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NGHIEN CUU BAC BIEM CUA VIRUS,
VI KHUAN GAY SUY THOAI VUNG CAM TAI HA GIANG
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TOM TAT

Dé nghién ctru ddc diém cta virus va vi khuin gay suy thoai viing cam tai Ha Giang, da tién hanh
thu thap cadc mau ré va la cam tai 3 huyén trong cam cua tinh Ha Giang la Vi Xuyén, Quang Binh
va Bac Quang. Két qua nghién cttu cho thay, khi kiém tra bang PCR va RT - PCR trén 42 mau c6
triéu chimg thu thap tai 3 huyén Bac Quang, Vi Xuyén va Quang Binh, tinh Ha Giang da xac dinh
duoc 24 mau (51,7%) nhiém Ca.Las va 6 mau (14,3%) nhiém Citrus fristeza virus (CTV). Ca.Las la
nguyén nhan quan trong can trd san xuat cam tai Ha Giang; Ca.Las dugc phat hién thdy trén tat
ca céc giong cay an qua c6 mui tai 3 huyén (Biac Quang, Vi Xuyén va Quang Binh), gom cam chin
s6m CS1, cam chin mudén V2 va chanh ta nhiém 100%; cam Xa Poai nhiém 66,7%, cam Sanh
nhiém 50%, chi c6 giong quyt chum khong bi nhiém. Tai diém thu mau thuoc huyén Quang Binh,
mutc do nhiém Ca.Las 1a 16,7%, thap hon nhiéu so voi cac diém thu mau thugc 2 huyén con lai (50

- 80%).

Twkhoéa: Ving cam Ha Giang, bénh Greening, bénh Tristezra, bénh vang I4 thoi ré.

1. BAT VAN E

Mot trong cac bénh nguy hiém trén cay co
mui 1a bénh tan lui do Citrus tristeza virus (CTV)
géy ra. Bénh tan lui lam giam sinh trudng ciy cam,
giam nang suit, chat luong qua, gay thoai hoa
giong, dic biét cé nhimg giong c6 nguy co bi hay
b6. CTV ting duwoc ghi nhan 1a 1 trong 10 virus
thuc vat nguy hiém nhat tren thé gioi. CTV 1a virus
RNA, lan truyén ngoai tv nhién nho rép mudi va
nhan giong vo tinh. Giong nhu cac virus thuc vat
khac, hién khong c6 thudc tiéu diét truc tiép CTV
trong cay bénh. Bién phap phong trir cht yéu hién
nay la phong trtr téng hop bat dau tir khau cay
giong sach bénh.

Bénh vang 14 gan xanh (tén tiéng Anh 1a
Huanglongbinh, hay ct hon la Greening) do vi
khuidn biet dudng Candidatus Liberibacter
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asiaticus (Ca.Las) gay ra, 1a béenh nguy hiém nhat
trén cay an qua c6 mui tai chau A, dac biet tren cay
cam. Tuong tu, tai Viet Nam, bénh la mot trong
cac nguyén nhan chinh cén tré viéc phat trién san
xudat cay an qua co mui trén khap ca nuoc. Cay bi
bénh vang 14 gan xanh sinh trudng rat coi coc; bo
14, dac biét 1a 14 non bi bién vang; qua nhd, léch, bi
bién vang phan cudng trudc khi chin, khong c6 gia
tri st dung. Tac nhan gay bénh Ca.Las thuéc
nhom vi khudn biét duong nén khong thé nuoi cay
duoc trén moi truong nhan tao. Vi khuin lan
truyén ngoai tu nhién qua ghép va ray chdng canh
(Diaphorina citri). Céac chién luoc quan ly bénh
cht yéu trén thé gioi dua vao: () str dung vat lieu
giong sach bénh, (ii) loai bé soém cay bénh, (iii)
phong chéng vector va (iv) tao giong khang bénh.

Do tam quan trong ctia cay cam tai Ha Giang,
muc tiéu ctia nghién cttu nay nham phat hién su c6
mit va mic d6 nhiém ctia 2 tic nhan giy bénh
nghiém trong, Ca.Las va CTV trén cam tai mot s
viung trong cam chinh cta tinh Ha Giang.
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2. B0I TUONG, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Dai tugng, vat lieu nghién ciru

- Cay an qua c6 mui: cam Sanh, cam CSI,

huyén: Vi Xuyén, Quang Binh va Bic Quang
cua tinh Ha Giang.

- Cac moi str dung trong nghién cttu duoc

cam V2, cam Xa Poai, quyt chum, chanh ta... tai 3 trinh bay & bang sau:
, N . s o Kich Nguon
bich Moi Trinh tu (5-3) thutc (bp) géc
CTV-CPF1 | AGAGGATCCATGGACGACGARACAAAGAAAT .
CTV 690 Nghién
CTV-CP-R1 | TCTGAGCTC TCAACGTGTGYTRAATTTCC cuu nay
OMPN5 | AGCGGATCCCAATTGAAGATGATAGTTCGC .
903 Nghién
OMP-N3m | TCTGAGCTCTTACACATAATCGGATACATCA cuu nay
Ca.las
A2 ACGAGACAAGGATGTTGGCA
703 [1]
J5 CCAATTGTGCTGACACTACC

2.2. Phuong phap nghién ciru
2.2.1 Xir Iy va bdo quan mau

Cac mau sau khi thu thap, duoc xtt Iy bang 2
cach:

Ngam ethanol 96% [2]: M6 gan 14 va mo ré ctia
cay bénh dugc ngam 24 gio trong 6ng ly tam
eppendeorf 2.0 mL c6 chia ethanol 96%, ethanol
moi duoc thay thé thuong xuyén, sau dé6 cac mau
duoc bao quan ¢ nhiet do 4°C @€ phuc vu cho cac
thi nghiém tiép theo.

Xt ly kho: Cac mau 14 cta cay bénh duoc cho
vao trong hop kin co chira silicagel tu chi thi dé
lam kho, sau d6 cdc mau duoc bdo quan & nhiét do
4°C dé phuc vu cho cac thi nghiém tiép theo.

2.2.2. Chiét ARN tong so

Chiét ARN tir mo cay bang CTAB theo phuong
phap da duwoc mo ta bai Chang va cs (1993) [3].
Khoang 100 mg mau (gém 4 mau gan 14 + mau ré)
sau khi duoc lam kho ethanol, duoc nghién véi 1
mL dém CTAB (33 bd sung Beta-
mercaptalthanol). Dich nghién duoc ly tAm 13.000
g (grativity, sttc hut trai dat) trong 5 phut dé loai
b6 tan du. Dich trén taa duoc chiét voi 1 thé tich
tuong duong Chlorofom : isoamyl alcohol (24 : 1)
va pha trén tda duoc tach bang ly tam 13.000 g

trong 10 phut. ARN téng s6 trong dich trén tda
duoc két tha bang bd sung 25% thé tich LiCl 10 M
va u qua dém & -20°C, sau do6 duoc ly tam 13.000 g
trong 15 phut. Can ARN duoc rtta 2 1an voi ethanol
70%. Can duoc lam kho ty nhién trong td cdy va
duoc hoa véi nudc khong chira nuclease.

ARN tir m6 cay ciing duoc chiét bang kit chiét
Easy-BLUE™ Total ARN Extraction Kit (iNtRON
BIO) theo huéng dan cta nha san xuat.

2.2.3. Chiét ADN tong so

Chiét ADN tir mo6 cay bang CTAB theo
phuong phap duoc mo ta boi Doyle (1991) [4].
Khoang 100 mg mau (gém 4 mau gan 14 + mau ré)
sau khi duoc lam kho ethanol, duoc nghién véi 1
mL dém CTAB (33 bs sung Beta-
mercaptalthanol). Dich nghién duoc ly tam 13.000
g trong 5 phut dé loai bé tan du. Dich trén tha
duoc chiét voi 1 thé tich tuong duong Chlorofom :
isoamyl alcohol (24 : 1) va pha trén tiia duoc tach
bing ly tam 13.000 g trong 10 phut. ADN téng s6
trong dich trén tia duoc két tia bang bs sung 1
thé tich twong duong propanol 100% 0 qua dém & -
20°C, sau d6 dugc ly tam 13.000 g trong 15 phuit.
Can ADN duogc rtra 2 lan voi ethanol 70%. Can
ADN duoc 1am kho tu nhién trong ti cdy va duoc
hoa véi nudc khong chira nuclease.
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2.24. Phan ung PCR

Phan tmg PCR véi tong thé tich phan tmg 20
pL duwoc thuc hién trong tube PCR loai 0,2 mL
chira 10 pL 2X MyTaq™ HS Mix, 0,5 pL moi loai
moéi (20 pM), 0,5 pnL. ADN. Phan tng PCR duoc
thuc hién véi cac budc sau: (1) khoi dau bién tinh
95°C trong 20 giay, (2) lap lai 35 chu trinh phan
tmg gbém bién tinh 95°C trong 10 gidy, gan moi voi
nhiét do 56°C, kéo dai méi & 72°C trong 50 giay, va
(3) két thuic phan tmg & 72°C trong 5 phut.

Két qua phan tmg PCR duoc kiém tra bing
dién di agarose 1% trong dém TAE.

2.2.5. Phin ung RT-PCR

Phan tmg RT-PCR duoc thuc hién theo 2 budc,
trong d6 phan tng téng hop soi cDNA va phan
tng PCR duoc thuc hién riéng ré.

- Tong hop soi cDNA:

Soi cDNA duoc tong hop trong tube PCR loai
0,2 mL. Dau tién hén hop phan tmg 10 pL chta 2
pL RNA, 1 uL dNTPs (10 mM méi loai A, T, G, C),
2 pL moéi CTV-CP-R1 (20 uM) va 5 pL nudc sach
nuclease duoc 0 & 65°C trong 3 phut dé bién tinh
RNA va duoc dé trong khay lanh t6i thiéu 2 phut.
Tiép theo, hon hop phan tmg duoc bd sung 2 pL
dém phan tng phién ma ngugc (10X M-MuLV RT
buffer), 1 pL enzyme phién ma nguoc (M-MuLV
RT, 200 don vi enzyme/pL), 0,2 pL chat tc ché
enzyme RNA nuclease (RNase inhibitor, 40 don vi
enzyme/pL) va 6,8 pL nudc sach nuclease. Téng
thé tich phan tmg cudi cung 1a 20 pL. Tube phan

ung dugc 1 & 42°C trong 1 gio va enzyme dugc bat
hoat & 65°C trong 20 phut.

- Phan ung PCR:

Phan tng PCR duwoc thyc hién nhu mo ta &
muc 2.2.4.

2.3. Thoi gian va dia diém nghién citu

Thoi gian nghién ctu: T thang 3 nam 2021
dén thang 3 nam 2022.

bia diém nghién ctu: Vung trong cam tai
huyén Vi Xuyén, Quang Binh va Bic Quang cta
tinh Ha Giang.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phat hién vi khudn Ca.Las biang PCR va
CTV bang RT-PCR

Két qua phat hién Ca.Las bang PCR va CTV
bang RT-PCR duoc trinh bay & bang 1 va dién di
két qua PCR/RT-PCR dugc trinh bay & hinh 1, 2
va 3.

Trong s6 42 mau duoc thu thap va kiém tra,
chi 6 mau (14,3%) nhiém CTV gdém 3 mau duoc thu
thap truc tiép tai diém thu mau (méu s6 15, 17 va
28) va 3 mau do nguoi trong cam cung cap (mau
ky hieu S1, S3, S4). Pang chu y, c6 4/6 mau cung
bi nhiém Ca.Las.

Phan ung PCR ciing phat hién 24 mau (57,1%)
nhiém Ca.Las. Két qua nay cho thdy, Ca.Las 1a mot
trong cac nguyén nhan quan trong gy hién tuong
vang la trén ciy cam tai Ha Giang.

Bang 1. Két qua PCR phat hién vi khuin Ca.Las gay bénh vang 14 gan xanh (Greening) va RT-PCR
phat hién virus CTV giy bénh tan lui trén ciy 4n qua c6 mui tai Ha Giang

Phan tmg PCR/RT-PCR
Mau | Giong cay an ’1;1;),1 Vi tri bia diém Calas
(CfiY) CIUé. c6 mui (ném) vuon (Xﬁ - huyén) OMP- CTV-CP- C'rv_CP‘_
CP- | A2/]J5| F1/R1 |F1/R1 (lan
F1/R1 (lan 1) 2)
1 Cam CS1 4 Doi Vinh Héo - Bic Quang + KT - KT
2 Cam Sanh 25 boi Vinh Héo - Bic Quang - - - KT
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3 Cam V2 4 boi Vinh Hao - Biac Quang KT KT
4 Cam V2 4 boi Vinh Hao - Biac Quang KT KT
5 | Cam Sanh 25 boi Vinh Hao - Biac Quang + KT
6 | Cam Sanh 7 Dboi Vinh Hao - Biac Quang KT KT
7 Cam Sanh 12 boi Vinh Héo - Bic Quang KT
8 Cam Sanh 16 | Bosong | Vinh Hao - Bic Quang KT KT
9 |CamXaboai| 6 Bosong | Vinh Hao - Bac Quang KT
10 |CamXabDoai| 6 Bosong | Vinh Hao - Bic Quang KT KT
11 | Cam Sanh 6 Bosong | Vinh Hao - Bac Quang KT KT
12 |CamXabDoai| 6 Bosong | Vinh Hao - Bac Quang KT KT
13 | Cam Sanh 8 béi Hung An - Bic Quang KT KT
14 | Cam Sanh 8 Doéi Hung An - Bic Quang
15 | Cam Sanh 7 Po6i | Trung Thanh - Vi Xuyén KT +
16 | Cam Sanh 7 béi | Trung Thanh - Vi Xuyen + KT
17 | Cam Sanh 7 Po6i | Trung Thanh - Vi Xuyén KT +
18 | Cam Sanh 7 Poéi | Trung Thanh - Vi Xuyén KT
19 | Cam Sanh 7 Po6i | Trung Thanh - Vi Xuyén KT
20 | Cam Sanh 7 Poéi | Trung Thanh - Vi Xuyén KT
21 | Cam Sanh 7 Po6i | Trung Thanh - Vi Xuyén KT
22 | Cam Sanh 7 Po6i | Trung Thanh - Vi Xuyén KT KT
23 Cam CS1 7 béi | Trung Thanh - Vi Xuyen KT KT
24 | Cam CS1 7 Poéi | Trung Thanh - Vi Xuyén KT
25 | Cam Sanh 9 béi | Huong Son - Quang Binh KT
26 | Cam Sanh 9 béi | Huong Son - Quang Binh KT
27 | Cam Sanh 9 béi | Huong Son - Quang Binh
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28 | Cam Sanh 9 béi | Huong Son - Quang Binh| - - +
29 | Cam Sanh 9 béi  |Huong Son - Quang Binh| - KT - KT
30 | Cam Sanh 9 béi  |Huong Son - Quang Binh| + + - KT
31 | Cam Sanh 9 béi  |Huong Son - Quang Binh| - - - KT
32 | Quytchum 8 Déi | Huong Son - Quang Binh - - - KT
33 | Cam Sanh 8 béi  |Huong Son - Quang Binh| - KT
34 | Cam Sanh 8 Déi | Hwong Son - Quang Binh + +
35 | Cam Sanh 8 Déi | Huong Son - Quang Binh| - - - KT
36 | Cam Sanh 8 Déi | Huong Son - Quang Binh| - -
37 | ChanhTa 6 béi | Trung Thanh - Vi Xuyén - + - KT
S1 | Cam Sanh 9 Bang | Lién Hiép - Bic Quang + KT + KT
S2 | Cam Sanh 9 Bang | Lién Hiép - Bic Quang + KT - KT
S3 | Cam Sanh 9 Bing | Lién Hiép - Bic Quang - KT + KT
S4 | Cam Sanh 9 Bang | Lién Hiép - Bic Quang + KT + KT
S5 | Cam Sanh 9 Bing | Lién Hiép - Bic Quang + KT - KT
Téng s6 mau nhiém (ty 1&) 24 (57,1%) 6 (14,3%)

Ghi chi: KT (khong thiy). Cdc méu tir 1 - 37 diroc thu thap trirc tiép tai vieon; cdc méu tir SI1 dén S5 do

ong Ddo Xuan Sinh (thon Trung Tam, xa Lién Hiép, huyén Bic Quang cung cap - mau canh I4).
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M  -ve S1 S2 S3 Ss4 S5

Hinh 1. PCR phat hién Ca.Las bang cip méi OMP-N5 va OMP-N3m

M Ia thang ADN 1 kb (GeneRuler 1 kb, Thermo). So trén cdc giéng tuong umg sé cdy. Muai tén chi
kich thuoc san pham PCR mong muon 903 bp

2 5 7 9 1416 18 19 20 21 24 25 26 27 28 30 31 32 34 35 36 37

Hinh 2. PCR phat hién Ca.Las béing cip méi A2 va J5

M I4 thang ADN 1 kb (GeneRuler 1 kb, Thermo). SO’ trén cdc giéng tirong 1ing so cdy. Mii tén chi
kich thurée san pham PCR mong muoén 703 bp

+ve M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

28 29 30 31 32 33 34 35 36 37 -ve

Ll i B
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tve M 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 S1 S2 S3 S4 S5

Hinh 3. RT-PCR phat hién CTV bing CTV-CP-F1 va CTV-CP-R1
M I4 thang ADN 1 kb (GeneRuler 1 kb, Thermo). SO trén cdc giéng trrong tng sé cdy. Mii tén chi

kich thuoc san pham PCR mong muoén 690 bp

3.2. Panh gia mte 6 nhiém Ca.Las va CTV
theo giong

banh gia mic do nhiém Ca.Las va CTV theo
cac giong cam duoc trinh bay & bang 2.

Béng 2. D4nh gia mirc d9 nhiém Ca.Las va CTV theo giong

Ca.Las CTV
TT Giong Tlfm bia diém S6 cay | SO cay P}}an S8 cay Plian
cay PCR | tram | RT-PCR | tram
- ) ) )
Vinh Hao, Hung An, Lién
. Hiép - Bic Quang; Trung
1 Cam Sanh | 2-25 Thanh - Vi Xuyén: Huong 32 16 50 6 18,8
Son - Quang Binh
Vinh Hdo - Bic Quang;
2 Cam CS1 4-7 Trung Thanh - Vi Xuyéen 3 3 100 0 0
3 Cam V2 4 Vinh Hdo - Bic Quang 2 2 100 0 0
g | CamXa ol Vi Hio - Bac Quang 3 2 | 667 0 0
Doai
5 Chanh ta 8 Trung Thanh - Vi Xuyén 1 1 100 0 0
6 | Quytchum 8 Huong Son - Quang Binh 1 0 0 0 0

Két qua kiém tra PCR (Bang 2) cho thay, tat
ca cac giong kiém tra, ngoai trir giong quyt chum
déu nhiém Ca.Las & cac muc do khac nhau. Trén
tong s6 32 mau cam Sanh thu thap c6 16 mau bi
nhiém Ca.Las, chiém 50% s6 mau thu thap, dang
chd y trong 16 mau trén c6é 6 mau cing nhiém
CTV. Cac giong cay c6 mui khac bi nhiém Ca.Las
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& mitc cao so voi s6 mau thu thap nhu cam chin
sém CS1 (100%), cam chin mudn V2 (100%), cam
Xa Dboai (66,7%), chanh ta (100%). Tuy nhién,
khong thé két luan vé tinh chong chiu ctia giong
quyt chum vi s6 luong mau khong da (n=1). Nhu
vay, bénh Greening va bénh Tritezra la mot trong
nhitng nguyén nhan gay suy thodi ving cam, két
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qua nay phu hop voi két qua nghién cttu cda
Nehela Y. va Killiny N. (2020) [5], Wu F va cs
(2021) [6].

3.3. banh gi4 mitc d6 nhiém Ca.Las va CTV
theo dia diém

Bang 3. Danh gi4 mirc d6 nhiém Ca.Las va CTV theo dia diém

Ca.Las CTV
Huyén Xa Giong Tubi SAO S6 cay Plién S6 cay P}}én
cay | pPCR | tram | RT-PCR | tram
*) %) *) %)
Cam Sanh, cam
Vinh Hao | 2 Dodi, camchin |, o 4, | g 75,0 0 0
Béac Quang mudn V2, cam
chin som CS1
Lien Hiép Cam Sanh 8-10| 5 4 80,0 3 60,0
Hung An Cam Sanh 8 2 1 50,0 0 0
Cam Sanh, cam
ViXuyén | Trung Thanh chin sém CS1, 7 11 8 72,7 2 18,2
chanh ta
Quang Binh | HuongSon | 2™ 51?221 awt | g9 | 12| 2 16,7 1 8,3

Két qua & bang 3 cho thdy, Ca.Las déu duoc
phat hién tai ca 3 huyén Bic Quang, Vi Xuyén va
Quang Binh. Tai diém thu mau & huyén Quang
Binh, mtc do nhiém Calas 1a 16,7%, thap hon
nhiéu so véi cac diém thu mau thuoc hai huyén
con lai (50 - 80%). Ty lé nhiém thap tai diém huyén
Quang Binh ciing dugc phan anh tai tinh trang cay
trong vuon. Cay trong vuon co ty 1é bi vang 1a < 1%
va duoc cham séc rat tot. Két qua nghién ctu nay
phtt hop voi két qua nghién ctru cia Kumar va cs
(2018) [7], theo d@6 khi cung cdp dinh dudong hop
ly dam bao bo ré phat trién tot 1a nguyén nhan dan
toi ty 1é bénh thap tai diém nay, vi Ca.Las da duoc
chtmg minh anh hudng rat lon toi bo ré.

4. KET LUAN

Kiém tra bang PCR va RT - PCR trén 42 méu
c6 trieu chimg thu théap tai 3 huyén Bac Quang, Vi
Xuyeén va Quang Binh, tinh Ha Giang da xac dinh
duoc 24 mau (51,7%) nhiém Calas va 6 mau
(14,3%) nhiém CTV. Két qua cho thdy, Ca.Las 1a
nguyén nhan quan trong can tré san xuat cam tai
tinh Ha Giang.

Calas dugc phat hién thay trén tit cd cac
giong cay an qua c6 mdui tai 3 huyén (Bac Quang,
Vi Xuyén va Quang Binh) gom cam Sanh (50%),
cam chin sém CS1, cam chin muon V2 va chanh ta
nhiém 100%; cam Xa Doai nhiém 66,7%; chi c6
giong quyt chum khong bi nhiém. Tai diém thu
mau & huyén Quang Binh, mtc do nhiém Ca.Las
1a 16,7%, thap hon nhiéu so voi cac diém thu mau
thuoc hai huyén con lai (50 - 80%).
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Summary

To study the characteristics of virus and bacteria causing the orange degradation in Ha Giang, we
collected samples of orange roots and leaves from 3 orange-growing districts in Ha Giang
province (Vi Xuyen, Quang Binh and Bac Quang). The results of the study show that out of 42
symptomatic samples tested by PCR and RT-PCR, which are collected in the 3 districts of Bac
Quang, Vi Xuyen and Quang Binh in Ha Giang province, 24 (51.7%) samples are identified with
Ca.Las and 6 (14.3%) samples are infected with CTV. Ca.Las is an important factor hindering
orange production in Ha Giang; Ca.Las is found on all citrus fruit varieties in the 3 districts (Bac
Quang, Vi Xuyen and Quang Binh) including oranges Sanh (50%); early-ripening oranges CS1,
late-ripening oranges V2 and 100% infected lemons; oranges Xa Doai (66.7%); Only the tangerine
variety is not infected. At the sampling point in Quang Binh district, the infection rate of Ca.Las
infection is 16.7%, much lower than that of the other two districts (50 - 80%).
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