
( #21

#30) RNA

primer1:POTYD341 primer2:POTYU341

R T - P C R

(341bp) DNA T-Vector

DNA (E. coli DH 5 )

PCR

( 525bp) NCBI

Yam mild mosaic virus

(I-

ELISA) 

142 528

HCV HLV

(Cucumber mosaic virus, CMV)

Y (Potyvirus)

20.64% HCV

78.21% HCV (uncross) 

71.02% HLV 4.54%

CMV 0.38% POTY

1.14%

3 9 247

(Zantedeschia mosaic virus,

ZaMV) (Zantedeschia

mild mosaic virus, ZaMMV)

(Dasheen mosaic virus, DaMV)

(Cucumber mosaic virus, CMV)

(Turnip mosaic virus, TuMV)

Y (Potyvirus) 

10.9% ZaMV

48.6% ZaMMV 55.9%

DsMV 20.6% TuMV

87.9% POTY

26.7% CMV 7.69%

45 43

2

24 1

258nm 248nm Amax/Amin

1 . 0 0 7 A 2 6 0 / A 2 8 0

1.269

Closterovirus

SDS (SDS-
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immunodiffusion) 

ELISA

D13C

1.5

Amax 258nm Amin

247nm Amax/Amin 1.03

A260/A280 1.208

(Hippeastrum latent virus,

Carlavirus)
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4-1 ELISA

HCV HCV (uncross)* HLV POTY CMV

Amigo 5 3 3 0 0 0 2

Hercule 4 2 2 0 0 0 2

Sunny 2 2 2 1 0 0 0

Salmon Pearl 5 5 5 1 0 0 0

EOS 2 1 1 0 0 0 1

Orange Souverein 3 3 3 0 0 0 0

Red Lion 5 4 4 0 0 0 1

Roma 4 3 3 0 0 0 1

Clown 5 5 4 1 0 0 0

Olympus 1 1 0 0 0 0 0

Ludwig Dazzler 5 5 4 1 0 0 0

Lucky Strike 4 4 3 0 0 0 0

Susan 3 3 2 0 0 0 0

Telstar 2 2 2 0 0 0 0

Picotee 7 6 6 0 0 0 1

Pamela 3 3 3 0 0 0 0

Bolero 2 1 1 0 0 0 1

Donau 5 5 5 1 0 0 0

Germa 3 3 3 0 0 0 0

Yellow Goddess 5 2 1 0 0 0 3

Green Goddess 1 1 1 0 0 0 0

Papillio Butterfly 1 0 1 1 0 0 0

Pasadena 1 1 1 0 0 0 0

Mary Lou 5 4 3 0 0 0 1

Double Record 3 3 3 0 0 0 0



4-1 ELISA ( 1)

HCV HCV (uncross)* HLV POTY CMV

Jewel 5 3 2 0 0 0 2

Lady Jane 5 5 5 0 0 0 0

Red Peacock 2 2 0 0 0 0 0

Ster Van Holland 5 3 2 0 0 0 1

Carina 3 0 0 0 0 0 3

Double Picotee 2 2 2 0 0 0 0

Las Vegas 4 4 4 0 0 0 0

Calimero 5 3 4 0 0 0 1

Christmas Gift 2 2 1 0 0 0 0

Kalahari 4 4 2 0 0 0 0

Vlammenspel 1 1 1 0 0 0 0

Aphrodite 4 4 4 0 0 0 0

Unique 5 5 5 0 0 0 0

Smoked Salmon 9 8 7 0 0 0 1

Alure 3 3 2 0 0 0 0

Design 5 3 3 0 0 0 2

Giraffe 2 2 2 0 0 0 0

Amoretta 2 1 1 0 0 0 1

Scarlet Baby 5 5 4 1 0 0 0

Pre. Johnson 4 4 4 1 0 0 0

Andes 6 5 4 0 0 0 1

Apple Blossom 4 4 3 0 0 0 0

Flores Hekker 5 2 2 0 0 0 3

Bestseller 1 1 1 0 0 0 0

Fantastica 1 1 1 0 0 0 0

Trendsetter 5 2 1 0 0 0 3

Hermitage 5 4 3 0 0 0 1

Soloman 4 0 0 0 0 0 4

Poyal Velvet 3 3 1 1 0 0 0

Nymph 4 4 4 1 0 0 0

Liberty 3 3 3 0 0 0 0

Red Sensation 2 1 1 0 0 0 1

Toronto 4 4 4 0 0 0 0
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4-1 ELISA ( 2)

HCV HCV (uncross)* HLV POTY CMV

Barotse 1 1 1 0 0 0 0

Basuto 2 2 1 0 0 0 0

Blushing Bride 4 3 3 1 0 0 1

Bold Leader 2 2 2 1 0 0 0

Candy Floss 3 3 3 0 0 0 0

Carnival 1 1 1 0 0 0 0

Cocktail 4 4 4 0 0 0 0

Double Six 5 5 5 1 0 0 0

Honeymoon 2 2 2 0 0 0 0

Intokazi 2 2 2 0 0 0 0

Merry Christmas 3 3 3 0 0 0 0

Milady 5 5 5 1 0 0 0

Miracle 2 2 1 0 0 0 0

Panatella 4 4 4 0 0 0 0

Pizzazz 1 1 1 0 0 0 0

Ragtime 2 2 2 1 0 0 0

Razzmatazz 2 1 2 0 0 0 0

Rio 2 2 2 0 0 0 0

Rozetta 5 4 5 0 0 0 0

Snow White 5 5 5 0 0 0 0

Spring Time 2 2 2 0 1 0 0

Summer Time 2 2 2 2 0 0 0

Wedding Dance 1 1 1 0 0 0 0

Zanzibar 3 3 3 0 0 0 0

Christmas Star 2 1 1 0 0 0 1

Top Choice 4 4 4 0 0 0 0

Amico 3 3 3 0 0 0 0

Pardina Cross 4 2 1 0 0 0 2

Piccolo 3 3 3 0 0 0 0

Silver Red 5 3 2 0 0 1 2

Silver Lining 3 3 2 1 0 0 0

Sparkled Red 2 1 0 0 0 0 1

Red Star 5 4 4 0 0 0 1
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4-1 ELISA ( 3)

HCV HCV (uncross)* HLV POTY CMV

Pink Wonder 3 3 2 0 0 1 0

Salmon 4 1 1 0 0 0 3

Salmon Wonder 4 3 3 0 0 0 1

White Striped 5 4 4 0 0 1 1

Fairytale 5 4 4 0 0 0 1

Matterhorn 3 3 2 0 0 0 0

Wonderland 3 1 1 0 0 0 1

Mont Blanc 4 4 4 0 0 1 0

Fortune 3 1 1 0 0 0 2

Bright Star 5 5 5 0 0 0 0

Philadellphia 5 5 5 0 0 0 0

Tosto 5 5 5 0 0 2 0

Salmon Peacock 5 0 0 0 0 0 5

Amalfi 5 5 5 0 0 0 0

Alfresco 5 5 5 0 0 0 0

Joker 5 5 5 0 0 0 0

San Remo 5 0 0 0 0 0 5

White Peacock 4 1 1 0 0 0 3

Blossom Peacock 5 4 3 1 0 0 1

Charisma 5 0 0 0 0 0 5

Dancing Queen 5 2 2 0 0 0 3

Jaguar 5 3 3 0 0 0 2

Red Charm 4 3 1 0 0 0 1

Desert Dawn 5 5 5 1 0 0 0

Baby Star 5 5 5 0 0 0 0

Elvas 5 5 5 1 0 0 0

Minerva 4 4 4 0 0 0 0

Comtesse 5 2 0 0 0 0 3

Rilona 3 1 1 0 0 0 2

Double Romo 3 3 3 1 1 0 0

Lambada 4 4 3 0 0 0 0

Movie Star 5 5 5 0 0 0 0

Promise 4 0 0 0 0 0 4
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4-1 ELISA ( 4)

HCV HCV (uncross)* HLV POTY CMV

Picotee Redlining 3 3 3 0 0 0 0

Mambo 5 5 3 0 0 0 0

Vera 4 4 4 0 0 0 0

Sydney 5 3 2 0 0 0 2

Athene 3 3 3 0 0 0 0

Amoretta 5 5 5 0 0 0 0

Amputo 5 1 1 0 0 0 4

Soarlet Baby 5 4 4 0 0 0 1

La Paz 5 5 5 0 0 0 0

White Baby 5 4 4 0 0 0 1

Ruby Meyer 4 3 3 0 0 0 1

Misty 4 4 3 2 0 0 0

Santa Cruz 5 1 1 0 0 0 4

Lima 4 4 4 0 0 0 0

Chico 2 0 0 0 0 0 2

Granderur 3 2 2 0 0 0 1

Santos 5 3 3 0 0 0 2

Giraffe 5 2 1 0 0 0 3

528 413 375 24 2 6 109

* HCV(uncross) uncross absorbed Hippeastrum crinkle virus

4-2 ELISA

ZaMV ZaMMV DsMV CMV TuMV POTY

30 29 22 11 0 29 13 0

30 19 17 9 0 23 10 6

30 18 20 5 0 29 6 1

27 1 3 1 0 15 0 11

19 4 8 1 0 18 3 1

29 22 22 14 11 29 11 0

27 18 21 5 7 27 16 0

29 8 22 5 1 29 7 0

3 26 1 3 0 0 18 0 8

247 120 138 51 19 217 66 27
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94

0.1

1,000kg

PVY PVX

(TGAP) 

ELISA

(fluorescent Pseudomonas)

(vesicular-arbuscular

mycorrhiza) (Bacillus sp.)

(

62

94
4-3 ELISA

ZaMV ZaMMV DsMV CMV TuMV POTY

43 0 0 14 0 0 19 24

2 0 0 1 0 0 1 1

45 0 0 15 0 0 20 25

4-4 BM

\ 10g 10.1g~20g 20g

Gm 1 9 10

Ge 0 12 8

Gig 1 7 12

1 17 2

B 1 16 3

B-19 3 11 6

K S 2 14 4

FPS-67 2 8 10

CK 0 13 7

1500 3 FPS67
B-19 B 108cfu/ml 

150 K S 400 150
G e G m G i g

25ml 20ml 30ml 5
1000 10g 5



) K S ( ) 8

BM

BM 6

20

Gig

Gm Gig

Gm

14 18

20% 1000

+++ 5

++ 7

40% 500

++ 1

+ 2

21
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4-5 BM

\ 10g 10~20g 20g

Gm 0 9 11

Ge 0 11 9

Gig 0 7 13

0 12 8

B 7 13 0

B-19 5 15 0

K S 2 18 0

FPS-67 9 11 0

CK 0 13 7

1500 3 FPS67
B-19 B 108cfu/ml 

150 K S 400 150
G e G m G i g

25ml 20ml 30ml 5
1000 10g 5

4-6

\

3000X 1000X 1000X 1000X 1000X 1000X 500X 500X

1 + + + - + +++ - -

2 + + + - + +++ - -

4 + + + - + ++ - -

5 - - - - - - - -

7 + + + - + ++ - -

10 + + + - + ++ - -



4-6 ( )

\
3000X 1000X 1000X 1000X 1000X 1000X 500X 500X

12 - - - - - - - -

13 + + + - + +++ - -

15 + + + - + ++ - -

17 - - - - - - - -

18 + + + - + ++ + -

19 + + + - + +++ - -

21 + + + - + ++ - -

32 - - - - - - - -

33 + + + - ++ + - -

34 + ++ + - - ++ + -

35 + + + - + +++ - -

37 - - - - - - - -

4-7

\ - CK
800X 1000X 500X 1000X 500X 500X 500X

1 - - - - - - - -

2 - - - - - - - -

4 - - - - - - - -

5 - - - - ++ - - -

7 - - - - - - - -

10 - - - - - - - -

12 - - - - + - - -

13 - - - - - - - -

15 - - - - - - - -

17 - - + - - - - -

18 - - - - - - - -

19 - - - - - - - -

21 - - - - - - - -

32 - - - - - - - -

33 - - - - - - - -

34 - - - - - - - -

35 - - - - - - - -

37 - - - - + - - -

64

94



(Erwinia carotovora

subsp. carotovora, Erwinia chrysanthemi)

( ) 

E.

chrysanthemi

15 Erwinia

20%

1 0 0 0

Erwinia

20% 1000

12 Erwinia

PHER1 1000

PHER6 PHER8

PHER2 ER5

PHER12 PHER13

1000 1000

1000

PHER4 PHER7 PHER9 PHER10

P H E R 11 C Y E

medium

NA

medium
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