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Tom tat: Bénh dém 14 1a mot loai bénh hai anh huong nghiém trong ¢én muia mang do nam gay ra. Nam
Pilidium la mét trong nhiing tac nhan gay bénh nguy hiém cho thuc vat vai phd vat chi rong. Chung c6 thé
tac dong trén 14, qua va ré cay. Viéc quan ly cac bénh thyc vat va kiém soét dich bénh chua chiat ché dan
dén viéc lam dung thudc bao vé thuc vat gay anh hudong dén hé sinh thai va stac khoe con ngudi. Do do,
viéc xac dinh dugc tdc nhan gy bénh va tim kiém céc chung dbi khang hudng dén kiém soat sinh hoc la
xu thé hién nay trong xay dung nén ndng nghiép xanh. Trong nghién ciru nay, chiing nam méc Pilidium sp.
MD1 da dugc phan Iap tir mau bénh dém 1a dau tai Pa Lat. Khi phan tich trinh ty viing gene ITS, chang
nay dugc xac dinh thugc chi Pilidium va tuong dong 99.5% véi P. concavum. Qua thi nghiém sang loc vi
khuan ddi khang vai Pilidium sp. MD1, chung t6i thu dugc 8/50 ching c6 hoat tinh, trong dé, chung vi
khuan D18 c6 hoat tinh manh nhat. Khi phan tich dic diém dai thé, vi thé, kha ning sinh tdng hop catalase
va trinh tu 16S rRNA cho thdy chung D18 tuong dong 100% véi B. subtilis. Vi cac két qua dat dugc,
chung D18 cho thay tiém ning trong nghlen ctu ung dung san Xuat ché pham vi sinh nham kiém soét,
phong trir nAim méc trén cay dau tay, gép phan vao viéc phat trién nén ndng nghiép bén viing.

Tir khoa: bénh dém 14 dau tay, Bacillus subtilis, khdng méc, Pilidium

SCREENING OF ANTAGONISTIC BACTERIA STRAINS AGAINST Pilidium sp. MD1
CAUSING STRAWBERRY (Fragaria ananassa) LEAF SPOT

Abstract: Leaf spot is a common fungal disease that seriously affects crops, resulting in significant
economic losses. Pilidium is a dangerous plant pathogen that has a broad plant host spectrum as well as
several plant infection parts such as leaves, fruits, and roots. The improbable management of plant diseases
and disease control has led to the misuse of chemical pesticides, threatening the ecosystem and human
health. Therefore, the identification of pathogens and screening of antagonistic microbial strains towards
biological control is the current trend in developing eco-friendly agriculture. In this study, the mold strain
MD1 was isolated from leaf spot disease strawberry samples in Da Lat. ITS sequence analysis indicated
that this mold belongs the genus Pilidium and was 99.5% identical to P. concavum. In screening test for
antifungal effect against Pilidium sp. MD1, 8/50 bacterial strains were shown to have the antagonistic
activity, and among those, the strongest strain is D18 . Upon analyzing the macroscopic and microscopic
characteristics, the ability to biosynthesize catalase, and the 16S rRNA sequence, the strain D18 is
determined to be 100% identical to B. subtilis. In conclusion, The Pilidium sp. D18 is a potential strain for
applied research in order to produce bio-control products prevent leaf spot disease on strawberry and other
putative plant diseases caused by Pilidium, contributing to the development of sustainable agriculture.
Keywords: antifungal, Bacillus subtilis, Pilidium, strawberry leaf spot

1. GIOI THIEU

Dau tay (Fragaria ananassa) la cay an qua thugc ho Rosaceae, chi Fragaria, dugc thi truong wa chudng
boi gia tri dinh dudng cao ciing nhu hwong vi thom ngon. Dau tiy c¢6 ham lugng chét xo, vitamin C, acid
folic, kali va cac chat chdng oxy héa doi dao [1]. Do d6, dau tay 1a cay trdng mang lai lgi nhuan kinh té cao
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cho cac nganh néng nghiép, thuc pham va du lich. O nuéc ta, dau tay 1a dic san cua thanh phd Pa Lat, da
dugc trong hang chuc niam qua. Theo bao c4o ndm 2016 ciia Phong Kinh té Pa Lat, dién tich canh tac dau
tay tai day tr 100 dén 120 ha, tong san lugng binh quan khoang 1400 tan [2]. Tuy nhién, hi¢n nay viéc
trong dau tdy & Pa Lat chwa duoc thuc hién mot cach hiéu qua vi thiéu quan ly dat dai va kiém soat dich
bénh. Dau tay la cay trdng nhay cam, d& bi mam bénh tan cong trén 14 va qua. Trén thé gisi, dac biét 1a cac
khu vuc khi hau 6n doi dén can nhiét doi va nhiét dsi ¢ nhitng thoi diém c6 do 4m cao, nhiét do tir 20-
25°C, bénh dom la chiém hon 50% cac loai bénh thuong gap vé la & dau tay [3]. Tai Pa Lat, bénh d¢om 4
do ndm méc gy ra anh huong dén 14.6% ning suat va chat lugng dau tay [4].

Chi Pilidium gom 2 loai 16n 12 P. acerinum va P. concavum [5]. Nhém nghién ctru Sutton va Gibson (1977)
dé xac dinh P. concavum Ia tac nhan gay bénh thdi ré, thbi trai va dém 14 dau tay [6]. Cac nghién cau sau
nay cua Palm (1991), Geng va cong su (2012), Han va cong su (2017) da cho thay P. concavum Ia tdc nhan
gay bénh vai phé vat chu rong, trong d6 ¢ dau tay [7-9]. Pbi véi dau tay, ching cd kha ning giy bénh trén
trai va 14 1am thiét hai nang né dén niang suat va chat luong cy tréng. Tuy nhién, trong nghé trong dau tay
bénh nay van chua dugc nghién ciu nhiéu dan dén cac khuyén céo va bién phap phong trir bénh van con
han ché [10].

Hién nay bénh thuc vat do do ndm duoc chu yéu diéu tri bang cac thude hda hoc diét nAm nhu mudi ddng,
metalaxyl, methyl thiophanate, penthiopyrad, iprodione, propiconazole va chlorothalonil [11]. Mac du
thudc bao vé thyuc vat c6 ban chat hda hoc da dong vai tro quan trong trong kiém soat bénh hai cay trong,
viéc sir dung dai han cac hoa chat kho phan hay nay gay tich tu, 6 nhiém méi trudng va anh huong nghiém
trong dén sirc khoe con nguoi. Dong thai, viée diing thude hda hoc mot cach khong kiém soat nhu hign nay
gdy dot bién, gla tang cdc chung nam khéang thudc [12]. Trong béi canh d6, nham giam thiéu cac rui ro ciing
nhu théa man cac mdi quan tdm vé méi truong va sic khoe con nguoi, cac bién phap thay thé lién tuc duoc
tim kiém va nghién ctru. Trong d6, viéc st dung chung vi sinh vat SOng hoic cac san pham thir cip sinh
tong hop tir vi sinh vat c6 hoat tinh d6i khang lai tac nhan gay bénh, kiém soat sinh hoc dugc xem nhu 1a
mot bién phap thay thé day tiém ning.

Do d6 dé tai nay duoc thuc hién nham tuyén chon duogc chuing vi khuan ¢ kha ning Gc ché su phat trién
nam mdc gay bénh dém 14 dau tay. Tir d6 tng dung chung vi sinh nay ciing nhu cac hop chat thir cap vao
san xuét ché pham phong trir nim hai trén dau tay néi riéng va trén thuc vat néi chung mét cach c6 hiéu
qua, an toan, than thién véi méi truong.

2. VAT LIEU & PHUONG PHAP NGHIEN CUU

2.1. Phan lap nam méc

Tir cac mau 1a dau bénh ddm 14 thu nhan tai vuon dau Da Lat, cc chang nim méc duoc phan l1ap. L& dau
dugc khir tring bé mat lan luot voi nude cat vo trang, 1% sodium hypochlorite (1-2 phut), nudc cat vo
trung va duoc thim kho bang bong gon vé tring. Cac md bénh khoang 0.5-1 cm? dugc dit 1én mdi trudng
PGA (Potato glucose agar), u ¢ nhiét do phong. Cac chung nim méc duoc cdy chuyén va lam thuan trén
moi truong PGA va MEA (Malt extract agar). Dac diém hinh théi vi thé dugc quan sat bang tiéu ban phong
am dudi kinh hién vi quang hoc & d6 phong dai 400X va 1000X [13]. Cac chang nam mébc duge luu trix
bang phuong phap dong sau trong mdi trudng PG chira 20% glycerol tai diéu kién -80°C

2.2. Tai nhiém va tai phan 1ap nam méc gay bénh dém |4 dau tay

Nhim xac dinh chinh xac ddi twong gay bénh, thi nghiém tai nhiém va tai phan lap nim mdc duoc thuc
hién dya theo phuong phap Koch. Cac manh thach chura to nam 6 ngay tudi dugc dat 1én cac 1a dau sach
bénh da tao vét thuong. Mau duoc giit trong cac hop phong 4m vé tring va quan sét biéu hi¢n bénh trén la
mdi ngay. Cac mau 14 c6 két qua gay bénh twong tu nhu 1a bénh tai vuon dwgc ghi nhan va nim méc bénh
dugc tai phan lap. Nam méc tai phan lap phai c6 dic diém dai thé, vi thé tuong ty nhu chang gay bénh
tuong mg trén 14 déu. Khi do, chung nim phan 1ap tir mau bénh ban dau duoc xé4c dinh c6 kha ning giy
bénh dém 4 trén dau tay [14] Thi nghiém duoc lap lai 3 lan.

2.3. Pinh danh nim méc

Ving gene ITS duoc xem nhu 13 m3 vach DNA trong dinh danh vi sinh vat bai tinh bao ton cao. Do do,
cac ching nim méc duwoc giai trinh ty ving gene ITS véi cip modi: VID: 5'-
TTAAGTCCCTGCCCTTTGTA-3’ va LS266: 5>-GCATTCCCAAACAACTCGACTC-3’. Mau duoc giai
trinh ty tai cong ty TNHH Dich Vu va Thuong Mai Nam Khoa. Céc trinh tu gene twong dong dugc truy
Xuit tir Genbank (NCBI, [htpp://www/ncbi.nim.nhi.gov]) va sap giéng bang Clustal X2.1. Cay phat sinh
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loai duoc xay dung dua trén thuat toan Neighbor-Joining véi bootstrap 1000 1an lap bang phan mém Mega5
[15].

2.4. Tuyén chon vi khuan c6 kha niing c ché nam méc gay bénh dom la dau tay

Nam muoi chang vi khuan dugc phan lap tu nhiéu mau dét thu thap tir nhiéu dia Jphuong khac nhau (Ben
Tre, Tay Ninh, Lam Dong, Tp. Ho Chi Minh) va dugc Kiém tra kha néng trc ché nim méc gay bénh dém la
dau da dugc phan lap. Kha néng tc ché nim méc cua dich nudi ciy vi khuan duoc danh gia dia trén phuong
phap khuéch tan trén giéng thach. Céc chang vi khuan duoc hoat hoa trong méi truong LB (Luria Bertani)
long, lac 150 vong/phut, 37°C. Sau 16 gio nudi 1, dich nudi ciy dugc thu nhan bang phuong phap ly tam
13000 rpm trong 10 phut va loc bang mang loc vo triing 0, 20 pm. D4i voi nam mébc, moi truong PGA dugc
sir dung dé hoat hoa & nhiét o phong. Cac manh thach giong méc 6 ngay tudi co duong kinh 5.0 mm dugc
dat vao tam dia thi nghiém (méi truong PGA véi 10 mL/dia ¢ = 8 cm). Sau 2 ngay, trén cac dia nay duoc
duc cac giéng thach cach mép dia 1.0 cm dong thoi nho 100 pL dich nudi cdy caa cac chung vi khuan, 4 ¢
nhiét &6 phong. Hoat tinh khang nim dugc danh gia dua trén ban kinh viing &c ché sy phat trién hé soi to
nam (R = D-d, mm). Trong d6, D 1a d6 dai hé soi to nam khi duoc phét trién binh thuong va d 1a do dai hé
soi to nam khi c6 sy hién dién ciia dich nudi cy vi khuan. Higu sb R voi céc gia trj lan luot 1a R > 10.0
mm, 2.0 <R < 10.0 mm va R < 2.0 mm tuong trng cho mue do uc ché manh, trung binh hay yeu caa dich
nudi cay vi khuan [16]. Dua vao két qua nay, chung vi khuan c6 kha nang tic ché chung nam moc gay bénh
duoc tuyén chon. Thi nghiém duoc lap lai 3 1an. Céac chang vi khuan duoc luu trit bang phuong phap dong
sdu trong méi truong LB chira 20% glycerol tai diéu kién -80°C

2.5. Pinh danh vi khuan

Chung vi khuan c6 kha nang wc ché nam méc gay bénh dugc dinh danh bang dic diém hinh thai dai thé, vi
thé, kha ning sinh tong hop catalase va phan tich trinh ty ving gene 16S rRNA. Ving gene 16S rRNA
dugc giai trinh ty v&i cip mdi 27F: 5-AGAGTTTGATCMTGGCTCAG-3’ va 1540R: 5°-
AAGGAGGTGATCCAACCGCA-3’. Mau duoc giai trinh tu tai cong ty TNHH Dich Vu va Thuong Mai
Nam Khoa. Céc trinh tuy gene twong dong dwoc truy xuit tr Genbank (NCBI,
[htpp://wwwi/ncbi.nlm.nhi.gov]) va sap giéng bang Clustal X2.1. Cay phéat sinh loai duoc xay dung dua
trén thuat toan UPGMA véi Bootstrap 1000 lan lap bang phan mém Mega5 [17].

2.6. Phwong phap thong ké va xir ly s liéu

S6 liéu thu thap duoc tinh gid tri trung binh céc 1an lap lai, do léch chuan. T4t ca cac s6 lidu dugc xu ly trén
Excel va thdng ké bang phan mém Statgraphics XVIII.

3. KET QUA VA THAO LUAN
3.1. Phan lap nAm méc gay bénh dém la

) ,)////10’"“

Hinh 1: Hinh thai dai thé va vi thé (X400) chung MD1 duoc phan I4p tir mau bénh dom I dau. Mau la dau bi bénh
dom la (A). Khuan lac chung MD1 trén méi truong PGA va MEA sau 4 ngay nudi cay (B-C). Khuan lac chung
MD1 trén méi truong PGA sau 6 ngay nudi cay (D). Conidiomata chung MD1 (E). Cuong sinh bao tir (F-G-H).

Bao tu (1).
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Bénh dom 14 thuong bat dau tai mat trén phién 14 véi cac vét bénh nho, hinh tron, mau nau dén nau sam,
duong kinh tir 2-5 mm rdi lan dan xubéng mat duéi. Doi khi, vi tri trung tam dém bénh ¢6 hién tugng kho,
bac mau. Dong thoi, mé 14 xung quanh vi tri bénh bat dau chuyén mau tir vang sang nau sam, héo va khod
dan [10]. Tai vuon dau Da Lat, Lam Ddng, nhitng mau co triéu chimg dic trung cua bénh dém 14 da duoc
thu nhan (Hinh 1A). Chung nim mbc MD1 di dugc phan lap va 1am thuan tir nhiing mau la bénh nay. Sau
4 dén 6 ngay nudi cay trén moi truong PGA va MEA ¢ nhiét do phong, dic diém hinh thai dai thé va vi thé
cia MD1 d3 duoc ghi nhan va ddi chiéu véi nghién ctu caa Palm va cong su (1991) [7].

Khuan lac ching MD1 sau 4 ngay nudi ciy trén mdi truong PGA c6 kich thuéc khoang 5 cm, mau hong
cam, bé mat dang bong min, c6 cac vong tron dong tam (Hinh 1B). Tuy nhién, khi nudi cay ching MD1 ¢
cuing nhiét d6 va thoi gian nudi ciy, trén moi truong MEA, khuan lac MD1 ¢6 nhiéu diém khéac biét. Khuan
lac c6 kich thuéc nho hon, bé mat chia thily, cac vong tron dong tam xuat hién nhiéu va r rét hon, mau sic
khuan lac tir vang dén nau, bé mat dang nhung (Hinh 1C). Khi nudi ciy chiung MD1 trén méi truong PGA
dén 6 ngay, khuan lac co kich thudc khoang 7 cm, mau nau cam, bé mat xuat hién cac vong tron dong tam,
chia thiy va bat dau hinh thanh qua thé vo tinh (pycnidial conidiomata) mau nau dam dic trung cho bd
Sphaeropsidales (Nganh N4m bt toan, 16p Coelomycetes) (Hinh 1D-E). Hé soi to trong sudt, phan nhénh,
khéng c6 vach ngan. Dau soi to ndm hinh thanh thé binh mang bao tir tran, dang don bao, hoi cong va nhon
& hai dau (Hinh 1F-I). Két qua nay tuong dong véi nghién ctiu cua Palm va cong su (1991) khi lan dau
phan tich vé dic diém phan loai va hinh thai cua Pilidium concavum [7]. Nam 2004, Rossman va cong su
d3 nghién ctru vé dic diém dai thé, vi thé va phan tich di truyén bing céc k§y thuat sinh hoc phan tir cac loai
thugc chi Pilidium ciing da cho két  qua tuong ty [6]. Do d6, chung MD1 duoc du doan thudc chi Pilidium.
3.2. T4i nhiém va tai phan lap nAm méc MD1

Thi nghlem tai nhim va tai phan lap MD1 duoc b tri theo phuong phap Koch nham kiém tra kha ning
gay bénh dém |4 dau caa chiung MD1. Sau 4 ngay gay nhlem boi MD1, vi tri gy bénh da bét dau xuat hién
triéu chuang ton thuong. Mb 14 xung quanh ving nhiém nam tré nén sam mau va c6 dau hiéu hoai ta. MO
bénh phat trién lan rong, biéu hién rd rét & 2 mat 14 sau 6 ngay lay bénh (Hinh 2B). Déi chiéu véi mau dbi
chang, vét thuong sau 6 ngay da kho, cac mé xung quanh khong c6 sy khac biét rd rét voi miu 1a ban dau
(Hinh 2A). Céc dau hiéu bénh trén twong dong véi nghién ciru vé P. concavum gay bénh dom 14 dau tay tai
Trung Quédc va Han Quéc [8, 9].

Ngay 0 Ngay 4 Ngay 6
B
Ngay 0 Ngay 4 Ngay 6

QCC'

Hinh 2. Kha ning gay bénh dorp 14 dau tay cua chung MD1 sau 4 va 6 ngay gay nhigm. (A) Mau déi ching; (B)
Mau gay bénh, (a) mat trén cta I3, (b) mat dudi cua la.

Ddng thoi, theo phuong phap Koch, mau 14 bénh trén duoc sir dung dé tai phan lap chang ndm méc gay
bénh. Két qua cho thay chung nam mdc sau khi dugc tai phan lap trén méi trudng PGA va nudi u ¢ nhiét
d6 phong c6 dic diém dai thé, vi thé hoan toan twong ddng voi chung MD1. Tir cac két qua trén, ching toi
két luan chung mbc MD1 1a tac nhan gay bénh dém 14 dau tay.
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3.3. Pinh danh nAm méc

Sau khi dinh danh so bo bang hinh thai dai thé, vi thé, viing gene ITS cua ching MD1 da duoc giai trinh ty
hai chiéu dé dinh danh dén loai (805 bp). Khi so sanh doan trinh tu ndy véi cac trinh tu c6 sdn & Ngan hang
dir liéu Genbank trén NCBI két qua cho thay chiing nam méc MD1 thudc chi Pilidium va twong dong 99.5%
véi chang Pilidium concavum En3 (KU738711.1). Bong thoi cy phaét sinh loai dya trén ving gene ITS véi
10 taxa ciing dugc xay dung. Cay phét sinh loai cho thay ching MD1 xép chung nhém véi loai Pilidium
concavum En3 véi hé sé Bootstrap 12 99% (Hinh 3). Tir cac két qua trén da cho thiy chang MD1 thudc chi
Pilidium va duogc dit tén Pilidium sp. MDL1.

o r MD1
93 4[_ Pilidium concavum En3 (KU738711.1)
100 Pilidium pseudoconcavum (NR_137128.1)
Pilidium acerimun PDD:110771 (MN864196.1)
i _95|__ Pilidium eucalyptorum CPC 26594 (NR_145311.1)
Chaetomella oblonga BPI 843552 (AY487079.1)
P Chaetomella zambiensis CBS 137978 (NR_156280.1)
ﬁhaetcmeﬂa raphigera BF99 (KF308287.1)
Sphaerographium nyssicola CBS 128284 (NR_119916.1)
| Plilidium septatum (KY922832.1)
86 | Xeropilidium dennisii TU 104501 (KY462816.1)

—
0.02

Hinh 3. Cay phat sinh loai dwoc xay dyng dya trén ving trinh tu ITS bang phan mém Mega5 v6i phuong phap
Neighbor Joining, Bootstrap 1000 lan lap

3.4. Tuyén chen vi khuan c6 kha ning iic ché Pilidium sp. MD1

Thi nghiém sang loc cac ching vi khuan c6 kha ning wc ché sy sinh trudng va phéat trién hé soi to nim
Pilidium sp. MD1 da duoc thyc hién bang phuong phap khuéch tan trén dia thach. Tir 50 chiing vi khuan
phan lap duogc, ching t6i di thu nhan dugc 8 chung ¢ kha ning dbi khang veéi Pilidium sp. MD1 véi viing
trc ché su phat trién hé soi to ndm 1a 2-10 mm (Hinh 4).

A

rc ché (mm)

ai vung
N

by

bod

D18 D15 TH5 TH22 D19 D7 D14 DS
Chung vi khuan

Hinh 4. Kha ning &c ché Pilidium sp. MD1 cua cac chung vi khuan
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Két qua phan tich thong ké Anova don yéu t6 cua do dai ving uc ché véi do tin cay 95%, gia tri p< 0.05
cho thay cac ching vi khuan D18, D15, TH5 va TH22 c6 kha ning tc ché sy phat trién hé soi to nim
Pilidium sp. MD1 tuong tu nhau. Dong thoi dyua vao kha ning sinh truong nhanh va ic ché MD1 tuong doi
6n dinh, chiing vi khuan D18 duoc tiép tuc kiém tra hinh thai va dinh danh theo phurong phap sinh hoc phéan
ta.

3.5.Pinh danh chiing vi khuin D18

Véi tiém nang ddi khang nam méc Pilidium sp. MD1, ching vi khuan D18 da duoc dinh danh dén cap do
chi. Bé dinh danh chung D18, cac diac diém hinh thai vi thé, dai thé va dac diém sinh héa cua chung nay
dugc thyuc hién theo khda phan loai Bergey. V& hinh thai dai thé, sau 2 ngay nudi ciy trén méi truong LB,
pH 7.0, nudi & ¢ 37°C, chung vi khuan D18 hinh thanh khuan lac voi duong kinh khoang 3-5mm (Hinh
5A-a). Khuan lac D18 khd, mau tring duc, bo khong déu, bat dinh va bé mat ¢6 16p mang nhan dic trung.
Khi phan tich dic diém vi thé, chung vi khuan D18 thuc nhom vi khuan Gram dwong (Hinh 5A-b), ¢6 kha
nang sinh ndi bao tu bat mau xanh 14 cia thuéc nhuom xanh malachite. Noi bao tir nay c6 xu huéng nam
léch vé& mot cuc cua té bao (Hinh 5A-c). Tir do, dé phan biét chung D18 thudc chi Bacillus hay Clostridium,
thi nghiém khao sat kha ning sinh tong hop catalase da dwoc thuc hién. Két qua cho thay chung D18 ¢
kha ning sinh tdng hop enzyme nay qua phan ng phan giai H,02tao thanh H,O va bot khi O, (Hinh 5A-
d) [18]. Can cur trén khda phan loai Bergey vé vi khuan Gram dwong, véi cac dic tinh hinh thanh bao tir va
kha ning sinh enzyme catalase, chung vi khuan D18 s& duoc xép vao chi Bacillus.
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Hinh 5. Chang Bacillus sp. D18. (A) Pinh danh so b. (a) Hinh thai khuan lac chung D18 sau 2 ngay nudi cdy
trén mdi truong LB, ¢ 37°C; (b) Té bao sinh dudng bét mau tim sau nhuom Gram; (c) Hinh thai noi bao tur (mau
xanh, miii tén) trong t& bao (mau hong) (d) Khd néng sinh tdng hop catalase; (B) Cay phat sinh loai dugc xay dung
dwa trén vang trinh tu 16S rRNA biang phin mém Mega5 véi phuong phap UPGMA, Bootstrap 1000 1an lap.

Sau khi dinh danh dén chi, viing gene 16s rRNA cua ching D18 da duoc giai trinh tu (1448 bp). Két qua
phan tich bang cong cu BLAST trén Ngan hang dir liéu Genbank (NCBI) cho thay ching D18 tuong dong
100% vai chung Bacillus subtilis 1B-22 (MT590663.1). Bong thai, cdy phét sinh loai dua trén trinh tu viing
gene 16s rRNA véi 6 loai khac thudc chi Bacillus ciing dugc xay dung va cho thay chiung D18 xép chung
nhém vai Bacillus subtilis 1B-22 véi hé s6 Bootstrap 1a 97% (Hinh 6B). Hon nita, chi Bacillus, dic biét la
loai B. subtilis, dugc biét dén 1a nhém vi khudn c6 nhiéu hoat tinh sinh hoc va duoc tng dung trong nhiéu
linh vyc khéac nhau. Trong nhitng ndm gan déy, vi khuan B. subtilis dwoc nghién ctru nhiéu vé kha ning déi
khang céc loai nim gay bénh thyc vat [19-22]. Nhu vay, véi sy twong dong véi chung Bacillus subtilis,
chang Bacillus D18 thé hién dugc tiém nang trong hoat dong d6i khang véi chiing nam moc gay bénh dom
14 dau, va c6 thé dwoc tng dung xa hon trong cac ché pham bao vé thuc vat.
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4. KET LUAN

Bénh dom 14 gay anh huong nghiém trong dén chat luong va ning suat dau tay. Tuy nhién, hién nay viéc
quan ly va kiém soét bénh nay van chua duoc chi trong. Do d6 viée xac dinh nam bénh ciing nhu tim kiém
céc chung vi sinh vat dbi khang nham hudng dén thay thé dan cac bién phap hoa hoc 1a diéu thiét yéu.
Trong d¢ tai nay, chung Pilidium sp. MD1 gay bénh d¢ém 4 lan dau tién da dugc phan lap tir cac mau dau
tdy ¢ Da Lat, Viét Nam. Bén canh do, ching Bacillus sp. D18 ¢ kha ning wc ché sy phét trién hé soi to
nam Pilidium sp. MD1 t6t nhét trong 8 ching duoc tuyén chon va la ang cir vién tiém ning trong cac ché
pham sinh hoc phong trir nim bénh Pilidium, gép phan phat trién nén néng nghiép xanh, bén viing.
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