
Decompositon Inlet - 10 10 60 10 10
of granite  Outlet - 20 0 30 40 10
) Inlet - 33 27 20 20
River sand
Outlet - 6 0 60 27
Hydro ball Inet 13 47 20 20 - -
Outlet 6 40 27 20 6 -
J Superior : 160g, LL : 159~80g
L : 79~57g M : 66~40g
S 1 39~28¢g SS: 27~20g
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A4 g, 2 BEE AR R dAdAE
F2 27 gussen, A5 we shALE, 7%

TP E Yo ¢A 2xsgn. 242 44
oA dot F 766kg/10a, H4&TF 22 64%g/
10a, "RAIEANA U5+ Z& 338kg/10a, EHFF

22 334kg/10a, RN LT £ 451kg/

10a, 847 £ 332kg/10a2 WA oy JF+
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