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Ba
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ol A%

L

74 o

<
R

],
3,321kg/10a2 7} ESkth

©

7HE =& 10d

3+

8ol A 3,961kg/10as 7+ =A UEFSETK
3

<

PN
FE T

al

2,873
3,892

33.3
39.6

15.76
16.13

4% 06~'07)

16.34
14.47
15.40
17.40
14.24

12.60
12.26
12.43
13.28
11.73

5
5

‘06
‘07

5
T

A4
30d

FEAA 7]

3,382

36.5

15.95
16.90
15.57

)

\mo

3,233
3,727
3,480
3789
4,133

328
40.3
36.6
101

16.23
1957
16.57
18.07

15.82
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12.07
12.62

A5t
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® 2 FEFE7d BE 1FYo] S L F%06)

T T 4% 4 F A% 4+ |45 FET
F57] T (cm) (cm) (cm) (/%) (&/5) (kg/10a)
99 FT 3 13.50 17.90 16.80 23.2 168.7 2,362
10¢ < 4 13.10 17.07 17.13 29.5 207.9 2,909
10¢ 3= 4 13.70 17.90 16.70 31.2 237.3 3,321

= Z Q= Jud A+ + 3 2Axe
(cm) (cn) (cm) (m  C1/F)  (kg10a) (%)

3¢ sk 25.8 11.7 13.7 15.1 32.9 2,814 17.3

49 F 28.3 12.3 14.9 17.0 471 3,021 9.2

AANTE AEEAL 3D dhaol AASAS A9 AF27e] ALow Aa) AFo] A
ZHAL AFE EF173%2 27 UEton 48 T A0 A%l &% ZE wo
N SFFYTHE 3). BN R F80H] e 4% R FFEHS FHAE &

=2
Sl
Y
)
g0
32,
o
=
.
T
ox
>
T
i
N
o
o
w
©
—_
R
fru
=2
—o
Hir
=
N
oft
2
>
rr
N
N
a1
=
~
aQ
~
—_
o
o)
fu

4 FEAAY] L FHAA hE 4% D 508, 294)

TN FE T8 =3 4% 987 FIF4s T
(2.9) a4 A (cm) (cm) (m)  C1/F) (kg/10a)

5 5 459 5 15.1 11.9 195 79 3,638

' 602 4 16.4 12.3 229 78 5,634

5 20 459 4 144 11.2 19.0 66 4,601

' 60 4 15.3 12.2 20.9 71 4,984

6 s 459 4 15.2 11.6 233 91 5,397

' 60 3 15.7 11.9 23.4 81 4,592

FE 5 FENAT B FEA mE AS B F09, 3dA)

AN % % 9 F ] 3 487 TH9E9F F ¥
(2.9) 14 35 (am) (cm) (cm) Ch/5) (kg/10a)

AR |
5 6 45 5 12.5 11.3 21.6 116 3,950
) 60 4 13.3 12.0 23.9 134 4,312
520 454 4 12.5 11.5 20.5 110 4,195
) 60 4 13.9 11.8 22.8 108 4,530
6.5 45 4 13.3 11.6 22.0 102 4,355
) 60 4 13.6 12.9 22.2 91 4,867

782 % M. Ag@HATAD



¥ 6. Aol I 4R a('07~09)
T3 TR 7 T W2 5 F(kg/10a)
4 (€.9) 35 34 23 A 3d A
5. 6 5 2,180 3,638 3,950
459 5. 20 4 2,925 4,601 4,195
6. 5 4 3,312 5,397 4,355
¥ HTFgda: 108 209
#® 7. 5ol FEA7E A B #7010, 494)
S = ey 4F EHF @ TF Ho
(2.9) (cm) (cm) (cm) (m) (/F)  (kg/10a)
5 5 39.1 10.7 13.1 28.2 34.5 731 CGR(g/m’/d)
6. 20 33.1 11.3 12.3 222 26.4 845 B o114
8. 5 27.2 10.5 13.5 16.8 13.2 274 & 35
9. 20 224 7.9 10.4 14.6 13.8 302
AT 33.1%
11. 5 24.9 8.3 11.7 16.8 17.1 302
BF == A 293 9.7 12.2 19.7 105 2,454

<A1 2> w3 FEye] FAnAlulr]E AL( ‘08)

BRIA F ol M=

ECEH=7} 1.0mS/cm ool = 28
g7t B&o] 71F F5EP o™ 05mS/cm X7t BE WA X
2ol 7k i om 0.6L/ Y/ A7t AFo] ot

=

T

zFo)7F 1AL 1.5mS/em ]
AATHIE 8). Tl

AolME A & Ao 2 YEPHTIE 9).
¥ 8. EC w54 A% T
ECE = zx % 4 F 4 F I FgEF 4 3
(mS/cm) (cm) (cm) (cm) (cm) (/) (&/5°)
0.5 243 14.1 11.3 13.2 254 324
1 28.0 18.7 13.0 15.2 26.6 50.6
15 27.5 14.7 11.9 15.8 29.2 53.5
2 27.8 15.3 12.8 15.0 28.9 53.2
¥ 9 BFFe s S L S
A5 B 4 F 4 F bR s FH4EF 4 3
(L/F/2) (cm) (cm) (cm) (cm) (/) &+
0.6 29.0 15.6 12.1 17.0 33.9 55.8
0.9 28.4 17.0 13.0 15.3 30.3 55.3
1.2 255 16.1 14.5 13.5 243 40.2
15 26.7 16.1 12.9 14.3 243 41.7
6. ESIXSAIYE & 783
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] Al AA 24FAw ARC09 ~ '10)

5ol Aufete-s AFARE 2ERA A3 9719 A A LEs 79 v
A H7| e A FAAEF] A EE ARG O A YEReu HA 72 3lolA
= AAEE Aol #F FAAR B 5~6T U = YT E 1), FA17] ZARA
= BT Havle ® HAVIZ B5 3 FHAe] AARE AFEY 9k Hal

AL A% AATIE A0l 16C AR A GEbHTHLY 2)

172 §H7 2
15 10
10

pr— 11,

. .
12/31 115

. — . . .
121 12116 12/31 115 1130 2N14
-15 10 20

<19 1> ABYRE T3] LEFAF AF09. 11 ~ '10. 2)

gare /R A7 2
%

28| Moz -2 ‘"‘ Py K Aoz -3

Ny

45

35

25 [V

16 . . . g . . . gy . . . .
Nn 716 7131 8/15 8/30 71 716 kil 815 8/30 71 718 713 8115 8/30

<3y 2> ABARY BM7) LE2AF AIF(10. 7 ~ '10. 8)

ABARE BEEAL A7 949 134 ZAGAE AR E FFo] AR e T

A JEou 174 AN E w2 FaRade] AN ABRY tha EA JER

THE 10). ABARE AKER TANAE AN EE AR B FARe] Ble] Aol
Zewel A tha FE A LhERTKE 11).

¥ 10. AFAEE F=xA 25

Al 3B = (Lux)

E Bl 11

TE 9:00 13:00 17:00 13

A B =21 8,918.6 127955 1,643.6 =177
502} 33 73482 11,636.4 18195 10.13~11.17
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F 11 AFARE Bs B T

=3 94 9% @98 9+ @

2 H| 11
HIAE @) @ @) @ ohF) ke1on =
7l 27.0 14.5 15.8 18.9 18.5 324 2] A

. : . . . . 42 8/18
R .

er 11/2
(@) 254 13.8 14.6 18.1 16.3 298 T /
<ARAF-ZA > 2FPo] AF F FRFFTE AT L

<AE 1> 2FYo] FA A7l N

20089% 3H3 FAAA ALA Y AF FAFFLS AFU7F772kg/10a2 7H Ekn
thgo] 9% 572kg/10a, Y E 27%g/10a £ WEFGTHIE 12). 20099% A @27 A
Fujet UE Atolel M= AAEG 2 FaFol glo] zolrt wimatHa Fx el HsiMs 2
AEAolY T2 Fel Qo] FEaA ERTKE 13).

® 12, 34 FAXAE 3ol F AR08, kg/10a)

A2 X A5 A& JE
0.27 1.58 7.72 5.72 2.79

*

3744 6370, 3743 83.2cm, LEH S 24870 /F

¥ 13. 31 fFAAAE 153yl Mt g AAE(09)
2w 35 3% mRIF TAFE)
- () (cm) (7h) w=a = g
A 2 13.2 54 102.4 42 435.4
A5 14.2 57 146.0 4.0 589.2
U E 18.2 64 143.4 3.7 537.4

20099 = AP E Yol /s @ AAEY AFAR MY AFAI 71 B
ThefrElede] 2¢ 23Y, 5€ 119 =E 71 wta thgo] Zh2Hdsh 2~ 3¢ 54, 59 28
do|glor Frreudsle-2rl 39 23Y, 6¥ 10¥ 2 7FE =AtHE 14). FF FA5ol
RAME 7t fFEleHdo] 9768 02 71 Bkl 7Ful g2 FrtudEts o
YERATHEE 14). 20109 AP AHE HI=sHA dEbgen 9 FA5e B st el
A 7huldEhe-20 B9 BT 45009 oo vl gti Frhud

1269 0= v 2A GEHTHEE 15).



X 14. Au e

aFYol st 2 AAE4(09)

quags  AF ATA #2383z awy | FATE)
(2.9) (2.9 (7h) (cm) ) =nEyyx F I
hefreed 2. 23 5. 11 17.8 109 240.0 4.1 976.5
b2 d -2 3. 5 5. 28 13.8 118 2494 3.7 928.4
e ndahg-2 3.23 6. 10 13.2 55 102.4 42 435.4

315 A e 25ge] s 2 AAE4(10)

. AZAN7 AR5 AR EFEATONF) Axe 2R+
(€.d) (1)  (cm) A 24 (%) (H/F)

72 frel 24 5. 19 280 1357  1828.0 1068.5 58.5 4814

AR A=h B 5. 24 220 1471 12196 739.6 60.6 4575

F7reHlde2= 6. 9 26 82.5 93.8 36.0 38.4 126

AR 2> AFFA Bob g B

o O

Aol T AT ‘§-< Ao g wols XA A3 AAFF27Y o] B HE
wa} wrolaly] Al A3 820 2175}01]/\1 A= 10C Aol Lol 66%= 7HE =9k

Loz 75C, 5C, 25Ce+2 Zt 57%, 55%, 30% S YEFATHZE 3).

70

60 ——10C —|-757C

50 5C 25T /
= 40
o
S5 A//LY
s 30 .

20

10

o LA SE

27 34 37 40 47 52 54 59 61 64 66 68 71 74 8
HEYS
<9 3> aFYo] TA AGLT @ AT T TolE09)
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GA Aels=w wole 2AAT el LAAE A/ HLSS2 ATTA] ws ol
&o] E9om GA HelF =7t 150ppm A E FETL Fold £5F WolgE wopt 7
A

4 2
go] 9o} 150ppm ol ol H o] Wohgo] kelx A a AEE AeelATNE 16).

1=

3 16. GA A 55 HolE('10)

GA AHZsxE Fol-&(ppm, %)

T
0 50 100 150 200 250 300
e AT 1914 40.74 33.33 51.85 52.47 46.91 46.91
H e -2A4F  6.79 32.72 31.48 37.65 22.84 45.06 38.89
3 12.97 36.73 32.41 44.75 37.66 45.98 42.90

A=, AF7|, GATE & AM7HA 8908 EFHoz AHYA FE AT FTAY
609 AFolA 5C7F B 61.6%2] Lol&=Z 71 =33 10C7) 40.7% =

, AZ71ZE B GAS = TolE(FE =4, 10)

=] %%E - GATEYE Wol& (ppm, %) .
(C) 100 150 200 250

30Y 21.6 32.6 17.2 32.8 26.1

5 459 23.4 36.6 37.0 434 35.1

60 47.0 69.6 65.4 64.2 61.6

30Y 11.6 31.0 25.8 32.2 25.2

75 459 31.6 33.4 12.6 34.0 27.9

60 51.4 33.0 54.4 40.6 44.9

30Y 19.2 24.2 8.8 14.2 16.6

10 459 25.6 33.6 21.6 16.4 243

60 32.2 46.4 414 42,6 40.7

3t 29.3 37.8 31.6 35.6 33.6




i 18 AZLE, AT 2 GATEE Hoh&(M 32, 10)

AALE GAEZE Zol&(ppm, %)
1 ?C) AR 100 150 ;)(fo 250 e
30 19.8 34.4 12.2 22.8 223
5 459 24.6 2.2 15.8 184 203
60 71.0 62.0 73.0 50.0 64.0
30 22.0 30.0 214 13.2 21.7
7.5 459 11.4 14.4 224 13.6 155
60 54.8 23.0 258 472 37.7
30 9.4 27.0 21.6 9.0 16.8
10 459 33.0 33.8 184 13.6 24.7
60 26.6 36.4 324 3258 321
s 30.3 315 27.0 245 28.3

<AIE 3> R T J2® iAokA A2 (10)

>
Py WAFA AEA Y A mE

B A2l ol A 5% wghe] o WSS YElyon
A 2] FAlF Stol AL Em EL A A A 7L WA VF 85.7% 2 7HE SR, o R Z2hR
FtBstol=g FEgo|=AA| 7}t 714%E $F3ATHE 19).

£ 19. FAIH o ot 1FYol] B JYuH WA aHy
Al & A sidu & AHEA 7] R FHEA L) EHFE (%) TA7H%)
g U 2HE 7Y 744 33

v el 2t 4= 81 A 1,000H) (10/11, 10/18, 10/25) 1.33 57.1

ho] Hl ALZ o) E} 2H4 oA A 1,000%} " 0.44 85.7

iiiiﬂﬁjogi 5004} ” 0.89 71.4

3} o] | A} = B A 1,0004H ” 1.78 42.8

=312 - - 3.11 -

* |k



ke
8
k1
ol
o%
S
Ho
2l
>
N
=
%
BN
Y
2
=)
it
fd
[
i}

27 24 =23

= (cm) (cm) (cm) (WH/F) (g (mm)  (cm) (8
a2 2] (Bf u) 23.3 8.6 9.6 7.3 23.0 10.0 16.7 44
FA A (FT) 36.7 10.1 12.0 16.4 69.4 13.0 21.6 9.0
21 AtE SEXA wE H o] §A ASFEA
T8 %% (cm) 4 & (cm) 4 Z(cm) ¥ (em) FF(H/F)
a2 2] (ef ) 32.4 12.6 15.3 20.8 19.3
F3 A (T 19.7 8.9 9.5 10.5 12.4

5 4 A F7he Bu g FEsA yEsen A
542 g 7k Bo 77b2 SE7F @y Aol tda FashA YEE TR 22, 3 23).

F 22, nFYo] SEAUY = e Bad
e =% dq% q4E < 3 =73 =3 2%
- (cm) (cm) (cm) (/%) (8) (mm) (cm) (8)
JFeXE 34.3 9.6 12.4 8.7 24.7 5.8 18.4 3.1
ZIleXE 388 10.5 13.3 3.4 17.7 6.6 18.1 2.6
B ER 232 8.6 9.7 75 22.9 9.9 16.7 43
=X E 15.8 4.6 5.6 16.5 10.4 9.9 15.2 45
3 23 SEYHS 283 B o]8A ASEA
T8 %% (cm) 4 & (cm) 4 Z(cm) ¥ (em) FF(H/F)
TFeIXE 30.1 12.8 15.6 16.9 14.2
I XE 31.6 13.0 15.4 18.4 12.3
2l eER 32.4 12.6 15.3 20.8 19.3
A&7 29.2 11.5 13.4 17.5 174

O

* 2AQA 7Y 29

<AZARZA]> mEo] NFAA

AF 1> mEge] 78 Fo
frols 2 HZEEN 3 A7

A S7rskaAM 7 2 HAaE HAx

=

24} A% £Y57159 setA A
of e

FA B T 92



Aol 2ol tha FAHE N2E RYKIY 4. EAAAY EYEAE LR folE
o] HEEE ] nlg) 2~3u] ¥ ¥ TIHFE YEPHHIH 4)

25

B SolE mEHZEEY + HH

20 |

15 |
nl
[m]

10 | I I

|4
1l b
5 |
\J
0

54 53t 624+ 63t 74 78t 84 83t 924 935 104 103t
<Y 4> frobs 2 AZBEY] 9@ A7E WF Y £I507-'09)

F8 8% A/E BAZANAE WEEFPTY 4949 Sheel 1Y B AL
oth ol F FA FolERor 9¥Ael ThA tha WS APl WS
4, 5979 B3t 6, 799 Clgo) tha BYSE FFIANH 5)

1.4
1.2 |

i EELbY mmSUYe

4/22 5/12 6/1 6/21 7/11  7/31 8/20 9/9 9/29 10/19

<adg 5> aFYo] F9 FF9 Al7|E TAZA
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W 3 gy ZAVEI EEolF7 ASQADR 5 DR 7, DR 147} 7+

E 24 AFAE FRY NFEY 2 8 23 £3 A% Hlaisn)

NEANT 27 6/8 6/16 6/22 6/26 6/28 7/6 7/11 Al
0

DR 2
DR 3 0
DR 4 0
DR 5 2 02 22
DR 6 0
DR 7 02 02 02 14 20
DR 8 02 02 04
DR 9 04 02 06
DR 10 04 02 06
DR 14 24 04 04 08 02 08 50
P 6 08 08
S 14 02 02
S 16 02 02
S 17 02 02
DM 9 02 02
DM 16 (0.4) (02) (0.6)
DM 20 (1.2) 12

()= 7I82Z 3, 299 &

A&BAAN Aed wjF:F bl 22443 dREQ o] 520vte] 2 7 FEskilal theo l &

ZEEEY 1177, A& snpg 2 Mg wten, A2 d2ERY HEsEy] 3 9

ZEHH BTAl A To] ddAA Agug a3rt FEeust 25). HEAd-E ] 35 94
79 ZAMA AREF A7t 7P v s vEloy FAE e E Aolzt fIUHEE 26).

F 25 FASAAA HE wFEUh TZH07)

EERF o R
xys
PSESAEE] 8 2525 215F 55004 8vte] x 3
oz e 520 d2ER] 5207t (53] FAXAD
W 2 117 FA22EY U7 EIZE VY F712 aF)
AR EY+H ZE 828  A=EF 780ve], HZEEF 4871
o 2 E 2 +BTA| 427 AZE 427v1e], BTA 23] A g

* AT A 3m’ A AREN 18%, WL 27, 4548 215, BTA 28] A



¥ 26 1874 AA AdE HEYHY TAE S (&9 - vkEl/F)
Eo]]aic" /%]:Zh Eo]]aig_“ /%]ih
- - ST - il 5T
AU & = gl & =
7/18 97 7/18 9/7
2525 52 0.8 AZEHN+HZE 3.2 1.2
AZEY 2.6 0.5 o = E H+BTA| 55 1.2
¥ 2R 3.1 0.6 312 2.0 1.0
Ad2EY WA s 9 F9 35 LEH ZAA 20080 T Al H A v FF Ut
dayo] Hol FFXE vhotar] ol 12v)/30m*7t 29vkE] & 74 Boton vis
E ERYET) Bobd £2 XYL S/FSIATE 27). 20099 E o= 6 /30m ol M HlF
SUy HEJHY 2857 71 By EREET) SUMSIEE 9 o) 284 59
WA UK 28)
# 27 ARES A= 7 8 F9 5 EI5{(08)
AR L (B0m?  FF(kg10a) HIFZvubrla]) B S AEF () v I
6 2320.4 12 481
9 2430.9 22 694 =SB AT
12 2747.3 29 1,208 Ay
15 2363.5 28 1,408
328 ARESY A=W 7 8 F2 T EI5(09)
dzeELdx ¥ 8% (v}2]) & #F(kg/10a)
(v1/30m?) MEEU  wWEddy FE 3 A
3 142 88 1,501 1,300 2,801
6 245 216 1,550 1,461 3,011
9 185 189 1,441 1,576 3,017
12 90 166 1,249 1,215 2,464
3. 1 &
<ATAIFEFA > Y] B FPo] EA Aul7|& 7
FENA 7] ME TFYo] A AJFEAS AHRWE FIRNA V7L ZodFEE IF
AE, AL T3 5ol JAME 23]y Fol=e AFoIAN, AEFEFFS HA 0L F
T8l A 3,961kg/10a2 71 =A YElged, F8F a7 mE nFo] A ¢ S
2 7M1 =2 10€ ste7tA Y 8ol 4% 9F 9¥F, 95 5 EE WelA Ax %
TS 3,321kg/10aZ 7} =AgTE FENA Y] 2 FEF RV ZAZFE o] AXL F
&g 3 SUeke oA o] ZolX W AWAHR I wolx FEAAS Bol & S 9

792 % M. AgEHAT7 AL



7] ol #EF 77 ZoAA 8 £ Qe 7|Tte] o] WEow dAdHT

AAA 7 ASEGL 39 el FAAS A AFE7]1Y Ao Z A8 AFo] A
XA AFE T 173%2 =4 YEE o 49 F5 FAo] AFoly £ EE W
A Stk o)A 39 sheol BASIAS A ZAF T A g &FEo] ¥
AR 27|AFo] EFEY] WFoltk FEMNAY] R FEF BE S P FHEHLS
FEMAIE =5 FEANEL AA RS AF 49 AVIe A3 FF E3 BolA =T
o] T FHF FHo o YUAAFIE FokA ATE FAAS Bol s wiEol
welr o] &EHW FEAVE AT Favt A LS EFHoE | o] Fe Ao
FrElsh7] wiEol A5 £ davt la " T2 o] & Aol {EEy] Wikl 57
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5. NI21A| Abstract

This study was carried out to develope high quality production techniques of Wasabi

in alpine area. As experiment on harvest, detection of first harvest time, harvest intervals



and end harvest time was conducted. The more first harvest time was delayed, the
more yields was high. Yields of first harvest time after 90 dasys of planting was most
high as 3,961kg/10a. In detection test of end harvest time, it showed the same results,
too. The more end harvest time was delayed, the more yields was high, and it was
3,321kg/10a when end time harvest was last ten days of October. The more harvest
intervals was long, the bigger leaves, and the more yields was high. But if it is used
to vegetable wraps, small leaves is better. Moderate yield years after planting turned out
to be three years. In fourth year death rate was 33%, and yields was 2,454kg/10a.

In fertigation test, growth was good when EC was 1.5mS/cm and quantity of water
supply was 0.6L/day/plant. Because of soil eutrophication and moss occurrence,
fertigation culture wasn’t adjudged a good method.

In selection test of lightproof materials, Cashmilon treatment was better than
conventional treatment. In Cashmilon treatment, temperate was lower in summer and

higher in winter, and growth and yields was better, too.
<AAF-ZA> 5] AF B $FFE AA7)E AE(C08~'10)

This study was carried out to develope techniques increasing seed yields and establish
production system of good seedlings in Wasabi plants. Because of flower stalk as long
as 2m and empty inside, it was broken easily and it should be induced. In detection
test of inducing materials, nets was good in yields of seed and characteristics of
flowering. It is easy to set it up. In characteristics of flowering and fruition by culture
types, when greenhouse was heated with heating lights and boiler, flowering time was
accelerated and yields of seed was much more, too.

In germination test of Wasabi seeds for production of seedlings used to autumn
planting, effects of storage temperature, storage period, and GA density was examined
individually and in combination. In storage temperature of 10C germination rate was
highest as 66%. But the fungi was occurred in 10C and death rate was high, too.
Germination rate by GA density got higher until 150ppm, but it didn’t get higher over
150ppm. In the combination test of storage temperature, storage period and GA density
for germination the best treatment was storage temperature 5C, storage period 60days
and GA 150ppm.

Occurrence of damping off in seedlings production was severe generally from 10% to
30%. In selection test of control chemicals of damping off Hymexazol - Metalaxyl liquid
formulation was good. Because in all treatment disease rate was below 5%, it was
difficult to determine accurately effects of the chemicals.

Characteristics of seedlings by culture conditions during winter period was good when

greenhouse was heated. But survival rate was lower and growth was bad, too.
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There are aphids, Stripped cabbage flea beetle and Diamondbackmoth as principal pest
of Wasabi. Diamondbackmoth was increased until the second ten days of May, since
then it was decreased more and more, and it was occurred somewhat in September.
Stripped cabbage flea beetle was almost occurred in summer, sometimes hypertrephied.
Therefore Diamondbackmoth should be controlled concentrically in spring, and Stripped
cabbage flea beetle in summer.

A kind of pitcher plant was good among insect-eating plants. But effects of pest
control was very low.

In materials selection test for eco-friendly control of Wasabi’s principal pest, effects of
yellow trap was good. Light trap and pheromone trap were somewhat effective, too.
Moderate density of yellow trap was 6-9sheets/30m”. But effects of yellow trap was low

when density of pest was high.





