Res. Plant Dis. 25(2): 79-83 (2019)

ote [ open acces

MiZ=xS

513

4 SHOfl A2 HEO|24A LAY 3

https://doi.org/10.5423/RPD.2019.25.2.79

o

Incidence and Occurrence Pattern of Viruses in Lilies (Lilium spp.) on

Jejulsland

*Corresponding author
Tel: +82-64-760-7336
Fax: +82-64-760-7399
E-mail: hyo1212@korea.kr

—

b .

—_— A = A o
?:I-Q-xo'l*"é'xo-iﬁ"é'ln:l_lol"olo'r':’—'nr_"o' =

MR el |28l A Zioim)

A . HF X

Fok
02
02
i
Qi
m
re

Hyo Jeong Kim¥*, Jeong Heub Song, MinA Song, Kwang Ju Lee, Yoon Jeong Ko, Jeong
Hoon Park, Young Taek Yang, and Tae Hyeon Heo

Jeju-do Agricultural Research and Extension Services, Jeju 63556, Korea

To investigate the incidence status of lily viruses on Jeju island, lily samples were collected from 2015 to 2018
and examined for virus infection using RT-PCR. Of the viral infections, mixed and single infections were 70.0%
and 17.9%, respectively. The incidence of mixed infections was highest for PIAMV and LSV as 43.4% in 2015;
PIAMV, LSV 33.1% in 2016; LSV, LMoV 10.2% in 2017; and PIAMV, LSV, LMoV and CMV 15.8% in 2018. The inci-
dence of PIAMV was observed to be 82.0% in 2015, 49.4% in 2016, 13.6% in 2017, and 39.5% in 2018 after the
first occurrence of PIAMV in 2013. No symptoms were observed for single infection with LSV. However, in the
case of mixed infection with LSV and LMoV, mosaic and leaf malformation symptoms appeared. With mixed
infection with LSV and CMV, pale brown necrotic spots appeared, and mosaic and leaf curling were induced.
PIAMV was more common in mixed infection than in single infection, and caused necrosis following the
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development of reddish-brown spots. PIAMV significantly decreased the marketability of lilies owing to the
generation of leaf anomalies and curls, and its symptoms were more severe in mixed infections.
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& o 7131 Itk (Derks, 1995; Hagita, 1989; Niimietal, 1999). ¥
ol WSt HholZ| A AAA 22 200F o]/4fo] Hil
s} glom, o] F SR Wikl 714k Bol WAL 9]
= vho|H A= Lily symptomless virus (LSV), Lily mottle virus
(LMoV), Cucumber mosaic virus (CMV)o]thLim 5, 2009). &
7ZJo|Ez}o| 3 LE| Aulo| A(Plantago asiatica mosaic virus,
PIAMV)= A=A Gl A 20134 3¢ dD=HEofA] 4=9E U]
FEE AL Gl AN g o] Shelslglo
™, 2013¢ 59 TAYZA o] gt NG AHYAZ Hiolg| & =
o) HAE AE vt Siek PIAMVE] A e efalel 3%
52 Aol A AAA L 2 AS B35} om(KostinT}
Volkov, 1976), Zjellxii= 27oleh Aghol 4 238 i} ik
(Kwak 5, 2018). Wby 2 AF-£ Azx]ofol4] wgte] upo)
B2 A 2ALE E5 sl Eabael WA
A7) g7z Ahe 2 Sgatna A=

HIOIZIA AIZ 4. g ARAHE 2015958 20189
) AFSEAAE AZFA 28, AAEA BHF 27
Foll I W AT 131572004 AATshgick
T vholzi o] MARY ZAHE 913 vhol A B L ok
Al SFg0H, 20159 21274, 2016\ 14874 20174 1217, 2018
¥ 76712 Aste] 27 Ak Stk

ZICHHIO[ZA BF. W] WSt F3iE == LMoV,
LSV, CMV, PIAMV 5 40 t)s}o] £ E0] primer (Table 1)
£ 0|83} reverse transcription polymerase chain reaction
(RT-PCR) ®H & &2 X5tk

KX ZEk {FAGAES RT-PCRES dtglom, 7 A
EA| 2of|A viral RNA/DNA extraction kit (Intron, Viral-Gene
spin™)& 0]-&, viral DNAZ E2|5}o] Aho] AFL3515 T -S4

Table 1. Primers designed for detection of lily viruses

A 2 A 45-9] vlo]g A o] zato]u(Table 1)& o1&
slo] Aehstick cﬂ&%%g RT-PCR premix kit (iNtRON™)
S AHgSEY o, vhg- 22 55°C, 30%; 95°C, 3+ 35 cycles

(94°C, 30%; 55°C, 30%; 72°C, 18); 72°C, 10& 2|3t} A
25 PCRAFE S Q7IMEEA4E Ball ubolgfs f217}F o1
£ 2F g5kl

HEO[2{A EIHQEAL.

AFA S Wgto 2] vlolg|A 4%
gt RT-PCR Mk 3} vlole A ZHE/d-2 Table 29} 29k
t}. 20153} 201610l = W3} Aul 327 157020l 4] A eHS
o, 20150 = AP & 2127 F Hiolg| A T AA B 176
Ao 2 7HAE 83.0%= LJERFT, 20160 = A= 1487
Z A B 1334, 29 E 90.0%3ch 201793} 20186
W} Al 27 137] Aol A HREEGoH, 2017 d0ll= A
B 12748 Z vpo]y A 7 AR 9602 TAB L 75.6%
FL, 201849 AHYAIR 768 T HAAR 5602 HAES
76.3%%t}. A= R WAYSH Hholg A= 20159 = LSV(RE
A& 91.3%)2} PIAMV (82.0%)°]2] 1, 20161 LSV (63.5%),
LMoV (54.3%), 2017 LSV (71.1%), LMoV (51.2%), 2018 LSV
(41.0%), PIAMV (39.5%)0]| 21 t}Fig. 1).

Hro|2{A ZHAM. AFAS Bkl WA viol2 29
G Table 29} Zoton, A HES 18.4%, &3
E-& 60.0%2 57 Fejo WAo] g Ao = e

Table 2. Single and mixed incidence rate of viruses in lily from
2015t0 2018

infection Incidence rate (%)
aspect 2015 2016 2017 2018 Average
Single 15.8 273 11.1 194 184
Mixed 447 57.0 61.1 76.7 60.0

Viruses Primers Base sequences (5°-3°) PCR products (bp)
PIAMV Li 2F AACTCTCCACCATGGCACT
PIAMV 339
PIAMV Li 2R AGA GTCTTGCGTTCCAGATG
LMOV KF-1 GCA AAT GAG ACA CTC AATRCT GG
LMOV 490
LMOV KR-1 ATT TGG CGC AGC GTC GGT
Loy LSV-K5F ATG GCY AAG ATW GCG TCM GAC AT 218
LSV-K5R TAG AGC CGG CAGACTTTCCG
CMV DP u1 CGTCGTGGTTCCCGCTCCG
cmv 473
CMV DP d2 AGC GCG CAT CGC CGA AAG AT
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Fig. 1. Occurrence of lily viruses in the fields on Jeju island from
2015t0 2018.

woh o5 At HholH A FRE B LSV R[]
69.7%= 7H4 Werow, PIAMV (46.8%), LMoV (38.3%), CMV
(17.1%) <=0]3)tH(Table 3). 2017\ 3} 2018 )| LSV} LMoVe)
AEEC] 53] B3oH, ol= wilEel ARE AT
Hol = Ao = HAEQIT LSVE}F LMoVe| S Wit &
T AT} vholE A w7 Edl IRES FAISS EAgE
Tof o3 == A2 dEA SitHAsjes, 2000). AP

7k % A5iZo] Wy Tol M ATES AFskel B4 2
1} 2016 YH=E 27140 A ZFZF PIAMV, LSV, CMV 3% 2
PIAMV, LSV, CMV, LMoV 4% dlo]g| A7} AZE|glon, 20184
735 27l A0 A 22 PIAMV 132 9 LSV, LMoV, CMV 3% u}
ofeirt ZAEYITE EA vhol A7t 4P TS AR
= wf mj75-] WAYo] o nol# A ol FHSHA 57t
g 7F5AJo] =0 2 Z(Hadidi 5, 1998; Loebenstein =, 1995),
LSVe} LMove] SHAFS: TH7] 18 A E70) A7t
7 j7Ee ARE TS A= HHS ZAsjoF T A
o2 ARSI A= BIAGN R WY vfol 2t
20154 PIAMVE} LSVE] 2% E317Feo] 43.4%2 7} Weko
1, 201692 PIAMV, LSV2] E-317F¢]0] 33.1%, 2017 0] = LSV,
LMoVe] 25 E3k7F4 0] 10.2%, 2018 o] = PIAMV, LSV, LMoV
o} CMVE] 4F B33 0] 15.8%2 2 UEII T AR Z 0.2 A
o4 WSS 0 HholB| AL Lsvel PAMVE Ziet B3t
o] 7P B 02 Uehton, 23~4% BPUAE o)
HE | SVe} PIAMVE 23+t Bakzkadof LMoVel CMV7E 37}
B o2 Btk ole} 2 AukE FHeE v, 2A7|7t 4
| 5 A&F 02 PASHE vho|# & e LSVel PIAMV
o] B HC = ol AlFAY wighe] wsiS WA= 5
23 AP A=

Table 3. The incidence rate of viruses by infection types in greenhouse lily on Jeju island from 2015 to 2018

Incidence rate (%)

Virus
2015 2016 2017 2018 Average

Single infection 283 9.5 26.0 17.0 20.2
LSV 259 4.1 15.0 39 12.2
LMoV 0.0 0.0 5.5 26 20
PIAMV 24 54 3.1 10.5 54
cmv 0.0 0.0 24 0.0 0.6
Coinfection 55.1 80.5 49.6 56.3 60.4
LSV+LMoV 0.0 4.7 10.2 3.9 4.7
LSV+CMV 0.0 0.7 8.7 0.0 24
PIAMV+LSV 434 331 8.7 39 223
PIAMV+LMoV 10.8 0.0 0.0 39 37
LMoV+CMV 0.0 0.0 0.8 13 0.5
PIAMV+LSV+LMoV 0.9 29.1 6.3 11.8 120
PIAMV+LMoV+CMV 0.0 0.0 0.0 39 1.0
PIAMV+LSV+CMV 0.0 6.8 3.1 26 3.1
LSV+LMoV+CMV 0.0 0.7 94 9.2 438
PIAMV+LSV+LMoV+CMV 0.0 54 24 15.8 5.9

Total 834 90.0 75.6 733 80.6
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PIAMVE= 20134 AFAISel A A& wastgon, a8
© 7] 40.5%3ick e 257k F2E A o713 2,
20134 748 WHEAIA AkshA GhebAT 20159 HEL

A G2 PAMVZE T Lehl] Alarslsla, 2018
W7HA] A|&2 02 PIAMVZ} 2A8sEAL Qlgich PIAMV A8 &
2 20159 82.0%, 2016 49.4%, 2016 13.6%, 2018 %)=
39.5%= PIAMVE ol 2RSS T). PIAMVE] 3223 Yjof| A 4+
e wgte] AAlE @ Wake 2 AR WASHE Hgol
e Qo] e 7 b 544 3 Foe) o3 3
AFEl B2 Holgitk 2APIKEEIT PIAMY Zo] 7
3] UrehLbL Glo] PIAMVO] egh 42191 B gt why 7

20| AL B SO 2 S AT Rt gk

HIZFX|H uigto| Hio[2{A WAl Ao 2 Unbs7lof A
AFAR A ] A AR A2 5o 2 Qe LSV 5o vt
olg| A B3kt o] Aztatth E3] LSV UrEjollA] 7H Uyt
Aol vpo|H AR A5 A Aol £33 Aol mak 51
sk A Bol2] gAY (Chinestra 5, 2010), W=l what 74
5 ZAro] Azbe = gaf(Asjes, 2000) S9F0 & Hio|H A 7}

AR5 W5 ol upolgA F shtolot. LSVe o)
AL B3, ¢, EENE 9 25 5 2E HA
A ZFo] ERIE] 2 (Lim 5, 2001), THE vpo|g Aot B3}

s A9 WAle] o Al Bk ohjet 48R0 Aol

Fig. 2. Various symptoms of a mixed infection observed in lilies.
Appearance of severe leaf malformation and mosaic symptoms
due to a mixed infection with LSV and LMoV (A), Appearance of leaf
curling and twisting and light brown chlorotic spot symptoms due
to triple mixed infection with LSV, LMoV, and CMV (B), Severe mo-
saic, deformity, necrosis, and brown chlorotic spot symptoms be-
came more severe by quadruple mixed infection with LSV, LMoV,
CMV, and PIAMV (C and D).

CMVA= 357} ol 4 The thola] o skl Whaigo] whe:
HolL} sk A4 A| Ago] Bolx|n, Bt 7 Aol 2%
3} AAZe) 227t @A LePdeHChung 5, 1975). CMV
o Th2 vholej20) Btz A] Qo] 3j8lolut Z4o] TA}
A FAE Yyehdth= 2119} ZHo](Derks, 1995) LSV, LMoV %
CMVe] B317ed 4] g 2] 14 who] Uehgtom, ma}
o219} 9 & FAbo] LrehdHFig. 28). PIAMY ZA5 AR
2T o st AT PUIE Qo M By ER
gt oh) o] B72e TAHY B8 Z 547} LehdthVidal
%, 2016). PIAMVE ZZ4e] HE0k 2 F 1A A
WA 9 7190 29 5 W) AEAS 24 Yojmgion,
EG R Ba7rgel Moy BFadeIA WAo] o A
31icHFig. 2). W5 wholel gelel A Walo] Bolx| oo}
=7 vholel2s g a7t g1 ol THAmbE T gl o]
PAE X9 THE WAF ST el HRA 2 HAY
£AE P71 A97t 9B 2 (Hul, 2013), X412 vt
ol WAIE SISAE AH B2} o), WA B 25 W
A% HAHE glofs 5 vholei2 D5k 2 4= Gl o
Ao B asteka AR ETh

2 %

ATl A A== weko 4] violaiA TYE 9 HEE
& A7) 93 2015~2018@7HA] Al 25 A7 5] RT-
PCRZ Hio|g| A T AFAE AN =39 A5 A}
= Hlo]|Y AL LSV ZHgH]&-0] 69.7%, PIAMV 46.8%, LMoV
38.3%, CMV 17.1% <=0 & dhislgd on, vlo|g| A 7+
= EFEo] 70.0%, Bl 179%= Hii& 5304
o] P IES & o SUSIth B EAES 2015
| PIAMVS} LSVO] 2% E317t0] 76.7%2 714 wo] dhais}
o, 20162 PIAMV, LSVe} LMoVe] 3% 2317 25.9%,
201730} %= LSV, LMoV} CMVS] 3& E317tdo] 14.9%=2
A=) o™, 2018 PIAMV, LSV} LMoVe] 3& E-317+4 11.8%
7F @AsHE A2 et FAH 02 AFAF ] WAyst
£ F8 dpo|g| A= LSVeL PIAMVE 33t Bzt ol 71
T2 A0 g Yehgon, 23~4% SEPHEE tiF& Lsvet
PIAMVE 33t 53171 ¢ofl LMoV} CMV7} ARt FEfE 2
gom, ojet T2 AnZ T3 & uf 2AIZH4E B A&
2| 0 2 WAg5}= LSV} PIAMV B3 A 9] QA2 Al A9 o
grof| Tl & WA= T8T HAFHQ AR IE 4=
212it} 2013 PIAMV &= ¥k o 2 713 Z&HHA| 3 PIAMV
RS2 2015 82.0%, 20161 49.4%, 20161 13.6%, 2018
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S dAlolE B0l UehA] giskeut Bl Aol LSV
o} LMoV7} 3 7495 2 xjo| 2.2} 912 malformationZ
A¥o] A LERRETE LSV, CMV 2 LMove] 3% 3714 A] &
& ] 3% whgo] Lrehton], mhol29} leaf curling
o] FUE: PIAMVE= S5 g Ech B3 gol gater,
=R A A0 BE A0 HEWH WY F YA
A, Agt 2apol2 9 9 719, 54 5 W E4s 27

Woliwe) 3, £YLFY ) §o] B A5kl vhehdek

= 39.5%= PIAMV= vljd TAst= FAa Hoh LSV &
(¢}
]
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