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SUMMARY

This study was aimed to improve the quality and vyield of strawberry by the
biological control of pests and to prevent stunts of strawberries during micro thermal

growth stages. The followings are major results from study.

I . Development of technique to improve the quality of non-pesticide

strawberry as well as its added value

Among environment—friendly materials, chitosan resulted m better strawberry
quality on foliar application (11.8% Brix) or soil drench (11.3% Brix), than that of
control (10.49 Brix). Strawberry growth and its coloration were good with green
film and aluminum film, respectively. Especially, the aluminum film gave an excellent
condition with sunscald (light-damaged on the surface of furrow covering materials)
on the coloration by diffuse light on the fruit surface. However, the black film made
a increase the temperature up to above 35C at daytime and scorching symptom on
the surface of strawberry fruit.

Planting density with 8000 plants was higher fruit yield per 10a than that with
12,000 plants, suggesting that higher planting density Was better to increase the fruit

yield in forcing culture.

With respect to production of high quality seedling on non-pesticide strawberry,
horticultural media and expended rice hull plus decomposed granite (30 : 70, v/v)
showed the best fruit qdality and growth condition among various media. However,

no difference of fruit quality and growth condition after the planting.

As packaging materials for freezing storage of strawberry, PET and MPT package
showed no content differences of fructose, glucose, or sucrose in strawberry fruits
before and after storage.

Cropping patterns for organic and non-pesticide cultures were differing among the

cultivation areas. However, forcing culture was frequently used and shorter
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harvesting periods (with less than 55 day_s) than conventional culture. The vield of
strawberry with forcing culture was 73.4% with erganic culture (2,255kg/10a) or 86%
_With non-pesticide culture (2641kg/10a), compared to that of conventional culture.
When non-pesticide strawberries in low quality were used for food application, the
profit with strawberry application was increased 4.4 times (3,703won/kg) for a jam
and increased 2 times (3,142won/kg) for frozen strawberries for a fruit shake,
compared to fresh strawberry fruit. Although management performance was not
same from place to place, non-pesticide strawberry resulted in 92.5% ~165.02% higher
sale price, 46.3% ~57.0% higher income in comparison to that from conventional
culture. Such a high sale price was reasoned from freshness by morning harvesting

and cooperative grading for sale.

I. Development of methods to control of major pests on non-pesticide

strawberry culture

Potassium bicarbonate (0.5~1%) and sodium bicarbonate (0.5~1%) were efficient
as environment-friendly materials for controlling of strawberry powdery mildew.

Daily relative humidity showed a big difference in day and night time with 35~919%
and increased humidity with abeve 0% at mght time in elevated hydroponics.
Dehumidification on above 90% humidity was not efficient with no difference on
disease outbreak between treatments. Strawberry powdery mildew and gray mold
were outbreak from mud February to early April at Hampyung area. Gray mold was
more difficult to control by environment**friendly materials than conventional
chemicals. At Damyang area strawberry powdery mildew was controlled by sulfur
fumigation but gray mold was also difficult to control by environment“friendly

materials.

Because soil EC wvalue among soil chemical property was high, absolute soil
management was required. As a result of soil amendment with 1 or 2 tons per 10a

of rice bran and wheat bran (1:1, v/v), density of fusarium wilt and soil-borne

_16_



pathogen were decreased before and after planting. In addition to, soil-borne

pathogens such as Meloidogyne spp. and Pratylenchus spp. were effectively
controlled. Single treatment with sulfur fumigation showed the control effects on
strawberry powdery mildew with 53% for 7days or with 5% for 14 days,
respectively. For the control efficiency of strawberry powdery mildew, mixed
treatment of sulfur fumigation and biopesticide, T0pcide® showed 538% for 7days or
619 for 14 days. Mixed treatment of sulfur fumigation and pesticide, Micocide
showed 67% for 7days or 63% for 14 days. Density of predatory mite Phytoseiulus
persimilis was increased at 4th week at one time release and at from 7th to &th
week at two times releases but was less than 10 mites at three times releases. Also
density of two spotted spider mite Tetranvchus urticae was controlled by similar
ways. The released number of mites was important to control its density. The
release of 1000 mites was not capable of controlling at later but that of 2000-3000
mites showed similar density.

Domestic strawberry cultivars were tested on their resistance on powdery mildew.
Seolhyang cultivar showed strong resistance to powdery mildew, increasing in fruit
yield. The density of Tetranychus urticae was maximum 11 mites per leaf at conventional
treatment. The number of Tetranychus urticae was only two mites per leaf at environment
friendly controlled field. Aphid density was increased to be 3.5 per leaf from February

on conventional treatment but significantly due to natural enemy and plant extract.

II. Development of technique to prevent the stunt of strawberry by plant

growth promoting rhizosphere microorganism

New strain was showed antagonism on pathogen of fusarium wilt to prevent the
stunt of strawberry during micro thermal growth stages. It was identified as 92.4%
homology with Bacillus sp. and named for Bacillus sp. ND197.

After ftreating beneficial microorganism in soil, bacterial density was slightly

increased but kept same as initial density on microflora condition. The density of
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fungi was continuously increased and that of Pseudomonas spp. fluorescence bacteria
was decreased at late growth stage on every treatment but no occurrence of
fusarium wilt. Current beneficial microorganisms' were used i1n soil culture,
hydroponic culture, box culture and beneficial microorganisms drenching was a little

effective but no increase of yield.
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A1Ad s gy 23 st R YIRS |4

AGA AAYESHANS o] &7 Tt Wy EAYAN & 7HE e A3l (o}
SU)EEL ol gste] EdAME E 1-1, ¥ 1-29 Zo] Aujstd Fasigon, g4
QE o] MG AB7 A4 A T 309 o] 2AEGTE =3 D87 A wel
S5 & AR BA9} B Wl g 712 AR 2AEY) 98 AL T

5C A Aztac] RREwA 59 B fQ 2ASAYL ohed AHA ALl wp
g7) B4 W 2 JREEe] v} T4 HAEIE Qolry] e A FFERAA
JEAARAZI B AR BA7IRERTA ], $94] 2a)el 20054 28 207 32 7ol
FE B7] $248 280 AR BT 9

Tz R Ay 2= ]2 A ) A8A AA A g W&
04. 11. 11 -Ge(‘?-’l‘l 2 Germamwn) - HHAE
o 100x15cm -
73] 04. 9. 3 ~ (291 10.000%/10a) - Se(AH-7] Selenium) s EYAF+HGHAE
=, , a
05, 2. 28 N . Ch(Cthosan 2 aF 55%) - ESHTF

287 AA) g% 5 A&
771 A9 = (Se) 3ppm c FAHA T (FF 159 A74] 209 7H4)
T(F A7 5 209 1A
Al Z vk (Ge) dppm - GRAE(FHI] o]F 15U 7HA)
BRI RE 159 71F)
7] EAHCh) C 01,0008 - GREAE(ZF) o]F 159 zHA)
CHF(EH) R 209 77)
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. A% % 13

Azehs, AelF, 7154 487 Ao ge w7] YgEHL
287 Aol GE FF A A5E WP 55~5602 FAY BYGIh)e] s =
Aol gglon, dRA(a/F)e daF He T JUAEG EFBFE AT Ao
180022 g 13074 e} ok $W AZolEe EFBF, JEAES AUAEI
hAZ FAHe ] v G Ago] Fgtth XL AR FFA GAE, BE AV = AR
A e Mg 2 ol Al

Pr-,L-l
T
O
J‘g
e
L
ol
ol
(i

sl

£ 1-3 2873 A4 Aelol mE 27 4% 5

SEEEE 45 93 9% QU Quy L, o T F
213 1 ~ 97 = :
(ol/F)  (em) (em) (cni/5)  (cm) (un) (g-‘jé}) zﬂgﬁzl)
U T 49 103 81 1204b° 206 486ab 139 106 1013
- FUAE+EFRHE 59 100 77 13% ab 203 477ab 138 106 1013
EgHF 57 101 81 1487 ab 194 496a 138 106 1013
g 7 55 101 80 132 201 486 @ 138
GHAE 49 105 83 1379ab 222 490ab 134 106 1013
ads AUAT+EFHE 59 111 85 180a 215 455b 138 106 1013
EgHF 56 105 85 1469ab 187 487 ab 138 106 1013
Hqa 55 107 84 1549 208 477 13.7
GHEAE 54 107 86 1552ab 220 477ab 148 106  10.13
e AUAT+EFRE 55 100 78 1369ab 210 483ab 139 106  10.13
ESHF 59 91 76 134ab 181 49%a 150 106 1013
g i#F 56 99 80 1415 204 486 146
2] (# ) 51 102 78 1307ab 200 499a 140 106 1013

‘Mean separation within columns by Duncan’s multiple range test at 5%.

'SCDSV means specific color difference sensor value(SPAD 502, Minolta, Japan).

_E,

A& AA Aot #yPzhe] 27 3d 49 Aol A E 1-4). 79 ¢
T 100~12070 2 Aztel ztol= SIAT. 13459 FA= I8 AAU A=
duAye EFAFE ¥y g AL 135~136g, 71EA UMY 136g7 ESTT
139g2.2 o2 Ay s FANY. 10aT T3 H 1,344~1367kge =2 #a) 1,344kg}
Hl 2ot QA A A2t sFos 93-S vAA Fe Aoz AdEA

o}
ey
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Q87 A 44 Fuds AT AEe AE ST AE
(cm) (7N/=) (g/) (%%) (kg/10a) A| =
AT 37.8 10.1 135 99 1,366 101
AAAE+EFT= 37.3 10.1 13.6 08 1,373 102
Al 2ot &
CEguE 36.7 12.5 10.9 99 1,362 101
3 i 377 10.0 12.6 99 1,367 101
W AT 36.1 11.0 12.3 99 1,359 101
AAANF+ESYS 37.2 11.7 115 99 1,346 100
A g
EgnF 37.7 135 9.9 99 1,349 100
¥ 7 37.0 12.0 112 99 1,351 100
JHA T 354 9.7 136 08 1,327 09
JAAFT+EFH= 34.9 12.5 110 99 1,374 102
7 =4t -
B 35.3 9.8 139 08 1,332 99
I 35.2 10.6 12.8 98 1,344 100
a2 (33)) 38.0 10.3 13.0 08 1,344 100

¥ 87]7F 22004, 11. 11~2005. 2. 28

A87 AAAGe] mE =r)e] B AL ®mr] A8 ALI AL 29 50
Nad w3 AL WA RAHEUA ANG AT @y B gwe Ty P
AvE Y wasd AR A4 A BAY F94e ARoY AL E

5

EL AlZvlge] ARG E £tk I8E AR A2 5 Bl Ag AZvkwd
9 A%(g-com o @5mmE 3 FY 26272 Ao F3 T |
T8 F 29 &= 2/B230.2 AT 74%Fol 1

A7 A e FAEE v AR 8 TLEY 7% 5 142 It Ao
¢S UetRlon, 3 ¥ 2d o] F 4
T WA UTIEAN YAAHCRE FYIF o] FAUE
28 AoxE AeEA. w2 A

o] 4 FHd T v Ao =2 AGFHAH.

a
)
it
N



£ 1-5 &3 AA Ao & =] Ao Ax W3
(&9 g - em ®, B5mm)

A g :
287 A oFsd)  1¢ 24 3Y 44 54
A AL 247.6 255.9 229.9 221.3 219.8 215.6
P FHLAT+EYHT 2562 269.1 233.2 230.4 228.8 224.4
EYAF - 284.2 297.2 293.7 282.9 267.4 253.3
q o 262.7 274.1 252.3 244.9 238.7 231.1
HHEAYE 246.7 248.9 239.0 229.2 219.9 210.0
el YUY I+EGH/FT 2432 257.6 239.6 226.2 223.4 221.4
Eg#TF 256.8 274.3 249.7 240.5 236.5 224.8
¥ 248.9 260.3 242.8 231.9 226.6 218.8
AAAE 237.8 243.4 232.7 230.0 226.8 216.9
e ABAT+EGAF 2629 323.0 258.6 250.3 239.7 229.2
EdTT 266.4 326.7 240.9 238.7 2285 218.2
g 255.7 297.7 244.1 239.7 231.7 2214
T2 (H#E) 237.1 258.0 248.3 232.2 215.2 208.3

% A 7F717F 12005, 1. 24~1. 29

350

300 T

250 F

E
&
c;; 200 |
g
@]
— 150 F
H
RO i —e— (G
100 e Se
s Ch
50 | —eo— Co(2t&t)
0
| 0 1 2 3 4 S

s ———— . —_— . ¢ — - e g —————— o o s - e—— —_— JE— R _

% Ge(AlZvlF), Se(AH ), Ch(ZIEAL), Co(FA 2], #3))
=% As ZALZIZE 05, 1. 24~1. 29

a8 1-1. 1873 A4 o) WE @) A Axe AA

2
-
Lo
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EAH Fe4
A2l el 9o
e AS ¢
AgaE Aol @

Z7hE) = Aol Qr). ol AL @7] HA U fio] WA e} ANHo o] HAH Aoz
=
3

O
Mo
zQ
(o
o
Ny
Hl
[
i3

>,
=
iy
2,
R
t
)
2
R
e,
oft
M
N
)
12
o
i
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i
o,
AW
—

AMeE Adwe 249 duadyxe EX3F(114~103 %Brix)E& # 3,
¥(11.8~10.8 %Brix)et EY@T(115~11.1 %Brix)E ¢&o=

g
i

fr
N
2
zo
1
™
S
K
©
o
4
g
oft
12
i
i)
h
ol
5.2
©
o
2
ofl
-

N

A A I
HHAE 10.8 116 10.8 105 105 105
HHAZT+EgRF 11.3 11.4 11.0 10.8 10.8 10.6
A= vlg
EYdHs 10.9 10.8 10.1 105 10.3 10.3
T 11.0 11.2 10.6 10.6 10.5 10.5
HAAE 10.8 11.3 11.1 11.0 10.6 10.7
AT + E ok 10.9 11.4 11.2 11.1 10.6 10.3
A 2w
BT 10.0 10.9 10.8 10.8 10.7 10.6
g 10.6 11.2 11.0 11.0 10.6 10.6
o] g AL 11.8 11.8 11.2 11.1 11.1 10.8
A AT+ EFY T 10.9 11.6 10.6 10.7 10.4 10.2
7] E AL | |
By 11.3 115 11.2 11.1 11.2 11.2
g 11.4 11.6 11.0 11.0 10.9 10.7
F A (#g) 10.4 11.1 109 10.8 10.5 10.3
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*Brix

12.0 — e

11.5 1

11.0

10.5

10.0

9.5

SESTIES

% Ge(AlZvlg), Se(Addw), Ch(Z1EAD, Co(FA ¢, #3))
Z A5 ZAZ|IZH:05. 1. 24~1. 29

29 1-2. A87 A Ao ge %) B4 gre AAH W

27] 287 AA Agd FAH 3 i AEFS 2487 el 2320059 29 293
4 £ st Ak, AZ2vlkg& 12 4 A g HAE(0.038mg/ke)
Hoe JUHAXe ESBRFE HA(0.20lmg/keg)st= Aol A U HAEFo] BUH
(£ 1-7). =3 E4AF d&tosr AJi&o] Wetow 3eH e 2490 O AJE T
Bol A&Ho Agstes Al7le wet 27 A Yo F53= A& vEauga Az
A, ddwe FA5E AZ2vsd 4 A7 Hed A4S Ho 12 EAA] |99
A ¥ (0.050mg/kg) Bt GUAY e EYATFE W (0.332mg/kg)ste] AlEdt= A0
Za O el ¥ Bol HEHE AFgo|ATHIE 1-8). ¥t J|EAY A5 A
Rz 2 Aole ey, 1x EAQ2YE 29)9 A9 AWEAEIE 0.26%E ESH
TU duaxe EGRATE WAS o] 023%=E ¥ Aolvt flo JEAS dEoR
AL Aol AAHolel AHHET(E 1-9).

l¢

O
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bt

= 1-7. AlZ2vkgs Aed mE

27l 4 W dx AT

7 = 12 424 2Y) 22 #24(39 7Y)
HAHAE 0.038mg/kg 0.031mg/kg
HHAIT+ELAT 0.201mg/kg 0.071mg/kg
Al 2ol
EddT 0.105mg/kg 0.065mg/kg
T2 2 (33) - ~

#Z 1-8 Ads A wE 27 A4 | FF AEF

¥ & 12} BA2YE 2Y) 22 439 7Y)
HHA 0.050mg/kg 0.007mg/kg
AAAT+ESGAF 0.332mg/kg 0.175mg/kg
A E
EdHT 0.244mg/kg 0.075mg/kg
52 (&) - -

btr

% 1-9. 7| EAL Ao @&

97 }4 W FH AR

T+ & 12} #4249 24) 22 #2349 7Y)
HHAY 0.26% 0.06%
HHAE+ECtAF 0.23% 0.05%
7| EAF
2T 0.23% 0.06%%
-2 g) (#3)) - -

ste] ErAm 2

e @y FAFY 5} 77

,,_35._,,*
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A BAE dotRuz 8 27114 o) 24 95 dEAAUE 55 29
<=9t Y HUZEE M WARZEA (Testo 925, GmbH & Co)E F A =
g 23 &5 dFAAEE 2o WIE dolry] I TV 04 11¥ 16U FH
05. 38 7d7HA F59 AF 1bem FHAA vid S350

F 1-10. VYW A 98 BEAAol 02 ws] EA mat Ao
£29 A4 #HEY fE] A4 A 9% e Ao 2 F
' , =R
48 0h03 ‘o los o U0dSem  -x42g Ao 2.%-&
9.3 00 24, 100007/10a) - LFHFRE  IubAgust S

05. 2. 28

27 B F=5 2A 5 HEAA wE 27 A 54 2= ® 1-119 2
HE5dE A T AFELS ¥sided 54850 O FAME F4(104em), 93
(8.0cm), B H(1,330cr/5) 52 o AFo] e IHEHEHF Hl&f Ft.

# 1-11 ¥ A 95 HE5AA we B7] Y554
b A 13
A%9E 5 G ) @)t 9O ﬁ]ﬁ 227 A
(9,9) (2,9
SAHF .1 10.2 7.8 1,307 20.0 49.9 14.0 10.0 10.13
=AEF 5.0 10.4 8.0 1,330 22.6 49.5 13.8 10.6 10.13

AF0|FEE 4.9 10.2 3.0 1,279 20.8 51.5 15.7 10.6 10.13

*SCDSV means specific color difference sensor value(SPAD 502, Minolta, Japan).

Hs) Hl2d wetow #a EHe FNEE RFuEase] T FEYSH H
ZGTHE 1-12). 10a% $FE EAH Fol4E A== kw47 2(1,397ke

/10a)e] T+ FE ) vlal FUT
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® 1-12. 9] 23 v &5 ZEAA0 wE 34 R £F 54

0=
Mugmes 2 FEAT AT 7};%‘3 78 5 e FEE 10a TF HF
e (em)  OW/=) (g/F) (%Brix) (g - om °, 25m) r . b (%) (kg/10a) A5
SHEE 37.8 103 130 124 220.0 35 336 309 98 1344 100
=M E 37.3 10.9 12.8 12.7 193.8 36.0 337 282 98 1,397 104
qdFNFEE 367 10.0 13.8 112 2114 379 389 306 98 1,381 102

% 7|3 2004, 11, 11~2005. 2. 28

1-13, 2 1-33F Zr}. XA}
=MAZ) Hs] P 1~2C ALE A &0] oo}
E3 mAGEL 2790 1¥93E 29 =&71x Jo x]20) 13.3C~139C=E e}
1

2C Eo} 87 A%} S Fae n3

(9 - C)

04 051
HE2g2 109 10€ 1€ 119 1€ 12¢€ 129 129 12 19 19 29 29 29 3¢

= A~ A P =] A~ A =z, A =1 A~ A = A A A e
T O A T 3 A ST otk A I sk AT & ke e

S E 224 213 202 181 149 138 129 114 123 120 126 123 130 148 147

A= 27 212 198 180 149 137 129 117 133 133 132 136 139 147 145
GZulrdE 207 194 185 172 137 129 120 109 121 123 122 125 127 130 129
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108 108 118 118 1189 128€ 128 128 1€ 18 1¥ 28 28 28 38
Ed ol A ZE= St MF B o s B2 Sl N E2 ot A
Y8 =
a4 1-3. 7] 75 B3 A5EHE AAd & J29 BAAFQ] W
5 493 A5 dEAAY WE gE TH2E9 3] A 2E(EF2)Y HIE 17
A3 B2 (2005, 2. 23), & 09 : 00X 8 % 17 : 0071A 1A HH o= E7] 314
FAAMe] @7 FA exet vwaEs A 23, F5 93 ¥ exE ARG
sty F9F 11 00AIH-¢ 14 : 00X 7HAL 36.8TC ~269TC ¢ EE¥XE YEelyli ¢Fuls
HE2 ¥ %

o 232Ce 2= EE Ho #H 3C~13C2 2% Aol& HAth 24
Aol e sk~ Ul 2E7F Aedte 2AFY LxEEe v FFoR 31
CTE JeElATHZE 1-4). 32 511 : 005-E 13 : 00A7AA) 2 27 A5 1A 9

9
HEeEE 2FuFUFoe

B7] A4 4% B LEskA 98 nHE Aow wuHgon, ke dAHel ue

(35T ol ez A FWo dATHFFEBA AW Hote F&ol HAE AY)ol

2=l nod Pt @7 FAL B2} Wolx BFo gy Qo Ii
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99 134 (EAAN) AALEE 10a F 12,000F(F A 12em), 10,0005 (F A &
15cm), 8,000 (FtA R 18cm) 2 Z4ZF A ejst AA S A5 FHFE Blu ZASIATH

T8 Aol A w2 ofmizty] H7] AR A(N-P-K-Ca-Mg=55-15-3.0-2.0-1.0
me/L)E A&t en, wiAE IdgEEdH)t BHolERE)E EF(v/v 8:2)8
Abgste] At ezt Fete] widd #El= HE FAAFT|IIE ol &5t
=(EC, dS/m)E A4 =7|5%H ZA7|7MA = 06, E2A7|5FH ZA7| 71X = 0.8~
i, Ao wmebM e 3R s A 1471A =
o ctl-g Bejstgnt 19 549 SAFF2 dY 748 we 24P =d, 2
710 11478 vlu A 2ol &2 A7l a3 2874 3+ 19 3~-43) A X,
3¢9 o|FREAME= 53] A2 XAty FFEY. FAFFTHFS AU o|FHEHE FF
HAd 0mE 7oz sto F3F34 1
07:30, AF A 15:00 2 1Y 535 wg 39 ATH 13 & 293

O

Ttd
1% o
off’

=
D
_E
)
1o,
>
ek
Rl
_[

a
ol
il
Ol

>

Oft

# 1-14. 271 AAHA AAZE o] - Ay

CEECIIE S PRI E EE S e W
'05. 12. 9 - 12,00

. 71E} Al 0873 A

EFA A4 8 05 9. 13 05 10. 18 ~ - 10,000
e Helol 7E

'06. 3. 30 - 8000

. Hlloko ouxaon
'05. 12. 12 - 12,000 il

73 ) . WljA] : QAkel
A sk 059 12 05, 10. 20 ~ - 10,000
AN H] - FlFH 1 3~53)/Y

06. 3. 24 - 8,000
38 Eok . &)lﬂﬁ/ﬁ‘/ﬁ

=2

=]
S % 1-169 £ g7 AN 27 ASsS A AME s EgA
A-go] FUTH EFAuoA Aol FE AL AHE7] w7 H¢F ALY FYyo=

AzhE ozt Aol = A Aol 12TCeolstz WH7IA] S+ ¥ 74 A )

_41_



&-5-2 el 225 HA S5TEIANSY 94 HALES 9 21 FA1 w= 4
AL FHE S8 10CE AF57E2)E AT F4AAAE H2 Hert 45 g=
o] o] 92 Wl 259 JEE 2] wEod A= FAANuME EFAule ZHH-
TR BT Yol Bye o] ZAhFo] AFo] oz Ao AZLHAY, wEAN F7
Aol A A7) sk sh¢2 W Hen 2d 2EME W 25)7F FE7F {3 FL
H A5 i ZAaHe Aot A U AupgHol AALETr] o &
ol Ao, AARETL FL2 12,0005/10a(F0AY 12cnBosE AP} e
5 9%, 9%, 3494 59 F AFo] 2.

F 1-15. Aui i3 QAL R g 271 A5 54

Al 1357

A4 WF AE QWA QwF L L, oL HE3
(vl/5) (em)  (em) (e/5)  (cm) B (—"]%; (cm) =E7] 37
i (9,9) (8,9)

12,000 8.2 109 85b 1,046 18.3 431 143 334 10. 13 11. 2

A4 E = (5+/10a)

B 10,000 8.3 109 36 1,106 17.7 483 144 329 10. 13 11. 2

8000 83 11.0 90 1,182 16.5 480 133 331 10. 13 11. 2

12,000 64 88 7.8 706 125b° 489 164 254 10.14 11.5
734 10,000 6.6 102 31 731 145a 493 172 253 10.14 11. 5
8000 69 94 7.3 809 118 b 505 178 263 10.14 11.5

“Mean separation within columns by Duncan’s multiple range test at 5%.

'SCDSV means specific color difference sensor value(SPAD 502, Minolta, Japan).

Aupdd Ao e ] dA4 54 & 1-169% 2H. 79 FEAgFE EY
A (BT 11070 FAAMET 15370 A4 ko] gt 3 3d @

W BAev 8 AZlY wek i x99 Aole Aoy FAAMEYE EGA] )
NN dege Gl F%e GADET} 102 D 8,000 Xt} 12,000F0 A 4
Hath AARE o AdHor sEyrs A ol AAEE ®E T
Z7He Bk uebd 2] SAAA FEE SO AZE ¢ e WdeR AQAYs

ol Al weElsitial e e
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£ 1-16. Ay AAd=d mE 27 4d R 5% 54

pAaE e TIHE E ledndw AR 2%g 9FFE AF
AN/ (g/70) (%Brix)  (g-em <bop (%) (kg/10a) A

12000 97 186 11.0 312.9 98 2915 a* 108

& ok o 10,000  10.8 19.3 11.1 326.3 98 2789 b 103
8000 125 20.1 11.2 320.2 99 2694 b 100

12000 131 185 10.9 299.4 99 3048 a 117

5274 2 v 10,000 154 18.9 11.0 298.2 99 2903 a 112
8000 176 19.6 11.2 301.4 99 2587 b 100

“Mean separation within columns by Duncan’s multiple range test at 5%.

% 7)1 2005, 12. 4~2006. 3. 30

4. @7] A5 #5 a3

7F A5 2 ouby

ZU A A3k F @347 AE(SUNPL SY-10000S o) &3ta) =y A% 3A

FA vA = G LotrE7] f& wy] EAVIFH BAVIE S #rsidv
(£ 1-17, 3% 1-8). AldZa= e/ (FdT DA AAag e, R8s

At BEPRH FAEA 15790 123 BEsigon, d5o] BE FAENS st

H] 3L 5} 3 T

E 1-17. FAF S o] &3 Auiby
EE A47 9®s s8 BEEF S
04. 11. 11 , | o
i gA=(MTeld) - 7|e} AujAel= 37 A )
4 3 '05.9.13 '05.10. 18  ~ A _]T it oA
, AubBF A eE) e 7E
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¥ 1-20. $FEF G2 34 P S S4
L. FERs az OFE osa s T E aze 5T oum
kU = 1~ & 0 o2 o T -
(W/F)  (g/W) (%Brix) (%) (g -cm ", Z5mm) [ . b (%) (ke/10a) B
#4457 267 97 06 2721 389 384 303 93 1502 100
Ast 5.8 26.5 9.8 0.6 267.5 379 376 296 98 1,498 100
% $287)7F 1 2005, 12. 4~2006. 2. 27
BFER B2 7)o B APHL 27 A A F(LE 8~10T, FE 40~
65%)°ll HASEHA AAS Az Er] A FHe BHP AL ArE A st H
2o FIHe gtk @91 53 ddnn £33 F 2UANLE BAPYo] Be AFS
Uetdonl £33 & 34 o]fRgr Ay E Aol oi(®E 1-21, 29¥ 1-10). 3
3 F 3A7AE Az AolE feow BESvlE 4x @kor), 53 F 69
REAE B3l 246 RYrHaY 1-11). 27) 8 F AF 2044 BF 2~392
Aottt @) e] Fdol= gEo] S Ao=E HAGHI o] Ay= AITH I
oo mel @] 3 U gEo] wxyrt s&ddrn 233 Aol A Ao
A= ok
X 121 #F7Fd wE A B d90 #E 2] Y Fx ¥
(Y] g - cm %, @ 5nm)
5w AZET g 19 28] 3 4]
27 270.1 277.4 290.7 262.6 259.8
) & 262.0 279.2 283.8 2615 258.3

% A A7|7F 2006, 2. 13~2. 17
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T
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]2l

%

50
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X 1-25. BE FF/d & 97 A5 54
¢ Q44 99 9F  Qux gy A IR
= A = X 2. 1 % b
Mez A -
s = (ecm) (/5 (em) (em)  (ewt/F) WAET A7 =71 7437
() (4,9 (8,9)
AL & 21.4 6.4 7.1 5.7 1,476 464 142 1010 11.1
Qo8 HE 22.8 7.1 7.1 5.8 1,455 45 152 1010  10.30
WAS G A+PIALE
(50 : 50) 21.9 6.3 7.0 5.7 1,203 44.4 142  10.10 11.1
o
CASBATINE 013 60 73 56 1174 450 124 1000 1L
(30 : 70)
*‘SCDSV means specific color difference sensor value(SPAD 502, Minolta, Japan).
AR 1 07'd 2 27
S5 TR wE 2] A FEHEHAME & Aol gl A Al
F7142 A2 15t F Hd 83 FE 45732 ZHdo I 4. 1 A9

1359 H 50| 182~199g 0.2 FEFEo] 9V%ZE F7IIATHE 1-26). HETF
(10a)2 %A 30%°] #ALE 70%E &F¢ GE H|3] dd& HFEZ 3% F7H3d o
SAAYU w2 dAHA KAtk AFEH sH FEE FYSEH e A =9,
o] &EE T 2HIUY &4 AHEA 7 F AT U8 FEU vMAEE ol &
e A Foha ddEo.
E 1-26. §E T/ W& #4d ¥ 7 54

&= @ U @ o Gwiow AT
PIALE 18.3 15.0 19.6 99 2,940 101
dd & FE 19.4 15.1 19.9 99 3,004 103
P A st A+ulALE (S0 : 50) 17.0 15.9 18.8 99 2,989 102
PASFA+AEG0 1 70) 179 16.0 18.2 99 2,912 100

% 87|70 2006. 12. 1~2007. 3. 30
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£ 7](PET, polyethylen terephthalate)®} ¥%(MPF, micro perforated film)E ©]-8-8}<
47 dFALE A% 7hsAdS ookt aal £ 1-273 Zo] et 8 g

A Al eledst HAE F 23 AR 3s)d v B71E Yol AFm
AIF T 4F Fo] Aol FzF A AL(10T WA AW = A YRS

zA sk

u
N
rir

;

39wy A4 T4R Lot AR A9YY
- A+ 3] (o} 7] 3] 1)) -
:.u e - PET &7] - 3-7]1(500g, 800g) : - 55 IH
- SE(H=d) 05 3.8 -20C 45
] + MPF %7 - MPF%5(500g)
P
L T - T

A+t )
%53 &= PET 47]9 MPF 258 )&
7}
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E 1-29. 27] w71 - e A dAE A5AA dH
) 20 A W4 A

A9 34 % g A4 A A 5 @

de g3 99 F& 19 4e~49 dE 9UWE 108 3¢ 19 S5 3o

74 49 0¥ ¥¢ 129 4e~69 ¥E AT ¥9 99 3¢ 39 o649 3o

A 79 8 se 1149 4E~59 & BY ¥4 109 3¢ 29 He-59 34

29 0% o9 Ae 28 Ae-5U e - - —

g A 98 Ae 128 A4l de - - —

g 24 90U Fo 120 de—a8 BE - — -

MEAA ol gddel AoiA KA S A0 AR Aoy Abobzo] A7,
A%, TE 5 A olg3e s A 8D AR TRE o491 o
(B 1-30). #4 ARE A%H s|YBAA, HA%E Fo| ol o451 o, A,
ANEA, HE §71% WE AAG Bhdu 52 sk zAsk] MEAAE o §aE
297 Bstth 58 FEoRA ke M2 SR ASSE B/ wom, des
Bu) 5 FeuaE o) §3tt A Yk FuE: NKBulu mide 2w, A
)%, A% 5 3/ 04 o8 Fug welt
£ 1-30. 98 v aAA o] §A

49 ) A 8 %l Al =

de B AR, B, A7 4A, AR, A%, B, o %, L&A

a% mA ¥ AR B 9 e TS B EER O LR

gop gy VEEUL S ARE A \Kkgw, awas, 549, 229

) _

G B4 A A, AL, A el o], A, BEA

Ny AW SR OASLR, 47, Aekz OARER, AR, 244, Aol B, HiotE

e 3 uvma s BA, AT, WY, BE, 9B, B2,

Fueg 4o e

- 4



Hall s Al A o] FAE A Ay 2T
I WA Aesze AWEY 45 FlEdo] B, &5, 5294, @4y
AEW F7] AEF) Uxx Zxx, Zxxx Zxxx Mxxx F ol A7)} o] &
of= AN Uy Q& AAs A AdolgFHE o] &3t WA= 7

Wat Fdoly Fo WA AazA Exdn dAnHzx, £33, vtefd T
=
Q

%o AESo| o g3 Yok

do
~
s
off’
19
=
=
off’
=~
=2
X
L,
oo
o
<]
20,
rir

i

P

oo
el

s

o
N
-...-1-l

©
o0
R il

AR wExxx, Yxx JFxxx Blxx Bxxx

) R0, Fe kA kel 494w

71, FE A Er19 AAALALE SAHAAN AHY 10a7 vF S 7|I$ox2 HAE 17
A el 2,255kg, FEeAul 2641kgo 2 B Ao vlste ZbZd 73.4%, 86% TEolt
(£ 1-31). @olgsls gk =rRd f71@7)7 190.1%, F5oF @77t 145.6%
FFEo 2 et 10ad 252 F71A0 11,0958 9, F-s A7t 847142 13
Ao} vlwatd Zhzb 151.4%, 1156% A= o7 et B3l nls) =3
AF7F ¢ 50d A= #3, o] 14~27% Foy F7], F5dAn) 27 4289
02 AujrtA] 46~90%AE 7] WEoltt AFuls T AuE T 24~38%71
Aoz Yetwgt) lkg 7 A4l F71A6 34399, T <FAb] 32279 o2 3 Ajulof
Hlwste] 2+ 171.1%, 1605%FF 22 Jebytt)

XN

o A
o|\

i
rlo

® 1-31 27 7], FeaAe Arg 98
(9 - kg, A4, AZH/10a)

. o 571 A v 735 o ) B B(EA) W
(A) (B) (C) A/C B/C

= 2 - 2955 2641 3.072 73.4 86.0
@ 7HR) 1,220 5,387 3,701 190.1 | 145.6
2 ¥ Y 16,252 14,2283 11,504 141.3 123.7
7B 5,161 D, 157 4,173 123.5 137.8
4 = 11,005 3,471 7,327 1514 115.6
= F5atAIZE 939 1,053 531 176.8 198.3
T8 d 5 96 103 152 63.2 67.8
kg A4 3,439 3,227 2,010 171.1 160.5
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0) B9, Tl Feld A B

4718l ES#@nAuie g A& vt e AYAdE B e o
MAE nZA FAAN(FAE A7 REs 2 Aok dAAdquies T2 49 A3 A5
T TAAE FAHLE G535 WA FUletE FAlolt Fw ek dFo] e a1
Auje] AAGE HES A a8 Ausrte AAYFee} T E Fe B 3

I 5719 HAdAdzet vustiohE 1-32). el 719 uAdd AQujalde 22
28 Wl gt Ax|e]go] AEg AR vld W=y AEHZEo FAIJYA+IAIIE
F= JERAZS AR olgatE ¥ri7t gRRolth mAAAue AdaE 102
FHUAA ] 1964% FFoltk. a2 FAAMA FFE FE5of
| 724%7} Z5E0, A9gn)= 829%7F =t A58 829% FFolut
FE5 AT E3A] BoldrtE =Y F o FoM e =
| 44%7F AZEM, =582 286%9 473 AdAFol £& FHo] gt

M &S
oE%g
rJC.D
= T
édz
=

=

mHﬂ

oty
g
just

B 1-32. 34 FaAuel ESFan e 843 vl

2 n T A oF o A ul F5ok Eokdul e} div
(A) (B) (A/B)
3 & A =", -
A F 281 (3 9/10a) 29,398 14,970 196.4%
- = 1A AR ER(APE B
Al E] Huka] v g =) - B3] -
-8A] : HASG A+ TV E(HER L)
% (kg/10a) 4,552 2,641 172.4
, Z4-91 (3 9/10a) 17,551 14,228 1234
o 7d%9HI(H¥/10a) 10,530 5,757 182.9
4 2E(H9/10a) _ 7,021 8 471 82.9
* kg@ A4hu](Y/kg) 3,086 3,227 95.6
102 =& 2A (A 7/10a) 752 1,053 714
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8. #2719 RN B AT A, Ao)28 vl Aehsh FYAN

S = U

Ppor @y)e RN B4 ATE Astel Bk By AN @A FAAN HFES
o) gkl M WERIE AT wlsn Ux Ad Y, A% 3, AR 1A
ARACETHAT ANE FHAOR BE 2A BAS

4
lha A271E GF 300H9HE 12T FFolw, Halsde] A4 3000dd AL 19
A5 o] 200kg§ % 71F 1043 2850, 1ARAY AHe Y §I7F 1543
sad9 lha’l® A @l g SFFEW0g M/ Tk 7
_ ] A $3A4NA kg? 8509 )
o1th 2 #F EL Ao /4F wulA ARt ke 37039, 449 25

ah:
HN
O
12
o
i|®
X,
e
1o
_o‘lr‘
al
i
rlo
i)
N

EAYE IR
O H2EE 54 . 0 Z7HE 49
- A E7] 850 /ke - 3 €7] :6501¢/kg
O F7HHE & O #Ha=Ee H&

- H]-£ : 1,948¢¥ /kg
(A87] 4179, 2E#A 504, A0H 15169,
AZAA 18 54, 7FF7)A Al A
530¢, X718 209, Aw 360%)

A7) 12,7989 /kg A A 16,5019 /kg

o) P = 6501 - &35 2798=37039/kg
#lha AW TFE 7FEA 286240 Y 253 F3
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7
TR 0.5ha 6.6ha
O 2% H|'d+THES o
PR o 23 5w A4 0 2% viErTaRE
AujEE O FH, A% O §H, EXOEH A3
O A8 1995 /12893 ~4438 ¢ 78
AEAA 0 1089FF AA/198e~592c 8 0 $H, =X RN 1094¢ AY/198e~

o S .
598 T g8

aage O TF ¥OE W ¥Y O 24, &4 EF
i O AF}AQor EXy A A5(70%) O LEAHH] ZA o|E(ARE+FH+TH)
Ao 0 FH FeAAEA o|£(63%) O Hel FeMEa &9

o7 A 0 4 1047 FEAEd At O A 12A74A] T8 3 st

. FRTE O 5F23gel), 4E(14~23g) O tf#H(1ogel’d), £2H10~15g)

;} MAAAR O 4 13 24(13,000~80009/kg) O 1597+4 273(9,000~5,400¢/kg)

0 F A 0 W suzete 0 Ast: FEAH, B ATUA
g g o O CHERHE, Zelue @rz adgs o

A 7z

T AAAe AEZAE A 47 vgtE @& 10aT 7% 3,000kgl =
AukAul ] A P45 2871kgol HlEh 62%7F =3, BelwrE 925%7}

1567 Qg2 dutAuiET} 46.3%7F =gt @Yo AL B
34 AAE FFo R FIFE dibAu] B} 24% RO uH(E 1-36), duidrH7E 2.6
o] Zo} %2=¢lo] AwvkAgu] iy 562% =4 el oen A5L 1092 dog kA
1ot 57.4%7F A YERST

4l

E 1-36. 7 AHX] 2AA " wrbe A9 A 4

R SR v g @7])ZEg SRS
- (B%Y) (<) (g WA HA)
T & (kg/10a) 2,180 3,050 2,871
AL AVIE 1] -
G D/kg)  14gol 45 AdE T 1 10,000% kg ﬁgﬂ]. & et 12 3,767
ol A 3 381 1,300
d 837
(d/10a) £T4 16,895 16,409 10,814
73 g H 5,973 6,253 3,874
A 10,922 10,156 6,940
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soF @y FAWY J1eMT 2 RHA ) B T2 ATFARE ool

XA AA T ANEAY BAS GHAEA18 %Brix)Yt EYEF(11.3 %Brix)E

Ggoz AlEste Aol FA (104 %Brix)ol vH|3 Feol & EA o] ZgH i)

CAA FE EA IS 52 SAEEC] U IEAAY dlF Aol Fhen,
Al

Edle AAee ¢FvEdEel B JEAS Hd Foth 53

= =
AFHFLEL B7] F4 B J2FHFELY W Hae HRo] U
A

AR AQAAYEE 10a B 80007 HuE 12000504 Z4HAu. 27 A A

AN FFL Z0) A2 5 AdE oz HJYUEE Rol= A frelsitn By

FoF @7 S A% SFE AN AEE 48 RS WAF LA (30)+
PAFE(70)7h PHALE Bk A%o] 29w AA F B¥ e A& Aot gl

CE27l BE ARS Y AXAAE PET £7]9 MPF E57ho €27] U% A& &

E A WE Fructose, Glucose, Sucrosed] A& W3lo & Zol= YAUT).

cmrle §uAMs FxekAul FYE FaAe] wat o2u AN 3ol

ok, Fe Aol vlste] £ Ad57F HF 559 A

L B7le] AL SA4AN A 10aT THES VITLE B w37 A 6 2,255kg,
FokA vl 264lkg o & WA vl vlste] zhz} 73.4%, 86% FF o]t}
EF 27 SFE o1% A AT WilEAR: HFES Ao AT BN A

dlR ot kg 37039, 44w ] AEA e a7 YPm, 4olAL FiEo W

A
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7= We AHysle 7~8¥ ojaf oz IAnjr| AIAEsHY kg 31429,
2af 9] AEA T A7 AR}

B
o

g7 APHB= o] wa} Hole gor} v Aukxjujol 18] )
= 925% ~165.0%, 252 46.3%~570% AL =g AN 4+ Q9090

=
A Fol el AAEE Bl FEAY 232 BUMAL 29U & AT

£ o
)

Lo

._,63 —



Agsdrled Wdshs-2o 27 A (e7)5u)) FF5E& AT 4m Gy 3RHE
o2 AFFE it 2003 9€ 24 AHA st nAd FHA R0 E #g st
37 ZA Q) ﬂi%ﬂ‘ﬂ & E (photodynamic action; Riboflavin 266 uM, D,
LL-methionine 1 mM, copper sulfate pentahydrate, CuSO4.5H0 1 mM, Tween 20
0.03%)% FEYAUIEF 05 10% 15%, FEAZHF 05 109 15%S 7ty
(Sphaerotheca aphanis)oll ZFHE E7)o 7|2 33 G4 A sk Zbzr 3Y, 59,
T4dF oW AEE ZASAT. B A& (%) R JA/ZA F4Ax1002 A o}
Mg FAHE T & AESE Fo AFAA A2k v et
Adsd7l=d(UsA] ALE) vl detg-20 B7] ‘Apx 57V e Fa F5S A
2N FRAANEHeR #AYSAH. AU FEE AT HAstd AFH(F,
ATPH A)S AAEH] Ald W AdlFE7F 90% ol Y wW AlE7IE 7HEIAT
A2 vjastr] fste tE2F -2 Fi AVFFHA AR THoY TS S
PR Al W P71 dE CRIOX(FEAL USA)E ol&sly 259 % 58
ZAEEA . SV AW FFoldy YAELS 2004d 129 209 H¥ 2005 2€7HA]
109 ZHH o2 ol Iagg AR EYd 7] “d3(=432), ‘HE, ‘A%, ‘d'e
A3 5= 20033 9¥ 3d AAeta VPR AW EFold Wl aS AU

PN
S
ol

SRE-ER-E

B7] AR BA) BA AE ARAAAE AuEy] 9 Ad@AHE 29 2-1
o Al B upe} o] FAEF YHEL 76~-90%E T2 WS B v ABAHRA
Aeltel Y& 19~59% o, TRAYE R (Sodium Bicarbonate, SB)¥ T%’ﬂ_%”ﬁ'
(Potassium Bicarbonate, PB) 1.5% &% gl ¢} E Fstsiv).

FEHAUERS 05~15% w55 E7] 43 ydo 54918, 21d ¥ 24 33 H=
st Z+z) 3, 3Y, 7d F dUtFEH S EES AR 23 05% FEHAYEE
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Ao M= 34~55%, 1% At A+= 36~45% & o|HIAE&ES HAOoW 15% A F
AHE 19~36% 2 A7tsw AT 2hou 9 AR BEolslE S

ZRALE AL 05% FEARE ANME 25~54%, 1% TEALE A
dom 15% ZELE AdME 26~37%2 37}
Egs vseA @ sHAREs et okiE f

g B EZ 84 35 (photodynamic action, PD)-& A¥3 A3 oW zgo] 40~59%=
zFY &4 8 (71 ~87%)° nHl3)] &= 74 3Fojitt.

gp {EORE 212 mosE 242 mEOosE 1Y

_________

e

o o
................

rrrrrrrrr

Cal Cw
e :'l

=
o] WATE ANFF|MHY Folzk LA AW AZF ZPNA BA}E AAFS
o] FAZ} Hm vk M FAAN A U 2F JUEE WEE uE B-91%2 F
|
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25 100
d-E o .r.."ﬁ o ""'":'? F._‘ﬁdrlﬂ‘:—? Q‘%m au¥y
A% ¥
15 | .;.c £ [ =25 ®g) |1 60
—e— T T {F A &)
o | i"}; e il R H I'ﬂ ‘;— )
107 3 ook —o—RH(2 A 2) |1 40
X % O .4
5 = t:‘«-_l 2 []
’
ﬂ Lo 1V iy 1 U U SR SR SEN N SR B BE SH | £ S S T U
7, . A Z z Z 7 0 7. ¥. A,
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Sth EFEA e EFSSRAN(FA/1£AT A, 1989)0] ojate] BAER

ARl 19 AErE 49 S g% oA s 49T B stug
A BYdon, FBAGL 108~115C2 T vs) 3~4C & 2¥s nyu
(79 2-6). BE FUEEe] A¢, §F BAFNAE 83%2 FrotA Friug
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£ 2-1. 7] AuiAg el g Wt

Ava. Ex.cation (cmol /kg) )
2 2 P o PO B gon
' ST (mg/kg) TS K Ca Mg S/

AN 6.0-65 20-3 350-450 10-15 07-08 5-6 152 2 o]

/8 44 - 58 150 08 65 13 35 195
g9 mxEor 25 50 49 610 140 06 65 12 25 300
49 45 44 5% 156 08 64 12 24 650
/8 55 - 1018 134 10 59 27 29 130
9 B 2% 58 40 1119 130 12 60 27 29 65
49 51 35 1001 147 12 48 27 26 260
/8 70 - 1508 190 45 102 43 40 0
gor Bwok 995 64 51 1259 171 19 101 31 33 0
49 63 47 1223 189 33 89 39 34 0
/8 53 - 296 140 08 66 24 12 195
gor W 275 58 19 432 140 07 73 20 08 260
49 53 20 349 141 08 58 22 08 390

27] ARG B¢ty WEts BRAE(E 2-1), 9% #9%rtel pHE 51~538%
TR w7 B o Ald Bl A He AFolden, Bl
FraALt FFe AFF 205 xdstE FEOIUJTH EY ECE 24-~35 HHAAH
FFA G99 pHe 53~702 FFoAul F7te 44 AgsiHou HdsrtdAs AHE st
HE d@doley, Fadadde o5 T oA Frted A FE 3 o) =3

8= AN

ol
(e

3. EY AdAd A= A3 7lsAd

7E As R WU

grlsh Fure F2 AWse] EGFast wol wAR Ad FETol AN T}

o) 57t HESE Aol APe FAHATHIY 2-9). B71E A A WEL
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TEFAE H8 129 i EH FIAEE 7St BeE s
Eokol g3ty BAL g EAHRDA, 1983)0 F5 o, pHet AV|dEsE FAE
& 2T 1:5% £33t 02 JHd dgA e FHeG
ESuAEs 2 EY 3N Hypor ARG vAE YE+ AT Nutrient
Agar wiX|o| A R Rose bengal WA NA Fusarium spp. ¥ 58 Komada Bl =]
A Ee]ste] FZASATH s A YAt ASBFAAJAME ESF 10em Zo]o] A
il 1A PR R ASAAHAANE SAH AT
27l NEFHE Z2AE7] Hil ESASAYTY FAEF shs2o o] F(100em)S
HET AYAYE F3F 20em, £7F 16mzE 39 2Z 2 10,0005 (10a)E A2 8t
o< HAAM AT H3 FF2 dHE 3HELR AU, ANESY

) ] H} AY
F& 2A) S8 A4 309 F 2ANM AESTES Holk BE AFsel HYF S
2eada, sy A9uA(Komada WA A WAFS Jedv|gon #3d

B A IS 27 1810a715) AFste EYTE AHedtes AAAM ES
W Harje2 ad 2-103% 20 43 Hurl2s Ry, FAZF7E fr71E Ag+ 2o
Eton Zold 2xW3tE EH, 10em €09 257F 20em Bk &2 Aot Fx
g7 10cm ZHololA 40CTE o d2 AL Addtie vvA] Agdae e 2 &
FAFRHZE 2-10. A). AF7I0 5 ES W Hurj22 Az dF Aurjd 22
B%E BATHIY 2-10. B). AU 271¢S MY F T 22E 26~37°C FE8
fARPROH BUE #7128 FF5E LEZole A Agtd dEA 2R 4F £
BalF A7 AL A2 AAHAY BAG 4UI&S 474 1~-2810a7| &) A+
e EFREA st AN EY U3 AEE A7) fste] 2R R B
¥l AbA9} o]AlElA v E E2A% A= a9 2-117 2o 93 YR By ol
ArEEgE A A3 FAYTY v BTN AP 159 F AdrFEEE o
19.9% = di7|ita =) 209%9F Z AolE HolA| Fhou, BA 1EF 2& MY
ArEEE 01%2 ZAMEJCH, 7l 1294 28 AYFAME 029 03%9] &
FEE UEIATHIIE 2-11. A). ojitEerae] A9 A 7d F #ATE 12%F B4
v, A7 183 28 AgTe A4F 2483 30%oH, Rl T R 77
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A AL P T ! Ty B e ol R L g B e ke T e e o T e e e L e e i o s e e R
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4&
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450

400

350

300

250

A ~e— 4741 10cm —— #H1 cm —— 7|21 10em

—— 27|21 20cm ~— 2X2| 10cm

b od Lt Ll L L L L L Lt L L L L L L L L L L L Lt Ll el L L

DV OO NN L LI LDLO D O D
Q- .Q7 O 00,.C°, .07 Q7 QO QY .Q°.CLO7. . ,
B NHETE S QR AT B 67 AT 6 )07, 67 N8 T K

S

C
B g A 10em & T #-— 7] 20cm | 12
i ceea--- U7 210cm & 2 U7/ E20cm = 12
e -- Bx 2l 10cm = 12 o— 2 X 2| 20cm & 12

A >,
\V ,\\"?/

A A\

g 2-100 EY FEAHY A 5718 FF
EYd U 49 Hur|2(A)3 A7 F F37)&(B)H 3}
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EGFALE F {71% A2 AT 2L

# 22 EGERAY A F EYAHS dE A
#

x 7 EY T o)A S pakcl By BA4 JE = AES
4 o] -
(£/102)  (cm) AP A 302 F  Ad A 309 ¥ 309 ¥ 309 ¥
10 20 0 20 0 30 30
2 A2
20 20 0 20 0 20 20
10 30 0 10 0 20 20
27l 2
20 20 0 20 0 10 10
10 100 130 20 40 720 890
32 2
20 70 160 20 20 3,290 3,470

% EY 300gT B

H 2-3 EYERAY F €/ A5 Ao 24 A

(FALY 1705, 1. 17)

A g b b oy BE qH o ) 2 wEA7 A ESH
(£/10a) (oll/5°) (cm) (cm) (cm) (mm) (T F&)
F2 7.3 10.2 9.5 14.8 50.3 16.4 6.7 a’
L71E 1 6.9 9.0 3.3 125 o0.1 14.5 23 Db
U7l 2 7.2 9.5 8.7 14.4 49.4 15.6 1.3 b
2 A1 7.3 9.6 9.1 15.2 bl1.3 16.0 0.7 b
4 A2 68 9.6 3.8 15.1 51.4 165 0.7 b

’SCDSV means specific color difference sensor value(SPAD 502, Minolta, Japan).
In a column, means followed by a common letter are not significantly different at 5% level by DMRT.
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EdeEAe F Egsetd 9sE nu, A we Aud AL FY, Fo|L

A1 EY AVAEE(EC) 718l ASS EJATHE 2-4).

L 2-4, EFRaNY ¥ EY sehy A5

bt

I T e OM NO-N  CEC AV.PsOx Ex.(cmol /kg)
(/10a)  (1:5 dS/m g/keg mghkg cmol/ke mgke gk i Mg

A 7 7.1 06 549 16 13.7 1,025 30 79 27
271 1 7.1 0.7 527 24 14.8 1095 34 84 30
07]& 2 7.1 14 547 36 174 1,086 43 97 34
2 Al 7.0 07 561 20 14.6 1091 34 82 30
g A 2 7.0 15 581 35 154 1,140 33 87 35

FAS7) Pated Ad UFA dHgel AXE ABAAN FholA

O
e 53 22 98 vl 18: 00ARE 20: 0074A 247 FoF FZ

NEg 5 72
F3e QARG ABFFHGASY vlolmAte|2)S B HEsel 1 BAHE 24
stk $AZE BYRL S EA ] BT
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Aol EH o|F AL A

AEAA X F7H71 ol FoA

HIAL Y] MRS 3%E EskEd olAl7]d A F
7hR] WG Eo] LIrteg z7)d A3 gFS B
HA 3% ojUld o HAHY Fho] o]FojXof & A

29 2-18. AN A @75 A HutolSoleh FaoleSole] U WIHEZE : FH)

£ 2-5. A9 ko] Sof YRR

otaj 5= /1003

o u}

dALsled = 39 239l 20.5%

g wWAkstook & Aoy

800

700

—&— 7 20| S O} {H
[ ]

600 =z & 2 0} 2| S Of

=]
-

KuAlR) |
il X 8}0] 2 Of (2 HFAFT)

500

400

300

200

100

0

=3t 105~755%7HA &85kt &3] BA 1571Y 4§

590 282 Ad & 5 YUTHE 2-5). T A7

49 1%
2] o EIE HA1 24

A AHPAT  FRAT AIPAT BEAT AR P
249 10¥ 0 0 3.0 0 0 0
2€¥ 17¢ 0 0 4.0 3.0 0 0.5
24 234 0 0 1.0 5.5 0.5 0
34 24 0 1.0 1.0 12.0 0.5 135
3¢ 94 0 0.5 12.0 16.5 0 2.5
3¥ 16¢ 0 0 5.0 22.5 0 4.5
34 23Y 1.0 0 205 295 2.5 0
34 29« 1.0 0 D.5 53.0 1.5 3.5
449 64 4.0 10.5 15.5 59.5 0 2.0
44 134 0 6.0 10.0 55.0 0 0.5
449 20¥ 2.5 23.5 3.6 63.5 0 6.8
44 274 1.5 45.0 2.5 75.0 0 10.5

_81_












olE Aol W T WA EAE FHEW vtes SEAN ZAAT
Eol did 5YA e BE7F o7 "olHoy unA AHEL BRIV FIHSATHE

o
)
L,
olo
=
=2,
Rod
N lr
0%!'
J{J
_9_,
ox,
PN
X,
B
N
—
%
C}\D
s
o
2)
H1
N
=
e
L
)
el
£

S|RE A X3 He 3y I}.E} ol& AAE o]&sto] AA A<

ol 5o AF2(%)

2} A & T
19 % 39 % 5Y T 19% 3% 5 ¥
o] =5 L5 < o 118.4 1395 121.1 100.0 93.5 93.5
A & 100.0 165.4 226.9 66.7 ' 66.7 53.3
Al %= 126.7 143.3 143.3 88.5 73.1 46.2
A A 1135 134.8 136.0 933 80.0 60.0
A7 1139 211.1 213.9 88.2 88.2 88.2
ul & 90.5 90.5 95.2 100.0 89.5 126.3
T A 122.4 285.7 344.9 76.9 769 615
% 93.9 181.8 230.3 93.3 95.6 102.2
ohE+al 3 113.8 153.8 1575 96.8 92.5 86.0
D7) XEY HEFEES XIS W AFTE 45 AR &0 FEI AS
TR 2w SRS 100%4 =& AF5ES HeUdon olgs 7 EH A
AX3 A gA =2 AFEAE E F IAWE 2-8, 2-9, 2-10). FF o FEE
gt 32 HA AA AER E7] dF g FxIdAut rtese Aoz wd
# o}
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R 2-8 715X AEFEEY FFXNAE WA S
szp 2z 2] A 58 (%)
ah2] - 193 3% 5 ¥

HF &+l Y 143 58.0 52.4 63.6

F-3bab+ e ¢l 53 26.4 20.8 24.5

A7 o] + ¥} 7} A 155 56.8 52.9 54.8

Z 73 o)+ 7R T+ Al @ 72 83.3 81.9 122.2
FA%H-AYo]+7} o} A F 206 61.2 57.8 68.9
GAGH-AYoj+7} o} A E+A1H] LY 188 46.3 46.3 57.4

AT L+ AHEAA 63 735 0.9 89.7

AT (YEF+& 1)) 76 9.2 3.9 0.0

Q&+ 53 89 52.8 50.6 60.7
B 2-9. "7 F7IEAAAA EIAXGE HA a7 39F)

FE2E TF 2 gHu5 A el AU 5 (vh) A5 () A 5 & (%)
ANZZ (FE+&0) (5008]) 80 40 50.0
Ht=+AF = (5008) 87 65 74.7

d3< gl 9 (1009) 120 60 50.0
A F-= 0 2l L (1004)) 100 80 80.0
A Z 5 (60% 5 =) (1001)) 72 83 122.2
£ 2-10. I B A FIRNRAE £ A 27
A EE 2H58(%)
143 3% 5 ¥
H g 2] o} 29.1 19.6 10.8
Hho] @ = 46.5 36.8 23.8
= I 51.1 48.0 40.5
a4 165.2 134.6 85.3
S 4 ol 76.8 67.9 45.1
ol d] <8 147.1 122.4 95.3
Az AlE v S8 S v Fuas 55 &4 2A FoA Hezlgotrt
AN EA 7 ARV F8A HRS e WAE A F 7 Ues AR
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N

| FsefAel AL 24 23 JAAdBZ AN 5719 BY] 52 43
= 86.7%% ZAHJAT Bl FEoF AFA @7HE 53009 £&

2 FPFAR AT 32%e] =717 21 AACHE 2-14).

% 2-14. FxopAuler BaA )] AR
(G kg, 9/10a)

R G 259 7 25 25 & (%)
O A E+HA AT 2,348 11,676 0,124 6,052 00.1
T3y 3,060 12,570 5,011 7,559 60.1

- ZQH  FAAY AT Aol |

B8 (A 2~38), A 3~48 AE) : 86534%/10a

ARAAA, MASFF 2 A4 1L :200000/10a
3 7FEY - A3 AR 93] 13,0008 =117,000%
AR FFo)d 13]x13,0009=13,000¢

& o 43]x13,00099=52,0009, JHE 153]x13,0009=18,000¢
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14 AL, Avle B2AY LrES A AldTE 7IHE oA &k, F7

< AR ¥ FAYTF

A2l st Rdch 27 AK

B 3. ALE 2E/AE 98 129 A
27] AujESE AVFEH i 3PS AR Y8 ddsdried @4 39~

T A Al MRS Y I8P

‘23 EFE 10a 9 10000F(F7AE 16em)2 dto] =248 #W=o 20050 99 14d

A AT 27 AulE wiAE PEAYHAMELEH)TF HeolEQ@E)E ERH(v/vE:2)

ste] AMg3tarTh wgAe ofnpzly) @7 AL gH(N-P-K-Ca-Mg=55-15-3.0-2.0-1.0

me/L)E& A& en, A7t F<ho WYY BeEle HE FHAFI7IE o]

FAF=(EC, dS/mE AA =7|FEH 37 74 = 06, FF7|HEH ZA37] 7HA =

0.8~10, Z#7]st £F7)de 128 FF82, ASd wehMe 9% I3 g8 147

N
)
(-
e

OmE 7T LoE o, &d ¥ A of 07: 309 Alzsko 15 00

TE AT gt AL HAS EYsAT. FEAIEY AldA e JdaY 3RO =

ulj 2] &} 3 -

14 W v714L dlolg 274 (Watch Dog Data Logger, Model 450, Spectrum Tech.

Inc)E ol§3lo 7| 3AEE FHSIHNT. ¥ S A 12¢9 44578 104 HH o=

A7} HAe] wwHee 2AAAT £F 2 R £8L 124 426 Aztale] 6~10%
O

A}
ARz zAsgor £8¢ #d Fo BHFe 2ARY 3 Adsgon, I

>

O
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2006% 29 2303 49 5% 2008 (1%E) TR 520 2,000u} 2] & HIALEI R o,
AdeEs 49 199 S@npyAYE S PAbsision 129 129 WAESAEYD HIYES

2005 0) 27840 Ao} Egkh Aol gole] WES L 3Yolt Y F2EW WL
2223 28 ¥xste UEE BE F WAL A BARAT BRYA T AFuA| e
3% A 2AE A8 7 T 1094 =7 G AAste] AP ARAN A ol A
EAE T

oo da %

A} AU ol &3 EYHRAY ¥ 1249 oteFEH T8 AZete o]Fs) 3¥
Ak A 749 B 218 BU1E £ 3 AR 2-15), FEFFE A AEFAA
7 w=%er, e AT FAYHTY vt A¥dE UeWA. 334 AT
TXE K1Y, 2AA AEFoA SE37F Bol A" ¥, X
Aol §71E Aol vl B2 B3¢ES Bith

A @ R . 1735 B ¥(%)

(¥£/10a) (kg/10a) =Xy AV 3} =z 3
% A2 1,350 107 478 30.1 22.1
97]¢ 2 1,795 08 o436 325 239
e k= 1,760 100 42.3 31.4 26.3

x 2287)7F: 06, 12. 21~07. 3 6, 832 ;213
+* PETEA(2kg 71F£)C 2 &84 5F (5 200g o1, AEF3H100g °]Ah), =EF(80g ©))
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1,890

0.3

1,895

16.1 9.7

0.8

1,299

2.3

1,346

10.0

20.4

7.2

677

10.7 10.6 1,443 23.0

7.9

)

601

05.0

1,930

10.7

14.6

11.5

900

30.1

1,418
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8.9

A A 5= 12,0005 (10a)
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43 T2 9EAge o Ay BATHE A 7953 149 F 77 53%9)

5%z uuith $REEAde wAs 2RAdE A 799 149 F 747

58%% 6199 WAME J1Esgon, $FEFALNG vlolmatelE HgA Y
247k 67%9h 63%9] $A7LE Lhehlic

ul, Adolg]gof 13 HAA WA 4FAFE PRI 2017 AEetglow, 23]

o

ARl 75 o] F 8FAFEH H=rt FUsil oy 35 WAlE AT E<t 10w
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Wz dato]lZofl s dAFTLE FAAZ 7 AT =T WAEFE 1,000
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A3A AHE AFESH IA vAEA 9T 9] 935 BA e
(d-sd74A)

1. A% AF=A 23 vy Ba 2 =49z WYFe] i)

)
8
lo
of\
o>
|0
el
sl
N
el
s
2
=
e
N
il
gl
N
Al
£
R
_csir‘
rg,
X
ol
o
M,
e
oX,
e
il
ok
L
T
fio
:3.4—_",
oy,

3l A HYTS FEord. £33 dodATae) AU EZ Y 9 F WA
(ZF¥R", Fusarium oxysporum Schlechtendahl f. sp. fragariae Winks & Williams)<
TY ol & Hd¥PAHAA L2 HUdH v AESAY AFE HukS x WA

228 A8 0T, FUEE 0% o9 F& F&AoA 387 &4 AP F o]y
&

Me& vl X [potato dextrose agar (PDA) medium + streptomycin 200x¢/mé, pH 3.0]°
Wt ZA S 2853 20C F2upd7])oA 2~-3d7F vigstd FAHE TF(colony)l A

A 2o v & EHstT

o
-1
A
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A= BT (Fusarium sp.)o 28 &7 AEH £3
Z%(Temp.) 20C, i =(RH) 90%¢4 A& (Moisture chamber)dl A 3¥3F X 7]
_ |
70% ethanol® 5% NaOCIZ #H¥ 4] ¥ ¥W 2 (surface-sterilization)
!
0.85% NaCl 4 g (saline solution)® FAl
_ |
%ol Bg& A9 v R (fungi selection medium)ol X4
(PDA + streptomycin 200u4/mé, pH 3.0)
{

A ZF WY T (Fusarium sp.)8 EX2ol(sporulation) ¥ 8] Y (pure culture)

a9 3-1. =27 A Aol B 9 F WA F(Fusarium oxysporum)d £ W

2) & Pl =E E4

g7 Az Bdde] g FEAEE 2= 7#8VAEE PGPRE €8T + YES
AAAZFH 2857 fsty Ade2 ZAF M A4S INH fﬂf‘?ﬂ"ﬂ o] 8le] plate
count agar(PCA) W= E%"}‘,ﬁQ. 25T oA 48A1%F vt &
A Zsto A AA3stq AAES st B3 AN EGoz2RY vAE Y&
Aste] AE2HE 5~20me EXS AFHsn FMEAY 2 ESHAHE ol &3k9
ddaFE EHET. AIAEY EWHLE AFT AEE tris-HCl buffer
solution(pH 7.5) 100meell 231 & FE 103 235:. AARE F wAd Eogle

BES BYHET(0.85%, NaCh=E A sl J%

1

i
o,
T
e
L.
Q
—
<
i
e

|

<

A v} *| [nutrient agar (NA) plate] <]
slAsta, FEEE LIS NA platese 30T &-2u) 7] (incubator, SW-901)0l] A
24~36A 2 Ar widRt F dFE s AMEMX Y Basid. 298" nAAES
FEFHMA A HFe 2 G colonys BAAAA €79 X HAdTd AEd FHAA
22 Heddael A3y Ao A&
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3) W 2 ARG Z23dd A2

P
=
T,
>,
o
o
>
Dl
o,
&
o
N
4
lo,
o=
2,
2
o2
ol
o
H1
g
fn'S/
r O
DN
N

)Xl ¢S PDA plate %] 133018 AFstn 2T 4378 Ao 44 F 79
Ax vlgse A A t(inhibition zone)E& FAste #FE Zgdo=

AR &< PDA BauRoA HAdTH 7970 vl & HAddE FF(colony)d] 274 &
St FAHEFet Blusd tad 22 HEeR YeEhUTh '

NT - T
NT

213} 2 (zone of inhibition) (%) = < 100

AT HEEA ¥ AHET : NT [colony diameter of no treatment (mm)]
At adS A3 e+ T [colony diameter of treatment (mm)]

4) 2= FF

Bergey’s Manual of Systematic Bacteriology, Microbiological Method, The
Procaryotes 59 "ol olste mAEo July A, vt EA = Ay AseF
A & AESIY A0 ESE 4TI (Krieg9t Holt, 1984).

5) wfokel AN Yx AT AT AF 9z HAF AA T

SD+B+P WA ]A 39 9t wjoks AT vjokels 10,000pmel A 8% EoF 94
Bl Ay cellE AAT & &
PDASH E3tate] 121ColAM 1557 da#atda, filter Aeldhe] ZAs W= AA vk
Aol gt= PDAMH F=)9k 1/49] wiF 4Ade B¢ ¥ 045um membrane filter=
o] 73k 3/49) wjek AANE EFete AU ZAEY wEd wjxE plated] Fo
Z3 tg FFolE HFdH 25T incubator A 797 wiGAIA HFE AAE
PDAC| HZ 3 =+ Hlast Rt '
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6) 9= BAF AF ¥ 2T W 2T oA 92 AT gA &%

A SD+B+P wAol|A 3U7F vokale] wjkd-g 10,000rpmol A 8% ZoF YA

Lot celle AAT 5, GAY WHOR g wjF AA AL 121TC, 1.271¢o A 1583t

ot L, filter Al WHo=E 3 v AANL 0.45um membrane filter® o 33}

2o AF & 8N AR WFee wx AT W FHdo] AT EFHo| &
Ely

797t 25C incubator St A vl FA|A AHE AxE FA G gRrTFe HwsHh

FAe st Aok g

1o,
Ao
N
okt
rj{_)'
el
e
12
x
fof
_t:i

SD+B+P wix||A 33Ut wfkst A3t vjgA-S 10,000rpmol A 88 o YAET
8t celle AAS = EAEs oz ZA T wiA = wjddo] @= PDAS &3]
121 Col M 15870 Hostd i, filter AHelsted ZAT wixls AA wjdde we
PDAU4Y F=)9 1/49] v A A HE Hitdt & 0.45um membrane filter2 o33+ 3/49]
doF Ao E3ste] ZASAT AT F WA plaed] o] 28 T RS
HF st 25T incubator ¢l X 743 wi¥AlA AT AHE PDAC HES dixT9
H] 52 5Hg

8) oo XA £

a4 3-13% Zo] EF FoA dXTY EAE By fsy =218 Ausls 7
el FrIHZ AFHE E XS polyethylene bagoll 2ol 4Col BASHA ExEF
Aol AR o, F 3479 EYGAEE ZxEF A ALE3 Yo

EYE ddaA =4 F EIGAE 30gs FEEY dHEH 13 AEE F mesh
H2 500um, 354um, 250mm, 106pm R 45um T o2 AMESEGTE APHE A= 509
glycerol 8ol A3 & JAETY (2,000rpm, 5#)3td Eda IS st 47T o
HystaA AAPr 7 (Zeiss, Stemi 2000~-C)etoll A 2 d-& ZAEIAY. 49 F#2FF

A= 27 7Z9e vy 98] 29% Chloramin T €0 2 1087

kil

C H AR SF31 100ppm
Gentamycin® 200ppm<] Streptomycin® &2 158 7F Az A Fs & gFgdz= 43
& At
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o7 ¥y ¥ ArE IMAT. dALH S FAA &9 Add @] ®eE oF Ien

= C Eo A Bejol el mel 20~3087 A E
st FxEE 3~43] dFo] W T alkaline hydrogen peroxide o2 FWA|7]3 T}A
HCIZ 24Fgd3s ¥, 0.1% Chlorazol black E &2 3 (Brundrett 5, 1984)0. 2 < M 5}od
5} 5185 % (Olympus, PM-2008kol 4 7Hd %42 ZAst9h '

rto

10) #2719 A

Morton¥ Benny(1990)%] Glomales % #7715, INVAM Species guide(1990) 2@ ETI -

Windows version of Arbuscular Mycorrhizal Fungi(1995) $& #%3}o] T A st4 ol

b ADAZFE v AEY &

27) Al A BAHE 92 AT g AFLLL 2E FENASL B
7] fotod FAANLS FHOE & AGAYY AMU EFe)A FAY ARE A

sted 220041F 2] @d#FE 2. EeE WAEEL 9 ddH(nutrient agar,

NA medium) B{R]0] FFetof dF(colony)S FAPA1Z T WARASAAN Ax BHATF o]

st 9)z2WS WA= A WA (Fusarium oxysporum)<
T stRh FeE AR HYdd s Erle gA] HEFE A drjoA wtAstE 9%
&

Ak WAL ne) AFFse] e L BYTE Ado] FA Yz WY
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= ZdgHA Eﬂ e A 'SP?J Hj X| Aol A 28C el =X
oz WAy 747 YA F FT FZALE A E3 [Inhibition zone (96)]

w7 A F AT (Fusarium oxysporum)ol ti3sh

ave dT 8t 2§
ND163 | 53.1%
ND167 52.5%
ND175 - 51.3%
ND180 52.4%
ND184 53.4%
ND192 48 49%
ND197 53.9%
ND201 ' 47 19%

2% ¥ (zone of inhibition) (%) = NT;I,} T x 100

" AT HAFESA F& AT F : NT [colony diameter of no treatment (mm)]
" AETFE AEE AT T [colony diameter of treatment (mm)]

Byl LAE x HAFINE FTFAEe A% $58 NDI9TS HAEO)
53.9% %2 FAIEAJQTHE 3-1). 1 U309 2 = NDI184(53.4%), ND163(53.195), ND167(52.5%),
ND180(52.4%), ND175(51.3%), ND192(48.4%) % ND201(47.1%) ¢ M= ZA3t= ol
S oA AwE geFol TANN FUAY FEHLL REF o Thd
gol FF FAHolol T Ao AZHM, B APFo| Rust: g FFE Y

20 2x QAREC dig o B2 A7 Eesita A E.

OJ

O
.
}é]

O]

AT T4

—
~—’

Al A A A B st Er]e] 91 B diste] ZdHE e F5<9 NDIY7=

FA87] Y5t wAE TF9 FHA EA S 54 2 AT AH 55
AES A= F 3-29 3-33 #Zr}. o|gst AFHE V|22 S 7‘%“‘5] AT T8
AASE A3 Bacillus sp.¢F 924% Ax FAMS 52 A% Bacillus sp. NDI97=
™ S A T}
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=
o
&
N
ot
2

g Alvt ND197¢] & % Asisty 54

. T Tz 2 Bacillus subtilis 254 A ND197

Cell diameter > 1.0um ~Z _

Spores round - —

Endospore + +
Gram stain + +
Form rod rod
Sporangium swollen - d(-) '

Parasporal crystals ~ | -
Catalase | + +

Voges—-Proskauer test + | +

pH in V-P broth
< 6 d(+/-) ~d(+/-)
> 7 ~ —

Acids from
p—Glucose
.~ Arabinose
p—Xylose
p—Mannitol

+ 4+ + +
_I_

(zas from glucose - | _
Hydrolysis of

Casein + - +
(zelatin + -
Starch + +

“~ 90% or more are negative;, +, 90% or more are positive; d, 11 ~89% are positive

)
AFetA ¥ XS JAst= Gram TR A"l dats Aol starch
_"

hi
o)
olf
rlo
=9
A
lo
.
)

&
£
03

iy

%)

\
-~
o3
93:
.
=t
o
O

rlr
o2
gi

nitrate reduction< %A, indole A=
&40l 9tk Methyl red Wg& &4, VP %22 oA Yehdor HS $42 K/A
ol¢lal & Edee X xvloses %A o]V mannitol arabinose® A o2 e
olz|g ANE EJYZ Bergey's Manual of Systematic Bacteriology, Microbiological
Method 5ol 7le® EF71Fd wat NDI197 o Bacillus sp. 5 %+ Bacillus
sp.9F 90.7% BT FAES) Ro® AU THKrieg? Holt, 1984) '
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¥ 3-3. 284 A ND1979] el 3 A33E 54

F = _
= A - A #%F Bacillus subtilis A3k AT ND197
= O
Utilization of

Citrate 1 +
Propionate - -
Degradation of tyrosine - +
Deamination of B )
phenylalanine
Egg-yolk lecithinase -~ -
Formation of
Indole — | -
Dihydroxyacetone ND +
Na(Cl and KCI required - —
Allantoin or urate ) .
required
Growth at pH
6.8, nutrient broth | + +
0.7 + +
Growth in NaCl
226 + +
5% + +
7% + +
1026 ND +
Growth at
5C | - -
10T d d
30T + +
407C + +
507C d d
55T — ~
65 C - ~
Growth with lysozyme q i

present

“ 00% or more are negative; +, 90% or more are positive; d, 11 ~89% are positive;

ND, no data available
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2. EG w8 AE o 27| A5FHH ad 44

b Am R B

A¢H EF F40AEL o]43 By 4SS Qolry) Y3 T AP ANEE AP
o] 43t Frt AT HFRFTE THY 59E)F FAAMOIERA), Lr)AE H Y
st AV AUFA Axd Ao A FaAFATH(E 3-4), |

EXAL 73 A 99 13L4(EAA) AAEEE 10a & 10,0005 A 2] 15am) =
st AAEY I &7 A 2k 2o (64emx22emx16em) 22y A2t AS3 %8 H| W
ZAV AT S 4UAE A AVE A2 F 40YRE03 ], 119 219) 159
A0 7k Aol wet #FA0m/F/3)) GHATE z+zt 7314 A s ATHE 3-5),

E 3-4. 27 AYA AAEEC 2 Auid

AulF el FF A7 3] & 7] T 27| &P A& -1
oA A€l
'05. 12. 9
QA& 71e} Al e = 2373 A
EokAu] AM3F 05 9. 13 '05. 10. 18 ~ *
LEFE7IE ol 7l
06. 3. 28
oFAVE
N A El
'05. 12. 12
¢ QA& Aol elar et
778 A3k 05 9. 13 '05. 10. 18 ~
- LU E FHATE FHste]
'06. 2. 27
QPAIE
A A
'05. 12. 21
- QA A o B HUEAYR RSl
Zl Qe Ak 05 9. 13 05, 10. 18 ~
£ 71 A} Ak ewmoe A
'06. 2. 27
LFATE
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# 3-5. G7ld AR FauAE AU

3 & BEHEY 84w %= SRR A}-4243

- A" Bacillus vallismortis - 200080} - 2 20¢0] 10n ¥ B BB EFHF - 15977
EXTN-1(5x10" cfu/mt) - B

- QA A Pseudomonas Chlororaphis - 1,0008] <} - & 2049 20md¥x & EEolA EY#AF - 15Y7HA
06(8x10° cfu/me) #F

- L¥7HE Pseudomonas spp. 06 - 40081 - & 2079 S0mi(FE LK) FAE 200gE - 15UA
(8x10° cfu/mé ©]/3) Y3 F E50) 3UF EGAF 3

14 A% 25 59+t
+ R F2¥E Enterobacter spp. CIO6 - 40084} - & 2079 50m(F2 170)sh A% 200gs - 1593
(8x10° cfu/mt ©}4) 21 3 F50 3939 EGHF e
(19 3345 852 &

o A U =
D) EFAA f& plAEd G2 27 A% F0 &5 73

FE MAES NG 2Ae By A4S EJL ¥ 367 2o EF vAE e
W&ol Aol AT TA we) Aol AR @k 15% W d5E 29
i AES APYF QWAE, 0AA dawo] 90~93m)= FAe g7ue] s Bk

AU (ar/F)S LB/ A7t 12262 GE Aol wa Ak Pl 4L
el TAL Hla] 2 A& Folt AJATHIH 3-10)

# 3-6. EGA M F& vAAEA WE B S EA
| H w7
T 9 F 939 % dud 9ud g, B M ———————
o] A) & (Wl/57)  (cm) (em) (/) (cm) (mm (em) Zol AAT A%
(em) (g/<F) (g/F)
N 2l 90 105 83 12104 163 482 143ab 24 250 112 37
QA2 92 109 89 1176 ab 171 487 158a 341 232 140 48
o mvle 93 115 90 12%a 154 491 134b 300 B7 123 44
o@AHT 87 107 90 1091b 160 494 141ab 308 257 115 40
232 87 109 86 1106b 160 488 137ab 328 242 109 43

“Mean separation within columns by Duncan’s multiple range test at 5%.
"SCDSV means specific color difference sensor value(SPAD 502, Minolta, Japan).

% Al 13k 227] 00053 10€ 139, 7H3Hr] 119 29
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A {8 AR VRS AHR7Y] Y3 EFAWG FAA, &7(SgHdex,
6dcm x 22cm x 16cm)oll A2 s F& PAES 72 AziydEz RIRE 23 ux]9

AT s xS,

2 Bacillus Vallismortis(EXTN-1) 5 x 10‘cfu/mt, Psudomoﬁas chlororaphis
06(0-sis) 8 x 10°cfu/ml, Pseudomonas spp. O6(2.#712) 8 x 10°%fu/ml, Enterobacter
spp. C1036( 2 #2~3 &) BXIOGCfU/mE% EF H A 8 xdd AHedd 20059 12€
254, 20061 1€ 27, zejx 2€ 28¥Y E¥ wiAE 7tZb 100g8 AFHY o F

10ge 2 90meo] 3Xste] 3023+ A&stdnh o] ARES 34 FAYH &3}

S

gAigt = A A 0.1mE 2 dEu|R|o =Zela, vidroM AFS 26T 1~2¥7H
S5 FASHES U} /ﬂl_ﬂ'%‘*% Nutnent Agar,

A= Rose bengal R ulA], &334 Pseudomonase King’'s B ¥lA|, =81

s{d
of
o,
als
o
an
@
H
a
)
i,
~
=
0%
o,
o
=)
0%
o
s

Fusarium sp. 25+ Komada WAl A B 1gd #F52 FAst ZASER o

L
-
X
4
i)
k1
rlr
O
Dol
>
1o
lo
ot
b
el
{1
G
1o,
ol
o
0%
Mo
ofN
N
-y
1%
N,
olN
N
_O'E
Aul
N,
o
N

z
ot
ol

A Pseudomonas RET AS 37|32 A4E RE AIYOA ZrsEsE AL
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10%ctfu/g soil

10%cfu/g soil

FAAMAA F& PlBE Hepgo] ge 9] 4]
+ 6.0~64"E A2 66ufje
3k

=)

i
.

2L +d
jov
= i

e
N

SF--

AAAT F A=

- 5i5

~e Ofarmpiard —w— Ofarmspeed

1m a2t X dddpdbrbrrrrrrrarsbdbbrbirdbdgpdr r -
—o— CONTROL

x4 Ofarmguard —»— Ofarmepeed
‘?5 - T S

FAAMANAN F& HABE T2 B

NN= % Hd H5
@ Aol 2
Aot L7 AT
1€]7F 27.1g0. 2 F*
T8 PAES

YEE ANG

o]

Z

2 UoljA "7 AEA H
o] F 8ttt 73 Al
T AT F
FIF= 2] "FEed ozt
AL & A= AR
F O 9471 a3t

Dec.27

Jan. 25

---------------------------------------------------------------------

-t EXTN

Feb.28

wngpee 0515

Jan. 25

10°ciu/g soil
=

)
o

3

&

102c:fu/g sOil

—t
197

Jan. 25 Feb. 28

&

—e— CONTROL  —®—EXTN ~&—Osis
- Ofarmguard  —%— Ofarmspeed ._

&l‘l‘lﬂﬂ-wmrm“-r
Dec. 27 Jan. 25 Feb. 28

a9 3-11. EGAA FE&uldE Ao & Ad(A), F%3](B),

% /4 Pseudomonas(C), Fusarium sp.(D) 2% ¥ 3}

j2]ell Hsf

B A8 &

Bolx| o} gL u
of #F(100me/F/3])g A7} ¥l
gy o8 mAE AHE9 16.1~21.6g9
AESH7] g8 #5A719 22 Pgez 159 ez W
A3 FAeed v mAE A2t K Aole
AR T #AFA FAANEGE EGAufAA F2] 4
MM d AFo] EFAufdl A& EoR olf=
VIE oA ] A A FEo] B2 %
Azke) ] FA A e el Ao AL
Z 5o Aded o)

A% ZR w7 71

S4¢ ¥ 3-8% 2 MAYE
| uls Mo, 9%, 4ol

B2 XA F vAES E
AAQFANE STAYE
viaf (" 3-12).

A&7

AATH. A,

rlo

=3

vE

J 7t
Pl Ee] 2ol B A

oo
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g Zole UUAT v AE & M= FAANANE EFA o A9} o] nAE
Aot FA g "l 2 zole AT metAd K& rlAdEol B A=
ZA) e Aoz BT o) A B A Aulo] AlL" w7} Balo)E 9}
AArdHS E3(1:1, v:vIT F7HIAZ 1 AU H53 Aow AZHn, gow
w7 x| 2k Wl 2] U] 28 & HIs £ ¢ I AEVF 2838ty ddH

001‘

O
E.‘

sy A7 Ot gy oge M T ure wzew 93

(W/F) (@) (“/'B; % @a'ghm ;o 0 (@it A%

152 200 110 07 397 304 420 319 9 3030 104

4 A 142 206 112 07 364 428 406 325 9 2913 100
essle 150 197 120 08 3663 412 33 292 9 2%0 101

T oewamT 149 195 111 06 341 414 411 334 9 2912 100
23 54 189 110 06 2982 405 390 313 9 2903 100

o 2 g 80 205 118 07 4193 421 380 300 9 162 %

q LA 80 29 102 07 4044 424 402 29 M 180 109
:j BtE 91 203 17 07 4379 389 409 307 9 1843 109
¥ og2vds 84 207 103 06 489 429 304 309 9 1737 102
23 88 193 113 06 3605 405 390 313 9 1693 100

% 873 #FA e 2005, 12, 4~2006. 3. 30, HHEAE 2005. 12. 4~2006. 2. 27

a4 A A" FERAES Ayg F wiA] | dEd ®
(2% 3-13) 9Bb=s A2k AR WES FIZ B4E Gasgon ﬂﬁﬂﬂ
e@ANEE Zrbste AFS HATHIY 3-13, A). AL E BUEE BE A
F71e FSTl $72 445 gasts A%E 29ty 3-13, B). FBA
Pseudomonas WEv L{7E= HodA F338tA 78t on, ALdy Lfgiyes

detaA Ssa o’ 3-13, C).
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A —&— CONTROL ~—&— EXTN —a— (Osis
| ~wi- Olarmguard . —%— Ofarms peed
16 - A e .
m - R
2
©
c 12 F
o
5
'-'.l‘.:.'lE 8 ]
-
4 +
0
Dec.27 Jan.25 Feb.28
B ~a~—CONTROL. @ EXTN g (58
g |+ (- Ofarmguard —— Ofarmspeed
«
S
@
E & +
o
5
NB 0 r )
O
m -
0
Dec.27 Jan.25 Feb.28
80 s s I ;
C —¢—CONTROL —#—EXTN —a&— (sis
----- - Ofarmguard ~%— Ofarmspeed -
S a0 F T
L H..-*‘"
o
& o
o 4l -
-
o
0

Dec.27 Jan.25 Feb.28

3-13. AN FERAZ A @2 AF(A), FF|(B)
3

A Pseudomonas(C) B = H#g
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3) 7|AuANAM w8 vlA=dd mE TV s 3 2% 79

£7)/(EZeut2, 64emx22emx16em)H 2 A 57] Bk FAA ) ALF FAe AlE
gthom f& AR #AF11I0m/F/3) = EFA} A QA #HFE Al7]o] AT
stden 1 Axe # 3-1034 2o tAE BFAME ARE(ai/F)o] 666~5090 2
T 47690 vls] thA Foh AAAHYA § ASE EGAW 2 ARG v =%
Agoldon, R AV JolXE eFATES nAE AZF 169mE FA 2] 11.6mmo]
Hig) Aol oz gk Hee Asel dAdHE FIAHLS AU HZH 3-14).

F 3-10. &71A oM 7& PAEA WE B7] A5 54

2w o
- T A B LR I L3 o] A Y e B I O

o] A2 (/) (em) (em)  (ai/F)  (em) T (o (m) 2ol AAT AET
= (em) (g/7) (g/)
o 28l 53 84 73 66 115 476 139ab" 248 308 256 35

3 A 67 92 75 507 112 493 145ab 230 278 244 30
eg7le 58 81 71 509 120 489 158a 244 239 238 22

T oogavWE 60 76 67 663 118 497 169a 243 2092 201 43
4 2 63 75 70 416 102 $2 116b 198 280 232 40
o 2 gl 7.0 85 73 558 115 173 152 238 - - -

q QA 64 84 71 518 102 481 148 B84 - - -

ki -

g LW 70 83 68 611 108 486 142 216 - - -

¥

QE A= 6.1 8.2 6.9 40 9.6 476 149 24.9 - - -

T2 2] 6.3 1.5 7.0 476 10.2 $H2 116 19.8 - - -

“Mean separation within columns by Duncan’s multiple range test at 5%.

'SCDSV fneans specific color difference sensor value(SPAD 502, Minolta, Japan).
% A 130 &27] 0059 109 159, A3y - 11€ 5
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AEEe BE AdH A4S £
FAAN TR oH, FE8EAE AYolMe Fadte AFIAHIY 3-15 B),
834 Pseudomonas LEE 2B2u T HdA ASIyz A4 =8sth =718}
o, I 59 AHee AST7ld 1 IS F 27 dxe AolE Heolx gdrt
(¥ 3-15, C).

714w AN 78 nAES AT F oA W | AEY ¥EE HA(TY 3-15) M
7|2

16
A —e— CONTROL ~i— EXTN —&— (3508
w Ofarmguard —»— Ofarmspeed
© N\
E 8 e i’
3 N e
l.ﬂu h
o NN
.\h .
0 -
Dec 27 | Jan 25 Feb28
20 e o e o e e B R .......................
B —e— CONTROL ~—#—EXTN i 0SS
~t-- Ofarmguard —— Ofarmspeed
©
T
@
£ 12 F
u .......
e
)
o 8 F
™)
O
4 F hhhhhhhh — e -
g A
>~ |
0
Dec .27 Jan.25 Feb.2B8
60 e B 8 B A B E B B E TP F PP o g o P S P o Py = kB R R R R A P g P P TP TR E R TR EATEAR TN AT AP AT P AT AT
¢ ——CONTROL -—#—EXTN —a&— QOsis

—st Ofarmguard —#— Ofarms peed

L=
an

10 cfu/g media
!

Dec .27 Jan.25 Feb.28

29 3-15. &7 A ANAM FE&HBE Mo wE AT (A), FF0](B),

&334 Pseudomonas(C) W& W3}
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3. E¥ #8 VAL o8 T 2T

12Pd et 2abd oA Pojzl AFARE FHOR FHET ATE T IRAHE
55 vetataz sldlA S48 AEFF A 53
AJREZ (B ST TAYE FAE) A s
A2 99 202 (EAAM) AHNLEE 10a B 10,000F(F AT 15ecm)E2 A 2 8k
A5 e vl ARKTHE 3-12). A=WE2 JARE AA F1= dudxe 76
AT L7IE B, wrldw duARet FEndE A A2 ¥ttty 73
stli, A4 ¥ 56UAREH 3FHAoE 53] # 6}@"0“%, A S B 3-137 2T

%4182 Bacillus Vallismortis(EXTN-1) 5 x 107cfu/mé, Pseudomonas spp. O6(2.

7t2) 8x 10°cfi/mE =7 EdAu) AEes2 Edd ourle drdg 53 EGAF
g ¥ 20060 11¥€ 30Y, 129 269, 20074 1€ 269, 283 2€ 239 EEZHE 10cm
299 EFS AAste] EFUIAE EHARE GG AT AE 10ge FEF
omeol Asted 3087k AFagth o] ABEL ANPAYR Fatq AN T A
0.1mS z- Aelulxlo] Eoatm, wjgr]olN AFL 26°C 1~293F, 2Fol= 26T 4~53
Hj 3k & ulAllE WEE ZASEA Y. Al Nutrient Agar, &3 °]4T Rose bengal
hA ulfA), B4 Hd2 Humic acid-Vitamin agar ¥iAlo] X|38tir 28T 3F-27]elA 7~14
Al FEE zASEY. 28 APl wel @] HAe A o FA
AE FF#Fol Erlv FF HASIIE gotRy] Yl A F o FEAH AEAAHAI

#Hel AT EY7IB(HZ-E ], A A 249998 3

g

e
-
=

% 3-12. 27] HEuAE A8 A4A) o) & Auj

AN FF AN SR AN Ay R

LHETIE AT
06.12.9 06. 11. 17 + 7| B4 gHAE
EdA A4 3 069 20 ~ ~
07.3.30 07. 2.23 - dxd #AF
. +5710E QUaE

el Fgo) 7lE
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E 3-13. B7]ol A& FERAE R & AA A

= B = = o 3
o 1T Eo"‘é*ﬂ'%‘:‘

2 e Al A& Y AR & 2 A
- QB7FE Pseudomonas spp. 06 - 40081} - B 20/ Som(FE )9 3AY 20gS - 159 7HF BF
(8x10° cfu/mt ©]A}) 93 % £50] 3UF) QU 3

JAE S EEOER)

-7l B 4 F|EAE 1.9%(Green chito) - 1L000W| - = 20709 2mE ¥ F ZEoM Aol - 159 4 HuAE

A
- 2§ Bacillus vallismortis - 200081} - B2 079 10mE ¥ & EBolN EY - 159 14 BF
EXTN-15x10" cfu/mt) T

. §718% Chelate calcium 5% - 100911 - £ 200] 20ni% ¥ % ES0A o - 159 17 JRLE
(Platinum) AY |

g, A% 2 nF

EFAMAA UL QB ABA A A EVES WAk ST Ao
zAel Hls 27le] A5 o= FEE 9P vAE RO UehthE 3-14). G5
eg7tEst J1EAS WY TH/F)E Aol B A vl 030 F= Brom, JUF
(ai/F)E B7tEs) JIEAS HPF Aol FAY 18409 Hs 2091~18462 chk
AA W G A5 FALYS} @A ol Pk Wk HL7]d] 48UABE o]
H4 9 5 AR A%S FANVE de Auste EFF AYsE Ayl o
tpa9 zole JFovt 7lgiE BFe & EAE gl AR yoddn. 23 ) A
AN Aerlel Ape] 4 4%e 22 zAuel &3t o 2 Qo=
Wzt ech

2,
Y
cir
n’
rir
F-.L- )'

i 3-14. 78 FAER IBEARA A wE 27 A5 54

P p—————r
——— ———

Lo S 0F 9% 9 F QU Q9% o, 2333 837
(vh/=)  (cm) (em)  (edt/5F)  (cm) | (mm (cm)

S BIE+T)| EA 7.7 3.1 7.2 2,091 17.2 487 141 24.5
o 28+ 57 247 74 83 66 1845 164 482 140 27.7
A4 g 7.4 9.0 73 1840 160 489 146 249

‘LBTIE BFe JEA HUAEE B, A2d A5 7w UHAEE ¥ I
"SCDSV means specific color difference sensor value(SPAD 502, Minolta, Japan).
* ZAMY 12007 29 27 |
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& AR} A&A4AA Ao wE 27 -’F@}i’}-’?—(?ﬂ/%"—)% FA7 17.1¢] B8] 3]
174~1752 H# 03~047] BIHE 3-15). =5 FA (88 %Brix)ol vla] 7| EAN=
GAAEET QBtEE BFO1 %Brix)E Aol EYTh AE(g - on,IEmE F71ZES

A2dl-g #FF(1923)8te Aol Fx2(147.9)0 vl Ut FHFAAS A
bl 2 Aol YUAL. ol dFZ2HE & vAEH 334 AA7 AS5H
THFd e S AR FT AR AdHEHA O 18R AAE qUAET | EAR
7] e BEot FE FFS vH By J8A AudlM 27 F4E& wole

rl-
—
o2 FHR. 187 AA NENS ARLTE AT A 9] B FEI} EL

AL 1AAES AlARERANN st PE ATATe} FAF AHE BRA

R, FAAN A A8 AA A 9 ©r] A W FHFE HFTA]
gt tha Aol ALY FIEAY A4 A U 004%E TR AR, #7
Ze-2 99.15mg/kgo]l FrEATHE 3-16).

E 3-15. % "AEH JARARA Ao 0E D7 {4 L faF EA

—m— wrar
— —

_. ) - _
42w TEAT AT ;fj’;; FF Ak A= AEE AETT AE
TR @M pae O @adm Loa b %) (kel0w) AF
a7+ o
et 175 182 91 07 1799 %0 377 B1 9B 318% 102
A X~dl+ |
some 174 180 90 07  1®3 405 98 25 8 3132 101
T 171 181 88 06 1479 388 405 266 97 305 100
‘o grte BT} 71BN GUATE B, d2d BFs} §7)2% QHULTE B Y

% 717 12005, 12. 4~2006. 3. 30

E3-16. A8 Aol o3 wr) AL U AR HHD
o Y EEN T
7] B A 0.04 % FAAW 4007, 1. 9)
M AE %] 99.15 mg/ke "
¥ A - -
sl AdSadd FETIAES AT F B U B WSS 29(aY
3-16) AF BEE FAY] Hla) 2gries) gad AN EHe I 3-16 A),
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F3o] A+ d2El HIFoA 4 FUAL T Hrel A B3} AFE HAT
(¥ 3-16 B). ¥ e A FE 7o & AolE Eolx FUH(aE 3-16 O).
EokAAAl X|3EQ B/F&(Bacteria/Fungi ratio)S B9, A 2E 7hd| Aol o} il
] FolA 47 =L AFgS HIJH2E 3-16 D). A/FE(Actinomycetes/Fungi ratio)
M= Mzt Zo]E HoJA] Aport Aol Ao mel FolXle B HUH
(¥ 3-16 E). |

3%

: & .

15 B
wi? 4 -
g 2
1 : uy
o, : oy,
- 34
§ 5

4 z

g ..E...;.............................--.?m.,..,.m.m........,.........T...................................:.. .................................. : @ : .

867411733 4812528 87/4:18 CFIZiz% o L8713 730 BBSIZFE6 HRELLZE AV R TNE

B/F watia

B30 BEAZIT5 824225 Y2 65/24435 06712428 0741476 4712525

108 -

AfE mtio

56731750 B57 1515 DYFLLER DIIESES

a8 3-16. ESAulolA IEAAA Ao wE A (A), ¥%°](B),
| Actionmycetes(C), B/F&(D), A/F& WH3IH(E)
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A
oe3 2
7b. 27 Al A7)0 HEA g3 IAE A & nASE] H4F HdTe
AR LS zte dFE 9 48t Bacillus sp.8t 924% A% A o=
FA T Bacillus sp. ND197=2 o 5} g o}
U, EG F AEUAES HEs uAEd HddM Ad 2xe 87 AFT7]d %3t
Z718td 7t Frldle 27 229 vl & BT
ot F%o] e A&EHor Frlete FEFoIUL, B4 Pseudomonas HET A5
T2 A4E RE AYdA FAdes S HAT
2t WA Fusarium BEE BEE AZdA ASF F7)d %3 F7lstes B oA,
A2 Aleed T Xol= YUUH.
ol, @718 A] 271 B FEUABES o]83 EY PAE #F B o= BE
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M4 ZESQME 2 oo 7|o 5

B7)e FAF WA FAE F 4 0Fo] B FEoz Az @y AZ A
Il 200738 71F 02 24%65, WAL 10028holth 1 F S/ Fobe 0%
(35.3ha), F& LA &7l 5135(234.8), A5 AfH] 1,83135(822.7ha)=E i d =7} 34
of Atk wEA B AF AL BRE @) Rpokgu) 7)&2 TAGLT Rrsx e
ZOAI2 o}ed EXF 44 ABS ol&d ALv)d] 27 g5s wxsi=d 9l

1. 5% 97 £2F4 71&A4E € 17171 A 44 A3

@y A8 AMA AR AA Aol g =y FAL FANA T FA AN @
A AMEL FPnA A AZHN $EHT '
des, 7ENY BEES Bolu o}y @y FE WANE AAe FAAN T &
= SR A Y 34 ANUES TUsw 48 Frd gad 5 '
BAAANE ZUAF A A4 27 Brobulold AT ¢
A 71EAY] A dHAE(11.8 Brix)®t E9U#(11.3 Bm()E gdgog )‘]%'3}%‘: Al
312)(104 Brix)ol #l8) &o} EAgAto] 7niH

7] J4 55 93 W2 YSAA B2 By A% B4 Ad= (RYE A 7
BEEHE vzsgEd, SNDE0) e BEAA wal Ago] Fshor, @) FHA
Ede] FAEE FRuEYEo] 2 BBUE us Tgth 53 GFuFULe Ty
B4 FHe] Y2BHEEUA B P REo g3 Ae) glglm At o3
B2 Ewed Fdo] Ttk FUFoE LEJ B B4 _
7(35C ooz T EHe) Ux ZAbo] Uehdth @7, 14 SR AHE s
NelX 232 HEAZe) £57 126 FaugE By AL ASAA S} WolA BF
g gons dagdge do] Ao ydrt

@y AuEel s AAREe Ao 2 ol ot ANYEIL TE 12,000
/10238 12muoe GAUEs} 2e42 4% GZ Uy So § 5ol
Z29t3, +Fe AAUES} 10a T 8000 HTE 12000504 Z5Helch 2] 24 2ol
N4 43¢ F A2 5 A BHoR JUYEE oA Fsdn Bodd

3o,

- ¥o
rlr
o
ol
ol
2
=
i
Y
™
ro

ke,

—it.‘..
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27] WE A2 AT 2EAA= 94 AMsAA w8 HL 9= PET €79 MPF
FEZo] "7 W¥F A T LA WE Fructose, Glucose, Sucrose®] A& ®H 3}
Z Aole AU

2719 FriA e FeokA AP FAA Y me EYV SR Aol Bow,
RFE QAN AP 2 49 o)lF WA FHYIE oY 7] T AT SHAANE A
g3 e FAolth frIA e 2] FPL 8Y e ~10¥ oo A5 119 e~
64 Azl #Ista, FeAs 98 4e~108 Aol AHse 124 T¢~69 T
S8sle agoli} 4~59 F8o] ERH o] Ha)Aujo] vlato] T dFvh "W 56d A

F7), T oA 27)e P SAA 2P 10aT FHE VIFe2 BA £7)
Aul 2,255kg, FE kA 2641kgo = TP Aujol] wlstod 2} 73.4%, 86% FFolth.
aAA e A E 10a% 29,3800 Yo EAH|AH thu] 1964% FFolth A4
A A e Ty ERABANN] ] 724%7F F4EE, Ad8E 829%7F Bk 4

Tk @7] HFE ol A /T BuEFE A JAF AHHE lha AYNE O
B 1A% £Foln, Agsdel 4 30000 A4S 19 4] 200ke

AT A e Y £371F 1547 229300 1hatlF
A wlg SHEE0g Mw/ANe Fiwo A 71F F AN B%Eol, 10g7I e o7

o wrlA E=HANA kegd 85090 FujH T Y= Ao} sF TS WMoz JIE

l

715 130008 Qo)1 59 ol 7AFTA T}Fo] 10~14gE FEZIE o] &ty JE
o & F ALY 23% AT B B 17T FA 10~14ge] FE74+ 5¥ =
NF £HE 1F 150090193, WE At 7~89 Holagon HujA AHE3
B} kgF 3142902 2wje] 25A w7} ATh '
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4 AgAe AIYHE Aol wte xol= ot i) ukAule] Hla) Bvjerbe
92.5% ~165.0%, A5 463%~570% AE =Uth. A 5 QQAoZME= 24 Fd

Sgsto] AUEE Rol1 TEAY 282 BiA2L Y 5 A

2. 75 271 Ay F2 W T Ao V=Y

7] ANFFHE AT & d= JIAFAAE dAdsty] gt AgE Ay, Feit
e 05~1% Txo THUYEF 05~1% FxdA 3A7EW LA 7hsd A=
LHEIST ol F7]ER AVMAE Fobstd GRE S A7 V)

oA Skl 2] A7FH FAlY AL ANT F Je Aow Az

E4 Y] AuA Aedez A8 AH ol FFES FohA AWFFo|E Laol
B3, Fokt SRRt JUEE WAL A @4FHe] BAZ YFEHD Utk E8 Ay
2Rl e AUFET B2 W B0 Afme 18R Tkl ot ¢ AGe

e w7t HAD, A $3FQ AL I Bl 43T T4t A A
F HEe 28 829 Sz A7 287 ANE A%
EZ AWe AY oFoixA @m: ok webd ERAMeN Fuleld $4d 4w

il
(=232) 5 6554 d7FFH dd ¥¥es A 23, ‘d3(=4A335) FFof ¢

FTEUA F7ke AAM S8 B HAeS A 2dY, FHA A= T
dA o] 28 AoHE SUiete 48 BAe7tA FHE 1 o, AU FFo|HE H=F
B0l 53], AL EFFo|He F¢, #d FFsky WA Frlo vl WATE oHE
Ao 2 YExt g¥Agors #¥EF 5 JIF4AA AS4U AR 37F
HA2 Ao Aulggo|¥E JiHom WAs] ot 2¢€ AeRH 49 Ae7A
W E F= Aoz YEnY I3 AL U 2= #gd we B o) 2w A
9 HAZE AT By AVFR Aol B2 A= vEy MG AujA &r)aert
T2e 2de & F AN I Bl ESHEA oM E HA pHet ECHYE T3
AH% BESs 24T Hert e ASsE AR o2t FudAw s7te] A28F
Aejel ¥ A Y-S o]l tom FyopAi] ke W WA v A Ews

. 944 AMeEsEEs WAsr] Hal BEAG Hrles



B71E AN T AESY FIAE FASHY. B3 EY U RS FHoldF
E 2 WA AY. gr)d dAse dFseE HY

o] &ole] Hs7t Mg Asty 2 9 dFe It A7 Holuh FH¥polFE Ao
A7l g AgAn, AeolEl gl 13 WA WA 45 AFEH dE7E ZE7H
AN &stg on 23] HARAG] 73 o]F FARE WUE ZFrkstgoy} 33 waleE AT
ok 10vte] W2 Hubolgol 2R dATTOE FAANZ F UYTh EF HAIFE
of YEAAE Xt om 30000z} WALsH=

]_
2% WEE fAstE Ao Kol 20007he WARSH:

FAGY $e AAHo

1z

g 5 QA0 =3 AR BAQYSE 3%2 EhEdl oAl AHE WA
39 230lE 205%747 BAGEe] LR x7]d] FBF B Fihe] WAL
wAsheloF @ Aol Hi 3% ould W WA Fo| o|Fojdet ¥ Hoz Bk
o " .

3. 4E AZAZA 24 A= 2T 27 d3 $A =4

271 AujAl A7) AEA 45 FAE A 7§ vlA=Td fAE 4
A4S zZte 78 B8 5A8Y Bacillus sp.¥ 924% AE FANS #FE FAHH
Bacillus sp. ND1972 4 4 3} Ut

EY T FEUAES AT MAEY WA AT dExE 2] AS
Z7reltt 7l 27) 2R KT 5% BAT AT EEE AL
5= Aol 1, 8FA Pseudomonas BEE AS 372 442 BE 2 ol M
she AHe Bt WA Fusarium EE ZE AN A% F)o] okt 2

Aol o, At Ales LA Aol= g
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AL 7] &%
O 7] Aujrle EYSE A FJdAT THA 7o
O MAF 7% AR FHLE FEI7HA AA 3 A+
O 471« AR B 7% 7|=2A5 7 °o&

2. 2353 A}

7). @7 ArlE - F o

At FAETAFAE (A} - vp X} EFAA] ATY)

O ATAE AL :3ATX, 4%, 29, BATFA(F 3129, AFA 1279)

GAolE AN AT A L2 AAHEor HHFIHF H (6%
Ax) H&-4-E Al2AN ZlsE '

FAMA = A2 T7] AFLS T 274 EAol
H

Rl
[
o>
o
9
A
rfo
B
9

wjol & 20~30%2 FAatm, B0l B oA 43, %) 13)(n A
A& o4 wjd4A FA o] &), ECE 1.3~14%2 &

AT v d Al FAE ALESoF 5

Hlg&d7 g3 JERZS A didH] 50 ~ 60%E (I ER L 450%E4/104,

S A XA 2009He) AEEE £ 8 + Y ERAW A AujE X F7F2o] Q3
Hld &8 + AR @]l 28 QP&
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2. UVGEEAE) AE AE(Cut Film)E o] &3 dFuA

AYERY HFe P oF 380melste FEAADHAN FEdTh A
E &S A8 99 AFele ez Rt BolA @A Dok o] W&
A @A Hn g st 5

2t

o gafol tg PAE
(BBl E A M) glod EAsF AgHoz A %k Aol AT
A4 HE B8 WA BT TAYYE AdGn 38 Ja7t 37

= A7t 9,
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m AR FE FAAAS I

A2k AL

+ B A2 QA (1A (759 2 2] 2}) Az FddA F A FUrE
AL#EE(Z 7 ol &) 30 226 49 2 307 331
HFRR(oL 22 8) 11 | 19 5 0 35 126
A F (o] ¢Hd) 7 15 1 0 23 63
k(7] oF7]) 11 47 9 1 63 143
MK H (e} 7] ) 10 41 5 0 56 139
iz (okvt7HE}) 14 52 6 0 72 187
e (FF Al mh) 5 48 5 0 58 90
K (o]vter7]). 17 79 21 1 118 117
i AR(EX]7]) 11 30 13 ] 55 55
FEE (T 30 39 7 0 6 170
% & (Ato]| Ebul) 35 13 38 4 90 43
FHE(X b)) 28 30 21 2 31 157
Hel () 15 2 53 34 154 4
W (ZHt71e}) 20 12 38 8 78 52
HrE (Y 7He 13 | 120 26 1 160 265
B L(FFofr}) 5 17 7 | 30 22
A NI(o] Al 7}2}) 9 49 12 0 70 104
B (FFol) 5 27 4 0 36 47
MEUCI2 AR ND 5 18 2 1 26 25
B2 (W7 ) 24 28 2 0 54 70
i £ (7] ) 23 19 7 2 51 81
(Al 2291 90 56 27 0 173 172
B H1(o}o] A]) 60 22 33 4 119 55
= (glel) 29 49 8 ] 87 222
58 (A7) 7 25 6 0 38 64
HHE(EE) 48 19 19 1 87 35
KPR (2 Q. AFH) 41 10 63 3 122 44
FLE (& A1) 55 98 52 7 212 126
mRED 15 26 11 2 54 30
Fiak (el 7lokul) 30 27 8 0 65 100

0 13 19

Bi(xEd) 2 8 3
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TE AZIA @m e v v A srEs
SR (A ekd]) 16 26 2 0 44 50
7111( 2 7} okn}) 10 59 13 1 83 246
i £ (3] 2.4 o)) 1 35 13 ) 7 58
i 11 (k73] 2 1 3 0 6 1
(2 A uh) 13 35 1 0 49 52
% (7h7ksh) 1 7 4 1 23 15
515 3] o) 9 65 10 0 84 78
(7)) 9 16 2 1 28 83
TR (359 7)) 45 29 28 0 102 42
0 (A7) 19 48 6 0 73 48
=l (U 7HA]) 6 17 3 0 26 63
A (T ol 2 E) % 183 22 0 231 250
K73 ( Q0] E}) 15 32 2 1 50 40
B (1) ok} 7)) 21 49 6 0 76 105
B 52 & (7} 3L A o) 57 175 16 0 248 219
(2 7) L o}) 9 60 4 0 73 63

2 994 2,108 696 137 3035 4,636
o 620 7 177 S 1560
& 3 1,614 2,880 873 137 5504 T~

05. 129, Fd5A4 Az o

% F7hESE Rad 9% AL £AE AN 27/ YR AFAFHYG HL FLE AL
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H S % FAo BEHon g AN 8 2THE Aot ASE EE S5 A4,
SHAE AuE T FFHL vk Hu1Rg BEF EYL gl o FoiAk 8y,
FEF Fo 22 B BEF #4S A7) 8 EF H@A AR g} T3
5 | Bt ZdHoln EFUSE FrE Ego
Hez @A fFdd 44 2772 FFsn Ao
% | 2] 7k 3HEe AAm gon, sugEE
slolelulx), Bt AeQdS o] S51W, 60~Bkghaol A4AE EF] BANY 5 Yoy
T3 ZuE ARE o §5H, 10~20kg/hasl 2TE Ede] FUTTH QBT gL
N2 12 AEZA Rart $eae BREo F5 ol4¥ & g AES YRS
+ olg3tm, HulABY R Mol EF A3 712 57142
PAAAE BEGE URe W5 B2E ATV T3 SuREz §3 soHe,
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313ty AFA 771 ENE FAUAFTAAE LA &7 dE FREA FgE
FE %9 #aEe ¢4 dwAolojof #u}. Pests} PredatorAtols] A4 8L 3
Ao g AT EHAQ F AT ol FAAL Uvt. 4F HH|FEF I 1T
MetA 8ol &4 93] predatorél 71—;—549} Hol& AFslxx Y <A 3y
s=59 AFAE HAYLEMN Predatord #3335 FAST.
thuringiensis, BT9} Z-& antagonist, H|Z2& -8 o] &3t W& g3 GFo] sFdulo ol &
Hi ey L AwAREL BTE X330 59 FERIATLAgME 57337
(Metarhizium)3} 7} (Beauveria)E ©] &3 A|g S st YR =9 A
BEatn YA E£F ANE WA Orius simillisE o] 438 5
3R BT Abamectins conjugation}f]?'% N=2$ Ao BT nl=Eo] o] 837 %
SFA ™. Orius simillise F31-&9°] 60-70%°]9 18 &= 1-2v18], 38L& 10vta] A X<
ARES A8 AaA71702 34, Abdr ?{} 20€ o) AbgrE 7|2 g3 1009171 <9
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Bl ztE e &4, RIEWUE F7t, X9 JIE FHL chlorosis, stemdieback,

Q
virusbotrytis®} 22 fungus diseaseA 59 TEH L 7ZAAZIY S EEAujdA] 73
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g EAH 59 sty vinifera F35°lt}. o] %< downy and powdery mildewoll wj$-
st} o] AR FUIEEA A YoAM WA FFY SutE Mol Fort
TS dHFTUTG (F71E59 90%0°]3°] vinifera FFLE AAHAL). 7 A3
7125 AiAELS AFEL Wl Bl FAE Ha vy W F 24 422 9
7174A87E 7|22 AFEEHA HAS Y downy mildewe] %7 TELE A
BUY + YUk olH @ BAYHE WA TUE FAYE WARYS 9P Wy

g, 71419 9, €7 EYY ¢=(compaction)S EF JU A T
2]]%2]-%_.-% AESY WA, AAEZ-E o] &3 vinifera FF52 A3A F7], fungal
antagonist®] &&3 72 FAEo] AFAE o wE Al ¥y xA uigda gl
28U oY e BE WHELS G F7H dZ Yoy AV A(HEA) AN A3
FF9 MEddel FxH1 Ao ECOVINOIAM = ol & FF Aui7l 7| &FH oz 3
H3u glon, o8 o olgd FEE9] Aujrt Felg gtk EF state breeding
stationoj A ol&lst FF Jfdo] A3 Ut

&

Zh. FxA o

=Y FrlEgAAE dAgd 93 F WA (thermic weed control)9} £33 WY
(physical method)ell 2|3+ FZAo7 31&=H o Aot 7122 Fxae 5L 7754
AA TFA FELE AHFL A, o)l FxAod EAAAQ 2ol AE-I HH
Ae, AYH Ae 52 TdaE g AR AEH dyo] SAUD. F/ZE Aul
ME &&, A4 AL & T3 d2887 o] FoA 1 Ut

6. ¥ A FoU§

7}. —?,—7]%% ‘H_—TL:Q: IOL (Institute of organic agriculture) | |
S dAT 2NN A FRée, F2PA, AT FD B FHL Fu
glov] Fo AT Wgoz

Options and stratages for water catchment area

minimising NO3-N losses by brassica catch crops
- undersown crops in potatoes to minise NO3—N Josses

nitrogen sufficiency of cereals

- reduced primary tillage : effects on root and shoot growth, nutrient uptake and

yield of cereals
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potatoes : optimising vield performance and tuber quality as a function of

precrop, amount and split dose of farm yard manure

potatoes/cauliflower : optimising vield performance and tuber quality

indicators to assessing environmental impacts of agriculture

indicators of livestock biodiversity

strategies of weed control in organic farming

Bonn tjstol| A 16km HojZ Xo YAjstil glon PHA7|2& 95C, ¥ a4+ ZFS

700~750mmeltt. E¢-E sandy soile]® 19853 H#EH A7t oJw§d Fekoly HEE
AbEetA] A ASHoz #wydle Aol AV 13ha® 4 AFHEE 4345
sl=1d winter rye — grass/red clover — potato — winter wheat — faba beans —
spring wheat ¢ 2.2 Aulstr Q). &A= 2FF 60ulg] AE ALFst=H BAE 7-10°
HA At Wo] AFos YWHIIER £A8 7] S4A4E FAS L YA

1}, IFOAM (International Fedefation of Organic Agriculture MoVement—s)
[FOAME A7 #715425¢ dEHE 172N 72 715 34 #7595
coordinatedt= R o]t} 778 d< 74‘3 oji} oo we} :11"45“'4 >0 2 9 BEL
gest 2ok ) $71%dd 9@ N84 Qe Ane AT B Fust AAHeR
28Es A=ES Ad 2) ", nady, ¢¥= %%_ & 5t 7‘]'5‘49]_ @3 3) UNolL}
FAO®t 22 ZA7I79 mARAS wa7] A7 EdodM f71sdes dE 4) 77
AAaEe] FARRSFELAHEST 74 A 5 IFOAM basic standards, Accreditation
Criteria for Certifying Programmes—‘—ﬂ A2, FA, B8 6) AL EwR, AR A EAY,
F9, AHS T w5714 39 oA A9 Folth

o}, SOEL (Stlftung Oekologle & Landbau; 5?4.11-711':‘?3111‘4)

= Uf 2 1961 ol ‘:“-"”‘E]i’iOtﬂ 2% 7|eAR WAL T

AAN B FES {7}1“5"‘}1 9= nlge] AF7)Tolt) SOELS AeRET §7)5 o)
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g AERIATL 2387
Prof. Dr. Dr. h.c. Cetin Sengonca’l FUXFTE o F9 AFE=
0 Developm'ent of biological co.ntrol methods :
- against thrips in the production of leek and onion
- against lepidopteran pests in the production of cabbage
- against aphids in the production of peas
- against scale insects on urban trees
o0 Development of mechanical release methods for beneficial insects
O Behavioural reactions of beneficial insects to olfactometric stimuli resulting from
O their prey and host insects as well as their host plants
o0 Integrated plant protection
o Effects of pesticide mixtures on beneficial arthropods
O Exposition of horticultural workers to pesticides during their manual activities
o2 53] ulo]le Abo] = (biocide) AT7F 143 o] it
5 AM AFEa e AFH HHo=E Citrus Whitefly(Aleurotuberculatus
takahashi), Eretmocerus longipes, &87}% 0] (Bemisia tabaci), Cameraria ohridella,
% x%F& A E 2l (Frankliniella occidentalis), Dicyphus tamaninii, Typhlodromus pyri,
Chrysoperla camed,' Q. olF A # (Thrips palmi)., T3 ¥ (Serangium parcesetosum)
5 olir}.

o}, A8 B 3 ALY 4 (Pflanzenschutzdienst Nordrhein-Westfalen)

Dr. Bohmer7t 2%ol8 2 d%E 4, % o, FAS=2AY, FAAGHR S FE
AZALG #AH GFE AT Y. FdNAE= HAHNANT FFe A¥xsEW
RE=A] 87F 22 2A7F AXgorsts Fof dnjidolAs Fe|E ol AT £ YT
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N
o] $PUts} Ego] S-S AAEE BHRE ol HIE B S
= glon Jdey FWolAE Tl 27 Esn (http/www.isipde), DEEL FHAE
HE A8 £ YT dBE BRojEAYL Bede H54e £UE Foldt HEdBL
2, QAN L cattle fly, =342 719 2E e d# Lot I apple worm$-
. %

5o WHo] ol4stel ¥ AW S aFdE A H0F2 HEL Balo]
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B}. BBA(The federal biological research center for agriculture and forestry)
AEAAT AT 1808 A= dom, Tl A FE o 3t &5+ Brunswickel
Ao ™ Berlin-Dahlem< + WHAlZ & =2 ot} BBAY 23 dHH Federal ministry of
consumer protection, Food and Agriculture(BMVEL)o|2t+= ZAE whEo|x] AHIA F4] 2]
TALAGFE F3835 ¢tk BBAE Plant Protection Act(1937)2} Gene Technology Act,
Consumer protection Act(2002)e] Wt A5 & a5t Joy HAZRSAT AHE
ojg] Hokol dg T vt AR F tEd AFolA 60F Y beetle, 1059 VH,
stal AT GMO #Ed) g AAL Halls T3 AAA
A&t of sttteE AZS A3 Jow, S EvE XS 838kl linolines
)

gad AAE WS A Yx ATl ¥4 YEF s WL FHsL AU

ok
-
ofN
o,
olo
2
i
=
Ho

Al. A1 A El(syngenta)
AA A 19 FF AAAZAG AAEE 2 HaEF 23 WUk g AEL AL

§3 gor FHYNE YAsn vk Ge] BRE Fu AP AN g F

#H o] X &= http//www.syngenta-bioline.co.uk®} http://www.syngenta-agro.nete]td. 4l
o] dolrR 7] A HA AL AFS Moz FEFY F24L SHF, BHeps F 5
ddl, ZA iz, gy ARl A Y E =93 vtdAEo gFA-E Aol

iy
s

At BF AFSS A8 AF AR ZAREES E98] wulFo] AHA] Be =gol

= AT

ol. & 3]Al (Katz biotech, AMW)

Katze 1059 HAS Aasl= A zA £2 ddola] Lo SA7Fo|E2H e il
il AT 27ROl E Absste "Hile VP AAAR] FFS AMEste A%

A of ot
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AMWS<SE TrichogrammaE &RAste 3AIEZA & HZA S AASHR &gk, F=2
AbeEot plumdl] W WAIE H8 AREsted 59RE 9€7HA dAwjEal 1 ol Yo
AM e Qakste] 37] Aol Fokok

A AZZAA B3 A Neudorff

Neudorff+ 1854dof AHEHULH F2 FArjel JhsdlA AbRste ISHFAAAE AH4d
ste FAlRA, S 12%9 FAAAS Hfstn Uk wgHolE wAsly] %
Ferramol 1% iron phosphate’} 5 A+ H @3#o|E°] YAE Hi & 7|32 7HA L
ALt o] AL HEo] REa Aldo] WS £% gt Aoz 1239 AXH ol

e

FAL & U AFolth Pyrol2 AlF= FE=2A 05%2 pyrethrine &3l<=THl

Td

BE 229 AHAF 7% 42 5¢€9 4 A AFSF=o= cinerin 1, 27V 7.3%, 11.7%,
jasmolin 1, 27} 4.0%, 4.09%, pythrin 1, 27} 38%, 35% =] ATH F A= A ulstA]
%3l Kenya®] 200078 o] A tholA Auig A5 AdF&ol 7P 49 o=
o AQELS 84%, Xelo]-gof A=z & 929, 93%, mealy bug ¢} scales 97%, 92%,
FAHI = 100%, =270+ 91% e =2 458945 KB

z}. A & 3| A} (Katz biotech, AMW)

A o] o}
AMW<E TrichogrammaE A4tstsE 3AZA o & HZ L& AAsHA Fuo. T2

Abahe} plumel U AE 98] AFgehd] 5YREH 997K Bufsta 1 ool WAL
Wavatel 7] ARstel EghTh
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