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Tom tat

Bénh thdi ca hanh tim do vi nam gay thiét hai 16n vé san lugng va chat lugng cu hanh
trong qué trinh bao quan. Nghién ctru dugc tién hanh nham dinh danh vi nam gay théi
cu hanh tim sau thu hoach. Bang phuong phap xac dinh dya trén hinh thai vi nam,
nguyén tic Koch va dinh danh phan tir, hai tic nhan gay thdi ca hanh tim da duoc ching
minh Ia Fusarium oxysporum va Aspergillus spp.. Bénh thuong bét dau tir phan ré hozc
phan vo gan gbc rdi sau do lan rong vao thit ci 1am cho ca hanh chuyén mau nau, mém
va mong nudc. Dic diém hinh thai cua tac nhan gay bénh da duoc xac dinh tuong dong
gitta mau phan lap ban dau va mau tai phan 1ap khi lay nhiém nhan tao; va triéu ching
bénh khi lay nhiém nhan tao ciing gidng véi mau bénh ban dau. Phan tich trinh ty DNA
m4 héa viing 18S rRNA cia chang 2 loai vi nim cho thiy su twong dong trén 99 % voi
cling ving trinh ty cua F. oxysporum va Aspergillus spp. trén GenBank. Két qua dé tai
1a co s¢ dé thuc hién cac nghién ctu vé bién phap phong trir bénh hai, nang cao hiéu
qua bao quan ct hanh tim.

Nhan 23/11/2022
Puoc duyét 10/04/2023
Ccongbd  25/06/2023

Tur khéa

Fusarium oxysporum,
Aspergillus sp., Allium
ascalonicum,

bénh thdi cu hanh tim

® 2023 Journal of Science and Technology - NTTU

ning suat dat khoang 19,17 tin/ha [3]. Cti HT cung cép
nhiéu hoat chat da xac dinh nhu saponin, ham lwong
I6n quercetin, isorhamnetin va glycoside [4]. Bong
thoi, nhiéu nghién ctru chi ra cu HT ¢ tac dung trong
viéc chdng ung thu [5] chdng oxi hoa [4] ngin ngira va
diéu tri di ung [6], ...

HT dugc canh tac véi dién tich 16n tai nhiéu tinh ¢ Viét
Nam: Ninh Thuan, Séc Tring, Lim Pong, Vinh Phic,
Hai Duong, ..., gia ci HT lién tuc tang tir sau dai dich
COVID dem lai nguén thu nhap 6n dinh cho ndng dan.
Tinh Ninh Thuan c6 600 ha dién tich trong HT, ning
suat binh quan tir (1,8 dén 2) tan/sao Trung Bo. Trong
HT 1a mot trong nhirng nghé truyén thdng cua ndng dan
huyén Ninh Hai, Ninh Phudc va TP. Phan Rang — Thép
Cham; HT Ninh Thuan c6 cu to, chic, mau sic dep,
huong thom dic trung, thoi gian bao quan lau nén rat

1 Gidi thiéu

Hanh tim (HT) c6 tén khoa hoc la Allium ascalonicum,
mat loai thudc chi Allium, ¢6 ngudn géc tir chau A.
Hién nay, HT dugc trong rong rdi & nhiéu qudc gla va
viing khi hau khac nhau [1], dong thoi 1a gia vi rat pho
bién trong 4m thuc ctia ngudi Viét Nam ciing nhu nhiéu
qudc gia khéc. Vé hinh thai, cay HT cao tir (20-30) cm,
14 hinh try, mot cdy c6 khoang (2-3) cu thuong duoc
bao bai 16p vo bén ngoai, hinh thai cu cé thé thon dai
hodc tron, trong luong mdi cu tir (5-25) g, mau sic co
thé tim, vang, trang, nau do, ..., mui hing nhe tly vao
ving trong [2]. Tuy nhién, HT tréng tai chau A thuong
c6 mau do hodc do tia, dé tr@)ng, sinh truong nhanh,
thich hop trong & vi tri nhiéu ning va chiu duoc hiu hét
cac loai dt thoat nudc tot. Theo thong ké cia FAO nim
2019, tong dién tich trong hanh trén thé gii chiém

khoang 5,2 triéu ha, san lwong trung binh 99,7 triéu tan,
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duoc nguoi tiéu dung wa chudng.
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Khoing (35-40) % thuc vat thuoc chi Allium bj thiét hai
vé san lugng do bénh trén ddng rudng va trong bao
quan gdy ra, trong d6 bénh thdi cu do nim gay ton that
c6 thé 1én dén (15-30) % vé san luong, trong qué trinh
Iwru trit & cac gidng khac nhau [7, 8]. Thbi ci do vi nam
gdy ra thuong c6 thé xay ra & tat ca cac giai doan phat
trién cua HT [9]. Bénh tan cong tir ré 18n bo phan cu
lam cho ci hanh bi thdi ¢6 mau nau, mong nudc va
mém. Khi cé4c triéu ching tré nén nghiém trong, ca bi
thdi rira toan b, va co thé d& dang quan sét sy phat trién
cta to nim bénh trén bé mat ca [10, 11]. Nhiéu loai
nim gay bénh trén HT da duoc x4c dinh nhu Alternaria
porri, Aspergillus niger, Botrytis allii, Colletotrichum
circinans, Fusarium oxysporum, ..., tuy nhién, tuy diéu
kién dia Ii va thoi tiét khac nhau, dic diém caa tac nhan
gay bénh ciing thay doi dang ké [8].

Chi Fusarium ton tai phd bién trong dt canh tac nong
nghiép, trong d6 F. oxysporum di dugc ghi nhan ¢ phd
ki cha rat rong, gay hai cho nhiéu loai cay trong khéc
nhau véi bénh hai da dang. F. oxysporum c6 kha nang
gay théi gbc hanh tdy va mang tay, gay bénh thdi kho
& toi, d6m 14 trén nha dam va giy héo rii cho cay ca
chua [12-16]. F. oxysporum c6 thé gay hai trén HT &
nhiéu giai doan khac nhau dong thoi ciing 13 tac nhan
chinh gay thiét hai nang cho cu HT [8, 17-21]. Ngoai
ra, khi HT bi nhim bénh tir chi Fusarium dan dén phat
sinh nhiéu doc t§ nhu trichothecenes, zearalenones va
fumonisin trén ca, gay anh huéng dén stuc khoe nguoi
tiéu dung [22].

Chi Aspergillus c¢6 phé ki chu kha rong, 1a tac nhan gay
bénh trén nhiéu loai cay trong, cac loai thudc chi nay
khi gy bénh s& tiét ra nhiéu doc t6 nhu aflatoxin,
ochratoxin A, fumonisin, sterigmatocystin, patulin, ...,
gay hai cho suc khoe [23]. A. niger la mot trong nhirng
loai pho bién nhat trong chi Aspergillus. Pay la tac
nhan chinh gay ra hu hai cho ndng san, dac biét 1a bénh
thdi rita sau thu hoach trén trai cay tuoi va cac loai rau
cti [24]. Cac nghién ciru da chi ra A. niger cha yéu gay
bénh thbi cho thire vat nhu théi cu khoai ma, thdi ré cay
dau phong, va gay théi mém trén cay ludi ho [25-27].
Riéng voi HT, A. niger thuong gay bénh méc den, lam
mat tham mi cho cu, va & diéu kién thich hop c6 thé gay
thdi cu [17]. A. welwitschiae thudng duoc bao céo gay
bénh & giai doan sau thu hoach, gay thdi hat cai dua,
mac trén hanh tay va ngd [28-30].

Bénh thdi cu HT do vi nim gay t6n that l6n vé san
luong trong qué trinh luu kho va van chuyén, tuy nhién
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nhirng nghién ciru vé nguyén nhan ciing nhu phwong
phap phong trir bénh hai con rat han ché. Do do, nghién
ctru duoc tién hanh nhdam muc tiéu xac dinh va dinh
danh vi nam gay bénh thdi ci HT sau thu hoach, tir 6
lam co so cho nhitng nghién ctru vé bién phap phong
trr hiéu qua.

2 Vat liéu va phuong phap nghién cuu

2.1 Phwong phap thu mau

Cu HT trong tai Ninh Thuén trong qué trinh bao quan
c6 triéu chung thdi bao gom cu c6 mau vang dén nau,
md mém, c6 to ndm tring trén bé mat vét bénh, dugc
thu tai 3 ho & xa Vinh Hai, huyén Ninh Hai, tinh Ninh
Thuan vao thang 6, sau khi da bao quan 1 thang. Mau
bénh duoc cat giir trong tdi gidy thoang khi va dugc bao
quan trong thung lanh, van chuyén va phan lap mau
trong 24 gio.

2.2 Phuong phéap phéan 1ap va lam thuan tac nhan gay
bénh théi

Mau thbi ci HT sau khi thu dwgc xu I bé mat bang cach
lau con 70 %, sau d6 dwoc cit thanh miéng nho, va dat
vao dia petri ¢6 chira moi truong WA (water agar), dat
& nhiét do (25 + 2) °C. Khi to nam xuét hién trén bé
mit thach, cay chuyén to nim sang méi truong PDA
(potato dextrose agar) cho dén khi thu duoc khuan lac
thuan. Vi nim duoc nhudém véi dung dich lactophenol
cotton blue, quan sat dudi kinh hién vi vat kinh 100X
(XSZ 207, Novel, China).

2.3 Phuong phap lay nhiém nhan tao xac dinh tac nhan
gay bénh

Viéc xac dinh tac nhan gay bénh cho dbi trong nghién
ctru duoc thuc hién theo nguyén tic Koch. Ca HT khoe
manh duoc 16t vo va khir tring bé mit trong dung dich
NaClO 0,5 % trong (2-3) phut, rira 4 1an véi nudc cat
vO tring. Cu duoc tao vét thuong rong 2 mm, sau 2 mm
trén bé mat bang dao vé tring, sau dé ciy tac nhan gay
bénh vao vét thuong. Mau ct hanh d6i chimg 4m ciing
duoc tao vét thuong tuong ty nhung khong cdy nam
bénh.

B4 tri thi nghiém: mdi nghiém thirc dung 3 ca/1 hop lap
lai 3 1an, mdi ca cd trong luong tir (2-3) g. Mau lay
nhiém duoc i & nhiét do (25 + 2) °C trong (30-40) ngay.
2.4 Phuong phap dinh danh phén ta tac nhan gay bénh
thoi

DNA téng sb dwoc tach chiét bang TopPURE®
Genomic DNA extraction kit cia Cong ty TNHH Giai
phép Y sinh ABT Viét Nam, ma sé HI-112 theo quy
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trinh huéng dan cua nha san xuat. Vi nim duogc dinh
danh dua trén ving trinh tu 18S rRNA. Cu thé, ving
trinh tw 18S rRNA duoc khuéch dai bang phuong phap
PCR (Polymerase chain reaction) véi cap moi ITS1 va
ITS4 [31].
ITS1-F:5-TCCGTAGGTGAACCTGCGG-3’
ITS4-R:5>-TCCTCCGCTTATTGATATGC-3’

Phan tmg PCR duoc thyuc hién theo chu trinh: bién tinh
& 95 °C trong 5 phut, 35 chu ki (bién tinh & 95 °C trong
1 phdt, gan méi trong 1 phit ¢ 52 °C, kéo dai ¢ 72 °C
trong 1 pht), téng hop soi & 72 °C trong 10 pht, trix ¢
4 °C. San pham PCR duoc quan sat va xac dinh kich
thudc trén gel agarose 1 % trong thiét bi Gel Doc 2000;
sau d6 gui giai trinh tuy bang phuong phap Sanger
sequencing tai Cong ty 1%t Base, Malaysia.

Céc trinh ty tho dwoc tap hop va danh gia chat luong
nucleotide bang chuong trinh FinchTV 1.4 [32]. CAc
doan trinh tw c6 chat lwong thap & 2 dau trinh tu duoc
hiéu chinh bang chwong trinh Seaview 4.0 [33]. CAc
trinh ty sau d6 dugc so sanh twong ddng véi co so dit
liéu trén ngan hang gene NCBI (National Center for
Biotechnology Information) bang céng cu BLAST,
théng qua céc gia tri E-value va Percent identify.

3 Két qua va thao luan

3.1 Triéu chirng cua bénh théi ca HT

Triéu ching dién hinh cua bénh thdi gom vo ngoai ci
HT chuyén mau tir tim sang vang nau, phan thit cu bi
théi nhiin ¢6 mau nau nhat. Mot sé mau con quan sat
thdy hé sgi nAm mau trang bao phu tir gdc 1én than, an
sau vao trong phan thit (Hinh 1). Dén giai doan théi rira
hoan toan, ca HT ¢6 mau niu, mong nudc, mém, co
mui théi, mét két ciu ban dau.

Hinh 1 Triéu chieng bénh trén ca HT

3.2 Phan lap va lam thuan tac nhan gay bénh thdi

Két qua phan 1ap va lam thuan cho thay cé 4 chang vi
nam c6 hinh thai dic trung, trong d6 2 chung H2K va
H6K c6 kha ning gdy bénh thdi ca HT khi xac dinh
theo nguyén tic Koch.

Khuan lac nim H2K c6 bén kinh 3,5 cm sau 6 ngay
nudi ciy, mat trudc tan nam cé dang phong xép, sac td
hong tim, mit sau c6 mau d6 sim & tm va vong tron
ddng tm mau trang hong & phia ngoai. Chung nim
H6K ¢ tdc do lan to nhanh, & ngay thir 6 ban kinh tan
nam dat 4 cm va mat trudc xuét hién bao tir mau den
lan ra toan dia, mat sau mau trang duc (Hinh 2).

Mit truoe Mt sau

H2K

HoK

Hinh 2 Hinh théi khuan lac chung ndm gay bénh trén
moi trudng PDA sau 7 ngay nudi cay trén dia @ 9 cm

Bao tir 16n cuia ching H2K hinh Tu@i liém, dai, nhon & hai dau, c6 (3-4) vach ngin, con bao tir nho ¢6 dang hinh
oval, khong ¢ vach ngin. Bao tir vach day trén méi truong PDA ¢d hinh tron, phét trién don 1¢ (Hinh 3).
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) Hinh 3 Hinh thai sgi nAm va t;ao tir cia H2K vai vat kinh 100X
(A soi ndm phan nhanh; B vach ngan va cau tric hau bao tir; C bao tir I16n va bao tir nho)
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Chiing H6K ¢6 soi nim phéan nhanh, ¢ vach ngan, bat
mau nhat véi thudc nhuom. Bao tir nho hinh thanh trén
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cubéng bao tir, hinh tron, mau nau, mat d6 day dic
(Hinh 4).

Hinh 4 Hinh thai soi ndm va bao tt cua HEK & vat kinh 100X
(A sgi nAm phan nhanh; B sgi nam c6 vach ngin; C bao tir)

3.3 Xac dinh tac nhé&n gay bénh

Thi nghiém lay nhiém nhén tao dugc theo ddi ghi nhan
& cac méc thoi gian (5, 10 va 15) ngay song song Vi
mau ddi ching. Két qua cho thiy xuét hién trigu chang
bénh thdi ct & 2 nghiém thie 1ay nhidm chang ndm H2K
va H6K tuong tu nhu triéu ching & mau thdi ci HT thu
thap ban dau. Soi nAm phat trién manh trén bé mat vét
thuong; vét bénh lan rong ra theo thoi gian sau d6 khién

ngay 1

ct hanh bi nhiin, thdi rira, va c6 mui héi (Hinh 5). Bong
thoi, mau di ching khong cé dau hiéu thi.

Déi véi chung H2K, soi nAm mau trang phét trién manh
bao phu lay vét bénh, rdi dan lan rong khap than cu gay
thdi. Riéng ching H6K, ban dau sgi nam mau trang
phét trién trén vét bénh, sau d6 hinh thanh 16p bao tur
mau nau den phu I&n bén ngoai, bén trong thdi mém
(Hinh 5).

ngay 1§

ngay 10

-

Hinh 5 Két qua lay nhiém nhan tao cac chung H2K, H6K gay théi trén cu HT

Cac vét bénh trong qua trinh 12y nhiém nhan tao duoc tai phan lap, thu duoc 2 chang vi nam cé hinh thai twong ty

v6i hinh théi cia H2K va H6K phan lap ban dau (Hinh 6).

H6K

Hinh 6 Hinh thai tan nim va vi thé nim sau khi
tai phan lap & vat kinh 100X
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Hinh 7 San pham PCR khuéch dai viing trinh ty
18S rRNA cua nam bénh trén gel agarose 1 %
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3.4 Pinh danh tac nhan gy bénh bing phuong phéap sinh hoc phan tir
Két qua san pham PCR khuéch dai ving trinh tu 18S rRNA véi cap moi ITS1 va ITS4 caa 2 chung H2K va HEK
trén gel agarose 1 % hién thi dai sang 15, kich thudce khoang 600 bp, phii hop véi kich thudc vang trinh ty 18S

rRNA [2] (Hinh 7).
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Hinh 8 Két qua BLAST ching vi nim H2K
trén ngan hang gen

Vang trinh ty 18S rRNA cua chung H2K tuong dong
trén 99 % véi vung trinh tu tham chiéu trén GenBank
caa chung F. oxysporum (Hinh 8). Tai Viét Nam, F.
oxysporum ciing da duoc bao cao gay bénh thdi cu HT
trong tai tinh Soc Trang [17]. Trén thé gioi, F.
oxysporum ciing 1a tac nhan gy thdi gbc HT tai
Ethiopia, Indonesia, dong thoi ching ciing c6 kha ning
gay bénh trén nhiéu loai cy trdng tai nhiéu quéc gia
khéc nhau trén thé gigi [19, 21].

Vang trinh ty 18S rRNA cua chung H6K tuong dong
99,67 % vaoi cung vung trinh tu cta A. niger va A.
welwitschiae trén ngan hang GenBank. Tuy nhién,
trong cong b caua Von Hertwig va cong su, A. niger va
A. welwitschiae duoc gop tén chung trong cung 1 nhanh
cia cdy phat sinh loai thanh nhanh A.
niger/welwitschiae vi ching khéc biét khong dang ké
vé mat di truyén [34]. Tuong ty trong cdy phat sinh loai
& cong bd cua Silva va cong sy, section Nigri gom 7
nhanh A. tubingensis, A. niger, A. brasiliensis, A.
carbonarius, A. heteromorphus, A. homomorphus va A.
aculeatu; trong d6, nhanh A. niger gom 2 loai A. niger
va A. welwitschiae [35]. Céac loai thuoc Aspergillus
section Nigri hau nhu khong thé phan biét duoc bang
dic diém hinh thai ciing nhu dic diém vang trinh ty
ITS, va chi ¢ thé duoc phan biét chinh xac thong qua
giai trinh tu gen calmodulin (CaM) [36]. Nhirng nghién
ctru trén cho thay A. niger va A. welwitschiae rat kho
phan biét vé mat di truyén, do d6 co thé két luan mau
H6K trong nghién ciru nay thugc Aspergillus spp. day
1a loai gay bénh phé bién nhat trong chi Aspergillus,
cling la tac nhan chinh gdy bénh cho ndng san sau thu
hoach [24]. Trong nghién ctu nay, A. niger da duoc
ching minh con ¢6 kha ning gay bénh thdi ca HT trong
qué trinh bao quan.

value
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Hinh 9 Két qua BLAST chiing nim H6K
trén ngan hang gen

F. oxysporum c6 thé gay bénh trén nha dam, mang tay
va toi [12, 13, 15], 1a nhitng loai tréng dang dugc canh
tdc voi dién tich I6n tai Ninh Thuan. Tuong tu,
Aspergillus spp. ciing 1a loai c6 phd ki chi rong trén
nhiéu loai d6i tuong cay trong, gay bénh ca trugc va
sau khi thu hoach, ddng thoi, rat nhiéu ki chu cua
Aspergillus spp. déu 1a nhirng cay trong phd bién tai
Ninh Thuan nhu nha dam, téi va dau phong [15, 26,
37]; do d6, trong diéu kién thuan loi nhu mua kéo dai,
vi nim ¢ thé lay truyén va gay bénh trén nhiing canh
ddng gan nhau, dan dén ton that 16n cho ndng dan.
Viéc xé4c dinh duoc tac nhan gay bénh théi ca HT trong
tai Ninh Thuan la F. oxysporum va Aspergillus spp. la
mot trong nhirng budc quan trong ban dau dé tién hanh
céc nghién ctru phwong phap phong trir bénh, gép phan
nang cao hiéu qua bao quan va gia tri thwong pham ci
HT.

4 Két luan

Fusarium oxysporum va Aspergillus spp. la tdc nhan
gay bénh théi ca HT trong tai Ninh Thuan trong qua
trinh bao quan, gay ton that nghiém trong trong qué
trinh bao quan sau thu hoach. Hai loai nay c6 pho ki
cha thuc vat rong va phé bién tai nhiéu nudc chau A.
Két qua nghién ctu cung cap dit liéu quan trong cho
cac nghién cau dich t&, bénh thuc vat caa F. oxysporum
va Aspergillus spp. tai Viét Nam va thé gidi.

Lol cdm on

Nghién ciru duoc tai trg boi Quy phét trién Khoa hoc
va Cong nghé — Pai hoc Nguyén T4t Thanh, ma dé tai
2022.01.134/HD-NCKH.
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Identification of phytopathogenic fungus causing rot on shallot bulbs (Allium ascalonicum) grown
in Ninh Thuan during storage

Ho Thi Cam Nguyen, Nguyen Thi Nha, Tran Tuan Kiet, Vo Thi Tu Binh, Nguyen Thi Thu Nha
Hitech Institute, Nguyen Tat Thanh University
htcnguyen@ntt.edu.vn

Abstract Bulb rot causes serious losses in yield and quality of shallot during storage. The research aims at
identifying the fungus causing post-harvested shallot rot. In this study, based on Koch's postulates, morphological
characterization and molecular identification, two isolations of phytopathogenic fungus that caused bulb rot of
shallots grown in Ninh Thuan were identified as Fusarium oxysporum and Aspergillus spp.. The disease starts from
the roots or the scales near the base of shallot bulbs and spreads to the inside. The shallot rot shows symptoms of
gradually turning brown, soft, and succulent. The results of pathogenic test showed that there were two strains of
fungi that are capable of causing shallot rot. Analysis of the DNA sequences encoding the 18S rRNA region of
those two fungal strains showed a similarity of over 99 % with F. oxysporum and Aspergillus spp. on Gen Bank.
The results are the base for further research in preventing and tackling the disease, thus improving shallot preserving
efficiency.

Keywords Aspergillus spp., Allium ascalonicum, shallot bulb rot, Fusarium oxysporum

w Dai hoc Nguyén T4t Thanh
o™

'NGUYENTAT THANH



