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SUMMARY

1. Research Title: Study of Revitalization of Phalaenopsis Export to USA

The 1st subtitle: Development of New Cultivar for Export to USA

The 2nd subtitle: Establishment of Masspropagation and Cultivation for Export
The 3rd subtitle: Development of Plant Pest Control System for Phalaenopsis
The 4th subtitle: Market Analysis and Establishment of Transport and Trade

II. Purpose and Necessity of Research Development

Phalaenopsis’s demand and cultivation area has recently increased. It is one of the major
export crop. There are more than ten orchid export farms and 20 Korean American farms
in USA. However, Its export has not increased due to the lack of technology and
cooperation.

Therefore, we want to develop new cultivars for export to USA, establish mass
propagation system, develop plant pest control system, establish phalaenopsis export

system, and activate export to USA through this project.

ITI. Content and Range of Research Development

- Development of new cultivar for export to USA

- Study on cultivation adaptability and market in USA

- Increase in masspropagation rate through tissue culture

- Masspropagation of virus free clone seedlings for export

- Estiblishment of cultivation technology for different cultivars
- Investigation on plant pest occurrence on cultivation

- Effect of chemicals and development of control measures

- Development of plant pest control system

- Analysis of present and prospect USA market

- Analysis of market of rival countries and correspondence

- Establishment of environment control technology for transportation

- Study on distribution in USA and sales increase

- Vi -



IV. Results of Research Development

Fifty superior Phalaenopsis germplasms were collected every vyear and their

characteristics were analysed and data based.

Preferenc of developed cultivars in USA were analysed Their pest resistance were
studied.

Thiry one new cultivars were applied for registration and eight of them including A113

were registered so far.

Efficiency of masspropagation through tissue culture was increased. Experiments of
medium contents, sterilization method, tissue culture container, and environment control
helped to establish the masspropagation system.

Exporting seedlings were examined for CymMV and ORSV, and only the virus free
ones were exported to USA.

Two million, fortyfive thousand, and fifty thousand virut free seelings were exported
at the first, second, and third year, respectively.

Several organic materials and plant growth regulators were examined for the better
growth.

Mite and mealybug were very rarely occurred with 0.5% incidence rate. Mites were
sometime severe in unmanaged old orchids. Shok, Chngchartan, Eunaedan, Zizon were

the best to control plant pest.

- Wilt of basal leaves was most severe with 30% disease incidence. Anthracnose and soft

rot were occurred with below 1~2%. The sixty one Fusarium species were isolated
and all showed pathogenicity on orchid and some had strong pathogenicity.

Fusarium, Penicillium, Cladosporium were present in the air as a density of 60-159.7
CFU per 100 liters.

Benomyl, flutolanil, rifzole, rizolex controlled Fusarium wilt effectively, specifically
when they were used as combination.

Mini cultivar ‘532" showed some degree of resistance to soft rot and wilt. A947 and A153 were
very susceptible to soft rot. A430 was very susceptible to mite.

At present the moss cultivation media should not be contained with orchid export to
USA. But there is no plant pathogen in orchid to export to USA. In the joint meeting
between Korea and USA, they announced to finish evaluation on plant pest risk
analysis of moss cultivation media on march of 2012. If the result is good, it will be
much easier to export young orchid plants to USA.

For the expansion of Korean Phalaenopsis sale at the USA market, we recommend the
foundation of one sale company with the phalaenopsis price will not be decreased.
Recently increasing market of mini Phalaenopsis with 2-3 inch pots is a good target

for the Korean export.

- viii -



— Packing and the other transportation method were developed for the quality control of
the exporting plants.

V. Achievement of Research and Its Application

Developed cultivars will be continously exported to USA.

Development of new cultivars will be also continued with the collected germplasms.
Established efficient masspropagation system for Phalanopsis will become the base of
export.

The results could be used for guidance for the farmers to control plant pest for
exportation.

In the joint meeting between Korea and USA, they announced to finish evaluation on
plant pest risk analysis of moss cultivation media on march of 2012. If the result is
good, it will be much easier to export young orchid plant to USA.
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M 23 =ue 7z 3

A zHGFAE vrold 2, Alg 2 el o3 ohekgt el wAo] XuFa Qli(Farr
5, 1989; Uchida, 1994; 01%@‘ e Jrﬁl 2000) SElvEtll = FES] A F7Hh S
U A ohoFst Wale o] RuxEa Y (E 5, 1991a, 1991b; Lee 5, 1999; 3h=4] & 2
g3, 2004). TS =AM S Bol 5 AEHE e AHE ASSde W ATt
A1, F2 AA YollA AuEoz A5 Au) Fo tSd BT o2 HE ﬂOH% g 4
Jtt. vl=e] A% aFH & (Phalaenopsis spp.)oll W3l A= Glomerella cingulata®) €3+ B4 H |
Alternaria sp., Curvularia [unata, Volutella albo-pila, Phullosticta captalensis, Septoria
selenophomoides®] <13+ U EFHH (leaf spot), Botrytis cinerea® <3+ AW F@o]¥ (gray
mold), Fusarium oxysporum f. sp. caitleyaeol 93+ 73 2 B H 25 (bulb and root rot),
Rhizoctonia solaniol 2138k B3] - &7]M8-H (root and stem rot), Sclerotium rolfsiioll &3+ 7]
EX L (basal rot) 5°] HILE o 011’4-(Farr S, 1989). v} dE o] He T sl
Erwinia carotovora®l] 213 AldA FEHW (soft rot) Fusarium oxysporum f. sp. caitleyaedl
o3 VoW (FEWR), Collectotrichum gloeosporioides® €3 A Botrytis cinereadl <3k
AL Fgol Fo] Hixo JUrHLEAEE T3], 2000).

olA Y ThoFst WEo] thoFst W o3 BAHIL Qe ez HiFo Qo) ¢
Ul M= a8 o BASt= B Cucumber mosaic virus(CMV), Odontoglossum ringspot
virus(ORSV), Orchid fleck virus(OFV)ell 218k 34 F 5" (Necrotic  spot)©l, Erwinia
chrysanthemiol 213+ M4 FEH(soft rot)o]l, Aol <3+ Is|= Collectotrichum

gloeosporioides®] 23+ ¥AH (anthracnose), Fusarium oxysporum. I. proliferatum, F.
solani®l €13 W)WM (root rot)o] BEHo] Ut} (FZAEH 83|, 2004).
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. AFEF sH@ 0T A dEEzA)
M AEF ZoA wFIA ABsts 2 FFE obd 1A% 2RO, IF 711, A3
W4T WEAol Fetm A% FE7L FEste] uhol

A502, A506, A538, A826, A853& E3] U
AEANA 2 FEo vl =2 71HE Ehow FET o] ot vl= XA ANA Au) &
o] 2 FFo| AN E FUth Tevh A290, AS44, A7172 TR o Fd FEH, FAH
<5 W dAo] gol 22y} wol e 7|59 nI ZRYgs JFIA Fe Aog FHuk
H}.
E 1L AEF 5 v AFNAM AEsle FF5Y 54 A
E ERR 2P [ mas [ s354° Boe E E A I
g
1 538 MNWR 5.0 1.5 2.5 11 63 11
2 711 MNDPsp 4.5 1.4 1.8 7+4+5,3+7 41
3 930 MNDPsp
4 970 MNDPst 4.5 2 1.8 5 35 2
5 A277 W 11.0 2.7 1.2 7 73 5
6 A290 MDDPst 6.0 2 2 12+4+9,8 48,28 4
7 A347 PstMD 6.0 2.5 2 9+19+13+8,10+10 100,57 6
8 A408 MDYsp 7.8 2 2.8 8+3 42 .5 5
9 A421 Wsp 6.5 2 2.8 6 30 5
10 A432 MDDPstsp 6.5 2.3 2 T+2+2,7+2+2 55 8
11 A452 Ysp 8.0 2.2 2.5 8 50 6
12 A466 Ysp 7.5 2.3 2.5 7 35 6
13 A469 Ysp 9.0 2.3 2.8 8,9+3 50,60 5
14 A476 Wstsp 7.5 2.3 2.2 7, 7 46 7
15 A502 WRsp 9.0 2.2 2.2 10 53 7
16 A506 MDYsp 8.0 2.3 2.6 6,5 21,25 5
17 A538 MDYRst 7.5 2.8 1.8 7 37 ?
18 A544 MDWsp 9.0 2.2 2.3 5 33 5
19 A554 MDWsp 8.5 1.8 2.4 8 23 5
20 A569 MDYsp 8.0 2.3 2.4 7+2 44 7
21 A576 MDYsp 7.0 2.1 2.8 4,7 27 6
22 A640 W 12.0 1.9 1.3 13 105 6
23 A693 YspMD 8.0 2.1 2.2 T+2+2,7+2+2 40,30 6
24 A706 MDYsp 8.5 2.1 2.6 6+3+4 25 4
25 A716 MDWsp 8.5 2.4 2.5 8 51 5
26 A717 MDPstsp 9.5 2.4 2.5 8 41 5
27 A820 MDW 8.5 1.9 1.7 10 38 7
28 A826 MDPstsp 5.5 2.6 2.1 12+5+7+5+7+7+5 82 6
29 A903 MDWsp 8.0 2 1.8 9 53 6
30 A940 MNDP
31 T181 MNWR 4.5 1.5 1.5 9 35 ?
]:l

a @ ZEMoZ L(large)s EZ7IE 3lH DP= dark pink, P= pink, MNLS %o =77}
mini(Gem ©18h), MDE £ 27]7} midiGem-9em), stéh spe 2ol 2559 AFY7F Ide
< 712719, Y, W, WRE 340] yellow, white, white red(®3} &41)& bl

D 3T 537 ©ele em, ¢, d: BAFA, SAFAE 1-322 1°] AL A
e Zol o] V= ZZE 3 R ol S WE BAIE Aoln Y= 3 EHtiol oHsie T}
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ofit ol

LAdE 54 GdAe
=i ERE ERY 25 ABFA | 257 | 344 | 45
g
1 A683 | W sp 9.0 4 21 2.6 37 5
2 A684 | MDWsp 6.2 4 21 2.6 38 5
3 A686 | Wsp 9.5 875 2.6 2.6 5545735, | 5
4 A691 | MDPstsp 8.5 7 2.3 2.6 50 5
5 A692 | MDWsp 8.0 4 21 24 36 5
6 A693 | YspMD 8.0 T+242,7+42+2 2.1 2.2 40,30 6
7 A694 | MDDPstsp 7.5 7 21 2.2 35 4
8 A695 | MDYsp 7.8 6 1.6 21 40 6
9 A696 | Wsp 9.0 6,6 23 23 45,38 5
10 A699 | MDDPstsp 7.0 9 23 1.9 65 5
11 A700 | MDDPsp 7.5 8 1.9 23 75 5
12 A701 | MDDPstsp 6.5 6,6+2 2.3 2.3 42,32 7
13 A703 | MDYsp 9.0 5 23 2.6 38 6
14 A704 | WstspMD 83 11+2+3 24 2.6 42 5
15 A707 | MDWsp 8.5 5 2.3 2.6 31 6
16 A708 | Wsp 9.5 8 23 2.6 45 6
17 A710 | W sp 10.0 14 23 2.6 66 6
18 A721 | MDWstsp 9.2 5 2.6 2.8 30 5
19 A722 | MDPstsp 5.8 10 2.7 2.8 37 7
20 A724 | MDWsp 8.5 5 2.7 2.6 32 6
21 A726 | MDWsp 7.2 7 2.6 2.7 39 5
22 A729 | MDWsp 7.5 6 24 2.8 35 4
23 A730 | MDWsp 7.5 5+3 24 21 32,19 6
24 A731 | MDWsp 6.5 6 24 21 31 6
25 A738 | MDYsp 7.0 7+2+2+2,7 15 2.2 48,33 5
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26 | A739 | MDYsp 7.0 8+2 1.6 18 |53 5
27 | A740 | DPst 105  [12 24 15 |85 7
28 | A752 | MDDPst 8.5 4 2.2 21 |38 5
29 | A753 [ MDDPstsp | 7.0 4 2.2 21 |28 5
30 | A755 | MDPsp 7.8 5 2.2 21 |34 4
31 | A760 | MDWst 6.8 8+10 2.8 19 |38 3
32 | A761 | MDW 6.5 12+3+12 2.6 19 |38 7
33 | A762 | MDW 6.5 24 2.6 21 |55 4
34 | A763 | MDW 8.0 7.9 2.8 19 [3837 4
35 | A764 | MDWst 6.5 11+5+6 2.6 23 |53 4
36 | A765 | MDW 6.0 10+9+4+5 2.8 19 |52 3
37 | A766 | MDWst 53 18,22 2.8 23 [ 5850 3
38 | A767 | MDW 5.8 14+7+4 2.8 19 |52 4
39 | A776 | MDWstsp 8.0 4 1.8 21 |25 5
40 | A778 | MDYsp 75 5 2.3 28 |28 6
41 | 8003 DPst 115 |9 2.3 21 |81 7
42 | 8004 DPstp 130 |8 2 1 80 7
43 | 8005 DPstp 130 |9 2.1 21 |70 3
44 | 8006 DPst 110 |10 17 1 97 6
45 | 8007 DP 135 [11 2 2 91 6
46 | 8008 DPst 95 9 2 13 |90 6
47 | 8009 WPst 115 |12 2.8 12 |115 9
48 | 8010 WPst 120 |12 2.8 1 100 8
49 | 8011 WP 130 |9 24 2 93 9
50 | 8012 WP 125 |10 2.6 21 |90 5
_ 24w 74 FAA9
w1 EXh e 25 84 | A
d f g
1 | A851 [WR 102 |14 2.3 5 43 2
2 | A852 [ MNDPst 35 |16 2.2 19+2+4+6 47 6
3 | A853 | MNDPst 40 |16 2.2 18+7+7+8 47 7
4 | A854 | MNDPst 3.8 |16 2.2 24+5+4 5543 |7
5 | A855 | MDWsp 6.0 |19 23 11+5+6 53 6
6 | A856 [ MDYstsp 7.5 |19 21 11 50 2
7 | A857 | MDYstsp 7.0 |18 21 8+338 56,54 | 4
8 | A858 | MNDP 45 |23 21 15+10+8 47 8
9 | A859 | LPst 1.0 |16 24 13 92 6
10 | A860a | MDDPst 9.5 |22 16 12 85 5
11 | A861a | MDDPst 95 |18 21 12 101 5
12 | A862 | MDLYsp 7.5 |22 24 9+3+3 55 6
13 | A863a | MDDPst 9.0 |19 16 11 73 7
14 | A864a | MDWsp 60 |18 19 4 22 3
15 | A865 | MDWsp 8.5 |23 21 5 37 4
16 | A866 | MDYsp 7.5 |15 21 5 32 6
17 | A867 | MDWsp 9.5 |26 19 10+6+5 72 6
18 | A868 | MDDP 6.5 |15 19 6 50 4
19 | A869 | YspMD 8.0 |18 24 10,10 6060 |7
20 | A870 | MDDPstsp 8.0 |18 21 4 40 5
21 | A871 | MDDPsp 85 |18 2.3 5 32 5
22 | A872 [ MDDPsp 85 |19 21 4 31 7
23 | A873 | MDDPsp 8.0 |19 21 8 28 8
24 | A874 | MNDPstsp 45 |23 238 5 20 4
25 | A875 | MDDPsp 7.5 |21 2.2 4 43 5
26 | A876 | MDDPstsp 85 |19 19 8 70 7
27 | A877 | MNDP 8.0 |26 26 6 43 5
28 | A878 | MDLYsp 8.0 |26 26 6 30 5
29 | A879 | MDLYsp 9.0 |19 2.2 5 32 5

_13_




30 A880 | MDWsp 9.0 19 1.9 6 43 5
31 A881 MDLYsp 8.5 19 2.2 5 47 8
32 A882 | MDYsp 6.5 15 18 6 44 8
33 A883 | MDWsp 7.5 16 2.3 7 36 8
34 A884 | MDYsp 8.0 2.2 21 7 48 5
35 A885 | Wsp 9.0 21 2.2 7+3+3+5 65 7
36 A886 | MDYsp 7.5 21 2.2 6 50 6
37 A887 | MDWsp 9.0 21 1.9 8 72 6
38 A888 | MDYsp 9.5 21 18 5 45 7
39 A889 | MDWsp 7.0 18 21 6 30 7
40 A890 | MDWsp 7.5 17 21 8 42 7
41 A891 MDLYsp 7.0 18 2.3 6,5 47,32 6
42 A892 | MDLYstsp 8.0 21 21 8 41 7
43 A893 | MDWsp 7.5 21 21 8 48 7
44 A894 | MDYsp 8.5 21 1.9 5 58 6
45 A895 | MDYsp 8.0 21 1.9 7 55 6
46 A896 | MDWsp 8.5 19 21 6 67 6
47 A897 | MDWsp 7.0 16 2.3 16 33 5
48 A898 | MDWsp 7.0 19 2.2 6 30 4
49 A899 | MDWsp 7.5 2.2 2.3 7 32 6
50 A900 | MDWsp 7.5 19 2.2 7 31 5
_ 3 4 frixidl
4 s 2" [ 2 | SR wA° 25 834" |
c g
1 AB51 MDWsp 5.0 2.3 2.8 4 32 6
2 A652 | MDWsp 8.0 2.3 2.8 6 35 6
3 A653 | MDWsp 9.0 2.3 2.8 6 30 5
4 A654 | MDWsp 7.0 18 24 4 25 6
5 A655 | MDWsp 8.8 2.2 2.6 7 42 5
6 A656 | MDWsp 8.0 2.6 2.6 5 33 5
7 A657 | MDWsp 6.0 15 2.6 5 31 6
8 A658 | MDYsp 8.0 2.3 2.6 7 37 6
9 A659 | MDWsp 8.0 2.3 2.6 5 31 5
10 A660 | MDYsp 5.0 17 2.6 5 30 5
11 A661 MDWsp 5.5 15 2.6 4 27 4
12 A662 | MDWsp 6.0 16 2.6 5 28 6
13 A663 | MDWsp 6.8 24 2.6 6 22 4
14 A664 | MDYsp 6.0 24 2.6 4 18 4
15 A665 | MDWsp 7.8 24 2.6 5 19 5
16 A666 | MDWsp 6.3 18 2.6 4 21 4
17 A667 | MDWsp 7.0 18 2.6 5 23 6
18 A668 | MDYsp 7.0 21 2.6 5 25 7
19 A669 | MDWsp 8.5 2.3 2.6 4 23 6
20 A670 | MDWsp 8.5 2.3 24 6 27 6
21 AGT71 MDYsp 7.8 16 2.6 1 22 6
22 A672 | MDWsp 7.8 2.3 2.6 4 27 6
23 A673 | MDYsp 6.5 17 2.6 5 26 5
24 A674 | MDWsp 7.5 21 2.6 4 27 4
25 A675 | MDYsp 8.5 21 2.6 6 32 5
26 A676 | MDYsp 7.5 2.2 2.6 4 32 7
27 A677 | MDWsp 6.5 21 2.6 6 30 4
28 A678 | MDYsp 8.0 2.3 2.6 7 42 6
29 A679 | MDYsp 8.5 2.3 2.6 6 38 6
30 A680 | MDYsp 8.0 2.3 2.6 7 33 4
31 A681 MDWsp 8.0 2.5 2.6 5 30 6
32 AB82 | LW sp 9.0 24 2.6 8+5 45 5
33 ABB3 | LW sp 9.0 21 2.6 4 37 5
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34 A684 MDWsp 6.2 2.1 2.6 4 38 5
35 A685 MDWsp 8.5 24 2.6 3,2 35,21 4
36 A686 LWsp 9.5 2.6 2.6 8,7,5 55,45,35, | 5
37 AB87 MDYsp 8.5 2.6 2.6 5 40 4
38 A688 MDYsp 7.5 19 2.6 5 40 5
39 A689 MDYsp 9.0 19 2.6 5 35 5
40 AB90 MDYsp 8.5 2.1 2.6 7 43 6
41 AB91 MDPstsp 8.5 2.3 2.6 7 50 5
42 AB92 MDWsp 8.0 2.1 24 4 36 5
43 A693 YspMD 8.0 2.1 2.2 7+2+2,7+2+ | 40,30 6
2
44 A694 MDDPstsp 7.5 2.1 2.2 7 35 4
45 AB95 MDYsp 7.8 1.6 2.1 6 40 6
46 AB96 Wsp 9.0 2.3 2.3 6,6 45,38 5
47 AB97 MDYsp 9.0 2.3 2.1 6 37 5
48 A698 MDDPstsp 7.0 2.2 19 8 56 5
49 A699 MDDPstsp 7.0 2.3 19 9 65 5
50 A700 MDDPsp 7.5 19 2.3 8 75 5
a : EMoz I(large) #=Z7|E FslH DP= dark pink, P& pink, MN2 Zo] =7|7}

mini(5cm ¢35}, MDE £E9 Z7|7} midi(5ecm-9cm), st} sp=

£ 712719, Y, W, WR=

b, f : 353} 337 Fele emyd

¢, d:

Lol
3z

o AT
Aef = E

ER=ad ik

A, 3FFAE 1322 10
th7F & 7l o]
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1. Z(ff) 2 s}v . Phalaenopsis spp
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1. Z(ff) 2 s}v . Phalaenopsis spp
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1. Z(ff) 2 s}v . Phalaenopsis spp
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1.1 38z& Sl Fol st wAgas Agdo AFEE AFAe] 57
5 (k) 8% (%) HelsE A (EAE)
opupdl e} 54 abamectin 1.8% 6.7m/204  S2EHAIAE
Axzz e §A4 fenpropathin 5% 20me/20 £ Yy E(Edolas)
H A A fenazaquin 10% 10me/20 2 St (FHA L)
g2 vhdll 3A pyridaben 20% 20g/20 ¢ Abvh (k=4
Abolo =u gkl B8kl cyenopyrafen 25% 10m/20 4  £IZE=AE)
ol UEH HgF3sA acrinathrin 5.7% 6.7m/204  FAE(EFEALEE)
202 A)H A EA spiromesifen 20% 10me/20 2 A& (FHgE)
H #H LA o] E oA 3 A] bifenazate 23.5% 10me/20 2 ol g}nfo] E (A1 A E})
I
22
o A% @ 1@

ke AsA ¥ T
Fel AR e 59
119, 11.7%, 12%=2 @3] zhaF ol aoyxﬂﬂﬂ 87~100/E/H WA wTF we o 0}931;}
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.12 3] FoFol 3 A&FA FAE AY

AT ST AE (%) WA 7F (%)
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a9 3. 1.5 3 02019 EF

FHT zeries 157
MOLe series : 407

*MORt series : 67
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294 274 248 Sistel 1haE T AEEY F4E Role Thves
%

23 Hdd TETE T e HedEs 1A }9315}

o Hegel that Mg HA ol AT BT A PDAOM 7°‘7P ikt &, ¥
AHeAG 10714 34 ste] PDAd ‘:“‘o}‘ﬁq o714 AL single conidia® THA] PDAGC)
A &, 28CAA] 7L7r vjoksle] 1% PDBE Yol 27 WB oz Fo| Wl H, petri-dishe] &
T 7HAE ol&sle FAMAES AUl TAEEN(1.0x107 CFU/ml) S 5Tt 3~6714 9
RS HolM 98 Fdste] EtOH 70%2 EH4AEsIL BE5FE F5A1%1 B filter paper
T &E petri-ddishte] E3th o dddfe] XEgA ez FH3 HET 5 JS oHF
39T 7 A TFEE FERAE S8 AdFo| HoFE 2z o|d Aoz WES
%, 28CollA 253 wjeksty W HAEE sty 755

T
oy
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Y

K
(-

Mol Oﬂfﬂ 23 HAdAdS B9, 16719 H§°J‘FL°1 1‘_ d
B9tk MOLe 01, MOle 03 Zz#]12 MORt 033 & 371 9] —zr
Holm 7 g HAAdS Uiz s 02 45 AT
AAF4E BT (R 3.2 1). TFHHY AESHS o #FE
Ao ddS Bo Fof Frle wel, e A sl meka] Hagdol
AEdEA=7 AFe met AlEeHe F3 A=rF Bt vEld &
E58HS dodl= HATFY Fusarium &0l £3= F. solani S ¢

T FHAEH o]FoA E3], F. oxysporume] €3 o] 7} ZtkeE Aol HuHEtt (Kim,

llo- to o ==

/-\

+ 20% ~ 609, ++ 60% ~ 100%, +++
2.1 HEAd AA. sk < 20%, + F, 20% ~ 60%, ++ 5 A, 60% ~ 100%, +++
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5. Aul 24 Wl 79 ©E 37 T HAdE 2= A

P A 24 B 5 9% 2YEH hedl ¥R, % 9% TIIE 4 7o)
Air Sampler (MAS-100 Eco; Merck; Darmstadt, Germany)E ©]-&3}od Z+z} 100L9] F7]
BAFY UeE 2AeHth. Fusarium spp.© Aeluj =zl Komada ®) 2] ¢+ Water uj =]

N
fru
2

o2
)
O o md oy

H3 7] T BATS 28TellA 3~5943 widd ¥ T dFE SHEAL, T =

ol wet PDA WA 2 T& £FEd sttt ©F 3 Tl distd dnE 8Fe 9
o Streptomycin 50 ppmo. 2 FH7}g mi-¢- kAl 3HE PDAo) 128749 & X/ttt %
dArlgstel v 54, FAA, AL FRS 5 55 BESA F& & FEAA 4t
il

ot

=
£
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O
O

2

IH 4. 1. 33 Aw) 24 W Air Sampling 79

—t

v Ad 9o

¥
e

swttt Wi B water agardlA FHE HAFe] "WEE 100LE 60-159.7 CFUR % o]9]
Ax FHHE Zfol7} F& Ho Fom, Penicillium, Fusariu, Cladosporium FEo] F2 %o
AZEUT (F 4.1, 4.2, 38 4.2 ~ 39 4. 4). o 237 wjdEs FEjol 2AAH A
S35t HEed AL AMEE FEjolle Fusarium, Rhizoctonia 5°| ZAZE A @&gk7] wj&o) o]
23 AT AGe AuzAolA EG Fd ZAste ole} e Fo| B HAY HE: ®
= W7o B wet daE ez Az
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A1 5RS Au £ TF 99T 9

T WAy Wx (CFUY/100L)
H <]
1 2 3 4
Komada ®}#| 159.67 132.0 94.67 72.33
Water A 125.67 102.67 79.67 60.0

“CFU: colony forming unit

a9 4 2. Aui2d Wl 79 F7] F HYT (4 KOMADAH A, &} Water HiA])
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Alternaria Cladosporuim Curvalaria Dispira Fusarium
a9 4. 4. 24 A iyl AEE dizdy AT

O o a o IR S
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. 420 n¢ 24 driFd £y F3old & FF

3] & (genus) o] 3go]
Altarnaria spp. 6
Penicillium spp. 45
Curvalaria spp. 3
Cladosporuim spp. 36
Fusarium spp. 26
Dispira spp. 1
Rhinocladiella spp. 1
Unidentified 10
Total 128

SHIOoRRE EE3 Mg FEE HAAES HAs] st AREHL e v E
ttE, F, dE, aFsh 22 57 98 FEe ARSHTh 1% NaOClz 2027 29 42=53
Z 2= petri dishi) BF+E A4 filter paper¢lo]l ¥ 28T 270l A 247 uj

=R 3
sl dholAlzl o2 121TC, 2087 F ¥ A TKS2 (Flora Gard LTD., Germany)e] &3l

e
o]-lN
52
Au)

Eet2Yg RE] s 73%, A7t FAY woprt o Ay 9 E AAT H,
1% NaOCIZ FWAE3lT 1/2 MS wjAd| BEatgct 323 108 589 &, a4
12018 BT5E do] 27 "HEo® FZol Wl F, petridishel BT 7S ol &ste] FAAES
Asy T }asﬂ_%@q(lo x10” CFU/ml)& wHEth ¥a 23] Eokd] ¥ FEhel 20m¢ (dhe] 729,
400p02) 4 B335}

Aok
in vitroo| A 7] ‘%‘%*é ZAFE Sl H B ERlE 153 5% 59 71 iﬁﬁé}@l =
7)o Fusarium$®] XA Ehed & < (1.0x10" CFU/ml
Huk B9 2 S5t 7|54 tid HYAE ZAsHH-

o)
o\
ol
L
£
ok
o
™,
24
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k1
S

= Y9 HLAT Fusarium spp. TP 12018 Agsie 13,
4 H2H 29, i—ir% Xﬂﬂd EPE 7]—r°ﬂ el Lol AN
| %

o A= v‘f—ﬂ% Hé‘% Fusarium spp. T3 &

, I 1
(® 5. 1). &€ #F9] 107} #5523 2 AEH ErvtE o= B¥d
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HEde FAA PDACIA 747 HFT F, T4AHAL 10744 54 8}04 PDAS] =%

sttt o714 4L single conidia® THA] PDAC] At &, 28 °Col|A] 797t wjokste] A7
< Yo di "Eo® Fo] Wl FH, petri-dishe] B 7HA S o] & o}oq %Amg ] Tz}
Hetel (1.0x10° CFU/ml)S PS5tk EtOH 70% 2 EHAES sHTL slRdgos 9oz
S AAS T HaFE A "H filter paper F FAS 7t petri- dlsh0P°1 ot gx2=28 A
Agk F-& 912 paper discE &3]3 FH|E ZAFHAoZ FES] HAlo] FAUTh FF A
TE 250ppm FEE HYsPa, AFAE 2= o] EEHE o]fste]l I ol HES
S T UEE AEsta 28 °Col wiFE F 3d T x4} V|ESUTH

WA Fusarium oxysporum 078 &S AL HETFAZHEYH i@l FHSA
Ut 2X23, ZEY T F4S A3 RS AESH F4E UERA gfobs] #HA
7 & A 2 FHE FF FUHAA Y LE W

o2 eyt (28 6. 1). 9]
A AHFE B TH Fog Hdurd
do Aoy FzEo TIARA BF
ApA &3t

~

a9 6. 1. AFA Aol 23 Fusarium 3FEAIES
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AT EF AdTE A% A P4 @
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olol Zo] ZAME FHTF 65.1cm, W=, grde 748cm, 71.2cm A=W THE
gl HlE 83.05eme] T2 HHES EYT (X 7.1, £ 7. 2). ol WLy ZFExY
HAE EFstd AYT A AT AEH Boolygt REHIFHE FAd 7] AT
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71 Y FEY AMESHEY EEHEE HAE AT LAl o o] A% &

Qo] A& (mm) ol & e
ok ur 0
&% + SEM" + SEM dAZF%6)
232 62.2+0.16¢" 56.0 + 16.2a n.a'
W = 75.9+1.43b 36.7+ 3.3a 4
zregy 74.6+2.49h 31.3 +4.9a 45
Wed + TEEY 87.9+3.7% 13.3+ 4.4b 77
"EE A}
PP o] wElols SiEle] oW EAA Fol4do] 918 (LSD, P=0.05). EA FAe
oW &-& o}lFAAQE A A E (arcsine transformation)S 83 3 BEAxo] 3}
WA 7L = [1-(Hg] 2] o|H& / FAHE 79 o|H&)]x100
ERE LR
E 7.2 5% GRS ASSWT REAY YA 9% duckAe sH A% 3
A2l A g YE &
S E 13.0
oA e T HE 925.0
L 12.0
S E 16.5
Hed 3= HE 16.7
L 17.8
S E 16.3
Zoey HE 15.2
L 18.5
S 20.0
Hwd 2E o+ ZZeney HE 21.0
R 9.0
W LESF HHE o 5077 AFRESoH, 5% LB = AP FoNA B ASo] v
WAL oHE XEE AAHSNYL w F 7. 1A Zo] HxE Ftof EFETE dECR
= olH g oA F=E A= 7% a7 A ESHT.
3RPA=e AF AT gxds fZzE2+8) 24 A Bacillus sp. D303, Bacillus sp. D315 +
o|HWgo| FXg o vlsle A3 YolA 35t 2 AE Feke aHrt AFFHG oW, A =ZE
L o|H g9 T JoAM A Fo|7} AT Ao wrEFT b 43 ¢S A9
ste] Qo] BEAIE FHsty EE4A FHL FAHT 2 EE AYTE FAHZ T ¥sHe 10
A FAZE A3 =g GEL FHT HA3] =olA Fofe] Uy oA 2yt AAHHS
t} (LSD, P=0.05) (¥ 7. 3)



£ 7 3. 385t 2 AE T Ao o3t T AES

ok
o
2
fot
_ti_l,

A =D
o0 A
o] ¥ & (%)" (F4a ¥ 954b)
(g/10 leaves)
(mg/g f.w.)
I 8.0ah” 51.3b 58.86a
CAE 3.3¢c 64.7b 60.12a
A= e F 3.3¢c 62.1b 57.44a
Bacillus sp. D303 43¢ 80.3a 61.85a
Bacillus sp. D315 2.3¢ 62.2h 67.85a
A g 16.7a 43.3¢ 52.68b

-3cme] o] 22 AwkE 7HA AL e TR AlESHolY ol
= F Wk o2 FAE] 9l
I HHEE 1007 S pot7l AREE] St

P el ol ZYgEe] e Lupwle] e AL Hizke] AT FoAd zolvt gr}
(Fisher’s LSD, P=0.05)

Foq7idol Mt v T AT tF FEH, AR SOl dF Bl g 4%
A ZARE 2T AS BE FFSL TN, SHAAERN, BAASH(EIENES Te &
of sRehel W Aol A giglert vy FEQ! Minidd2 AFe FEY, AEEE AR
ol A= A2 YA o go] 2% ool &ttt (X 8. 1). AT Toll= A, AlBL 53] 75
Bl we- ok Aoz AAHI 21 A A9l BE FFAA e He wivist £F AR
e W] ofEdod, AR ATE 5o Feidel S8 =2 A2 BHHUN
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%8 1 aF7H F5H FEY, stEAESHA e WA 24}
=F WA, Aleer) Hla
A467 o
A5O7 HE
A576 HE
FFAIEeE, WEAe
AB32 ( l ° N
W A
Al53 e (FEH )
533 o
ASRAFAL) S
ARSI (A2 4)) 2E
Mini532 (7Y, AlEeY)
A7 A (FEY 24D
A430 BE ool A

= HAAMAAE =, @Q‘%‘sﬂ%o] EASHA| gotol Hh oA ReFHo g Fo| F
ZElo] AR & A, IHHT HF ZFo] Y& A, vlFolA FAlStE &%l A, viol
g2 g {7 A e 7/&4 22 279 AFgstdof st=d, Tl =3 WA=
Bt 9 A S8 (Fusarium spp.), AT FEW (Erwinia chrysanthemi) So] ulZAEHZIHEL o}
A A wt B-AAHFF, Erwinia, Pseudomons & S| &ate HATo] A= 2 E H3o] vt
48 = FAF 5 Ao (F 9 ).

A HEL XTEE XIS HEZ= T &2 T 77 A Hol A, =2F w
BEu AE I AR FZ0] 7testd 7% T AR BAS T gEd A dA %
& T3 WHRAA HHY 2 T 5 Uk @A EAe e FEHEE 24 Z70A
(BEE 377 = BAZE Ho Qlojok st 2 &YF= Aw A A7 dojeor E) AaH
Aul WA (FEf FH)S o83 oA AWM= AR HALE St £F AARA A
WAE (FEiY 3) AAST 228 7 Jdvh mEA dEe 48F £EE JdAe F
o 371 B2 A2 FE2E 5 UdT F vEte gF o] glojof g

SHTAAFR A sEFAE SHAMR R (o]8F AGAAE RS ;H 20113 7€ 13¢€~15
A AFAEHGFEANA NHAHIH, h-n] AEHS B3| oA w22 F uF FE B4,
SHZ FH(e17]) Soll HE JoA HAFad thF g2 0}31‘4 T52 FHA A
AR FAE s e HelFHE B 2S£ 9¥7A ATt 144” 3d7tA WalS
AP g B3 FE rHREYSIIE Sk AP FEAA M EAVE HE AL
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19648 0.
29 3-2. HA mEele] pal A g 5w A0 o9 Zaede) 4%

23k 1% 25 AHESIAS AEY 08% HAE Agste] 74 & Aldl ¥ He
AEA7E Ao edd BRYNA ¢ 2% ATES Aoz 74 T =+ AT

U AEHE k2 3 Ashel Lolr|e BEAA
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W Sl 249 33 AejolE Hl&

A &3

P HUT ABE AT T GO AR
NG AT F AMFOR G4 FYol .
FHo} AolE o]l B
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ok 2 Lgvtalo ] duHlA o7 AFESlE H]816-4-20:20-20-20-8 1:19 4] 1:52 WA

Fh: 22l R o A= 16-4-20: 20-20-20: 14-5-382] 20: 5: 57} 3zp#) Ao A= 16-4-20: 20-20-20:
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X 3-7. 220 A] AY 2R

Gl ] 5 FF(N-P-K) ] 2% (g)
16-4-20 28
20
20-20-20 4
16-4-20 20
21 20-20-20 5
14-5-38 5
16-4-20 25
22
14-5-38 5
23 16-4-20 35
24 16-4-20 40

R3-8. 3R] AY 2AHHE -

LR H] 55 F(N-P-K) H] 5% (g)
16-4-20 34
30
20-20-20 5
16-4-20 24
31 20-20-20 6
14-5-38 6
16-4-20 30
32
14-5-38 6
33 16-4-20 42
34 16-4-20 48

O% 3-5. 3xkuiA] AE A

it
ox
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ul. Wl gF8-7] 5 wsl AH8-A] & W4l micro pore HIZ A}§-

W8 SRS 20 A 09e Hagshel Ry EEHS FA717] A%

19 3-6. &7 3§ vl AREA] % o4l micro pore H| 0] AR&

SN HE AA o

1LuFabAol €8 2@X%3 micro pore?t AR H tape -4 £
2.3 Fut Ao 48 WA %3 micro pore’t A H tape T4 £
3.3 e] 48 Y3l micro poreZt A H tape 7 B
4,315 Ao €8 93 micro poreZt A tape T4 £
5-6.31F w17 el & mhoj AskAl g5 (AR 270)

7-8.3LF vkl & kA g (AR 271)

A3} wjokgr] 1F mf AF&A] £ Al micro pore BlZ AR g3 nERRO) £8 W
Al g g TIdAe] R HEo] 7T%E THF ST

s nEefel €& wASHA @3l micro poreZ7t AXE tape TR
L HE] 8%, AFHN && ¥A %3 micro poreZt AAE tape F
= L9E0o] 10%AA EFrp wAA Ev AT =8 o O
pore7} AXHE tapes &Fr/ll wA| 8o 2 AL&sle] ALY &

O

# 3-9. wEFE7] L v AREAl & Al micro pore HIEZ ARG @& Wi

e LAE
DEuA Y £S& WA $I micro pore/t 129
0
AAE tape 4 B
LEuA Y 48 WX micro pore’t 109
0
AAE tape T4 EY
3EaAY £8 wAsA &3 micro 9%
0
pore’} AA ¥ tape $HH £
3EaAY £8 wAsA &3 micro 39
0
pore’} AR H tape T4 €Y
AR 8 wA A FS 20%
s £& WA 7%
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FF Holr} FHol AE ASE YT AHIA FFE AN LA

oh MEFuA Y xFe] W Wolad % T4 &
Wg: A geel Wslz wolad A%
oK S wu zge] nFd BB TEF dolsh A4S §59 FEL HoT ¢

311 ZR2EF| wolst As FdE A% WA 4%

Rl 7] &) A] 7N =l A
N:P:K 20:20:20 20:20:20
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72} 30 20

Attt 20

ek 15 5
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b waAl Azol WE w2
e fES BTV B2 AEE sHY Agel 2 4P RAR BIARE R

o4 204 & A AT '}

A7 IBA 1000ppmoll A 74 F9kot, 10 & A7t B F9kth
IAA 1000ppmol| Al 74 &37F %ot 109 & A7t o =3t
NAATE 37} FoA 2 Weld o] el A{shA] skt

A EEZA = T 237 gl

L
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=
o
ne
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ol4 209 %
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W8 wehs the sae] sl Hetd #F 8E QTE7F 2o} AFHAE AF
HE FE L don FE¥ol Wiy 4k wekd vEe TR sx ue
Ago Aol7k HEZ o2 HAslatrt

B3 AgZd= 15-5-15249] HE7F FEH A Hodst ol HEZ Ca’t
wol TgHol 19Foz AZEE Ahol HEG Age Ahe FFol OE W=
Hoh ga gEuel 9 a4E] HRY ol Holx xAo] Aus 2y 3 AL
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IH3-9. 952 tE W3t v EF HwE ASH}o
1.0 20-20-20 (3.5NH4, 55NOS 11Urea)
2.0 156-5-15 (1.INH4, 11.8NO3, 2.1Urea)
3.1 24-8-16 (4.5NH4, 2.4NO3, 13.1Urea)

o A AE 9 ARE R

W8 HAaste thEF ST Hste] HEY a7 =7 ¥1

4 :
E5Fe] AL WoW dRsHom B

H Hg £FE dolr R I stk
&3 20-20-20 H]E 20008l A= E717F Z2olR
7} a3 ol

&

ar

2,0008H 3,000u0

393-10. 152 Hsie) W ROl BE KA ol
1.0 20-20-20 (3.5NH4, 5.5N03, 11Urea)
2.0 15-5-15 (1.1NH4, 11.8NOS3, 2.1Urea)
3.0 24-8-16 (4.5NH4, 2.4NO3, 13.1Urea)

B4 AuE AT B AE A3

3]
WS A 3R Agsd 2R50L Y
%

e 2-d 4

g meba HAs Auja
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o
231 A5E F 5F BE 4459 4%

o] AT},

IH312. S 2E2A Ay o3 =¥z A F=.
A: BA 200ppm#A ], B: BA+GA 7| ZAHZ A7

ah f2A BEEUcS FAI S-S BASI AT A
Wg: AARIANA AFH BAE medol AT Ag AAHOE BEHe] THY
A A b BACL HE Bl B2EU BAAYE FREAL
moh o4 F AxNAo= 43 A A BokHo AL
AL ABAAA ol A%

Wg: 4Ee WTATE ABHOR FH5Y] A FF A5 AHgstel obdf 13747

1. =]2FZ 1,0004) /5004
2. S| Z=F&E 10,008]/5,0008] /1,0008H
3. "yl 4k 20,0004 /10,0004 /2,000 1Y
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5.8] % 100 5.92 977
6.3 =% 200 6.26 4.38
7.3 2 1,000 548 4.86
8.7 2-Z 1,000 5.66 4.60
9.\]2-Z 2,000 5.85 497
10.2H 2 o] 500 5.98 444
11.Z2d 2 ¢ 1,000 541 498
12.IBA 200 5.20 4.80
13.JAA 200 522 3.72
| 1200
® 1.CONTROL
w00 |
B shE 100
6.00 " 5.5 200
B8 = 1,000
4.00 ®g.0/2t2 1,000
'9.0/2}2 2,000
2.00 ®10.0%20f500
. s T
52| 20| {new) 12| 20| {old) S

T93-14. @ AlE A THASS3)

-8 AFAAANE AFEste] FFA80L 2 AS7] A&Fst AES FAsAT
netEa J-Rod dA4d HETE HFESU 5E 2R AEE s A
3 FATFE AT 7 AP Fd e veEd 2dEY Y ST FFTE A
£ AAsta oty 1470 HElE APttt

1471 A7

1. Z12AE|(retEel S8 TR AlH])

2. 7|& ¥ +u|2F 300] /250u)

3. Z]E A 8]+n 2}t 300u)+2H = ] 2,000u)

4. 7|EA8]+8| 2=F2F 5,000u) /2,5008] /500 1]

5. 7] 2 A1 u]+"H] A 10,0004) /5,000 /1,0006)

6. 7|EAH|+|2FEE 2500u)+FH]4F 10,0008 / 7| EA ¥+ 2 FFE 50000 +EH H)]

71 B A 0]+l 23 2E1,0008) + 2 8] 41,0008 / 7] B A v]+ 3 2 3= 225008+
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A Ay

SR oA A 4o Ao7t 23emF =olx, & F7F 33 AEAE ALt
718 AJH]E 15-5-15 B B2 1000ppmo 2 AREaa, AgAe A4LZ g o
2 B EE 4o AM&sr

g AEs HAE 47 FHE 32 A4E AEz A SA

23
Mol Zel, vr], Helg T8 Adadst d=E vu & ok BRE AT
oI/ CONTROLe] ®3] Az Age] Frhste Aoz veyo. mleE2
2,000ppmE.t} 3,000ppmell A ZAol7t 71 Ao g Hol FE7l E&4+E it &
ZoZ Bk EF njgtEH R E E8MA ARSI o & 5HE B T
Utk AxzFEFEL 400ppmol A &7 M L AR Holl w&7F TR
(2000ppm) &7} O FolA A Ut BHAE T7t SoldFF 4be] dFo =
Aol dastEa A F=(100ppm) A& HAAET

qEzFE2ET Hult 282 OF ARED Z7} Zof FEIERFEE200ppm+EHE]
2B0ppm)& & F Yo FEIF URE =& A ARV Fdaste AeE e

315 A57] AYddst A gel AHE-E A860
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60

HO
I
ra

b

50

40

20

10

1 2 5 & 5 B SR B 890 20 A 2ea1d 14

o -

a9 315 [EF AAe Adydst av

1= control

2= 0|2+22,000

3= 0|2}23,000

4= 0|2}22,000+ 1212 0{500
5= S| EZ2FZ=E200

6= S|=F=32400

7= 8|=F=E2,000

8= THIAMO00

9= HHIA200

10= THIAML,000

11= S=FZ=Z200+HEIAI50

12= o} E225 2400+ & 4100
13= SiZZFZS1,000+H | AH1,000

14=

Sl =3=Z=22,000+E | At2,000

Nl &3t A1E

4 ARAAAE AHEste EF 5328 57 AYE ANy B4 ARE FHEY
}.

571 2

1. 7] &A ]

2. 7|2 AJH]+u|2}F 300w] /250u)

3. 7|8 A8 +Z2>- 2 o] 2,0008] /1,000H)

“19E g 507, sutEo QY

29 9y

A e 277} WS AT FoA BEAT 4 4T ASL AU
7% AujE 15515 MBS 1000ppmoez AHEEPw, MelAle ALAgel ue
MEE 4ol AlgsAr).

AR Avler APAE A7 FEIL FEE 442 AE2 A

3 M) BE AwS 2Ae] 64 3del AA Ane SAssc s
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ag3-16. 737 A

76
T4
72

68
66 -
64
6.2

(3)=&01 32 =

"A g

"@QQ@ é@cﬁ&
W ) 2 o
% I 2 ,;b

3} A1 (532)

I 3-17 A8A AAe st A3 &2
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A3} AT AFBHET B ohe Fhol5d FEAS okrs] AA
o ool RoE} YHHA @E Avlel 230w I EHol4E JeES:
e HPYTE TA v Ehol 57 Be A
bet BHol5e FHARE QJE AoE Wtk wF

o] Wlgt23 Jdmole] FE B& Aol § HHAAL & & 3ok

lo
fru
f
_|O_,
o
ie]
oX,
tlo

oh. =T Awl 7w

DHEEZ =25t BAE o & AEA FA7F YA &=F Ao
FFEE A o AEY ZV wE o, 5, 22 FE & A
2) =7} 10,000 Lux(50% =+3= F A =2 Fo] Avha AzpstA 70% & A, 50% 3 FH)
EE 80%, 2= 25TCE w3 oA #a.
3) AEATE AEA EA Tl H7 W 2ZHolz R, AEEY4A 13 Ax SFH BF

4) Hi3k Wy XE &4 ASA. F HEAT 2¢A XE UHA= 507 Edfol&

5) 17 A A} FE7h 70%AE vl2w Qo] 2 szdo] @ F
Al el S 6000819 NPK 201020 WlEE® BE FH7  AHaA 9l @
S Aol Fa. B F A 9hE W X gl 4000dE BEE AST. (AR

FHH 15000Luxz® #2(50% 3 7, Fol 4 Ae 70% 3 H)F== 80%,

2

7) 4547 A} BT} Ue= Aol Ho|H 400082 N:P:K 10-30-20-&
Tsta Bl LB E™ 40008) 9] N:P:K 20-20-208 #4311
AA3 WES FEE EYR

§) 4Eol 2 ABE BUL6AWH 7He¥H UF ARAAE 429 Yuel weh wEE
20004 744 El T

9 ALdde B F FEHIZE rt2=dH A3o] Bel AER

, dEole FEHZF #E nl22 =z HlE8
sHAl #Elsle] BEr)t AshA] g=E e
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10) 4 2o 42 3
Aez A4 Feo

11) 23 A%

12)71 848 20,000LuxE §X|5H 2o} £57} =ola

13)EH7} 15emB e Z2F ¥ AFHE A9 31730

14) Fa WE3

5] Il Ao Folzle] LEE 25 1852 §-x|5ka 20008) 2] N:P:K
10-30-208 #2=3}t}7l L7t €718 =272 Udew N:PK 20-20-208 <=

TEs FEE b CRD 2L

3o} DR ~AAE

g9 CEE ) Ll
FtehAlo] =

72 H &) Q) R-31¢] o] goln A
94

SaNEed | AT e

a3 xR EEE KL

75 Sede 5§ okl 4, 2217

T SR

o - ot s g otol

- Azl Azx= 1% =%
s e e SPRETED

15) zjuj< &

o | FYE ¥F A HENPK 2 s

1 S 16:4:202.2 250081 4

2 i 16:4:202.2 250081 4

3 ol FA 20:20:20 2.2 2500-20004] <!
4 ol 2 FA) 20:20:20 2.2 2000H) oY

5 ol 2 FA 20:20:20 2.2 2000H) oY

6 TEY 9 FAEE 16:4:202.2 250081 4

7 TEY 9 FAEE 16:4:202.2 30008H 4

8 o o] 16:4:202.2 30008H 4

9 5ol 20:20:20 2.2 2500-20004] <!
10 | &l 20:20:20 2.2 2500-20004] <}
11 | &kA4H 16:4:202.2 250081 4

12 | &k H 16:4:202.2 250081 4
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3. ¥ & AFZF dig ORSV, CymMV njo]z = HA

7}. Real Time PCRE ©] &3k nlo]& 2~ HAAYW 7w
=3 EX]HH YE FALE S 23] vlel & (ORSV, CymMV) AAEES fla] s &9
2] AZ 2233, H53lE ORSVS} CymMV primer sete 2 RT-PCR
= F¥ste mlolgls HZE /FFE F4

8 71Ee] FHQ o] B4 3 RT-PCR S 743 real time RT-PCR 4 A&
2 3 A 2L Cymbidium mosaic virus(CymMV)e} Odontoglossum ring spot

virus(ORSV)€] & primer 7] 2 HE3IH T

#3-13. /|E real time RT-PCR *~&}o]H

Virus Sequence Length (nt) Fragment (bp)

5-CAGCAGTTTGCTGATGTTTG-3 .
ORSV , 20 nucleotides 169
5-GCGGATTTTCTACCTCGATT-3

5-CCGAAGAAATCAAGGCCATA-3"

CyMV , , 20 nucleotides 133
5-AGCAGGGTAGCACTCTTGGA-3

1100 1100
1000 1000
200 00
=00 =00
Foo 1700
&00 00
s00 1 1 1 — 500
400 400
300 300

PCR Base Line Subtracted CF RFU

Z0oo =00
100 100

0] e 1o

-100 -100
[a] =4 <+ & =] 10 12 14 18 18 20 22 24 26 25 30 32 34 38 38

Cycle

2% 3-18. 7l E Real Time RT-PCR =Z#lo]m o] HZ, CyMV, ORSV Z} Zglo|wof o5l
F2H oz AEdt 47 A5 Tt whg-Ad-S AAL

t}. SDT RT-PCR W}'H-& o] &3 ulolg| & HAY AL 9 o|F o3 v|F =
o e B e

iaﬂﬂom FAAE 93 239 vl (ORSV, CymMV) AAL s T4
|Z 58 SDT-PCR ®WH3 835l nlolg]A~E E7stal o|2FF Hlolg 2~ RNAE
ste] HAH3g® ORSVSE CymMV primer set® @ RT-PCRS $335te] nlola]2 74
=
: 7129 RT-PCR H= Al7He) v €] AQF+= RNA F&5 AL Qo m=x
ARl RT-PCRE o]&3F vlolg{~ HAHL $13] SDT(simple direct tube) RT-PCR WY
d AHEsHg. HEY ORSVY CymMVE BAo] ARG UEE Frix] Zalo|d
|8 RT-PCRE FHA3lsle mE A7 7HF AAHo=Z e FQ8 nlo]z 22l
ORSVSl CymMVE AAE 4 e 4L /Adsict g8 uz $£28 79 532
Zo] vlol{ A 4 FEE SDT-RT-PCR ®H & o] 83t AAsI Joew T8 oA

F o

o

Ll
=

4n o g
_>,g

e,

i

2 P o o> K
mi o ox

O

;
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g2l T o] EE FFo] ORSVY CymMVel TR ¥ HEH S &
¥ 3-14. SDT-RT-PCR9)] A}8-8 Xglo]H
Virus Sequence Length (nt) Fragment (bp)
5-ACGCACAATCTGATTCGTATTGAA-3'
ORSV . 24 750
5 -TATCAACGTTATTTTCCTAAATAT-3
CVMV 5 -ACAATAATTTGAAATAATCATGGG-3' o5 540
y 5-AAAACCACACGCCTTATTAAGTTT-3'
2 P
K‘f‘%?&@?sq%qo B A O Ao Ao
%7 & 9 A A N B 90 A
2 w2 o o N O 97 O
ORSV
750bp
Cymv
540bp
x> XY
(‘;\*x&@";‘bb'\’\b‘hqh'b
& B P QD S AV D° V) O o>
SM 452 452 0 & ¢ @ & ¢ B @ 9
ORSV
750bp
Cymv
540bp

A

Foich

olr

2%3-19. STD-RT-PCR #¥of 2ol3k 1, 2a1d % &8 7T CyMV, ORSV Hlolz{2 HA.
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A4 d -G AFEHA 2571 2 58 2y

R

O &2 Avl &F

O HFel B(E)ANFL NP

[¢]
o7 Q& F &H|Fo] FA

J%z TYsed JEdE ge HIF RO B 2
% olgelglont 2d Bof &t =A Frkstel BFAHA

O wm= o] Hu At FONE AEYoel F(UM) 2 Z=T FUNE AA &
N% olF& Arkstar Aok HA A7t g XHHHEHX—%% 2t F71 7MY B2 A
vUehta e, R Fo 8 AujA 9L Apopkar] &+ Miamir] o]t}

2ol
o=

[ v = &A1 A7

O g M7t A&Hoz golvts WAdE TV, FA F b3 A A ndsh #
o7 kEHY £ Hi AT AHAEZRE G o) o|=FFHA Fo
A= egrke ddozr AEF Folghe A4S Fd3 HEC ved 22
allse] 294 Aoz AddEn

[&]
°
L
N
lif
N

0
By

- W Oy BHAL uﬁn%oﬂ FEATNAA A9 A71E A3 F7H]
Aoy}, A2 EzauFel #= w7 HAFtEc] BRI 12F 2PY £24K
Ao mEshdl Aol AFL wYT, £ BFoNA FFAN A2 KR o

A
7]
T 2 JeRFo)| dgo] At & $ ok

- FFAAL 28 BANE F FUoIA £F, wjY, A, B 5& FAH 34
ou, FzelE §5UR, HRANYA, ANYD, FF ALY, FAAE
2 ARSI ARs gozM Fhel F43 vl 2L AAAT

- 7VAEHE - FEVHE] tYstE I Yol T EI7HACA U 40~50 st AEol
HAZ @A AF A US15-20 430 A Dt
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< F B3 7Y

=3

( Orchid plants HS code : 0602902000 )>

(@9l: A8

= 7t ‘03 ‘04 ‘05 ‘06 ‘07
oy ot 11,696 12,215 13,479 17,481 24,594
7t 1,083 620 2,014 2,234 3,763
B = 4,937 2,838 3,099 4611 3,695
HEete 4319 3,773 3,199 3,441 2,468
et = 2,009 1,602 2,775 874 1,591
& = 803 918 1,325 1,508 1,496
7| Et 2,791 2,711 2,436 2,331 2,863
e A 27,638 24,677 28,327 32,480 40,430

3% ( Dendrobium orchids, fresh HS code : 0603107050)>

(&9l HE)

= 7t ‘03 ‘04 ‘05 ‘06 ‘07
B = 2126 2,620 3,313 4,300 4134
HEgte 0 5 % 23 167
Z 2 ylo}t 291 199 125 94 0
uf Lo} 28 3 60 21 3
22l o] Al o} 68 2 J B 4
Hol=a|7lz 3= 0 0 0 0 2!
7| E
e A 2,508 2,934 3,610 4,478 4,398

A5 9Y) USDA, Foreign Agricultural Service

<% #43} 7€} (Orchid Except Dendrobium, fresh HS code : 0603107060)>

(el F8)

= 7t ‘03 ‘04 ‘05 ‘06 ‘07
Zaf o] Al o} 45 120 75 64 158
Hot=za|7lz 3= 17 43 3 26 45
et = 18 105 4 0 0
Heet= 592 1,088 1,532 2,327 2913
waAE 451 835 1,362 1,260 1,411
Aotx= 402 187 285 299 67
Bl = 334 330 760 1,526 1,851
oy 2t ! 2 206 245 149
71 = 78 146 75 157 %
e A 1,944 2,879 4,302 5,904 6,689

A5 9Y) USDA, Foreign Agricultural Service
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MFAEL 223 F3 AZETE A¥sta 3T e g FolstEz I3,

ARt E 5 3 Fde dsste ATl U

- 343 AuiAlEE glen, AR s TarldedA de AlZka dRileA =

AlZbo]l FAs] FRE O] o] FThuddA T Adde detdde] Eo] AT

AR WTH 77 mokAL oW WA A7I7E wokAT] AlERE zTlde

FA t3t ko] glo] BT sl vt Bl AdH

O Y B2 TRY Yol FEHEA FE IFISFUAAM B2 B} AHe]

Hatwo] 317, A, sk, G BY 5 U #HAY F4 8757 Eobx
Kol AufsTtl M= FARAAA LHA 7|5 gh3o] AibsteEdl B2 ol#Fol

v v =5 ¢ F Y

O @A B BEA BRIl ePeke b $FL 2A @A 2ol
Skaroll A A AR A, AAAEA], A 7]1F Fo 5t
E10o40lH AT WY TR FEE FY F EHANA FU B2 Y Bvhs

= el A= 1SS

O AMEAYA AT EYol F9o AujA|H9L Dos PalosA|, SomisA], OxnardA|, Richmond

A, LAZ], Alamos#] Eol®, #=< 29 F49 A FFo] ofz
dzlN 2T @ £2H0A GY2A F2 ARG FEEE SN T 53
e

oA AA AWMAAL BABC R SPAL W] FAL Aujstn Uk

< ARAG FF A >

T+ &2 x| Holy o # | 7=2(F SE A Ml =3
TFolsgds=x=g Dash Dream xeful 5 400 Dos Palos, California =
(20004 &) Plant Inc. °oY ’ (209-387-4909) sH&

M| 2= 10 o Cheju Orchid | _ ., Somis, California —
(20014 & &) Nursery —Te 6,000 (805-386-2636) e
Ej ot of & = =&t CYMA Oxnard, California a8ltlE
i) [=re) j‘_ = , ;E %'_
20014 Z5) orcnids | © 18 1 10001 ig05086-0775) ol ahel
s5d desx@ East Sky MR 1600 Richmond, California s
(2002 % &) Nursery R ’ (510-715-8043) =

JH oI E &} Chisan Orchid - Los Alamos, Califomia
: olE= ’ Ald|c|g
(2004 7 &) Nursery | 18,000 (805-344-3905) o
| 5 38,000
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O

TEE A9 Yy F 2 E=(Olando) A2 o}ZFA[(Apapka) 2 AHEA|
(Sorrento)oll FH=<l S A 5F-L Fhmolx FAste &3 2 HAA7AE E3sto
5170 &) AHAsl e, ol Al dAE FAHCE F2u Fhrlddge(
American Nurseryman Association, Florida)7} Z2% ¢ o 33 =34 (&HY,
) o A AuiE AL oF 464901 AGESH PR FHT Ha 899 olANTH) e 1}
B on, F3F AATFEY] £EXE HA 25900]AH(3,060%)l A HaL 500l oA
(61,200%)F = o]t}

Korean
b

= &7b= 20 s7kEA AuEAE 5239 AxelH @ FrtE
H1,000-2,000% TFEeIH 6,000 FH ¢ Aujste 42 AK, KORUS, JAXMA®|th

< S XY S™e Mo #=(E=elc=F) >

- (S| M ALEE stS
B3 =& 49 o= @7 (=) _§_§ 2 M X H 2
1 Ace Plant 010l 1,000 50| ®AXl | Apopka At
2 | AK Nursery SENS 7,000 400 | =Xl | Apopka st=235H5l=8
3 | Arirang Orchid dHst 1,200 50| ®AXAl | Apopka At
4 | BJ Orchid EEA 3,000 220 | | X | Sorrento SOl =
5 Best Plants = A0l 3,000 220 | 1 | Apopka wol
6 Brothers Orchid Ol & gt 1,200 30| ®#Al | Apopka At
7 CMC Nu'y ola= 1,000 40 | ®AX | Apopka At
8 Dieff Place dEE 1,500 150 | ®Al | Apopka At
9 | Family Orchid Ol X{ & 1,000 50 | =X | Sorrento SoINE
10 | First Orchid AS& 2,000 150 | X | Apopka SoINE
11 | Growmaster d&ES 2,000 120 | =Y | Apopka ol
12 | Holly Nu'y Ola= 2,000 200 | = Al | Zellwood ol
18 | Korus Orchid Yy 6,000 500 | Xl | Apopka ShsAds
14 | Nam's Nu'y =o|A 2,500 250 | |X | Apopka SoINE
15 | Orchid Depot & A Al 2,000 200 | = Al | Apopka At
16 | Park's Nu'y = 3,000 250 | &8 | Apopka ol
17 | Peoples Foliage 2= 2,000 150 | &Y | Sorrento wol
18 | Plants N Things z = 1,000 50| =Y | Apopka ol
19 | Santana Nu'y 01e+d 2,000 150 | &Y | Sorrento ol
20 | Sunflower Nu'y &= 1,200 30| SAI | Apopka ol
21 | Tri Nursery Q&H 1,000 100 | ®AXl | Sorrento wol
22 | Wholesale Nu'y HENE 2,500 200 | =Xl | Sorrento wol
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24 | Elim Garden 2+0] ol 1,000 50 | KXl | Sorrento SHINE(RR)
28! 52,100 3,760
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