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Tom tat:

Chudi gia (Musa spp. ) la cdy an trai mang lai gla tri kinh té cao cho nguoi nong dan trong chu01 6 huyén Trang Bom, tinh Bong
Nai (cii). Tir 2019 dén nay, dién tich trong chudi gia thim canh ngay cang mé rong, tiém 4n nguy co bung phat dich bénh, lam
giam niang suit. Bénh héo vang hai ciy chudi gia dang dwgc xem 1a bénh gay hai niang nhit. Nghién ctru nay da thu thap miu
bénh, phan ldp, xac dinh cac dic diém hinh thai, dinh danh phén ti viing ITS va két luan dugc tac nhin gy bénh l1a Fusarium
oxysporum f.sp. cubense (Foc). Khao sat cac ddc tinh sinh hoc ciia Foc cho thiy, nAm phat trién t6t nhat trén méi truong PDA,
6 nhiét dd 25-30°C, pH 6-7, cho lwong bao tir (bao tir I6n va bao tir nhé) nhiéu nhit (2,0x10° bao ti/ml). Két qua liy nhiém bénh
trén cdy chudi gia tr6ng tr cay nudi céy mo cho théy, phwong phap tu6i tran dich bao tir (mat so bao tir 10° bao tir/ml) véi lidu
lwong 15 ml/1 kg gia thé trong cho két qua lay nhiém bénh nhanh véi cac triéu chirng bénh dic trung nhit. La bi héo vang dat
diém tir 1 dén 3 véi ty 18 50-75% va sy doi mau bén trong than cii dat diém 4-5 véi ty 18 50-90% (sau 20-30 ngay chiing) thé hién
rd & ¢ bén ngoai cay va bén trong than ci, ré chudi.
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Abstract:

Cavendish bananas (Musa spp.) are a high-value agricultural crop for people in the Trang Bom district of Dong Nai province
(before). From 2019 to the present, the area of intensive banana cultivation has expanded, posing a potential risk of spreading
the Fusarium wilt disease, decreasing productivity. Cavendish Fusarium wilt (yellow) was considered one of the most destructive
diseases of bananas. By morphological and biological description combined with sequencing of the ITS gene region, the causative
agent of Cavendish banana Fusarium wilt disease was identified as Fusarium oxysporum f.sp. cubense (Foc). A survey of the
biological characteristics of Foc shows that the mushroom was grown optimally on a PDA medium at temperatures ranging from
25 to 30°C, pH 6 to 7, producing the highest spores (microspores and macrospores) with 2.0x10® spores/ml. Disease infection on
tissue-cultured Cavendish banana plants results show that inoculating spore suspension with 10® spores/ml into tissue-cultured
bananas at a dose of 15 ml/1 kg of substrate is the method of infection that produces a fast infection with recognisable symptoms.
The yellow wilted leaves scored 1-3 with a rate of 50-75%, and discolouration inside the tuber scored 4-5 with a rate of 50-90%
(after 20-30 days of inoculation) was shown on both the outside of the plant and inside the tuber and banana roots.
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1. Dt van de

Dong Nai la dia phuong dimg dau ca nude vé dién tich trong
chudi vai 13.149 ha, chiém 8,53% dién tich toan qudc va 70% ving
Pong Nam Bg. Cay chudi & Dong Nai dugc thu hoach quanh nam,
tap trung vu chinh tir thing 9 dén thing 5 ndm sau, 1a mot trong 24
cay trong chu lyc cia dia phuong. Tong san lugng udc dat khoang
350 nghin tan, trong do, ty 1 qua tuoi tidu thy ni dia 15%, dua vao
ché bién 5%, xuét khau 80-85%. Trong 5 nim qua, dién tich trong
chudi ¢ tinh tang tir hon 7,3 nghin ha vao nam 2016 1én hon 13,1
nghin ha vao nam 2021 [1]. Cay chudi 6 Dong Nai phan bé trén khip
céc dia ban trong tinh, v6i ning suét trung binh khoang 40-45 tin/ha
va san luong wdc tinh 450.000 tan/nam, trong d6 co hon 80% xuat
khau voi gidng chudi duge trdng phd bién 13 gibng chudi gia Nam
M. Huyén Trang Bom hién c6 dién tich trong chudi hon 3.000 ha,
gan bang 50% dién tich chudi tinh Pong Nai, dugc trong nhiéu tai
céc xd Thanh Binh, Bau Ham, Séng Thao... Chudi dugc xuat khéu
sang Trung Qudc, Han Quoc Nhét Ban, Malaysia, trong d6 chu yéu
1a thi truong Trung Qudc, mang lai gid tri kinh té cao cho nguoi
trong. Giai doan 2019-2022, gi4 chudi ¢ huyén Tring Bom luon &
mitc cao. Vi loi nhuan cao, ngudi dan khong luan canh chuyén doi
cay trong nén nam bénh dé lan truyén qua cac vu. Pac biét 1a nim
Fusarium spp. gdy bénh héo vang chubi 1a mot bénh phd bién trén
cay chudi [1]. Thang 8/2023, hon 10 ha chubi ¢ Trang Bom da bi
bénh héo va chét do Fusarium spp., nhiéu ho trong chudi da phat
hién bénh héo vang rai rac, tuy nhién chua co thong ké cu thé vé tinh
hinh thiét hai do bénh giy ra. Bénh thuong gy hai & tat ca cac giai
doan sinh truong ciia cdy nhung ning nht 1a giai doan cdy truong
thanh, ra hoa, tao qua din dén cy bi héo vang va chét. Tac nhan gay
bénh héo vang dugc cho 1a do Fusarium oxysporum f.sp. cubense
gy ra. Ndm nay di duoc phan loai dua vao gidng chudi ky chi bao
gém Foc 1, Foc 2, Foc 3 va Foc TR4, trong d6 Foc TR4 dang 1a tac
nhan gy benh phd bién Y nhidu vung trong chudi trén thé 8o, ¢d
bao tir chong chiu c6 thé ton tai dén 30 nam, c6 thé lan truyén nhicu
ving [2], vi thiét hai 16n t6i 94 ty USD trén toan thé gidi [3]. Nghién
clru ndy xac dinh tic nhan gy bénh héo vang trén gidng chudi gia,
céc ddc diém sinh hoc, sinh thai cua tic nhan ndm, xac dinh phuong
phap ching nhiém 1am tién d& cho cic nghién ciu tiép theo vé bién
phép phong trir bénh tai huyén Trang Bom, tinh Dong Nai.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

Maiu cdy chudi bénh gdm than gia, cii chudi, r& chudi bj bénh
héo vang thu tai huyén Trang Bom, tinh Dng Nai. Méu lay dya
trén triu chung bénh cua cay, bén trong than cay bo mach d6i mau,
thay di tir mau vang nhat ¢ giai doan dau dén mau do sim hodc gan
nhu den ¢ giai doan sau. Bén ngoai cdy, 14 gia héo va vang quanh
mep. Ld vang cd thé vin dung ding hogc xep xudng & y cuong 14. Doi
khi 14 van xanh, trir nhimg dom trén cuong 14 nhung van gay. Nhimng
chiéc 14 ra xudng than gia, cudi cing, tit ca céc 14 déu kho va rung
[4]. MAu bénh hai thu thap dua theo phwong phép diéu tra co ban
(phuong phép nghién ctru bao v¢ thyc vat ciia Vién Bdo vé Thuc vat
va QCVN 01-38:2010/BNNPTNT: Quy chuan k thuat quc gia vé
phuong phéap diéu tra phat hién dich hai cdy trong) [, 6].
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Mbi truong nudi cdy gom: WA (20 g agar, 1000 ml nudc),
PDA (200 g khoai tay, 20 g agar, 20 g dextrose, 1000 ml nuéc),
OMA (20 g yén mach, 20 g agar, 1000 ml nuéc), CLA (5 g la cim
chudng, 20 g agar, 1000 ml nugce), SNA (1 g KH,PO,, 1 g KNO3,
0,5 ¢ MgS04.7H,0, 0,5 g KCl, 0,2 g D-glucose, 0 2 g D-sucrose,
20 g agar, 1000 ml nuée), SM (0,2 g G-glucose, 10 g cao chiét
ndm men, 10 g potassium acetate), dugc hép tiét trung ¢ 121°C/1
atm/20 phiit va phan phdi vao dia petri duong kinh 90 mm.

2.2. Phuwong phdp nghién ciru

Phdn Idp mau: Mau m bénh dwogc cit thanh mau nho 0,3- 0,5
cm, khu trang bé mit bang ethanol 70°, dé kho trong buong cdy
v0 tring, cdy 1én moi truong WA. Sau 3-5 ngay, cit chuyén sang
mdi truong PDA, 1 ¢ 25°C. Dya theo nghién ctru cua L.P. Vicente
va cs (2014) [7 7] dé tao cic miu nudi cdy don bao tir thudn nht,
cat miéng thach & ria soi ndm (kich thudc 0 ,5x1 cm) sau 3-4 ngdy
nuéi, cho vao dng Falcon chira 10 ml nudc cat vo tring, lic trong
vai phut. Sau do, cac don bao tir dugc tach ra dudi kinh hlen Vi soi
n01 va cy chuyen 16n moi trudng PDA, i 2-3 ngay, trit mau trong
4ng nghiém dé phuc vu cho nghién ctru.

Dinh danh bing hinh thdi: Dic diém hinh thai cia mau ndm
nhu sgi ndm, bao tir (tiéu bao tir, dai bao tir, bao tir chéng chiu)
dugc quan st va do kich thudc trén kinh hién vi, mo ta hinh thai,
mau sdc tan nim dua theo cong bo cua Moore va cs (1995) [8].
Mui dic trung tao ra khi nudi cdy nim trén méi truong com 1a co
s6 xac dinh chung nim. Cay chuyén khéi soi ndm (~1 cm®) vao
binh erlen chira méi truong com 250 ml (hdp khir tring, dat & 25-

27°C). Sau 10 ngay nudi cy s& kiém tra mui dac trung. Miu nim
tao ra mui aldehyde thudc ching 4, néu khong c6 mui aldehyde
thudce ching 1 va 2 [9].

Binh danh bing sinh hoc phéan ti: Dya theo nghién ctru cia
M.A. Dita va cs (2010) [10]. Ching nim Foc dd cit don bao
tir, dugc ly trich DNA, khuéch dai voi cap mdi ITS1 va ITS4,
dién di trén gel agarose. Phan tmg PCR thyc hién voi cdp moi
ITS1 (5- TCCGTAGGTGAACCTGCGC-3y) va ITS4 (5-
TCCTCCGCTTATTGATATGC-3y). Chu trinh nhiét bién tinh
DNA ¢ 95°C trong 2 phut, tiép theo 1a 35 chu ky ctia 95°C 30 gidy,
68°C trong 30 giay, 72°C 1 phut va 1 chuky ¢ 72°C trong 10 phut,
DNA thu dugc s& duoc bio quan ¢ 4°C. Mau nim dugc g giai
trinh tu trén vung ITS tai Cong ty TNHH Genlab.

Nghién ctru anh huong cua mot so yéu 16 dén su sinh truong va
phat trién ciia Foc gay bénh vang la hai cay chudi gia:

+ Thi nghiém dnh hudng cua céc loai moi truong dinh dudng
dén sw phat trién ciia ndm gdm PDA, OMA, CLA, SNA. Mbi
nghiém thte lap lai 3 lan.

+ Thi nghiém anh hudng cua pH: 4,0; 5,0; 6,0; 7,0; 8,0; 9,0.
Thi nghi€m dugc thyc hién trén dia petri chita moi truong PDA voi
3 lan lap lai/nghiém thirc.

+ Thi nghiém anh huong ctia nhiét d6 1én sy phét trién tan nam:
15,20, 25, 30, 35 va 40°C. Thi nghiém thyc hién trén dia petri chia
mdi trudng PDA véi 3 lan lip lai/nghiém thurc.
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Chi tiéu theo ddi: Theo ddi dudng kinh tan ndm sau 2, 4, 6
ngay nudi cay, thoi gian xuat hién va dém so lugng bao tir duge
hinh thanh.

S6 lugng bao tir duoc dém bang budng dém hong ciu Thomas
(buc) va tinh theo cong thirc:

S6 luong bao tir/I ml = s6 bao tir trung binh/6 x d6 pha lodng
x 10*

trong d6: thé tich budng dém 10* cm® (1 cm’=1 ml).

Danh gia kha nang gdy bénh cia chung Foc da phan ldp lén
cdy chudi gia nudi cdy mo:

+ MOi truong SM sir dung dé tao bao tir: Cdy tan nam c6 dudng
kinh 0,5 cm d& nudi 5 ngay trén PDA vao binh erlen 250 ml, bo
sung 2 g dich chiét dau xanh. U t6i trén may lic, toc do 130 vong/
phiit & 25+2°C trong 6-10 ngay. Dém va diéu chinh dén mat s6 108
bao tu/ml.

+ Chuan bj hat bap nhiém nam: Cay tan ndm (1 cm®) dwgc nudi
cdy trén PDA 5 ngay vao binh erlen chira 200 g hat bap da hap khur
tring, 0 & 25°C, sau 7-10 ngay ndm xam nhidm vao hat bap. Diéu
chinh mat s4 bao tir dat 10% bao tir/g va tién hanh ching.

+ Cay giéng chung bénh 13 gidng chudi gia nudi ciy mo, cy tir
bich mo s& trong 1én gia thé da khir tring, cdy c6 3-5 14, chiéu cao
dat 8-12 cm s& bd tri thi nghiém. Cac nghiém thirc b tri theo kiéu
hoan toan ngiu nhién don yéu t6. Cay sau chung dit trong buong
ching 6 26+2°C, d6 am tuong ddi 60-80% trong 24 gio, duy tri
tudi nude dé cung cap nude cho cay, dat cdy trong chau dé tranh ro
ri dich bao tir va tranh lay nhiém chéo [11].

+ Nghiém thtc tao vét thuong, cay chudi duoc rira sach béng
nudc, cat tia cac ré thira 1/3 khoi luong ban du (1-3 cm tinh tir
dau ré), ngam 30 phut trong dung dich bao tir tao diéu kién cho
mam bénh xdm nhép va giit cho cdy c6 du nudc cho dén khi trong.
Sau khi ldy cay ra khoi dung dich bao tir dé cay kho 10 phut va
trong [11].

+ Dit, cat vang sir dung trong cac nghiém thire duoc hip thanh
trung 2 lan.

BG tri thi nghiém: Thi nghiém gdm 6 nghiém thirc, mdi nghiém
thirc 1ap lai 10 cay.

NT1: Béi chimg khong ching ndm c6 tao vét thuong vao ciy;

NT2: Béi chimg chung ndm Fusarium oxysporum (mau dugc
luu trit tir phong thi nghiém) c6 tao vét thuong vao cy;

NT3: Ching chubi bing dich bao tir ¢6 tao vét thuong & cdy,
cdy duoc trong vao dit;

NT4: B6 sung hat bap da nhiém Foc vao gia thé dat, khong tao
vét thuong cho cay;

NTS5: Chiing bao tir chdng chiu (10% bao tir/ml) vao dat, khong
tao vet thuong cho cay;
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NT6: Tuéi truc tiép dich bao tir (15 ml - 108 bao tir/ml) vao dat,
khong tao vét thuong.

Chi tiéu theo dbi: Theo ddi va ghi diém céc triéu chimg va tién
trién ctia bénh hang ngay sau 10, 20, 30 ngay ching. Panh gid mirc
d6 nghiém trong cta bénh va ty 1¢ méc bénh duya theo nghién ctru
cua N.Y. Moore va cs (1993) [9].

Cay duoc kiém tra bén ngoai va bén trong khi bi théi rira hoan
toan hodc khi 75% s0 14 chuyén sang mau vang va ket thic ¢ 1
thang sau khi chiing.

Céc trigu chimg bén ngoai bao gdm: Ty 1¢ 1a vang hay héo
(dugc cho diém theo thang diém tir 1 dén 4), trong do:

Cép 1=0<x<25% khong, 14 dudi xut hién 14 vang;

Cép 2=25<x<50% 14 dudi va mot s6 14 non chuyén vang;
Cép 3=50<x<75% tit ca 14 déu vang;

Cép 4=75<x<100% cay chét.

Triéu chimg bén trong (cat doc & than ré (cu) ciia timg céy).
Dung danh gia muc d§ nghiém trong cua bénh (dugc danh gia
tryc quan theo thang diém 1-6), trong d6: 1=Khéng doi mau & cu;
2=x<5%, phan ct nhiém 1a cac diém riéng biét; 3=5<x<30% phan
cii mau ndu do; 4=30<x<50% phan cti mau nau do; 5=50<x<90%
ph?ln cu mau nau do; 6=cdy bi muc hoan toan x<90%.

2.3. Phwong phdp xit Iy 56 liéu

Céc s6 liéu thi nghiém duogc xir Iy bang phin mém Excel 2016
va danh gia bang cac phuong phap thong ké phan tich bién lugng
(ANOVA).

£ 2 < < ~
3. Ket qua va ban luan

3.1. Két qud phén IGp tic nhin géy bénh héo ving hai chuéi
gia tai huyén Trang Bom, tinh Dong Nai

Tir 6 miu cdy chudi bénh véi triéu chimg 14 héo vang hodc toan
b0 14 cta cay bi héo vang, kho dugc lfiy ¢ giai doan cay co bu@)ng
v cdy chua c6 budng, di phan lap duoc 5 miu ndm 6 dic diém so
b6 gidng Fusarium spp. Trong d6, 2 miu nim thuan da phan lap tir
vi tri ¢t chudi va 1 miu nim phéan 1ap duoc tir ré chudi dwoc tién
hanh dinh danh. Két qua quan sat mo bénh nhan thay, tit ca cac
cy bi bénh c6 mach dan bi chuyén mau nau do cho dén nau den &
than cu, than gia, ré va be 14 (hinh 1).

Hinh 1. Triéu chirng chudi bi bénh héo vang tai huyén Trang Bom, tinh
Dong Nai. (A) Triéu ching trén cay, 1a chuyén vang; (B) Nt than gia & gan
gbe; (C) Triéu chirng trén cd; (D) Triéu chirng trén ré; (E) Triéu chirng trong
than gia.
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Hinh 2. Dac diém hinh thai mau nAm DN1.1 (A), DN1.2 (B), DN1.3 (C). (a) Mat trén tan ndm; (b) Mat dwoi tan ndm, trén PGA sau 7 ngay nudi cdy; (c) Bao ti

I6n; (d) Bao t& nhd, (e) Soi ndm, (f) Bao tlr vach day. Thanh ty 16=25 pm.

3.2. Xdc dinh tén loai Fusarium oxysporum f.sp. cubense
gdy bénh héo vang chuoi gia bang mé td hinh thai

Ba miu nédm d phén 14p dugc quan sat va md ta dic diém hinh
thai (hinh 2). Tan nim c6 toc dg sinh truong khd nhanh, duong
kinh dat 85 mm sau 7 ngdy nu6i cdy trén moi truong PGA & 25°C.
Tan nam ¢6 hinh tron, c6 vong tron dong tam, mat trén tan ném c6
mau tring bong, mit dudi c6 mau trang, gan tim c6 mau tim den
(miu DN1.1), mau tim hoa ca (mau DN1.2), mau tim nhat (miu
DN1.3). Bao tir 16n (macroconidia) c6 dang tir thing dén hoi cong
hinh Iudi liém 3-5 véch ngan (da sb 3 vach ngan) (hinh 3), kich
thudc 24,6-40,2x2,2-4,3 um (trung binh 28,2+3,6x3,28+0,45 pm,
n=30), bao tir nho (microconidia) don nhan hinh oval, mét s6 kéo
dai hinh try khong c6 vach ngan, co kich thudc tir 6-8,5x2,4-5 pm
(trung binh 7,03+0,96x 3,33£0,66 pm, n=30), bao t vach day co
véch day hinh tron dén oval, kich thuéc 4,2-9x4,1-9,2 pum (trung
binh 7,18+0,62x6,9+1,75 pum, n=30).

Hinh 3. Bao ttr I&n 5 vach ngan (A) va 4 vach ngan (B). Thanh ty
16=25 pm.

Hinh 4. Tan nAm mau DN1.1 (A), DN1.2 (B), DN1.3 (C) trén moi
trwong CLA.

Trén moi truong CLA (hinh 4) soi ndm moc day trén 14 cdm
chudng, bao tir nho khdng c6 vach ngan, kich thude dong deu, bao
tir vach day c6 hinh tron hodc hinh oval, c6 vach ngan day, hinh
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thanh dang don 18, theo cap hodc co thé dugc tim théy trong cum,
chudi ngén, xuat hién ¢ dau soi ndm hodc moc xen k& trong sgi
nam, hinh thanh nhiéu sau 2-4 tuan, kich thudc 4,1-16,2x3,7-13,0
pm (trung binh 7,9£2,3x7,1£1,9 pm, n=30).

Theo N.Y. Moore va cs (1993) [9], K.G. Pegg va cs (1996)
[12], cac tic gia da nudi ndm gy benh heo vang chudi trén moi
truong com. Sau nuoi cay 10-15 ngay, néu ndm c6 thé hién mau
sdc tir hong nhat téi tim va tao chét thom aldehyde s& thudc ching
Foc TR4, néu khong tao chit thom aldehyde s& thugc chung Foc
1 hodc Foc 2. Trong nghién ctru nay, 3 mau F oxysporum dugc
nudi cy trén moi truong com, sau 10 ngay, nAm pht trién va lam
cho moi trudng com chuyén sang mau tim nhat va ¢c6 mui thom
aldehyde bay ra khi cam quan bang khiru gi4c (hinh 5).

Hinh 5. Ba mau ndm DN1.1 (A), DN1.2 (B), DN1.3 (C) dwoc nubi cay
trén méi trwong com.

Mic du phuong phap dinh danh dya trén hinh thai van déng
vai trd quan trong trong chén doan bénh thuc vét cua cac loai
Fusarium, nhung phuong phap chan doan sinh hoc phén tir tién
tién co thé gitp phan loai & cip do dudi loai. Trong thuc té, d&
dang phén 1ap duoc nhidu loai ndm Fusarium khac nhau tir mau
cdy bi nhiém bénh. Do do, chan doan dua trén phan ting chudi
polymerase (Polymerase Chain Reaction - PCR) c6 do nhay
phan tich cao trong viéc phan biét cac chung F oxysporum [13,
14]. Ving ITS duoc khuéch dai va giai trinh tuy bang cip moi
ITS1 (5’- TCCGTAGGTGAACCTGCGC-3’) va ITS4 (5°-
TCCTCCGCTTATTGATATGC-3". So sanh trinh ty vung ITS véi
cac mau nam Foc trén GenBank ctia NCBI cho thy, ving ITS ciia
3 mau nm Fusarium spp. da phan 1ap co sy trong dong 100% véi
loai Fusarium oxysporum f. sp. cubense (mi so truy cap GenBank
MN830364) (hinh 6).
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Hinh 6. Gel dién di san phdm phan (rng chudi polymerase ctia cac
mau nam. (M) 1a thang chuan; giéng 1, 2, 3 1a mau ndm phan lap duoc,
giéng Neg la dbi chirng am, Pos la déi chirng duong.

Nhu vay, két hop gitta mo ta hinh thai, sy tao mui aldehyde
trén moi truong com va két qua trinh tw ving ITS cta 3 miu
Fusarium spp. da phan 1ap trén cdy chudi bi bénh héo vang tai
huyén Trang Bom, tinh Pdng Nai 14 loai Foc dya theo nghién ctru
ciaN.Y. Moore va cs (1993) [9] va Z. Lin va cs (2008) [14] Khi
nghién ciu vé bénh héo vang trén cdy chudi tiéu 6 mot so tinh
phia Biéc nhu Vinh Phuc, Pha Tho, Hung Yén, Lao Cai, Ha Noi.
Nghién ctru cia T.N. Hung va cs (2020) [15] ciing da két luén,
tic nhan gay bénh héo vang trén cy chudi tiéu 1a do Foc TR4.

3.3. Mt sé dic diém sinh hoc ciia Fusarium oxysporum
f.sp. cubense gdy bénh héo vang chuoi gia tai huyén Tring
Bom, tinh Dong Nai

Sw phdt trién ciia Foc trén méi truong dinh dwdng: Vi cac
mau phan lap déu 1a Foc nén ching DN1.1 dugc chon dai dién
cho nghién ciru tiép theo. Dic diém hinh thai ciia ndm Foc trén
cac moi truong khac nhau c6 sy khac biét (bang 1). Soi nim
moc nhd cao trén mdi truong PGA, tiéu bao ti hinh bau duc
hodc hinh oval, khong c6 hodc c6 mét vach ngan, kich thude
dong déu, s lwong nhidu. Trén moi trudng OMA va SNA, soi
nim mau tréng, moc mong, bao tr nho khong cd vach ngan, kich
thudc dong déu. Trén moi truong CLA, soi ndm moc day trén la
cam chudng, bao tr nho khong ¢ vach ngan, kich thude dong
déu, hinh thanh boc gia thuan loi cho viéc giam dinh. Trén moi
truong PGA, OMA, SNA, bao tir 16n ¢6 3-4 vach ngan, s0 lugng
bao tir 16n it nhung hinh dang va kich thudc khong dong déu.
Trén méi trudng CLA, bao tir 16n ¢6 3-4 vach ngin, sb luong
nhiéu, hinh dang va kich thudc dong nhit. Méi truong PGA,
OMA, SNA c6 s6 luong bao tir vach day it, hinh cau, kich thudc
khong dong déu. Méi trudng CLA c6 sb luong bao tir vach day
nhiéu, bao tir thuong hinh thanh don 1€ hodc theo cdp, kich thudc
khong dong déu.

Anh huong cua nhiét do dén su phat trién ciia Foc: Cac mau
Foc trong nghién ciru nay co thé phat trién ¢ nhiét do tir 15°C
dén 35°C, tuy nhién & mirc nhiét d6 15°C va 35°C nam phat trién
rat yéu. Nhiét do tot nhat cho ndm Foc phat trién 1a 25-30°C
dat 82,5-83,3 mm sau 6 ngay nudi c?iy. O muc 40°C ndm khong
phat trién (bang 2). Két qua nghién ciru cta S. Groenewald va
cs (2006) [16] vé sinh thai hoc cia nim gdy bénh héo vang
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Bang 1. Anh hwéng ctiia méi trwong dinh dwdng 1én sw phat trién
cua Fusarium oxysporum f.sp. cubense.

Duongkinh  Téc d9 ting . Mitsbbao
- A . Ngdy xudt .
Maoi tinnamsau6 ftrudmgtrung 2. tEsaull g g
] AP N ..~ hiénbdoti Dic diém tan nam
fruong  ngay nudi cay  binh 24 gior (agiy) ngay (bao
(mm) (mm) W tam)
M3t trén tan nim mau trﬁng, 501 ndm
PDA 843058 14,1£0,04 3 2,0x10° bung Ién rét day, mt dudi o thm c6
mau tim dam
OMA 3405 137004 4 20l MAvtEn fn pim cd miu ting o
nam thua, xop, mat dudi mau trang
Tén ndm miu tring nhat, moc thra,
SNA  TSPHOSE 126004 4 g imam bémchdl moc chim vio b¢
mét moi truong, mét dudi mau tring,
tm hoi hong nhat
Tén ndm miu tring nhat, soi nim
CLA 763058 1272004 4 1,0x10°  manh thua  ia, tin ndm mau tring

manh, soi moc bong day 0 tim

o 18

chudi cho thdy, toc do ting trudng cia cic ching Foc trong éng
nghi¢ém khac nhau, sy tang trudng bi gidi han ¢ 10 va 35°C,
khong quan sat thiy sy tang truong & 40°C, t6i wu nhit & 25°C.
Trong khi d6, L.T. Loan va cs (2023) [17] cong bé, nhiét do t5i
uu cho Foc TR4 phat trién 13 20-30°C, nhiét d6 t6i thich 1a 25°C.
O nhiét d6 40°C, khong quan st thiy sy phat trién ciia Foc TR4.
Bang 2. Anh hwéng clia nhiét d6 t&i sw phat trién cta Fusarium
oxysporum f.sp. cubense.

Pung kinh tin nim sau cic ngay nudi cdy (mm)

Nhiét d (°C)

2 ngay 4 ngay 6 ngay
15 10,5% 18,2 27,0¢
20 13,0° 29,00 45,54
25 242¢ 48,5 82,5
30 30,2¢ 58,0° 83,3
35 8,50° 9,0° 11,0°
40 0° 0° 0°
CV (%) 28 2,0 1,8

Trong cung moét ¢t cac gia tri trung binh co ky ty theo sau khac nhau
thi cé sw khac biét c6 y nghia (p<0,05).

Anh hieong ciia pH dén sie phat trién ciia Foc: Két qua bang
3 cho thay, Foc c6 kha ning phat trién trong pham vi pH rong
tir 4 dén 9. Tuy nhién, nim sinh truong va phat trién manh nhat
o muc pH 6-7 véi tan nim moc day, soi nam phat trién manh,
bong 16n khoi mat thach, sau 6 ngdy nudi cay dwong kinh tan
nam dat tr 83,5-86,3 mm. O pH 8,0 tan nam phat trién manh,
day c6 sy xuat hién ca tiéu bao tir va dai bao tir, mat s0 bao t
dat 1,0x10° bao ti/ml. O pH 4-5 tan ndm van phat trién, sqi
nim moc ap sat vao mat thach, tuy nhién chi co tiéu bao tir xuat
hién v6i mat sb thap (1,0x10% bao t/ml, pH 4,0) va mat 62
loai bao tir thap (2,0x10* bao tir/ml, & pH 5,0). Theo Z. Li va cs
(2017) [18], Foc co thé phat trién trén mdi truong nhén tao &
pham vi rong, voi pH t6i wu 1a 7,5.

n



Bang 3. Anh hwéng cia pH téi sw phat trién cia Fusarium
oxysporum f.sp. cubense.

Duromg kinh tén/m‘im sau
DopH  cdcngiy nudi cy (mm)  Bag tir (quan sit sau 10 nghy nudi ciy)
2ngay 4ngay 6ngay
4 205 425  67,0°  Chicdtiéu bao tir xudt hién, mat o 1,0x10% bao tivml
5 240F 448 702 Xuit hién tiéu bao tir va dai bao tir, mat s 2,0x10° bao ti/ml
6 30 605 83,5 C6suxuit hign cia tiéu bao tir va dai bao tir, mat s6 5,0x10 bao tir/ml
7 3320 583 863 Tiéu bio tir va dai bio tir, mét s6 cao 2,0x10° bao tir/ml
8 305 56,0°  840°  Xuithién tiéu bao tir va dai bo tir, mat s6 1,0x10° bio tir/ml
9 254 545 807 Chiryéu tiéu bao tir xudt hin, it s6 thép 1,0x10° bao tirml

Ve 29 25 30

Trong cung mét cot, cac gia tri trung binh co ky tw theo sau khac nhau
thi co sw khac biét c6 y nghia (p<0,05).

Trong khi d6, nghién ctu ciia K.G. Pegg va cs (1996) [12]
vé mot sb tinh chét hoa hoc cua dat nhu do pH, ham luong
chat hiru co, kali, ph6t pho, nito, magié 1a nhitng yéu tb chinh
gop phan vao tinh man cam ciia cdy chubi voi bénh héo vang
chudi. Tuy nhién, trong nghién ctru cua J.F. Djeugap va cs
(2023) [19], nhiét d6 tang truong va pH t6i wu cho tit ca F
oxysporum f.sp. cubense phan 1ap ¢ phia tdy Cameroon la
25°C va pH 6.

3.4. Danh gia khd nang gdy bénh cua Fusarium
oxysporum f.sp. cubense lén cdy chuoi gia cdy mo trong nha
lwei bang cac phwong phadp chiing bénh

Ngoai trir NT1 va NT2, khong gy bénh cho cdy chudi
md, tit ca 5 nghiém thirc khac déu giy d6i mau bén trong than
cti va thé hién triéu chimg bén ngoai, nhung két qua lay nhidm
rat khéc nhau giita cac phwong phap dwoc ap dung. NT3 nhiéu
cdy phuc hoi sau 2 tudn, c6 thé thiy biéu hién bén ngoai nhu

Bang 4. Ty lé bénh sau khi ching & cac ngay theo do6i dwa theo
thang diém.

Ngay sau chiing (ngay)
10 2 30
W o Thang Tile  Tylethan Thang — Tyle  Tylethan Thang Tyle  Tyle thin
AL diém likéo réfci)  diem lihéo réfci)  diém lihéo 16 (ci)
(lihéo  ving  nhiom (lihto  ving  mhiem  (lihéo  ving  nhiem
vang-ci (%) bénh vang-ci (%) bénh vang-ci (%) bénh
i den) (%) udu den) (%) v den) (%)
NT1
O/C i) 0 0 00 0 0 0-0 0 0
NT2
(BlC 0-0 0 0 00 0 0 0-0 0 0
F. oxysporum)
NT3 0-0 0 0 12 QB 35 50-75 5090
NT4 0-0 0 0 34 575 <50 34 50-75 30-50
. . <90
NTS 0-2 0 < 34 2575 <50 36 5015
(cAy muc)
NT6 12 IVATIEEN) 35 575 5090 46 b

100 (cdy muc)
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héo, vang 14 ¢ cay do tac dong cit tia ré, cac triéu chimg bén
ngoai & nhimg ngay dau cho két qua khong déng tin cay, mic
du tao vét thuong dugc xem la déu hiéu truc tiép cho su dé
nhiém mam bénh [20]. Trong khi, & NT4 cho két qua thu dwoc
khong nhét quan giita cc cay. NT6 tudi dich bao tir 1én dat
tréng chudi, thé hién céc triéu ching bénh dién hinh bao g6m
héo, vang la cling nhu sy d6i mau cua than ré véi ty 1€ cao
sau khi ching bénh va trong truong hop nghiém trong la cay
chét (bang 4).

Két qua thu dugc trong nghién ciru nay khéa twong dong
v6i két qua ching bénh trong nghién ctru cia G.B. Fernando
(2020) [21]. Trong qué trinh lay nhiém, 10 cay duoc lap lai
cho 1 NT, tuy nhién c6 nhimg cdy triéu chimg bén ngoai thé
hién tat ca cac 14 con xanh, be 14 ngoai khong xut hién mach
nau do, tuy nhién, khi cit than cu théy mach nau do xudt hién.
Diéu nay cho théy, néu chi dua vao triéu chiing thé hién bén
ngodi cdy dé diéu tra, van co thé bo sot nhing ciy dang mang
mam bénh. Trong qué trinh quan 1y vuon chudi, rat kho dé xac
dinh vuon cay nhiém bénh néu cay chua thé hién triéu chiing

bén ngoai (hinh 7).
200 nigedy Mk ui““

.-"] )

T

Hinh 7. Dién bién bénh biéu hién trén la va than cu cay chudi gia
cidy mé sau 10, 20, 30 ngay ching Fusarium oxysporum f.sp.
cubense.

Nhu vay, trong cac phuong phap chung bénh 4p dung,
phuong phéap tudi tran dich bao tir (NT6) vai lugng 15 ml/1
kg gia thé (mat s6 108 bao tir/ml) cho két qua lay nhiém bénh
nhanh véi cac triéu chung bénh dac trung nhét thé hién ¢ ca
bén ngoai cdy va bén trong than ci, r& chudi.
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Sau khi ching bénh, dé kh?mg dinh tac nhan gay bénh la
Foc da ching, tién hanh tai phan lap tac nhan tir cic cdy bi
bénh. Két qua cho thdy, tac nhan nim phén lap sau khi ching
¢6 dic diém hinh thai gidng nhu miu ndm chung ban dau
(hinh 8).

Hinh 8. Mau cay bénh sau khi chiing dworc tai phan lap kiém tra
mam bénh.

4. Két luan

Bing md ta hinh thai va sinh hoc két hop giai trinh tw ving
gen ITS, di x4c dinh tac nhan gdy bénh héo vang chubi gia
(Musa spp.) tai huyén Trang Bom, tinh Pong Nai 13 Fusarium
oxysporum f.sp. cubense. NAm phat trién tot nhat trén moi
truong PDA, ¢ nhiét do 25-30°C, pH 6-7, sinh ra lugng bao
tir (bao tir nho va bao tir 16n) nhidu nhat (2,0x10°® bao tir/ml).

Trong cac phuong phép 1y nhiém bénh trén ciy chubi gia
cay mo, phuong phap tudi tran dich bao tir (mat s bao tir 108
bao tir/ml) véi liéu lugng 15 ml/1 kg gia thé trong cho két qua
lay nhiém bénh nhanh véi cac triéu chiing bénh déc trung nhét
(14 bi héo vang dat diém tir 1 dén 3 véi ty 18 50-75% va sy doi
mau bén trong than cu dat diém 4-5 vé6i ty 1€ 50-90% (sau 20-
30 ngay chung) thé hién & ca bén ngoai ciy va bén trong than
¢, ré chudi.

TAI LIEU THAM KHAO
[1] P. Anh (2023), “Dong Nai is the capital of exported bananas”, https:/

dongnai.gov.vn/en/pages/newsdetail.aspx?Newsld=5682&Catld=220, accessed
26 March 2024.
[2] R.C. Ploetz (2015), “Fusarium wilt of banana”, American

Phytopathological Society (APS), 105(12), pp.1512-1521, DOIL: 10.1094/PHYTO-
04-15-0101-RVW.

[3] G. Martinez, B.O. Olivares, J.C. Rey, et al. (2023), “The advance of
Fusarium wilt TR4 in Musaceae of Latin America and the Caribbean: Current
situation”, Pathogens, 12(2), DOI: 10.3390/pathogens12020277.

[4] R. Ploetz, S. Freeman, J. Konkol, et al. (2015), “TR4 of Panama disease
in the Middle East”, Phytoparasitica, 43(3), pp.283-293, DOL: 10.1007/s12600-
015-0470-5.

[5] N.N. Thin (2007), Methods of Plant Research, Vietnam National
University Press, 166pp (in Vietnamese).

[6] Ministry of Agriculture and Rural Development (2012), National
Technical Regulations on Plant Protection - QCVN 01-38: 2010/BNNPTNT (in
Vietnamese).

HOAHOC ISR

[7] L.P. Vicente, M.A. Dita, E. Martinez (2014), “Prevention and diagnostic
of Fusarium wilt (Panama disease) of banana caused by Fusarium oxysporum f.sp.
cubense tropical race 4 (TR4)”, Technical Manual, T4pp.

[8] N.Y. Moore, K.G. Pegg, P.W. Landson, et al. (1995), “Current research
Fusarium wilt of banana in Australia”, Symposium on Recent Development in
Banana Cultivation Technology, 14, pp.270-284.

[9IN.Y. Moore, K.G. Pegg, R.N. Allen, etal. (1993), “Vegetative compatibility
and distribution of Fusarium oxysporum f.sp. cubense in Australian”, ustralian
Journal of Experimental Agriculture, 33(6), pp.797-802, DOIL: 10.1071/
EA9930797.

[10] M.A. Dita, C. Waalwijk, I.W. Buddenhagen, et al. (2010), “A molecular
diagnostic for tropical race 4 of the banana fusarium wilt pathogen”, Plant
Pathology, 59(2), pp.348-357, DOL: 10.1111/j.1365-3059.2009.02221.x

[11] A.A. Mohamed, C. Mak, K.W. Liew, et al. (2001), “Early evaluation
of banana plants at nursery stage for Fusarium wilt tolerance”, Agricultural and
Food Sciences, 11, pp.174-185.

[12] K.G. Pegg, N.Y. Moore, S. Bentley (1996), “Fusarium wilt of banana in
Australia: A review”, Australian Journal of Agricultural Research, 47(5), pp.637-
650, DOL: 10.1071/AR9960637.

[13] S. Bentley, K.G. Peggand, J.L. Dale (1995), “Genetic variation among a
worldwide collection of isolates of Fusarium oxysporum f.sp. cubense analysed by
RAPD-PCR fingerprinting”, Mycological Research, 99(11), pp.1378-1384, DOLI:
10.1016/S0953-7562(09)81225-2.

[14] Y.H. Lin, 1.Y. Chang, E.T. Liu, et al. (2008), “Development of a molecular
marker for specific detection of Fusarium oxysporum f. sp. cubense race 4”, Eur.
J. Plant Pathol., 123, pp.353-365, DOI: 10.1007/s10658-008-9372-4.

[15] T.N. Hung, D.T.V. Hang, N.D. Huy (2020), “Fusarium wilt (Fusarium
oxysporum f.sp. cubense) on Cavendish banana in Vietnam”, Vietnam J. Agri. Sci.,
18(5), pp.315-322 (in Vietnamese).

[16] S. Groenewald, N.V.D. Berg, W.F.O. Marasas, et al. (2006), “Biological,
physiological and pathogenic variation in a genetically homogenous population of
Fusarium oxysporum f. sp. cubense”, Australasian Plant Pathology, 35, pp.401-
409, DOIL: 10.1071/AP06041.

[17] L.T. Loan, N.T. Vu, V.D. Toan, et al. (2023), “ Biological characteristics
and biocontrol of Fusarium oxysporum f.sp. cubense causing Panama disease on
banana”, Vietnam J. Agri. Sci., 21(6), pp.821-833 (in Vietnamese).

[18] Z. Li, Z. Deng, S. Chen, et al. (2017), “Contrasting physical and
biochemical properties of orchard soils suppressive and conducive to fusarium wilt
of banana”, Soil Use and Manag., 34(1), pp.154-162, DOIL: 10.1111/sum.12390.

[19] L.F. Djeugap, H.U. Abireche, C.P.Z. Donfack, et al. (2023), “Cultural
characterization of five isolates of Fusarium oxysporum f.sp. cubense (banana
fusarium wilt) and antifungal activity of plant extract”, Pak. J. Phytopathol.,
35(1), pp.43-53, DOL: 10.33866/phytopathol.035.01.0844.

[20] L.J. Smith, M.K. Smith, D. Tree, et al. (2008), “Development of a
small-plant bioassay to assess banana grown from tissue culture for consistent
infection by Fusarium oxysporum f. sp. cubense”, Australasian Plant Pathology,
37, pp.171-179, DOI: 10.1071/AP08006.

[21] G.B. Fernando (2020), “Fusarium oxysporum f.sp. cubense tropical race
4 (Foc TR4)”, CABI Compendium, DOI: 10.1079/cabicompendium.59074053.

3



