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ABSTRACT

1. Development of environmentally friendly nutrient management techniques
wasabi for wrapping,

To development environment—friendly fertilizer management of wasabi for leafy vegetable,
oil cake, compostmm and compost and dolomitic linestone were applied treated. Oil cake
showed the best growth and yield. This result could be considered as the effect of the
nutrients like nitrogen in oil cake.

To establish the fertilizer consumption for environment—friendly agriculture, N, P, K
was applied for leaf vegetable wasabi. Yield was the highest in N at 13.5kg/10a, P 27.0
kg/10a and K 27.0 kg/10a respectively.

The correlation between fertilizer consumption and yield showed was highly significant
in N as p—value was 0.023. P showed no significant difference. K showed in leaf number
showed significant difference as p—value was 0.059. Estimations between fertilizers and
yields was Y = —0.3266 x* + 0.8917 x + 2.4179 (R* = 0.316 ™) in N, Y = —0.1496
x* + 0.5972 x + 2.1893 (R* = 0.031) in P, Y = —0.0290 x* + 0.1639 x + 2.4179
(R* = 0.007) in K.

2. Development of environmentally friendly techniques for the disease and
pests control in soil cultivation of wasabi for wrapping,

This studies were carried out to select the environmentally—friendly fungicide and
pesticides on the major disease and pests of wasabi cultivation field on Taebaek city and
Pyoungchang county in Gangwon province.

As a environment—friendly fungicide on the black rot disease(Phoma wasabiae), the
treatment of 500 times of the Vitabox that main components were composed up the extract
of rhubarb, Rheum rhabarbarum, and the treatment of 1,000 times of the Tori that main

component was composed up 7richoderma harzianum spore showed up an effect in
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reducing the disease severity and contracton rate of a black rot disease on the wasabi
leaves. As a environment—friendly pesticide on the striped cabbage flea beetle (Phayllotreta
striolata), the treatment of a thousand times of the Marintockiller that main component
was composed up the extract of shrubby sophora, Sophora flavescens, showed up an
effect in reducing the survival rate of the striped cabbage flea beetle on the wasabi
leaves. As a environment—friendly pesticides on the diamondback moth(Plutella xylostella),
the treatment of a 400 times of the Solbichae that main component was composed up the
Bacillus thuringrensis subsp, aizawar spore and the treatment of 2,000 times of the Eogeuri
that main component was composed up the extract of microorganism and shrubby
sophora showed up an effect in reducing the survival rate of the diamondback moth larva
on the wasabi leaves. The chemical damages of all environmentally—friendly fungicide

and pesticides treated in wasabi cultivation field were not occurred
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(Phoma wasabiae)®] &2 &% &3 AF(GE 5, 2003a)7F Ho] Ao} dAju] A5
Ao A M AdA A AT AFde gl Aoty aFyYold wAstE dF F
Fe iF3U], BeolEsxIbns, WS, WiFSud, @ol® o] ¢ulA o A
ATAEE AY fle AFltH(E T, 2003b). Folol WA sh= WS AEH (Payilotreta
striolata)= F= WF, o} e AASH AES JHelisie AAIRoRE Fa3 sFolH
(Bain and LeSage, 1998; Soroka, 2009), o]¥1 EY4+2 v} ©11(Bracken and Bucher,
1986), A= =719 = gt 782 AEA7 ASHA AX FEFEAE T AP 3

FHASE Tt aFYols AAdolw AT AR AEEA BEIEY Aol
THEE A B A AS27EH AAS Al do] FYEojof gt

W =2 Plutlla xylostella)& E-olu} 7o Lox 7k Yot o Ee 7t %
o2 & Fa so7t YW @7 Aafeithrt AepHA o SHdA g5
gl etEAl @ B£9E JF7IAY Aetd 78S 1 JA g9y dja 9
st A=A o= wAsty Az A Mdiert B2a 3577
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AF7E 4 Hol dovt mEg Aotk Al AAidd g AniAY Qs nFHA
AT FAEE Wststa a1, k=] HA AAY S fste] aFYe] ke 19
4 A 7es aTstEE & AP ARas a o] ’ A Al I8 AuE AT A
v 71E B FEHY Ve AEA shEel d@%Fe vl 59, wEdEd, wiFSudel
1873 BellF B8 Fr7IEdAAE Adstaa FPFsAH

<ALAFFHA : FAHLE 2Fo] JIFA FEBDY Ve AE>

FA G 5ol AEA FEHE Ve MES A% (AF DE F71FAAE o8
FEdE Ve NS S AdE " wEEd 108-38(H s 96—1) &A AT A
AAREE AR TAZNA 1datel] 3 EHl, 2ga gHok AEAMIE VEFo R A
sto] E¢Fstetd WstE Abeldlen, Agd BEdstede % 13 2gken, pH 7.14, 7]
AEE 0.64dS/m, fr71E 33.33g/kg, AFGole Zw, ZF, vtadsE, YEFS 44

o, 4F 298mg/kg, FEUolEEL 6.47, AATH
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® 1. A7l A EYseA (MFA17] 2014.4.30.)

pH EC oM Ca K Mg Na P20s NH4 NOs
(1:5) (dS/m) (9/kg) (cmol(+)/kg) (mg/kg)
7.14 0.64 33.33 062 115 044  0.10  298.00 6.47 63.75
® 2. #U1EAA S R AHF
7HI5R HIZ (/AN MR we g 71 2745
- =< (kg/10a) SEIE;
g EEANHEE) 45 - 15 -1 + #7718 200 59H(20kg/10a) 23]

= 45%+ARRE 15%+E5 20%

BAEHE AWE EH](50kg/10a)

] e +HIIE 120%+A28k0)E 5% 1,000 £
(-AA =) +ECFI A AA 3% 23]
PSke
NI TE  QATEAS| (P8 AZe) B 519% + TE 14% 100 8 J=

(10kg/10a) 23]

#Ze 2usly] Yl N, P, K& z+z} 13.5kg/10a ¢ 1, 2, 3
3 At or, A Fe 1 379 Bhe
fA90H)&2 79.4, 158.8, 238.2kg/10a, LFL

® 3. AMVIESE 2 HE A
HEXM2E AHAMHIE XM2F
N P K A 29I 17}
bHE (13.5kg/10a 7|F) kg/10a
T4 T4 T8 0.0 0.0 0.0
1 1 2 2 79.4 22.5 45.0 67.5
1 2 1 2 2 30.0 158.8 22.5 45.0 67.5
3 1 2 2 238.2 22.5 45.0 67.5
1 1 2 2 79.4 22.5 45.0 67.5
2 2 1 2 2 60.0 158.8 22.5 45.0 67.5
3 1 2 2 238.2 22.5 45.0 67.5
1 1 2 2 79.4 22.5 45.0 67.5
3 2 1 2 2 90.0 158.8 22.5 45.0 67.5
3 1 2 2 238.2 22.5 45.0 67.5
HIA 2 o] &3t ES o B f71E°] AY e VHIEE AMEsidon, 7 E3tE AlH]
g X5 AlHISA A 39k Yo" 1).
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34 aFYge] ol Al Adus

F4= oz N ofsll Al
A= = ME 5 SRS 8 |i1a|A|7I =
AP T oT =g o oo+ =
(NE) @ o oyse s we  JEE
Bacillus subtilis g x7] 33
e 2~
2 GB—0365(1.0%10"cfu/ml°]”) 93.8 500 B 500 150
S]] 1PN NFFE= 1 500 ” 500 250
Trichoderma harzianum
EY C45910%108%/g 90 1,000 ” 1,000 500
Feldsar group minerals
Eg3sal o U 27] 33
(t2) Triflumizole 30.0 2,000 A7) 2,000 1,000
FHe) - - - - - -
AeUHe oF %A A9 & 9w o] 58 YR FRI HXsor opaE
99 73R & 59 2y

T 5. nFge] BEoly AREA LT A - F Y 4R
X% g2/¢  Fu/zFN72(C) HdI2(C) | X4 g2/¢ Fu/FX72(C) BHII2(T)

6/19 24.9/14.4 17.2 6/18 26.1/14.2 19.3

6/24 31.0/17.0 20.9 7/ 2 26.5/14.0 19.0

6/26 19.2/15.7 17.2 7/ 3 25.6/11.2 17.0

6/28 33.3/14.5 22.6 7/ 6 30.6/13.2 20.0

e 7/ 1 29.5/15.9 20.5 "3 7/ 8 20.7/15.7 17.3
7/ 3 29.5/13.6 19.8 7/10 23.4/21.8 22.7

775 28.3/11.9 18.5 7/13 24.8/23.8 24.2

777777777777 7/7 21.9/13.7 17.7 7/23 33.8/22.4 24.2

7/17 25.6/14.6 18.9 7/31 31.9/21.4 25.8

7/27 29.6/19.2 23.2 - - -
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FE A A EHEE 7Y 24575 T
FAHZ T olBAEC] 26% oldd W 7
27, B 79 319 ZAREHAATH

ro Ho

2 S
453 Tl N o 4

0 ¥R 1 HerAAHE1~5%
(S < A% s 10,
. _ - oA mE O,
« MR E (%) X100 o e 20.1~40
4 N(ZAFEZ) e 101 ol
SR 4: HubAAE 40.1 o))

(Mg 2) 150l BiEAEH A&7 WAA A
Aol wEsideol et WA EFATL -3 JA8A
aFgol dvkEs FAlL, (AE Do it wdstA FAqs. FEAFEL BHAgS

S =
d, BAAGL 20149 9€ 4ol F=30] °F 30em, F=EOl 1.2mel A4

20143 89 25

A 30x30emE FEAH A T APTE 48S HEE 1m 0|2 ol HE Fo

2 o S| = A77F lmd 23 SEAME 9 WEUHE olF S JAstAeH H

k-2 QR 75% AF F ST, S| WEHs Ao, FaAFEe 58 7Y

2Exo g o] 30cm, TEHO] 1.2mo] AAAZ 30x30mZE B4 & o] oF ImE A YL

H 3WS vt o) & Stglon nidele oo 75% AF E WFH-S AX| ST
At A WEddY A4S AR BMAGS 99 593 949 18] AF 100w}

A
g, FEAGL 99 19 AZF 2007k o) Fs FYo] Sl HFser AldAle %
AL S FIIEAAANEA Folue] T 3T, HEFAR A9EY Y33}
Aom AlFFE dH kg o2 wjXSIATHE 6, 19 4, 1Y 5).

Al B =NE 5t g AlE ks AR

[= e | o oo -
(8EF) (%) 3| MH4 L AR X2IA7] L g J|zE HH 2
2| e - A5 w3 27
N 2O EZ 5 2,000 c A 2,000 1,000
SRS gl 18] A9
. RNEZ AL J70+
E7}o)uh¢ H}ﬂé%g%ﬁ) 1,000 " 1,000 500
/\l‘jii‘j(——v\]-)g(H_
HET a2 \1g
altals AW 100% 1,000 y 1,000 500
- 212249 (A 16+
o rlo F =021 ” 2
=R R=s) @B AI5+ BAA 5 +-B A 74 500 500 50
T2 - - = — -
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X 7. aFYo] wFE b Alg Al 2 Agul§
kS A okl Al

Aot x o oo 4 i

[ T 3T g S S| AMH 4= X 2|A|7]

(42Y) %) o ogem o aw  IFE U2

) Bacillus thuringiensis subsp, % T4

4=H]

=3 aizawai GB (1.0x107cfu/mée]’d) 87.7 400 %7] 13 400 200
tfo|u AR St F2& 70 1,000 " 1,000 500
o]1e] uAE 2 o YE FZE matrine 50 2,000 " 2,000 1,000
HEE  2E FEE + Zx9 + Matrine 0.45 1,000 " 1,000 500

Bacillus thuringiensis subsp,

dlo ) ) 1 2
Bl awai NT0423 1.0x10%cfuw/mlnt 0 500 ! 000 o0
o) =

(]j_;;) Flubendiamide 20 2,000 " 2,000 1,000
ks - - - - - -
kA= HUMA2 549 239, 5¢€ 26%, 5€ 30, HAAGL 99 18¢, 9€¥ 21¢, 9¢

259 79 365 HASIE wlFFUY 555 AR, Fele HAGe wE AE &
59 269, 5¢ 59 28Y, 549 309¥, HAANIFL wi# g F 9¢ 21<, 99 23Y, 9¢¥ 25

<AIAFFHA : FHLEE 23] 18R FEHY Je AT >

(NE 1D F715AAE o183 FE&EY 7e AL

FIFEAAE A B ® 8, AaAlAhE nFYolo HEAF WHIE A 99 ¢
ko, &3 Fu Ao ASAEE 9 FHdA 1 =A JUeElgt E8fute] Fule)
Mng W PP TFHT o] A%l 9P F oz dEn
E 8 4% F EFEe
Ca K Mg Na P20s NH4 NO3
718l 0% s kg
5 ds/m) - (g/kg (cmol(+)/kg) (mg/kg)
&3t 6.94 071 3423 075 1.12 052 0.10 229.0 6.06 77.26
SE) 6.99 088 4035 0.60 1.19 041 0.11 449.0 833 92.11
Hu+A8E 750 034 2540 052 1.15 0.39 0.10 2160 502 21.89




£ 9. F7IEAA Ao wE 1Yol AF P FF

X2|hE 6.17 7.16 10.15

Z%(cm) 16.6 21.4 27.5

4 (cm) 6.6 9.2 9.9

St R Cdl)) 3.6 7.4 21.4
A3 (ar) 33,960 53,770 171,366

58k (kg/10a) 0 68 290

2% (cm) 15.4 20.8 20.8

& (cm) 5.8 10.1 7.6

B4 A+00) 3.4 6.8 16.7
A3 (ar) 26,254 57,363 99,298

48+ (kg/10a) 0 49 135

Z7(cm) 15.75 20.4 21.4

H&(cm) 6.5 9.8 7.9

HH+M3 0 E A0 3.0 5.7 15.3
A4 (erf) 27,522 45,865 93,817

53+ (kg/10a) 0 35 137

% 1mFEYol gmA A - Al(em®) = 10.35825 X @& (cm) — 21.2294, R* = 0.941)

weis & FEAYUE AT EGH SFEE FF I dAol Basiyt @A =
A aF

H] LN
A AL Qo] AlHI7)E dgo] HBadk Ao Ay

(N4 2) 383 71 43S A AvF 73
AA 7% 8-S AT AWEE 7987l 98 N, P, K& @A o gaag
Fole] #1103 2%en, diE 13.5kg/10a FFNA A depston, <l
27.0kg/10a FElM, ZFL 27.0kg/10a FEAM =4 HEbth ol AR o]&H ES
o ol fl= PMIES ol&dlr] Wao AdEHU.
K

rlo lﬂ

O

E 10 A B A% 2 £, AE5 94
42U4Y AEys
No.  Alal7g -
14 ¥ 9¥ ¥E 3% g=A N p
0 0—-0—-0-0 12 19.7 8.0 10.1 24 31.5 28.2 0.3

1 1-1-1-1 11 19.5 8.0 10.5 2.5 25.2 25.1 0.8
2 1-1-2-2 2 19.5 9.0 11.0 3.8 39.3 29.8 0.3

oS O O O

3 1-1-3-3 11 18.2 8.9 10.7 2.5 28.1 27.9 0.8
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e yaYE
oo R Tl s @ w@= a3 w=a N P K
4 1-2-1-1 14 19.9 8.4 10.6 2.8 29.4 19.5 1 0
5 1-2-2-2 15 18.7 8.6 11.3 3.2 30.5 37 0.7 0
6 1-2-2-2 13 19.6 7.8 10.3 3.2 31.2 33 0.2 0
7 1-3—-1-1 12 18.3 7.3 9.8 2.1 29.2 11.7 9 1.3
8 1-3-2-2 4 17.8 9.3 12.3 3.5 31.8 22.6 3.3 0
9 1-3-3-3 8 21.5 8.6 11.0 3.3 31.1 62 9 2.1
10 2—-1-1-1 14 20.0 7.6 10.5 2.7 31.9 47.6 2 2.2
11 2—1-2-2 9 16.0 7.6 10.1 2.4 32.2 48.7 2.7 3

12 2—1-3-3 14 23.1 9.1 11.6 3.4 30.3 59.5 15.3 0
13 2—2-1-1 9 20.3 8.9 11.8 3.2 31.3 58.7 3.2 3.3
14 2—2-2-2 12 19.6 8.9 11.4 3.1 29.5 144.6 3 3.6
15 2—2-3-3 9 20.7 8.6 11.4 3.4 32.5 93.6 2.3 5.7
16 2—2—3-3 11 18.8 8.5 10.6 2.9 31.2 51.3 1.8 4.2
17 2—3—2-2 9 19.7 8.3 9.9 2.6 30.9 161.2 2.5 4.5

18 2—3—3-3 12 17.2 7.6 9.8 2.3 31.7 80.2 1.1 0
19 3—1-1-1 13 20.2 7.4 9.3 2.5 33.3 100.5 1 0
20 3—1-2-2 9 13.2 5.3 7.0 1.1 33.6 235 3.1 0.3
21 3—1-3-3 6 18.8 7.7 9.5 2.2 28.7 68.1 1.3 4
22 3—2—-1-1 11 20.9 8.3 10.1 2.8 33.7 147.7 1 0
23 3—2-2-2 7 13.3 6.4 7.9 1.2 28.6 116.7 1 0
24 3—2-3-3 2 19.5 7.5 9.5 2.8 31.5 183.3 1.2 6.2
25 3—2—3-3 10 19.8 7.7 9.5 2.3 33.2 59.9 1.3 0
26 3—3—2-2 11 21.1 9.0 11.6 3.1 28.3 83.9 0.4 0
27 3—3-3-3 2 22.5 8.5 10.5 14 39.3 125.5 0 0
AuAY G e G5, 2, FF 2

Ir
)

Aol we #AZE Dash FFol
A FoF Aolg Holx] @gror], LFe

ol& yelien, A58 Ze

o 2&3 Zdo] 0.0022 wj$ =
AN £ 129 Zo] Yelgow, PR FEF] it BA A il digh 23k
IAAE FoAdo]l 9o, AF L At gistdE ool A el



£ 11 AlHIA PO 2 AS55A49] FaAs
Ha QlAt L8 e | e HEA
Pearson A&A15 1 0.176  0.176  —0.262  —0.087 —0.429(x)  0.199
Ax  fotE (4) 0.369 0.369  0.179 0.660 0.023 0.311
N 28 28 28 28 28 28 28
Pearson A#A4  0.176 1 0.176 ~ —0.162  0.133 0.058 0.054
A fFOEE () 0.369 0.369  0.411 0.501 0.771 0.783
N 28 28 28 28 28 28 28
Pearson A¥Al4=  0.176  0.176 1 —0.361  0.044 0.076 0.081
ZF  frogE () 0.369  0.369 0.059 0.824 0.700 0.682
N 28 28 28 28 28 28 28
Pearson A#A5  —0.262 —0.162 —0.361 1 0.088 0.104  —0.479(xx)
AT TEE (¥F) 0.179  0.411  0.059 0.655 0.599 0.010
N 28 28 28 28 28 28 28
Pearson A#A4  —0.087 0.133  0.044  0.088 1 0.550(++)  0.162
2 FYgE (¥ 0.660  0.501 0.824  0.655 0.002 0.411
N 28 28 28 28 28 28 28
Pearson A —0.429(x) 0.058 0.076  0.104  0.550(#*) 1 —0.004
T fFYgE (¥ 0.023  0.771 0.700  0.599 0.002 0.982
N 28 28 28 28 28 28 28
Pearson A#AIG  0.199  0.054  0.081 —0.479(++) 0.162  —0.004 1
A22l FoTE (4) 0.311  0.783 0.682  0.010 0.411 0.982
N 28 28 28 28 28 28 28
* APATFE 0.05 FE(FE) M FAFUch
s AAAGE 0.01 FH(FE) A Fred ok
3E 12, AHIAYFY ] 372
AA ol 28
o o o
..... 5,;&, £ : vood] i i_. 2o . )
RN AN ]

% oEm 28 Al 1 v 1s Em o am  ams aoe am e 1w
N P K

Y = —0.3266x° + 0.8917x + 2.4179 Y = —0.1496x> + 0.5972x + 2.1893 Y = —0.0290x° + 0.1639x + 2.4179
R? = 0.316™ R = 0.031 R® = 0.007

AH] ZHg ke glgk 712 A Usk 712FQ AFS FyEPgon, m3=yo] AujH Aol
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