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Tom tat

Xuong rong Nopal (Opuntia ficus-indica) vira 1a ngudn thuc pham giau dinh dudng cho
ngudi va gia stc, vira 1a giai phap 1y tuong cho nhimng viing dat hoang hoa, dit cat nhiém
min ven bién bod hoang khong canh tac nong nghiép duoc cia Viét Nam, dac biét 1a
Ninh Thuén. Nhitng nim gan ddy, bénh thdi than Xuong rong Nopal di xuét hién va
nhanh chéng 13y lan 1am d6 giy cdy, anh hudng dén dén ning suit va lam giam hiéu
qua canh tac. Dya vao dic diém hinh thai va trinh tuy DNA vung ITS, vi nam gdy bénh
duoc xac dinh 1a Macrophomina sp. va Lasiodiplodia theobromae. Phan tich cay phat
sinh loai dua trén trinh ti ving ITS cho thdy 2 vi ndm nay phan bd ciing nhém véi cac
phan 13p khac ctia Macrophomina sp. va L. theobromae trén GenBank. Cac thi nghiém
vé kha nang gay bénh da duoc thyc hién va dap ung dinh dé ciia Koch. Két qua nghién
ctru da ching minh vai tro clia ca 2 vi nam trong viéc gay bénh théi than trén Xuong
rong Nopal, cung cip thong tin quan trong gitip nghién ctru cac bién phap phong trix
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1 Gidi thi¢u

Xuong rong Nopal (Opuntia ficus-indica - OF1) hay
con duge goi 1a xwong rong 1 gai, phan bd rong rii ¢
rat nhiéu qudc gia trén thé giéi. Than va qua OFI ¢6 16p
biéu bi rat day, 14 nho rung sém, hé théng r& nong lan
rong gitip lodi cay nay du trit lugng nude 16n, co thé
song sot ca khi thoi tiét khac nghiét, trd thanh ngudn
thirc an giap gia suc vuot qua thoi ky han han [1]. OFI
chtra nhiéu thanh phan dinh dudng tt cho stc khoe,
dic biét 1a da dang vé mudi khoang, do d6 than va qua
duoc str dung nhu mot loai rau xanh va qué tuoi phd
bién tai chdu My [2, 3]. Ngoai ra, thanh phan tir than va
qua OFI chtra nhiéu hoat chit v&i kha ning giam ung
doc, chong viém, chéng ung thu, khang khuan, ha
duong huyét, khang oxy hoa, bao vé gan, bao vé than
kinh va giam tac hai cua cac géc tw do; do d6 c6 tiém
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ning 16n trong san xut thue pham chirc ning, my phim
va dugc phdm [4-6]. Do c6 thé phat trién ¢ didu kién
kho han, nghéo dinh dudng, nhung lai cung cip tiém
nang 16n dé 1am thuc phém va duoc liéu, nén OFI da
dugc thuan hoa va trong thuong mai ¢ nhiéu noi.

Viét Nam hién nay van con rat nhiéu dién tich dat hoang
hoa, dét cat nhidm min ven bién, bo hoang khong canh
tac nong nghiép duoc, tiéu biéu nhu ving dat cat Ninh
Thuén; va OFI 14 loai cdy duoc xem 1a Iy twong dé phu
xanh nhimg viing dat nay. Tuy nhién, khi canh tac & quy
md 16n, nhiéu bénh hai xut hién, dic biét khi d6 4m
khong khi cao kéo dai, bénh thdi than do vi nAm gay ra
nhanh chéng 1y lan 1am d6 giy cac be than, gy thiét hai
nghiém trong. Nhiéu triéu chimg bénh théi da dugc ghi
nhén trén OFI nhu bénh théi kho (dry rot), bénh thdi chan
(foot rot), bénh thdi mém (soft rot), thdi r&, thdi qua va
thdi than; voi cac tac nhan gay hai ciing rat da dang [3].
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Alternaria tenuissima va Bisifusarium lunatum dugc phat
hién gay bénh thoi trén than OFI & Cong hoa Nam Phi [7,
8]; trong khi Pythium aphanidermatum maoi 1a tdc nhan
gdy cac triu ching nay & Mexico [9]. Ngoai ra,
Alternaria alternata; Lasiodiplodia theobromae va
Fusarium solani ciing da dugc bao céo c6 kha nang gy
thdi be than va qua (cladode and fruit rot) trén OFI & Ai
Cap [10]. C6 thé thdy vi ndm gy nén cac triéu chung thdi
than OFI & nhimg qudc gia khac nhau trén thé gisi cling
rét da dang. Trong khi nhiing béo c4o vé bénh théi than
OFI con rat han ché, da sd 1a cac nghién curu tr nhiéu nim
trudc khong danh gia duoc thanh phan va mic do bénh
hai OFI & hién tai. Dic biét, & khu vuc chau A van chua
¢6 cong bd vé bénh hai trén OFL

Viéc xac dinh diing tac nhan gy bénh 1 budc dau tién rat
quan trong dé gitip cho viéc d& ra cac bién phap phong trir
hop ly, hi¢u qua hon. Nghién ctru dugc thuc hién véi muc
tiéu dinh danh duoc tac nhan giy bénh théi than trén OFI
trong tai tinh Ninh Thuén, dé 1am co s cho cac nghién
ctru vé bién phap phong trir.

2 Vat liéu va phuong phap nghién ctru

2.1 Vatli¢u

Mau be than OFI bj théi duoc thu tai Trung tam Thong
tin — Ung dung tién bd khoa hoc cong nghé Ninh
Thuén. Mau duoc boc trong gidy di khir tring va chira
trong thi zip kin, phan 1ap trong vong 24 gid sau khi
thu.

2.2 Phuong phap phén 1ap va 1am thuan vi nAm gy bénh
Cac mau bénh dugc rira dudi voi nude may, sau do rira
sach bang nuéc vo trung, khir tring bé mat bang c6n 70
%, va dé kho trén gidy thim vo tring. Trong ti cdy,
nhitng miu cdy nhé (khoang 5 mm x 5 mm) & phan
ranh giGi gitta mo khoe va md bénh duoc cat 1ay tir mau
bénh, sau do dat 1én moi truong WA — water agar (moi
truong 2 % agar) va dé ¢ nhiét d6 phong (25 = 2) °C.
Sau 2 ngay, khi to ndm di xuét hién tir mau cy, tién
hanh ciy chuyén 1én méi truong PDA — potato dextrose
agar (Himedia, India) nhiéu lan dé dwoc mau ndm bénh
thuan.

Sau khi cac vi nAm da duoc lam thuan, sgi ndm va bao
tr duwgc nhudém bé“mg thudc nhudm lactophenol cotton
blue, sau d6 quan sat dudi kinh hién vi. Dgc diém hinh
thai ctia khuén lac trén méi truong thach cing véi dic
diém hé soi ndm va bao tir duoc ghi nhan.

2.3 Phuong phap 1ay nhim nhan tao xac dinh vi ndm
gdy bénh
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Thi nghiém lay nhiém nhén tao kiém chting tac nhan
gy bénh nham cung cép thong tin dé khang dinh mot
vi sinh vét dugc phan 14p la tdc nhan gy bénh, duoc
thuc hién theo dinh dé Koch. Cac bude 1ay nhiém nhéan
tao dugc tham khao theo Ammar, M. I. Va cdng su
(2004), c6 diéu chinh cho phu hop [10]. OFI gidng
dugc cham séc trong nha mang dé dam bao cay khoe
manh, khong bi bét clr su bénh hai gi. Cac be than OFI
duoc str dung cho thi nghiém la cac be than 3 tuan tudi
(tinh tir thoi diém chdi mam nhb ra 5 mm), khoe manh
duoc cit tir cac cay giéng. Be thian duoc rira sach bui
ban dudi voi nude may, khir tring bang cach ngam
trong dung dich ethanol 70 % trong 1 phit, rira lai 3 1an
v6i nudc cat vo tring dé 1am vat chu 1y nhidm.

O mdi be than sir dung dao md vé tring cét 2 6 vudng
(5 x 5 x 2) mm & 2 dau be than dé tao vét thuong; cat
ldy 4 mAu thach (5 x 5) mm & phan ria khuan lac ndm
7 ngay tudi (tinh tir thoi diém cdy chuyén miu 1én méi
truong thach) dat 1én trén be than; trong do 2 mau thach
dat vao 2 6 vuong da cit, 2 mau thach nim con lai dat
1én trén bé mat be than & gitra trén duong thang nbi 2 6
vudng nay. Mau dbi chimg dwoc thyc hién twong tu,
nhung thay 4 mau thach chtra vi nAm thanh 4 miu thach
mdi truong PDA vo trung.

Mau khi lay nhiém nhén tao dugc giit trong cac hop kin
(da duoc hap khir tring) co chira gidy loc thim nudc
cat vo trung dé duy tri d6 4m cao; giit & nhiét do phong.
T4t ca nhimg mau lay nhidm c6 xuit hién triéu chimg
bénh dugc tai phan lap dé x4c dinh tac nhan gay bénh.
2.4 Phuong phap dinh danh phan tu tdc nhan gy bénh
Vi ndm duoc dinh danh dua trén vung trinh tu ITS cta
cum gen rDNA. DNA duoc thu bang cach nghién soi
khuén ty véi nito 1ong trong cdi chay st, sau do tinh
sach bang TopPURE® Plant DNA Extraction Kit (HI-
122-ABT, Viét Nam) theo quy trinh huéng dan cua nha
san xuat. Ving trinh ty ITS dugc khuéch dai bang
phuong phap PCR voi cap moi ITS1 va ITS4 [11];
trong d6 ITS1-F: 5’>-TCCGTAGGTGAACCTGCGG-
3’; ITS4-R: 5’-TCCTCCGCTTATTGATATGC-3".
Phan ung PCR dugc thuc hién theo chu trinh: bién tinh
95 °C trong 5 phut, 35 chu ky (bién tinh ¢ 95 °C trong
1 phitt, gin mdi & 56 °C trong 1 phit, kéo dai & 72 °C
trong 1 phut), tong hop soi & 72 °C trong 10 phut, trit &
4 °C. San pham PCR sau d6 duoc dién di trén gel
agarose 1 % véi thang chuan HyperLadder 1 kb
(Bioline, England).
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Sau khi giai trinh tu ving ITS, vi ndm duoc dinh danh
dwa trén viéc so sanh tuong ddng trinh ty ving ITS véi
cac trinh ty dd cong bd nho cong cu BLAST ciia NCBI
(National Center for Biotechnology Information) thong
qua cac gia tri E-value va Percent identify. Cac trinh tu
tuong dong sau khi duoc sip giong cot da trinh tu bang
chuong trinh Seaview [12], dugc dung lam dir li¢u dé
tao cdy phat sinh loai bang phan mém MEGA 11 st
dung phuong phap Maximum Likelihood v&i Boostrap
re-sampling 1 000 lan.

3 Két qua va thao luan

3.1 Triéu chimg bénh thdi thin OFI

OFI trong diéu kién d6 4m cao dé& dang bi vi sinh vét
tan cong gy thdi trén be than dic trung véi triéu chimg
la cac dém nau den xudt hién trén mit be than, phat
trién lan rong dan thanh ving thdi den, phan thit phia
trong thdi mém, sau d6 kho dan 1am mat cu trac ban
dau, dan dén d6 gy canh ciy (Hinh 1). Bénh thuong
xut hién va lay lan nhanh chéng sau nhiing dot mua
kéo dai, gy ton that 16n cho vang trong OFL.

%

Hinh 1 Triéu ching thdi than trén be than OFI

3.2 Phan 1ap va lam thuan vi nAm giy bénh

Tir 3 mau OFI bj thdi than phan 1ap dugc 2 nhom vi
nam c6 kha ning gay bénh thdi than. Khuan lac vi ndm
XR1 trén méi trudong thach PDA ban dau c6 mau tring,
nhanh chéng chuyén dan sang mau x4m sau 3 ngay
nudi cdy, mau khuan lac sim dan theo thoi gian thanh
mau xam den hoac den & ca 2 mat thach Hinh (2A va
2B). Heé soi phat trién rit nhanh, pha kin bé mat thach
dia (duong kinh 90 mm) sau 3 ngay nudi cdy. Trong
mdi treong thach WA, hé soi xudt hién rat nhiéu hach
nam nho mau den (Hinh 2C).
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D E
Hinh 2 Djc diém hinh thai khuén lac vi ndm XR1 va
XR7 trén moi treong thach PDA va WA
A — khudn lac XR1 trén méi truong PDA sau 4 ngay nudi
cay; B — khudn lac XR1 trén méi trieong PDA sau 7 ngay
nuoi cd'y; C — hé sgi nam XR1 trén méi truwong WA; D —
khudn lac XR7 trén méi triecong PDA sau 4 ngay nudi cdy;
E — khudn lac XR7 trén méi truong PDA sau 7 ngdy nudi
cdy; F — sdc t6 den hinh thanh khi nuéi cdy XR7 trén méi

trwong WA

Duéi kinh hién vi, hé sgi nAm ciia XR1 ¢6 mau nau dén
nau den, phan nhanh, c6 vach ngan. H¢ s¢i dac trung
boi cac sgi ndm c6 nhiéu vach ngin gan nhau tao nén
cac té bao dang tron hodc dang barrel (Hinh 3A). Tuai
bao tir 12 khi cau triic mau nau den dén den, 14 noi sinh
ra cic bao tir chua trudng thanh (Hinh 3B). Bao tu co
hinh trimg hodc gan tron, trong sudt, khong vach ngan,
c6 thanh bao boc, bit mau xanh dic trung cua thude
nhudm lactophenol cotton blue (Hinh 3C).

Hinh 3 Dic diém hé sgi ndm va bao tir vi nam XR1 va XR7
dudi kinh hién vi, vat kinh 40X
A — hé sgi nam XR1; B — thé phat sinh bdo tir ciia XR1 trong
tui bao tu; C —bao tir XR1; D — hé soi nam XR7; E— bao tw
chua truwong thanh cia XR7, F — bao tir truong thanh cua
XR7
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Khuan lac vi ndm XR7 trén méi trudng thach PDA ban
du c6 mau tring hodc tring x4m, mau xam sam hon theo
thoi gian, soi ndm phong xdp trén bé mét thach (Hinh 2D
va Hinh 2E). Khuan lac phat trién rat nhanh, dat dudng
kinh 9 cm chi sau 3 ngay nudi cdy. Mit sau ctia khuan lac
xuét hién cac sic t6 den, nhin thiy nhidu va rd nhét khi
nudi cdy trén méi truong WA (Hinh 2F). Tui bao tir [a
nhitng kh6i mau tring xam c6 tim mau den, phat trién 16i
1én trén bé mat thach.

Hé soi ciia XR7 dudi kinh hién vi ¢6 mau nau dén nau
den, phan nhanh va c6 vach ngan (Hinh 3D). Bao tu
cua XR7 trai qua giai doan chua truong thanh ¢ dang
trong subt, hinh tring hoac bau duc, khong c6 vach
ngdn, cd thanh bao boc bén ngoai, bit mau xanh dic
trung ctia thuéc nhudm lactophenol cotton blue (Hinh
3E); ¢ giai doan trudng thanh, bao tir chuyén sang mau
nau va hinh thanh 1 vach ngan ngang (Hinh 3F).

3.3 Lay nhiém nhan tao x4c dinh tic nhan giy bénh
Vét bénh thdi xuat hién & 2 trong 4 nghiém thirc 1ay nhiém
vi nam, thé hién trong Hinh 4. Khi lay nhiém XR1, vét
bénh xuat hién nhanh chéng chi 2 ngay sau khi 1y nhiém
& ca vi tri tao vét thuong va khong tao vét thuong, Vét
bénh dudi dang thdi mém vao trong thit be xuong réng,
ban dAu ¢6 mau nau nhat, sau d6 sdm dan thanh nau den
va den. Két qua cho thay vét bénh & vi tri tao sin vét
thuong lan ra nhanh hon, dat duong kinh (1,5-2) cm sau
4 ngay lay nhiém, trong khi chi (0,5-1) cm & vi tri khong
tao vét thuong. Sau do, vét bénh bén ngoai hau nhu khong
tang duong kinh, tuy nhién, bénh van phat trién bén trong
thit be xuong rong gay héo va théi mo tir bén trong, két
qué gay théi mém hau nhu toan bo mau sau (15-20) ngay
lay nhiém.

Twong ty nhu XR1, vi ndm XR7 ciing c6 kha ning tao
vét bénh thbi nhanh chéng chi sau 2 ngay 1y nhiém. Tuy
nhién, vét bénh théi chi phat trién ¢ vi tri co tao vét
thuong, ban dau mau vang ndu, chuyén dan sang mau
nau den dén den; vét bénh c6 duong kinh (0,7-1) cm sau
2 ngay nudi cdy, tang 1én thanh (1,5-2) cm sau 10 ngay
nuoi céy, sau d6 to nAm phat trién lan rong bé mit mau,
xudt hién cac cum to ndm mau trang xam phong xop trén
bé mat dic trung cda vi nam XR7 khi nudi céy trén moi
truong PDA. Tai 2 vi tri khong gay vét thuong, to nAm
chi phat trién trén bé miat xung quanh miéng thach,
khong an vao thit be xwong rong. Bén canh do, khong c6
su xuat hién cua triéu ching bénh ¢ nghiém thirc ddi
chimg. Két qua lay nhiém nhéan tao & quy mo phong thi
nghiém cho thiy ca 2 vi ndm déu c6 kha ning giy bénh
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nhanh chéng chi sau 2 ngiy lay nhiém, vi nAm phat trién
manh mé& bén trong thit be xwong rong, gay théi hiu nhur
toan bo be xuong rong sau (15-20) ngay lay nhiém.

Ngay 1l Negay 3 Ngay 5

Bii

chimg

XR1 .
s ’

Hinh 4 Két qua lay nhiém nhan tao vi nAm XR1 va XR7
trén OFI

Tuy nhién, c6 sy khac nhau vé kha ning lay nhiém gitra
XR1 va XR7, cu thé vi ndm XR1 co thé ty xam nhap qua
16p biéu bi day cua OFI trong khi vi ndm XR7 can c6 vét
thuong dé gay bénh. Ca 2 loai vi nAm déu gay théi mém
be OFI, do d6 néu cay OFI ngoai déng bi nhiém bénh s&
dé dang xay ra hién twong d6 giy cdy, hodc ning hon, gay
chét cay.
Thi nghiém tai phan 1ap cac vét bénh do 1ay nhiém nhan
tao XR1 va XR7 thu dugc duy nhét 1 vi nAm ddi véi
mdi loai. Hinh thai khuin lac va dic diém vi thé cua 2
loai vi ndm tuong tmg giong vi XR1 va XR7 phén lap
duogc tir mau ngoai dong ).
3.4 Pinh danh vi nAm gy bénh bang phuong phép sinh
hoc phan tir

Neay 10

Hinh 5 Két qua dién di san phdm PCR khuéch dai ving
trinh ty ITS cta XR1 va XR7 trén gel agarose 1 %
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San pham PCR khuéch dai gen mi hoa ving trinh tu
ITS cia 2 vi ndm XR1, XR7 voi cap mdi ITS1-F/ITS4-
R dugc phat hién phat hién trén gel agarose

Description Scientific Name

[<H<N<N<N<N<

Description
v

<N N<N<N<|

adia theo rain C. C. Lee AgF1-1

| @ XRTATSANInhThuan Vietham/2023

MFGT1245.1 Lasiodiplodia theobromas/Sn Lanka2021
OPTE3558.1 Lasiodiplodia thecbromae/Chinal/2022
OPTETS1T 1 Lasiodiplodia theobromae/Chinar20e2
QROr2840.1 Lasiodiplodia theobromaeMexieo/ 2023
ORIGE553.1 Lasiodiplodia theobromasa'Chinal2022

i ‘| MTEE32ET.1 Lasicdiplodia exiguaMexicol202 1

MTEE3206.1 Lasiodiplodia exiguaMexicaZ0z 1
MTEE3285.1 Lasicdiplodia exiguaMexicor2021
KFT66191.1 Lasiodiplodia gonublensis/South Africal20414
NR 1112181 Lasiodiplodia gonubiensisJSARZ018
KT325571.1 Lasiodiplodia gonubiensis/Brazil2015

& XRIATS1MinhThuan/\Vistham/2023

MEIFE613.1 Macrephomina phasedlinaTawan/2020
MGEZT241.1 Macrophomina phaseolinaTabsan/2018
KJTEOTT4.1 Macrophomina phasedlinaMalaysial2017
MWSS165T .1 Macrophoming psewdophasaclina’Australiaf2021
" | MWS91619, 1 Macrophomna paeudophaseolina’bustralia2021
MWA2Z25T .1 Macrophomina psepdophaseclina’dlgenial2021
OP821583.1 Mecrophomina tecta/Chinal2022

MR 175162.1 Macrophomina tecta’Australia2022
BWSS1626, 1 Macrophoming tectatustraliat2021

"

——— MW028844 1 Neofusicoccum batangarum/Colombia 2020
H

af

Hinh 8 Cay phat sinh loai ciia vi nAm XR1 va XR7 dugc
xay dung dya trén ving trinh ty ITS bang phurong phap
Maximum Likelihood (Boostrap re-sampling 1 000 lan)
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TUNA § 1016 1016 100% 00

s strain WAC 2767 smé  Macrophe

Hinh 6 Két qua BLAST dbi chiéu trinh tu vi nAm XR1 véi dit liéu Genbank

Scientific Name
-

subi. Lasiodiplodia the

1 % cho thay & ca 2 mau XR1 va XR7 déu xuit hién 1
bang c6 kich thudc khoang 600 bp, phu hop véi kich
thudc vung ITS cua vi nam [13] (Hinh 5).

Max Tolal Query E Per Acc

Score Score Cover value Jent Ler Accession
- - - v - -

1016 1016 100% 00 0000% 558 MK 1

1016 1016 100% 0000% 626 1281

1016 1016 100% 00 10000% 507 MH1412341

1016 1016 100% 0000% 586

1016 1016 100% 00 10000% 5080 KJTBOTT41

10000% 717 MWS5S01657 1

Max Total Query E Per. Acc
Score Score Cover value Ident Len  Accession
- - - - - -
985 985 100% 00 100.00% 556 MFEGT19451
985 985 100% 00 100.00% 341 OP7939981
985 985 100% 00 100.00% 548 OP787517.1
985 985 100% 00 100.00% 535 OQP7875161
985 985 100% 00 100.00% 535 OQP7874991
983 983 99% 00 100.00% 571 MH793568

Hinh 7 Két qua BLAST dbi chiéu trinh tw vi nAm XR7 véi dit liéu Genbank

Két qua giai trinh ty ving ITS ctia vi nAm XR1 va XR7
co d6 dai lan Iuot 14 556 bp va 534 bp. Vung ITS cia
XR1 twong doéng 100 % voi loai Macrophomina
phaseolina va M. pseudophaseolina khi d6i chiéu véi
co s dif liéu GenBank, trong khi XR7 twong dong 100
% voi vi ndm Lasiodiplodia theobromae (Hinh 6 va 7).
Trén cdy phat sinh loai, XR1 phan bd chung nhém véi
cac chung tham chiéu M. phaseolina, M.
pseudophaseolina va M. tecta; trong khi XR7 phan bd
cting nhém véi nhiéu phan lap L. theobromae khac tir
Mexico, Trung Qudc va Sri Lanka véi gia tri bootstrap
déu dat 99 % (Hinh 8). Qua d6, vi nim XR1 va XR7 la
Macrophomina sp. va L. theobromae, gy bénh thdi
than cho OFI trong tai Ninh Thuan.

4 Thao luan

Macrophomina sp. va Lasiodiplodia theobromae déu
c6 kha niang gay thdi than OFI trong tai Ninh Thuén véi
triéu chtng 13 nhing vét thdi mém mau nau dén den,
tuong tu nhu triéu chung do Alternaria tenuissima, A.
alternata, Bisifusarium lunatum, Pythium
aphanidermatum va Fusarium solani gay ra trén OFI &
nhiéu qudc gia khac trén thé gisi [7-10]. Két qua cho
thdy bénh thbi than OFI rat da dang vé tic nhan gay
bénh tuy thudc vao cac diéu kién tu nhién khac nhau,
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diéu nay s& dan dén gay kho khin trong viéc phong trir
va kiém soat tac nhan gay bénh.

Macrophomina 1 chi ndm gay bénh thyc vat phd bién
khép thé gidi. M. phaseolina duoc béo céo cd kha ning
gay bénh thdi gbc va ré (crown and root rot) & California,
Argentina va Israel [14-16]; gay bénh thi than (charcoal
rot) cho 5 loai néng san quan trong ctia Senegal gdm dau
dtia, dau phdng, bup giém, cao luong va dau bép [17] va
nhiéu cdy trong khac nhu hudng duong, dau adzuki, dau
ga va dau xanh [18-21]. Ngoai ra, M. phaseolina con gay
bénh théi 1& (root rot) & ca tim [22], thbi gbe ré& (crown
and root rot) cdy ho trin [23] va gdy bénh bac 14 (leaf
blight) trén 2 loai ciy kiéng ctia Malaysia 1a dai tuéng
quian va bach trinh bién [24]. Cung chi nay, M.
pseudophaseolina cling dugc ghi nhéan la tac nhan gay
bénh thdi than (charcoal rot) cho dau ling & Algeria va
thdi kho (stem dry rot) cdy san & Brazil [25, 26]. C6 thé
théy Macrophomina 1a mot mam bénh thuc vat nguy
hiém, c6 kha ning gy bénh ¢ ca cdy mot va hai 14 mam,
phan b & nhiéu diéu kién tu nhién khac nhau khflp thé
gi¢i. Vi ndm XR1 trong nghién ciru c6 thé gdy bénh ca
& vi tr tao va khong tao vét thuwong do Macrophomina
spp. ¢6 kha ning xam chiém ca md thyc vat con sdng va
md chét, xam nhép qua 16p biéu bi ctia ky cha bang cach
tiét ra cac enzyme phan giai thanh té bao hodc xam nhép
gian tiép thong qua vét thuong [27]. Nghién ctru cua
Islam va cdng su da phan tich bd gen cua M. phaseolina
cho thay bd gen chira mot lwong 16n cac gen lién quan
dén kha ning gy bénh lién quan dén tuong tac giita
mam bénh va ky chu; cho phép vi nAm bam viao mo vét
chu, vo hiéu hoa kha nang phong v€ ban dAu cua vat chu,
xam nhap qua 16p biéu bi thuc vat, giai phong mot loat
cac doc td khac nhau va cac enzym phan huy thanh té
bao; khfmg dinh M. phaseolina la mam bénh thuc vt ¢6
kha niang tan pha nghiém trong [28]. Ngudn iy nhiém
chinh ctia Macrophomina spp. 1a cac hach nAm nho dugc
sinh ra tir mo than va ré cua ky chu, c6 thé ton tai trong
dat khoang 15 ndm [27], do d6 néu khong c6 bién phép
xir Iy phu hop s& d& dang lay nhim cho nhiéu mua vy
lién tiép.

L. theobromae dugc biét dén phd bién voi vai tro vira
14 vi sinh vat ndi sinh vira 1a mam bénh thuc vat. Dudi
vai tro 1a vi sinh vat ndi sinh trong cdy, dac bi¢t 1a cay
than gd, L. theobromae cho thay kha ning thich nghi
rong rai voi khoang 189 loai thuc vat khac nhau ¢ céc
khu vuc nhiét di va can nhiét doi, kha nang tong hop
rat nhiéu hop chét c6 hoat tinh sinh hoc va enzyme

@ Pai hoc Nguyén T4t Thanh
T

NGUVENTATTEANE

Tap chi Khoa hoc & Cong nghé Vol 7, No 1

ngoai bao nhu cellulase, protease va lipase [29]. Vi ndm
ndi sinh c6 kha ning 1dy lan trong cadc mo cua ky chu
ma khong gay ra tri€u chung bénh, tuy nhién, trong
diéu kién cdy gip stress, giam kha ning chdng chiu
bénh hai s& dan dén su tin cong ctia mam bénh tiém an
[30]. Do d6, tai nhimg vi tri tao vét thuong, L
theobromae gy thdi mau, phat trién va 1ay lan nhanh
bén trong be than OFL. L. theobromae ting du c phat
hién c6 kha ning gdy nhiéu bénh trén cdy xoai gdm
bénh bac 14 (twig blight), chét kho (dieback), chay mu
(gummosis), nirt than (bark splitting), thdi ¢6 ré (collar
rot), thdi cudng qua sau thu hoach (stem end rot) &
Pakistan [31, 32] va bénh thdi qué trudc thu hoach
(fruit rot) ¢ Malaysia [33]. Déi voi cacao, L.
theobromae 1a tac nhan gay bénh bac 1a (leaf blight),
thdi than (stem canker), thdi qué (pod rot) va chét kho
(dieback) [34, 35]. Ngoai ra, mot s6 bao co khac cho
rang L. theobromae con 1a tac nhan gay bénh dém 14
(leaf spot), kho canh (branch dieback), théi than (stem
canker) cho cay gd téch [36], bénh chét kho (dieback)
cay nho [37], bénh bac 14 (leaf blight) diura [38]. Bén
canh d6, mot nghién ctru khac da chung minh dugc 4
phan 1ap L. theobromae 1a tac nhan gay bénh thdi (rot)
tuong tmg cho 4 loai cy trong cacao, xodi, chudi va
khoai tir, c6 kha ning lay nhiém bénh chéo cho nhau
[39]. Nhirng nghién ctru trén cho thdy L. theobromae 1a
mot mam bénh thuc vat phd bién va thich nghi véi
nhiéu ky chu. Piéu kién can thiét dé L. theobromae gay
bénh 1a thong qua vét thwong hé trén ky chu [32, 34,
38], hon nira 16p biéu bi cia OFI rat day, dugc bao boc
boi 16p cutin chdng thoat nudc, vi vay tai nhu'ng vi tr1
khong gay vét thuong trén be than xuong rong, vi ndm
khong xam nhap gy bénh duoc. Do d6, viéc han ché
giy vét thuong nhu han ché cac dong vat hit chich, vét
thuwong co hoc do cit tia, ..., trén rudng OFI s& gitp han
ché sy lay lan bénh hai.

5 Két luan

Ca 2 vi nAm Macrophomina sp. va L. theobromae phan
lap dugc déu co kha ning gy bénh thdi than OFI.
Macrophomina sp. c6 kha nang xam nhap be than OFI
khong can thong qua vét thwong trong khi L.
theobromae can vét thuong ho dé gy bénh. Nghién
ctru dong gop thong tin vé bénh théi than OFI tai Viét
Nam, 12 co s& cho cac nghién cuu xay dung bién phap
phong trir, quan 1y bénh théi than OFI trong tai Ninh
Thuén.
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Identification of phytopathogenic fungus causing stem rot on Opuntia ficus-indica grown
in Ninh Thuan

Ho Thi Cam Nguyen®, Nguyen Thi Thu Nha, Poan Thi Kim Phung, Nguyen Thi Nha
Department of Biotechnology, NTT Hi-Tech Institute, Nguyen Tat Thanh University
“htenguyen@ntt.edu.vn

Abstract Opuntia ficus-indica known as both a nutritious food source for both humans and livestock, and an ideal
solution for regions affected by desertification and salinity in sandy soils along coastal areas, that were unsuitable
for cultivation in Viet Nam, especially in Ninh Thuan province. In recent years, O. ficus-indica stem rot disease
has emerged and rapidly spread, leading to the collapse of plants and causing many difficulties for farmers. Based
on morphological characteristics and DNA sequence analysis of the internal transcribed spacer (ITS) region, the
pathogenic fungi were identified as Macrophomina sp. and Lasiodiplodia theobromae. Phylogenetic analysis based
on ITS region sequences showed that these two fungi were grouped into the same clade with reference isolates of
Macrophomina sp. and L. theobromae from GenBank. Pathogenicity tests were performed, meeting Koch's
postulates. The research results confirming the roles of both fungi in causing stem rot on O. ficus-indica, providing
essential information for studying reasonable and effective disease prevention and control measures.

Keywords Opuntia ficus-indica, nopal cactus, stem rot, Macrophomina, Lasiodiplodia theobromae
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