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TOM TAT

Vi khuin séng ndi sinh trong cdc mo cua co thé thuc vat co thé mang lai nhiing loi ich khac nhau cho cay
chi nhé tiém nang tao ra cac chét ¢o hoat tinh sinh hoc. T cidc md 14, than va ré cua cay Buoi, 19 chung vi
khuén ndi sinh di dugc phéan lap. Két qua sang loc ching vi khudn hitu ich cho thiy c6 hai chung vi khuin
(ki hiéu BT1.1 va BT1.3) vira c6 kha ning d6i khang nim giy bénh trén cdy Budi, vira sinh cac chit c6 tac
dung kich thich sinh truéng thyc vat. Vi khudn BT1.1 c6 phan trim wc ché sinh truong (G1%) nim Fusarium
solani va Penicillium digitatum teong ung 1a 31,56% va 29,27%, sinh 13,12 pg/ml [AA, ¢ dinh 3,31 mg/ml
nito, chi s6 hoa tan phosphate (SI) 2,57 va hoat tinh phéan giai cellulose (IS) 3,25. Chung BT1.3 ¢6 gia tri trc
ché ndm Fusarium solani va Penicillium digitatum twong tng 13 32,44% va 26,42%, tong hop 4,91 pg/ml
IAA, cb dinh 4,40 mg/ml nito, gia tri SI trong thi nghiém hoa tan lan dat 2,22 va gia tri IS thé hién hoat tinh
cellulase 1a 3,33.

Tir khéa: C6 dinh nito, dé¢ khang nim, hoa tan phosphate, phin giai cellulose, sinh IAA, vi khuin

noi sinh.
1. PAT VAN PE

Thuét ngir vi sinh vat ndi sinh dé cap dén vi
khuan hay nidm sdéng trong mé thyc vat ma
khong gay hai cho thuc vat. Theo Hallmann va
cong su (1997), vi khuén ndi sinh 1a thuét nglr
bao gém tat ca cac vi khuan tr mé thuc vat,
khong gay hai cho thyc vat. Sy c6 mat cua vi
khuéan noi sinh trong mo c6 thé thuc day thuc
vét ting trudng, ting ning suat va dong vai tro
1a tdc nhan diéu hoa sinh hoc, san xuét cac san
phém ty nhién c6 lgi cho cdy chi ma con
nguoi c6 thé khai thac nhitng tac nhan do dé
ung dung trong y hoc, nong nghi€p hay cong
nghi¢p (Afzal et al., 2019). Theo Gamalero va
cong su (2020), vi khuan ndi sinh c6 thé giup
loai bo cac chit gy 6 nhiém trong dat bang
cach ting cudng kha ning khir doc & co thé
thuc vat, 1am cho dit trd nén mau md thong
qua chu trinh phosphate va ¢ dinh dam.

Cay Buoi, tén khoa hoc Citrus grandis (L)
Obeck hodc Citrus maxima (Burm.) Merr.,
thudc chi Citrus, ho Rutaceae, dugc tréng phé
bién & Viét Nam. Budi duoc biét dén nhu mot
loai cdy an tréi, cdy dugc li¢u gia tri: qua cé
thit qua chtra nhiéu thanh phin dinh dudng
nhu cacbohidrate, beta carotene, vitamin, chat
khoang; v6 qua, 14 va hoa chira nhiéu tinh
dau, pectin, cac hop chit thudc nhom
flavonoid nhu naringin, hesperidin, diosmin

(Jinyin et al., 2019).

Qua trinh trong va canh tac Buoi gip kho
khan do cdy cham I6n, bi nhiéu loai ndm va
sau bénh hai tn cong. Trong sb cac loai bénh
thuong gap ¢ céac loai cay thude chi Citrus noi
chung va cdy Budi noi riéng, bénh vang 14,
thdi r& do ndm Fusarium solani va bénh mdc
xanh, thdi rira qua do nam Penicillium
digitatum gy anh huong tiéu cuc dén sinh
truong, phat trién cia ciy va chit lugng qua.
N&m Fusarium solani thuong tir dit (dic biét
¢6 nhiéu ¢ nhitng noi dat ngap tng) tin cong
vao chop ré, lam ré bi suy yéu va thdi. Cay
Budi bi bénh do ndm Fusarium solani ¢6 14
chuyén mau vang, d& rung khi bi lay nhe, ré
cdy bi thdi, vo ré tudt khoi phan gd, bén trong
6 soc nau lan dan vao ré cai. Khi cay bi bénh
ning thi tit ca cac ré déu bj thdi va cay chét
(Jaqueline et al., 2019). Nam Penicillium
digitatum xam nhiém qua vét xudc trén bé mit
qué, sau d6 tan cong vao phan thit qua gy thdi
rita qua. Qua Budi bi nhiém nidm Penicillium
digitatum trudc khi thu hoach s& bi thdi va
rung, sau khi thu hoach s€ bi thdi rira va lay lan
mam bénh rat nhanh sang cic qua lan cén
(Costa et al., 2019). Huong t61 muc tiéu ung
dung chung vi sinh vat ndi sinh dé nang cao
strc @& khang va thuc day sinh truéng cua cay
cha, nghién ctru d3 tién hanh phan lap céc
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chimg vi khuan noi sinh phan bé trong 14, than
va ré cua cdy Budi, tir d6 tuyén chon chung co
kha ning khing ndm Fusarium solani,
Penicillium digitatum va sinh cac chat co loi
cho sinh trudong cuia cay.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

Mau 14, than va ré cia cay Budi (Citrus
grandis) duoc thu thap tir 2 dia diém 1a Ha Noi
va Bic Ninh.

Chung ndm Fusarium solani giy bénh vang
la, théi r& & cdy Budi va ching ndm
Penicillium digitatum gay thdi trai Budi duoc
luu git & Vién Cong nghé sinh hoc Lam
nghi¢p, Truong Pai hoc Lam nghiép.

2.2. Phwong phap nghién ctru
Phén Igp vi khudn néi sinh

Céc chung vi khuén ndi sinh duge phan lap
tir 14, than va ré cua cdy Budi theo phuong
phap ctia Khan va cong su (2020) co cai tién:
Mau mé thuc vat duoc rira sach, ngdm trong
dung dich nudc xa phong loang 30 phut, rtra lai
bﬁng nude cat khir trung, cit thanh doan co
kich thuéc 1 - 2 cm. Mau dugc vo trung bé mit
bang ngam trong dung dich ethanol 70% trong
1 phut, lic rira mau v6i nude cat vo trung 3 1an
(5 phut/lan). Tiép theo mau duoc lic v6i dung
dich sodium hypochlorite 2% chira Tween 20
(0,1%) trong 10 phut. Lac rira mau véi nude
cat khir trung 5 1an (5 phat/lan). Thim kho
mau trén gidy tham vo trang. Cit mau thanh
manh nho bing kéo vo trung va ciy 1én dia
petri chira moéi truong Luria Bertani (LB) agar
(peptone 1%; yeast extract 0,5%; NaCl 0,5%;
agar 1,5%, pH 6,5), dat ¢ 28°C trong 72h. Dia
d6i ching cay trai 100 pl nude rira mau & lan
rira cudi (nude thu hdi sau khi dung dé trang
rira mau 1an tha 5), dat & 28°C trong 10 ngay.
K§ thuat khir tring bé mit mau 1a dat yéu cau
néu cac dia d6i chimg khong cé su phat trién
cua vi sinh vat.

CAy phan tach cac chung vi khuan ndi sinh
moc xung quanh mau cdy dua trén hinh thai,
mau sic, cdu truc, duong kinh khuén lac va
hinh dang té bao. Cac chung vi khuan sau khi
lam thuan duoc bao quan trong dung dich
glycerol 20% (v/v) & -80°C.

Xdc dinh khd nang kiém sodt ndm Fusarium
solani va Penicillium digitatum ciia vi khudn

Pé xac dinh kha ning kiém soat ndm
Fusarium solani va Penicillium digitatum, cac
ching vi khuan noi sinh duoc cdy chim diém
vao 4 gbc cua dia petri (@ 9,0 cm) trén moi
truong Potato Dextrose Agar (mdi truong
PDA, thanh phan gdm potato extract 4 g/L,
dextrose 20 g/L, agar 15 g/L, pH 5,6) da cay
san khoanh nim bénh (® 0,5 cm) 6 vi tri chinh
gita dia petri. U cac dia cdy & 28°C trong 7
ngay. Dia dbi ching chi cdy nim bénh. Cac
chung vi khuan c6 biéu hién d6i khang dugc
1ap lai 3 1an thi nghiém xac dinh hoat tinh ddi
khang véi ting ching trong céc dia riéng ré
bang cach cdy 1 pl dung dich vi khuan (10%
CFU/ml) vao ria dia petri va dit khoanh nim &
giita dia. Pia cdy duoc nudi & 28°C trong 7
ngdy. Phin trim tc ché sinh truéng (growth
inhibition, GI%) dugc tinh theo cong thure:

GI (%) =[(C - T)/C]* 100

Trong do:

C 1a d6 dai sy phat trién xuyén tdm cua nam
bénh trén dia dbi chimg (mm);

T 1a d6 dai sy phat trién xuyén tim cta nim
bénh hudng vé phia vi khuan trong céc dia thi
nghiém (mm) (Khamna et al., 2009).

Khao sdt dic tinh sinh hoc ciia vi khudin

- Xac dinh kha nang sinh 1AA
(phytohormone kich thich sinh truéng thuc vat,
kich thich tao ré): Kha ning sinh IAA cua vi
khuin duoc xac dinh theo Patten va Glick
(2002). Vi khuédn noi sinh dugc nudi cay trong
moi truong LB long bd sung L-tryptophan
(0,2%) & 28 + 2°C, lic 150 vong/phut trong 5
ngdy. Loai bo sinh khéi vi khuan khoi dich
nudi cay bang ly tim ¢ 6000 vong/phit trong
30 phat ¢ 4°C. Hat 1 ml dich nudi vi khuan
phéi tron voi 0,1 ml axit ortho-phosphoric va 2
ml thudc the Salkowaski (FeCly 2% trong
HClO4 35%), & trong t6i 30 phut ¢ nhiét do
phong. Sy xuét hién mau hdng trong dich phan
ung chi ra sy san sinh TAA trong moi truong
nudi vi khuan. Cuong d6 mau cta phan tng
duoc do mat d§ quang & bude song 530 nm va
néng dd IAA duge xac dinh dua vao do thi
chuan TAA.
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- Xac dinh kha nang c6 dinh nito: Céc
ching vi khudn dwoc nudi cdy trong moi
truong Norris glucose long (glucose 10 g/L,
KoHPO4 1 g/L, MgSO4 0,2 g/L, CaCOs 0,1%,
NaCl 0,2 g/L, sodium molybdate 0,005 g/L,
FeSO4 0,1 g/L, pH 7,0), & 28°C, tdc d6 lic 150
vong/phut. Sau 5 ngay nudi cdy, thu nhan dich
nudi, li tam loai sinh khéi vi khuan. Thyc hién
phan tmg mau cua 0,2 ml dich moi truong nudi
cdy v6i 1 ml thudc thir Nessler (0,09 mol/L
KoHgls trong 2,5 mol/L KOH). Néu chung vi
khuan c6 kha ning cb dinh nito thi NH4" trong
moi trudng phan tng véi thude thir Nessler tao
phirc ¢6 mau vang hay nau sdm, c6 thé dinh
luong bang phuong phap so mau & budc séng
560 nm. Ham luong nito trong mau duogc xac
dinh dya vao db thi chudn amoni. Mau ddi
chung 1a moéi truong Norris glucose long
khong cay vi khuan (Malisorn et al., 2020).

- Xac dinh kha nang hoa tan phosphate:
Céc chung vi khuin duoc cdy chdm diém trén
dia mdi truong NBRIP chura phosphate khong
hoa tan (glucose 10 g/l; Ca3(PO4)> 5g/L,
MgCL.6H,0 0,5 g/L, MgS04.7H,0 0,25 g/L,
KCl1 0,2 g/L, (NH4)2S04 0,1 g/L, agar 15 g/L,
H>O 1000 ml, pH 7,0), nudi ciy & 28°C trong
72h. Xéac dinh duong kinh vong phéan giai
phosphate xuit hién xung quanh khuén lac vi
khuan, duong kinh khuan lac vi khudn va tinh
chi s6 hoa tan phosphate - SI (solubilizing
index) theo cong the: SI = (duong kinh khuan
lac + duong kinh vong phan giai
phosphate)/dudng kinh khuan lac (Pande et al.,
2017).

- Xac dinh hoat tinh cellulase: Phan tich
dinh tinh kha ndng phéan giai cellulose cua vi
khuan bang phuong phap cdy chidm diém cac
chung vi khuan trén méi truong chira CMC 1%
trén dia petri va dit & 30°C trong 48 gio. Dé
phat hién vong phéan giai CMC cua vi khuan,
dia petri dugc nhudm voi thudc thir Congo red
0,1% trong 20 phat, rira véi dung dich NaCl
IM. Cac ching vi khuan c6 kha nang phan giai
cellulose s€ tao thanh vung hao quang (halo
zone) xung quanh khuan lac. Chi s phan giai
cellulose (IS) dugc xac dinh theo cong thirc: IS
= duong kinh vung halo zone/duong kinh

khuén lac. Kha ning phan giai cellulose cta vi
khuan dugc phan loai theo gia tri IS v6i 3 mirc
d6: thap twong Gmg véi IS <I; trung binh véi IS
1 - 2; cao v6i IS > 2 (Choi et al., 2005).
3.KET QUA VA THAO LUAN

3.1. Phan lap va sang loc chiing vi khuin cé
kha ning khang nim

Tur 135 mau 14, than va ré cta cAy Budi, da
phan 13p duoc 19 ching vi khuin ndi sinh,
trong d6 c6 8 chung phan lap tur 14, 5 ching
phan 1ap tir than va 6 chung phan lap tir ré. Céc
chung vi khuan duoc phan bi¢t dua vao dac
diém hinh thai khuan lac, hinh dang té bao.
Khuén lac cta cic ching vi khuan trén moi
truong LB agar ¢6 mau sic da dang (tréng duc,
tring ngd, vang nhat, hong), bé mit nhin hoic
nhin, dudng kinh 1 - 5 mm. Trong s6 19 chung
vi khuan c6 15 ching 1a tryc khuan, 4 chung 1a
cau khuan.

Két qua xac dinh kha nang d6i khang truc
tiép niAm Fusarium solani va Penicillium
digitatum cho thay c6 8/19 chung vi khuén (ty
1€ 42,1%) c6 kha nang kiém soat sinh hoc ca
hai loai nim bénh véi phﬁn tram tc ché sinh
truong (GI%) dao dong tur 5,78 - 45,53% sau 7
ngay theo doi (Hinh 1). Trong do6, ching
BL3.3 va BL3.4 ¢6 kha ning kiém soat nam F.
solani va P. digitatum cao nhat (Hinh 2), véi
gia tri GI cia chung BL3.3 tuong tung la
39,11% va 32,52%, chung BL3.4 tuong tng la
36,89% va 45,53%. Co gia tri GI thip hon hai
chung BL3.3 va BL3.4 nhung cao hon cac
chung con lai l1a chiung BT1.1 va BT1.3: kha
ning e ché sinh truong ndm F. solani va P.
digitatum cia ching BT1.1 tuong ung la
31,56% va 29,27%, chung BT1.3 tuong tng la
32,44% va 26,42%.

Trong s 3 loai miu (14, than va ré) cia ciy
Buoi, ty 1& cac chung vi khuan ndi sinh phan
1ap dugc tir 14 Budi 1a cao hon ca (8/19 chung,
ty 1€ 42,1%). Theo Ortiz-Ojeda va cong su
(2020), su khac biét vé ty 1& cac chung vi
khuin noi sinh phan lap tur 14 so voi cac bod
phan khéc c6 thé do trén 14 c6 cac 15 khi, 13 con
duong x4m nhédp tu nhién cia vi khuan. Cong
bd khoa hoc cta John va Mathew (2017) ciing
chi ra tAn sudt xuét hién vi sinh vét noi sinh & 14

24 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 4 - 2022



Céng nghé sinh hoc & Giong cdy trong

cao hon cac bo phan khac nhu than va ré.

Trén thé gidi, cho d&én nay chwa co nghién
ctru khoa hoc cong bd vé viéc ung dung vi
khuan ndi sinh dé kiém soat bénh do nim gy
ra & cdy Citrus, chi c6 cong bd cta Daungfu va
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cong su (2019) dé cap dén tng dung mot sd
ching vi khuan noi sinh (thudc chi Bacillus)
phan lap tir cdy Citrus dé kiém soat sinh hoc vi
khuan Xanthomonas citri subsp. citri gy bénh
ghé & céc loai cay Citrus (Citrus canker).
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Ky hiéu chiing vi khuin
Hinh 1. Phin trim trc ché sinh truwéng (GI%) nim Fusarium solani va Penicillium digitatum
ctia mdt so chiing vi khuén ndi sinh phén 1ap tir ciy Buéi

Hinh 2. Khi ning d6i khang true tiép nim Fusarium solani va Penicillium digitatum
ciia vi khuin ndi sinh phén 1ap tir cAy Buéi
(F1: Fusarium solani; F2: Penicillium digitatum, E1: vi khudn BL3.3; E2: vi khudn BL3.4)

3.2. Khao sat dic tinh sinh hoc ciia vi khuin

Trong sb cac dic diém sinh hoc cua vi
khuan néi sinh, dang chu y 1a kha ning sinh
cac yéu td co thé thuc day sinh truong, phat

trién cua thuc vat, cu thé 1a: sinh IAA
(phytohormone kich thich sinh truéng thuc vat,
kich thich tao ré); ¢6 dinh nito (chuyén héa
nito phan ttr (N2) sén c6 trong khi quyén thanh
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dang nito khoang (NHi") cdy trong c6 kha
ning hap thu); hoa tan phosphate (chuyén hoa
phosphate tir dang khé hoa tan thanh dang dé
tan, cung cap ngudn dinh dudng phospho cho
cay); sinh enzyme cellulase ngoai bao (vai tro
phan huy chét hiru co trong dt).

Két qua xac dinh kha niang sinh TIAA, cb
dinh nito, hoa tan phosphate, phan giai
cellulose cua 8 chung vi khuan noi sinh c6 kha
ning kiém soat nim Fusarium solani va
Penicillium digitatum (Bang 1, Hinh 3) cho
thiy: Co 4/8 ching vi khudn nudi cdy trong
moi truong chira L-tryptophan 0,2% c6 kha
nang sinh IAA vé&i ham luong 2,95 - 13,12
pg/ml, nén tao phan mg mau hong véi thude
thir Salkowaski sau 30 phit u trong toi (Hinh
3A); ¢6 7/8 chung c6 kha niang ¢6 dinh nito véi
ham lugng 0,37 - 4,40 mg/ml va tao phuc chét
mau vang khi thyc hién phan trng mau cua dich
nudi vi khuan véi thude thir Nessler (Hinh 3B);
c6 7/8 chung tao vong tron trong sudt xung
quanh khuan lac trén méi trudng chi chira
ngudn phosphate kho tan 13 Caz(POs) 5%,
twrong Ung voi chi sb hoa tan phosphate (SI)
trong khoang 2,13 - 2,86 (Hinh 3C); ca 8/8
ching vi khuan déu co kha ning phan giai
cellulose biéu thi bang tao ving trong sudt
xung quanh khuén lac trén méi trudng chira co
chit CMC 1% sau khi nhudém mau véi thubc
thr Congo red (Hinh 3D). Hoat tinh cellulase

clia tat ca cac chung vi khuén trong nghién ctru
déu dat murc cao (gia trj IS dat 2,61 - 4.80).

bic diém sinh TAA, ¢6 dinh nito, hoa tan
phosphate, phan giai cellulose cua 4 chiung vi
khuan c6 kha ning wrc ché manh nim F. solani
va P. digitatum, gdm céc chung BL3.3, BL3 4,
BTI1.1 va BT1.3 nhu sau: Chung BL3.3 khong
c6 kha nang sinh TAA, ¢d dinh 3,93 mg/ml
nito, chi sé hoa tan phosphate (SI) 2,20, hoat
tinh cellulase 1a 4,0; chung BL3.4 khong c6
kha nang sinh TAA va hoa tan phosphate, kha
nang cb dinh nito rit yéu (0,37 mg/ml), hoat
tinh cellulase IS = 4,8; chung BT1.1 sinh IAA
v6i ham luwong cao nhit trong sé cac ching vi
khudn (13,12 pg/ml), c¢b dinh 3,31 mg/ml nito,
chi sb hoa tan phosphate (SI) 2,57, hoat tinh
cellulase IS = 3,25; chung BT1.3 sinh 4,91
pg/ml TAA, ¢ dinh 4,4 mg/ml nito, chi s6 SI
ctia thi nghiém hoa tan phosphate 2,22, chi s
IS thé hién hoat tinh cellulase 1a 3,33.

Trong s6 8 ching vi khuan c6 kha ning ddi
khang ndm F. solani va P. digitatum, c6 2
chung - BT1.1 va BT3.3 - khong nhitng c6 kha
nang khang ndm bénh manh, ma con thé hién
dic tinh thuc ddy sinh truong cua thuc vat qua
su sinh TAA, ¢ dinh nito, hoa tan phosphate,
phan gidi cellulose. Bén canh do6, ching vi
khuan BL3.3 ciing dang cha y vé dic tinh dbi
khang nam bénh, va kha nang ¢ dinh nito, hoa
tan phosphate, phan gidi cellulose, tuy nhién
chiung BL3.3 khong c6 kha nang sinh TAA.

Bang 1. Kha niing sinh TAA, ¢6 dinh nito, hoa tan phosphate, phan giai cellulose
ciia cac chiing vi khuin

Chiing vi Sinh TAA C6 dinh nito Hoa tan Hoat tinh
Kkhuin (ng/mi) (mg/ml) phosphate cellulase
(S as)
BL2.1 2.95+03 3.59+03 2.86 0,1 3,63 £02
BL3.3 ; 3,93 £0,2 220£02 4,00 +0,2
BL3.4 - 0,37 0,2 - 4,80 +0,2
BT1.1 13,12 0,5 331+03 2,57+04 325+0,1
BT1.3 491+ 0,4 440+ 0.4 222402 333+0,2
BT3.2 ; - 2,13 + 0,4 2,79 +0,1
BRI.1 - 434402 2,67 40,2 3,18+ 0,1
BR3.4 442+0.5 234+03 2.17+0,2 2,61 +03

Ghi chii: (-): Khéng cé kha nang sinh IAA/cé dinh nito/hoa tan phosphate.
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Két qua nhan duoc trong nghién ciru chi ra
trong 14, than va ré cta cay Budi tdn tai cac vi
sinh vat ndi sinh co tiém ning khang ndm
bénh, ning cao suc dé khang va thic day sinh
truéng, phat trién cua cdy chi. Két qua nghién
ctru ciing phu hop véi nhiéu cong bd khoa hoc
vé tic dung cia vi sinh vt ndi sinh: Theo
Kusumawati va cong sy (2017), vi sinh vat ndi
sinh ¢6 thé tmg dung hiéu qua trong san xuit
phan bon sinh hoc, gop phan giam lugng phan

C

boén hoa hoc, vi vi sinh vat noi sinh c6 thé cai
thién d6 phi nhiéu cta dat théng qua chirc ning
hoa tan phosphate, san xudt hormone ting
truong thuc vat, c¢d dinh nito, phan huy sinh
hoc. Nghién ctu cua Gamalero va cong su
(2020) ciing chi ra vi khuan ndi sinh phan lap
tur cdy dua chudt, cao luong va khoai tay co
kha ning thuc day sinh truéng thuc vat thong
qua kha niang sinh tong hop IAA, hoa tan
phosphate va sinh tong hop enzyme ngoai bao.

Hinh 3. Xac dinh kha ning sinh IAA, ¢6 dinh nito, hoa tan phosphate, phan giai cellulose
ciia vi khuén

(A: Kha nang sinh IAA ciia ching BT1.1 - IAA trong méi truong phdan img véi thube thir Salkowski tao
phitc mau hong; B: Kha ning co dinh nito ciia ching BT1.3 - nito' phan 1ing véi thuoc thir Nessler tao phirc
mau vang, C: Khd nang hoa tan phosphate cua ching BTI.1 - tgo vong phdn gidi Ca3(POy); xung quanh
khuan lac; D: Kha ndng phén gidi cellulose ciia mot s6 ching vi khudn - chiing ¢é hoat tinh cellulase ngoai
bdo sé c6 kha néng phén gidi co chat CMC 1% tao ving sang halo xung quanh khudn lac)
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4. KET LUAN

Két qua thu dugc tir cac thir nghiém ddi
khang va xic dinh kha ning sinh cac chat c6
loi cho sinh trudng cua thyc vat cho théy: Cac
ching vi khuan noi sinh ky hiéu BT1.1, BT1.3
c6 tiém niang ung dung trong kiém soat sinh
hoc bénh do nidm Fusarium solani va
Penicillium digitatum gay ra & cay Budi, co
kha nang kich thich sinh truong cia cay chu
théng qua cac chirc ning sinh IAA, ¢b dinh nito,
hoa tan phosphate va phan giai cellulose. Bén
canh d6, c6 2 chung vi khudn ky hiéu BL3.3 va
BL3.4 ciing c6 kha nang d6i khang ndm manh va
c6 hoat tinh phan giai cellulose cao.
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ANTAGONISTIC AND PLANT GROWTH-PROMOTING EFFECTS
OF ENDOPHYTIC BACTERIA ISOLATED FROM POMELO TREES
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SUMMARY

Endophytic bacteria in plant tissues can provide various benefits to the host plant through their potential to
produce bioactive substances. A total of 19 endogenous bacterial strains were isolated from the leaves, stems
and roots of pomelo trees. Screening for beneficial bacteria showed that two strains of bacteria with symbols
BT1.1 and BT1.3 can antagonize pathogenic fungi and promote the growth of pomelo trees. Bacterial strain
BT1.1 had antagonistic value (GI%) of Fusarium solani and Penicillium digitatum was 31.56% and 29.27%,
respectively, yielded 13.12 pg/ml TAA, fixed 3.31 mg/ml nitrogen, phosphate solubility index (SI) of 2.57, and
the activity of cellulose-degrading enzymes (IS) of 3.25. Bacteria BT1.3 had an antagonistic value against
Fusarium solani and Penicillium digitatum was 32.44% and 26.42%, respectively, with synthesized 4.91 pg/ml
TAA and fixed 4.40 mg/ml nitrogen. SI value of phosphate dissolved reached 2.22, and cellulase activity (IS)
was 3.33 for this strain.

Keywords: Antagonistic effect, cellulose degradation, endophytic bacteria, IAA synthesis, nitrogen
fixation, phosphate solubility.
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