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TOM TAT

Bénh kham 14 Ia bénh nguy hiém nhét trén sén & khap thé gioi, do it nhét 11 virus thude chi Begomovirus gay
ra. Tai Viét Nam, bénh kham la sén duwoc gh| nhan 1an dAu tién tai Tay Ninh nadm 2017 va nhanh chong lay lan khap
ca nwéc. Muc tleu cla nghlen ctu nay nham danh gia hién trang bénh kham l4 tai cac vung tréng san trong diém,
xac dinh dwoc yéu té dich t& anh hudng dén bénh va khang dinh nguyén nhan gay bénh. Diéu tra déng ruéng trong
nam 2022 cho thay, bénh kham |& xuat hién tai 10/12 tinh diéu tra v&i mirc d6 phd bién bénh trung binh 70,4%. Ty |&
bénh (TLB), chi s6 bénh (CSB) va mat do bo phan (Bemisia tabaci) trwdng thanh trung binh 1an luot 1a 75,4%;
2,80 va 2,51 con/cay. Phan tich thdng ké cho thay (i) gidng san c6 anh hwéng dén TLB, CSB va mat d6 bo phén,
(i) tudi cay ciing anh hwdng dén CSB, (iii) cay tréng tlr hom nhiém c6 CSB cao hon cay bi nhiém bang bo phén,
(iv) mat dd bo phan trwéng thanh anh hwéng nhe dén TLB nhwng khong anh huwéng dén CSB. Két qua kiém tra 507
mau 14 sén thu thap bdng PCR va phan tich trinh tw 15 mau virus da khang dinh virus kham 1a sin Sri Lanka
(Begomovirus stanleyi) 1a virus duy nhat gay bénh khdm |4 sén tai Viét Nam cho dén thoi diém diéu tra.

T khoa: Bénh kham |a s&n, Begomovirus stanleyi, Bemisia tabaci, diéu tra dich t&, dinh danh phan tc.

Status And Impact of Epidemiological Factors
on Cassava Mosaic Disease (Begomovirus stanleyi) in Vietham

ABSTRACT

Cassava mosaic disease is the most serious disease affecting cassava worldwide and its is caused by at least
11 viruses belonging to the genus Begomovirus. In Vietnam, cassava mosaic disease was first reported in Tay Ninh
province in 2017 and rapidly spread throughout the country. The objectives of this study were to assess the status of
cassava mosaic disease in major cassava-growing regions, identify epidemiological factors influencing the disease,
and confirm its causal agent. Field surveys conducted in 2022 showed that cassava mosaic disease was present in
10 out of 12 surveyed provinces, with an average disease prevalence of 70.4%. The average disease incidence (DlI),
disease severity index (DSI), and adult whitefly (Bemisia tabaci) density were 75.4%, 2.80, and 2.51 individuals per
plant, respectively. Statistical analyses revealed that: (i) cassava variety determined DI, DSI, and whitefly density;
(ii) plant age influenced DSI; (iii) plants propagated from infected cuttings had higher DSI than those infected via
whiteflies; (iv) adult whitefly density had a slight effect on DI but no effect on DSI. PCR testing of 507 cassava leaf
samples and sequencing of 15 virus isolates confirmed that Sri Lankan cassava mosaic virus (Begomovirus stanleyi)
was the sole causal agent of cassava mosaic disease in Vietham at the time of investigation.

Keywords: Cassava mosaic disease, Begomovirus stanleyi, Bemisia tabaci, epidemiological survey,
molecular identification.

thuc quan trong thd ba sau lia va ngo tai Viét
Nam (Nguyen & cs., 2021). Hién nay, dién tich
Cay san (Manihot esculenta) 1a cdy luong trong sin ca nudc la khoang 524,000ha dudc

1. DAT VAN DE
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Hién trang va tac dong clia mot sb yéu td dich t& dén bénh khadm 14 sén (Begomovirus stanleyi) tai Viét Nam

tréng tap trung tai 5 viing sinh thai néng nghiép
bao gébm Trung du mién nii phia Bic, Bic Trung
b0, Nam Trung bd, Tay Nguyén va Dong Nam bo
(FAOSTAT, 2021; D5 Huong, 2022).

Bénh kham 14 sén 1a bénh nguy hiém nhét
trén sén khép thé giéi. Bénh do it nhét 11 virus
thudc chi Begomovirus (ho Germinividae) gay ra
va c6 thé lam giam ning suét ca tuci ti 20%
dén 95% (Bisimwa & cs., 2015; Legg & cs.,
2015). Cho t6i trude nam 2015, tai chau A, bénh
kham 14 sén chi xuét hién tai Tiéu luc dia An
Do va do 2 begomovirus gay ra la virus kham la
sén Sri Lanka va virus kham 14 sén An Do (tén
virus tiéng Anh va tén virus viét tit 1an lugt 1a
Sri Lankan cassava mosaic virus (SLCMV) va
Indian cassava mosaic virus (ICMV)) (Saunders
& cs., 2002; Dutt & cs., 2005). Nam 2015, bénh
kham 14 sén dugc phat hién thdy tai Campuchia
va virus giy bénh dudgc xac dinh la SLCMV
(Wang & cs.,, 2016). SLCMV thudc loai
Begomovirus stanleyi (danh phap tén loai trudc
niam 2023 14 Sri Lankan cassava mosaic virus).
Virus nhanh chéng 14y lan sang Viét Nam, dugc
phat hién diu tién tai tinh TAy Ninh ndm 2017
(Uke & cs., 2018) va tiép tuc lan réng khip cac
ving trong sin ca nude. Giéng nhu cac
begomovirus gdy bénh kham la sin khéc,
SLCMV khong truyén qua hat giéng va tiép xtic
¢d hoc, nhung truyén qua hom giéng va bo phan
(Bemisia tabaci) theo kiéu bén viing tudn hoan
(Legg & cs., 2015; Uke & cs., 2022).

Tai Viét Nam, chua cé nghién ctiu vé dich té
bénh kham 14 sdn mét cach hé thong ciing nhu
x4c dinh thanh phan cac begomovirus gay bénh
kham 14 tinh dén thoi diém diéu tra. Do vay, cac
muc tiéu chinh ctia nghién ciu nay la danh gia
hién trang bénh kham 14 sin tai cac ving trong
sén trong diém, xac dinh dugc yé&u t6 dich t& anh
huéng dén bénh va khing dinh nguyén nhéan
gay bénh. Ké&t qua thu dudc sé cung cap dii liéu
khoa hoc nham quan 1y hiéu qua bénh.

2. PHUGNG PHAP NGHIEN CUU
2.1. Piém diéu tra va chi tiéu danh gia

Diéu tra bénh kham 14 dudc thuyc hién ti
thang 5 nidm 2022 dén thang 9 nam 2022 tai 6
viing sinh thai noéng nghiép véi 12 tinh tréng
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sdn trong diém cta ca nudc (Yén Bai, Hoa Binh,
Son La, Vinh Phiic, Thanh Héa, Quang Ngii,
Phu Yén, Gia Lai, PiAk Lk, TAy Ninh, Binh
Duong va Péng Nai). Tai méi tinh, huyén tréng
sén trong diém dudc chon dé diéu tra. Tai mbi
huyén, 20 rudng sin & giai doan sau khi tréng
ti 3-6 thang dudc diéu tra, mdi rudng cach
nhau t6i thiéu 5km theo dudng lién huyén hosc
lién x&. Tai mdi rudéng, 30 cAy san phan bd déu
theo hai duong chéo goéc dude
(Sseruwagi & cs., 2004).

Mitic d6 phd bién ctia bénh kham 14 dugc
tinh bang ty 1é phan triam s6 rudng sin c6 biéu

diéu tra

hién bénh trén tong s6 rudéng diéu tra. Ty 1é
bénh (TLB) dudc tinh bang ty 1é phan tram sé
cAy c6 triéu chiing trén téng s6 ciy diéu tra. Chi
s6 bénh (CSB) la cap bénh trung binh ctia cac
cidy c6 triéu chiing, dugc danh gia dua trén
thang phan cap ti 1 dén 5 theo Hahn & cs.
(1980). Cu thé: cép 1 - cAy khéng c6 triéu ching
bénh; cap 2 - 14 hoi dom vang va c6 bién dang
nhe 6 phan goc cia hau hét cac 14, trong khi
phan con lai caa 14 va cac 14 chét van giti mau
xanh binh thudng; cdp 3 - triéu chtng kham
xudt hién rd rét trén phan 16n cac 14, kém theo
hién tuong bién dang va co rit 6 khoang mot
phan ba (1/3) phan géc cua cac la chét; cap
4 - mic d6 bénh néing hon, véi triéu chiing kham
va bién dang lan rong dén khoang hai phan ba
(2/3) dién tich cac 14 chét, dong thoi kich thude
14 bi giam dang ké; c&p 5 - miic d6 nghiém trong
nhat, khi triéu ching kham va bién dang xuit
hién trén bén phan nim (4/5) hodc nhiéu hon
dién tich 1a chét, cac 14 chét bi xodn vin va toan
bo 14 bi bién dang.

Mat dod bo phan trudng thanh duge xac dinh
bing s6 luong ca thé xudt hién trén 5 14 non
phia trén cting clia cdy, ndi ching thuong tap
trung (Sseruwagi & cs., 2004). Hai phuong thtc
lan truyén ctia bénh kham 14 trén dong rudng
duge phan biét dua vao dic diém biéu hién triéu
chting. Cu thé, bénh lan truyén qua hom giéng
nhiém lam cho toan bd 14 trén cay déu biéu hién
triéu chiing dién hinh; trong khi dé, néu bénh
lan truyén qua bo phén, chi cac 14 phia trén
ngon cdy mdi xuat hién triéu chiing dic trung
(Sseruwagi & cs., 2004).
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Bang 1. M6i PCR st dung trong nghién citu

Nhiét do Kich thuwéc

Mbi Trinh ty (5°-3") Muc dich gén mdi (°C) (bp) Tham khao
F2 TGTGAAGGCCCATGTAAGGT  Phat hién DNA-A 53 528  Uke & cs. (2019)
R3 CGTAGCGTATACAGGRTTAGA U@ SLEMV
SLCMV-B-F1 GCTTTGCAGTTGACAGCTTG  Phat hién DNA-B 60 410 TrinVanChién&
SLCMV-B-R1 ATGCAGCGTATCTTCGTTCG U@ SEEMV os. (2023)

2.2. Thu thap mau bénh

Tai mdi ruéng sin bi bénh, 3 14 sén biéu
hién triéu chiing dién hinh trén 3 cay sin khac
nhau dugce thu thap. La tht 3 tinh ti chdi ngon
cta cay sin dudc chon dé thu mau (Minato &
cs., 2019).

2.3. Dinh danh phan t& virus

Phan ting PCR dugc thuc hién véi hai cip
moi phat hién DNA-A va DNA-B caa SLCMV
(Bang 1). San pham PCR tinh sach dugc giai
trinh tu tryc tié€p bang moi PCR. Phan tich pha
hé theo phuong phap Neighbor-Joining dugc
thuc hién bing phan mém MEGA 11 (Tamura &
cs., 2021).

2.4. Phan tich thong ké

Cac yéu t6 anh hudéng dén TLB dudc danh
gia bang cac thi nghiém phi tham s& y? (Pearson
va Likelihood ratio), phan tich tuong quan.

Cac yéu t6 anh hudng dén CSB, mat dd bo
phén duge danh gia bang thi nghiém phi tham
s6 (Kruskal-Wallis test), phan tich tuong quan.
Anh huéng ctia nguén nhidm dén CSB, cua
hién trang cdy dén mat d6 bo phan dugc phan

tich bing cac thd nghiém phi tham s6

(Mann-Whitney U test va Kolmogorov-Smirnov
test). Cac phan tich théng ké dugc thuc hién
bang phan mém SPSS.

3. KET QUA VA THAO LUAN
3.1. Hién trang bénh kham la sin

Hién trang cta bénh kham la sin tai 12
tinh thudc 6 vung sinh thai néng nghiép duge
tong hop tai bang 2. Trong s6 12 tinh diéu tra,

bénh chua duge quan sat th4y tai hai tinh Son La
va Vinh Phdc. Tai hai tinh nay, néng dan st
dung hom gidng cta cdy dé lai tit vu trudc, khong
st dung hom gidng sin ti cac tinh khac van
chuyén vé. Tai Hoa Binh va Yén Bai, bénh da
xuét hién véi mic d6 phd bién 1an lugt 1a 35% va
30%. O cac tinh con lai, mtc do phé bign bénh rat
cao ti 90-100%. Mtc d6 phé bién trung binh cta
bénh kham 14 sin tai Viét Nam cho dén thaoi
diém diéu tra kha cao, dat 70,4% (Bang 2).

Két qua diéu tra cho thay cé tat ca 10 giong
sén chinh dang dugc trong tai cac viing san xuét
sdn trong diém cta Viét Nam (Bang 2). Giong
KM94 duge tréng phd bién nhat tai 10/12 tinh
diéu tra, ti€p theo 1a gidng KM419 dugc trong
tai 9/12 tinh. Gidng HL-S11 man cam véi bénh
kham 14 dugc khuyén cdo han ché& st dung
nhung van dudc tréng tai 7 tinh do giong nay
cho ning suit va ham lugng tinh bot cao. Gidng
HNG5 1a giong sdn khang bénh kham 14 do Vién
Di truyén Nong nghiép lai tao, bude dau da duge
trong tai mot so tinh.

TLB giam dan ti Nam ra Bic. Cac tinh
phia Nam c6 TLB rat cao 97,3-100%. Trong khi
d6, TLB tai hai tinh phia Bic la Hoa Binh va
Yén Bai chi 14,8% va 16,5%.

CSB thap nhat 1a 2,57 tai Quang Ngai va
cao nhat 1a 3,28 tai Yén Bai. CSB kham 14 sén
trung binh tai nuéc ta 14 2,80, th4p hon so véi
cac nudc chau Phi. CSB cao nhit tai cac nudc
Chau Phi ¢6 thé 1én dén 3,9 (ddo Comoros); 3,4
(Ghana) va 3,3 (Burkina Faso) (Torkpo & cs.,
2018; Soro & cs., 2021; Shirima & cs., 2022).

Nguén lay nhiém bénh kham 14 sén tai cac
tinh chua yéu 1a do hom giéng nhiém bénh. TLB
do hom gidéng rat cao ti 72,0-98,8%. Tai Hoa
Binh va Yén Bai, ngudn bénh ciing dugc xac
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dinh 1a do trong hom giéng nhiém bénh (Hinh
1). Nhu vay, viéc van chuyén va st dung hom
sén nhiém bénh nguyén nhan quan trong gidp
bénh kham 14 phat tan nhanh chéng. Ké&t luan
nay phut hgp véi nhiéu nghién ctu vé phuong
thic phat tan, 1ay lan ctia bénh kham la sin tai
nhiéu quéc gia trén thé giéi (Muengula-Manyi
& cs., 2012; Legg & cs., 2015; Minato & cs.,
2019; Okelola & cs., 2021; Houngue & cs., 2022).

Bén canh hom giéng nhiém bénh thi bo phan
14 phuong thic lan truyén bénh kham 14 hiéu qua
(Uke & cs., 2022; Hareesh & cs., 2023). Mat do6 bo
phan trudng thanh cao nhat dugc ghi nhan tai
tinh Thanh Hoéa, dat 6,88 con/ciy va thap nhat tai
tinh Son La chi dat 1,03 con/cdy. Mat do bo phan
tai cac tinh con lai cling d miic thap, dao dong tix
1,28-3,50 con/cdy. Mat do bo ph&n trudng thanh
trung binh trén sin tai Viét Nam 1a 2,51 con/cay,
tuong duong v6i mat d6 bo phan gay hai trén sin
tai mot s6 nuéc nhu Thai Lan (Saockham & cs.,
2021), cong hoa Cong G6 (Muengula-Manyi & cs.,
2012), Burkina Faso (Soro & cs., 2021). Nhu vay,

cac tinh chua ghi nhan su xuat hién cta bénh
kham 14 sin va c6 mat d6 bo phan ¢ mtc théip
nhu Son La c6 thé dugde x4y dung thanh cac ving
san xudt hom sin sach bénh cung c&p cho cac
viing trong sin ca nudc.

3.2. Anh huéng ctia mot s6 yéu t6 dén miic
dé nhiém bénh kham la trén dong rudéng

3.2.1. Anh hudng cta giéng sin dén ty
1é bénh

Anh huéng clia ging sén dén TLB kham la
trén déng rudng dudc danh gia dua trén so liéu
thu thap tai 8 tinh c6 ap luc bénh cao (Bang 2)
gdbm Thanh Héa, Quang Ngai, Phd Yén, Dak Lik,
Gia Lai, Tay Ninh, Binh Duong va Pong Nai.

Phan tich théng ké y? bang 2 phuong phap
(Bang 3) cho thdy gidhg sin c6 anh hudng téi
TLB kham 14 sin trén déng rudng. Trong sd 8
gibng danh gia, giong HN5 hoan toan khong
nhiém, tat ca 7 gidng con lai déu nhiém bénh &
cac muc d6 khac nhau nhung véi TLB cao > 80%.

Bang 2. Hién trang bénh kham la sén tai Viét Nam

TLB (%) theo

Mrc do Mat doé phwong thirc
Vung sinh thai - .Y . K 2 X 2 LA TLB bO phén CSB lan truyén
néng nghiép Tinh diéu tra Gidng san trong phoo/blen (%)’ (con/cay) (TB+SD)P ———
(%) (TB + SD)° Hom  Bo
nhiém  phan
Trung du Son La KM94, KM419, HNS, L4 tre 0 0 1,03 +£1,03 - - -
mién nui phia .
Bic Hoa Binh KM94, KM419, San xanh, La tre 35 14,8 2,11+221 2742049 787 21,3
Yén Bai KM94, La tre, BK900 30 16,5 2,48+193 328%+090 737 26,3
Déng béng Vinh Phic  KM94, L4 tre, S&n xanh 0 0 1,98 + 1,61 - - -
séng Hong
Bac Trungbd Thanh Héa KM94, KM419, HL-S11, KM140 90 84,3 6,88+4,60 284+057 899 10,1
Nam Trung b0 Quang Ngai KM94, KM419, HL-S11, HN5, Tai dd 90 84,8 240+1,80 257+058 916 8,4
Pha Yén KM94, KM419, HL-S11 100 935 350+282 272+057 93,8 6,2
Tay Nguyén Gia Lai La tre, KM419, HL-S11, KM140 100 98,5 211+1,92 280+056 97,5 2,5
D&k Lak KM94, KM419, HL-S11 100 64,3 1,28+1,11 295+0,65 72,0 28,0
bong Nam bo Tay Ninh  KM7, KM419, KM140 100 100 2,86+2,47 2,75+0,71 98,8 1,2
Déng Nai KM7, KM94, KM140, HL-S11 100 97,3 1,92+1,53 293+0,57 96,8 3,2
Binh KM7, KM94, KM140, HL-S11, 100 99,3 1,53+1,25 2,78+0,53 96,5 3,5
Dwong KM419
Trung binh 70,4 754 251+267 2,80+0,61 88,9 11,1

Ghi chu:*?: TLB dugc tinh I14n Iugt theo téng s6 ciy diéu tra va téng s6 cdy bi bénh tai 10 tinh c6 bénh kham l4;
3: TB: Trung binh; SD (Standard Deviation): P¢ léch chuan.
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Hinh 1. Triéu chiing trén ciy sin nhiém bénh tit hom giong (a)

va do bo phan truyén virus (b)

Bang 3. Anh huéng ctia giéng sén dén ty 18 bénh
tai 8 tinh Bac Trung B, Nam Trung b, TAy Nguyén va Pong Nam bo

Gibng s&n  Sé cay quansat  S6 cay bénh TLB' (%) Khoang tin cay (95%) 2 test (a = 0,05)
HL-S11 1380 1260 91,3° 89,7-92,7

HN5 60 0 0,0° 0-6,0

KM140 750 735 98,0° 96,7-98,8

KM419 870 778 89,4° 87,2-91,3 Pearson: P <0,001

KM7 540 540 100,0° 99,3-100

KM94 1020 860 84,3° 82,0-86,4 Likelihood-ratio: P <0,001
La Tre 60 57 95,0°¢ 86,3-98,3

Tai Do 120 103 85,8% 78,5-91,0

Ghi chi: ¥ Cac TLB c6 cung chit cai khéng khac nhau & miic y nghia a = 0,05. Xép hang cac TLB dugc

thuc hién bing so sanh ting cip dung z-test véi hiéu chinh Bonferroni.

3.2.2. Anh hudng cta giéng sin dén chi
sé bénh

CSB la chi tiéu quan trong dén danh gia
muc d6 gay hai cia bénh dén ning suit va chat
lugng cay, va do dé la chi tiéu quan trong dé
danh gia tinh khang. Phan tich théng ké (Bang
4) cho thay giong c6 anh hudéng dén CSB. CSB
cao nhat duge quan sat thay trén giong KM140
va BK900 lan lugt 1a 3,46 va 3,06. Nhém giong
tiép theo gbm KM419 (2,86), HL-S11 (2,83), la

tre (2,68) va KM94 (2,64). CSB thap nhat ghi
nhan trén gidéng tai dé (2,23).

Dua theo CSB, tét ca cac giong sén (Bang 4)
déu c6 thé duge x&p vao nhém nhidm (c6 CSB ti
2-3) (Amoakon & cs., 2023). Theo Thresh & cs.
(1994), chi khi CSB > 3,5 (diéu kién dinh dudng
kém) va > 4 (diéu kién dinh dudng t6t) thi bénh
kham 14 méi anh hudng dang ké dén nang suét
cu. Két qua nghién goi ¥ trong diéu kién déng
rudng, véi CSB tit 2-3, ning suit cu c6 18 bi anh
hudng khong dang ké.
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Bang 4. Anh huéng ctia giong sdn dén chi s6 bénh

Gibng sén Sé cay danh gia cse’ Kruskal_—WaIIis test
Trung binh? Khoang tin cay (95%) (a=0,05)
BK900 76 3,46° 3,25-3,67
HL-S11 1260 2,83 2,80-2,86
KM140 735 3,06° 3,02-3,10 P (2-tailed) < 0,001
KM419 848 2,86™ 2,82-2,90
KM7 540 2,56% 2,51-2,61
KM94 860 2,64 2,60-2,68
La tre 94 2,68° 2,58-2,79
Sén xanh 5 2,807 2,24-3,36
Tai do 103 2,23° 2,15-2,32
Téng sb 4521

Ghi chi:!: Chi danh gia cac ciy c6 cap bénh tir 2 dén 5 trong thang phén cap ;2: Céc s6 ¢é cung chii cai
khéng khac nhau & miic y nghia a = 0,05; Xép hang céc gia tri trung binh dugc thuc hién bang so sanh
tung cdp theo phuong phap Dunn-Bonferroni.

Bang 5. Anh hudng ctia tudi cay dén chi s6 bénh

Tubi cay’ S6 cay danh gia cse’ Kruskal-Wallis test
Trung binh® Khoang tin cay (95%) (a=0,05)

3 thang 1294 2,84° 2,81-2,88

3,5 thang 537 2,86° 2,81-2,91

4 thang 1586 2,80% 2,77-2,83 P (2-tailed) < 0,001
4,5 thang 615 2,74 2,69-2,79

5 thang 489 2,68° 2,63-2,74

Téng sb 4521

Ghi chu: ': Tuéi cay duge tinh tir thoi gian trong hom giéng dén thoi diém diéu tra; 2: Chi danh gié cac cdy c6
cAp bénh tir 2 dén 5 trong thang phan cap; ®: Céc s6 c6 ciing chii cai khéng khac nhau 6 miic y nghia a = 0,05;
Xép hang céc gia tri trung binh dugc thuc hién bing so sanh tiing cdp theo phuong phap Dunn-Bonferroni.

Bang 6. Anh hudng ctia nguén nhiém dén chi sé bénh

< 1 <
Sé cay CSB Thi nghiém phi tham sb
danh gid  Trung binh  Khoang tin cay (95%) (a=0,05)

Ngudn nhiém

Gidng nhiém 4183 2,80 2,78-2,82 Mann-Whitney U test: P (2-tailed) = 0,007
Bo phan truyén 338 2,74 2,66-2,81 Kolmogorov-Smirnov: P (2-tailed) = 0,021
Téng sb 4521

Ghi chii: ': Chi danh gia cac cdy c6 cdp bénh tir 2 dén 5 trong thang phan cap.

, ) , . . . 2,80-2,86 dugc quan sat thdy trén cac cay 6 giai
3'2"3‘ Anh huong cua tubi ciy dén chi doan 3-4 thang sau khi trong. Khi cdy sén & giai
$6 bénh doan 4,5-5 thang, triéu ching bénh c6 xu hudéng

Phan tich théng ké (Bang 5) cho thay tudi nhe hon véi CSB giam xudng 2,68-2,74. Két qua
cdy cling anh hudéng dén CSB. CSB cao nhit  nay tuong tu véi quan sat gin day tai Thai Lan
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khi caAy sin & giai doan 1-3 thang sau khi trong
¢6 biéu hién triéu ching kham 14 di doi hon so
véi cAy sin giai doan 5-7 thang (Saokham &
cs., 2021). K&t qua nghién ctu tai chau Phi
ciing chi ra rang ciy sin nhiém bénh kham 1a &
giai doan cay con biéu hién triéu chiing bénh
dii doi hon va lam giam nang suit cao hon tu
77,5%-97,3% (Bisimwa & cs., 2015). Do vay, ap
dung cac bién phap nhim han ch& ciy sin
nhiém bénh & giai doan dau sau khi trong sé
g6p phan quan trong nhiam giam thiét hai do
bénh dén niang suit ct tuoi.

3.2.4. Anh hudng ctia nguén nhiém dén chi
sé bénh

Quan sat triéu chiing trén déng rudng cé
thé xac dinh dude ngudén nhiém bénh do gidng
hodc do bo phdn (Sseruwagi & cs., 2004). Phan
tich thong ké phi tham s6 khong ghép cip cho
thay loai nguén nhiém cé anh hudng dén CSB
(Bang 6). CSB trén ciy sin trong tit hom giong
nhiém 1& 2,80, 16n hon c6 ¥ nghia théng ké CSB
trén cay sin nhiém bang bo phéin 2,74.

3.3. Anh huéng cta giéng sin dén mat do
bo phéin trudng thanh

Phan tich théng ké (Bang 7) cho thay giéng
sin c¢6 anh hudng dén mat d6 bo phén trudng
thanh. M4t do bo phan trudng thanh trung binh
trén giong sén HL-S11 cao nhét 1én dén

4,16 con/cay. Tiép theo 1a cac giong BK900 va
tai dd véi mat dd bo phan trudng thanh trung
binh lan lugt 1a 3,64 va 3,23 con/ciay. Giéng
KM94 va 14 tre c6 mat do bo phan trudng thanh
thap nhat trong tdt ca cic giéng sin danh gia,
lan lugt 1a 1,23 va 1,49 con/cay. Pang chu y,
giong HN5 c¢6 mat do bo ph&n trudéng thanh 2,55
con/ciy cao, tuong duong véi hai giéng nhiém
KM140 (2,96 con/ciy) va gidng sin xanh (2,77
con/cay). Két qua nay cho thay giong HN5 khang
virus gy bénh cht khong phai khang bo phan.

3.4. Anh huéng ctia cay bénh dén mat dé bo
phan trang trudéng thanh

Phan tich thong ké (Bang 8) cho thay su
khac biét rd rét gitia mat d6 bo phin trudng
thanh trén cay sin khong c6 triéu ching va cay
sén c6 triéu ching kham 14. Cu thé, mat d6 bo
phan tring trudng thanh trung binh trén cay
khong c6 triéu chiing (cap 1) 1a 1,90 con/cay,
trong khi mat do nay trén cay c6 triéu chiing (cap
2-5) cao hon dang ké, trung binh 2,87 con/cay.

Quan sat trong nghién cttu nay cting phu hgp
véi cac két qua nghién ctu trude day, trong dé cay
sdn bi bénh kham 14 thic d4y phat trién quan thé
bo phén tét hon cay khoe, c6 thé do cdy bénh cung
c4p dinh dudng cho bo phan t6t hon (Colvin & cs.,
2006; Legg, 2010). Ngoai ra, do cAy bénh hap dan
bo phén cling ggi ¥ vai tro quan trong cua bo
phéan trong viéc 1ay lan bénh kham 14 sin.

Bang 7. Anh hudng ctia giéng sin dén mat do bo phan trudng thanh

Mat do bo phén trwdng thanh (con/cay)

Kruskal-Wallis test

Giong S0 céy dénh gia Trung binh' Khoang tin cay (95%) (a=0,09)
BK900 270 3,64 3,41-3,87 P (2-tailed) < 0,001
HL-S11 1380 4,16 3,95-4,36
HN5 150 2,55%1 2,23-2,86
KM140 750 2,96% 2,76-3,15
KM419 1230 2,38" 2,24-2,52
KM7 540 2,231 2,06-2,41
KM94 1860 1,23" 1,17-1,28
La tre 450 1,49" 1,36-1,62
Sén xanh 450 2,77%% 2,61-2,93
Tai dd 120 3,23 2,94-3,52
Téng sb 7200

Ghi chi: ¥ Cac s6 c6 cung chit cai khong khac nhau 6 miic ¥ nghia a = 0,05. Xép hang céc gia tri trung
binh dugc thuc hién bing bang so sanh tiing cip theo phuong phap Dunn-Bonferroni.
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Bang 8. Anh huéng ctia cAy bénh dén mat do bo phan truéng thanh

Mat do6 bo phén trwéng thanh

cay S;é;?}y (con/cay) Thir ng?(i]éinop’)gggham sb
gia Trung binh Khoang tin cay (95%)
Khéng triéu chirng (c&p 1) 407 1,90 1,68-2,13 Mann-Whitney U test: P (2-tailed) < 0,001
Cay c6 triéu chirng (cép 2-5) 4.333 2,87 2,78-2,96 Kolmogorov-Smirnov: P (2-tailed) < 0,001
Téng sb 4.740

Ghi chu: ': S6'cdy danh gid = 4.740 tai cdc 8 tinh c6 4p luc bénh cao (Binh Duong, Péng Nai, T4y Ninh, Ddk Lik,
Gia Lai, Phu Yén, Quang Ngai, Thanh Héa), trén tat ca cic gidng (tru giong HNb5 vi 1a giéng khang).

Bang 9. Anh huéng clia mat dé bo phan trudng thanh dén ty 1é bénh va chi s6 bénh

Sé cay

Loai anh hwéng phan tich

Loai phan tich Két qua phan tich

Anh hwéng clia mat dd bo phan dén TLB 700"

Twong quan (Point-Biserial Correlation = R=0,116
Pearson’s correlation) P =0,002 (2-tailed)
Twong quan phan hang (Spearman’s Rank test) R=0,013

Anh huéng ciia mat d6 bo phén trang 337°
trwdng thanh dén CSB

P = 0,812 (2-tailed)

Ghi chi: ': 86" cdy danh gia tai 8 tinh c6 ap luc bénh cao (Binh Duong, Déng Nai, TAy Ninh, Pik Lik, Gia Lai,
Phii Yén, Quéang Ngdi, Thanh Héa), biéu hién triéu chiing do nhiém béng bo phan hosic khong biéu hién triéu
chiing, trén tat ca cac gidng (trix giong HN5 vi 1a giong khang); 2: S6 cay danh gi4 tai tat ca cac tinh, biéu hién

triéu chiing do nhiém béng bo phén, trén tat ca cdc gidng (trir giéng sdn xanh vi chi ¢é 1 mau).

3.5. Anh huéng ctia mat do bo phan truéng
thanh dén ty 1é bénh va chi s6 bénh

Phan tich tuong quan Pearson cho thay mat
d6 bo phan trudng thanh c6 méi lién hé yéu nhung
c6 ¥ nghia thong ké véi TLB (R = 0,116, P = 0,002,
Bang 9). K&t qua nay cho thdy mat do bo phan
trudng thanh chi anh hudng nhe dén TLB.

Phan tich tuong quan phin hang Spearman
cho thay khéng c6 méi quan hé gitia mat d6 bo
phén truéng thanh va CSB (hé s6 tuong quan
R=0,013, P=0,812, Bang 9).

Nguon lay nhiém bénh kham 14 sin tai
nuéc ta trong nghién cttu duge xac dinh cha yéu
do van chuyén va st dung hom giéng nhiém
bénh. CAy sin trong tit hom nhiém virus sé biéu
hién triéu chiing bénh ngay sau khi cdy moc 1én
do ham lugng virus nhéan 1én dua 16n dé gay ra
triéu chiing (Trinh Xuin Hoat & cs., 2021). Hau
qua, mat d6 bo phan trén ciy khéng anh huéng
dén CSB cta cdy nhiém bénh. Tuy nhién, bo
phan van déng vai tro quan trong trong viéc lan
truyén bénh, dic biét tai nhiing ving tréong méi
c6 su xudt hién cta bénh (Uke & cs., 2022;
Hareesh & cs., 2023)
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3.6. Pinh danh phan t& virus

Cac két qua nghién ctiu gan day méi chi
ghi nhan sy xu4t hién cta SLCMYV tai cac nudc
tréng sdn trong khu vuc Pong Nam A, trong d6
c¢6 Viét Nam (Siriwan & cs., 2020; Uke & cs.,
2022). Nhim khing dinh nguyén nhan gay
bénh kham 14 sin trong diéu tra déng rudng,
téng s6 507 mau sén bi bénh kham 14 thu tai
10 tinh thudc 5 ving sinh thai da duge kiém
tra bang PCR. K&t qua cho thdy, tit ca cac
mAau sin kiém tra déu phan tng duong tinh véi
ca hai cip moéi phat hién DNA-A va DNA-B
ctia SLCMV (Bang 10).

Vi cip méi F2/R3 phat hién DNA-A cta
SLCMV ciing c6 thé phat hién DNA-A cua
ICMV (Uke & cs., 2019) va DNA-B cua hai
virus nay kha bao thu (Saunders & cs., 2002)
nén dé chic chin virus phat hién dugc la
SLCMYV, san phdm PCR dudc nhan bang cap
moi F2/R3 ctia 15 mAu virus dai dién tit 10 tinh
da dugc gidi trinh tu. Trinh tu dai 421bp cua 15
mau da dugc gui trén GenBank véi ma truy cap
ttu PP346875 dén PP346889 (Bang 11).
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Ngoai tri 3 mau VN-Gialai-3,
VN-QuangNgai-7 va VN-BinhDuong-1, trinh
tu ctia 12 mau dong nhat 100% véi nhau. Ba
mau ké trén chi khac 1 nucleotide so véi 12
mau con lai. K&t qua tim kiém BLAST cho thay
15 mau c6 mitc dong nhit trinh tu cao nhat
(99,3-100%) véi trinh tu tuong Gng cua cac
mau SLCMV trén GenBank.

Phan tich pha hé dya trén trinh tu thu duge
cia 15 mau virus ciing cho thay ching phan
nhém chét (gia tri théng ké boostrap 100%)
trong cum chita cac dai dién SLCMV thuodc khu

vuc Dong Nam A gdom Thai Lan, Campuchia va
Viét Nam (Hinh 2) va tach biét véi cac dai dién
SLCMV c¢6 ngudn géc tit khu vuc Nam A gém
An Do va Sri Lanka. Mic da trinh tu cta 15
mau ndm trong ving gen AV1 ma héa protein
vd c6 mutc dd bao thu cao doi véi begomovirus
thi két qua phan tich nay ciing cho thiy quan
thé SLCMV c¢6 thé tach thanh 2 nhém la Pong
Nam A va Nam A, phu hgp véi cac phan tich
dua trén gen AC1 (ma hoéa protein Rep) cua
SLCMV (Minato & cs., 2019) va dua trén toan
bo trinh ty DNA-A (Leiva & cs., 2023).

Bang 10. Kiém tra cac mau la sin bénh biang PCR

S6 méu duong tinh véi SLCMV

Viing sinh thai Tinh E° mf‘“ : -
iem tra Cap mdi phat hien DNA-A Cap moi phat hien DNA-B

Trung du mién ndi phia B4&c ~ Yén Bai 18 18 18
Hoa Binh 21 21 21

Béc Trung Bo Thanh Hoa 54 54 54
Nam Trung B& Quang Ngai 54 54 54
Phua Yén 60 60 60

Tay Nguyén Gia Lai 60 60 60
DAk Lak 60 60 60

Bdéng Nam Bo Tay Ninh 60 60 60
Dbéng Nai 60 60 60

Binh Dwong 60 60 60

Téng sb 507 507 507

Bang 11. Cac mau virus dudc giai trinh tu tit sin phdm PCR dugc nhan bang cip méi F2/R3

Mau Dia diém (huyén-tinh) Gibng Thai gian thu thap M& GenBank
VN-HoaBinh-1 Lac Son - Hoa Binh KM419 16/5/2022 PP346875
VN-HoaBinh-18 Lac Son - Hoa Binh San xanh 16/5/2022 PP346876
VN-YenBai-1 Van Yén - Yén Bai La tre 31/5/2022 PP346877
VN-YenBai-9 Van Yén - Yén Bai BK-900 31/5/2022 PP346878
VN-ThanhHoa-4 Nhw Xuan - Thanh Hoa HLS11 24/7/2022 PP346879
VN-ThanhHoa-10 Nhw Xuan - Thanh Hoa KM94 24/7/2022 PP346880
VN-Gialai-3 Kréng Pa - Gia Lai HLS11 3/8/2022 PP346881
VN-Gialai-7 Kréng Pa - Gia Lai KM419 3/8/2022 PP346882
VN-DakLak-3 Kréng Bong - Bak Lak HLS11 5/8/2022 PP346883
VN-DakLak-9 Kréng Bong - Bak Lak KM419 5/8/2022 PP346884
VN-PhuYen-1 Séng Hinh - Pha Yén KM94 8/6/2022 PP346885
VN-QuangNgai-7 Tw Nghta - Quang Ngai Tai d6 (Gén) 5/6/2022 PP346886
VN-TayNinh-2 Tan Bién - Tay Ninh KM7 20/5/2022 PP346887
VN-DongNai-7 Long Thanh - Bdng Nai KM140 12/8/2022 PP346888
VN-BinhDuong-1 Bé&c Tan Uyén - Binh Duong KM7 14/8/2022 PP346889

1011



Hién trang va tac dong clia mot sb yéu td dich t& dén bénh khadm 14 sén (Begomovirus stanleyi) tai Viét Nam

VN-HoaBinh-1-PP346875 - -
VN-HoaBinh-18-PP346876
VN-YenBai-1-PP346877
VN-YenBai-9-PP346878
VN-ThanhHoa-4-PP346879
VN-ThanhHoa-10-PP346880
VN-Gial ai-7-PP346882
VN-DakLak-3-PP346883 Cum
VN-DaklLak-9-PP346884 n
VN-PhuYen-1-PP346885 Béng Nam A
VN-TayNinh-2-PP346887
VN-DongNai-7-PP346888
SLCMV-LC586845-Thai Lan
SLCMV-MN577578-Vigt Nam
100| | sL.cMV-KT861468-Campuchia
— @ VN-Gialai-3-PP346881
62 - @ VN-QuangNgai-7-PP346886

@ VN-BinhDuong-1-PP346889 -
— SLCMV-AJ890226-An Do =

Cum

g7 [ SLCMV-OM85761 5AnDo
97 76 SLCMV-KP455484-An Dd Nam A
Ll—ESLCMV-NCO(BBMSri Lanka (T)
50 ICMV-NC001932 (T) = =
86, JLCGV-NC038962 (T)

‘ JLYMV-NCO038956 (T)
100 | ToLCBV-NC004614 (T)

| 71— TolCJVNC007723 (T)

68

B. stanleyi

54

61

ChiLCINV-NCO038875 (T)

0.050

Ghi chu: S6 6 trén mdi nét 1a gia tri théng ké bootstrap (%, 1.000 1an ldp, chi hién thi cac gia tri > 50%). Thanh
ty 1é trinh bay khodng céch di truyén, dugc xdc dinh bing phuong phap Tamura-Nei. Ky tu T trong ngoéc kép la
mAu dai dién loai. Cac méu virus trong nghién citu nay dudc danh ddu bdng hinh tron den. Tén virus viét tit:
ICMV (Indian cassava mosaic virus, B. manihotisindianense), JLCGV (Jatropha leaf curl Gujarat virus,
B. jatrophagujaratense), JLYMYV (Jatropha leaf yellow mosaic virus, B. jatrophaflavi), ToLCJV (Tomato leaf curl
Joydebpur virus, B. solanumjoydebpurense)) ToLCBV (Tomato leaf curl Bangladesh
B. solanumbangladeshense) va ChiLCINV (Chilli leaf curl India virus, B. capsindiaense).

virus,

Hinh 2. Cay pha hé dva trén trinh tu san pham PCR
cua cac mau virus duge nhan bing cip méi F2/R3 véi trinh tu tuong ting ctia SLCMV

va cac begomovirus gan giii duge xac dinh tir tim kiém BLAST

Duya trén kiém tra PCR va phan tich trinh
tu, virus gay bénh kham la sin tai Viét Nam cho
t61 nay van 1a SLCMV, phut hop véi cong bd méi
nhat vé thanh phan begomovirus gy bénh kham
14 sén tai khu vuc Pong Nam A, Nam A va Dong
A (Leiva & cs., 2023; Hareesh & cs., 2023).

4. KET LUAN

Nghién ciiu da xac dinh bénh kham la sén
hién dién tai 10/12 tinh diéu tra & Viét Nam, véi
mtic d6 phd bién trung binh 70,4% va TLB trung
binh 75,4%. Cac yéu t6 anh hudng chinh dén
bénh bao gdom giéng sin, tudi ciy, ngudn nhiém,
mat d6 bo phin trudng thanh. Mat d6 bo phan
anh hudéng nhe dén TLB nhung khong anh
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hudng dén CSB. Dinh danh phan t x4c nhan
virus kham 14 sén Sri Lanka (B. stanleyi) 1a tac
nhan duy nhit gay bénh kham 14 sin tai Viét
Nam tinh dén thoi diém didu tra. Két qua
nghién ctiu nh4n manh vai trd quan trong ctaa
viéc stt dung hom giéng sach bénh, phat trién
giong khang va quan ly bo phén dé kiém soat
dich bénh, déng thoi dé xuat xay dung ving san
xuat hom sach tai cac khu vuc it ap luc bénh
nhu Son La.
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