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TOM TAT

Nghién ctru nay nham xac dinh loai 4n va dac diém truyén virus khdm 14 sén Sri Lanka (SLCMV) (Begomovirus
stanleyi) ciia bo phan (Bemisia tabaci) hai s&n tai Viét Nam. Phuwong phap nghién ctru bao gdm phan tich trinh tw gen
ma hoa tiéu phan | clia cytochrome ¢ oxidase trén ty thé (mtCOIl) clia 47 mau bo phan thu thap trén cay sén tai 10 tinh
va cac thi nghiém danh gia kha nang truyén virus cia bo phan. Két qua nghién ctru cho thdy toan bd mau bo phan déu
thudc loai an Asiall-1; quan thé Asiall-1 trén san & Viét Nam va khu vire chau A, chid yéu & Bong Nam A, ¢6 kich thuéc
quan thé hiéu qua nhd, da dang di truyén thap va haplotype H2 chiém wu thé. Thoi gian chich nap va chich truyén
SLCMV téi thidu Ian luot 12 1 gidy va 15 phit; bo phan cai truyén virus hiéu qué hon bo phan duc; virus cé thé truyén
qua giao phéi, trong khi tudi bo phan anh hwéng khong ré rét dén kha nang truyén virus. Két luan, nghién cvu cung cip
co s& khoa hoc cho viéc xay dwng cac bién phap quan ly hiéu qua bénh kham 14 sén & Viét Nam.

T khoa: Asiall-1, haplotype, mtCOI, hiéu qua truyén, Sri Lankan cassava mosaic virus (SLCMV).

Whitefly (Bemisia tabaci Gennadius) on Cassava in Vietham:
Cryptic Species and Transmission Characteristics
of Sri Lankan Cassava Mosaic Virus (Begomovirus stanleyi)

ABSTRACT

This study aimed to identify the cryptic species of the whitefly (Bemisia tabaci) infesting cassava in Vietnam and
to characterize its transmission of Sri Lankan cassava mosaic virus (SLCMV) (Begomovirus stanleyi). The study
employed mitochondrial cytochrome ¢ oxidase subunit | (mtCOI) gene sequence analysis of 47 whitefly samples
collected from cassava plants in 10 provinces, together with experiments assessing the virus transmission ability of
whiteflies. The results showed that all whitefly samples belonged to the cryptic species Asiall-1. The Asiall-1
population on cassava in Vietnam and across Asia, mainly in Southeast Asia, exhibited a small effective population
size, low genetic diversity, and dominance of haplotype H2. The minimum acquisition access period and inoculation
access period for SLCMV were 1 hour and 15 minutes, respectively. Female whiteflies transmitted the virus more
efficiently than males; the virus was transmittable through mating between adult whiteflies, whereas whitefly age had
no clear effect on transmission efficiency. In conclusion, this study provides a scientific basis for the development of
effective management strategies for cassava mosaic disease in Vietnam.

Keywords: Asiall-1, haplotype, mtCOl, transmission efficacy, SLCMV.

nang sudt téi 95% tai nhiéu ving trong sin
chinh ¢ chau Phi va chau A (Uke & cs., 2022).

Bénh kham 14 1a mot trong nhiing bénh  Tai chau A, bénh cht yéu do Sri Lanka cassava
nguy hiém nh4t trén cAy sin, c6 thé lam giam mosaic virus (SLCMV) (Begomovirus stanleyi)

1. DAT VAN DE
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gay ra (Legg & cs., 2015). Ké tit khi xudt hién
lan ddu 6 Campuchia vao nam 2015, SLCMV da
nhanh chéng lan sang Viét Nam, Thai Lan, Lao
va mién Nam Trung Quéc, tré thanh moéi de doa
nghiém trong cho nganh san xuét sin (Wang &
cs., 2016; Siriwan & cs., 2020).

Bo phén (Bemisia tabaci Gennadius) la
vector duy nh&t truyén SLCMV theo kiéu bén
viing tudn hoan (Chi & cs., 2020). B. tabaci la
mot phiic hop loai gdm hon 50 loai &4n (cryptic
species) khong thé phan biét bing hinh thai
nhung khac biét vé kha ning truyén virus va
nhiéu dic diém sinh hoc khac (Chandra & cs.,
2025). 0 Pong Nam A, loai 4n Asiall-1 duge x4c
dinh 1& vector chinh trén sin va c6 hiéu qua
truyén SLCMYV cao hon céc loai 4n khac (Chi &
cs., 2020).

Cac nghién ctiu gan day vé di truyén quan
thé Asiall-1 trén nhiéu loai cdy tréng khép
chau A cho th&y loai 4n nay rat da dang, gdm
hang tram kiu gen ti thé (haplotype mtCOI)
khac nhau (Ramesh & cs., 2025). Cho t6i nay,
méi chi ¢c6 mot nghién ctu vé ciu tric di truyén
cla quan thé B. tabaci trén sin tai chau A
(Leiva & cs., 2022), trong dé cac tac gia da phat
hién thdy hai loai 4n Asiall-1 va Asiall-6 lién
quan téi cay sén tai Lao. Tai Viét Nam, chua c6
nghién ctu toan dién vé thanh phan loai 4n
cing nhu cdu tric di truyén cia quin thé
B. tabaci trén sin. Pac diém truyén SLCMV
qua bo phan méi chi buée dau dude thuc hién tai
Viét Nam (Trinh Xuin Hoat & cs., 2021).

Do vay, nghién cttu nay nham hai muc tiéu
chinh: (1) Xac dinh loai 4n va c&u tric di truyén
quan thé B. tabaci hai sfn tai Viét Nam va
(2) 1am sang t6 thém céc dic diém truyén SLCMV
cta B. tabaci trén sin. Két qua nghién ciu sé
cung cip co s6 khoa hoc cho viéc xiy dung céc
bién phap quan ly hiéu qua bénh kham 14 sén.

2. PHUONG PHAP NGHIEN CUU
2.1. Thu thap bo phan

Bo phén trudng thanh trén ciy sin dudc
thu thap tai 10 tinh (sau sap nhép) trong sin
trong diém thudc 6 ving sinh thai néng nghiép
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ctia Viét Nam nam 2018 va 2022 (Bang 1). Bo
phén thu thap dudc bao quan trong cén 99% va
gift & nhiét do -20°C.

2.2. Chuin bi quin thé bo phan, ciy sin
nhiém bénh va cay sin khée cho thi

nghiém lay nhiém nhan tao

Hom sén khée (gi6ng HL-S11) va hom sin
bénh dugc thu thap 1lan lugt ti Trung tam
Nghién cttu thuc nghiém Néng nghiép Hung Loc
(Pong Nai) va xa Tan Bién (Tay Ninh). Hom sén
khée va hom sin bénh sau khi thu thap (da
dugc kiém tra PCR bing méi dic hiéu SLCMV)
duge cit thanh nhiing doan nhé khoang 7cm,
sau d6 dudc trong trong chau nhua va dudc gii
trong 16ng luéi chéng con trung trong nha luéi.

Bo phan trudng thanh dugc thu thap trén
cac rudng sin khong nhiém bénh kham 14 tai
Trung tdm Nghién ctu thuc nghiém Nong
nghiép Hung Loc. Bo ph&n sau d6 dugc tha 1én
cdy sin khée dit trong cac 16ng luéi chong con
trang dé thiét 1ap quan thé. Cay sén khoe dugc
thay thé& hang thang. Truéc cac thi nghiém lay
nhidm, bo phén dugc kiém tra PCR bing méi
déc hiéu SLCMV.

2.3. Phan itng PCR phat hién SLCMV

DNA téng s6 tit sn dude chuin bi theo
Doyle & Doyle (1987). DNA tu bo phan dugc
chuén bi bang cach nghién bo phén véi 5ul
NaOH 0,5M va dich nghién dugc trung hoa véi
100ul dém Tris 0,1M pH8. Phan ting PCR phat
hién SLCMV dugc thuc hién véi cip médi F2
(TGTGAAGGCCCATGTAAGGT) va R3 (CGT
AGCGTATACAGGRTTAGA) (Uke & cs., 2019).

2.4. Pinh danh phan t& xac dinh loai an
cua bo phan

DNA tit cA thé bo phan truéng thanh dudge
chuén bi nhu muc 2.3. Gen mtCOI ctia bo phan
dudc nhan bang PCR va giai trinh tu truc tiép
bing cip méi F (TGRTTYTTTGGTCATCCVG
AAGT) va R (TTACTGCACTTTCTGCCACAT
TAG) (Wang & cs., 2016). Phan tich pha hé theo
phuong phap Neighbor-Joining dugc thuc hién
bing phan mém MEGA11 (Tamura & cs., 2021).
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2.5. Phan tich di truyén quan thé bo phan

B dit lieu mtCOI bo phan duge xay dung tu
cac trinh ty ctia nghién ctiu nay va céc trinh tu
Asiall-1 trén sin tit GenBank (cap nhat dén
thang 11/2025). Cac trinh tu dude chon loc dé
gifi lai nhiing trinh tu c6 day dua théng tin ky
cht (sén), mtc déng nhat trinh tu > 96,5% so véi
chuén Asia II-1, ¢6 d6 dai t6i da va khong chtta
cac ma md (Chandra & cs., 2025). Cac chi s6 da
dang di truyén, kiém dinh trung tinh va phan
héa quan thé dudc tinh toan bing phan mém
DnaSP 6 (Rozas & cs., 2017). Mang luéi
haplotype dudc x4y dung theo phuong phap
Templeton-Crandall-Sing (TCS) bang phan
mém PopArt (Clement & cs., 2002).

2.6. Panh gia diac diém truyén qua bo phan
cua SLCMV

Cac thi nghiém lay nhiém nhan tao dugc
thuc hién tai phong thi nghiém thudc Khoa
Nong hoc, Truong Pai hoc Nong LaAm Thanh
phd H6 Chi Minh.

Danh gia thoi gian chich nap va chich
truyén virus. Bo phan trudng thanh sach virus
sau vii hoa 24 gié duge bo d61 2 gic truée khi
thuc hién cac thi nghiém. Déi v6i danh gia thoi
gian chich nap, bo phan bi bé déi duge cho chich
nap trén cdy sin bénh véi cdc ngudng thdi gian
5, 15, 30 phut; 1, 6, 12 va 24 gig, sau d6 dugc
cho chich truyén 48 gio trén cdy sin khoe 3-5 14.
Ngudc lai, @€ danh gi4 thoi gian chich truyén, bo
phan trudng thanh sach virus dudce cho chich
nap 48 gio trén cay sin bénh, sau d6 bo déi 2 gio
va chich truyén trén cdy sin khoe véi cac
ngudng thoi gian tuong tu. Mbi cong thiic dudc
lip lai 3 1an, mdi 14n 5 cay, 30 con/cay. Cac cay
thi nghiém dugc danh gia triéu ching va kiém
tra SLCMYV bing PCR sau 2 thang.

Panh gia anh hudng cta tuéi bo phan
dén kha néing truyén virus. Bo phin trudng
thanh sach sau khi v héa 1, 3, 5 va 12 ngay
duge cho chich nap trong 48 gid trén cAy sin
bénh. Tiép theo, bo phan mang virus dudc cho
chich truyén 48 gio trén cdy sidn khoe 3-5 la.
Mai cong thic dude 1ap lai 3 14n, méi 1an 5 cay,

30 con/cay. Cac ciy thi nghiém duge danh gia
nhu trén.

Danh gia anh hudng cua gidi tinh bo
phan dén kha ning truyén virus. Bo phan
trudng thanh duyc va céi sach virus sau vil héa
24 gi¢ duge thu thap riéng ré va cho chich nap
trong 48 gid va tiép theo dudgc cho chich truyén
48 gio trén cay sin khoée 3-5 1a. Mbi cong thic
gi6i tinh duge lap lai 3 lan, mdi lan 5 cay,
30 con/cay. Cac ciy thi nghiém duge danh gia
nhu trén. Hiéu qua truyén virus & mtc ca thé bo
phén dugc xac dinh bing cong thiic:

p*=1-(1- RN

Trong d6 p* 1a hiéu qua truyén virus ¢ mtc
ca thé, R 1a s6 cdy nhiém virus (PCR duong
tinh), N 1a s6 cAy thi nghiém va i 1a s6 bo phin
lay nhiém/cay (Gibbs & Gower, 1960).

Panh gia kha ndng truyén virus qua
giao phéi. Bo phan duc hodc cai truéng thanh
sach virus sau vii héa 24 gié duge cho chich
nap 48 gio trén cAy sin bénh. Tung ca thé duc
hoic cai mang virus duge chuyén vao 16ng kep
c6 s&n mot trudng thanh cai hodc duc khong
nhiém (3 ngay tudi) va kep lén 14 cay ca tim
giai doan 5-7 14 dé giao phéi trong 48 gis. Két
thic thoi gian giao phéi, tung trudng thanh
duc va cai dudc thu riéng va kiém tra SLCMV
bing PCR. Thi nghiém dudc lip lai 3 lan, mdi
1an 15 ca thé.

2.7. Phan tich théng ké

Anh hudng ctia cac yéu t8 thi nghiém 1én ty
16 cdy nhiém virus, ty 1& cAy biéu hién triéu
chiing hoac ty 1& bo phidn mang virus dugc phan
tich bang cic kiém dinh trén bang chéo
(Crosstabs). D61 véi cac bién phan nhém mang
tinh thi ty, kiém dinh Chi-square cho xu huéng
(Linear-by-Linear Association hay con goi la
Mantel-Haenszel test) dugc st dung dé danh
gia méi quan hé tuyén tinh. D& danh gia su
khéac biét gitia cac nhém, Fisher’s Exact Test
(@61 v6i bang 2 x 2) hoac Fisher-Freeman-
Halton Exact Test (d6i v6i cac bang 16n hon
2 x 2) dude st dung. Cac phan tich duge thuc
hién bang phan mém SPSS phién ban 27.
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Bang 1. Xac dinh loai 4n B. tabaci thu thap trén sin tai Viét Nam

Tén mau Tinh (sau sap nhap) Ngay thu thap Loai 4n Ma Genbank
VN-BinhDuong1-2018 Tp. H6 Chi Minh 17/11/2018 Asiall-1 PX102504
VN-BinhDuong2-2018 Tp. H6 Chi Minh 17/11/2018 Asiall-1 PX102505
VN-BinhDuong3-2018 Tp. H6 Chi Minh 17/11/2018 Asiall-1 PX102506
VN-BinhDuong4-2018 Tp. H6 Chi Minh 17/11/2018 Asiall-1 PX102507
VN-BinhDuong2-2022 Tp. H6 Chi Minh 14/8/2022 Asiall-1 PX102508
VN-BaRiaVungTau1-2018 Tp. H6 Chi Minh 22/11/2018 Asiall-1 PX102509
VN-BaRiaVungTau2-2018 Tp. H6 Chi Minh 22/11/2018 Asiall-1 PX102510
VN-BaRiaVungTau3-2018 Tp. H6 Chi Minh 22/11/2018 Asiall-1 PX102511
VN-BaRiaVungTau4-2018 Tp. H6 Chi Minh 22/11/2018 Asiall-1 PX102512
VN-DakLak5-2022 Dak L&k 05/8/2022 Asiall-1 PX102513
VN-DakLak7-2022 Dak L&k 05/8/2022 Asiall-1 PX102514
VN-DakLak10-2022 Dak L&k 05/8/2022 Asiall-1 PX102515
VN-DongNai1-2018 Pong Nai 19/11/2018 Asiall-1 PX102516
VN-DongNai2-2018 Pong Nai 19/11/2018 Asiall-1 PX102517
VN-DongNai3-2018 Pong Nai 19/11/2018 Asiall-1 PX102518
VN-DongNai4-2018 Pong Nai 19/11/2018 Asiall-1 PX102519
VN-DongNai1-2022 Pong Nai 12/8/2022 Asiall-1 PX102520
VN-GialLai3-2022 Gia Lai 03/8/2022 Asiall-1 PX102521
VN-GiaLai7-2022 Gia Lai 03/8/2022 Asiall-1 PX102522
VN-GiaLai11-2022 Gia Lai 03/8/2022 Asiall-1 PX102523
VN-HoaBinh9-2022 Phu Tho 16/5/2022 Asiall-1 PX102524
VN-HoaBinh13-2022 Phu Tho 16/5/2022 Asiall-1 PX102525
VN-HoChiMinh1-2018 Tp. H6 Chi Minh 23/11/2018 Asiall-1 PX102526
VN-HoChiMinh2-2018 Tp. H6 Chi Minh 23/11/2018 Asiall-1 PX102527
VN-HoChiMinh3-2018 Tp. H6 Chi Minh 23/11/2018 Asiall-1 PX102528
VN-HoChiMinh4-2018 Tp. H6 Chi Minh 23/11/2018 Asiall-1 PX102529
VN-PhuYen5-2022 Dak L&k 08/6/2022 Asiall-1 PX102530
VN-PhuYen14-2022 Dak L&k 09/6/2022 Asiall-1 PX102531
VN-QuangNgai7-2022 Quang Ngai 05/6/2022 Asiall-1 PX102532
VN-QuangNgai15-2022 Quang Ngai 06/6/2022 Asiall-1 PX102533
VN-SonLa5-2022 Son La 06/9/2022 Asiall-1 PX102534
VN-SonLa8-2022 Son La 06/9/2022 Asiall-1 PX102535
VN-SonLa15-2022 Son La 07/9/2022 Asiall-1 PX102536
VN-TayNinh1-2018 Tay Ninh 20/11/2018 Asiall-1 PX102537
VN-TayNinh2-2018 Tay Ninh 20/11/2018 Asiall-1 PX102538
VN-TayNinh3-2018 Tay Ninh 20/11/2018 Asiall-1 PX102539
VN-TayNinh4-2018 Tay Ninh 20/11/2018 Asiall-1 PX102540
VN-TayNinh8-2022 Tay Ninh 20/5/2022 Asiall-1 PX102541
VN-ThanhHoa4-2022 Thanh Hoa 24/7/2022 Asiall-1 PX102542
VN-ThanhHoa7-2022 Thanh Hoa 24/7/2022 Asiall-1 PX102543
VN-ThanhHoa10-2022 Thanh Hoa 24/7/2022 Asiall-1 PX102544
VN-VinhPhuc5-2022 Phu Tho 08/7/2022 Asiall-1 PX102545
VN-VinhPhuc9-2022 Phu Tho 08/7/2022 Asiall-1 PX102546
VN-VinhPhuc11-2022 Phu Tho 08/7/2022 Asiall-1 PX102547
VN-YenBai1-2022 Lao Cai 31/5/2022 Asiall-1 PX102548
VN-YenBai8-2022 Lao Cai 31/5/2022 Asiall-1 PX102549
VN-YenBai12-2022 Lao Cai 01/6/2022 Asiall-1 PX102550
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Ghi chi: S6 tai cac nét 1a gia tri thong ké bootstrap > 50% (1.000 1an ldp); Thanh bar trinh bay khoang cach

di truyén.

Hinh 1. CAy pha hé dya trén trinh tw gen mtCOI ctia 47 mau bo phan
thu thap trén san (chdm den) v&i dai dién cac loai an theo Leiva & cs. (2022)

3. KET QUA VA THAO LUAN

3.1. Xac dinh loai 4n cta B. tabaci trén sin
tai Viét Nam

Téong s6 47 trinh tu gen mtCOI cia bo phéin
thu trén cdy sin tai 10 tinh (sau sap nhap) cta
Viét Nam da duge giai trinh tu. Trinh tu dai
786bp ctiia 47 mau da dude gii 1én GenBank véi

ma truy cap tit PX102504 dén PX102550 (Bang
1). Két qua tim kiém BLAST cho thay 47 mau c6
miic dong nhat trinh tu cao nhat (99-100%) véi
cac trinh tu tuong tdng loai 4n Asiall-1 trén
GenBank. Phan tich pha hé dua trén trinh tu
thu dudc ctia 47 miu véi dai dién cac loai &n
khac cho thdy chung phan nhém chat (gia tri
thong ké bootstrap 96%) trong cum chta cac
mau Asiall-1 trén sin tai Thai Lan, Campuchia
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va Viét Nam va tach biét véi cac dai dién loai 4n
khac caa B. tabaci (Hinh 1).

3.2. Phan tich ciu trac di truyén cua quin
thé Asiall-1 trén sin tai Viét Nam

3.2.1. Cau triuc di truyén quan thé Asiall-1
trén sin

Téng s6 152 trinh tu mtCOI bao gébm 47
trinh tu trong nghién ctu nay va 105 trinh tu
Asiall-1 trén sén tit GenBank da dudc st dung
dé phan tich cfu tric di truyén. DPang chu ¥,
khong ¢6 mau Asiall-1 dudc cong bd trén sin tai
cac chau luc khac, ké ca khu vic Nam A. T4t ca
cic mau GenBank déu c6é ngudén géc tu Thai
Lan, Lao, Viét Nam va Trung Quéc. Bo dii liéu
phan tich dugc tinh chinh véi cic trinh tu cé
cung d6 dai 633 nucleotide, khéng chtta ma mg
va dot bién mat/thém nucleotide (Bang 2).

Két qua phan tich cho thdy quan thé
Asiall-1 trén sdn 6 chau A c¢6 mtc da dang di
truyén thap va mang dau hiéu cua kich thuéc
quén thé hiéu qua nhé. Phan tich 152 mau cho
thdy da dang haplotype 6 miic trung binh
(Hd = 0,602) con da dang nucleotide 6 miic rat
thap (Pi = 0,00167) (Bang 2). Mic du cé téi 30
haplotype dugc phat hién (Hinh 2) nhung phan
b6 mat can bang rd rét: haplotype H2 chiém uu
thé tuyét dsi (61,8%, 94/152 mau), con lai chu
yéu 1a cac haplotype hiém, trong dé c6 téi 24
haplotype don (singleton) ttic chi c6 mdt mau
duy nhat (Hinh 3). Dang chu y, haplotype H2
trong nghién ctu nay tuong tng véi haplotype
H1 phé bién trén ciy sin & Lao theo Leiva & cs.
(2022), cho thay su théng nhat ctia haplotype
chiém uu thé trong khu vuc.

Cac chi s6 kiém dinh trung tinh déu am
manh va c6 ¥ nghia théng ké (Bang 2), phan
anh su du thta bién di hiém, phu hgp véi kich
thudc quan thé hiéu qua nho va léch khéi trang
thai can béng di truyén.

Mang luéi haplotype c6 cau tric dang ngoi
sao dién hinh, véi haplotype H2 déng vai trd
trung tdm va lién két truc ti€p v6i nhiéu
haplotype hiém thong qua rat it budc dot bién
(Hinh 3), phan anh d&u hiéu gia ting s6 lugng
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ca thé tuong d6i trong béi canh kich thude quan
thé hiéu qua nho.

Miic do phan héa di truyén gitia cac quan
thé rat thap. Cac gia tri Fst gita Viét Nam -
Lao (0,037), Viét Nam - Thai Lan (0,113) va Lao
- Thai Lan (0,047) déu nho hon 0,15 (Bang 3).
Khoang cach di truyén Da cling rit nhd
(0,00005-0,00022). K&t qué nay cho thay su giao
luu gen (gen flow) gitia cdc quan thé Asiall-1
trén sin xuyén bién giéi dién ra manh mé.

3.2.2. C4au truc di truyén quan thé Asiall-1
trén sin tai Viét Nam

Quéan thé Asiall-1 trén ciy sin ¢ Viét Nam
(n = 54) c6 cau tric di truyén tuong tu xu huéng
chung cta khu vuc, véi 13 haplotype duge ghi
nhan. Da dang haplotype 6 miic trung binh
(Hd = 0,706) trong khi da dang nucleotide rat
thadp (Pi = 0,00164) (Bang 2). Cac kiém dinh
trung tinh déu Am (Bang 2), cho thdy phd bién
di léch khdi trang thai cAn bing, phu hop véi
quén thé ¢ kich thudc quin thé hiéu qua nhd.

Mang lu6i haplotype dang hinh sao véi
haplotype H2 chiém uu thé& va phan bd rong tai
8/10 tinh khéo sat (Hinh 4). Haplotype H6 khac
H2 bdéi mot dot bién va tap trung chi yéu 6 cac
tinh phia Nam. Phéan 16n (9/13) cac haplotype 1a
haplotype don, phan anh c4u tric di truyén ctua
quén thé c6 kich thude quin thé hiéu qua nho.

3.2.3. So sanh véi cac nghién citu vé quan
thé Asiall-1 trong khu vuc

Két qua nghién cu cta ching tbéi tuong
dong véi nghién ctiu gin day tai Lao caa Leiva
& cs. (2022), trong d6 Asiall-1 1a loai &4n phd
bién trén cdy sin véi mic da dang haplotype
tuong duong. Gia tri Fst rat thap gitia Viét Nam
va Lao (0,037) khang dinh su lién két di truyén
chit ché gitia hai quin thé. Cac tac gia ciing cho
rang sian khong phai ky cht chinh cta Asiall-1,
it nhat & Pong Nam A.

Nghién ctiu gin day hon cia Ramesh & cs.
(2025) trén 676 mau Asiall-1 tu tat ca ky chu &
chau A da phat hién t61 241 haplotype. Cac tac
gi4 khing dinh ky chii va biét 1ap dia 1y 13 luc
tién héa chinh déi véi loai 4n nay.
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Bang 2. Chi s6 da dang di truyén va kiém dinh trung tinh
ctia quin thé Asiall-1 trén sin & chau A dya trén gen mtCOI

garr‘]'r:'g; Chi sb Ky hiéu Téngsé  ViétNam  Thailan  Lso TQrL‘QS
Pa dang S méu (= sé trinh tw mtCOI) n 152 54 59 37 2
ditruyen o5 yitri phan tich (nucleotide) 633 633 633 633 633
Sé vi tri da hinh S 38 11 20 10 2
Téng sb dot bién eta n 40 11 21 10 2
Sé lvong haplotype Hap 30 13 13 6 2
Chi sb da dang haplotype Hd 0,602 0,706 0,553 0,417 1
Chi sb da dang nucleotide Pi (n) 0,00167 0,00164  0,00176  0,00115  KXD
Chi s6 da dang theta dya trén tong sb 0.n 0,01129 0,00381  0,00714  0,00378  KXD
doét bién eta
Kiém dinh  Théng ké D clia Tajima Tajima'sD  -2,5495 41,6403 -23573  -21103  KXD
trung tinh (P<0,001) (P~01) (P<0,01) (P <0,05)
Théng ké D* cia Fu & Li Fu&Li’'sD*  -6,9603 47232 -49146  -40734  KXD
(P<0,01) (P<0,01) (P<0,01) (P<0,01)
Théng ké F* ctia Fu & Li Fu&Li'sF*  -59909 43672  -45146  -39073  KXD
(P<0,01) (P<0,01) (P<0,01) (P<0,01)
Théng ké Fs cia Fu Fu's Fs -37,486 -9,426 -8,477 2,372 KXD

Ghi chi: Céc trinh tu GenBank: Viét Nam (7 mau: LC390047-LC390050, MT359897, MW051476-MW051477);
Thai Lan (59 mau: MN388840-MN388841, MN388843, MN388845, MN388847, MN388849-MN388850,
MN388852, MN388854-MN388857, MN388860-MN388863, MN388866-MN388869, MN388871-MN388874,
MNB888876-MN388882, MIN388884, OM570556-OM570557, OMb570575, OM570599, OM570614, OM572505-
OM572507, OM604754, OM617998-OM617999, OM618018, OM618105, OM618107, OM618117, OM618131,
OM618133, OM621868, OM621872, ON008180, ON010534-ON010540); Lao (37 mau: OK602742-OK602747,
OK602752, OK602754-OK602758, OK602765-0K602766, OK602768-OK602775, OK602780, OK602782,
OK602785-0OK602794, OK602797-OK602798, OK602800); Trung Quéc (2 mau: HM137326, MH886414);
KXD: Khong xac dinh.

Bang 3. Phan hoa di truyén giita cac quin thé Asiall-1 trén sin § Pong Nam A

Cap quan thé

Chi sb Ky hiéu
Viét Nam va Lao Viét Nam va Thai Lan Lao va Thai Lan

Da dang haplotype trung binh trong cdp quan thé Hs 0,5902 0,62617 0,50135
Sé khac biét nucleotide trung binh trong c&p quan thé Ks 0,91004 1,07684 0,96508
S khac biét nucleotide trung binh gitra hai quan thé Kxy 0,91542 1,21155 0,9661

Chi sb phan héa di truyén (Nei 1973) Gst 0,03106 0,03983 0,0142
Chi s6 phan héa di truyén (Lynch & Crease) Nst 0,0374 0,11273 0,04709
Chi sb c6 dinh (Fixation Index) Fst 0,0374 0,11263 0,04706
Khoang cach di truyén trung binh gita hai quén thé Dxy 0,00145 0,00191 0,00153
Khoang céch di truyén thuan tdy gitra hai quan thé Da 0,00005 0,00022 0,00007

Cay sidn khéng phai 1a cdy trong méi va  Viéet Nam (Gotz & Winter, 2016). Két qua
Asiall-1 da duge ghi nhan phd bién trén nhiéu nghién ctiu cta chung téi pht hop véi khing
loai cay trong khac nhau 6 chau A, bao gdm cd  dinh cla Ramesh & cs. (2025) vé vai trd quan
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trong ctiia ky chu trong dinh hinh cdu tridc di  cho rang du khong phai la ky chu ua thich, cay
truyén cta quan thé Asiall-1. Tuy nhién, trai sén vAn pht hop dé duy tri mot s6 haplotype
v6i quan diém cia Leiva & cs. (2022), ching tbi cta Asiall-1 nhu H2 va c6 thé Hé.

1 10 20 30 38
H1 ACAATAAGGACGTTCGTAGTAGCCCTCGCGTTTTATTT
HZ .. i i Ruvvennnn
5 Auvsnans c
HE . vincnansn . Bosrsnnnn
HS C o ieseneeneas .
HE i.iivccvasasvsnsnnunanan CoviBecnennnn
H7 T = CoveBucnnnnnn
Ha T Ao vvannann
H® ..... L Bosssnsnn
HlO iciavsssnnansnnssssnsns TiveoBesssnnns
H1l ... . cireiriiannnanns ! B vnennnn
. o Ao vvannnn
Hl3 .....c00aas Tivesnnsannnnn CoveBuinannan
Hld . .cvovansans TiCivsnvnnnnna CoveBosnsnsnn
H1% ..ciavcsnnns Covivsasunannanws Avissnnns
8 T....A........
5 T R o
HIB ... ...censrnnssnsssssannsnansns A...C...C
H1® . icvovsssnnnnsnsns Bosvnna CoveBosnsnsann
HED .....cviuiannains L Bs s saaans
H21 ......... = B vnennnn
H22 ... it i s TA.vuerans
H23 . iiivsnsrsnnsasnsssssansnansns A...C.ARC
- A...AT..C
H2E . iciivsvvanans T.Cieerirannann Thevvennns
H26 L Buvvennnn
- CT..AC.G.....
HZB .. ciivsnsnnnnanssssssnsnnns AAR .
H29 iiiissssnnnsnnnnss C..TG..... Bocewons c
H30 ...... G.T...... T..A.GR....00s Ao vvennnn

Hinh 2. CAc vi tri da hinh ctia cac haplotype mtCOI trong quan thé Asiall-1 trén sén
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Hinh 3. Mang lué6i (A) va tan sudt phan bé (B) haplotype mtCOI
ctia quin thé Asiall-1 trén sin tai chau A
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1 sample
@ Tay_Ninh
() Pdng_Nai
© Tp_H6_Chi_Minh
O Gia_lai
@ bk Lak
@ Quang_Ngai
(O Thanh_Hda
@ Phi_Tho
O Son_la
() lao_Cai

(A)

Haplotype Tay Ninh  Pong Nai Tp H6 Chi Minh Gia Lai D3k L3k Quang Ngii Thanh Héa PhiTho Sonla LioCai Tong so
H1 0 0 0 0 0 0 0 0 0 1 1
H2 2 2 8 2 2 1 (i} 5 2 2 26
Ha (i} (i} (i} 0 (i} 0 (i} 0 1 0 1
H5 (i} (i} (i} (i} (i} 1 (i} 0 0 0 1
H6 4 3 4 1 2 0 0 0 0 0 14
H7 0 0 0 0 1 0 0 0 0 0 1
H9 2 0 0 0 0 0 0 0 0 0 2

H10 0 0 0 0 0 0 0 1 0 0 1
H11 0 0 0 0 0 0 3 0 0 0 3
H13 1 0 0 0 0 0 0 0 0 0 1
H14 0 0 1 0 0 0 0 0 0 0 1
H16 0 0 0 0 0 0 0 1 0 0 1
H19 1 0 0 0 0 0 0 0 0 0 1
Téng 5o 10 5 13 3 5 2 3 7 3 3 54

(B)

Hinh 4. Mang lué6i (A) va tan suat phan bo (B) haplotype mtCOI
ctia quan thé Asiall-1 trén sin tai Viét Nam

Bang 4. Anh huéng ctia théi gian chich nap ctia bo phan dén hiéu qua truyén SLCMV

Thoi gian Sé cay v6i PCR+ Hiéu qua truyén virus (%) Khoang tin cay (95%)

5 phut 0 0,0° 0,0-20,4
15 phut 0 0,0° 0,0-20,4
30 phut 0 0,0° 0,0-20,4
1 giov 2 13,3% 3,7-37,9
6 gio 4 26,7 10,9-52,0
12 giov 7 46,7% 24,8-69,9
24 gioé 10 66,7° 41,7-84,8
P (Linear-by-Linear Association) < 0,001

P (Fisher-Freeman-Halton Exact Test) < 0,001

Ghi chu: *: Cac s6 c6 ciing chit cai khéng khac nhau 6 mic y nghia a = 0,05.
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3.3. Piac diém truyén SLCMV trén sin cua

bo phan

3.3.1. Anh hudng cia thoi gian chich nap
cta bo phan dén hiéu qua truyén SLCMV

Két qua thi nghiém va cac kiém dinh théng
ké (Bang 4) cho th4dy thdi gian chich nap anh
hudng rd rét dén hiéu qua truyén SLCMYV trén
sén. Cu thé, khéng c6 su nhiém bénh nao xay ra
4§ cac thoi gian chich nap < 30 phit. Hiéu qua
truyén virus bt dau xudt hién ¢ thoi gian chich
nap 1 gic (13,3%) va ting lién tuc, dat mtc cao
nhat 66,7% & 24 gid.

Két qua nghién ctiu nay phu hop véi cac
nghién ctiu vé xac dinh thdi gian chich nap téi
thiéu ctia bo ph&n ddi véi cac begomovirus khéc
14 ti 10 phut dén 1 gio (Rosen & cs., 2015).

3.3.2. Anh hudng cuia théi gian chich truyén
cua bo phan dén hiéu qua truyén SLCMV
Két qua thi nghiém va cac kiém dinh thong
ké (Bang 5) cho thay thoi gian chich truyén anh
hudéng rd rét dén hiéu qua truyén SLCMV trén

sén. Hiéu qua truyén virus bat dau xuét hién &
thoi gian chich truyén 15 phut (6,7%) va ting
lién tuc, dat miic cao nhat 60,0% & 24 gid.

Thoi gian chich truyén t&i thiéu ctaa bo
phan d6i vé6i SLCMV trong nghién c@iu nay
tuong tu véi thoi gian chich truyén t6i thiéu cta
bo phan déi véi cac begomovirus khéac va thuong
ngén hon thoi gian chich nap t6i thiéu (Rosen &
cs., 2015; Czosnek & cs., 2017).

3.3.3. Anh huéng ciia giéi tinh bo phan dén
hiéu qua truyén SLCMV

Két qua thi nghiém va phan tich théng ké
(Bang 6) cho thay giéi tinh ctia bo phan cé anh
hudéng dén hiéu qua truyén SLCMV trén sin.
Khi quy d6i vé mtc ca thé dua trén di liéu miu
gdp, hiéu qua truyén virus udc tinh cho bo phan
cai 1a 5,2%, cao hon dang ké so véi 2,1% 6 bo
phan duc. Thoi gian tiém duc cua cdy nhiém
ciing ngin hon ¢ nhém cai (7-20 ngay) so véi
nhém duc (15-29 ngay), cho thdy kha ning
truyén virus xay ra sém hon.

Bang 5. Anh hudng ctia théi gian chich truyén ctia bo phan dén hiéu qua truyén SLCMV

Thoi gian Sé cay co PCR+ Hiéu qua truyén virus (%)* Khoang tin cay (95%)

5 phut 0 0,0° 0,0-20,4
15 phat 1 6,7 1,2-29,8
30 phut 1 6,7% 1,2-29,8
1 gioy 3 20%° 7,0-45,2
6 gio 5 33,3%° 15,2-58,3
12 giov 8 53,3%® 30,1-75,2
24 gi& 9 60,0° 35,7-80,2
P (Linear-by-Linear Association) < 0,001

P (Fisher-Freeman-Halton Exact Test) < 0,001

Ghi chi: *: C4c s6 ¢6 cting chii cai khong khic nhau 6 miic y nghia o = 0,05.

Bang 6. Anh huéng cta gi6i tinh bo phan dén hiéu qua truyén SLCMV

Gisi tinh §6 cay Ty lé cay nhiém Thoi gian‘tiém duc Higu qua truyénAvirus . Khoang tin cay
véi PCR+ (%) (ngay) cua ca thé bo phan (%) (95%)
Puc 7 46,7 15-29 2,1 1,1-3,8
Cai 12 80,0 7-20 5,2 3,6-7,8
P (Fisher's Exact Test) 0,012

Ghi chu: *: Théng ké duge tinh ¢ mic c4 thé duong tinh véi PCR dugc suy ra tir hiéu qué truyén cé thé (bo phan
duc 9/450; bo phan cai 24/450).
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Bang 7. Kha niang truyén SLCMYV théng qua giao phéi ctia bo phan

S6 ca thé c6 PCR+

Hiéu qua truyén virus Khoang tin cay

Thi nghiém sau giao phéi qua giao phéi (%) (95%)
Pwc mang virus x Cai khde 17 37,8 25,1-52,4
Cai mang virus x Byc khoe 10 22,2 12,5-36,3

P (Fisher's Exact Test)

0,167

Bang 8. Anh huéng ctia tudi bo phan dén kha nang truyén SLCMV

Tuoi bo phan S6 cay c6 PCR +

Hiéu qua truyén virus Khoang tin cay

(ngay) (%) (95%)
3 9 60,0 35,7-80,2
5 8 53,3 30,1-75,3
7 5 33,3 15,2-58,3
14 3 20,0 7,0-45,2
P (Linear-by-Linear Association) 0,019
P (Fisher-Freeman-Halton Exact Test) 0,113

Nhiéu nghién ctu cho thay giéi tinh ctia bo
phan B. tabaci c6 anh hudng dén hiéu qua truyén
begomovirus. Nhin chung, bo phén trudng thanh
cai truyén virus hiéu qud hon so véi trudng
thanh duc. Nguyén nhén c6 thé do su khac biét
vé kich thuéc co thé, hanh vi chich hut 14y thiic
dn va hé vi sinh vat néi sinh (Guo & cs., 2014;
Ning & cs., 2015; Czosnek & cs., 2017).

3.3.4. Xac dinh kha ning truyén SLCMV
qua giao phéi cua bo phan

Két qua thi nghiém (Bang 7) cho thay
SLCMV c¢6 thé truyén qua giao phéi gitta bo
phan duc va cai. Khi bo phdn dyc mang virus
giao phoi véi bo phan cai khoe, 17/45 (37,8%) ca
thé cai duong tinh véi SLCMV; ngudc lai, khi bo
phan cii mang virus giao phdi véi bo phan duc
khde, 10/45 (22,2%) c thé dyc duong tinh. Phan
tich Exact test (P >0,05) cho thay kha ning
truyén ton tai nhung khéng c6 su khac biét
dang ké gitia cac huéng truyén.

Cac nghién ctiu truéc day cting ghi nhan
nhiéu begomovirus truyén qua giao phéi ctia bo
phén, véi hiéu qua phu thudc vao loai virus va
gi6i tinh c4 thé mang virus, thuong cao hon khi
bo phan duc truyén sang cai khée. Co ché duge
cho 1a lién quan dén trao d6i t€ bao sinh duc
hodc dich co thé chiia virus trong giao phoi, gitp

virus xAm nh4p viao mau (haemolymph) cta bo
phan (Czosnek & cs., 2017).

3.3.5. Anh huéng ctia tudi bo phian dén kha
ning truyén SLCMV

Két qua thi nghiém (Bang 8) cho thay hiéu
qua truyén virus giam dan theo tudi cta bo
phén: 60,0% (3 ngay), 53,3% (5 ngay), 33,3% (7
ngay) va 20,0% (14 ngay). Kiém dinh xu huéng
tuyén tinh (Linear-by-Linear Association) xAac
nhan day 12 mot xu hudng giam c6 y nghia
théng ké (P = 0,019). Trong khi dé, kiém dinh
Exact Test c6 P >0,05. Két qua nay goi ¥ ring
tudi bo phén anh hudng theo xu huéng tuyén
tinh giam, nhung chua tao khac biét ro rang
gitia tiing nhém tudi cu thé

4. KET LUAN

Phan tich trinh tu gen mtCOI ctia 47 mau
B. tabaci trén cay sin tai Viét Nam cho thay tat
ca cac mau thudc loai &dn Asiall-1 véi 13
haplotype. Quan thé Asiall-1 trén sin tai Viét
Nam va chau A ¢6 kich thude quan thé hiéu qua
nhd, da dang di truyén thap, véi haplotype H2
chi€m uu thé. CAy sén déng vai tro nhu bd loc
sinh thai, gép phan duy tri uu thé tuong déi cia
haplotype H2 trong quan thé Asiall-1. Nghién
ctu dic diém truyén SLCMV ctia bo phan cho
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th&y thoi gian chich nap > 1 gig, thoi gian chich
truyén > 15 phit. Bo phan cai truyén SLCMV
hiéu qua hon bo phén duc va virus c6 thé dugc
truyén qua giao phéi.
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