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identification based on 16S rRNA gene sequencing identified strain RB.HP41 as Calidifontibacillus erzurumensis based on
100% 16S rRNA sequence similarity to reference sequences in the NCBI database. These findings suggest that RB.HP41 isa
promising rhizobacterial strain with potential application in the development of biological control agents against Fusarium
diseases in Brassica spp. crop production.
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DANH GIA KHA NANG KICH THICH SINH TRUUN GVA PHONG TRUNAM BENH
(Fusarium oxysporum) CUA CAC CHUNG VI KHUAN VUNG RE PHAN LAP TU CAY CA PHE
ARABICA (Coffea arabica L.) TAI TINH SON LA
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TOM TAT

Nghién ctiu nham sang loc vi khuén kich thich sinh trudng va ki€ém soat ndm bénh trén cy ca phé tai tinh Son La.
Trong 14 chung vi khudn phan l4p tui viing ré cay ca phé che, da tuyén chon dugc 03 chung vi khudn tiém nang va dugc
dinh danh béng trinh tu gen 16S rRNA. Ba chting vi khuén, ky hiéu 1a 34R, 42R va 5E c¢6 d¢ tuong dong 98 - 99% lan lugt
v6i loai Bacillus subtilis, B. tropicus, B. velezensis. Ché phdm phoi tron 03 chiing vi khuén nay véi gia thé PCB & diéu kién
thi nghiém trong nha ludi gitp tang kha ning phat trién ctia cay ca phé cheé. Khéi lugng ctia than va ré tuoi tang lan lugt
13,08% va 28,35%; khoi lugng kho tang tuong ting 34,78% va 65,75% so v6i ddi chiing. Trong diéu kién lay nhiém ndm
Fusarium oxysporum, ché phdm nay giup cay ca phé che phat trién 6n dinh va giam ty 1¢ 14 cdy nhiém bénh xuéng 49,06%
va 53,23% so véi doi chiing lan Iuot vao giai doan sau thi nghiém 03 va 06 thang. Két qua nghién ctiu cho théy tiém nidng
trong phat trién ché phdm phoi tron 03 chiing vi khudn 34R, 42R va 5E vdi gid thé PCB trong cham sdc va quan ly bénh hai

do ném Fusarium oxysporum trén ca phé che tai tinh Son La.

Tt khéa: Arabica, Bacillus, ca phé, Fusarium oxysporum, PGPR (Plant Growth-Promoting Rhizobacteria), Son La

1. DAT VAN BE

Cay ca phé (Coffea arabica L.) la cay trong quan
trong, c6 gia tri kinh t€ cao, dugc trong & hon 70 quoc
gia trén thé gidi (Bagyaraj et al., 2015). Viét Nam la nuéc
xuét khiu ca phé ding thi hai trén thé giGi sau Brazil.
Hién tai, & Viét Nam c6 02 loai ca phé dugc trong chinh

dién tich ca phé ché ctia ca nudc va la tinh c6 dién tich ca
phé che 16n nhat nudc (Vusta.vn, 2025). Tuy nhién, viéc
phat trién cay ca phé & Son La gdp nhiéu khé khan do
van dé bénh hai, dién hinh la bénh théi ré va than do cc
tac nhan gay bénh ton tai trong dat gay thiét hai vé nang
sudt, chat lugng ca phé.

la ca phé che (Arabica) va ca phé voi (Robusta). Déc
biét, giong ca phé Arabica c6 chat lugng tot dugc trong
tap trung chu yéu trén dia ban huyén Mai Son, Thuén
Chau va thanh ph6 Son La (USDA Foreign Agricultural
Service, 2019). Trong 4 thang dau nam 2025, Viét Nam
da xuét khau gan 43.700 t4n ca phé Arabica , thu vé 284
triéu USD - tang 32% vé lugng va 191% vé kim ngach
so v6i cuing ky nam 2024. Miic gid xudt kh&u binh quén
khoang 6.500 USD/t4n - cao hon dang ké so véi ca phé
Robusta (Hai quan Viét Nam, 2025). Nam 2024, dién
tich san xuét ca phé ctia tinh Son La dat 23.312 ha, chiém
73,84% dién tich va 75,52% san lugng ca phé ctia mién
Bic; chiém 3,18 % tong dién tich ca phé va chiém 47,9%

Viéc ting dung cac ché phdm vi sinh nhidm cai thién
chét lugng dat, thac ddy sinh trudng cay trong theo
hudng bén viing da thu hit su quan tim dang k€. Trong
s0 d6, nhom vi khudn kich thich sinh trudng thuc vét
(Plant Growth-Promoting Rhizobacteria - PGPR) dong
vai tro quan trong nh¢ kha nang cu tru tai ving ré va
thac ddy sinh trudng ciy thong qua cac co ché truc tiép
va gian tiép bao gom c6 dinh dam sinh hoc, hoa tan cac
hop chét dinh dudng khé tan va ting cudng kha nang
chdng chiu ctia céy trude cac diéu kién bét lgi ctia moi
truong (de Andrade et al.,, 2023).

Tl cac co sd khoa hoc va yéu cau thuc tién trén,
nghién ctiu nay dugc tién hanh nhdm sang loc, lya chon
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va dinh danh cac chiing vi khuan tiém néng tu ving ré
céy ca phé che tai cac viuon trong thudc tinh Son La phuc
vu phét trién cac ché phim sinh hoc nham chim soc va
bao vé cdy ca phé tai Son La cling nhu & cac ving trong
ca phé khac ctia Viét Nam.
II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Mudi bon chiing vi khuén tiém nang va chiing nim
Fusarium oxysporum phan 13p tii miu dat viing ré ciy ca
phé che (Arabica) trong & xa Chiéng Mai, tinh Son La
dugc luu giti tai Vién Sinh hoc, Vién Han lam Khoa hoc
va Cong ngh¢ Viét Nam.

Cay ca phé che giai doan 30 ngay tudi (cung cép bdi

DPudng kinh tir tim dia tdi dudng vach khudn — Pudng kinh nim moc

vuon uom cay giong xa Chiéng Mai, tinh Son La) dugc
chuyén vé nha ludi trong Khu Trién khai Cong nghé cao
Nguyén Vin Hiéu, Vién Sinh hoc, Vién Han lam Khoa
hoc va Cong nghé Viét Nam.
2.2. Phuong phap nghién ciu
2.2.1. Ddnh gid khd ndng khdng ndm bénh

Dich nuo6i vi khuén (nu6i lac 200 vong/phut trong
mai trudng LB 6 28°C, sau 12 gi6) dugc cdy vach thanh
hinh tam giac déu trén dia thach PDA céch tdm dia 3 cm,
chting ndm Fusarium oxysporum (Fs) dugc cdy vao gitia
tdm tam gidc. Sau 7 ngay nudi tinh trong t6i, nhiét do
28°C, kha nang do6i khang nim ctia vi khuén dugc danh
gid theo phuong phap ctia Cui va cong su (2024). Cong
thtic tinh chi s6 d6i khang nam:

Chi s6 khdng ndm =

2.2.2. Dinh danh vi khudn

ADN t6ng s6 cua vi khudn dugc tach chiét theo
phuong phap Alkaline lysis buffer (Nguyén Thi Thu
Héing va cs., 2023). Cac ching vi khudn dugc dinh
danh dua trén trinh ty gen 16S rRNA st dung cdp moi
27F (5-AGAGTTTGATCCTGGCTCAG-3’) va 1492R
(5-ACGGCTACCTTGTTA-3)).

2.2.3. Dinh lugng khd ndng sinh tong hgp IAA trong
diéu kién in vitro

Kha néng sinh tong hgp IAA ctia cac chung vi khudn
nghién ctiu dugc danh gia dua trén phuong phap do
mau ctia Gordon va Weber (1951). Ham lugng IAA
dugc tinh toan theo phuong phap Guardado-Fierros
(2023). Cong thtic tinh nong do IAA dua vao duong
chudn: y = ax x +b. Trong dé: y - la OD,, ciia mau; x - la
nong do IAA cia mau (ug/mL); a - la hé s6 goc cia duidng
chudn; b - la hé so chan.
2.2.4. Lya chon chdt mang dé'tao ché pham

Cac chung vi khudn tiém nang dugc nudi cdy riéng
ré trong méi trudng LB 1ong, toc d¢ lac 200 vong/phut,
nhiét d¢ 28°C, sau 24 gio. Gia thé sti dung gom PCB (t6
hop perlite, vermiculite va dat hitu co), trdu hun va mun
cua. B6 sung vi khuén theo ty 1¢ 1 mL dung dich huyén
pht véi 2,5 g chat mang (Singh & Kumar, 2023). Cay
ca phé giéng 30 ngay tudi dugc trong vao cac chiu cay
(36 x 33 cm) chita dat phu sa (d6i chiing) va dét phu sa
két hop véi ché pham theo ti 1¢ 1:1. Sau 01 théng trong
diéu kién nha ludi, cac chi tiéu s6 14, chiéu cao céy ca phé
dugc danh gia lan 1 va tiép tuc theo déi danh gia lién tuc
trong 06 thang. Khoi lugng tuoi, kho ctia than va ré cay
ca phé ciing dugc thu thap sau 06 thang ké ti ngay bo
sung ché pham (Phan Thi Hong Théo va cs., 2016).
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2.2.5. Ddnh gid khd ndng kich thich sinh trudng va
phong bénh ciia ché phdim trén cdy ca phé

Cac cong thiic gia thé gom: D/c: dat hitu co; PCB:
dét hitu co va ché phdm PCB ty 1é 1:1; PCB + Fs: dat hiiu
c0 va ché pham PCB ty 1é 1:1 va 100 mL dung dich ndm
Fs; Fs: dat hiiu co bo sung 100 mL dung dich ndm Fs.
Chi tiéu 14 nhiém bénh, chiéu cao cay dugc theo doi 03
thang/lan ké tli ngay b sung ché phim va chiéu dai ré
céy ca phé tai thoi diém thu mau sau 06 thang (Phan Thi
Hoéng Thao va cs., 2016; Mulatu et al., 2023).
2.2.6. X7 li thong ké

Cac thi nghiém dugc lap lai 03 lan. Su khac biét c6
y nghia clia cac gid tri trung binh dugc xac nhan bing
kiém dinh Duncan.
2.3. Thoi gian va dia diém nghién ctiu

Nghién ctiu dugc thuc hién ti thang 10 nam 2024
dén thang 06 nam 2025 tai Phong Cong ngh¢ t€ bao
thuc vat va khu nha luéi trong Khu Trién khai Cong
nghé cao Nguyén Van Hiéu, Vién Sinh hoc, Vién Han
lam Khoa hoc va Cong ngh¢ Viét Nam.
II. KET QUA VA THAO LUAN
3.1. Sang loc chiing vi khudn c¢6 kha nang khang nim
Fusarium tii mau ré ca phé

Hoat tinh khang ndm Fusarium oxysporum gay thoi
1€ ctia 14 chting vi khudn phan lap tii viing ré ciy ca phé
tai tinh Son La da dugic xac dinh thong qua sy hinh thanh
vung tic ché phat trién hé sgi ndm xung quanh khuén lac
vi khufin d6i khéng trén mdi trudng PDA (Bang 1). Két qua xac
dinh dugc 03 chiing vi khuén (34R, 42R va 5E) ¢6 kha nang
doi khang tot véi ndm bénh Fusarium oxysporum so véi
céc chung vi khudn khéc.
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Bang 1. Kha nang khang ndm bénh Fusarium oxysporum ctia cac chiing vi khudn tuyén chon tai tinh Son La

STT Ki hiéu chiing Kha ning khang ndm | STT | Kihiéu ching | Kha ning khing nim
1 14R - 8 73R -
2 10E - 9 5E +
3 75R - 10 35R -
4 34R + 11 12R -
5 42R + 12 8R -
6 17R - 13 59R -
7 34E - 14 56R -

Ghi chui: (-) khong khdng; (+) c6 khdng.

Kha nang khang ndm Fusarium oxysporum clia cac
chtng vi khuén tiém nang théhién trong hinh 1. Chung
34R ¢6 vung tic ché ndm rd rét, tao thanh vong bao
quanh khu vuc cdy khudn. Chung 42R cho thdy viing
tic ché khong r6 rang, su phat trién ctia hé sgi ndm lan
rong bam sat vao duong nudi cdy. Chiing 5E thé hién
kha ning khang ndm vugt troi véi vong tic ché rong va
16 nét trong 03 chung tiém nang. Két qua tinh toan chi
s0 doi khang cho thdy cac chiing 34R, 42R va 5E da hinh
thanh viing tic ndm lan lugt dat 31,95 + 2,74%, 12,36 +
2,32% va 64,47 + 3,78%.

Phan tram khang nAm
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Hinh 1. Kha nang khang ndm Fusarium oxysporum ctia cac
chiing vi khuén 34R, 42R va 5E trong diéu kién in vitro

Ghi chii: (A) Ching 34R; (B) chung 42R; (C) chiing 5E;
(D) doi chiing; (E) ty I¢ vic ché sinh trudng cia ndm béi cdc
chiing vi khudn (p < 0,05).
3.2. Pinh danh chung vi khuin tiém nang

Dé€ danh gid tinh an toan va tiém nang st dung cac
chtng khuén, nhém nghién ctiu tién hanh dinh danh
cac chung nay béng trinh tu gen 16S rRNA. Két qua gidi
trinh tu cho thdy san phdm khuéch dai c6 kich thudc
1.492 bp véi ty 1é GC déu dat trén 55%. So sanh véi
cac trinh tu co s§ di liéu GenBank (NCBI), 03 ching
tiém nang c6 muic do tuong dong cao véi cic loai thudc
chi Bacillus. Cu thé, chiing 34R c6 do tuong dong cao
(99,53%) v6i B. subtilis, chting 42R c6 d¢ tuong dong cao
(99,68%) v6i B. tropicus va chiing 5E c6 do tuong dong
cao (99,45%) véi B. velezensis (Hinh 2). Day la chi vi
khuén c6 tinh an toan cao va dugc st dung nhiéu trong
cac ché phim ting dung trong kich thich sinh trudng va

phong bénh cho cdy trong & cac nghién ctiu trudc day
(de Andrade et al.,, 2023).

Bacillus subtilis subtilis KACC16064 (MK240367.1)
Bacillus subtilis S1 (PQ225876.1)

Bacillus subtilis NOK24 (ON287117.1)

Bacillus toyonensis BCT7112 (NR 121761.1)
Bacillus shivajii AK72 (NR 179622.1)

Bacillus cereus BP C1 (PV770880.1)

Bacillus caccae P3604 (NR 179591.1)

Bacillus thuringiensis A1 (PV268302.1)

Bacillus clarus ATCC 21929 (NR 180213.1)

Bacillus tropicus PBS5 (OK189719.1)
Bacillus tropicus ZNS2 (OK189713.1)
Bacillus tropicus PAS5 (OK189703.1)
16 100
99 Bacillus velezensis NJAU-Z14 (MH266008.1)
Bacillus velezensis Nb-2 (OK429363.1)
100 Bacillus velezensis PD1 (PP499256.1)
Pseudomonas aeruginosa PA96 (CP007224.1)

Hinh 2. Cay phat sinh chting loai ctia cac chting vi khuan
tiém nang
3.3. Kha ning sinh tong hop IA A trong diéu kién in vitro

Ca 03 chtng khuén lya chon déu c6 kha ning sinh
tong hgp IAA trong diéu kién in vitro v6i moi truong
nuoi cdy dugc bd sung 1% tryptophan. Cu thé, sau 24
gi¢ nudi lac 200 vong/phut & 28°C, lugng IAA dugc
sinh tdng hgp boi cac chiing 34R, 42R va 5E 1an lugt dat
25,45 + 1,34 pg/mL, 8,46 + 1,56 ug/mL, va 21,75 + 1,74
ug/mL (Hinh 3).

Trong nghién ctiu cta Wagi va Ahmed (2019) da
cong bo vé loai B. subtilis ghi nhan kha néng sinh tong
hop IAA dao dong tui 10 t6i 60 pg/mL, phi hgp véi kha
ning sinh tong hgp IAA clia ching 34R. Chung 42R
sinh tong hgp IAA & muic 8,46 + 1,56 pg/mL, tuong tu
nhu cac két qua tii nghién ctiu trudc day ghi nhdn mot
s0 B. tropicus c6 mtic IAA thap (dao dong trong khoang
10 pg/mL), diéu nay dugc Shyam va cdng su (2024) cho
rang do ¢ su khac biét vé diéu kién nudi ciy va kiéu gen.
Ngoai ra, trong nghién ctiu v6i B. velezensis phan lap tu
Alternanthera philoxeroides cia Philip va cong su (2023),
lugng IAA sinh tong hgp tii chung nay dat khoang 30,42
+ 2,09 pg/mL, cao hon so vé6i chiing 5E dé ghi nhén.
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Hinh 3. Kha nang sinh tong hgp IAA ctia cac chiing vi
khuén tiém nang sau 24 gio nuoi cdy
Ghi chii: (A) Phdn iing tao mau trong giéng; (B) Dinh
lugng IAA sinh tong.

Chiéu dai than cay trung binh

40

3.4. Anh huéng ciia chit mang chiia vi khusn tiém
nang t6i cay ca phé

Sau 06 thang thi nghiém, chiéu dai than trung binh
ctia cay ca phé tang lan lugt 16,77% va 12,30%; chiéu dai
ré trung binh cling tdng tuong ting 12,63% va 6,53% khi
stt dung ché phdm PCB va trdu hun so véi doi chiing.
S6 14 méi hinh thanh 1an lugt dat 20,73% va 7,89% sau
06 thang. Cay ca phé trong v6i ché phdm chia gia thé
mun cua cé xu huéng giam sinh trudng so véi cay doi
chiing, chiéu cao than, chiéu dai ré va s6 14 1an lugt giam
38,84%, 25,59% va 46,51% (Hinh 4).
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Hinh 4. Anh huéng ctia chdt mang chia vi khuén t6i cay ca phé trong diéu kién nha ludi
Ghi chii: Hinh thdi cdy ca phé: doi chiing (A), PCB (B), trdu hun (C) va min cua (D). Chi tiéu thi nghiém: chiéu dai than

(E), chiéu dai ré (F), s6 1d (G) (p < 0,05).

Cong thtic phoi tron vi khuén va gid thé PCB c¢6 hiéu
qua tot nhat ghi nhan khai lugng tuoi ctia than va ré ting
lan lugt 13,08% va 28,35%; khdi lugng kho ciing ting
tuong ung 34,78% va 65,75% so véi cay doi chiing. Véi
cong thc st dung gid thé trdu hun, khéi lugng ré tuoi
tdng 9,42% so v6i ddi chiing, trong khi khoi lugng kho ctia
than va ré tang lan lugt 16,20% va 26,48%. Khi st dung
mun cua, khéi lugng tuoi ctia than va ré ciy ca phé giam
1an lugt 13,08% va 28,35% so véi cay doi chiing (Hinh 5).

Viéc phéi trén cac ching vi khuén tiém néng véi
hai gid thé 1a PCB va trdu hun déu c6 tac dong tich cuc
dén sinh trudng va tich liy sinh khéi ctia cay ca phé
qua két qua tang khoi lugng tuoci va kho ctia than va ré.
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Vermiculite va perlite trong gia thé PCB déu la cac vét
liéu khoang dugc st dung phé bién trong hé gia thé trong
cay va lam vét liéu mang cho vi sinh vat, bén canh co ché
kich thich sinh trudng bai Bacillus spp. Cac nghién ctiu
cho thay Bacillus spp. c6 dinh trén hai chét tro trén c6
thé lam ting sinh trudng cay 6t tit 15 dén 35% (chiéu
cao, sinh khoi kho hodc tuoi), dong thdi tang kha ning
hap thu P tli 20 dén 40% so véi d6i chiing khong xti Iy vi
khuén, nhd co ché san sinh phytohormone (IAA) va hoa
tan phosphate (Bashan et al., 2014). Két qua nghién ctiu
ndy khang dinh sy phtt hgp cta gid thé PCB trong phdi
tron véi cac vi sinh vét tiém ning nhdm tao ché phdm
kich thich sinh trudng cay ca phé.
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Hinh 5. Anh hudng ctia ché phdm dén

sinh khdi tuoi va kho ctia cay ca phé

Ghi chii: Khoi lugng tuioi: (A) cdy; (B) than; (C) ré; khoi luigng kho: (D) cdy; (E) than; (F) ré. Cdc cong thiic: doi chiing

(D/c), PCB, trdu hun va mim cua (p < 0,05).
3.5. Anh huéng cia ché phdm sinh hoc t6i cay ca phé
ché trong diéu kién lay nhiém ndm bénh Fusarium
oxysporum trong di€u kién nha luéi

Chiéu dai than va ré clia ca phé sau 06 thang thi
nghiém cho théy sy khac biét 16 rét gitia cac cong thtic
st dung ché phdm so véi ciy doi chiing (Hinh 6). Cay
xU ly bang ché phdm PCB va khong lay nhiém c6 chiéu
dai than tang 1én khoang 4,93 cm va chiéu dai ré ting
khoang 1,97 cm. Céy ca phé & cong thtic ¢6 lay nhiém
ndm Fusarium oxysporum va bé sung ché phdm PCB

van duy tri td¢ d¢ sinh trudng tuong tu ciy doi chiing.
Chiéu dai than cay tang 0,22 cm va chiéu dai ré cay giam
0,57 cm so v6i doi chiing. Cay ca phé & cong thiic lay
nhiém Fusarium oxysporum nhung khong bo sung ché
phdm PCB (Fs) sinh trudng giam manh, vé6i chiéu dai
than va ré tuong ting lan lugt giam 6,91 cm va 7,12 cm
$0 v6i d6i chiing. Két qua nay khang dinh viéc bd sung
ché pham PCB lam giam tac hai ctia ndm Fusarium
oxysporum, dong thai kich thich sinh trudng cho céy ca
phé trong thoi gian 06 thang nghién ctu.
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Hinh 6. Anh huéng ctia ché phim t6i ciy ca phé khi lay nhiém ndm bénh Fusarium oxysporum trong diéu kién nha ludi

Ghi chii: Hinh thdi cdy (A-D) va ré (E-H) cdc cong thiic thi nghiém

; chiu dai than () va ré (K) cy ca phé sau 06 lay nhiém (p < 0,05).
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Cac chung Bacillus (34R, 42R va 5E tuong ting véi cac
loai B. subtilis, B. tropicus va B. velezensis) dat hiéu qua cao
Vv6i ndm Fusarium oxysporum trong thi nghiém khang
nam in vitro trén moi truong thach LB theo phuong phap
céy ria cac ching khudn bén ngoai va chiing nim dugc
céy gitia dia. Trong cac nghién ctiu da thuc hién, cac loai
vi khuén nay c6 kha nang tiét cac lipopeptide dang vong
(iturin, bacillomycin, fengycin) pha htty mang t€ bao
nam, cac enzyme thuy phéan (chitinase, $-1,3-glucanase,
protease) phén giai vach t€ bao ndm va cac siderophore
canh tranh sit trong vung ré, lam han ché sinh trudng
ctia ndm Fusarium sp. (Raaijmakers et al., 2010). Khi
dugc 6 dinh va bao vé bai hé gia thé, chat mang phoi
tron (bao gom vermiculite-perlite) cac co ché nay co thé
dugc duy tri 6n dinh hon, dan dén hiéu qua khang nim
cao va bén viing hon trong diéu kién trong dat va nha
ludi (Bashan et al., 2014; Ongena & Jacques, 2008).

Sau 03 thang theo doi, cic cong thtic ¢6 xt ly ndm
Fusarium oxysporum ghi nhin cac muic d6 biéu hién bénh
khac nhau (Hinh 7).

Chi s6 nhiém bénh (DSI)

100 — Pe
80 = PCB +Fs
= Fs
60 b
= b

40

20

) a C - C
0 3 6

Thoi gian (thang)
B

Hinh 7. Anh huéng ctia ché ph&m dén 1a bénh
do ndm Fs. gy ra trong diéu kién nha lusi

Ghi chii: (A) Triéu chiing bénh trén ld ca phé: Doi chiing
(D/c), PCB + Fs va Fs (B) Chi s6 nhiém bénh (DSI) ctia cdy
ca phé theo thdi gian 6 cdc cong thiic khdc nhau (p < 0,05).

Trong dé, cong thiic PCB + Fs ¢6 ty 1¢ 1a bénh trung
binh 49,06%, thap hon dang ké so véi cong thic Fs
(72,35%). Nhu véy, viéc bb sung ché pham PCB da lam
giam khoang 32,2% ty 1¢ la bénh so véi cay khong ding
ché pham. Thi nghiém nay tiép tuc dugc theo doi tai thoi
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diém 06 thang, ty 1é 1a bénh & cong thiic PCB + Fs ting nhe
1én 53,23%, trong khi cong thtic Fs van duy tri & mtic cao
(trén 70%). Nhui véy, viéc st dung ché pham PCB giup tiép
tuc bao vé cly ca phé trudc tac dong ctia ndm Fusarium
oxysporum & thoi diém 06 thang sau xti ly. Két qua nghién
ctiu cho thay; viéc sti dung ché pham PCB giup giam thiéu
tac hai ctia ndm Fusarium oxysporum doi véi ciy ca phé
trong diéu kién nha lu6i. Méc du vay, ty 1¢ 1a bénh & cong
thtic c6 b6 sung PCB van ting theo thoi gian, cho thay can
nghién ctiu diéu chinh liéu lugng va thoi gian bé sung ché
phém nham mang lai hiéu qua bao vé ciy ca phé khoi nim
Fusarium oxysporum trong diéu kién thuic té.

Cac chung vi khudn thudc chi Bacillus dic biét dong
vai tro quan trong trong kiém soat sinh hoc bénh ré trén
ca phé thong qua co ché d6i khang ndm két hop véi viéc
céi thién stic khoe hé ré (Ongena & Jacques, 2008). Viéc
xt ly B. subtilis gitip giam bénh théi ré & ciy ca phé non
xudng khoang 40 - 60% va tang sinh trudng 1én 15 - 25%
so v6i doi chiing (Raaijmakers et al., 2010). Ching vi
khuén B. velezensis cting cho thdy hiéu qua gidm bénh
vang l4, thoi ré trén cay ca phé trong diéu kién nha ludi
xudng 72 - 85% (Ongena & Jacques, 2008). Vi vi khuédn
B. tropicus, hién con it nghién ctiu trén ca phé; tuy nhién,
cac nghién cdu trude day ghi nhén loai vi khudn nay
6 hoat tinh do6i khang v6i ndm Fusarium spp. nho kha
nang sinh tong hgp enzyme ngoai bao.

IV. KET LUAN VA PE NGHI
4.1. Kétluan

Sang loc céc chung vi khuén phan 1ap dugc tui viing ré
cly ca phé tai xa Chiéng Mai, tinh Son La da tuyén chon
dugc 03 chung vi khuan tiém nang goém: B. subtilis (34R),
B. tropicus (42R) va B. velezensis (SE) c¢6 kha nang sinh
tong hop IAA va tic ché su phat trién clia ndm Fusarium
oxysporum gay bénh théi ré trén ca phé. Nghién ctiu cling
dalya chon duigc gia thé PCB lam chat mang hiéu qua trong
phi trdn véi cac chung vi khuén d€ tao ché phim vi sinh
trong cham sdc céy ca phé. Két qua danh gia trong diéu kién
nha ludi ghi nhan kha nang kich thich sinh trudng va giam
tac hai ctia ndm Fusarium oxysporum do6i véi ciy ca phé che.
4.2. D¢ nghi

Nghién ctiu nay la co s¢ khoa hoc nhdam phat trién
ché phdm vi sinh c6 chtia 03 chung 34R, 42R va 5E ting
dung trong cham soc va bao vé cay ca phé tai tinh Son La
cting nhu cac ving trong khac ctia Viét Nam. Tuy nhién
can tht nghiém & quy mo thuc dia trudc khi nhéan rong
va két hop cdc giai phap an toan sinh hoc khac.
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Evaluation of plant growth-promoting and antifungal potential of rhizosphere bacteria isolated
from Arabica coffee (Coffea arabica L.) plants in Son La province
Manh Van Le, Tuong Manh Ho, Huy Quang Pham, Ha Hong Thi Nguyen, Hoa Thi Tran,
Quyen Phan, Linh Thao Phuong Pham, Dat Thai Tran, Quang Ho Tran, Ha Hoang Chu, Phat Tien Do

Abstract

This study aimed to screen and select bacterial strains with plant growth-promoting and antifungal potential in coffee plants
in Son La Province. From a total of 14 rhizosphere bacterial isolates, three promising bacterial strains were selected and
identified using the 16S rRNA gene sequencing. The selected strains, designated as 34R, 42R, and 5E, showed high similarity
(98 - 99%) to Bacillus subtilis, B. tropicus, and B. velezensis, respectively. Under greenhouse conditions, the application of these
bacterial isolates combined with a PCB-based bioformulation increased fresh stems and root weights by 13.08% and 28.35%,
respectively, and dry weights by 34.78% and 65.75%, compared to untreated controls. In the presence of Fusarium oxysporum,
treatment with these rhizobacterial strains maintained plant growth and reduced the proportion of disease leaves to 49.06%
and 53.23% at 3 and 6 months after treatment, respectively. The results demonstrate the potential for further development of
these strains as sustainable and environmentally friendly agents for coffee cultivation in Son La Province and other regions.
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