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Abstract

This study was conducted to determine the persistence and dispersal of Neopestalotiopsis saprophytica spores, causing leaf
fall disease on rubber trees, and to evaluate the management of disease inoculum on plant debris. The results showed that
lesion position on rubber leaves significantly affected leaf fall, in which lesions located on the main vein had the highest
proportion of fallen leaves, reaching 46.9%. N. saprophytica able to survive on plant debris in rubber plantations for at
least 12 months. Spore density varied over time and was influenced by rainfall and air humidity, with the highest density
recorded in August at 6,5 + 0,3 x 10* CFU/g. The spores were able to disperse up to a height of 180 cm above ground level,
with the highest spore concentration mainly detected at 40 cm above the ground surface. The practice of collecting plant
debris into strips between rubber rows combined with the application of Trichoderma spp. bio-products effectively reduced
the disease inoculum, decreasing spore density by 87.6% after 5 months of treatment. These findings provide an important
scientific basis for developing effective disease management strategies and supporting the sustainable development of
rubber cultivation in Vietnam.
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TIEM NANG CUA NAM NOI SINH TRONG PHONG TRU SINH HQCNAM Ceratocystis manginecans
GAY BENH CHET HEO CAY KEO
Nguyén Manh Dat', Nguyén Thi Minh Hang?, Nguyén Thi Loan?,
Nguyén Thanh Tuén', Pao Ngoc Quang?, Tran Thanh Trang?, Nguyén Manh Ha*
TOM TAT
Nghién ctu nay dugc thuc hién nhim tuyén chon cic chiing ndm nogi sinh c¢6 hoat tinh tic ché ndm Ceratocystis
manginecans giy bénh chét héo cay keo. K&t qua nghién ctiu da tuyén chon dugc 02 chiing AHL15 va AHR39 ¢6 hoat tinh
déi khang, c6 hiéu luc tic ché ndm C. manginecans trong thi nghiém dat lan lugt 1a 71,8% va 72,3%. Hiéu luc tic ché sinh
trudng hé sgi ndm gay bénh ctia dich loc nudi cdy thu tii 2 chiing ndm nay lan lugt 1a 91,7% va 87,1%. Hiéu luc tic ché sy
hinh thanh bao tii ndm gay bénh lan lugt 1a 96,0% va 83,6%, trong khi hiéu luc tic ché sy ndy mam ctia bao tli ndm gay
bénh ctia ca 2 chtng déu dat 100%. Khoang cach vong khang ndm gy bénh ctia dich chiét ethyl acetate tit dich nu6i ciy
ctia chiing AHL15 dat 21,2 mm, trong khi & chung AHR39 dat 5,2 mm. Chung AHL15 dugc dinh danh tén khoa hoc
1a Alternaria alternata va ching AHR39 1a Chaetomium globosum. Hai chiing ndm nay c6 tiém nang ting dung trong
nghién ctiu phat trién san xudt ché pham sinh hoc phong trti bénh chét héo cay keo.

Tt khoa: Bénh chét héo, Ceratocystis manginecans, keo lai, ndm noi sinh, phong trti sinh hoc

L. DAT VAN PE

Nam no¢i sinh 6 vai tro truc tiép hodc gian ti€p lam
tdng cudng va thic ddy su phat trién ctia nhiéu loai cay
trong thong qua cac co ché khic nhau nhu téng hgp
phytohormone, tao ra cac hgp chat c6 hoat tinh sinh hoc
tic ché cac mam bénh thuic vét, cai thién kha dung sinh
hoc ctia cac chat dinh dudng va kha nang chong chiu

va ting dung ndm ngi sinh thuc vat da dugc tién hanh &
Viét Nam tli nhiéu nam trudc. Cac nghién ctiu da chiing
minh ndm ndi sinh ¢ kha nang tic ché nhiéu loai ndm
gdy bénh trén cay lam nghiép, nong nghiép va cay an
qua. Céc chiing ndm ndi sinh thudc cac chi Trichoderma,
Fusarium va Penicillium c6 kha nang tic ché mot s6 loai
ndm géy bénh thuc vét dién hinh nhu Phytophthora spp.,

lai cac diéu kién khac nghiét ctia méi trudng (Uzma et
al., 2016; Verma et al., 2011; Xu et al., 2015; Yadav, 2018;
Yadav et al., 2019). Nhiéu loai nAm noi sinh cé th€ hoa tan
cac chét dinh dudng thiét yéu trong dat gitp céy trong co
thé sti dung dugc (Rana et al., 2019). Nghién ctiu phan lap

Pythium spp. va Botrytis spp. (Nguyén Ngoc Hiéu va cs.,
2016; Dam Van Toan va cs., 2018).

Loai ndm Ceratocystis manginecans gay bénh chét héo
cy keo da xuét hién va dugc xac dinh [a tic nhan gay bénh
hai chinh trén cac khu rting trong keo & Viét Nam tii nhiéu
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ndm trudc day (Pham Quang Thu va cs., 2016; 2012), véi ty
1¢ bi bénh c6 thé 1én dén 18,4% va phén 16n cac cay nhiém
bénh bi chét hodc héo ngon, gay thiét hai dang ké dén néing
sudt clia rting trong. Cho dén nay, cac loai keo van dugc xac
dinh la nhém cay trong lam nghiép chu luc, tuy nhién, khi
dién tich rting trong thuén loai keo lai tang 1én thi ty 1é bi
bénh chét héo ciing c6 chiéu huidng lan rong va gia tang mic
d6 géy bénh. V6i nhiing anh hudng tiéu cuc clia hda chat
bao vé thuc vat, nghién ctiu kiém sodt sinh hoc loai nim
gay bénh nay la hét stic can thiét va c6 y nghia thuic tién cao.
Nghién ctiu nay nhdm muc dich sang loc céc chting ndm néi
sinh tiém néng ¢ hoat tinh d6i khang ndm géy bénh cao lam
ca sG dé phat trién ché pham vi sinh vét hodc thudc bao vé
thuic vt sinh hoc, gép phan kiém soat hiéu qua nguén bénh
va phat trién bén viing riing trong keo & Viét Nam.
II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

Vit liéu nghién ctiu bao gom 82 chiing ndm ndi sinh
dugc phén lap tii cac bo phén (14, thén, ré) cta cay keo
lai trén cdc khu riing trong tai Phuong Ky Son va xa
Phti Ninh, tinh Pht Tho va ching ndm C. manginecans
(CMO03) gay bénh chét héo cay keo dugc phan lap trén
cay keo lai bi bénh tai xa Bat Bat, Thanh phé Ha Noi,
chiing ndm da dugc dinh danh va luu trii tai Phong thi
nghiém Bénh céy rting, Trung tam Nghién ctiu Bao vé
Riing, Vién Khoa hoc Lam nghiép Viét Nam.
2.2. Phuong phap nghién ciiu
2.2.1. Phuong phdp sang loc cdc ching ndm noi sinh c6
hoat tinh khédng ndm gay bénh

Hoat tinh khdng ndm gy bénh cua 82 chiing ndm
ndi sinh dugc sang loc theo phuong phap nudi ciy doi
khang trén moi truong Potato Dextrose Agar (PDA)
(Nguyen et al., 2020). Chting ndm ndi sinh va chting ndm
gay bénh duigc cily déi dién nhau trén dia thach PDA (9 cm),
cong thiic doi chiing la dia thach khong c6 ndm ndi sinh.
Khoanh ndm néi sinh va khoanh ndm gy bénh c6 duong
kinh 5 mm va dugc ciy cach nhau 7 cm. Céc dia thach
thi nghiém dugc 0 trong ti dinh 6n & 25°C. Theo dbi sy
phét trién va do ban kinh ctia sgi ndm gay bénh sau 14
ngay nudi cdy. Moi chiing ndm ndi sinh dugc tién hanh
thi nghiém trén 10 dia Petri va toan b¢ thi nghiém dugc
1ap lai 3 1n doc lap. Hiéu luc tic ché su phat trién clia ndm
gdy bénh boi ndm noi sinh duigc tinh theo cong thiic sau:

R-—r

MGI (%) = x 100

Trong do: MGI la hiéu luic vic ché sy phdt trién hé soi ciia
ndm gdy bénh; R la bdn kinh xuyén tdm cia hé sgi ndm gy
bénh 6 dia doi chiing (mm); r la ban kinh xuyén tam ciia hé
sgi ndm gay bénh 6 dia thit nghiém (mm).

2.2.2. Phuong phdp dénh gid hiéu lyc vic ché ndm gy
bénh cia dich nudi cdy ndm noi sinh

Hiéu luc tic ché ndm gay bénh ctia dich nudi cdy ndm
noi sinh dugc danh gia theo phuong phap thi nghiém
dich loc nudi céy (Nguyen et al., 2020), cu thé nhu sau:

Danh gia hiéu luc tic ché sy phat trién hé sgi ctia
ndm gay bénh: Cac chung ndm c6 hiéu luc tic ché cao
trong thi nghiém déi khang dugc nudi cdy trén moi
truong long PDB (Potato Dextrose Broth). Nam ndi
sinh dugc nuodi ciy 10 ngay trén PDA, sau d6 ldy 10
khoanh ndm c¢6 dudng kinh 5 mm nudi trong binh tam
gidc dung tich 250 mL c6 chita 100 mL méi trudng PDB
trong thoi gian 2 tudn & diéu kién 25°C va t6c d¢ lac la
150 vong/phut. Dung dich huyén pht sau d6 dugc loc
bang mang loc c¢6 dudng kinh 0,45 pm. Dich loc nu6i
cdy nam noi sinh dugc phdi tron véi moi trudng PDA
theo ti 1é 1:1 (sau khi PDA dugc hép khti trung va dé
ngudi dudi 50°C), bé sung 100 mg/L streptomycin
sulfate vao hon hgp dung dich trudc khi chuyén vao
chc dia Petri. O cong thiic d6i chiing, dich loc nudi cy
ndm dugc thay thé bang nudc cit tiét trung va dugc
b6 sung streptomycin sulfate theo ty 1¢ 100 mg/L. Sau
do tién hanh cdy/chiing ndm gay bénh vao chinh gitia
cac dia thach va 0 ¢ 25°C trong thoi gian 10 ngay. Moi
chting ndm ndi sinh dugc tién hanh thi nghiém trén 10
dia Petri va toan b¢ thi nghiém dugc ldp lai 3 1an doc
1ap. Banh gia hiéu luc tic ché su phat trién cta hé sgi
nam gy bénh baéi dich loc nudi ciy ctia ndm noi sinh
theo cong thiic dugc mo ta trong phan thi nghiém nuoi
céy doi khang.

Danh gia hiéu luc tic ché kha nang sinh bao tii ctia
nam gay bénh: Sau khi danh gid hiéu Iuc tic ché su phat
trién ctia hé sgi ndm gy bénh, cac dia ndm tiép tuc dugc
giti thém 10 ngay & nhiét do phong thi nghiém. Sau do,
b6 sung 10 mL nudc cit tiét trung vao mdi dia ndm va
cao nhe trén bé mat hé sgi bang que trang thiy tinh dé
thu cac bao t& ndm. Dung dich chtia bao tti ndm duigc loc
quamangloc Miracloth dé tach hé sgi ndm. Mat d¢ bao tu
sau d6 dugc kiém tra bang buéng dém Hemocytometer
dudi kinh hién vi quang hoc. Hiéu luc tic ché kha ning
sinh bao tt dugc tinh theo cong thtic sau:

N-—n

SI (%) = x 100

Trong do: SI la hiéu luc tic ché kha ndng sinh bao tii clia
ndm gay bénh; N la s6 ligng bao tif ndm gdy bénh 6 dia doi
chiing; n la s6 lugng bao ti ndm gay bénh & dia thit nghiém.

Danh gid hiéu luc tic ché sy ndy mam ctia bao tu
ndm gy bénh: Moi truong thi nghiém dugc chudn bi
nhu thi nghiém danh gia hiéu luc tic ché sy phat trién
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ctia hé sgi ndm gy bénh. Dung dich bao tti ndm gay
bénh dugc diéu chinh vé nong do 10” bao tii/mL; 0,5 mL
dung dich nay dugc trai déu trén moi dia thach Petri
c6 chua dich loc nuoi ciy ctia cac chung ndm néi sinh.
Cac dia Petri sau d6 dugc U trong diéu kién t6i 6 25°C.
Sau thdi gian 5 ngay, tién hanh dém s6 lugng khuén lac
xudt hién trén bé mdt moi trudng & cac dia Petri. M6i
chiing ndm ngi sinh dugc tién hanh thi nghiém trén
10 dia Petri, thi nghiém dugc lap lai 3 lan doc lap. Hiéu
luic tic ché su ndy mam ctia bao ti ndm géy bénh dugc
tinh theo cong thtic sau:

N—n

SGI (%) = %100

Trong d6: SGI la hiéu lyc tic ché sy ndy mdm ctia bao tii
ndm gay bénh; N la s6 ligng khudn lac 6 dia doi chiing; n la
s0 lvigng khudn lac 6 dia thii nghiém.

2.2.3. Phuiong phdp ddnh gid kha ndng iic ché ndm gay
bénh cua dich chiét ndm noi sinh

Dich loc nudi cdy ndm noi sinh dugc phoi tron
v6i dung moi ethyl acetate theo ty 1& thé tich bang
nhau (250 mL dich loc va 250 mL dung méi). Hon
hop dung dich sau d6 dugc c6 dic bang may cd quay
chan khong (RV3V, IKA) & 45°C, véi toc do quay la
120 vong/phut cho dén khi thé tich dich chiét cu6i
cting dat 5 mL. Dich chiét sau d6 dugc loc qua mang
loc c6 dudng kinh 0,45 um. Danh gid hoat tinh khang
ndm gay bénh ctia dich chiét tit dich nudi cdy ndm noi
sinh bang phuong phap dia gidy khuéch tan (Xiao et
al., 2013). Dung pipet hut 40 uL dich chiét va nhé lén
dia gidy c6 duong kinh 8 mm da tiét trung. Cac dia
gidy sau do dugc dit doi xing 2 bén trén dia thach
PDA. Tao khoanh ndm c¢6 dudng kinh 8 mm tii cac
dia Petri c6 hé soi ndm gay bénh da nudi cay dugc 10
ngay. Khoanh ndm sau d6 dugc cdy vao chinh gitia dia
thach da dat 2 khoanh gidy chia dich chiét ndm noi
sinh. G cac cong thic d6i chiing, cac dia gidy dugc
thém vao 40 pL nudc cat vo trung thay cho cac dich
chiét tti dich nu6i cdy ndm noi sinh. Thi nghiém dugc
tién hanh trén 10 dia Petri va 3 lan ldp lai cho moi
nghiém thiic. Cdc dia Petri sau d6 dugc 11 ¢ 25°C trong
10 ngay. Danh gia hoat tinh khang ndm gay bénh dya
vao khoang cach vong khang nam.

2.2.4. Phuiong phdp dinh danh cdc chiing ndm noi sinh
c0 hoat tinh iic ché ndm gy bénh

Nuoi cdy cac chiing ndm ndi sinh trén moi trudng
PDB, dung dich nudi cdy dugc loc qua mang loc
Miracloth d€ thu hé sgi ndm va tach chiét ADN cta
ndm. Giam dinh cdc chiing ndm noi sinh cé hoat tinh
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khang ndm gay bénh dua vao cac két qua giai trinh tu
gen internal transcribed spacer (ITS) bang cdp moi
ITS1 va ITS4. Tach chiét bd gen ctia ndm noi sinh
bang bd kit Quick-DNA Fungal/Bacterial Miniprep
(Zymo Research, My). Khuéch dai trinh ty bang phan
tng PCR vdi cdp mdi tuong ting. Phan ting PCR dugc
thuc hién trén thiét bi C1000 Touch™ Thermal Cycler
(Bio-Rad, My) véi chuong trinh nhiét dugc thiét lap
phtt hgp cho tiing cdp méi. San phdm PCR dugc dién
di trén gel agarose 1% sau d6 dugc gidi trinh ty bang
ky thuét Sanger va cac chudi ADN hoan chinh dugc
so sanh véi co s& dii liéu cua GenBank dit tai NCBI
(https://ncbi.nlm.nih.gov) - My, thong qua giao dién
tim kiém BLAST.
2.2.5. Phuiong phdp phén tich, xit ly so liéu

Hiéu luc tic ché ndm gay bénh ctia cac chiing ndm
néi sinh dugc danh gid bang cac phuong phap phéan
tich thong ké bién lugng (ANOVA) theo sau boi ham
hau kiém dinh Tukey d€ so sanh cac gia tri trung binh
v6i do tin cly 95%. Cac s6 liéu dugc xu ly bang phan
meém SPSS (Statistical Package for the Social Sciences)
phién ban 27.
2.3. Thoi gian va dia di€m nghién ctiu

Nghién ctiu dugc thuc hién tii thang 5 nam 2024
dén thang 12 nam 2025 tai Phong thi nghiém Bénh cay
rting, Trung tam Nghién ctiu Bao v¢ rting, Vién Khoa
hoc Lam nghiép Viét Nam.
III. KET QUA VA THAO LUAN
3.1. Sang loc cac chung nim néi sinh c6 hoat tinh
khang ndm C. manginecans

Sang loc 82 ching ndm ndi sinh tc ché ndm
C. manginecans, thu dugc 20 ching cé hoat tinh tc
ché ndm gay bénh, 62 ching con lai khong c6 hoat tinh
khang ndm gy bénh. Hiéu luc tic ché ndm giy bénh
trong thi nghiém nudi ciy déi khang ctia cac chling ndm
ndi sinh cay keo lai dugc thé hién ¢ bang 1. Két qua sang
loc cho théy cac chiing ndm néi sinh ¢6 hoat tinh tic ché
nam gay bénh phén bo & cac bo phan khac nhau ctia cay
vaxuat hién & ca cay chti khoe manh va ciy chu c6 triéu
chiing bénh. Trong tong s6 20 chung c6 hoat tinh tic ché
nam gy bénh, 13 chung dugc phan 1ap & cay khoe va 7
chting dugc phan lap & cay cé triéu chiing bi bénh. Phan
b6 ctia cac ching ndm ndi sinh ¢6 hoat tinh tic ché ndm
gdy bénh theo cac bd phan ctia cay thu dugc 6 chiing tu
14, 8 chting tti than va 6 chung ti ré. Do do, tan suét xuat
hién ctia cac chiing ndm noi sinh cay keo c6 hoat tinh tic
ché ndm gy bénh chét héo lan lugt 1a 17,6% tii 14, 33,3%
tii thén va 25,0% tii ré.
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Bang 1. Hiéu luc tic ché ndm C. manginecans gay bénh chét héo ciy keo ctia cac chung ndm ndi sinh

TT | Kyhiéumauphinlidp | Nguén géc ndm ndi sinh ciy keo Tinh trang cay cha Hiéu luc tic ché (%)
1 AHTO07 Than Cay khoe 49,8 + 1,20cde
2 AHLI11 L3 Cay ¢4 triéu chiing bi bénh 46,0 £ 0,5
3 AHLI15 La Céay khoe 71,8 £ 0,8~
4 AHRI18 Ré Céay khoe 70,4 £ 0,8
5 AHIL22 La Cay khoe 54,5 + 5,4%f%
6 AHI23 La Cay khoe 41,8 +0,5®
7 AHT?24 Than Cay khoe 57,7 £ 1,5¢
8 AHT27 Than Cay ¢4 triéu chiing bi bénh 66,7 + 0,5Mk
9 AHL34 La Cay khoe 60,6 + 1,4%"
10 AHR39 Ré Céay khoe 72,3 £0,5"
11 AHR44 Ré Céy c0 triéu chiing bi bénh 51,2 +1,2%
12 AHT46 Than Cay khoe 64,3 + 0,5k
13 AHTS52 Than Cay khoe 52,1 + 0,8
14 AHR56 Ré Cay c0 triéu chiing bi bénh 38,5+ 0,5
15 AHT59 Thin Cay ¢4 triéu chiing bi bénh 54,9 + 0,8
16 AHR60 RéE Cay c0 triéu chiing bi bénh 44,6 + 0,5
17 AHL66 La Céay khoe 54,9 + 1,4°%
18 AHR69 Ré Cay khoe 45,1 + 0,8
19 AHT75 Than Cay khoe 47,4 + 3,10

20 AHTS1 Than Cay cd triéu chiing bi bénh 62,9 + 0,5¢"

Ghi chii: " Cdc chit cdi khdc nhau mo td sy khdc biét ¢6 y nghia thong ké giita cdc gid tri.

lContol

AHT46

Hinh 1. Kha ning tic chéhé soi ndm C. mmanginecans ctia cic chiing ndm
ndisinh cay keo trén moi truding PDA sau 14 ngay nudi cdy trong t61 § 25°C

AHT81

Hiéu luc tic ché ndm gy bénh ctia cac chliing ndm ndi
sinh céy keo c6 sy khac biét dang ké gitia cac ching ndm va
dao dong tti 38,5% dén 72,3%. Chiing c6 hiéu luc tic ché
manh nhét la AHR39 véi 72,3% dugc phan lap tui ré ctia
cay khoe khong c6 triéu chiing bi bénh, trong khi chting cé
hiéu Iuc thip nhatla AHR56 véi 38,5% dugc phén lap tii ré
ctia cay ¢ triéu chiing bi bénh. Bay chting ¢6 hiéu Iuc tic ché
16n hon 60% trong thi nghiém nay dugc lua chon dé tién
hanh déanh gia hiéu Iyc tic ché ndm gay bénh ctia dich nuéi
cay nam ngi sinh (Hinh 1), gém cac ching AHL15 (71,8%),
AHR18(70,4%), AHT27 (66,7%), AHL34 (60,6%), AHR39
(72,3%), AHT46 (64,3%) va AHT81 (62,9%).

3.2. Danh gia hiéu luc tic ché nAm C. manginecans ciia
dich nudi cdy ndm ndi sinh

Két qua danh gia hiéu luc tic ché ndm gay bénh cua
dich nu6i cdy ndm ndi sinh cay keo dugic thé hién & hinh 2.

100.0

néim gy
@
S
=]

60.0

bénh (%)

40.0

20.0

Hiéu hre tre ché s phét trién ciia hé soi

0.0

AHL15 AHRI8 AHT27 AHL34 AHR39 AHT46 AHTS81

Cic chiing nfim ndi sinh céy keo lai
Hinh 2. Hiéu luc tic ché sinh trudng hé sgi ndm
C. manginecans ctia cac ching ndm ngi sinh trong thti nghiém
dich loc nudi céy sau 10 ngay nudi ciy trong t6i  25°C
Ghi chii: Cac chit cdi khdc nhau mo ta su khdc biét co y
nghia thong ké gidia cdc chiing ndm.
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Hiéu lyc tic ché ndm gy bénh ctia 7 chling ndm ndi
sinh cdy keo c6 su khac biét dang ké. Dich nuo6i ciy cua
chting ndm AHL15 ¢6 hiéu luc tic ché cao nhét 1a 91,7%,
theo sau la chting AHR39 véi hiéu luc tic ché dat 87,1%.
Ba chiing AHL34, AHR18 va AHT27 ¢6 hiéu luc tic ché
14n lugt 1a 74,0%, 73,4% va 70,8%. Mic du 6 hiéu luc tic
ché cao hon chiing AHL34 trong thi nghiém nuo6i cdy
doi khang, nhung dich nuo6i cdy ctia 2 ching AHT46 va
AHT81 c6 hiéu luc tic ché thap hon chiing AHL34 véi
hiéu lyc tc ché lan lugt 1a 47,4% va 48,1%. Su phét trién
ctia hé sgi ndm gy bénh trén mai trudng co chia dich
loc nuoi ciy ctia 5 chiing ndm noi sinh ¢6 hiéu luc cao
nhat dugc mo ta ¢ hinh 3.

AHL34 AHR39
Hinh 3. Su phat trién ctia hé sgi ndm C. manginecans trén
moi trudng PDA c6 chiia dich loc nudi cdy ctia cac ching
ndm ndi sinh sau 10 ngay nudi cdy trong t6i & 25°C
Cac dia ndm trong thi nghiém dénh gid hiéu Iuic tic ché
sinh trudng ctia hé sgi ndm gy bénh dugc giti lai dé tién
hanh thu bao ttt va dém s6 lugng bao ti. Hiéu luc tic ché
su hinh thanh bao tl ctia cac chung ndm ndi sinh dugc
trinh bay & hinh 4. Tuong ty nhu kha nang tic ché sinh
trudng ctia hé soi ndm gay bénh, ca 7 ching ndm néi sinh
déu c6 kha nang tic ché sy hinh thanh bao tli clia ndm gay
bénh. Hiéu Iuic tic ché sy hinh thanh bao ti ctia cac chiing
ndm ndi sinh c6 sy khac biét dang ké va dao dong t149,7%
dén 96,0%. Chung AHL15 ¢6 hiéu luc tic ché cao nhat
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(96,0%), trong khi chung AHT81 ¢6 hiéu luc thép nhat
(49,7%). Chiing AHR39 c6 hiéu Iuic tic ché cao thii 2 véi ty
1614 83,6%, tiép dén la chiing AHT?27 6 hiéu luic tic ché dat
77,9%. Céc chiing con lai AHL34, AHRI18 va AHT46 c6
hiéu Iuc tic ché lan lugt 1a 72,8%, 72,1% va 57,7%.

100.0 d

80.0

60.0

40.0

20.0

Hifu lre tiee chié sy hinh thanh bio tir cita néim giy
bénh (%)

4
=)

AHL15 AHRI8 AHT27 AHL34 AHR39 AHT46 AHTS1
Cac chiing nAm ndi sinh ciy keo lai
Hinh 4. Hiéu luc tic ché kha néng sinh bao tti ndm
C. manginecans ctia cac chiing ndm ngi sinh trong thti nghiém
dich loc nudi cdy sau 20 ngay (10 ngay nuo6i ciy trong t6i
6 25°Cva 10 ngay trong diéu kién nhiét do phong)

Ghi chii: Céc chii cdi khdc nhau mo td su khdc biét c6 y
nghia thong ké giiia cdc chiing ndm.

Hiéu luic tic ché sy ndy mam ctia bao tti ¢6 su khac biét
déng ké gitia cac chiing ndm ndi sinh (Hinh 5). Hai chting
AHLI5 va AHR39 tic ché€ hoan toan sy ndy mam cta
bao tti ndm gy bénh chét héo céy keo va dat t6i 100%. Ba
chiing AHR18, AHT27 va AHL34 c6 hiéu luc tic ché lan
luogtla 72,9%, 75,5% va 74,9%, trong khi 2 ching AHT81
va AHT46 c6 hiéu luc tic ché 1an lugt 14 40,7% va 16,4%.

Hiéu hre ke ché swndy mém ciia bao tirndm gay
bénh (%)

AHLI5S AHRI8 AHT27 AHL34 AHR39 AHT46 AHTS81

Cic ching nim ndi sinh cAy keo lai

Hinh 5. Hiéu Iic tic ché sy ndy mam bao tii ndm C. manginecans
clia cac chiing ndm ni sinh trong thtt nghiém dich loc nuoi cay
sau 5 ngay u trong t6i 6 25°C

Ghi chii: Céc chii cdi khdc nhau mo td su khdc biét c6 y
nghia thong ké gidia cdc chiing ndm.

Bao tti ndm gay bénh nay mam trén moi truong PDA
6 chiia dich loc nuo6i cdy dugc trinh bay & hinh 6.
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AHL34 AHR39
Hinh 6. Sy ndy mam ctia bao i nim C. manginecans trén moi

triong PDA ¢ chiia dich loc nudi cdy ctia c4c chting nim ndi sinh
3.3. Panh gia kha nang tic ché ndim C. manginecans
cua dich chiét tii dich nu6i cdy ndm ndi sinh

Hai chiing AHL15 va AHR39 ¢6 hiéu luc tic ché ndm
gay bénh cao nhét trong cac thi nghiém danh gia kha ning
tic ché ctia dich loc nudi cdy ndm ngi sinh, dugc Ivia chon dé
tién hanh téch chiét dich nu6i cdy ndm bang dung moi ethyl
acetate. Dich chiét dugc tién hanh thtt nghiém hoat tinh tic
ché ném gay bénh, két qua danh gia dugc thé hién Ghinh 7.

Déi ching

25.0

é 20.0

T 150
g

fg 10.0

g 5.0

o 0.0
AHL15 AHR39 Péi chimg

Can dich chiét ciia cic chiing ndm ni sinh

Hinh 7. Kha néng tic ché sy phat trién ctia hé sgi ndm
C. manginecans cta dich chiét ndm ndi sinh trén
moi truong PDA sau 10 ngay nudi cy trong t6i 6 25°C

Dich chiét ctia chung ndm AHL15 ¢6 hiéu luc tic
ché manh nhat véi khoang cach vong tic ché dat 21,2
mm, trong khi dich chiét ctia chiing AHR39 ¢4 hiéu luc
tc ché la 5,2 mm. Két qua chi ra dich nudi cdy ctia cac
chling ndm c6 chtia mot s6 hgp chat ¢ kha nang tic ché
nam gay bénh chét héo cay keo. Nghién ctiu xac dinh cac
hop chét nay can dugc thuc hién trong cac nghién ctiu
tiép theo d€ cd co s6 xac dinh cac hgp chat/chit c6 hoat
tinh tic ché nim gy bénh lam co s& téng hgp va sin
xudt thudc bao vé thuc vat sinh hoc.

3.4. Pinh danh cac ching ndm ndi sinh c¢6 hoat tinh
tic ché ndm C. manginecans

Tu két qua sang loc, danh gia hiéu luc tic ché ndm
gdy bénh ctia dich nudi ciy va can dich chiét ctia ndm
ndi sinh chi ra rang 02 chting ndm n¢i sinh la AHL15
va AHR39 c6 hiéu luc tic ch€ manh nhét. Tién hanh giai
trinh tu cho 2 chung nim nay bang cac cip moi ITS1
va ITS4. Céy phat sinh chtng loai trén hinh 8 cho thay
ching AHL15 dugc nhom cung véi loai Alternaria
alternata véi muic d6 tuong dongla 100%; chang AHR39
dugc nhém cung véi loai Chaetomium globosum véi
muic do tuong dong la 99,1%. Hinh thai hé sgi va bao tt
ctia 2 chiing ndm nay dugc mo ta 6 hinh 9.

Trong cac nghién ctiu trudc dy da chi ra rang, mot s6
loai ndm noi sinh thuc vat thudc chi Alternaria da dugc
xac dinh la cac loai ti€ém nang trong phong trii sinh hoc
cac tic nhan gy bénh hai thuc vt bdi vi ching c6 thé
san xudt ra cac hogp chat khang ndm (Jeon et al, 2009).
Alternaria sp. dugc phan 1ap tii 4 ciy Keo tai tugng c6 thé san
xudt ra cac hgp chit alternariol monomethyl ether va (45)-a,
B-dehydrocurvularin va cac hgp chat nay 6 kha nang tic ché
ném Magnaporthe grisea gy bénh dao 6n trén ciy lua (Jeon
et al., 2009). Alternaria alternata ngi sinh trén cay sdi va cd
kha néng tic ché ndm Dryadomyces quercus-mongolicae gay
bénh héo cay s6i & Han Qudc (Nguyen e al, 2020).

Chaetomium globosum va cac chét chuyén hoa co
nguon goc tii loai ndm nay da dugc chiing minh la chat
kich thich sinh trudng thuic vét hiéu qua & mot s6 loai,
bao gém 6t, mu tat, ca chua, ké ngoc trai, ngd va thudc
la. Ching c6 thé tang cudng san xuét sinh khoi va cai
thién cac thong s6 sinh trudng hinh thai va sinh ly khac
nhau (Lavanya ef al., 2025). Thuc vat tuong tac véi loai
C. globosum cho thay kha nang chiu dung t6t hon doi
V6i cac ap luc sinh hoc va phi sinh hoc; vi du nhu né
lam tdng sinh trudng ctia cdy ca chua ca vé s6 lugng ré
va khoi lugng, tang ham lugng chlorophyll thong qua
cd ché ting cudng qua trinh quang hgp, co ché tong
hgp gibberellins va indole acetic acid; tao thanh ndm ré
cong sinh cta cay dua chudt dya trén co ché lam biéu
hién céc gen troi d€ lam tang cic qud trinh téng hop
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phenylpropanoid, truyén tin hi¢u hormone thuc vat va
quang hop (Khalil et al., 2021; Khan et al., 2014; Lavanya
et al., 2025; Tian et al., 2022). Su cdng sinh ctia loai nAm
noi sinh nay mang lai lgi thé cho céy chu trong viéc van
chuyén va dong hoa cac hgp chét sinh hoa can thiét cho
su phat trién ctia ciy va chdng lai cac dp luc vé sinh hoc

AHL15

A, alternata OQB804549.7
A. alternata MK979375.1
A. allernata MK774675.1
A. alternata MH553296.1
A. alternaia MG282916.1
A. fenuissima MT735292.1
A. sichhorniae PX752279.1
A. eichhomiae PQ520930.1
A. eichhorniae PV528278.1
A. solani PZ306182.1

A. solani PZ306180.1

A. solani PZ306181.1
————— A, parri PX257947.1
A. porti PX257945.1

A. porri PX257346.1

A. infectoria PV162800.1

0.009

va phi sinh hoc (Seethapathy et al., 2023). Do d6, nghién
ctiu b sung vé tiém nang phat trién ché phdm sinh hoc
cho 2 chung ndm ndi sinh Alternaria alternata AHL15
va Chaetomium globosum AHR39 la rat can thiét va c6 y
nghia ca vé khoa hoc va thuc tién.

C. indicum GU563365.7
C. indicum GU583364.1
C. funicola KT357684.1
C. funicola KT357654.1
C. funicola KI357655.1

C. globosum MN547398.1

C. globosum MNOB956T.1
C. globosum KM268670.1

C. globosum KM268641.1

AHR39
C. cochliodes PZ242064.1
C. cochliodes KY275423.1

| C. cupreum EF026978.1

| C. cupreum DQ886937.1

0.05

Hinh 8. Cay phat sinh loai thé hién quan hé di truyén ctia ching AHL15 (trai) va AHR39 (phai) va cc loai ndm thudc chi
Alternaria va Chaetomium c6 tén gan nhét dua trén trinh ty ITS ctia cac loai tham khao trén ngan hang Genbank

Ghi chii: Thanh bar: d¢ bién dong 0,9% doi vdi chiing AHL15 va 5% ddi véi chimg AHR39. Cdy phdn loai duigc dung bing

phuiong phdp UPGMA trén phdn mém Geneious version 7.1.9.

Chaetomium globosum AHR39

Hinh 9. Dic diém hé sgi (trdi) va bao tti (phdi) ctia 2
ching ndm AHL15 va AHR39
IV. KET LUAN
Sang loc dugc 02 chiing ndm ndi sinh AHLI5 va
AHR39 ¢6 hoat tinh d6i khang ndm C. manginecans gay
bénh chét héo cay keo, c hiéu luic tic ché ndm gay bénh
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trong thi nghiém nuéi cdy doi khang lan lugt1a 71,8% va
72,3%. Hiéu luc tic ché sinh trudng ctia h¢ sgi ndm gay
bénh ctia dich loc nuoéi cdy thu tit 2 chiing ndm nay lan
lugt 12 91,7% va 87,1%. Hiéu luc tic ché sy hinh thanh
bao tt ndm gy bénh lan lugt la 96,0% va 83,6%, trong
khi hiéu luc tic ché sy ndy mam ctia ca 2 chiing déu dat
100%. Khoang cach vong khang ndm gy bénh ctia dich
chiét tit dich nuéi cay ctia chiing AHL15 dat 21,2 mm va
ctia chung AHR39 dat 5,2 mm.

Chung AHLI15 dugc dinh danh tén khoa hoc la
Alternaria alternata va ching AHR39 dugc dinh danh
tén khoa hoc la Chaetomium globosum. Hai chiing ndm
nay réat cd tiém nang phat trién san xuét ché phdm sinh
hoc phong trii bénh chét héo cay keo.
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The potential for biocontrol of Ceratocystis manginecans causesing acacia wilt disease
using endophytic fungi
Nguyen Manh Dat, Nguyen Thi Minh Hang, Nguyen Thi Loan,
Nguyen Thanh Tuan, Dao Ngoc Quang, Tran Thanh Trang, Nguyen Manh Ha
Abstract

This study aimed to screen endophytic fungal isolates with inhibitory activity against Ceratocystis manginecans. The results
indicated that 2 isolates, AHL15 and AHR39, demonstrated antifungal activity against C. manginecans, with inhibitory
efficacy of 71.8% and 72.3% in dual culture antagonism experiments, respectively. The culture filtrate from these 2 isolates
exhibited an inhibitory effect on mycelial growth of 91.7% for AHL15 and 87.1% for AHR39. Additionally, the efficacy in
inhibiting sporulation was 96.0% for AHL15 and 83.6% for AHR39, while both isolates achieved 100% inhibition in spore
germination. The inhibition zone diameter of the culture extract from isolate AHL15 was 21.2 mm, compared to 5.2 mm
for isolate AHR39. Isolate AHL15 was identified as Alternaria alternata, while isolate AHR39 was identified as Chaetomium
globosum. These isolates show significant potential for developing biological control agents against C. manginecans.

Keywords: Acacia hybrid, biocontrol, Ceratocystis manginecans, endophytic fungi, wilt disease
Ngay nhén bai: 05/5/2026 Nguoi phan bién: PGS.TS. Nguyén Thi Thanh Xuén, TS. Nguyén Dtic Huy
Ngay duyét dang: 11/6/2026 Ngay phan bién: 06/5/2026

TUYEN CHON VI KHUAN Bacillus VA Pseudomonas PHAT HUYNH QUANG
TRONG KIEM SOAT SINH HOC BENH HEO RU TREN CAY DUA LEO

Doan Thi Kiéu Tién', La Thuy Dung', Neang Chanh Dy', Nguyén Thi Thu Nga"*
TOM TAT

Nghién ctiu nham sang loc cac vi khudn ving ré thudc chi Pseudomonas phat huynh quang va chi Bacillus c6 kha
nang phong bénh héo rii trén cay dua leo trong diéu kién nha ludi. Nam Fusarium oxysporum dugc xac dinh la tac nhan
gdy bénh héo rii trén ciy dua leo dua trén cic dac diém hinh thai nhu khudn lac mau trang min dan vao nhau, mat duéi
thuong cd sac t6 tim, hinh thanh tiéu bao tt va dai bao tii. Bén canh d6, mau ndm ky hiéu FocN1 dugc gidi trinh tu viing
ITS cho thdy mtic d¢ tuong dong 96,11% véi loai Fusarium oxysporum. Dong ndm Fusarium oxysporum FocN1 phan lap
tai huyén Tra On, tinh Vinh Long (nay la x4 Tra On, tinh Vinh Long) la dong nim doc gay bénh héo rii trén cay dua leo
trong diéu kién nha ludi. Két qua phéan lap dugc mot traim mudi tdm dong vi khuén viing ré cay dua leo, trong dé c6 chin
muoi dong thudc chi Bacillus, chiém 76,27%, va mudi lam dong thudc chi Pseudomonas phat huynh quang, chiém 12,71%.
Két qua sang loc vi khudn viing ré dya trén kha ning déi khang véi ndm Fusarium oxysporum da tim ra ba dong vi khuan
vung 1é Bacillus v6i ky hiéu B11, B13 va B18 ¢6 kha nang tic ndm Fusarium oxysporum véi hiéu sudt d6i khang lan lugt la
65,5%, 75,9% va 45,8%. Trong diéu kién nha ludi, ba dong vi khuan Bacillus v6i ky hiéu B11, B13 va B18 thé hién hiéu qua
kiém soat bénh & giai doan s6m, khac biét so v6i déi chiing khong xti ly. Trong d6, dong vi khuan Bacillus B13 & mét s6 10°

CFU/g dét, dat hiéu qua kiém soat bénh khoang 65%.

Tt khoa: Bacillus, bénh héo r, Fusarium oxysporum, Pseudomonas phat huynh quang

1. DAT VAN PE (Vasi¢ et al., 2025). Dic tinh ton luu lau dai cia nim
Bénh héo rit do ndm Fusarium oxysporum 1a mot ~ ONg ddt du6i dang bao tii hiu va kha ning lay lan qua
trong nhiing bénh hai nguy hiém va ph¢ bién trén dat, nlI('iF tudi va tan du thyc vat kh%én viéc quén lybénh
nhiéu loai cdy trong & cic ving san xuit néng nghiép &3P nhiéu kho khan. Trong thuc t€ san xudt, thuée bé(}
trén thé gidi, giy thiét hai dang ké vé nang suit va chat vé th‘ic vat hoa hoc van Ia bién phdp dugc sti dung phS
lugng ndng san (Agrios, 2005; Shahid et al., 2023). Trén bién,dé phong tritbénh héo ra. Tuy nhién, viéc lam dung
céy dua leo, bénh c6 thé xuét hién & tat ca cac giai doan thuéc héa hoc trong thoi gian dai khong chi lam gia ting
sinh trudng, tlf cdy con dén giai doan mang trdi, lam cay ~ 1guy €0 0 nhiém moi trudng, suy giam do phi nhiéu va
vang 14, héo i va chét, din dén t6n thét ning sust tu ~ dadang sinh hoc dit ma con thic ddy sy hinh thanh cac
40 dén 70% trong diéu kién bénh phét trién thuan lgi ~ quan thé ndm khang thudc, lam gidm hi¢u qua phong
tri va anh hudng dén tinh bén viing ctia hé thong canh
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