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Tém tit:

Xa khuén Streptomyces dwge danh gia c6 hoat tinh khang nhiéu loai vi nim giy bénh cay trong. Cac loai xa khuin
thudc chi Streptomyces thwong dwoce ing dung tao ché phim sinh hoc ding kiém soat bénh hai trong ndng nghiép.
Trong bai bio nay, tir 6 chiing xa khuan phén 1ap tir dit trong nghé tai Hung Yén da lya chon dwoc chiing xa
khuin XKH6 c6 hoat tinh khang dong thoi 5 loai nAm bénh thwe vat gdm Penicillium digitatum, Colletotrichum
gloeosporioides, Aspergillus niger, Fusarium oxysporum va Aspergillus flavus. Dac biét, dich nuéi cfiy chiing xa khuin
XKH6 kiém soat 100% kha ning giy bénh ciia 3 loai nAm P. digitatum, C. gloeosporioides, A. niger khi 1ay nhiém
nhén tao trén quéi cam va tao. Ching XKH6 dwoc dinh danh thudc loai Streptomyces murinus dwa vao dic diém vé
hinh thai va phan tich trinh tw gen 16S rRNA. XKHG6 c6 d twong dong la 100% khi so sanh trén GenBank. Chiing
S. murinus XKH6 ¢6 trién vong trong phat trién ché phidm vi sinh kiém soat P. digitatum, A. niger, C. gloeosporioides
gy bénh ciy trong.

Tir khéa: Aspergillus niger, Colletotrichum gloeosporioides, d6i khang, P. digitatum, Streptomyces murinus, xa khuan.

Chi s6 phén logi: 1.6, 4.6

Assessment of the antifungal activity against plant pathogens of the

Streptomyces murinus XKHo strain isolated from soil growing Curcuma longa in Hung Yen province
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Abstract:

Streptomyces are evaluated to have strong antagonistic abilities against many species of plant pathogenic fungi.
Species of the Streptomyces genus are commonly applied in the creation of biological products used in the control of
agricultural diseases. In this article, from 6 actinomycete strains isolated from turmeric-growing soil in Hung Yen
province, the XKHG6 strain was selected for its simultaneous antifungal activity against five plant pathogenic fungi:
Penicillium digitatum, Colletotrichum gloeosporioides, Aspergillus niger, Fusarium oxysporum, and Aspergillus flavus.
Notably, the broth cultures of the XKH6 strain 100% effectively controlled the P. digitatum, C. gloeosporioides, and
A. niger on artificial infection of orange and apple. Based on morphological characteristics and 16S rRNA sequence,
the XKHG6 strain was identified as belonging to the species Streptomyces murinus. XKH6 has 100% similarity with S.
murinus on GenBank. The S. murinus XXHG6 strain has the potential for application in the development of biological
products for the control of the P. digitatum, C. gloeosporioides, and A. niger that cause crop diseases.

Keywords: actinomycete, antagonistic, Aspergillus niger, Colletotrichum gloeosporioides, P. digitatum, Streptomyces
murinus.
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1. it van de

Nam 1a mot trong nhing tac nhan gay bénh nghiém trong
& thue vat. Bao tir cac loai nAm bénh thuong duoc phat tan
nho gio, nudc hoac con trung, sau d6 bam vao bé mit cua
cay. Khi diéu kién thuan lgi, chu ky 1ay nhidm ctia ndm gay
bénh thuc vat bat dau bﬁng su nay mam cta bao tir va hinh
thanh h¢ soi ném Heé soi nim phat trién doc theo bé mit cay
chu, chiing tiét enzyme pha huy cau trac té bao thuc vét va
xam nhlem gdy ra céc triéu ching bénh khac nhau [1]. Nhiéu
loai ndm di dwoc ghi nhan 13 tac nhan giy bénh nghiém
trong trén cac loai cdy trong khac nhau. Trén cdy c6 mii,
Penicillium digitatum va Colletotrichum gloeosporioides 1a
hai loai ndm gay bénh phd bién. P. digitatum 13 loai nim
gdy bénh mdc xanh va thdi rung qua trén cdy c6 mai. Nim
Colletotrichum ctng dugc ghi nhén la tac nhan gy kho
canh, kho cudng qua, thdi cuéng qua giy rung ‘qua trén cdy
c6 mui [2 3] Asperglllus niger 1a mot trong sd cac nguyén
nhan phd bién gay th01 hong tdo 0 ca ha1 giai doan trudc va
sau thu hoach, gay ton that 16n vé kinh té [4, 5] Aspergzllus
Aavus 1a loai nam gay rnoc hong nong san pho bién, ching
¢6 kha ning sinh doc t6 aflatoxin gay ung thu [6]. Fusarium
oxysporum 13 tic nhan gay bénh héo rii trén nhiéu loai thuc
vat, loai nAm nay thuong xam nhiém vao ré cay trong [7]...

Nham kiém soat cic ndm bénh gdy hai thyc vat, nong
dan thuong st dung cac loai thuc héa hoc. Tuy nhién,
viéc lam dung cac loai thudc bao vé thuc vat hoa hoc co
thé gay ra mot sd hé qua trong nong nghiép, tac dong xau
t6i moi trudng va dic biét tao ra nhiéu nguy co tlem an vé
sirc khoe cho con ngudi. Do vy, viéc phat trién cac ché
pham sinh hoc dung trong kiém soat bénh hai trén cay trong
nham huéng toi nén nong nghiép xanh dang dugc quan tam
nghién ctru. Nhiéu loai xa khuan thudc chi Streptomyces
dugc sir dung trong kiém soat sinh hoc ddi véi cac loai ndm
bénh trong ndng nghiép. Cac loai xa khuén nay c¢6 kha ning
tlet cac chat chuyén hoéa thir cap nhu khang sinh hay mot
s6 doc td co hoat tinh trc ché sinh truong, ngan chan hodc
ti€u diét cac loai vi sinh vat khac [8]. Pay la co ché chinh
trong viéc kiém soat cac loai vi nAm gay bénh trén thuc vat
ctia xa khuan Streptomyces. Viéc tim kiém cac chung xa
khuan c6 kha ning kiém soét cac loai vi nim gy bénh thuc
vat phuc vu nghién ctru san xuét ché phém sinh hoc 14 can
thiét Céc két qua budc dau cua nghién ciru nay cho thiy
tiém nang tmg dung chung xa khudn Streptomyces murinus
XKH6 phén Iap tir dat trong nghé trong kiém soét nhleu loai
vi nAm gdy bénh trén thuc vat, dac biét voi mot 6 vi ndm
gay hong qua sau thu hoach.

2. B6i twong va phwong phap nghién ciiu
2.1. Poi twong
Céc mau dit viung ré cdy nghé vang (Curcuma longa)

sinh truong tdt, tréng tai huyén Khoai Chau, tinh Hung Yén
duoc thu thap st dung dé phan 1ap cac ching xa khuan.
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Ching nam P digitatum PdVN1, C. gloeosporioides
HGC201, A. niger N402, F. oxysporum SHO1, A. flavus
NRRL3357 gy bénh trén thuc vat, dugc cung cip boi Trung
tam Sinh hoc Thuc nghiém, Vién Ung dung Cong ngh¢.

Qua cam V2 (Viét Nam) va tao Gala (Canada) dugc mua
tai mot siéu thi & Ha Noi.

2.2. Phwong phap nghién ciru

2.2.1. Phan lap xa khudn tir mau dat thu thap

Mau dit dugc thu cach mat dat 10-15 cm va lay khoing
100 g dat xung quanh ving ré& cua cia cic cdy nghé khoe
manh, phat trién tot. Mau dat duoc bio quan trong tai nilon vo
trung, ghi day du cac thong tin vé mau. 10 g dat dwoc dua vao
binh tam gidc dung 90 ml nude cit vo tring, lic 250 vong/
phut trong 1-2 gi¢ thu duge dung dich 10, dung dich tiép tuc
duoc pha loang dén ndng do 10-. Cac méu dich pha lodng
duoc cay trén moi truong ISP4 co b sung cyclohexamide va
nystatin (60 pg/ml) dé trc ché vi khuan gram am va nim. Cac
dia dugc nudi ¢ 26-28°C trong thoi gian 5-7 ngay [9]. Cac
khuén lac xa khudn xuét hién duoc thuan khiét dé sir dung cho
céc nghién ctru tiép theo.

2.2.2. Phurong phdp thu bao tir ndm gdy bénh thuec vit

Cac chung nam P, digitatum PAVN1, C. gloeosporioides
HGC201, A. niger N402, F. oxysporum SHO1, A. flavus
NRRL3357 duoc nudi cdy trén moi trudng Potato dextrose
agar (PDA) trong 5 ngay & 25-28°C dé tién hanh thu dich bao
tur theo quy trinh cua K.T. Nguyen va cs (2016) [10]. Mat do
bao tir dugc xac dinh trén buong dém Thoma va sau d6 duoc
pha lodng vé 10¢ bao ta/ml dé sir dung cho cac thi nghiém
tiép theo.

2.2.3. Xdc dinh hoat tinh khang nam cia chu’ng xa khudn
phan lap bang phwong phap dat thoi thach va khuéch tan trén
dia thach

Pé sang loc nhanh cac ching xa khuén c6 kha nang khang
nidm bénh, cac thoi thach xa khuan (duong kinh 9 mm, xa
khuan dugc nudi trén moi truong ISP4 trong 3 ngay) duoc
dat trén bé mat dia moi truong PDA di cdy trai 50 ul dich
bao tir nAm (10° bao tir/ml). Cac dia thir duoc G ¢ nhiét do
25-28°C (nhiét d6 ma chung nim bénh sinh truong tdt) trong
3-5 ngay. Puong kinh vong khang nim =D - d; trong d6: D 1a
duong kinh vong khang (vong khong ¢ nim sinh truong); d
la duong kinh thoi thach [11].

Dé xac dinh kha nang khang ném bénh cta dich nudi xa
Kkhuan, chung xa khuan da lva chon dwoc nudi lic trong moi
trudng MT2, lic 200 vong/phut & 30°C. Dich nudi sau 7 ngay
duoc tién hanh ly tim 12000 vong/phuat (10 phat), loai bo sinh
khdi va thu phan dich trong (dich thu dwoc sir dung cho thi
nghiém danh gia kha ning khang nim bénh trén mé hinh lay
nhidm nim bénh nhén tao cho qua va khuéch tan trén thach).
50 pl dich sau ly tim dugc bo sung vao mdi giéng trén dia
mdi trudng PDA da cdy 50ul dich bao tir nim (10° bao ti/ml).
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Kha ning khang nam dugc xac dinh sau 5 ngay o ¢ 25-28°C.
Puodng kinh vong khang nim = D - d trong d6: D 1a duong
kinh vong khang (vong khong co6 nam sinh truong); d la
duong kinh giéng thach [11].

2.2.4. Xac dinh kha nang kiém sodt P digitatum, C.
gloeosporioides gy bénh trén qua cam va A. niger gdy bénh
trén qud tdo cia dich nuéi ching xa khudn tuyén chon

Qua trinh danh gia kha ning kiém soat nam bénh trén mo
hinh qua duoc tién hanh theo T.X. Vu va cs (2023) [2]. Qua
cam va tdo dugc lam sach bang nudc cat vo trung va ethanol
70%, sau d6 dé kho ty nhién trong vong 2-3 gio ¢ nhiét do
phong. Cam va tao duoc tao vét thuong x4m nhidm bing
tam nhon v tring (vét thuong xam nhidm c6 kich thude dai
10 mm va sau 2 mm). Ching nim P, digitatum PdVN1, C.
gloeosporioides HGC201 dugc st dung cho thi nghiém lay
nhiém trén cam, 4. niger N402 dugc st dung cho thi nghiém
lay nhiém trén tao. Thi nghiém duoc chia lam 2 nhém: nhém
lay nhiém nim va nhom khéng lay nhiém ndm. Trong mdi
nhém co6 3 10 thi nghiém: ¢ 16 thi nghiém 1, qua dugc ngadm
trong nudc cat vo trung; 16 thi nghiém 2, qua dugce ngam trong
dich nudi xa khuén va 16 thi nghiém 3, qua dugc ngam trong
mancozeb 0,25% trong 30 phat va dé kho tw nhién. Nhom lay
nhiém ndm: cac vét thuong da tao trén vo qua duge nhidm 10
ul dich bao tir ndm bénh (ndng d6 10 bao tir/ml). Thi nghiém
duoc bé tri trong hop kin vo tring & 25°C. Quan sat, chup anh
va xac dinh ty 1& qua bi thdi hong hodc khong thdi hong & cac
16 thi nghiém dé d4anh gia kha nang khang nim cua dich nuoi
xa khuan sau 5-7 ngay. Mdi 16 thi nghiém gdm 10 qua va lap
lai 3 lan.

2.2.5. Phuwong phap dinh danh ching XKH6

Chung XKH6 duoc xac dinh ddc diém hinh thai khuan
lac trén dia moi truong ISP4. Dac diém hé soi duoc xac dinh
bang cach dit lamen nghiéng mot goc 45° v6i bé mit moi
trudng va vudng goc véi dudng cdy, sau 5 ngdy & nhiét do 26-
28°C, lamen dugc quan sat dudi kinh hién vi. Ngoai cac dac
diém hinh thai, ching xa khuan XKH6 duoc dinh danh dua
trén trinh tu 16S rRNA. Chung XKH6 duoc tich chiét DNA
theo quy trinh ciia V.T. Tran va cs (2017) [12]. Mdu DNA
duoc su dung dé khuéch dai trinh tu 16S rRNA
cta chung XKH6 bang k¥ thuat PCR sir dung
cip mdi dic hidu cho trinh ty 16S rRNA la
fD1 (5’-AGAGTTTGATCCTGGCTCAG-3’)/
rP1 (5’-ACGGTTACCTTGTTACG ACTT-3’)
[13]. San phim sau xét nghiém sinh hoc phan
tor (PCR) duoc kiém tra bang phuong phap
dién di trén gel agarose (0,7%) va tién hanh
tinh sach bang b kit ciia hing Promega. San
pham sau tinh sach dwgc giai trinh ty boi Cong
ty 1st BASE. Phan tich va so sanh trinh ty gen
thu dugc vai cac trinh ty trong co so dir li¢u
ctiia GenBank va xay dung cay phat sinh loai su
dung chuong trinh MEGAG6 [14].

Dat thach xa khuan

Dich nuéi xa khuén
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A. niger
N402

3. Két qua va ban luan

3.1. Phén lap, ’tu_}ié:n chon chiing xa khuin c6 kha
nang khdang mgt s6 nam bénh thuc vit

Nghién ctru da tién hanh thu thap cac mau dat ving ré ciy
nghé vang sinh trudng tot trong tai Khoai Chau, Hung Yén
va tir d6 da phan lap duoc 6 ching xa khuan. Khao sat hoat
tinh khang nam A. niger, C. gloeosporioides, F. oxysporum,
P, digitatum va A. flavus bang phuong phap dit thoi thach
cho thiy, ching XKH6 c6 kha ning khang ca 5 loai ndm
bénh nghién curu voi kich thudc vong khang trung binh dat
tuong ung la 30, 33, 4, 20, 5 mm. Hon nita, dich nudi ching
xa khuan XKH6 trén moi truong MT2 sau 7 ngay cling thé
hién hoat tinh khang ca 5 loai niam bénh, trong do thé hién
hoat tinh khang manh nhét ddi v6i ndm bénh A. niger, C.
gloeosporioides va P. digitatum v&i kich thuéc vong khang
trung binh dat tuong Gng 1a 40, 35, 30 mm (hinh 1).

Viée tim kiém, danh gia kha ning khang nim bénh trén
cy trong cua cac chung xa khuén nhim phat trién cac bién
phép hiéu qua trong kiém soat bénh hai nong nghiép luén dwoc
cac nhom nghién ctu trén thé gi6i ciing nhu & Viét Nam quan
tam. Nhom nghién ctu ctia X.F. Li va cs (2020) [15] da xac
dinh dugc kha ning khang ndm F oxysporum ciia cac chung xa
khuén duoc phan lap tu dat ving 1é cay mudp dang Momordica
charantia trong tai Trung Qudc. Viéc g dung chung xa khuan
nay da thic day su tang truong va phat trién ctia ré va than, dong
thoi cai thién ning suat mudp dang ngoai dong rudng [15]. W.
Shen va cs (2024) [16] da tuyén chon dugc chung xa khuén .
graminearus STR-1 tir d4t ving ré cdy lua c6 kha ning khang
dong thoi cac vi nam gay bénh thuc vat Magnaporthe oryzae,
Rhizoctonia solani, F. graminearum, Ustilaginoidea virens va
Bipolaris maydis. B.T. Tran va cs (2021) [11] dé phan 1ap, tuyen
chon dugc ching xa khuan S. albulus XK1 tir dat ving 1é cdy
cam c6 hoat tinh khang ndm P, digitatum va C. gloeosporioides
gay bénh thdi rung qua trén cdy cam. Ching xa khudn S. albulus
XK1 duoc danh gia tiém ning cho phat trién ché pham sinh hoc
kiém soat vi ndm gy bénh thdi rung qua trén cay c6 mii [11].
Nhu véy, két qua danh gia so bo cho thdy, chung XKH6 khang
manh 3 lodi nam P, digitatum, C. gloeosporioides va A. niger,
day 1a can cir khoa hoc quan trong dé dinh hudng tng dung

A. flavus
NRRL3357

C. gloeosporioides
HGC201

F. oxysporum
SHO1

P. digitatum
PdVN1

Hinh 1. Kha ning khang mét s vi nAm gay bénh thuwc vat clia chiing xa khuin XKH6.
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ching xa khuan XKH6 trong nghién ciru san xuat ché pham
sinh hoc phong trir ndm bénh hai cay trong.

3.2. Khi ning kiém sodt nim P digitatum, C.
gloeosporioides giy bénh trén cam va nim A. niger gdy bénh
trén tdo cua dich nudi chiing xa khuin XKH6

Nim P, digitatum da dugc nhidu nghién ctru ghi nhan 1a
nguyén nhan gy bénh thdi mbe xanh, nam C. gloeosporioides 1a
tac nhan gy thi cudng qua gay rung qua trén cdy c6 mui [2]; 4.
niger 1a mot trong so cac loai nam gay thoi hong tao & ca hai giai
doan trudce va sau thu hoach [4, 5]. Dich nudi sau ly tam ctia chung
XKH6 c6 hoat tinh khang voi P. digitatum, C. gloeosporioides va
A. niger khi tho nghiém trén moi truong thach PDA. Viéc danh
gi4 hoat tinh khang cac loai nim nay trén qua 1a rit can thibt dé
dinh huéng st dung chung XKH6 dé tao ché phim phong trir
bénh do 3 loai vi nim trén gay ra trén nong san.

Khéng gay nhiém nédm

Gay nhiém nadm P. digitatum
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Nghién ctru tién hanh danh gid kha ning kiém soat P
digitatum gy théi mdc xanh trén qua cam ciia dich nudi cdy
chung XKH6. Sau 5-7 ngay, & nhom thi nghiém khong lay
nhiém bao tir nAm P. digitatum cho thiy, cam dwoc ngam véi
nude cét, dich nuéi cdy ching XKH6 va dung dich Mancozeb
(2,5 mg/ml) khong xuét hién hién twong mde (100% s6 cam thir
nghiém khong xuat hién nim mdc gy hong thbi qua). Nhu vay,
nude cat, dich nudi c?iy ching XKH6 va dung dich Mancozeb
khong 1am anh huong t6i cam. O nhém thi nghiém c6 lay
nhiém bao tir ndm P. digitatum, 100% s6 cam duogc ngam véi
nudc cit da xuat hién thdi mde sau 5 ngay va sau 7 ngdy toan
bd bé mit cam d3 bi théi mde. O mau cam ngam voi dung dich
Mancozeb (2,5 mg/ml) va ¢6 lay nhiém nam P, digitatum, cam
ciing da xuat hién hién tuong thoi mdc, tuy nhién qua trinh thdi
mdc cham hon so véi mau cam xir 1y v6i nude cat. Mancozeb
1a thudc hoa hoc diét ndm hai trong nong nghiép, loai thude
nay da co nhitng nghién ctru ghi nhan nhiing anh hudng nhat

dinh t6i strc khde con nguoi [17]. Trong khi

Dich xa khudn  Mancozeb (2,5 mgimi) Nwoc

Nwée

5 ngay

7 ngay

Hinh 2. Hoat tinh khang nadm P. digitatum cta dich nuéi chiing XKH6 trén qua cam.

Khéng gay nhiém nédm

Dich xa khuén

Gay nhiém ndm C. gloeosporioides

6, cam dugc ngdm véi dich nudi cy ching
XKH6 khong bi thoi mbe (100% s6 cam thir
nghiém déu khong bi théi mdc) (hinh 2). Tir
d6 cho thay, dich nudi cdy ching XKH6 co
kha nang kiém soat hidu qua sy gay bénh cua
nam P, digitatum trén cam sau thu hoach.

Mancozeb (2,5 mg/ml)

Tuong ty, khi d4nh gi4 kha ning kiém
soat nim C. gloeosporioides gy bénh thi
cudng qua cam cho thdy, dich nudi ching
XKH6 c6 kha ning kiém soat hidu qua nim
C. gloeosporioides. Sau 5-7 ngiy gy nhiém

Dich xa khuan

Mancozeb (2,5 mg/ml)

Hinh 3. Hoat tinh khang ndm C. gloeosporioides ctia dich nudi chung XKH6 trén qua cam.

Khéng gay nhiém nédm

Gay nhiém nadm A. niger

nim C. gloeosporioides trén 16 qua cam
duogc xt Iy véi dich nudi ching xa khuén
XKH6 va dung dich Mancozeb khong thiy
xuét hién triéu chiing bénh cling nhu sy sinh
truong cua ndm C. gloeosporioides. Trong
khi d6 sau 5-7 ngay, 100% s qua cam tai 16
xir 1y voi nude cat, ndm C. gloeosporioides
da sinh truong gy thdi tir phan cudng qua
va lan rong vi tri thdi trén qua (hinh 3). Dich
nudi ching xa khuan XKH6 hoan toan ¢6 thé
thay thé thude diét nAm hoa hoc Mancozeb

Mancozeb (2,5 mg/ml)

Nwéc Dich xa khu&n Mancozeb (2,5 mg/ml) Nuéc
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Dich xa khuédn Mancozeb (2,5 mg/ml)

i

Hinh 4. Hoat tinh khang ndm A. niger ctia dich nudi chiing XKH6 trén qua tao.

trong kiém soat nam C. gloeosporioides.

Dich nuéi cay ching XKH6 ciing thé hién
kha ning kiém sodt hiéu qua ndm A. niger
gay bénh théi hong tao. O 10 thi nghiém lay
nhiém nim A. niger, tdo dugc ngadm voi dich
nudi cdy chung XKH6 khong bi thdi hong
do ndm A. niger gy ra (100% s6 qua tao thir
nghiém khong xuét hién vét thdi) (hinh 4).
Kha nang kiém soat hi¢u qua cac loai nam
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(A)

c D
(©) XKHG (D)

Streptomyces murinus TENO1 (OQ561246.1)
Streptomyces murinus JKTJ-3 (OK271440.1)
Streptomyces murinus CL20 (0Q561298.1)
Streptomyces murinus CL12 (OQ564377.1)

100

90

Streptomyces murinus CL17 (OQ565633.1)
Streptomyces murinus ANY1 (OR857024.1)
XKH6

Streptomyces murinus K21C32 (MT124459.1)

89 Streptomyces gancidicus Kris2 (MT588801.1)
881 Streptomyces flavomacrosporus EAJJ-S3 (KY908451.1)
Streptomyces viridochromogenes ROA131 (MW990030.1)

491|7_L7 Streptomyces griseoincarnatus MAB30 (MN534341.1)

86 L Streptomyces akiyoshiensis S01 (HQ850404.1)

Streptomyces xiamenensis IMB16-153 (MG190750.1)

r Streptomyces scopuliridis SCSIO ZJ46 (KJ784514.1)

—
0.0050

Streptomyces araujoniae HSA312 (MN902069.1)
Streptomyces griseus DSM 40932 (GU383161.1)

% Streptomyces cavourensis A15 (KF304797.1)

Hinh 5. Dinh danh chiing XKH6. (A) Hinh thai khuan lac trén méi trwdng 1ISP4; (B) Khuén ty va cAu trdc sinh bao tr; (C) Két qua dién di san phadm

PCR; (D) Cay phat sinh chiing loai; M: marker (1 kb).

bénh P, digitatum, C. gloeosporioides va A. niger co thé do
chiing xa khudn XKH6 da sinh tong hop céc san pham trao
ddi chét thir cap nhu khang sinh, mot s6 doc t6... ¢6 kha ning
diét nam [8]. Viéc str dung xa khuéan dé phong trur vi nam P
digitatum, C. gloeosporioides va A. niger gy bénh trén cay
tréng tai Viét Nam chua c6 nhiéu. Trong khi d6, céc loai nam
nay 14 tac nhan gy bénh céy trong rat phd bién. Vi cac két qua
thu dugc vé kha nang kiém soat hiéu qua ndm P. digitatum, C.
gloeosporioides va A. niger trén moi truong thach va trén mo
hinh qua ctia dich nudi XKH6 cho thay, ching XKH6 co tiém
nang dé tao ché pham phong trir nAm bénh thyc vat.

3.3. Dinh danh chiing XKH6

Dé c6 thé str dung ching xa khuan XKH6 trong san xuét ché
pham sinh hoc tmg dung trong nong nghiép thi viéc dinh danh
chinh x4c ching XKH6 13 can thiét. Trén moi truong ISP4,
chiing XKH6 hinh thanh khuén lac 16i, duong kinh khuén lac
tir 3-3,5 mm (sau 3-5 ngay), khuan lac ¢6 cac nép nhin, tir mau
tring chuyén sang mau nau... Khi quan sat tiéu ban dudi kinh
hién vi, chung XKH6 hinh thanh khuan ty co chat phan nhanh.
Khuén ty khi sinh hinh thanh cudng sinh bao tir, chudi bao tir
dang luon séng (hinh 5A). Pay 1a nhimg dic diém dién hinh
cua chi xa khuan Streptomyces [18].
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Két qua PCR khuéch dai trinh ty 16S rRNA ciia ching
XKH6 sir dung cip modi fD1/tP1 cho mot bang DNA duy
nhat (khoang 1500 bp) (hinh 5C). San phim sau PCR duoc
tinh sach, giai trinh ty, so sanh voi dir li¢u trén GenBank va
str dung phin mém MEGA6 dé xdy dung cdy phat sinh loai
cho thiy, ching XKH6 duoc dinh danh 1a Streptomyces murinus
XKH6 (trinh tir 16S rRNA c6 do tuong dong 1a 99,9%) (hinh 5D).

Xa khuan S, murinus da duoc ghi nhan c6 kha ning khang nhidu
loai ndm bénh thue vat. B. Dhillon va cs (2023) [19] d4 giai va phan
tich trinh tu toan b hé gen cua loai xa khuén S, murinus. Bo gen
duoc xac dinh co kich thudc 8,3 Mb, véi ham lugng GC 71,96%
va chita 37 cum chat chuyén hoa thir cip (SMC). Trong céc chét
chuyén héa thir cép, nghién ctru di xéc dinh ching S, murinus sinh
chat khang ndm pentamycin (fungichromin) va do sy quy dinh cta
gen SPCI1 [19]. M. Ge va cs (2023) [20] d4 cho thiy tiém ning cia
loai xa khuan S. murinus trong phét trién ché pham kiém soat ndm
Pythium aphanidermatum gay bénh hai dua héu. Tai Viét Nam,
cac nghién ctru vé loai xa khuan S, murinus khong ¢ nhiéu. TT.T.
Nguyen va cs (2022) [21]d4 phan 1ap va tuyén chon dugc ching
S. murinus khang nim C. acutatum gy bénh than thu trén thanh
long. Chua ghi nhan nghién ctru ndo dé cap téi kha ning khang nim
P. digitatum, C. gloeosporioides, A. niger, F. oxysporum va A.
flavus cia xa khuén S. murinus, dic biét 1a kha nang kiém sodt ndm



P digitatum, C. gloeosporioides va A. niger trén md hinh qua.
Két qua nghién ctru nay la co s¢ quan trong dé st dung ching
xa khuén S, murinus XKH6 trong san xuét ché pham phong trir vi
ndm hai cay trong.

4. Két luan

Chung xa khuin XKH6 dwoc phan lap va tuyén
chon tir dat ving ré cdy nghé trong & Hung Yén c6 kha
ning khang cac loai ndm bénh thuc vat gdm A. niger, C.
gloeosporioides, F. oxysporum, P. digitatum va A. flavus voi
kich thudc vong khang nam xac dinh theo phuong phap dat
thach dat trung binh tuong tng 1a 30, 33, 4, 20, 5 mm. Pac
biét, dich nuoi céiy chung xa khuén XKH6 c6 kha nang kiém
soat hoan toan su gdy bénh cua 3 loai ndm P digitatum,
C. gloeosporioides, A. niger trén mo hinh iy nhiém ndm
bénh nhan tao ¢ qua cam va tdo. Chung XKH6 dugc dinh
danh thuc loai Smreptomyces murinus dya trén mot sb dac
diém v& hinh thai va phén tich trinh tr gen 16S rRNA. Chung S.
murinus XKH6 ¢o trién vong trong phat trién ché pham vi
sinh dung trong kiém soat ndm bénh P. digitatum, A. niger,
C. gloeosporioides trén cdy trong.

TAI LIEU THAM KHAO

[1]1 G. Dochlemann, B. Okmen, W. Zhu, et al. (2017), “Plant
pathogenic fungi”, Microbiology Spectrum, 5(1), pp.1-23, DOI: 10.1128/
microbiolspec.funk-0023-2016.

[2] T.X. Vu, T.B. Tran, M.B. Tran, et al. (2023), “Efficient control
of the fungal pathogens Colletotrichum gloeosporioides and Penicillium
digitatum infecting citrus fruits by native soilborne Bacillus velezensis
strains”, Heliyon, 9(2), pp.1-11, DOI: 10.1016/j.heliyon.2023.¢13663.

[3] R. Kaur, H. Rewal, A. Sethi (2007), “Pre-harvest stem-end rot
in citrus cultivars due to Colletotrichum gloeosporioides”, European
Journal of Horticultural Science, 72(1), pp.20-25.

[4] Y. Zheng, X. Jia, Y. Ran, et al. (2022), “Inhibition effect of
Aspergillus niger and quality preservation of apple by in-package
sterilization medium flow of circulating”, Scientia Horticulturae, 293,
DOI: 10.1016/j.scienta.2021.110708.

[5] JR.A. Obaidi, N. Rahmad, N.M. Hanafi (2023), “Aspergillus
niger causing fruit rot disease on rose apple in Malaysia”, New Disease
Reports, 48(1), pp.1-2, DOI: 10.1002/ndr2.12216.

[6] L. Antiga, S.R.L. Starza, C. Miccoli, et al. (2020), “Aspergillus
flavus Exploits maize kernels using an “orphan” secondary metabolite
cluster”, International Journal of Molecular Sciences, 21(21), pp.1-17,
DOI: 10.3390/ijms21218213.

[7] Y.C. Chen, C.L. Wong, F. Muzzi, et al. (2014), “Root defense
analysis against Fusarium oxysporum reveals new regulators to confer
resistance”, Scientific Reports, 4(1), pp.1-10, DOI: 10.1038/srep05584.

[8] M.E. Hibbing, C. Fuqua, M.R. Parsek, et al. (2010), “Bacterial
competition: Surviving and thriving in the microbial jungle”, Nature
Reviews Microbiology, 8(1), pp.15-25, DOI: 10.1038/nrmicro2259.

[9] AK. Passari, V.K. Mishra, R. Saikia, et al. (2015), “Isolation,
abundance and phylogenetic affiliation of endophytic actinomycetes
associated with medicinal plants and screening for their in vitro
antimicrobial biosynthetic potential”, Frontiers in Microbiology, 6, pp.1-
13, DOI: 10.3389/fmicb.2015.00273.

KHOA
BCONGHI\?GCI:-IE

66(11) 11.2024

s Khoa hoc Tu nhién | Khoa hoc su séng; Khoa hoc Néng nghiép | Céng nghé sinh hoc trong ndng nghiép, thiy san

[10] K.T. Nguyen, Q.N. Ho, T.H. Pham, et al. (2016), “The
construction and use of versatile binary vectors carrying pyrG auxotrophic
marker and fluorescent reporter genes for Agrobacterium-mediated
transformation of Aspergillus oryzae”, World Journal of Microbiology
and Biotechnology, 32, pp.1-9, DOI: 10.1007/s11274-016-2168-3.

[11] B.T. Tran, T.H. Nguyen, B.M. Tran, et al. (2021), “Studying on
the antifungal activity of the actinomycete XK1 isolated from growing
orange’s soil against pathogenic fungi causing disease in citrus”,
Vietnam Journal of Science and Technology - MOST, 63(5), pp.41-45,
DOI: 10.31276/VIST.63(5).41-45 (in Vietnamese).

[12] V.T. Tran, T.B.X.L. Do, T.K. Nguyen, et al. (2017), “A simple,
efficient and universal method for the extraction of genomic DNA
from bacteria, yeasts, molds and microalgae suitable for PCR-based
applications”, Vietnam Journal of Science, Technology and Engineering,
59(4), pp.66-74, DOI: 10.31276/VISTE.59(4).66-74.

[13] W.G. Weisburg, S.M. Barns, D.A. Pelletier, et al. (1991),
“168 ribosomal DNA amplification for phylogenetic study”, Journal of
Bacteriology, 173(2), pp.697-703, DOI: 10.1128/jb.173.2.697-703.1991.

[14] K. Tamura, G. Stecher, D. Peterson, et al. (2013), “MEGAG6:
Molecular evolutionary genetics analysis version 6.0”, Molecular Biology
and Evolution, 30(12), pp.2725-2729, DOI: 10.1093/molbev/mst197.

[15] X.F. Li, Y.H. Tian, H.Y. Peng, et al. (2020), “Isolation, screening
and identification of antagonistic actinomycetes to control Fusarium
wilt of Momordica charantia”, The Journal of Applied Ecology, 31(11),
pp-3869-3879, DOI: 10.13287/1.1001-9332.202011.036.

[16] W. Shen, R. Liu, J. Wang, et al. (2024), “Characterization of
a broad-spectrum antifungal strain, Streptomyces graminearus STR-1,
against Magnaporthe oryzae”, Frontiers in Microbiology, 15, pp.1-12,
DOI: 10.3389/fmicb.2024.1298781.

[17]A.V.A.Pirozzi,A. Stellavato,A.L. Gatta, etal. (2016), “Mancozeb,
a fungicide routinely used in agriculture, worsens nonalcoholic fatty liver
disease in the human HepG2 cell model”, Toxicology Letters, 249, pp.1-
4, DOI: 10.1016/j.toxlet.2016.03.004.

[18] Q. Li, X. Chen, Y. Jiang, et al.
identification of actinobacteria”,

(2016),
Actinobacteria -

“Morphological
Basics and
Biotechnological Applications, BoD - Books on Demand, pp.59-86,

DOI: 10.5772/61461.

[19] B. Dhillon, S. Chakrabarti (2023), “Draft genome sequence
of Streptomyces murinus strain SPC1 with antimicrobial potential
against fungal pathogens of palms”, Microbiology Resource
Announcements, 12(12), pp.1-3, DOI: 10.1128/MRA.00826-23.

[20] M. Ge, X. Cai, D. Wang, et al. (2023), “Efficacy of
Streptomyces murinus JKTJ-3 in suppression of Pythium damping-
off of watermelon”, Microorganisms, 11(6), pp.1-20, DOI: 10.3390/

microorganisms11061360.

[21] T.T.T. Nguyen, H.T. Nguyen, T.D.H. Nguyen, et al. (2022),
“Evaluation antifungal ability of Streptomyces sp. against Collectotrichum
causing anthracnose on dragon fruit”, Vietnam Journal of Agricultural
Sciences, 20(12), pp.1591-1598 (in Vietnamese).



