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% 51 A% 5% g5 4 (Maize chlorotic mottle virus, MCMV)® & % % 5 i & ¥
SRR f&«rawz’ﬁwaswwmw SRR ke B A
# - MCMV 8 3-v B 512 B 1338 (7 G A4 B7 585 2 59 MCMV 5 4
ﬁﬂ@}fﬁ&%{%ﬂMCMV$a¢ﬁ Hoibid 98%-99%; @ A/ E TR A8 E
YeZ P ERME L3P RIS HAT O LN ARERCHA TG ¢ B
SEIALRERUGFS o0 2014 E3 2015 E0 BAALEE A 220G A
FAR AT AR A E AR FRARA 10 TR ALY LS Y o
I3 OF BT F AT AT REB B FF T MCMV i3 o 0t - e
BEBTBE RG> Sd £ pEI% PETES 24 Ilisﬁ& MCMV + %ﬁd
FRASA R Z B AR T LA G584, 2 &5 (Frankliniella
williamsi Hood) "2 =& fy &4 v # o it > & - THL A5 1 j 2%Ba o 5
Frpin2 Ak MCMV 2 v b bo BEIE ~ & % A H 2 E R a8
BT p o
MeEF: KRS HS - RS mpT e F AT B

H

wl

Lt (Zeamays) s R% + £ & cira iv4 2. - » kgt %ﬁv‘ﬁ‘%‘(Food and
Agricultural Organization, FAO)2013 # stz T4l > X % 2 14 10 B OwE > 5
PHEAFZIHEGES > SHFTAPE T F 2 8% 2K 288 & 1990 £ §
BEBLITS 2 E 2 BE B FERETHF B T A PR G fd 1990 £ pF
65,560 = 'E > 1 2012 £ pFE AR 6,612 2 F 0 8 * 1K £ G ARG 10,743 =
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SREGERILINS SERCANE S 3 LA ¥ - R S R S %*“iﬁﬁ*ﬁ‘i%”“i
13,544 25 > &% 2 £ 5 F RS 13464 2F » 2 LA B Y LA

Wk je-

EAFLIMEEARZE S % R45 2014 £ R M EaRTA
B AR RBE T 28 0 B G F D 5 43%(5,797 2 /13,464 ) 0 4k —'3_-

F R F 93%(12,605 = *5/13544 > E )¢ B ERFZE S (T £4
R ¢,2000, Frcie P ¥4 R €,2015) 22 F 22y 784 L3 —Qi\?i‘—“fﬁ
Y AL AEZ AT SIS R FRAE(BIE R, 2006) 0 1K P
PREREFFFF BRI AITE T %ﬁf_,%éﬁ Lo ’E‘r#kl* oL
T2 ARUT AR APRDR TS FE > LT E K BASRITLI Y ESF TR
BEFFA S HFES R QS AR E 0 0 BV LERE A0 @
i*&ﬁﬁﬁ"&%%ﬁﬁﬁgﬁr%“ﬁJﬁrﬁﬁj’“ﬁ%&é#ﬂ
:}?3:%-:}?3)% ToHaERPNEFEL .-11'.-;};3.% .-;};3 w4 2ok :gntq; #;;34 B 4] % ¥t(Maize
dwarf mosaic virus-B, MDMV-B( 2 f-+ & ”' x f]is-sr (Sugarcane mosaic virus,
SCMV))(B%i 4k, 1985)% % 5f ik X op & (Malze stripe virus, MSpV)(& iz 4 et al.,
1988) » = 7@7_}}33* 3 glg 3R E R R ‘?ﬁ REF L i%ﬁ:}]iaﬁfz ) é_:}}iﬁ%;ﬂﬁ
FERRTE S A BT AR ﬁ%ﬁfx;r;,w A 2K ORTEA B 5 2 AR
% 5255 5 % (Maize chlorotic mottle virus, MCMV) 2 H &2 4 8 %53 4F & & % 47
51w en 2 of 3 5+ (3%om o (Maize lethal necrosis, MLN)(Deng et al., 2014) » o >+
EEE  Ku ¥l G\"HF\ 3R 4‘]?3-* AL AT AT AR
fi"? 4 Jﬁs i fﬂL%“i BB E R A dpet R

K ARSEHHE A

3 f ARG g (MCMV)@%** # Fod & 4 # (Tombusviridae) 2. 5 &25—&?
% 5+ h(Machlomovirus) » 5 - ¥ % 1 &0 RNA 3:2) 54 > MCMV & 5 £
1974 & fefed ch2 o 32 5 PM-205 % 7o H i s & 1 iE DA 2 OB 5 i :Ha
th7 = (Castillo & Hebert, 1974) > f 15 &% '+ b3 R HEF#H R MCMV B 4 2 #
B¢ 1976 # 3 RHMEATHE P B PR N F IR MCMV ¢ 2 358 & 1 L 0
# (MDMV) & /|- & i pr gt o & (WSMV)4E & & 4 3 = 2o &7 123 8 (Maize
lethal necrosis » MLN)(Niblett & Claflin, 1978, Uyemoto et al., 1980) » 2_ {¢ % 1990
ENERE R LHVF E E (Kavai Island)® 42 ¢ MCMV 2 MDMV 4 & *“q'; SR
# (SCMV)ig & | % i + en 5 55~ (3o 5 £ (Jensen et al., 1991); & 2009 & ¢
FAHE2Za4s 24 d MCMV #1r3ldeent F ﬁ?'ﬁ}%f@_:}}% % (Xie et al., 2011) »
2011 & A 2E0 ¥ I » B d MCMV 2 SCMV 4 & %43 ‘1" E’(?'ﬂf{%f ¥
B AR ROE N ERR S X AT E P A2 GRS R T R
EERWL B FRAL S pEEZE R SRR eRES G ATF 4 % £(Wangai et al.,
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2012, Adams et al., 2014, Lukanda et al., 2014, Mahuku et al., 2015b) - &g L. # 2 5 %
BagM o

3 ALK IS fid RS PRI A

2014 E4 3 BB I EREAT ANBIHATHT > 2 2R

Fo Rk m+a%%1wfﬁﬂ’““%ﬁw”¥ﬂﬁi“%%ﬁﬁ’ﬁﬁ
HRHRT  A e A RBT AR AL AR A IR I(R L)
MARHRTEUE TR E "“«%‘; 4 (Sugarcane mosaic virus)2. MDMV-B % ~
PR (7 B 4502 e s il “kﬁﬁﬁmmedﬂBM%£~%ﬁF@’mu
o R femE SR %%ﬁfhﬁi#%téf_*v?%iﬁ 25K S48 Honey 236 » 7 i3 R E 5 A% )
Homed o gk PR ACH 28 S48 Honey 236 (67 & - & k :};ﬂr 0 ¥
1 Potyvirus B f§ & 5% 513 ¥ (Potl:GACTGGATCCATTBTCDATRCACCA/Hrp5:
ATGATHGARKCNTGGGG)(Colinet et al., 1994, Pappu et al., 1998) ~ Potexvirus %,
i 5 5% 51 3+ #4(PotexXIRC:TCAGTRTTDGCRTCRAARGT/Potex5C: AYCARCAR
GCMAARGAYGA) (van der Vlugt & Berendsen, 2002) 2 Tenuivirus & f§ # ;% 31 &
i%"ﬁL(Tenui-DF1:ACACAAAGTCCTGGGTAWAA/ Tenui-DR1: AAGAARAADWKA
GDCCGTA) A u|it 7 & 4% & fisdasdy & Ju(RT-PCR)F fi > 5 % @d Tenui-DF1/
Tenui-DR1 2. RT-PCR F &7 Htg I & 3p 8 < [ 4piT2 A f » SE (BT 3;&
o Tl - ;%?”fz’v’ﬂffﬁf& B Bt P T BT GeneBank

Blast WS 3 AR TS .};ﬂr (Maize chlorotic mottle virus, MCMV)mYunnan
3 L ptRip ¥R Y fz»(acc. No. JQ982469)4p ¢ & 5 99% > |* GenBank % 42
MCMV 4 @k Yunnan 3 2. > & B B 7% e 2 :;f;;.% B F-o 251 3 FH(MCMV-
CPF.-TGGGAATTCCAGCCAGATTA /MCMV-CPR: TGAGTTCAGAAACCCTCG
TO)ie TR Mg B 2 & R 3o % {ﬂ‘é‘: B3l e g v AF& G Tllbp > #:F
B Fev AR Y 236aa. 0 G0t HHEH B By SRAR A 718 MCMV A gtk
Sichuan # & 4p37 » 4p 0 & i 99% (Deng etal.,2014) - % 7 {2 5 %378 2 MCMV
fre g i 2 4 MCMV 4 th 2 £ & B 7040 0% > 4 B~ MCMV s RNA £
™2 Poly(A) tailing kit »* 3'3% ¢ Poly(A) tail {5 12 MCMV-5"RACEFS:CCACAGAC
CATGTGGGTTGG 2 MCMV-g3514FA: CCCTT GTTGGACGAGGT 4 %] Xhol-
oligod(T): CTCGAGTTTTTTTTTTTTTTTTTTV & {73 tgisE 7 TR » I #jE T
2. MCMV-Yunlin 5 & $x1% % & > £ 5 7](acc. N0.KJ782300) £ GenBank | % &2
MCMV 2 % & :}ﬁai R ¥ 5 B2 MCMV-Yunlin Jﬁa-% R F _i_f;:}}%-% & (acc. No.
JX286709) ~ Yunnan3 5 # tx(acc. No. JQ982469) - Sichuan 5 # tA(acc. No.
JQ982470) ~ Yunnan2 s # fx(acc. No. JQ982468) 2 Yunnan 5 # tk(acc. No.
GU138674) f >+ Ir — i 4 ¥ » @ £r Nebraska ;5 #+ tk(acc. No. EU358605) % Kansas
:@si tx(acc. No. NC003627)p] = # k= & ¥ (Unpublished data) > %1 » #3758 4 2
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cARAREEBHEE BT AGFELA D

MCMV A& ZHRBi s EERZ 273 S X1 B 8BF RHEFREFES <5
FEAIT(W2) $2 ST T% AERSE I G SHAMCMV 585k
T2 A0 p 201430 1201537 > WE IR EAR S a8~ w d
Bio pd 3 iR B HB S BT TERE SAB LI A AT L AES
\._f,z, 2 —}ﬁd\ R jq:*,‘«i*ﬂl;g;zrfb/;ﬁ\ a{,fv&;{ ; = }ﬁ'::' T2 EEW“ , ﬂ’# B
#] & p 4 AC DiagnositicssFiMCMV$iad 2 i 4] snSCMV sl i& (7 ELISA 7] -
Bk lT et HEERT Y F MCMVEtR > # 17 p 2014#3 7 5 20154 3" #ﬂ%
0o AR SE ’tbyfi;-*’?lO” T2 &5 SMCMViiivg% > 7% 2197 K%
T % B prEp MCMV fe 75 FWMAEETE > 100 B oAk (TR P MCMVA}*Q:}I% &R b b 2
(Unpublished data) » %% %7 % £ &% > MCMV & S # T~ 42iF2 5T R X
HEBE AP R A pag R s g ?3_1‘4;«?]“ pZOlSﬁl”F’“
e A 22015£37 > BERETSBEA/RT - LRSI IR FRE BT
AFF R 2F PR L AT ERFHHEEE A fﬁs*@ﬂfbﬁﬂu’ » % B i MCMV
H R 4~ > MLNR 4 4 4~ 1& > (Unpublished data) o s+ — % % $237 & % ozt
¥ 32 & 2w T FRMCMV % 2SCMViA & B 4 i3 *MLN%%%;*;% T ehfFa) %
m g Uyemoto < & 4 3:1980# & % F P F 4 fr4e g M 27V < g PMCMV
EHFZE AR SN EoROD BB 5 prUyemoto F A B %% > 1161
MCMVE % # & ¢ » 4 271 5 2 WSMV & (2 )MDMV-A4f £ & % i & 57MLN
SR R N 1r1§&]m2011ﬂi7kv‘ }_ MCMVEZ&J L3 f A o 4
k&Y SR EMCMVE R 2 4r 8 5 8 WMLNW i = g k5 = m.}}%/{y{,
Uyemoto < #8347 ic 7 2 # Asopa B % > B R SRy & i+
RpcsL2 F A RIRIRFERRZ A o4 S MDMV-Bs 4 48 5 i3 # kg d & A
(High throughput sequencing)z /& i i& » 2k = 5 H[¥7T R sopp 4 chj o & > 3¢
2014 % B ¥ J“’%EEZ]M«% 2ot o IR MLNE § x5k kA ¢ > Adams
AR TR SMCMVY 2 SCMVII‘;S—S»- AT B 3 erReal-time PCR31+ ik (7
R IE“:PI MCMV » s & 3 & 2/ 235 A8 0 3R % B SSCMV
B4 I8 % eASCMV 0 4p i B 5 87% » ¥ F]Real-time PCR3 1+ $3%k - H B B
B o i 2 d Realtime PCRig 1ISCMV > & & #MCMV s 2 # A ¢ 4 5
5 MLNG £ mfe > e dr ik ISCMV > £.F 5 7 R SCMV s 4 thet A0 &
Potyviruszﬁri’ﬂ PR B A et w BFRARATR 0 & dvaMCMV
(LI N S TR e ?)i*xil’mSCMVm@; LA kT B o T A
58 5 8§ %«:.ﬁ'iimg TAVHFREI AR BREE ?25:‘?“ % 5V RE
MLN 2 > @ d S#7 R A S S mg sy Fm > MCMVE iR 74855 P 4 3
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MAz ik > T EMCMV e th § 5 i@ s § 1 & Bopdk 0 4+ TMCMVE fb
B A REF ELz‘eEn/MLN}]%fG:’ B F b2 R +r;h¢—gt’1 s HoplH R F]V e %
PEMERE AL EERT FER LRI F R LS HABERLE S
MLN e > ot = da3m 0 F 18 ﬁ“”“%%;éﬁ? °
e FRREE:  MCMV BT v R A3 0o F¥* LR ¢ 281
Fofpr A~ 2FZHFTEN o ad R EHRMAEF TR ES - d A A
SR BT A E 2 0F e 5 g 2 o s fir(Unpublished data)

A AR S WHWSF Y

MCMV ‘@Rz B2 T E Rd 2 B2 it BFELG 24
BN FHEEFBE SRR A BRI MBREE S T EEES B
FELEA R JEERP o

~)Ed 3 B4

135 Jensen & A5t § X & ch3 o 0 R OF K H BT MCMV ¥ j5d fa+ &
FOEFRIERB B B 53 F 4 2w (17/42000 #f 48+ )(Jensen et al,
1991) > @ p 2010 # B 4s o ¢ B A R ER - ABEET 2 2K EF P pE
MCMV - 3 4 54 5] 5 0.33%0.5% 7 ** 4 Bt %4 /85 07 R 5 53
¥4 505 2% (553 etal, 2010, §Ii & etal, 2011, § A+ etal,2013)2 8
F B Fig gt ensen £ A P %% A d Mahuku X & L gy R %A T
HMCMV 50 % f 2 i85 » 2 RT-PCR = 3 fipl » 6+ 4 4 % 3 72%(18/25 3
B3) ad B HE Y AT o B RT-PCR el #4854 4 393
0.6%(12/2610 #f 8.+ )(Mahuku et al., 2015a) » & f /s % & 4-%F MLN fe s phit
B 3 F 0fE+ i 7 ELISA iRl - 46+ MCMV # 4 5183 » £ % MCMV feps
R OF R TR AR RS A 2R S AL 2 Y T RE
MCMV s 4 15425 s o 3 e pRATE 2 0418 » 12 38C 4nde ~ IR T g
- YR ATEA RS SURIL ) B v - Rt S 483 4 4 5 (Unpublished data)
MAAT JEEHI T MCMV 54 - BF M+ 4 0% 5505 d 22 5258
B EE DR T RE - A B R AR HE R AR Y 2 24 85 1
A3 > V& 7 ELISA &R 0 % AR MCMV 1 25 J&(Unpublshed data) -

(E)gd i rFiazd

MCMV ¥ 5d 5 fifsep 44 AN LZEFH B ¢ 5}
Diabrotica virgifera ~ D. barberi ~ D. undecimpunctata howardi ~ Chaetocnema
pulicaria ~ Systena frontalis ~ Oulema melanopa % = #& 7 # (Naultetal., 1978) > @
7&K 0 28 48 (Frankliniella williamsi)» 4283 7 10 2540122 0 @%@ &
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#7 4 © G 9 DA e N211 2 KS23-6 % > 7 2 & MCMV 3 o B [ 2 g e
7 i sir(Mahuku et al., 2015a) » & 7 31 faiE » SR fﬂmﬁ}lisw;féma & o
(= )MCMV # jgd fa+ @4 > &aft&ﬁf_—r Ba Sl 2y MCMV jEd 8+ 93
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Maize chlorotic mottle virus
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Abstract

Maize chlorotic mottle virus, MCMYV, was first reported in sweet corn in Taiwan
in 2014. Symptoms of MCMV included mottle or mosaic developing into maize leaf
chlorosis and necrosis. Moreover, severe plant stunting and death were observed.
Phylogenetic analysis of full capsid protein sequence of MCMV isolated from maize
field revealed that the invaded MCMV in Taiwan shared 98-99% identity with the
Chinese and Kenyan MCMYV isolates. MCMV causes severe yield loss in the main
maize planting area in Taiwan, including Yunlin County, Chiayi County and Tainan
City, and becomes the limiting factor of maize production in Taiwan. According to the
field survey result during 2014 April to 2015 April, MCMV are widely distributed in
Taiwan. Analysis of the virus disease epidemic demonstrates that MCMV is prevalent
from October to the coming May next year. Detection of fresh seeds from ear of
MCMYV infected maize shows that seeds have very high rate contaminated with
MCMV. The presence of MCMV in seeds raises the risk of virus transmission through
seeds. To analyze the mode of MCMV transmission by maize thrips (Frankliniella
williamsi Hood) in Taiwan, we assayed the maize thrips virus acquisition and
transmission ability. The result demonstrates adult maize thrips have higher virus
acquisition ability than larva. The result of virus transmission via maize thrips
demonstrates that to be able to transmit virus efficiently we need to put sufficient
thrips in one maize plants. The effective control of MCMV should be achieved by the
integration of cultural practices with suitable insecticides and host tolerance.
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B LAMCMV Eefd 2 58 s s B 4= 39 30 37 38 = 4 i s #(B) 16 P AR % 5
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Fig.1.(A)Mild chlorotic mottle symptom developed on new leaf of maize inoculated
with MCMV.(B)Chlorotic mottle lesion fused together to become severe yellowing
symptom on maize inoculated with MCMV.(C)Chlorotic mottle with necrosis
symptom on the margin was observed on the MCMV infected leaf in the field.(D)
Severe systemic stunting was observed on the MCMV infected maize in the
field.(E)Severe systemic stunting and yellowing was observed on the maize complex
infected with MCMV and SCMV.
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Fig.2. Broad region of MCMV infected maize showed significant necrosis and
chlorotic mottle symptom on male inflorescences ~ silks and husks after tasseling.
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