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PINH DANH TAC NHAN GAY BENH DOM LA § CAY OT (Capsicum annuum L.)
TAI XA MUONG KHUONG, TINH LAO CAI
Ong Xuan Phong', Cao B4 Cuong', Mai Thi Hong?, Pham Thi Bich Ha',
Nguyén Thi Minh Phuong', Nguyén Vin Thiép’, Chu Dtic Ha%, La Viét Hong"
TOM TAT
Bénh d6m 14 1a dich hai thuong gép trén ciy 6t tai xd Muong Khuong (Lao Cai), gdy anh hudng déang ké dén sinh
trudng va niang sudt. Nghién ctiu nay tap trung nhén dién tac nhan géy bénh théng qua quan sat triéu chiing ngoai dong,
déc diém hinh thai va giai trinh tu viing gen ITS (Internal Transcribed Spacer). Két qua diéu tra cho thdy muic d¢ xudt hién
clia bénh khé cao, v6i 80 - 90% s6 vudn bi nhiém. Triéu chiing dién hinh trén 413 cic d6m nho c6 quing vang, sau d6 phat
trién thanh vét hoai tii mau nau dén xam, c6 vién sam va vong dong tam, cac vét bénh lién két lam chay 14 va rung ld. Nam
phén lap trén mai trudng PDA ¢6 khuén lac mau trang chuyén dén sang xdm hodc nau sdm; bao i hinh chuy hodc hinh
qua 1é, mau néu, c6 4 - 5 vach ngin ngang va 0 - 3 vach ngin doc, thudng tao thanh chudi, dac trung ctia chi Alternaria.
Tht nghiém gy nhiém nhén tao cho thiy chiing ndm phén 14p 6 kha néng tai tao triéu ching bénh dién hinh trén I4 6t
khée va dap ting nguyén ly Koch. Phan tich trinh ty viing ITS ctia ching CIMKO1 cho thdy mtic do tuong dong 100% véi
cac chting Alternaria alternata trén GenBank. K& hop dit liéu hinh théi, kha ning gay bénh va phén tich phan td, xdc dinh

tac nhan gay bénh dom 14 trén cay 6t tai Muong Khuong thudc loai Alternaria alternata.

T khéa: Gt, ddm 13, Alternaria alternata, ITS

1. DAT VAN BE

Cay 6t (Capsicum annuum L.) ]amot loai cay rau gia vi
c6 gia tri kinh t€ cao va dugc trong ph6 bién ¢ nhiéu viing
sinh thdi tai Viét Nam, trong d6 c6 khu viic xa Mudng
Khuong, tinh Lao Cai, mang lai nguén thu nhép dang ké
cho ngudi dan trong viing. Tuy nhién, trong 6t gap nhiéu
khé khin do céy 6t thuong xuyén bi nhiéu loai bénh
hai, gy t6n thét ning suat. Mot trong nhiing bénh quan
trong la bénh dom l4 6t, dang la tré ngai cho ngudi trong
6t & Muong Khuong, bénh cling c6 thé gy hai ca trén
qué. Bénh dom 14 6t ¢ thé do ndm thudc chi Alternaria
gdy ra. Chi Alternaria dugc ghi nhan la mot trong nhiing
nhom ndm gay bénh ph6 bién trén nhiéu loai ciy trong
nhu dua leo, ca chua, khoai tay va bong (Zhu et al., 2019;
Nguyén Thi Lién va cs., 2024). Nam Alternaria c6 pho ky
chti rong, ton tai va phat trién trong nhiéu diéu kién méi
trudng, gay thiét hai nghiém trong, c6 thé1én t6i 35 - 80%
nang suat cdy trong & diéu kién thuén lgi (Bessadat et al.,
2017). Déc biét, Alternaria alternata gay bénh dom 14,
chay 14 trén cy 6t, lam gidm sinh trudng va nang suét,
v6i triéu chiing dién hinh ctia bénh la cac d6m nhé mau
trang dén xam, cd tim 6m, vién nau sam va quing vang,
sau do cac vét bénh lan rong va lién két thanh cac viing
hoai tti 16n (Amrao ef al., 2022). Ngoai ra, A. alternata
con dugc ghi nhan la loai ndm c6 kha nang thich nghi
cao, ton tai trong dat, khong khi va tan du thuc vat, dong
thoi ¢ thé gay bénh trén hon 100 loai cay trong khac
nhau (Luo et al., 2022).

Viéc dinh danh loai Alternaria gap nhiéu kho khan
do su tuong dong cao vé dic diém hinh thai, do d6 can

két hop gitia dac diém hinh thai va chi thi phan ti nhu
vung ITS d€ ho trg dinh danh tac nhan gay bénh (Zhu
et al., 2019; Amrao et al., 2022). Xa Muong Khuong c6
trén 200 ha dién tich trong 6t véi san lugng 1.500 tan
qua tuoi. Ot dugc xac dinh 1a mét trong nhiing ciy trong
uu tién phat trién cta tinh Lao Cai. Tuy nhién, trong
nhting nam gén day, ciing v6i bénh than thu, bénh dém
14 trén cay 6t xudt hién véi tan suét cao nhung chua dugc
xac dinh rd tac nhan gay bénh. Do dé, nghién ctiu nay
dugc thuc hién nham xac dinh téc nhéin giy bénh dém
14 trén cay 6t tai Mudng Khuong dua trén dac diém triéu
chiing, hinh thdi va phén tich trinh ty ITS, lam co s dé
quan ly bénh hiéu qua.
II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Mau 14 6t c6 triéu chiing d6m I dién hinh dugc
thu tai xa Muong Khuong (Lao Cai), bao quan lanh va
van chuyén vé phong thi nghiém d€ phan tich; khoai
tay, duong, agar lam mai truong phén lap va nuoi nam;
dung cu, thiét bi chinh: n6i hap, box ciy, kinh hién vi...
2.2. Phuong phap nghién ciu
2.2.1. Ghi nhén triéu chiing va thu mau

Triéu chiing bénh dugc ghi nhan ngoai dong dua
trén hinh thai va mtic d6 phét trién ctia vét bénh; mau
dién hinh la nhiing 14 6t c6 vét bénh dang phat trién
dugc thu dé phan 14p tic nhan giy bénh. Ty 1¢ bénh (%)
dugc dinh bing cong thic: s6 ciy bi bénh/téng s6 ciy
diéu tra x 100 (Agrios, 2005).

'Trudng Pai hoc Su pham Ha Noi 2;? Cong ty TNHH Phét trién Cong nghé cao Minh Anh; * Trudng Pai hoc Céng nghé, PHQG Ha Noi
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2.2.2. Phén ldp va nuéi cdy ndm

Mau l4 bénh dugc rtia sach dudi voi nudc chay, khit
trung bangjaven 10% trong 2 phut, rtialai 314n bang nuéc
cit vo trung. Cat manh mo la hinh vudng, kich thudc
(3 - 5 mm) tai viing ranh giéi gitia mo6 bénh va mo khoe,
céy trén moi truong PDA; sau 24 - 48 gio, cdy chuyén
miéng agar cd chtia sgi ndm phat trién tii mo l4 sang dia
PDA mdi, 01 6 nhiét d6 25 - 28°C cho dén khi hé sgi nAm
moc lén, tién hanh tach dong va lam thuan. Dung kim
cay vo trung lay phan dau sgi ndm & ria tan ndm, ciy
chuyén sang dia moi trudng méi dé thu dugc ndm thuan.
2.2.3. Quan sdt dic diém hinh thdi

Dic diém khuén lac va vi thé (soi ndm, bao ti) dugc
ghi nhan theo phuong phap mo ta chuén (Simmons,
2007). Nam thuin dugc mo ta vé dic diém khuin lac,
dic diém hinh thai soi ndm va bao ti. Mo ta dugc thuc
hién & cac dia nudi cy tii 10 dén 15 ngay tudi dudi kinh
hién vi d¢ phong dai 40X va 100X, do dém bang thudc
do tich hgp trén mét kinh.

2.2.4. Thii nghiém khd ndng gdy bénh bdng ldy nhiém
nhdn tao trén ld it

Kha nang giy bénh dugc kiém tra theo nguyén ly
Koch: dung dich huyén phu bao ti va sgi ndm véi nudc
cit vo trung dugc chudn bi tii ndm thuin da phén lap
tli mo la bénh, nudi cdy 5 - 7 ngay va dugc diéu chinh
noéng do bao ti 1 x 10° bao tii/mL bang phuong phap
pha loang. L4 6t banh té sau khi lam sach dugc gy t6n
thuong nhe bang kim cham, tao diéu kién cho nim bénh
dé xam nhap. Cac l4 6t thi nghiém nhing vao dung dich
ndm bénh, cac1a déi chiing nhiing vao nudc ct vo tring,
Mobi la sau d6 dugc dit trong 1 dia Petri, c6 dat miéng
bong thim nudc cit gitt dm cho 14 tuoi va tao do &m cao
d€ ndm sém phat trién. Thi nghiém gém 9 dia lay bénh
va 9 dia doi chiing. Theo déi ngay xudt hién triéu chiing
bénh, mau sic, kich thudc vét bénh. Su xuit hién cta
triéu chiing dugc theo doi dinh ky va tac nhan gay bénh
dugc tai phan 1ap tit md bénh d€ xédc nhan (Agrios, 2005).
2.2.5. Tach DNA, khuéch dqi va gidi trinh ty ITS

Nam gay bénh thudn chung, nudi ciy 10 - 15 ngay,
dugc dung tach chiét DNA phuc vu dinh danh phan
ttt. DNA t6ng s6 dugc tach tii hé sgi ndm bing phuong
phap CTAB (Sambrook, 2001). Genomic DNA ctia cac
mau ndm dugc chay dién di d€ kiém tra trudc khi thuc
hién phan ting PCR.

PCR wvung ITS véi cdp moi ITSI/ITS4
(White et al, 1990). Trinh ty cta ITSI (forward):
5-TCCGTAGGTGAACCTGCGG-3%; ITS4 (reverse):
5-TCCTCCGCTTATTGATATGC-3 Chu trinh phan
ting PCR déi véi cdp moi ITS1/ITS4 nhu sau: 94°C/3
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phuit, (94°C/30 giy; 51°C/20 gidy; 72°C/1 phut) x 35
chu ky, 72°C/10 phut, giti mau 10°C. San pham PCR
dugc dién di trong gel agarose 2%. Cac vach DNA trén
gel dugc quan sat dudi den UV bang mdy chup anh gel
chuyén dung (UVP Biodoc-It Imaging System, Hoa Ky).

San phdm PCR dugc tinh sach va giai trinh ty va
phan tich dya trén co s& dit liéu GenBank thong qua
cong cu BLAST nham ho trg dinh danh chiing ndm.

2.2.5. Phdn tich trinh ty va dinh danh

Trinh tu viing I'TS sau khi thu nhén dugc tién hanh xt
ly; sau d6 doi chiéu véi cac trinh tu tham chiéu c6 trong
0 sO dii liéu GenBank. Viéc dinh danh dua trén mdc do
tuong dong trinh tu va do bao phu, theo cach tiép can phd
bién trong phan loai ndm hoc phan tti (Nilsson et al., 2019).
2.3. Thoi gian va dia diém nghién ctiu

Nghién ctiu dugc tién hanh trong thoi gian tii thang
4/2025 dén thang 4/2026, tai Vién Nghién ctiu Khoa hoc
va Ung dung, Triong Dai hoc Su pham Ha Noi 2, déng
thoikhao sat thuic dia tai xa Muong Khuong, tinh Lao Cai.
III. KET QUA VA THAO LUAN
3.1. Triéu chiing bénh va miic d9 phd bién ciia bénh ¢
Muong Khuong

Nam 2025, da khao sat bénh dé6m 1a trén 12 vudn 6t
ctia 9 ho gia dinh ¢ xd Muong Khuong, tinh Lao Cai.
Két qua cho thdy bénh dom 1a & cay 6t Muong Khuong
xuét hién ph6 bién tui thang 5 va tiang 1én theo thdi gian,
bénh hai nang trong thoi ky mua &m. Ty 1é vuon nhiém
80 - 90% va ty 1¢ bénh trong vion 40 - 50%. Trén 14, bénh
biéu hién ban dau la cac ddm nhé quang vang, dan dan
§ gitia mau trang dén xam, sau d6 phat trién thanh cac
vét hoai tti mau nau, 16m, c6 nhiing vong dong tim mau
t6i va quang vang. Cac vét bénh lan rong va lién két tao
thanh cac viing chdy 16n, khong dinh hinh, c6 kich thuéc
2 - 3 cm. Bénh nang lam 14 bi vang va rung (Hinh 1).

Hinh 1. Triéu chiing bénh dom 14 trén cay 6t
(Capsicum annuum L.) tai Mudng Khuong, Lao Cai
Ghi chii: (A, B) Ld 6t nhiém bénh v6i nhiéu muic do khdc nhau,

10 vét nho rdi rdc dén vimg hoai tii lan rong; (C) Vét bénh pht trién
manh, lién két thanh mdng lon gdy chdy Id, mo bi hoai 15 16 rét.
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Céc triéu chiing bénh quan sat dugc trén cay 6t va
cac cay trong khac c6 déc trung la vét bénh c6 tim xam,
phtthgp véi mé ta cia bénh dom 14 do Alternaria c6 vién
nau sim va quang vang bao quanh (Amrao et al., 2022).

3.2. Dic diém khuan lac va vi thé cia nAm bénh

Mu6i tam (18) mau mo 14 tif 9 mau 14 bénh dugc st
dung dé€ phan 1ap ndm bénh, sau khi cdy chuyén sang dia
chtta moi trudng PDA mdi, tat ca cac dia ndm déu phat
trién. Cac chiung dugc lam thuan tii cac la bénh giong
nhau va c6 cac dic diém chung nhu bang 1.

Bang 1. Déc diém hinh thai ctia ching ndm bénh phén lap (CIMKO01)

Dic diém Ching phén lap (CIMKO01) Loai A. alternata theo mo6 ta béi Simmons (2007)

M6i dau mau trang, sau chuyén d4n mau xdm Mau xanh 6 liu xAm, xdm den hoéc nau den; trén

Khusn lac hodc nau den; c6 vién trang quanh ria tn ndm; | moi trudng PDA, vién quanh ria tdn ndm mau

: 16p ndm trén bé mit xGp, min nhu 16ng nhung; s¢i| tring hodc xdm; sgi ndm da bao, phét trién trén

nam c6 vach ngén, phan nhénh r6 va 6 mau ndu. | mat khudn lac nhu 16ng nhung day va min.

Canh bao tti phan sinh| Canh bao tt ngin, moc don 1é hodc thanh cum Canh b’a 0 i moc don hogc thanh cum, mau ndu

nhat, ¢é vach ngin.

Bao tt tao thanh chudi phan nhanh; hinh chuy | Bao tt thanh chuéi dai va phin nhanh; hinh qua 1é

Bao ti dén hinh qua 16, mau nau sAm, c6 4 - 5 vich hoic elip; bao tli ¢d 3 - 5 vach ngang va 1 - 3 vach
ngan ngang va 0 - 3 vach ngdn doc, bao tlicé | ngan doc; md bao ti ngén hinh nén hodc hinh try;
mo ngan. vach bao tii tron nhan.

Kich thuéc bao tu Bao tti dai ti 16,2 dén 42,6 um, rong 11 7,9 dén 16,8 um.| Bao ti dai khodng 20 - 40 um, rong khodng 8 - 14 um.

Ghi chui: CIMKO1 la tén chiing ndm bénh phan lap it la 6t 6 Muidng Khiiong.

Trén moi trudng PDA, khudn lac ndm sinh trudng
nhanh; luc ddu c6 mau tring, sau d6 dan chuyén sang
xam hodc nau sam, mép van giti vién trang, bé mat pht
16p s¢i min nhu nhung. Hé sgi ndm c6 ciu tric da bao,

phéan nhanh rd va mang sic nau dac trung. Canh bao t
ngan, moc don lé hodc thanh cum. Bao tii ¢4 hinh chuy
dén hinh qué 1é, mau niu sim (Hinh 2).

Hinh 2. Déc diém khuén lac va hién vi ctia ndm Alfernaria sp. phén lap tii 14 6t

Ghi chii: (A,B) Khudn lac ndm trén moi trudng PDA sau 7 - 15 ngay nudi cdy; (C) Sgi ndm c6 véch ngdn, phan nhdnh;
(D - F) Bao tii hinh chity dén hinh qud 16, ¢6 vich ngan ngang va doc, tao chudi, c6 mé ngan.

Dac diém hinh thai ctia ching nim bénh phan lap
CIMKO1 vé ciu tric, mau sac tan ndm, cau truc hé soi
cing nhu hinh dang, kich thuéc canh bao tii phan sinh
va sap xép bao tt tuong tu nhu loai Alternaria alternata
ma Simmons (2007) da mo ta. Dong thoi, Amrao va cong
st (2022) cting mo ta hinh thai loai Alternaria alternata
6 cac dic diém tuong dong véi chiing CIMKO1, so bo

xac dinh chiing ndm CIMK la Alternaria sp. Vi vay, dé

dinh danh loai, can két hgp thém dii liéu phén tu.

3.3. Thii nghiém kha nang gay bénh ctia mau ndm phan lap
Chung ndm phéan 1ap dugc st dung dé€ gay nhiém

nhan tao trén la 6t khoe trong diéu kién phong thi

nghiém. Sau lay nhiém 3 - 5 ngay, tui cac vét thuong xuét

23



Tap chi Khoa hoc va Céng nghé Néng nghiép Viét Nam, loai hinh in va dién tir - s6 05 (175)/2026

hién cac d6m nhé mau vang, trong khi 14 d6i chiing
khong ¢ su thay ddi nao, d6 la ddu hiéu biéu hién ndm
bénh da xam nhdp vao mo 14. Sau 9 ngay, xuét hién dom
mau nau § gitia do la bi hoai tt, xung quanh vién vang.

Cac triéu chiing dom la tuong tu nhu ngoai dong ruong
bat dau xuét hién. Ndm bénh cling dugc tai phéan lap tu
mo 14 bi bénh va thé hién cac dac diém hinh thai tuong
dong véi chiing ban dau (Hinh 3).

D
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Hinh 3. Thii nghiém gay bénh ctia chting ndm Alfernaria sp. trén 1a 6t khoe

Ghi chii: (A) Ld 6t doi chiing; (B,C) ld 6t sau khi gdy nhiém lai tii mau ndm phan 1dp ti mo bénh, xudt hién triéu chiing

dom ld tuong tu ngoai dong.

Tong s6 9 mau l4 lay nhiém chiing CIMKO1 déu xudt
hién triéu chiing bénh dién hinh: d6m néu c6 vién vang
nhu nhau. Mau bénh tti cac 14 lay nhiém nhan tao dugc
phén 13p, lam thuan, nu6i cdy dé€ thuic hién cac nghién ctiu
tiép theo. Cac mau nim tai phan l4p c6 cac dic diém: tan
ndm mdi phat trién mau trang hoi xam, chuyén dén sang
mau xam, mot s6 mau mau xdm nau; sau 7 - 10 ngay nudi
cdy bé mat tan ndm pha mot 16p soi x6p, mugt; hé soi
nam da bao va phan nhanh; bao i hinh qua 1é, ¢6 nhiing
bao ti dai hinh chtty; c6 ca vach ngin doc va ngang; cac
bao tti 6 moé ngan. Déc diém hinh thai ctia cdc mau ndm
tai phan lap giong véi dic diém cta chiing CIMKO1.

Két qua nay chiing minh ching ndm phan lap
la ching ndm gy bénh dom 14 trén céy 6t thu thap &
Muong Khuong va dap tng nguyén ly Koch trong xac

dinh tac nhan géy bénh (Agrios, 2005). Viéc tai tao tri¢u
chiing tuong ty 1a bang chiing quan trong khiang dinh
vai tro gdy bénh ctia chiing ndm nghién ctiu. Két qua
nay cling tuong dong véi cac nghién ctiu trude day vé
kha ning gay bénh ctia loai A. alternata trén cay 6t va
cac cay trong khac.

3.4. Phén tich dic diém ving gen ITS ctia nim gy bénh

DNA ctia chung ndm bénh CIMKO01 dugc tinh sach
va gidi trinh ty c6 kich thudc 306 bp. Trinh ty chiing
CIMKO1 dugc so sanh véi céc trinh tu trén GenBank
bang BLAST, két qua cho thay chung CIMKO1 tuong
dong 100% véi cac chung Alternaria alternata isolate
PPF-9 (MW880914.1), Alternaria alternata isolate
PTAA-03 (PP868170.1) va Alternaria alternata strain
G28 (MT312756.1) (Bang 2).

Bang 2. Ké qua phén tich viing gen ITS ctia chung ndm bénh biang cong cu BLASTn

STT

ID GenBank Loai Accession | Query coverage (%) [Identity (%) E-value
1 | Alternaria alternata isolate PPF-9 Alternaria alternata| MW880914.1 100 100 le-156
2 | Alternaria alternata isolate PTAA-03 | Alternaria alternata| PP868170.1 100 100 le-156
3 | Alternaria alternata strain G28 Alternaria alternata| MT312756.1 100 100 le-156
Trén co s& dic diém hinh thai, chang CIMKO1 giéng ~ IV. KET LUAN VA BE NGHI

v6i cac dic diém hinh thai dic trung ctia loai Alfernaria
alternata, trinh ty viing ITS cling tuong dong 100%
v6i mét s6 chung Alternaria alternata. Do do, xac dinh
chling ndm gy bénh dom 14 ciy 6t tai Muong Khuong
thudc loai Alternaria alternata. Viéc stt dung két hop di
liéu hinh thai va phan ti [a hudng tiép can pho bién va
dang tin cdy trong phan loai ndm bénh hién nay (Hyde
etal,2014).
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Nghién ctiu bénh dom 14 cay 6t tai Mudng Khuong,
tinh Lao Cai cho thdy viién 6t nhiém bénh, ty 1¢ bénh &
céc vuon tii 40 dén 50%; triéu ching dién hinh véi cac
vét hoai tli mau nu, c6 quang vang, dé phén biét véi
cac bénh cuing gay hai; xac dinh dugc tac nhan gay bénh
dom la 6t tai Muong Khuong laloai Alternaria alternata.
Dé nghi tiép tuc nghién ctiu vé ddc diém sinh hoc, diéu
kién phat sinh va bién phap phong trii bénh dom la trén
cay 6t tai khu vuic nghién ctiu.
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LOI CAM ON

Nghién ctiu nay dugc tai trg mot phan tit dé tai KHCN
“Nghién ctiu vai trd ctia ho gene lién quan tinh chéng chiu
diéu kién méi truong bat loi, thanh phan hoa sinh va tac
dung khang viém giam dau ctia cao chiét tii mot s6 giong
6t cay (Capsicum annuum) trong tai phia Bac, Viét Nan,
ma sd: B.2025.SP2-01 (B Gido duc va Dao tao).
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Identification of the causal agent of leaf spot on chili pepper (Capsicum annuum L.)
in Muong Khuong Commune, Lao Cai Province, Vietham
Ong Xuan Phong, Cao Ba Cuong, Mai Thi Hong, Pham Thi Bich Ha,
Nguyen Thi Minh Phuong, Nguyen Van Thiep, Chu Duc Ha, La Viet Hong

Abstract

Leaf spot is a common disease affecting chili (Capsicum annuum L.) crops in Muong Khuong, causing significant losses in
plant growth and yield. This study aimed to identify the causal agent based on field symptom observation, morphological
characteristics, and sequencing of the Internal Transcribed Spacer (ITS) region. Survey results indicated a high disease
incidence, with 80 - 90% of fields affected. Typical symptoms on infected leaves included small lesions surrounded by
yellow halos, which later developed into brown to gray necrotic spots with dark margins and concentric rings. As the disease
progressed, the lesions coalesced, resulting in leaf blight and defoliation. Fungal isolates cultured on PDA medium initially
produced white colonies that gradually turned gray to dark brown. Conidia were clavate to pyriform, brown, bearing 4-5
transverse septa and 0-3 longitudinal septa, and were commonly arranged in chains, which are characteristic features of
the genus Alternaria. Artificial inoculation assays demonstrated that the isolated fungal strain was capable of reproducing
typical leaf spot symptoms on healthy chili pepper leaves and fulfilled Koch's postulates. ITS sequence analysis of strain
CIMKO1 revealed 100% sequence similarity with Alternaria alternata strains available in the GenBank database. Based on
the combined evidence from morphological characteristics, pathogenicity tests, and molecular analysis, the causal agent of
chili pepper leaf spot in Muong Khuong was identified as A. alternata.
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