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TOM TAT

Viét Nam 1a trung tdm khéi ngudn clGa chubi, nén cé rat nhidu gibng chudi. Bénh héo vang chudi do ndm
Fusarium oxysporum f.sp cubense (Foc) cdn goi 1& bénh Panama, gay hai rat nghiém trong cho chudi tay trén ca
nwéc. Cho t&i triwde nam 2013, chwa cé bat ky nghién clru nao ghi nhan bénh héo vang gay hai chudi tiéu (nhém
AAA) tai Viét Nam. Tuy nhién, triéu chirng vang la di&n hinh do ndm Foc hai trén chudi tiéu da dwoc quan sat thay tai
mién Bac Viét Nam nam 2014. Muc dich cta cla nghién clru nay nham xac dinh cac ching ndm Foc thu thap tw
chuéi tiéu va chudi tay tai cac vung trdng chudi chinh ctia ddng béng séng Héng, trung du va mién nui phia Bic. Cac
chiing ndm Foc duoc xac dinh dwa vao hinh thai, dic diém phan ti va tinh gay bénh ctia chiing. Két qua nghién ctu
cho thay Foc chiing 4 nhiét d&i (Foc TR4) dwoc tim thay trén cac mau chuéi tiéu va chudi tay,trong khi d6 Foc ching
1 (Foc 1) chi gay bénh trén chudi tay. Nghién ctru nay cung c&p thém thong tin khoa hoc hd trg phong trir bénh héo
vang chudi hiéu qua hon.

Tw khéa: Héo vang, bénh Panama, Foc, chudi tiéu, chubi tay.
Fusarium Wilt (Fusarium oxysporum f.sp. cubense) on Cavendish Banana in Vietnam

ABSTRACTS

Vietnam, located in the center of origin for banana (Musa spp.), has abundant banana genetic diversity. Panama
disease or Fusarium wilt, caused by Fusarium oxysporum f.sp cubense (Foc), is listed as a major disease constraint
for stable production of ‘Pisang Awak’ banana nationwide. Until 2013, there were no reports on Foc causing
Fusarium wilt disease in ‘Cavendish’ (group AAA) in Vietham. However, leaf-yellowing symptoms, typical of banana
fusarium wilt, were observed on ‘Cavendish’ in the northern part of Vietnam in 2014. The objective of this study was
to identify races of Foc collected from ‘Cavendish’ and ‘Pisang Awak’ in the major banana production areas including
Red River Delta, upper mountainous provinces in Northern of Vietnam. Races of Foc were indentified based on
morphology, molecular characterization and their pathogenicity. The results of this study showed that Foc tropical
race 4 (Foc TR4) was found to be on ‘Cavendish’ cultivar, while Foc race 1 (Foc 1) was determined to be on ‘Pisang
Awak’ cultivar. This study provides additional scientific information to control Fusarium wilt of banama
more effectively.

Keywords: Fusarium wilt, Panama disease, Foc, Cavendish, Pisang Awak.

Vikineswary, 2002; O’'Donnell & cs., 1998). Xam
nhap qua hé ré, ndm sé vao b6 mach lam can tré

1. DAT VAN DE

Bénh héo vang chuéi con goi la bénh
Panama, do ndm Fusarium oxysporum f.sp.
cubense (Foc) gay hai. Nam bénh ton tai 1au dai
trong dat va 1a nhan t6 chinh han ché san xuit
chuoi trén thé giéi (Molina & cs., 2009; Getha &

qué trinh van chuyén nudc trong cdy tu d6 gy
ra triéu chiing héo vang dic trung tu 1a thap
dén 14 cao, va tham chi gay chét cay (Li & cs.,
2011). Dya theo quan hé gitia ndm bénh va ky
cht, hién tai, Foc dugc phan thanh cic ching
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(races): Foc chung 1 (Foc 1), Foc chung 2 (Foc 2),
Foc chung 3 (Foc 3) va Foc chung 4 (Foc 4).
Trong d6, Foc 1 va Foc 2 gay hai trén giéng
chudéi Gros Michel (AA), Silk (AAB), Lady
Finger (AAB), chuéi tdy (ABB), va Bluggoe
(ABB); Foc 3 gay hai & cac loai thudc chi
Helicolia; Foc 4 hai trén giong chudi tiéu (AAA)
va tat ca cac gidng man cam véi Foc 1 va Foc 2
(Bentley & cs., 1998). Garcia-Bastidas & cs.
(2014) cho biét Foc 4 c6 su khac biét vé sinh thai
va dugc chia thanh Foc 4 nhiét d61 (Foc TR4) va
Foc 4 can nhiét dé1 (Foc STR4).

Viét Nam ndm trong ving trung tdm phat
sinh cay chuéi (Musa sp.) nén cé rat nhiéu giéng
chudi trong va chuéi dai (Gowen, 1995). Chuoi
dudge tréng phd bién trén khip ca nudc véi dién
tich 120-130 ngan hecta, dat san lugng khoang
1,7 triéu tan va dan tré thanh mit hang xuat
khau quan trong trong nhiing nam gan day.
Nhiéu trang trai tréong chudi tiéu qui mé vai
chuc dén hang tram hecta da dugc hinh thanh
tai Hung Yén, Lao Cai, Péng Nai.. Ciing nhu
nhiéu nuéc trong chudi, Viét Nam dang phai d6i
mit v6i bénh héo vang. Nguyén Vian Khiém
(2000) nghién ctu 60 mau ndm Foc tai 7 tinh
bao gom Ha Noi, Ha Tay, Hung Yén, Phid Tho,
Vinh Phtec, Bic Ninh, va Thiia Thién Hué da
x4c dinh 12 ndm giy bénh vang 14 trén chudi 6
Viét Nam thudc Foc 1, chua phat hién ra bénh
vang l4 trén chu6i tiéu. T6 chiéc BAPNET
(Banana Asia Pacific Network) da diéu tra bénh
héo vang trén chudi trong giai doan 2006-2009
tai 12 nudc chau A cho ring Foc TR4 xu4t hién
phd bién ¢ Trung Quéc, Pai Loan, Philippine,
Indonesia, Malaysia nhung chua xu4t hién 6
Viét Nam (Molina, 2013). 0 Viét Nam, Foc TR4
cling da dudc xac dinh trén chuéi tiéu (Hung et
al., 2017). Nghién cttu vé phong tri ndm Foc va
thi nghiém phong trtt bénh héo vang trong diéu
khéng
Trichoderma asperellum phéan lap ¢ Mién Béc
cua Viét Nam (Nguyén Diic Huy & cs., 2017) ¢6
kha nang tc ché t6t su phat trién cta ndm Foc

kién in vivo cho thdy nim déi

trong diéu kién in vitro va han ché& bénh héo
vang trong diéu kién in vivo (Nguyén Dtc Huy
& cs., 2018). Hién tai, bénh héo vang hai chuéi
van 1a mot bénh nguy hiém nhé&t d6i véi cac
viing trong chuéi cua Viét Nam. Trong cac cudc
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diéu tra dong rudng nam 2014-2015 tai cac
ving tréng chudi cia Ba Vi - Ha Néi, Bao Thing
- Lao Cai, LAm Thao - Phi Tho va Khoai Chéu -
Hung Yén ching t61 da phat hién triéu ching
bénh héo vang hai chudi tiéu. Dé cung cdp cd sd
khoa hoc cho céng tac quan 1y dich bénh héo
vang hai chuéi tiéu, ching téi da thuc hién xac
dinh cac ching nidm Foc va tinh gy bénh cua
ching ti cac mau thu thap tai cAc ving trong
chudi trén.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu thap, phan lap va xac dinh
ching nim

MAu bénh dugc thu thap trén cd nhém
giong chudi tiéu (tiéu hong, tiéu xanh) va chudi
tay 6 x4 Hoa Hau - Ly Nhan - Ha Nam, Thi tran
Gia Loc - Gia Loc - Hai Duong, Thi tran Trau
Qui-Gia Lam - Ha No6i, x4 Minh Chau - Ba Vi -
Ha Nbi, x4 Thai Phién- Bao Théng - Lao Cai, xa
Béan Nguyén - Lam Thao - Phid Tho, xa Td Dan
- Khoai Chaiu - Hung Yén, xa Lién Chau - Yén
Lac - Vinh Phtc. Cay bi bénh thé hién ré nhét 6
giai doan ra hoa véi cac triéu ching dién hinh:
14 dot ngdt chuyén vang, phan than gia giap dat
ntt, b6 mach trong than ¢6 mau nau. Phan lap
nam bénh ti phan bé mach trong than gid mau
truong PDA sung
streptomycin sulphate (100 mg/l) va Komada II,
22-25°C (Komada, 1975). S¢i b6 mach trong
than gia mau nau duge khit trung bé mat bing
ethanol 70%, dé khé trong budng ciy vo trung,
roi cit thanh doan 5mm dat 1én méi truong nubi
cdy. St dung kinh hién vi dé xac dinh hinh théi
bao ti ndm sau 5-7 ngay nudi cdy. Nam dudc
phan lap thuin dua trén ky thuat phan lap don
bao tu.

A A AL 7 Ar)
nau trén moil c6 bo

Mui dic trung tao ra khi nudi cAy ndm trén
moi trudng com la co sd xac dinh ching nim.
Mbi truong com dude chudn bi bing cach: can
30g gao cho vao binh tam giac thiy tinh (250ml)
+ 90ml H,0O, thanh trung 121°C trong 17 phit.
C4y chuyén khéi sgi ndm (~1lcm?) vao binh méi
trudng com, diat 6 25-27°C. Sau 10 ngay nudi
cdy 8 kiém tra mui déc trung. MAu ndm tao ra
mui (aldehyde) thudc chiing 4, néu khéng mui
thudc ching 1 va 2 (Moore & cs., 1993).



Tran Ngoc Hung, B8 Thi Vinh Hang, Nguyén Bic Huy

Bang 1. Két qua thu thap, chon loc mau bénh Foc hai chudi
tai cac tinh phia Bic 2016-2017

M4 sb cay bénh Gibdng chubi Dia diém thu thap Biéu hién bénh
16-Ca-01 Tiéu hdng Ba Vi - Ha Noi L& vang, nuet than, cl vét nau
16-Ca-02 Tiéu héng Ba Vi - Ha Néi La vang, n&t than
16-Ca-03 Tiéu héng Ba Vi - Ha Noi L& vang, nt than
16-Ca-04 Tiéu hdng Ba Vi - Ha Néi La vang
16-Ca-05 Tiéu héng Ba Vi - Ha Noi L& vang, nirt than
16-Ca-06 Tiéu héng Ba Vi - Ha Noi La vang, ntt than, cl nau, bé mach nau
16-Ca-07 Tiéu xanh Lam thao - Phud Tho La vang
16-Ca-08 Tiéu xanh Lam thao - Pht Tho La vang, nit gbc
16-Ca-09 Tiéu xanh Lam thao - Phu Tho L& vang, bé mach than nau
16-Ca-10 Tiéu xanh Yén Lac - Vinh Phuc L& vang, bé mach than nau
16-Ca-11 Tiéu xanh Bao Théng - Lao Cai L& vang
16-Ca-12 Tiéu xanh Bao Thang - Lao Cai La vang, nut gbc
16-Ca-13 Tiéu hdng Khoai Chau - Hwng Yén L& vang
16-Ca-14 Tiéu hdng Khodi Chau - Hung Yén La vang, nit goc
16-Ca-15 Tiéu héng Khoai Chau - Hwng Yén La vang, nut gbc
16-Ca-16 Tiéu hdng Khoai Chau - Hwng Yén La vang, nit gbc, bé mach than nau
16-Ca-17 Tiéu hdng Khoai Chau - Hwng Yén La vang, b6 mach nau
16-Ca-18 Tiéu héng Khoai Chau - Hwng Yén La vang
16-Ca-19 Tiéu hdng Khoai Chau - Hwng Yén L& vang
16-Pi-20 Chubi tay Gia Lam - Ha Noi La vang
16-Pi-21 Chubi tay Gia Lam - Ha Noi L4 vang, nut géc
16-Pi-22 Chuéi tay Gia La&m - Ha Noi L& vang, bé mach nau
16-Pi-23 Chubi tay Ba Vi - Ha Noi La vang
16-Pi-24 Chubi tay Ba Vi - Ha Noi La vang
16-Pi-25 Chuéi tay Lam Thao - Phu Tho La vang, nut gbc
16-Pi-26 Chubi tay Khoai Chau - Hwng Yén L4 vang, nit gbc
16-Pi-27 Chubi tay Khoai Chau - Hwng Yén La vang, b6 mach nau

rEr
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La chuyén vang Nt than gia gan gbc B6 mach hoéa nau

Hinh 1. Triéu chitng bénh héo vang do Foc gay hai trén chuéi
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TAach chiét DNA va ky thuat PCR giam dinh
mAu ndm sau 10 ngay nudi cay 6 22-25°C, trén
mdi truong PDA, ~ 100mg s¢i ndm sé dugc
chuyén vao éng 2ml dé nghién va tach chiét
DNA theo huéng dan cta kit tach chiét DNA
(Plant/fungi DNA 1isolation kit - Norgen Biotek
Corp). Kiém tra d6 tinh sach DNA tach chiét ti
mAu ndm thong qua dién di trén Agarose gel
1%. Mau DNA tinh sach dugc luu giti 6 -20°C.

Phan tng PCR dugc thuc hién véi cip moi
Foc-TR4 (Dita, 2010) (F: 5-CAC GTT TAA GGT
GCC ATG AGAG-3; R: 5-CGC ACG CCA GGA
CTG CCT CGT GA-3), theo chu trinh nhiét bét
dau 1a bién tinh DNA 6 95°C trong 2 phuit, tiép
theo 12 35 chu ky cta 95°C 30 giay, 68°C 30
gidy, 72°C 1 phit, va 1 chu ky & 72°C trong 10
phiit, sau ciing DNA dudc bdo quan 6 4°C.

2.2. Panh gia doc tinh ctia nAm

Cay chuéi tiéu hong, chudi tdy nudi cdy mo
c6 4-5 14, cao 6-8cm trong trong tui bau (10-
12cm) véi gi4 thé da qua thanh trung, dat trong
khu cach ly, 25-33°C, tuéi nuéc di 4m. Sau
trong 10 ngay, tuéi vao vung ré da giy ton
thuong méi cdy 10ml dung dich bao tit nAm Foc
c6 néng d6 10° bao ti/ml dugc nhan trén moi
truong PDA. M3i giong chudi st dung 90 cay dé
lay nhiém nhén tao v6i 2 mau ndm phan lap tu
chudi tiéu va chudi tdy. Panh gia biéu hién
bénh sau 4 thang lay nhiém theo phuong phap
ciia Moore & cs. (1993):

- Biéu hién bénh trén 14 phan theo 5 cdp: 1
- khéng xu#t hién 14 vang, 2 - 1a dudi chuyén
vang, 3 - 14 dudi va mét s6 14 non chuyén vang,
4 - t&t ca cac 14 chuyén vang, 5 - ciy chét.

- Biéu hién bénh trén ct phan theo 7 cip: 1
- Khéng xuat hién ddu vét bénh, 2 - Xuat hién
mAu nau dé & ré, 3 - Phan cu xuat hién mau
nau do 5%, 4-6 dén 20%, 5 - 21-50%, 6 - 51-
99%, 7 - 100% vung ci chuyén mau nau do.

3. KET QUA VA THAO LUAN

3.1. K&t qua phan lap cac mau nam Foc thu
thap ¢ mét s6 vung trong chudi hang héa &
cac tinh phia Bac

Dua theo déc diém nhan dang bén ngoai da
chon loc duge 27 cdy c6 d&du hién bénh dién
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hinh. T4t c& cic cAy bénh déu biéu hién triéu
ching 14 vang giong nhau. Tuy nhién, tiy thudc
mtic 4 bénh ma ciac dau hiéu khéc: ntt than
phan géc, b6 mach chuyén nau cé thé xust hién.
MAu bénh bao gém ca chuéi tiéu va chuéi tay,
duge thu thap tai cac viing tréng chudi tap
trung ctia cac tinh Lao Cai, Phu Tho, Ha Nai,
Hung Yén, Vinh Phuc dugc thé hién ¢ bang 1 va
hinh 1.

Mic dut tat cd mau bénh dugdc phan 1ap trén
moi truong dic hiéu va diéu kién phu hop,
nhung chi thu dugc 11 mau thuan, khong nhiém
tap vi sinh vat khic va c6 dang tan nidm dic
trung. Két hop véi hinh dang bao ti 16n va bao
tt nho da buée ddu xac dinh nguyén nhan gy
bénh 14 ndm Foc (Bang 2 va Hinh 2, 3).

Cac miu ndm khong tap khuén duge tiép tuc
lam thudn dua bing phuong phap don bao ti
trén mai truéng PDA. Nhin chung cic mau nidm
phan lap ti chudi tiéu va chudli tay trén méi
truéng PDA khong khéc biét rd. Tuy nhién khi
cdy trén mdi truong K2, dang tdn ndm thu dugc
t 2 nhém chuéi nay khac nhau ré rét. Day la
d&u hiéu dé nhan biét chting n&m Foc (Hinh 2).

3.2. Xac dinh chiing nam Foc giy bénh héo
vang la trén chuéi

Ngoai viéc stt dung mdi truong K2 dé phan
biét chung ndm Foc, ching tdi da déng thoi
giam dinh dua trén mui dic trung (aldehyde)
tao ra tit moi truéng com va ky thuat PCR.

Két qua thu dugc cho thay cac miu nim
Foc phan 1ap ti chudi tiéu déu c6 mui déc trung
trong moi truong com va xuit hién vach 463bp
nén thudc thudc chung 4. Trai lai, cAc mau phan
lap tir chudi tay khong tao mui, va khong xuat
hién band trén ban dién di nén thuéc ching 1.
Diéu dang chd ¥ 12 mau bénh thu tit chudi tay
tai viing chting 4 xuét hién van la ching 1.

3.3. Danh gia doc tinh cua cac chung
nam FOC

Hai mau nidm 16-Ca-03 (phan lap trén
chu6i tiéu), va 16-Pi-20 (phan lap trén chuéi
tay) dung lay bénh nhan tao cho chudi tiéu va
chudi tdy nudi cdy mo. Biéu hién doc tinh cta
cac mAu n4m nay thé hién & bang 4.
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Bang 2. Phan lap nim Foc tit mau bénh thu thap

Mau bénh Nhiém tap Mau khudn lac  Xuét hién bao t&r nho Xuét hién bao tr Ion Két luan
16-Ca-01 Khéng Tia + + Foc
16-Ca-02 Tap - - - -
16-Ca-03 Khéng Tia + + Foc
16-Ca-04 Tap - - - -
16-Ca-05 Tap - - - -
16-Ca-06 Khéng Trang - - -
16-Ca-07 Khéng Tia + + Foc
16-Ca-08 Tap - - - -
16-Ca-09 Tap - - - R
16-Ca-10 Khéng Tia + + Foc
16-Ca-11 Tap - - - -
16-Ca-12 Khéng Tia + + Foc
16-Ca-13 Tap - - - -
16-Ca-14 Tap - - - -
16-Ca-15 Khong Tia + + Foc
16-Ca-16 Khong Tia + + Foc
16-Ca-17 Tap - - - R
16-Ca-18 Tap - - - -
16-Ca-19 Tap - - - -
16-Pi-20 Khéng Tia + + Foc
16-Pi-21 Tap - - - -
16-Pi-22 Tap - - - -
16-Pi-23 Khong Tia + + Foc
16-Pi-24 Khéng Tia + + Foc
16-Pi-25 Tap - - - -
16-Pi-26 Tap - - - -
16-Pi-27 Khong Tia + + Foc

MAu ndm phan lap ti chudi tiéu gay bénh
cho ca chuéi tiéu va chuoi tay. Trai lai, mau
nam phan lap ti chudi tay chi hai trén nhém
chuéi d6. Chudi tiéu lay nhiém véi mau ndm 16-
Pi-20 khong xudt hién triéu chiing trén 14, xuat
hién vét nau do trén cti. Diéu dé, cho thay & cac
vung chudi tay bi bénh héo vang do ching 1 gay
hai c6 thé thay thé bing chudi tiéu.

4. KET LUAN

Chudi tiéu va chudi tay tai cac tinh dong
bang song Hong va trung du — mién nui phia

Bic bi bénh héo vang do ndm Fusarium
oxysporum f.sp. cubense gy hai. Chuing Foc 4
nhiét d6i (Foc TR4) gay hai trén chuéi tiéu da
xuét hién ¢ nhiéu vung tréng chudi tai cac tinh
Vinh Phic, Phu Tho, Hung Yén, Lao Cai, Ha
No6i. Ching Foc 1 chi gy bénh trén chudi tay,
nhung Foc TR4 gy bénh cd 2 nhém chuéi tiéu
va chuéi tay. Tuy nhién, khi phan lap ngoai tu
nhién noi c¢6 ching 4, mau bénh thu tir chuéi
tay van 1a chung 1. Bénh vang la trén chuoi
tiéu rat nguy hiém, de doa ca nganh san xuét
chuéi néu khéng c6 bién phap quan ly tét. Vi
vay cin théng bao tinh hinh bénh hai dé céac

319



Bénh héo vang (Fusarium oxysporum f.sp. cubense) hai chuéi tiéu tai Viét Nam

nha quan 1y, khoa hoc, néng dan va toan xa hoi LOI CAM ON

cung ngan chén dich bénh. Tap trung nghién

ciu bién phap quan 1y dich bénh: tao gidng Két qua nay la mot phan cta dé tai khoa
chéng chiu bénh, k§ thuat canh tac giam thiéu  hoc 02/DT-CTKHVP/2017-2020 thufc chuong
bénh, kiém dich thuc vat dé ngin chan dich  trinh nghién cGu tGng dung khoa hoc va cong
bénh lan tran.. nghé tinh Vinh Phic.

Foc tir chudi tay trén PDA

Foc tir chudi tay trén K2 Foc tir chudi tiéu trén K2

Hinh 2. Pic diém tan nAm Foc phan lap tit chudi tay va chubi tiéu
trén moi truong PDA va K2

Hinh 3. Hinh thai bao t 16n, bao t& nhé naAm Foc trén méi truong PDA
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Bang 3. Xac dinh ching nAm Foc phén lap tit chudi

MAu ndm MUi trong méi trwéng com PCR (463bp) Chling ndm
16-Ca-01 Cé + Foc TR4
16-Ca-03 Cé + Foc TR4
16-Ca-07 Co + Foc TR4
16-Ca-10 Cé + Foc TR4
16-Ca-12 Cé + Foc TR4
16-Ca-15 Co + Foc TR4
16-Ca-16 Cé + Foc TR4
16-Pi-20 Khéng - Foc 1
16-Pi-23 Khéng - Foc 1
16-Pi-24 Khéng - Foc 1
16-Pi-27 Khéng - Foc 1

1 2 3 "4 5 6.8 9 NegPos

Ghi chi: Giéng 1, 2, 3, 4, 8, 9 phén lap tir chudi tiéu, giéng 5, 6 phan lap tit chudi tiy, Neg - déi chiing 4m,
Pos - déi chiing duong).

Hinh 4. Xac dinh chting nAm Foc TR4

o R A A , A g A’ sy A A IN Als e n A1 A
Bang 4. Biéu hién dgc tinh ciia mau ndm Foc d6i v6i chudi tay va chudi tiéu (chi s6 bénh)

N&m Foc lay bénh Chubi tiéu Chuéi tay
Ky hiéu Ngu6n géc phan lap Bénh trén la Bénh trén ca Bénh trén la Bénh trén ca
16-Ca-03 Chuéi tieu 3,5 4,5 4,1 4,6
16-Pi-20 Chubi tay 1,0 2,4 4,2 4,3

N A 2 on Fusarium oxysporum f. sp. cubense race 4:
TAL LIEU THAM KHAO indirect evidenceyfl(jr the role lz)f antibiosis in the
Bentley S., Pegg K.G., Moore N.Y., Davis R.D. & antagonistic  process. Journal of Industrial
Buddenhagen LW. (1998). Genetic variation Microbiology & Biotechnology. 28: 303-310.
among  vegetative compatibility ~groups of  Gowen S. (1995). Banana and Plantains. Chpman and
Fusarium oxysporum f. sp. cubense by DNA Hall. INIBAP. p. 339.

fingerprinting. Ecology and Population Biology. Li C., Chen S., Zuo C., Sun Q., Ye Q., Yi G. & Huang
88(12): 1283-1293. B. (2011). The use of GFP-transformed isolates to

Garcia-Bastidas F., Ordofiez N., Konkol J., Al-Qasim study infection of banana with Fusarium
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