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TOM TAT

Bénh vang 14 thdi ré trén cay quyt hong (Citrus Reticulata Blanco) do nhiéu tac nhan gay ra, trong dé phai ké
dén 1a dong ndm gy bénh thudc chi Fusarium. Nim gay bénh cé thé ton tai trong dat, khi gap diéu kién thich
hop s& xam nhap vao bo ré thdng qua nhiing vét thuong do con tring tan cdng hodc gay ra trong qué trinh canh
tac. Nghién ctru dugc thuc hién nham phan lap va tuyén chon cac chang vi khuan ving ré (PGPR) c6 kha ning
trc ché ddi voi nam bénh Fusarium sp. va danh gia hiéu qua déi khang cua ching. Hoat tinh di khang cua vi
khuan véi nam Fusarium sp. duoc thuc hi¢n bing phuong phéap dong nudi cay. K&t qua ghi nhan 5/6 chiing phéan
14p cd kha nang uc che su phét trién ciia ndm Fusarium sp. vai hiéu luc doi khang dao dong tur 7,7 — 41,41% sau
4 ngay dong nubi cay. Chung KL6 véi hiéu suat tc ché sinh truong d6i vai nim Fusarium sp. cao nhat dugc xac
dinh thuoc chi Bacillus sp., c6 do tuong dong rat cao 99,79% vai loai Bacillus siamensis KCTC 13613
(MN176482) va loai Bacillus amyloliquefaciens (AB325583). Kha ning sinh tong hop chitinase, cellulase,
protease va amylase cua vi khuan Bacillus sp. KL6 dwoc danh gia trong diéu kién in vitro, trong dé ching KL6
c6 hoat tinh protease va chitinase manh nhat véi dwong kinh vong phan giai lan luot dat 2,80 + 0,35 va 2,73 +
0,06 cm. Bén canh do, khao st t6i wu hoa diéu kién nudi ciy cho thay, chung Bacillus sp. KL6 c6 kha ning sinh
truong va ddi khang tot trong diéu kién pH=7, nhiét d6 dat 37°C véi nong do glucose b sung la 2 g/L. Nghién
clru ndy chi ra tiém nang cua viéc sur dung vi khuan ving ré Bacillus lam tac nhan kiém soét sinh hoc trong canh
tac cay quyt hong.

Tur khéa: Bacillus siamensis, Fusarium, hiéu suat d6i khang, PGPR, quyt hang.

MO DAU

Trong nhitng ndm vira qua, sén lwong va chét lwong quyt héng (Citrus Reticulata Blanco) tai Lai Vung (Bdng
Thép) suy gidm nghiém trong. M6t trong nhirng nguyén nhan dan dén thwc trang trén 1a sw phat trién, lay lan cla
bénh vang 4 théi r& do ndm Fusarium sp. gay ra lam gidm ning suét va chat lwgng san phadm quyt. Bat dau tir
khoang nam 2012, cac vung quyt héng truyén thdng xuét hién bénh Iy nhuw: vang 14, théi r&, héo xanh voi ty 1&
bénh ting dan qua cac nam. Dé&n nam 2017, tinh trang bénh ting vot ca vé dién tich 1an mc do, lan sang giéng
quyt dwéng va cam soan. Theo thdng k&, toan huyén c6 5.372 ha cay c6 mui nhidm bénh néng, trong d6 c6 hon
2.500 ha khong cho nang suét, nha vuon da dén bd 1.500 ha cay c6 mi cac loai (Cuc thdng ké tinh Bong Thap, 2022).
Mét sé nghién ciru ‘nhing nam gan day da c6 dé cap t6i phan 1ap hé PGPR trén riéng dbi twong cay quyt nhu:
phong trir bénh phén trdng (L& Thi Thanh Tam et al., 2015); nghién ctru hé ndmTrichoderma d& kiém soat ndm
gay bénh Rhizoctonia, Fusarium, Phytophthora.. gay benh héo xanh, th0| ré trén cay cé mui (Nguyen Tién Diing
et al., 2021); phan lap dong vi khudn cé dinh dam va tong hop IAA tir ré cay quyt (Nguyen Quéc Khuwong et al.,
2021) Tuy nhién, chwa tim thdy nghién ctu tap trung dé& cap t&i hiéu quéd déi khang ndm Fusarium gay benh
vang l4 thdi ré trén cay quyt hdng tir hé vi khuan viing ré& thudc chi Bacillus ban dia tai viing Lai Vung, tinh Bdng Thép.

Ngay nay, trén thi trudng dé phat trién nhiéu dong san pham phan bén c6 hiéu qua trong viéc khac phuc tinh
trang bénh Iy do ndm Fusarium sp. gay ra cho giong cay an qua noéi riéng va cay tréng néi chung. Tuy nhién, cac
dong phan bon hoéa hoc trén thi tredng con nhidu han ché v& hiéu qua khac phuc lau dai ciing nhw tac dong
khéng mong mudn dbi véi méi trwdng va stec khée con ngudi. Bién phap kiém soat sinh hoc dwoc danh gia hiéu
qua trong viéc kidm soat nhiéu bénh hai trén cay trong va gop. phan nang cao tinh bé&n vitng cda hé sinh thai
noéng nghiép. Cac loai Fusarium sp. phan I&n 1& cadc mam bénh tdn tai nhidu trong dat, do d6 bién phap kiém soéat
mam bénh bang hé vi sinh vat ving ré (Plant Growth Promoting Rhizobacteria—PGPR) viing r& cho thay tiém
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néng cao théng qua méi quan hé cdng sinh, khéng anh huwéng hodc gay hai cho cay trdng. Viéc tdng cudng hé
PGPR ban dia c6 loi thong qua bd sung ché phadm sinh hoc gilp kich thich sinh trwéng cho cay, dbi khang truc
tiép v&i mam bénh, déng thoi kich thich tinh khang hé théng & cay trdng véi sw hd tro cha nhiéu hop chét
chuyé&n hoa tlr vi khudn, tir d6 kiém soéat, ngin chin sy phat trién cia cac mam bénh gay hai cho cay. Nghién
ctu dwoc thye hién véi ba muc tiéu chinh: (1) Phan 1ap dwoc cac chang vi khudn viing ré ban dia trén cay quyt
hdéng c6 hoat tinh khang ndm chéng lai Fusarium, (2) Panh gia dwoc kha ndng san sinh mét sb enzyme thiy
phan hé tro phan hdy té bao ndm bénh clia cac ching vi khuén phan lap, (3) Binh danh phan loai chiing vi khuan
dbi khang tiém néng.

NGUYEN LIEU VA PHUONG PHAP
Hoéa chat va thiét bj

Hoéa chét st dung trong thi nghiém gdm: Méi trwéng TSB - Tryptone Soy Broth (Himedia): 17 g/L Tryptone; 3 g/L
soya peptone; 5 g/L NaCl; 2,5 g/L dextrode (glucose); 2,5 g/L K,HPOy; diéu chinh vé pH 7,3x0,2; b sung thém
20 g/L agar khi chuén bi méi trwdng dia thach (TSA — Tryptone Soy Broth).

Thiét bj st dung: Td an toan sinh hoc cép Il AC2-4E8 (ESCO, Nhat Ban), noi hap kht tring HV-110 (Hirayama,
Nhat Ban), may lac Innova 40R (Eppendorf, Blrc), td U lanh MIR-554-PE (PHChi, Nhat Ban).

Nguyén liéu
Thu nhan mau dat trdng cay quyt hdng.

Chung gibng ndm Fusarium sp. dwoc phan 1ap tir mau ré cay quyt héng bi bénh tai huyén Lai Vung, tinh Ddng
Théap, sau d6 dwoc tién hanh gay nhiém nhan tao nham tai phan lap dé xac dinh tac nhan gay bénh. Két qua
phan 1ap nhw sau: xuét hién tan ndm c6 sgi khdé va min, ban dau cé mau trang rdi chuyén dan sang mau cam dét
nhat sau 3 ngay nudi cdy. Sau 6 ngay nuéi, dwong kinh khuén lac ndm dat 7,0 cm; khudn ty phan nhanh, cé vach
ngén; bao t& ndm c6 hinh dang tir oval t6i elip, thdng hodc hoi cong. Chang giéng ndm Fusarium sp. duoc lwu
tr tai Phong Thi nghiém Céng nghé sinh hoc Méi trwéng dé thue hién céc thi nghiém tiép theo.

Phwong phap
Sang loc hoat tinh d6i khang ndm bénh cta cac chiing vi khuan

Khao sat kha nang dbi khang ndm cua vi khudn dwoc tién hanh bang phuong phap ddng nuéi cay. Trong do, dia
petri ch(ra mdi trwéng PDA dwoc chia lam 4 phan bang nhau, théi thach (dwong kinh dai 5 mm) ctia ching ndm
dwoc dat vao tam dia, dich sinh khéi vi khudn (10 pL) dwoc cly vao 3 giéng thach (cach tdm khodng 2 cm va
phan con lai 1a déi chirng. MGi thi nghiém déu dwoc 13p lai 3 14n. Sau 2 ngay G & nhiét do 28°C, tién hanh quan
sat sy hinh thanh ving khang ndm va tinh hiéu suat ¢ ché ndm bénh cua vi khuan duwoc tinh theo cong thirc
(Han et al., 2015): H = (R -r)/ R x 100.

Trong d6, H: Hiéu suét &c ché (%), R: ban kinh khuan lac nAm & phia déi dién vi tri d&t khoanh vi khuén, r: ban
kinh khuan lac ndm & phia d&t khoanh vi khuén.

Phwong phap kiém tra kha ning tao bao tir ctia vi khuan

Nhudm véi luc Fucshin Ziehl va xanh Methylene Loeffer theo phwong phap Ogietska (Nguy&n Lan Diing, 2003).
Q}Jan sat tiéu ban trén kiph hién Vi quang hoc vé&i vat kinh 100X. Tiéu ban nhudm dung sé quan sat dwoc bao tkr
bat mau xanh luc, tinh thé bat mau hong.

Binh danh ching vi khuan va xac 1ap mé hinh tién héa dwa trén so sanh trinh tw 16S rDNA

Vung 16S rDNA duoc khuéch dai bang PCR tir DNA téng s6 v&i cap moi 27F (5-AGAGTTTGATCCTGGCTCAG-
3’) va 1492R (5'-GGTTACCTTGTTACGACTT-3’). San pham PCR dién di trén gel agarose 1% vé‘ tinh sach bang
b6 kit QiAquick (Qiagen, Birc) dwgc st dung lam khudn cho phan trng gidi trinh ty trwc tiép véi moi 27F/1492R.

Trinh tw nucleotide cua cac ching dwoc so sanh vai cac trinh tw da coé trén Genbank, st dung cong cu BLAST
trong NCBI (http:www.ncbi.nim.nih.gov/BLAST). Cay tién héa dwoc phan tich tlr cac mé hinh trich xuét tr phan
mém Mega 7 va chiing dwoc thuc hién véi 1000 1an I3p lai dé& xac dinh gia tri bootstrap (Tamura K et al., 2011).

Xac dinh kha nang sinh téng hop enzym cua chiing vi khuén

Kha n&ng sinh cellulase, protease, amylase va chitinase cia ching vi khuan dwoc kiém tra béng cach bd sung
1% co chat: CMC, casein, tinh bdt va chitin vao mai trwdng thach nwéc. Sau 24 gio 0 & 37°C, dia nudi céy duwoc
nhudm véi thube thtr congo dé 0,1% dé& xac dinh hoat tinh cellulase, lugol 1% dé kidm tra hoat tinh amylase va
do vong phan giai dbi v&i hoat tinh protease. Kha nang phan giai chitin duwoc xac dinh bang cach cay vach chiing
vi khuén trén mai trwdng chitin agar chira chitin tir vé t6m Ia ngudn duy nhét (0,3 g/L MgS04.7H,0; 3 g/L (NHg)
2S04; 1 g/L KH2POy; 1 g/L Citric acid; 200 uL Tween 80; 4,5 g/L Colloidal chitin; 0,15 g/L Bromocresol purple; 15
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g/L Agar; pH 4,7 £ 0,2). Dia nuéi ciy dwoc 0 & 37°C trong 3 ngay. Chiing vi khudn dwoc xac dinh 1a c6 kha nang
sinh chitinase khi méi trwéng nudi cdy chuyén sang mau tim (Bui Thi Thanh et al., 2022). Sau do, tién hanh xac
dinh hoat tinh enzyme b&ng phwong phap khuéch tan trén dia thach (Shimizu M, 1992): Budng kinh vong phan
gidi dwoc tinh theo cdng thirc: X=D — d. Trong d6: X - dwong kinh vong phan giai (cm); D - dwong kinh vong
phan gidi I&n (cm); d - dwdng kinh 18 thach (cm). Két qué danh gia dwa theo: X = 25mm: hoat tinh rat manh; X =
20mm: hoat tinh manh; X = 10mm: hoat tinh trung binh; X < 10mm: hoat tinh yéu.

Khao sat anh hwéng cua don yéu té6 dén mat do va hoat tinh khang ndm Fusarium sp. cta chung vi
khuan phan lap

Nhan nuéi sinh khéi ndm Fusarium sp.: NAm Fusarium sp. dwoc nhan nudi trén méi trwong thach PDA, & nhiét do
28°C trong 2-3 ngay, dam bao kich thwédc tdn ndm dat ban kinh 1,5 cm trwdc khi dwa vao thi nghiém dbi khang.
Chuén bj sinh khéi vi khudn Bacillus sp.: Chling Bacillus sp. dwoc chuyén tir éng gibng vao erlen chira 100 mL
moi truong LB 16ng, pH=7 d& hap khir trang & 121°C trong 15 phut. Nudi trén may l&c véi tbe dd 200 vong/phat
trong 24 gid. Bo sung 10% dich vi’khuén dat mat do 199 CFU/m’L vao 100mL mai trwong LB khi thire hién cac thi
nghiém khao sat nguwdng toi Lu doi voi cac don yéu to. Thay ddi lan lwot tirng yéu to, co dinh cac yéu to con lai,
két qua nghién ctru clia yéu to trwdc sé dwge str dung trong nghién ctru yéu to tiép theo.

Nguén carbon bé sung: B sung cac ngudn carbon (2 g/L) khac nhau theo tirng nghiém thirc, bao gdm: lactose,
manitol, tinh bét, glucose va dbi chirng (khéng bé sung ngudn carbon vao méi trweng).

Yéu té nhiét d6: Didu chinh mrc nhiét khac nhau (t°=20°C, t°=30°C, t°=34°C, t°=37°C va t°=45°C) theo tirng
nghiém thirc.

Yéu té pH: diéu chinh murc pH khac nhau (5, 6, 7, 8, 9) theo tirng nghiém thirc.

Thoi gian nudi cly trong 24 gidy, 1&c 200 rpm va thu dwoc dich vi khudn. M&i nghiém thire I1p lai 3 1an.

Chi tiéu theo dai: Tang trwdng sinh khoi théng qua do héap thu Abs (ODeoonm) V& hiéu suat khang nam Fusarium
théng qua kich thuéc déi khang cla ching vi khuan phan lap.

Phwong phap xt ly va phan tich sé liéu

S6 lieu dwoc xt ly trén phan mém Excel va xt ly thédng ké b&ng phan mém R. Cac nghiém thirc dwoc 13p lai ba

lan dé tinh gia tri trung binh, d6 léch chuan. Sy khac biét co y nghia gitra cac méu thi nghiém duoc xac dinh
bang phwong phap thong k& ANOVA, phan hang LSD, Duncan véi gia tri p < 0,05 dwgc xem la sai khac cé y nghia.

KET QUA VA THAO LUAN
K&t qua phan 1ap va dinh danh hinh thai chiing vi khuan Bacillus

T cac mau dat ving ré khu v trdng quyt héng tai huyén Lai Vung, tinh Ddng Thap da thu dwoc da phan lap
dwoc 6 chiing cé ddc diém hinh thai twong déng véi chi Bacillus nhw: khuén lac hinh tron, hodc cé bo ria rang
cwa, phang hodc dap néi, b& mat nh&n, m&; mau séc khuén lac co thé 1a trdng duc hodc vang kem trén moi
trwdng dinh dwéng LB.

Bang 1. Bic diém sinh ly, sinh héa cta ching vi khuan phan lap

STT Chung Kich thwéc Kha nang Kha nang sinh Vi tri noi Thr nghiém Thr nghiém

(um) di dong ndi bao twr bao tr Catalase Oxydase
01 KL1 0,6 x14 + + Gilra + +
02 KL2 0,5x1,2 + + Léch tam + +
03 KL3 0,6 x1,8 + + Gilra + +
04 KL4 0,5x1,7 + - - + +
05 KL5 0,7x1,3 + - - + +
06 KL6 0,8x23 + + Gitra + +

Ghi chu: cé: + khong co: -
Khi quan séat béng kinh hién vi quang hoc 100X ghi nhan té bao vi khuén Bacillus c6 hinh que, kich thudc té bao
dao déng trung binh t» 0,6-0,8 x 1,4-2,6 pm, gram dwong, catalase va oxidase dwong tinh. TAt c& 6 ching phan
lap dwoc déu cho thay kha nang di dong va cé 4/6 ching kha nang hinh thanh néi bao tir (KL1, KL2, KL3 va
KL6); vi tri bao t& ndm gitra hodc I&ch tam té bao (Bang 1). Nhitng ddc diém hinh thai nay twong déng vé&i mé ta
vé chiing vi khuan thudc chi Bacillus sp. (Claus, Berkeley, 1986).
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Khao sat hoat tinh déi khang ndm bénh ctia cac chiing vi khuan

Trong 6 chiing vi khuan dwoc phan lap tir mau dét vung ré cay quyt hong ¢6 5/6 chiing thé hién kha nang trc ché
sw phat trién cGa ndm Fusarium sp.. Cac chiing vi khuan déi khang d&u phat tri&n nhanh va hinh thanh khuan lac
sau 72 gid. Pa sb khuén lac ¢ mau tring stra hodc trang nga hinh dang khéng déu chiém da sé va phan 1&n co
dang ria chia thuy, gon sdng hoac réng cua; bé& mét khd va lang. Cac chiing vi khuan cho thdy sy phat trién cia
tadn nam bi (e ché tai phia c6 sw hién dién ca vi khuan (Hinh 1).

Hinh 1. Kha nang déi khang ndm bénh Fusarium sp. cta cac ching vi khuan phan lap trén méi trwong PDA

Chu thich: (A) Fusarium-KL1; (B) Fusarium-KL2; (C) Fusarium-KL3; (D) Fusarium-KL4; (E) Fusarium-KL5; (F) Fusarium-KL6

Hiéu lyc dbi khang ctia 5/6 dong vi khudn phan Iap dbi véi ndm Fusarium sp. dao dong tir 7,77 — 41,41% sau 4
ngay ddng nudi cay. Didu nay cho thay 5 dong vi khuan phan lap dwoc déu c6 kha nang dbi khang véi ndm bénh
Fusarium sp.. Trong d6, dong vi khuan KL6 cé hiéu lwc déi khang cao nhéat 1a 41,41 + 2,47%, ké tiép la ching
KL1 vé&i hiéu suét dat 40,77 + 1,30% va dong vi khuan KL4 cé hiéu luc dbi khang th&p nhét 1a 7,77 + 0,54%, riéng
chiing KL5 khéng c6 d4u hiéu déi khang véi ching ndm Fusarium sp. Tl ngay thir 5 dén ngay th 10 ngay nuéi
cy, hau hét cac dong vi khuan van duy tri dwoc kha ndng déi khang ndm, déc biét 1a ching KL6 c6 kha nang trc
ché manh sy phat trién cia nAm Fusarium sp. Theo két qua nghién ctu ctia Tran Thi Thu Thiy va ddng tac gia
(2014) v& danh gia kha nang déi khang cla vi khuan Bacillus sp. di v&i ndm Fusarium moniliforme gay bénh trén
la von tai khu virc ddng bang séng Ctru Long cho thdy, cé 6 chiing Bacillus dwgc phan lap tir 285 mau bénh c6
kha nang déi khang tét nhwng hoat lyc thay déi tuy thudc vao tirng loai Fusarium ghi nhan.

Binh danh chiing vi khuan béng phwong phap giai trinh tw 16S rDNA

Trinh tw 16S rDNA trén bo gen dwgc nhan ban béng,phu’ong phap PCR va chay dién di trén gel agarose 1% dé
kiém tra két qua (Hinh 2). Két qua cho thay, san pham PCR cua chung KL1 va KL6 da thu nhan dwoc c6 kich
thwde khodng 1500 bp, twong dwong kich thuwéc doan 16S rDNA dw kién.

Két qua g|a| trinh tw vang 16S rDNA cda dong vi khuan KL6 va so sanh véi cac trinh ty trong co s& di liéu
GenBank clGa NCBI bang céng cu BLAST cho thdy, chiing KL6 c6 dd twong ddng cao nhéat véi loai Bacillus
siamensis KCTC 13613 (MN176482) va loai Bacillus amyloliquefaciens (AB32558) v&i d6 twong déng 1a 99,79%.
Tw dé, cay phat sinh chling loai cla cac loai Bacillus KL6 da dwoc xay dwng (Hinh 3).

Than KL1 KL6 KL6.1

Bacillus siamensis strain BSi MA 13 (ON878236)
Bacillus siamensis strain BS| MA 17 (ON878246)
Bacillus siamensis strain BSi MA 06 (ON878221)
Bacillus siamensis KCTC 13613 (MN178482
Bacillus amyloliquefaciens (AB325583

Bacillus velezensis strain SCGB 1 (CP023320)
Bacillus velezensis strain SRCM 103788 (CP035399)
Bacillus velezensis strain BacS7 (CP033054)
Bacillus i 15 strain 52595 (MH017383)
Bacillus velezensis strain NCCP (CP138565)
Bacillus siamensis strain KCTC 13613 (KY643639)
Bacillus welezensis strain SCDB 291 (CP022654)

Hinh 2. Hinh anh dién di san pham PCR cua Hinh 3. Cay phat sinh loai ctia chiing vi khuan Bacillus sp. KL6
ching KL1 va KL6 trén gel agarose 1%

Tuy nhién, cac ching B. siamensis, B. amyloliquefaciens cé sw giao thoa rat cao vé& mat di truyén, vi vay két qua
dinh danh xac dinh ching KL6 thudc dong Bacillus sp.. Chiing Bacillus siamensis da dwgc nhém tac gid Lé Thi
Thanh Tam va ddng tac gid (2023) chirng minh cé hiéu qua trong viéc (¢ ché ndm bénh Fusarium sp. gay bénh
thdi ré trén cay ca phé. Trong nghién ctvu clia ching toi, chiing Bacillus sp. KL6 ciing ¢6 vai trd kiém soat bénh
thdi ré& trén cay quyt hdng tai Lai Vung (BPdng Thap). Nhitng két qua nay cho thay rang, Bacillus sp. & tAc nhan
kiém soat sinh hoc tiém ndng va cé thé dwoc (ring dung dé kiém soat mam bénh trong dat trdng, d3c biét & viing ré.

Két qua danh gia kha nang sinh tdng hop enzyme cua chiing vi khuén Bacillus sp.

Theo Mishra va déng tac gia (2020), chitinase, cellulase, protease va amylase la cac enzyme quan trong cla cac
vi sinh vat st dung lam tac nhan kiém soét sinh hoc bénh, dich hai cay tréng. Hoat tinh enzyme clia chiing KL6
dwoc thtr nghiém theo phuwong phap khuéch tan trén dia thach chiva 1% co chét twong (ng 1a casein, tinh bét,
CMC va chitin (Hinh 4).
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(a) Cellulase (b) Chitinase (c) Protease (d) Amylase
Hinh 4. Kha ning sinh enzyme ngoai bao cua vi khuan Bacillus sp.

Két qua xac dinh kha néng sinh téng hop enzyme ngoai bao cda vi khuan Bacillus sp. KL6 sau 48 gi¢» cho théy,
ching KL6 c6 khd ndng sinh enzyme ngoai bao rat manh (D-d >2,0 cm). Trong d6 kha ning sinh enzyme
protease cuia chiing Bacillus sp. KL6 dat gia tri cao nhat 1a 2,80 + 0,35, ké tiép Ia chitinase dat 2,73 + 0,05 cm;
enzyme cellulase dat 2,30 + 0,10 cm va amylase dat 2,25 + 0,05 cm. Kha nang san sinh cac enzyme hodc cac
hoat chat khang ndm phu thudc vao tirng ching vi khuadn. Cac enzyme thly phan nhw chitinase, protease,
cellulase, amylase... tham gia pha hdy cAu tric cla cac hop chét cao phan tir (chitin, protein, cellulose,
hemicellulose...); pha v& thanh t& bao cta vi ndm, 1am thay di ciu trdc, thanh phan thé clia ching, tir d6 ngan
chan sy phat trién va hoat dong cia ndm bénh (Nguy&n Kim Nir Thao et al., 2022). Bén canh do, su tac déng
ctia nhidu co ché khac nhau cé thé ting cudng kha ndng ddi khang cla cac ching vi khudn chéng lai mam bénh
(Nguyén Thij Lién et al., 2023).

Anh hwéng ctia mét sé yéu téb méi trweong dén sinh trwéng va kha ning déi khang véi ndm Fusarium sp.
cha ching vi khuan Bacillus sp.

Anh huéng ngudn carbon bé sung

Chung Bacillus sp. KL6 dwgc nudi cay trén méi trwong 6 ngudn carbon thay thé (1%) gom: lactose, maltose, tinh
b6t va glucose. Anh hwédng clia nguén carbon dén sinh khoi va hiéu suat déi khang cda ching dwgc thé hién &
Bang 2.

Bang 2. Anh hwéng cia ngudn carbon dén sinh khéi va hiéu suat déi khang ctia Bacillus sp. KL6

Gia tri ODeoonm Hiéu suét déi khang

Nghiém thirc
gnis oh 24h (H%)
NT1 0,804° + 0,02 64,64° + 2,18
NT2 1,83% + 0,05 71,21% + 0,76
NT3 1,53" + 0,06 68,31+ 2,10
0,02 +0,02
NT4 1,05°+0,18 65,24 + 0,62
NT5 1,63° + 0,02 68,68% + 2,65
p-vaule 0,001 0,008

Chu thich: NT1: Béi chimg; NT2: Glucose; NT3: Maltose; NT4: Tinh bot; NT5: Lactose.

Ghi chu: Cac gia trj trong bang la trung binh cda 3 14n 14p lai. Cac gia tri trong ciing mét cét cling mau tw (a, b, ¢, d, e...) khac
biét khéng c6 y nghia thong ké ¢& do tin cay 95 %, phan hang LSD.

Két qua cho thay, viéc bd sung ngudn glucose vao moi trweng nudi cly gitp vi khudn Bacillus sp. KL6 sinh
trwdng va dat hiéu suat dbi khang cao nhét: sinh khdi dat ODegonm = 1,83 + 0,05 sau 24 gi¢& va hiéu suét dbi
khang v&i Fusarium sp. sau 4 ngay dat 71,21+0,76%. Tiép theo 1a lactose, sinh khdi dat ODegonm = 1,63 + 0,02 va
hiéu suét ddi khang 1a 68,68+2,65%. Két qua trén ciing phu hop véi két qua nghién cteu ctia Pham Tan Viét va
ddng tac gid (2019), tAc gia két luan glucose la ngudn carbon thich hop cho kha nang sinh tdng hop cac hop chat
khang Fusarium tlr B. subtilis NN12. Nghién ctu cla Vijayaraghavan va ddng tac gid (2014) ciing ghi nhan,
chang B. subtilis nuéi cdy trong méi tredng cé bd sung glucose (2 g/L) sé tdng ham lwong cac chat hoat dong bé
mat. Ngoai ra, nghién ctiu cda Bui Thj Thanh va ddng tac gia, (2023) ciing cho thay, trong s bén ngudn carbon,
glucose cho hoat tinh enzyme cao nhét véi 375 + 5 FU/mL déi véi cac ching Bacillus. Gia tri & cac nghiém thirc
c6 sw khac biét théng ké (p-value < 0,05).

Anh huéng cta nhiét dé
Két qua khao sat mrc dd anh hwéng cla yéu td pH dén sinh khdi va hiéu suét dbi khang cla chiing Bacillus sp.
KL6 thé hién qua Bang 3 nhu sau:
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Bang 3. Anh hwéng cta yéu té pH dén sinh khéi va hiéu suét déi khang cua ching Bacillus sp. KL6

Gia tri ODeoonm Hiéu suét déi khang

Nghiém thirc
0 gi>» 24 gioy (H%)
NT1 0,633° + 0,02 54,22° + 0,39
NT2 1,123+ 0,1 55,30° + 1,31
NT3 0,801°+ 0,2 56,66"+ 1,03
0,01 + 0,007
NT4 1,857°° +0,2 60,5°+ 2,66
NT5 1,08+ 0,4 55,15° + 1,6
p-vaule 0,000 0,004

Ch thich: NT1: t°= 20°C; NT2: t°= 30°C; NT3 t°= 34°C; NT4: t°= 37°C, NT5: t°= 45°C.
Ghi chu: Cac gia trj trong béng la trung binh cia 3 1&n 1&p lai. Céc gia trj trong cling mét cét cung méu tw (a, b, ¢, d, e...) khac
biét khéng c6 y nghia thong ké & do tin cdy 95 %, phan hang LSD.
Vi khuén Bacillus sp. KL6 thich hop va phét trién t6t nhat & nhiét do 37°C (ODeoonm = 1,857 + 0,2) va hiéu suét ddi
khang v&i nam Fusarium sp. cao nhat, dat 60,5% so v&i cac dieu kién nhiét do con lai. Cac nghién ctru tredc day
cling xac dinh duoc VK Bacillus H1, sinh trwdng thich hop & pH tir 6,5 - 7,5 va & nhiét d6 30 — 35°C (Nguyén Thi
Lan Phwong, B6 Thu Ha, 2014). Gia tri & cac nghiém thirc c6 sw khac biét thong ké (p-value < 0,05).
Anh hudéng cda pH
Chuing Bacillus sp. KL6 tang sinh trong méi trwéng LB duwoc diéu chinh pH & cac mirc khac nhau (5, 6, 7, 8, 9)
(Bang 4).

Bang 4. Anh hwéng cta yéu té pH dén sinh khéi va hiéu suat déi khang cua Bacillus sp. KL6

Gia tri ODsoonm Hiéu suét déi khang

Nghiém thirc
gnie oh 24h (H%)
NT1 0,46° + 0,05 55,32° + 1,43
NT2 0,75" + 0,15 60,86 + 0,87
NT3 1,34*+£ 0,10 61,16+ 1,07
0,022 +0,12
NT4 0,84+ 0,14 52,53°+ 1,90
NT5 0,40°+ 0,06 51,35°+ 0,53
p-vaule 0,000 0,001

Cha thich: NT1: pH=5; NT2: pH=6; NT3: pH=7; NT 4: pH=8, NT5: pH=9.

Ghi chu: Cac gia trj trong béng la trung binh cia 3 1&n 1&p lai. Céc gia trj trong cling mét cét cung méu tw (a, b, ¢, d, e...) khac
biét khéng c6 y nghia thong ké & do tin cay 95 %, phan hang LSD.

Nghiém thirc 3 (pH=7) dat gia tri cao nhat v& murc sinh trwdng sau 24 gi& nudi cay dat (ODegonm = 1,34 + 0,10)
cing nhw hiéu suét ddi khang véi ndm bénh Fusarium sp. dat 61,16%. Diéu nay chirng minh & diéu kién tbi wu
(pH ttr 6-7) chiing Bacillus sp. KL6 cho strc sdng va kha nang chiu dwng cao nhat. Trong diéu kién nay, vi khuan
phét trién manh va tdng nhanh vé sé lwong, ddng thei tang hiéu qua déi khang véi nAm bénh Fusarium sp.. Két
qua nghién ctru ciing pht hop véi két qua cla tAc gid Phan Tan Viét va ddng tac gid (2022) ghi nhan vé hoat tinh
khang ndm Fusarium sp. cla dich nudi cay vi khuan giam manh khi pH mai trwéng tang 1én mie kiém héa pH=9
(27,5 + 2,0%). Khodng pH tir 6 dén 8 la gi¢i han tdi wu d& nudi cdy Bacillus sp. nham téng hiéu luc sinh tdng hop
cac chat khang ndm Fusarium sp.. Gia tri & cac nghiém thirc cé sy khac biét théng ké (p-value < 0,05).

KET LUAN

T cac mau dét trdng quyt hong tai huyén Lai Vung, tinh Bdng Thap da tuyén chon dwoc 5/6 chung vi khuan co
kha nang dbi khang cao v&i ndm bénh Fusarium sp., dao déng tr 7,77 — 41,41% sau 4 ngay déng nudi céy.
Trong d6, chiing KL6 c6 kha nang trc ché manh sy phat trién ctia nAm Fusarium sp. v&i hiéu lyc dat 41,41%. Mat
khac, xac dinh dwoc ching KL6 thudc nhém vi khudn Bacillus sp. bang phwong phap gidi trinh tw 16S rDNA.
DPdng thoi, danh gia kha nang sinh tdng hop enzyme ngoai bao nhw chitinase, protease, cellulose va amylase.
Trong d6, cé hoat tinh protease va chitinase manh nhét v&i dwéng kinh vong phan giai 1an lwot dat 2,80 + 0,35 va
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2,73 +0,06 cm. Pay chinh l1a mét co ché khang ndm quan trong cla vi khudn. Chang Bacillus sp. KL6 c6 kha
nang sinh trwdng va déi khang Fusarium sp. tét trong diéu kién pH=7, nhiét d6 37°C v&i ndng d6 glucose b sung
la 2 g/L. Tl d6, tao co s& khoa hoc nhdm tién hanh mét sb thtr nghiém tiép theo vé& tai l4y nhiém va danh gia
hiéu qua &c ché mot sé loai nAm bénh khac Fusarium gay hai trén cay quyt ctia ching vi khuan phan 1ap.
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ISOLATION AND SELECTION OF Bacillus sp. WITH ANTI-FUNGAL
ACTIVITY AGAINST Fusarium sp.CAUSING THE DRY ROOT ROT DISEASE
OF Citrus Reticulate Blanco IN LAl VUNG DISTRICT, DONG THAP
PROVINCE
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Nguyen Minh Khanh?, Nguyen Ngoc Phi', Tran Ngoc Quoc Tuong®, Nguyen Le Huy Khanh®,
Phan Thi Hong Thanh? Nguyen Tu Minh?
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SUMMARY

The yellowing leaf and root rot disease of the Mandarin tree (Citrus Reticulata Blanco) is caused by many
pathogens, notably fungi of the genus Fusarium. The fungus can exist in the soil and when conditions are right,
it will penetrate the roots of plants through wounds caused by insect bites or wounds created during human
cultivation. The disease appears at many different stages of development of Tangerine trees and causes serious
damage to the yield and commercial value the tree brings to us. The study was conducted to select the
rhizosphere bacterial strains (PGPR) with inhibitory ability against Fusarium sp. and evaluate their antagonistic
effectiveness. The antagonistic activity of bacteria against fungi was identified using the co-culture method. The
results showed that five out of six isolated strains were able to inhibit the growth of Fusarium sp. fungus with an
antagonistic effect of 7,7 — 41,41% after 4 days of co-culture. Strain KL6 with the highest growth inhibitory
efficiency against Fusarium sp. was identified as belonging to the genus Bacillus sp. and it also had a very high
similarity of 99,79% with Bacillus siamensis KCTC 13613 (MN176482) and Bacillus amyloliquefaciens
(AB325583). The ability to biosynthesize chitinase, cellulase, protease and amylase of Bacillus sp. KL6 was
evaluated under in vitro conditions, in which strain KL6 had the strongest protease and chitinase activity with the
diameter of the degradation zone reaching 2,80 + 0,35 and 2,73 + 0,06 cm. Besides, surveying the optimal
conditions for cultivating strain KL6 shows that it has good growth and resistance ability under pH=7,
temperature reaches 37°C with additional glucose concentration of 2 g/L. This study highlights the potential of
using the rhizosphere bacterium Bacillus as a biological control agent for mandarin cultivation.

Keywords: Bacillus siamensis, Fusarium oxysporum, Antagonistic performance, PGPR, Citrus Reticulata Blanco.
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