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Abstract

Hylocereus undulatus, commonly known as pitaya, is widely grown in Viet Nam but most in Binh
Thuan province. At present, there is no report of virus infecting H. undulatus in Viet Nam. During field surveys of
2016-2018, five stem samples of H. undulatus showing systemic mild and severe mottling symptom were
collected from Binh Thuan, Quang Ninh, Bac Giang and Ha Noi. The infected samples were then mechanically
inoculated by sap extraction onto leaves of indicator plants and caused necrotic local lesions on both Gomphrena
globose and Chenopodium quinoa. Furthermore, total RNAs was extracted from infected stem of H. undulatus
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and amplified by RT-PCR using universal primers for
detecting potexviruses. Sequencing of RT-PCR
products revealed that the virus was Cactus virus X
(CVX). To our knowledge, this is first report of CVX in
Viet Nam.

Keywords: Hylocereus undulatus, mild and severe
mottling, RT-PCR, Cactus virus X, Viet Nam
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1. DAT VAN BE

Cay thanh long (Hylocereus undulatus) thuéc
ho xwong réng (Cactaceae) c6 ngudn gdc & cac
vlng sa mac thudéc Mehico va Colombia. Thanh
long dwoc trdng phd bién & cac nwdc Bong
Nam A nhw Thai Lan, Philippines, Indonesia,
Pai Loan, mién Nam cuta Trung Qudc (Quang
Tay). O Viét Nam, thanh long dwoc tréng nhiéu
nhat & Binh Thuan va mét sbé tinh nhw Tién
Giang, Long An, Kién Giang. Hién nay, thanh
long cung dwoc tréng & nhiéu tinh ctia mién Béc
nhw Ba Vi (Ha No6i), Quang Ninh, Hoa Binh,
Cao Bang, v.v. Cay thanh long thich hop trong
trén nhiéu loai dat, qua thanh long cé nhiéu chét
dinh dwéng va coé gia tri xuat khiu cao nén
thanh long thanh long da va dang la cay an qua
quan trong dem lai hiéu qua kinh t& cho nhiéu
nwdc trén thé gi¢i nhw Dai Loan, Thai Lan,
Malaysia, Trung Quédc va Viét Nam.

Tuy nhién, nang suét thanh long khéng 6n
dinh do mot s6 bénh méi xuat hién va gay hai
nang nhw bénh dém nau (Neoscytalidium
dimidiatum), bénh ddm nau gay hai nghiém
trong va c6 xu hwéng ngay cang lan réng trong
nhi*ng ndm gan day (2013-2018). Theo ghi nhan
cla Vién nghién ctvu cay &n qua mién Nam, bénh
ddm nau da xuét hién vao dau nam 2008 tai Binh
Thuan va Tién Giang. T ndm 2011 tré lai day,
bénh gay hai nang va lay lan trén dién rong. Co
nhirng vwdn thanh long bi méat trdng, khéng thé
thu hoach dwoc do qua bi nhiém bénh, gay ra
thiét hai rat I&n cho nguwdi trong thanh long. Bén
canh dé, bénh thdi nhun canh, qua do vi khuan
cung nhw bénh vi rat gay hai trén thanh long &
Viét Nam chwa dwoc xac dinh tdc nhan gay bénh
cung nhw phong trtr bénh hiéu qua. Xac dinh
dwoc tdc nhan gay bénh théi canh do vi khuan
ho&c dém canh do vi rat se gép phan quan trong
vao viéc phong trir bénh hai va céng tac kiém
dich thyc vat bénh hai trén thanh long.

Bénh vi rat gay hai trén thanh long cho t&i nay
dwoc xac dinh do Cactus virus X (CVX). CVX da
dwoc phat hién va nghién ctu lan dau tién tai Dai
Loan (Liou et al, 2001). CVX thudc chi
Potexvirus, ho Alphaflexiviridae. CVX truyén qua
tiép xUc co hoc. Thi nghiém lay bénh nhan tao
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trén cay chi thi cho thAy CVX gay ra cac vét chét
hoai cuc bd hodc nhirng vét ddm vang trén cay
rau mudi (Chenopodium amaranticolor va C.
quinoa) va cay cuc bach nhat (Gomphrena
globose) (Liou et al., 2001; Kim et al., 2016).
Hién nay, da c6 2 chudi gene day da (6.614 bp)
cla CVX dwoc cong bd trén ngan hang gene
(Liou et al., 2004). CVX cung da dwoc nghién
clru trén cay thanh long & Brazil vao nam 2008
(Duarte et al., 2008). Tinh dén thoi diém hién
nay, chwa c6 céng bé trén cac tap chi chuyén
nganh trong nwéc cung nhw qubc té vé xac dinh
cung nhw nghién ciu m&c d6 phd bién va gay
hai ciia CVX & Viét Nam. Nghién ctru ndy nham
i) danh gia mrc d6 phd bién cta bénh vi rat trén
thanh long & mét sé vung tréng thanh long va ii)
xac dinh vi rat gay bénh thanh long dwa trén cay
chi thi, ky thuat RT-PCR va gidi trinh tw gene.

2. VAT LIEU VAPHQJONG PHAP NGHIEN CUYU
2.1 Mau bénh

Mau canh thanh long c6 triéu ching dién
hinh nhw d&m vang hodc khdm & mec dd nhe
ho&c nang dwoc thu thap va duy tri bang cach
trédng lai trong chau va git trong nha lwdi dé
theo ddi tiép sw phat trién clta bénh. Trong
nghién cru nay, 05 mau canh thanh long cé
triéu ching gibng vi rat (@dm vang, kham)
duwoc thu thap tai Binh Thuan (Ham Thuan
Nam, Ham Thuan B&c), Quang Ninh, Bé&c
Giang va Ha Néi (bang 1).

2.2 Xéac dinh sw c6 mat cta vi rat bang cay
chi thi

Sy c6 mat cha vi rat trong mau bénh da thu
thap dwoc xac dinh bang phwong phap cay chi
thi. Theo d6, dich chiét tir cac canh thanh long bi
nhiém bénh bang dung dich d&m photphatase pH
7.0 dwoc lay nhiém tiép xic co hoc lén 1a cla
cac cay chi thi Chenopodium quinoa va
Gomphrena globose. BOt Carborundum (600
mesh) dwoc si dung dé tao vét thwong co hoc
trén la cay chi thj trwédc khi lay. Cac cay chi thj
sau lay nhiém dwoc dat trong nha ludi & nhiét do
khodng 25-27°C. Triéu chirng trén la dwoc theo
déi sau 10, 20 va 30 ngay.
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2.3 Xac dinh vi rat badng RT-PCR va giai
trinh tw

RNA téng sb cta vi rat dwoc chiét tr mau
nhiém bénh badng CTAB theo phwong phap cla
Doyle va Doyle (1990). Phan rng RT-PCR dwoc
thwe hién véi M-MLV va va DreamTaq st dung
cap moi chung dé phat hién potexvirus gém
potex 1 (CAY CAR CAR GCX AAR GAY SA) va
potex 2 (TCD GTR TTD GCR TCR AAD GT)
(Duarte et al., 2008).

San phdm PCR dwoc tinh chiét tv 0,7%
agarose gel dung kit tinh chiét thwong mai theo
hwéng dan cua nha san xuat. Ham lwvong DNA
duwoc wdéc lwong néng do6 bang dién  di
agarose. San phdm PCR dwoc gidi trinh tw
trwc tiép 1 chiéu dung mdi potex 1 (CAY CAR
CAR GCX AAR GAY SA) tai hang Macrogen
cla Han Québc. Trinh ty nucleotide dwoc so
sanh véi co s& dir lieu trén Genbank bang
phan mém tuyén BLAST tai NCBI (the National
Center for Biotechnology Information)
(http://www.ncbi.nlm.nih.gov/BLAST/). Tiép
theo, cay pha hé vé mdi quan hé gilra cac
chubi nucleotide dwoc xay dwng bang phwong
phap Neighbor-Joining (Saitou va Nei, 1987)
sdn cé trong phan mém MEGA 7.0 (Kumar et
al., 2016).

2.4 Panh gia sy truyén bénh qua nhan
giéng vo tinh

Trong nghién ctu nay, 30 mau canh thanh
long bi nhi@m vi rat thu thap tai Ba Vi - Ha Néi,
Béc Giang va Quang Ninh duwoc tréng va duy tri
trong chau, 1 canh/chdu va cham séc & nha
lwdi véi nhiét d6 25-28°C trong thoi gian 3
thang dé theo ddi sw nhiém bénh cua céac
mam/canh m&i moc.

3. KET QUA NGHIEN CU*U VA THAO LUAN

3.1 M&rc dd va thu thap mau bénh virus
gay hai cay thanhlong

Trong céc |an diéu tra ddng ruéng vé mic dod
va thu mau bénh vi rat trén cay thanh long ruét
dé va ruét trdng tai Binh Thuan, thanh long ruét
dé tai Ba Vi — Ha Noi, Bac Giang va Quang Ninh
déu c6 trieu chirng nhiém vi rat. Triéu chirng dién
hinh 1a cac dém vang (hinh 1b), déi khi dang
vong (hinh 1a) hoac kham (hinh 1c), toan cay bi
nhiém vo&i triéu chirng t nhe (systemic mild
mottling) dén nang (systemic severe mottling) v&i
ty 1& bénh 8-10% tai Binh Thuan, 15-20% tai
Quang Ninh va Bac Giang, 51-55% tai Ba Vi —
Ha Noi (bang 1, hinh 1). Trén thé gi&i, hién tai
m&i chi ghi nhan duy nhét Cactus virus X (CVX)
gay hai trén thanh long.

Bang 1. Mrc do va triéu chirng bénh vi rat trén cay thanh long

Thoi
L ex n , Bo phan bi A . Mtrc do
Dia diém thu thap Giong gian thu R Triéu chirng sk
. bénh pho bién
thap
Ham Thuan Nam- . . dém bién
. R ruét do, trang 2016 canh . +
Binh Thuan vang nhe
Ham Thuan Bac - L, R dém bién
. . rudt do, trang 2016 canh . N +
Binh Thuan vang ro
Quang Yén- L R dém bién
. . rudt o 2017 canh . . ++
Quang Ninh vang ro
. . . dém vang,
Bac Giang ruét dé 2017 canh \ ++
kham nhe
. o o . dém bién
Ba Vi — Ha Néi ruét do 2018 canh . +++
vang nhe

Ghichua: +: Ty 1é bénh <10%; ++: Ty 1€ bénh 11 - <25%, +++: Ty |é bénh 25 - < 50%
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Hinh 1. Triéu ch&rng bénh vi rat trén thanh long ruét dd. a-b) Triéu chirng dém vang dién hinh
(systemic severe mottling) tai Binh Thuan va Quang Ninh. ¢) Triéu chirng ddm vang/kham nhe
(systemic mild mottling) tai Ba Vi — Ha Noi.

Tuy nhién, dén nay chwa c6 danh gia vé anh
hwéng cla bénh vi rat téi ndng suét tréng thanh
long. Quan séat triéu ching trén ddng ruéng da
ghi nhan da sé & cac cay co triéu chirng bj nhiém
vi rat thi quéa thanh long cung binh thuwdng giéng
nhw cay khong co6 triéu ching. Tuy nhién, &
nhirng cay c6 triéu chirng nang thi cho qua nhé
hon. Dac biét, & nhirng cay thanh long nhiém
bénh vi rat, ty 1& nhiém bénh dém nau
(Neoscytalidium dimidiatum) gidm r6 rét so vé&i
céc cay khong cé triéu chirng virt.

3.2 Kiém tra sy xuat hién cuda vi rat trong
mau bénh bang cay chithi

Triéu chirng do vi rat gay ra c6 thé nham 1an
V@i cac triéu chirng sinh ly clia cay hoac con

tring gay hai. Tuy nhién, khi lay nhiém mau la
bénh lén cac cay chi thi nhv cay rau mubi
(Chenopodium quinoa, C. amaranticolor), cuc
bach nhat (Gomphrena globose) va thuéc I4 canh
(Nicotiana benthamiana) thi chi m&u nhiém vi rat
mé&i cé bidu hién triéu chirng nhw vét dém chét
hoai, @m mau vang trén cay rau mudi ho&c triéu
chrng kham trén cay thuébc 14 canh. Nguoc lai,
néu triéu chirng do sinh ly cha cay hoac cén
tring gay hai giéng véi vi rat thi se khong co triéu
chirng khi lay trén cac cay chi thj. Vi vay, cac
mau thanh long c6 triéu ching gidng vi rat da thu
thap dwoc trong nghién ciu nay bwéc dau dwoc
kiém tra sy xuét hién cua vi rat béng lay nhiém
lén cAc cay chi thi rau mudi (C. quinoa) va clc
bach nhat (G. globose) (bang 2).

Bang 2. Két qua kiém tra mau thanh long nhiém vi rat bang cay chi thi

Ngay sau Triéu chirng trén cay chi thi
lay Cay rau mubi (Chenopodium quinoa) Cay cuc bach nhat (Gomphrena globosa)
5 - -
10 Céc vét ddm vang mo -
15 Céc vét ddm vang me Dém chét hoai c6 vién dd, ré
20 Céc vét dém vang ro Dém chét hoai c6 vién dd, ré

Ghi chu: - (chuwa xuét hién triéu ching)
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a)
Hinh 2. LAy bénh nhan tao mau thanh long nhiém bénh vi rat thu thap & Binh Thuan
Ién cay rau mudi v&i biéu hién triéu chirng dém vang trén la
(@) va débm chét hoai c6 quang mau dé trén cay cuc bach nhat (b).

Lay nhiém nhan tao mau thanh long nhiém vi
rat 1én cay rau mudi va ctc bach nhat cho triéu
chirng dédm vang va dém chét hoai gibng nhw
cac nghién ctru da cong bd do vi rat gay ra (Liou,
2001; 2004; Kim et al, 2016). Két qua nay da
minh ch&rng dwoc cac mau canh thanh long da
thu thap la do virat.

3.4 Phat hién va xac dinh vi rat bang RT-
PCR va gidi trinh tw gene

Vé&i két qua thi nghiém da khéng dinh sy c6
mat cla vi rat trong mau thanh long, dwa trén
cac két qua coéng bd vé trieu chirng cung nhw
s xac dinh vi rut gay bénh thanh long ctia cac

b)

nghién ctu trwdc (Liou, 2001; 2004; Kim et al,
2016) cung nhuv sw giébng nhau vé triéu ching
tlr cac mau thanh long da thu thap. Trong
pham vi nghién clru nay, da tap trung xac dinh
potexvirus bang ky thuat RT-PCR va giai trinh
tw gene bang cap mdi chung potex1 va potex2.
San phdm RT-PCR thu dwoc cé kich thuwéc
khoang 700 bp. Trinh tw nucleotide thu dwoc
khodng 650 bp doc rd nét, chat lwong tbt,
khéng nhiéu. Két qua tim kiém chubi gan trén
Genebank dwoc xac dinh la Cactus virus X
(CVX) v&i % doan so sanh la 100% va muic
déng nhét trinh ty la 96-97% (bang 3).

Bang 3. Két qua tim kiém chudi gan gii trén ngan hang gene (GeneBank)
dbéi v&i mau vi rat thanh long & Viét Nam

R L o % doan so M&u ddng nhat
Ma trinh tw Loai xac dinh Quoc gia j .
sénh trinh tw (%)
KX883791 Cactus virus X Trung Qubc 100 97,0
JF937699 Cactus virus X Pai Loan 100 96,0
AJ270895 Cactus virus X Ha Lan 77,0 95,0
AY727533 Caladium virus X Braxin 7,0 90,0

Dwa vao két qua tim kiém chudi trén ngan hang
gene, tir d6 da xay dwng cay pha hé véi mau CVX
(Trung Québc, Ha Lan va Pai Loan) sdn c6 trén
Genebank, mau déi chirng (outgroup) duoc st

dung la Caladium virus X (hinh 3). Can ctr vao cac
két qua nghién ctru céng bb trén cac tap chi trong
nudc va qudc té, CVX Ia vi rat dwoc xac nhan 1an
dAu tién nhiém trén thanh long & Viét Nam.
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— KX883791-Cactus virus X -China

L @ Cactus virus X-Viet Nam (Binh Thuan)

L AJ270985-Cactus virus X-Nertherlands

JF937699-Cactus virus X-Taiwan

—
0.1

Outgroup (AY727533-Caladium virus X)

Hinh 3. Cay pha hé dqrc xay dwng bang phaong phap Neighbor-Joining trong MEGA 7.0.
Gia tri & cac nbt ctia cay pha hé la gia tri théng ké bootstrap daj&i dang % (1000 lan 1ap).
Thanh bar (0.1) thé hién khoang cach di truyén.

3.3 Danh gia sy lan truyén bénh qua nhan
giébng vo tinh cdia Cactus virus X

Vi rat thwe vat néi chung lan truyén qua con
dwong tiép xtc co hoc, nhwng hiém gap &
ngoai tw nhién, chd yéu lan truyén qua con
trang méi gid¢i nhw rdy, rép... va qua nhan
gibng vo tinh. Thanh long dwoc tréng bang
nhan gidng vé tinh 1a chd yéu, nén khi nhan

gibng khodng kiém soat dwoc cay me nhiém
bénh thi se lam gia tdng bénh trong san xuét.
Theo trang Plant Virus Online (http://
sdb.im.ac.cn/vide/descr132.htm), CVX truyén
qua tiép xtc co hoc, ghép va tiép xuc gitra cac
cay trébng. Trong nghién ctu nay, 30 mau bi
nhiém CVX dwoc trdng trong chau va theo dbi
trong th&i gian 3 thang (bang 4).

Bang 4. Banh gia sy truyén Cactus virus X qua nhan giéng vé tinh

Thi gian Sé canh nhiém bénh Sé chdi moc moi
R . - Triéu chirng
sau trong duwoc trong nhiém vi rat
15 30 n
30 30 -
45 30 25 dém vang me
60 30 27 dém vang ré
75 30 27 dém vang ré
90 30 27 dém vang ré

Ghi chi: n (chwra moc canh méi), - canh mdéi nhd 5cm va chwa quan sét thay triéu chdng vi rit.
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a)

v

b)

Hinh 4. Duy tri cac canh thanh long nhiém Cactus virus X trong chau dé theo d&i sw truyén
bénh virus (a) va triéu chirng ddm bién vang ban dau trén cac canh thanh long ma&i (b)

Két qua theo d&i cho thay, khi mé&i hinh
thanh chéi non tlr doan than lam gidng, cac chdi
non nay chwa biéu hién triéu ching sau 30
ngay tréng. Triéu ching bat dau xuét hién trén
cac chdi méi sau 45 ngay va ré nhat sau 60
ngay trdng, triéu ching dién hinh trong thi
nghiém giéng v&i triéu chirng ngoai déng rudng.
Ty 1& cac chdi méi nhiém bénh rat cao (27/30
canh bi nhiém bénh). Nhw vay, trong san xuét
khi nhan giébng vo tinh thanh long bang giam
canh can quan ly cady me nghiém ngat, phai
sach bénh va phai dwoc kiém tra trwéc khi ding
dé nhan giéng.

4. KET LUAN

Triéu chirng kham canh thanh long dwoc xac
dinh 1a Cactus virus X (CVX) thubéc chi
Potexvirus. Lan dau tién phat hién, xac dinh va
ghi nhan vi rat nay & Viét Nam. CVX nhiém trén
cay chi thi nhw rau muéi (Chenopodium quinoa)
va cuc bach nhat (Gomphrena globosa). Phat
hién nay gép phan vao kiém soat bénh vi rat hai
thanh long qua con dwédng nhan giéng vo tinh.

L&i cdm on

Nghién ctru nay dwoc hé tro béi dé tai

“Nghién ciru phong chéng bénh dém nau va mét
sé bénh hai chinh khac trén cay thanh long”
thuéc dé tai nghién ctu khoa hoc cép bé giai
doan 2015-2017.
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