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TOM TAT

Muc tiéu ctia nghién ciru 1a b6 sung cac vi sinh vat hitu ich cho bo suu tap vi sinh vat cta Viét
Nam va Cong hoa Dan chd Nhan dan (CHDCND) Lao, phuc vu cong tac nghién ctru, st dung
trong san xuat nong nghiép ctia hai nudc. Bai bao trinh bay két qua phan 1ap va tuyén chon cac
chiung vi khudn c6 kha nang d6i khang vi khudn Ralstonia solanacearum, nim Fusarium
oxysporum va phan gidi tinh bot tir 150 mau dat thu thap tai tinh Sayaboury, Luangnamtha va
Bokeo, CHDCND Lao. Két qua da lua chon duwoc 17 ching vi khuin c6 hoat tinh déi khang, trong
d6, 6 chting ky hieu SA21, SA35, BK50, LN06, LN0O7 va LN92 c6 hoat tinh cao nhat véi duong kinh
vong doi khang dat tir 14 - 19 mm d6i v6i vi khudn . solanacearum va tir 19 - 23 mm d6i véi ndm
F. oxysporum. 6 ching vi khuidn nay dong thoi c6 kha nang phan giai tinh bot véi duong kinh
vong phan giai dat 22 - 26 mm. Cac ching vi khu4n tuyén chon co6 hiéu qua phong trir dat 54,5
63,7% doi voi benh do vi khudn R solanacearum gy ra va 52,4 - 62% d6i véi bénh do nam £
oxysporum gay ra. Trong diéu kién st dung t6 hop céc vi sinh vat d6i khang tuyén chon, hiéu qua
phong trir dat 81,8% doi voi bénh do vi khuidn R solanacearum va 71,4% doi voi bénh do ndm £
oxysporum gay ra. Cac ching vi khuén tuyén chon duoc dinh danh 1a Bacillus amyloliquefaciens
BK50, Bacillus subtilis LIN06, Bacillus subtilis BK98, Bacillus siamensis ILNO7,; Bacillus subtilis
SA21, Pseudomonas fluorescens SA35 va dugc xac dinh thuoc nhém vi khuén an toan sinh hoc
cap do 1, duoc phéng thich khong han ché vao méi truong.

Tt khoa: Vi sinh vét doi khidng R. solanacearum, vi sinh vét doi khang F. oxysporum, vi sinh vat

phan gidi tinh bot, dinh danh bang ky thuat gidi trinh tir gen, kiém sodt sinh hoc.

1. DAT VAN BE

Str dung vi sinh vat trong san xuat phan bén
hittu co/ché pham vi sinh phuc vu néong nghiép
theo huéng hitu co da va dang tré thanh xu huong
trén toan cau. Dé dap tng nhu cau trén, cac nha
khoa hoc trén thé gio¢i cing nhu Viét Nam da tap
trung nghién cttu tao ra nhiéu loai phan bon hiru
co, ché pham sinh hoc c6 chat luong t6t, an toan
sinh hoc, cung cdp dinh dudng va nhiéu loai vi
sinh vat c6 loi cho dat, phong trir cac tac nhan gay
bénh hai cay trong, giup cay phat trién tot hon, an
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toan v6i moi truong sinh thai, phu hop voi xu
huong an toan noéng nghiép hién nay [1-4]. Tuy
nhién, tai CHDCND Lao viéc nghién cttu, san xuét
va stt dung phan hitu co con réat han ché, trong khi
d6 nguyén lieu dé san xuat phan hitu co tuong doi
dédi dao nhu phan chudng, than bun, xac ba thuc
vat,.. chua duoc tan dung hiéu qua. Trong san xuat
nguoi dan thuong st dung thudc bao ve thuc vat
héa hoc dé phong trir bénh cay trong nhu bénh
héo dua chuot, ca chua, 6t, dua hau, théi ré cay
trong nhu cam, xo0ai.... va chua c6 ché phdm sinh
hoc.

Nhiing nim gan day duoc su giup do cta Vién
Thé nhuong Nong héa (Bo Nong nghiép va PTNT
Viét Nam), Bo Khoa hoc va Cong nghé Viét Nam,
Phong thi nghiém nghién ctu vi sinh vat nong
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nghiép tai tinh Sayaboury, CHDCND Lao da dugc
xay dung v6i day dit may moc, trang thiét bi.
Nghién ctu phan 1ap, tuyén chon cac ching vi
khudn doi khang Ralstonia solanacearum,
Fusarium oxysporum va vi sinh vat phan giai tinh
bot tir cac mau dat thu thap tai tinh Sayaboury,
Luangnamtha va Bokeo, CHDCND Lao da duoc
thuc hién v6i muc tiéu nang cao trinh do can bo
nghién cttu ctia Lao va bé sung cac chiing vi sinh
vat hitu ich vao bo suu tap ctia Vit Nam ciing nhu
Lao, phuc vu coéng tic nghién ctu va st dung
trong san xuat nong nghiép ctia hai nudc.

2. PHUONG PHAP NGHIEN CUU

Vi khudn doi khang duwoc phan 1ap tir cAc miu
dat trong rau cai, cam, dua hau theo phuong phap
2 16p thach [5] va danh gia hoat tinh d6i khang vi
khuin R solanacearum Smith theo TCVN 9300:
2014 [6], ndm F. oxysporum theo TCVN 8566:
2010 [7].

Hiéu qua phong trit bénh dugc danh gia thong
qua thi nghiém trong nha luéi, nhic lai 3 1an, mdi
lan nhac 01 chau chuta 15 kg dat da khit trung. Thi
nghiém gom 8 cong thizc: CT1: Doi ching (khong
nhiém vi sinh vat); CT2: Nhiém ching SA21; CT3:
Nhiém chung SA35; CT4: Nhiém chung BK50;
CT5: Nhiém ching LNO06; CT6: Nhiém ching
LNO07; CT7: Nhiém ching LN92; CT8: Nhiém hon
hop 6 chung SA21, SA35, BK50, LN06, LN07 va
LN92. Hat ca chua ngam t dén khi ntt nanh duoc
tron voi dich vi khuidn doi khang c6 mat do 108
cfu/ml. Gieo 10 hat/chau, tia bot khi cay moc dé
lai 5 cay/chau va nhiém bd sung 70 ml dich vi
khudn doi khang, mat do 10® cfu/ml bang cach tuoi
vao dat quanh ving ré cay. Khi cay c6 4-51a
that (khoang 20 ngay sau trong), tién hanh lay
bénh nhan tao bang cach tuéi 70 ml/cay dung dich
vi khudn R solanacearum/nam F. oxysporum
chtta 108 cfu/ml vao xung quanh dat ving ré cay.
Theo doi, ghi chép s6 cay bi bénh tai cac thoi diém
15, 30, 45 va 60 ngay sau khi lay nhiém bénh nhan
tao va danh gia % ty lé bénh (TLB), hiéu qua phong
trt (HQPT) cta cac vi khudn doi khang sau 60
ngay. Ty 1é bénh va hiéu qua phong trir duoc tinh
theo cong thuc cong thuc dudi day theo TCVN
12561: 2018 [8].

S6 cay bi bénh
TLB (%) = x 100
Téng so6 cay thi nghiém
bC-CT
HQPT (%) = x 100
bC

Trong d6: CT 1a TLB% & cong thitc st dung vi
sinh vat doi khang va DC 1a TLB% & cong thic doi
ching. S6 lieu thi nghiém dwoc xtt ly thong ké
bang phan mém Excel.

Hoat tinh phén giai tinh bot ctia cac ching vi
sinh vat dugc kiém tra, danh gia theo Ha Thanh
Toan va cs (2008) [9], trong d6 cac ching vi khuin
c6 hoat tinh d6i khiang vi khudn R
solanacearum/nam F. oxysporum dugc nudi ciy
trén moi truong dac c6 thanh phan: NH,Cl1 9,0 g,
K,HPO, 0,5 g, MgSO,.7H,0 0,5 g, CaCO, 3,0 g,
glucose 20,0 g, tinh bot tan 10,0 g, agar 20 g, pH =
7,0. Banh gia va xac dinh hoat tinh phan giai tinh
bot ctia cac chung vi sinh vat nghién ctu sau 3
ngay nudi cay thong qua duong kinh vong phan
gidi (vong trong sudt xung quanh khuén lac khi
dugc nhuéom dung dich Gram’s Iodine).

Cac vi sinh vat tuyén chon duoc dinh danh
bang ky thuat giai trinh ti gen, theo d6 30 mg sinh
khoéi vi khudn duoc cho vao 6ng eppendorf loai 2,0
ml chtta 50 pl NaOH 0,5 M, nghién mau va tach
ADN [10], giai trinh tu gen vé6i cap moi 27F (5-
AGAGTTTGATCMTGGCTCAG-3) va 1525R (5-
AAGGAGGTGATCCAGCC-3) theo Weisburg
(1991) [11], phan tich trinh tu va pha hé duoc thuc
hién voi cac phan mém ClustalW2 va MEGA 6.0
[12].

C4p do an toan sinh hoc ctia cac ching vi khuin
tuyén chon dugc danh gia theo huéng dan vé an toan
sinh hoc ctia Bo Y té Hoa Ky nam 2020 [13].

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Phan lap, tuyén chon vi khuén d6i khang

Két qua phan lap, tuyén chon cac vi sinh vat
doi khang vi khudn R solanacearum va nam F.
oxysporum tir 150 mau dat trong thu thap tai 3 tinh
Sayaboury, Luangnamtha, Bokeo, CHDCND Lao
duoc téng hop trong bang 1.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 8/2023 33



KHOA HOC CONG NGHE

Bang 1. Két qua phan l4ap vi sinh vat d6i khang vi khuin, ndm bénh tir dat trong rau, cam
va dua hiu thu thap 8 CHDCND Lao

K Puong kinh vong
TT higu bia diém phan 1ap (ban, huyén, tinh) tI%éi’g d61 khang (mm)
ching R solanacearum | F. oxysporum
1 SA21 Houychuoang, Hongsa, Sayaboury Rau 19+ 0,29 23+ 0,30
2 SA26 Houydou, Hongsa, Sayaboury Rau 18+ 0,25 224+0,15
3 SA35 Donmoune, Ngeun, Sayaboury Rau 18+ 0,31 22+ 0,31
4 SA78 Nongbouaxay, Phieng, Sayaboury Rau 18+ 0,15 23+0,21
5 SA80 Nongbouathong, Phieng, Sayaboury Rau 18+0,31 21+0,26
6 | SA100 Houa na, Xienghon, Sayaboury Rau 17+0,21 23+ 0,36
7 BK50 Namxeo, Huoixai, Bokeo Cam 18 £ 0,25 22+0,15
8 BK58 Don kham, Houixai, Bokeo Rau 18+ 0,15 23+£0,29
9 BK67 Nongxai, Houixai, Bokeo Cam 19+ 0,21 23+0,38
10 | BKO91 Don pao, Phaoudo, Bokeo Rau 17 +£0,10 224+0,15
11 | BK98 Mai, Phaoudo, Bokeo Rau 18+ 0,21 22+0,29
12 | LNO4 Pakha, Sing, Luang Namtha Rau 15+0,15 21+0,31
13 | LNO6 | Houayluangkao, Sing, Luang Namtha Rau 18+ 0,10 22+ 0,32
14 | LNO7 | Houayluangkao, Sing, Luang Namtha | Dua hiu 14 £ 0,25 19+ 0,15
15 | LNI15 Don chai, Sing, Luang Namtha Cam 15+ 0,29 19+0,10
16 | LN59 Namkhem, Namtha, Luang Namtha Cam 17 £0,15 21+0,30
17 | LN92 | Thonglat, Viengphou, Luang Namtha Cam 17+ 0,31 22+0,31

S6 lieu & bang 1 cho thdy, trong téng s6 17
ching vi sinh vat c6 khd niang doi khang R
solanacearumva F. oxysporum, c6 11 ching phan
lap duoc tir dat trong rau cai, bao gém cac ching
ky hiéu SA21, SA26, SA35, SA78, SA80, SA100,
BK58, BK91, BK98, LN04 va LNO06 v6i duong kinh
vong doi khang dat tir 15 + 0,15 mm dén 19 + 0,29
doi véi vi khuan R solanacearum va tir 21 + 0,26
mm dén 23 + 0,30 mm d6i voi ndm F. oxysporumn;
01 ching phan lap tir dat trong dua hiau ky hiéu
LNO7 voi duong kinh vong doi khang R

solanacearum va F. oxysporum tuong tng 14 +
0,25 mm va 19 + 0,15 mm; 5 chiing phan lap tir dat
trong cam ky hiéu BK50, BK67, LN15, LN59 va
IN92 v6i duong kinh vong d6i khang R
solanacearumva F. oxysporum tuong tmg dat 15 +
0,29 mm-19+ 0,21 mm va 19 + 0,10 mm - 23 + 0,38
mm. Trong s6 17 chiing vi sinh vat doi khang phan
lap, 6 ching vi khu4n ky hiéu SA21, SA35, BK50,
LNO06, LNO7 va LN92 thé hién hoat tinh d6i khang
cao nhat (Hinh 1, 2) va duoc st dung cho cac
nghién ctu tiép theo.
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LN92

Hinh 2. Hinh anh d6i khang ndm F. oxysporum ciia mdt sé chiing vi sinh vat tuyén chon

3.2. Kha nang phan gidi tinh bt ctia cac vi sinh

vat d6i khang tuyén chon
Bang 2. Kha niang phén gidi tinh bdt ctia cac ching
vi khuan d3i khang
Duong kinh vong
TT Ching phan giai tinh bot
(mm)
1 SA21 26 +£0,32
2 SA35 25+ 0,30
3 BK50 26+0,21
4 LNO06 22+0,15
5 LNO7 22 +0,10
6 LN92 22+0,31

Két qua danh gia kha niang phan giai tinh bot,
nham lira chon cac chiing cé da hoat tinh sinh hoc
dé stt dung hiéu qua nhat trong san xuat phan bon
ctia 6 chung vi sinh vat d6i khang tuyén chon duoc
téng hop trong bang 2. Két qua cho thiy, ca 6
ching vi sinh vat doi khang nghién ctu déu cé
kha nang phan giai tinh bot véi duong kinh vong
phan giai dat 26 £ 0,32 mm; 25 + 0,30 mm; 26 +
0,21 mm; 22 + 0,15 mm; 22 + 0,10 mm va 22 +
0,31 mm, c6 thé stt dung lam nguyén liéu san xuat
phan hitu co vi sinh vat.

3.3. Hiéu qua phong tritr bénh cfia cic chiing vi
sinh vat tuyén chon

Két qua theo dai ty 1é bénh va hiéu qua phong
trir bénh do vi khuan R solanacearum va nam F.
oxysporum gy ra do6i voi cay ca chua trong thi
nghiém nha ludi duoc tong hop trong bang 3 va 4.

Bang 3. Ty 1& bénh va hiéu luc phong trit bénh do vi khuin R, solanacearum gy ra
ctia mot s6 ching vi sinh vat tuyén chon

S6 cay bi bénh sau thoi gian | Ty 1é bénh va hiéu qua phong trir sau 60
Cong thite thi nghiém nhiém bénh nhan tao (ngay) ngay nhiém bénh nhan tao (%)
15 30 45 60 Ty 1é bénh Hiéu qua phong trir
Déi ching - 5 7 11 73,3 -
Nhiém chiung SA21 - 3 4 5 33,3 54,5
Nhiém chiuing SA35 - - 3 4 26,6 63,7
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Nhiém chting BK50 1 3 5 33,3 54,5
Nhiém ching LN06 2 4 5 33,3 54,5
Nhiém ching LN07 1 2 4 26,6 63,7
Nhiém ching LN92 2 3 4 26,6 63,7
Nhiém hén hop 06 chiing 1 2 2 13,3 81,8

Ghi chi: (-) khong phdat hién.

Bang 4. Ty 1& bénh va hiéu qua phong trir bénh do ndm F. oxysporum gay ra ciia mot s6 chiing
vi sinh vat tuyén chon

S6 cay bi bénh sau thoi gian | Ty 1é bénh va hiéu qua phong trir sau
Cong thitc thi nghiém nhiém bénh nhan tao (ngay) 60 ngay nhiém bénh nhan tao (%)
15 30 45 60 Ty 1é bénh Hiéu qua phong tri
boi ching - 2 5 10 70,0 -
Nhiém chiing SA21 - 1 3 5} 33,3 52,4
Nhiém chiing SA35 - 1 2 4 26,6 62,0
Nhiém chiung BK50 - - 3 5} 33,3 52,4
Nhiém ching LN06 - 1 2 4 26,6 62,0
Nhiém ching LNO7 - 1 4 5 33,3 52,4
Nhiém ching LN92 - 1 3 5 33,3 52,4
Nhiém hon hop 06 chiing - 1 3 3 20,0 71,4

Ghi chu: () khong phat hién.

Két qua téng hop tai bang 3 va 4 cho thay, ty le
cay bi bénh tai cac cong thitc st dung vi sinh vat
doi khang déu thap hon c6 y nghia so véi doi
chtmg, giam tir 73,3% xudng con 26,6-33,3%, tuong
ung voi hiéu luc phong trir bénh dat 54,5-63,7% doi
v6i bénh do vi khudn R. solanacearum gy ra va
giam tir 70% xudng con 26,6-33,3%, twong tmg voi
hiéu luc phong trir bénh dat 52,4-62% doi voi bénh
do ndm F. oxysporum gy ra.

Két qua thi nghiém dong thoi ciing xac nhan
cong thitc str dung hon hop ca 6 chiing vi sinh vat
tuyén chon c6 ty lé bénh thdp nhat 1a 13,3% doi
voi vi khuan R. solanacearum va 20% d6i voi nim
F. oxysporum. Hiéu qua phong trit bénh do vi
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khuidn R solanacearum va F. oxysporum gay ra
ctia hén hop cac vi sinh vat déi khang dat 81,8%
va 71,4%.

3.4. Pinh danh cic chiing vi khu4n tuyén chon

Két qua giai trinh tu gen 6 ching vi sinh vat
tuyén chon va so sanh v6i ngan hang gen qudc té
da cong b6 tong hop trong bang 5 xac dinh 5
chiing vi khuén ky hieu BK50, LN06, LN92, LN07,
SA21 c6 ty lé twong dong dat 99% véi cac loai
Bacillus amyloliquefaciens strain LSCO4, Bacillus
subtilis strain AQ1, Bacillus subtilis strain, Bacillus
siamensis KCTC 13613 strain PD-A10. Ching
SA35 c6 ty le twong dong dat 100% voi loai
Pseudomonas fluorescens strain KU-7.
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Bang 5. Mtrc do tuong dong clia cac chiing vi khudn lia chon véi cac lodi vi sinh vat da cong bo

b6 tuong R
Lo déng so bo Chiéu dai
rhid Loai vi sinh vat 5 of oA
A Rt e Py
g gan nhat gg so sanh nha% % (bp)
%) )
Bacillus amyloliquefaciens
1 BK50 strain LSCO4 EF176772.1 100 99 1.541
2 LNO06 Bacillus subtilis strain AQ1 FJ644629.1 100 99 1.513
3 LN92 Bacillus subtilis strain EDR4 | EF502020.1 100 99 1.543
Bacillus siamensis KCTC
4 LNO07 13613 strain PDAIO NR 1172741 100 99 1.427
5 SA21 Bacillus subtilis strain bs24 GQ213991.1 99 99 1.333
6 | sags | [oeudomonasfluorescens | apogssiay | 100 100 1.423
strain KU-7

Trén co s& xay dung cay phat sinh ching loai
ctia 6 chiing vi khuan tuyén chon thé hién tai cac
hinh 3-8, cac chuing vi sinh vat tuyén chon duoc

dinh danh 1a Bacillus amyloliquefaciens BK50,

10 AB266613.1 Pseudomonas fluiorescens strain KU-7
SA%

OK001849.1 Pseudomonas laurylsufatiphila strain BT765

NR 181890.1 Pseudomonas zeiradicis strain PI116 1
NR 024918.1 Pseudomonas jessenii strain CIP 105274

] — NR 126220.1 Pseudomonas helmanticensis strain OHA11

FH

Hinh 3. Cay phat sinh chiing loai vi khuian SA35

" LN0G
FJB44629.1 Bacilus sublifs strain AQ1
NR 027552.1 Bacillus sublilis strain DSM 10
NR 024931.1 Bacilus spizizeni strain NRRL B-23049
NR 118996.1 Bacillus lichendomnis strain DSM 13
" NR 17609.1 Bacillus haynesit strain NRRL B-41327

Hinh 5. Céay phat sinh chiing loai vi khudn LN06
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Bacillus subtilis 1L.NO6, Bacillus subtilis BK98;
Bacillus siamensis ILNO7; Bacillus subtilis SA21 va
Pseudomonas fluorescens SA35.

NR 024696. 1 Bacillus vallismortis strain DSM 11031
NR 112629.1 Bacillus subtifis strain NBRC 13718
BK5C

EF176772.1.Bacilus amyloliquefaciens strain LSCO4

NR 157608.1 Bacillus swezeyi strain NRRL B-41204

NR 148244.1 Bacillus xiamenensis strain MCCC 1A0000¢
Hinh 4. Cay phat sinh chiing loai vi khudn BK50

¥ LN92
oL EF502020.1 Bacillus subtilis strain EDRY

NR 151897.1 Bacillus nakamurai strain NRRL B-41091

L~__/_ NR 115063.1 Bacillus halofolerans strain DSM 88(2

sl NR 112686.1 Bacillus spizizenii strain NBRC 10123
NR 118996.1 Bacillus licheniformis strain DSM 13
Hinh 6. Cay phat sinh chiing loai vi khudn LN92
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9 NR 117274.1 Bacillus siamensis KCTC 13613 strain PD-A1C
1 LNO7

KM096464.1 Bacillus methylotrophicus stran SH1
N700123.1 Bacillus methylotrophicus strain LO7

NR 024696.1 Bacillus vallismortis strain DSM 11031
®

NR 180419.1 Bacillus cabrialesii stran TE3
s—— NR 104873.1 Bacills inaquosorum strainBGSC A28

Hinh 7. Cay phat sinh chiing loai vi khu&n LNO7

Két qua danh gid cdp do an toan sinh hoc ctia
6 chuing vi sinh vat tuyén chon theo huéng dan vé
an toan sinh hoc cta Bo Y t€ Hoa Ky nam 2020
[13], x4c dinh tat ca 6 chting vi sinh vat tuyén chon
déu thuoc nhém vi sinh vat an toan sinh hoc cap
do 1, duoc phong thich khong han ché vao moi
truomg (Bang 6).

Bang 6. Cap d¢ an toan sinh hoc ctia cac chiing vi

khuén hra chon
TT Ky %11eu Loai gan nhat Cap C\TO
ching an toan
1 BK50 Bgcﬂlus _ 1
amyloliquefaciens
2 LNO06 Bacillus subtilis 1
3 BK98 Bacillus subtilis 1
4 LNO7 Bacillus siamensis 1
5 SA21 Bacillus subtilis 1
6 SA35 Pseudomonas 1
fluorescens

Nghién cttu nay da phan lap, tuyén chon duoc
6 chiung vi khuidn do6i khang thuoc 2 chi
Pseudomonas va Bacillus 1a nhiing tic nhan sinh
hoc duoc st dung phé bién trong san xuét thudc
bao vé thuc vat sinh hoc phong trir bénh hai thuc
vat c6 ngudn goc tir dat [14], [15], [2]. Nhiéu loai
thuoc chi Bacillus nhu B. amyloliquefaciens, B.
subtilis, B. pasteuri, B. pumilus, B. mycoides va
B. sphaericus vira ¢6 kha nang kich thich sinh
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NR 180796.1 Bacillus stercors strain JCM 30051

L NR 112686.1 Bacillus spizizenii strain NBRC 101239
NR 104873.1 Bacillus inaquosorum strain BGSC 3A28
NR 181952.1 Bacillus stercoris stran D7TXPN1

GQ213991.1 Bacillus subtilis strain bs24
*L s

Hinh 8. Cay phat sinh chiing loai vi khun SA21

trudng thuc vat, vira ¢6 kha nang doi khang doi
voi nhiéu loai tac nhan gay bénh trén nhiéu loai
cay trong khac nhau [16]. Mot trong nhitng dic
diém quan trong ctia B. subtilis 1a kha nang tao
bao tir trong nhing diéu kién nhat dinh va hinh
thanh bao tr theo chu trinh phat trién tu nhién,
hoac khi gap diéu kién bat loi. Trong cac bao ti
te do khong ton tai su trao ddi chat, vi vay bao
tlt c6 thé ton tai & trang thai tiém sinh trong
nhiéu nam [17]. Lé Nhu Kiéu va cs (2009) [3] cho
biét, st dung ché phdm chta vi khudn d6i khang
chi Bacillus va Pseudomonas lam giam ti 1é bénh
héo xanh lac, vimg 65 - 67% so v6i doi chung.
Abdlwareth va cs (2012) [18] da phan lap duogc 200
ching Bacillus tir viing ré cay ca chua va khoai tay
c6 kha ning d6i khang voi R, solanacearum T-91
va tuyén chon duoc 4 ching AM1, D16, D29, H8
c6 kha ning stt dung dé san xuat ché pham phong
bénh héo xanh ca chua. Mohamed A. S. va cs
(2014) [19] thong qua thi nghiém da xac dinh ty 1é
bénh héo xanh trén ca chua da giam 57,9% khi st
dung P. fluorescens, giam 51,63% khi stt dung P.
putida, giam 52,63% khi st dung B. subtilisva giam
47,37% khi st dung E. aerogenes.

Két qua nghién cttu da lua chon 6 ching vi
khuén vira c6 kha niang d6i khang vira c6 kha ning
phan giai tinh bot cao, phu hop vo6i nhiéu nghién
ctru vé kha nang téng hop da hoat tinh sinh hoc
clia mot s6 chang vi sinh vat. Choubane S. va cs
(2016) [20], Geetha K. va cs (2014) [21] cho biét,
nhiéu vi khudn viung ré (Bacillus sp.) vira c6 kha
nang doi khang vira c6 kha nang téng hop enzym
amylaza phan giai tinh bot, déng vai tro quan trong
trong su phan gidi cac xac ba thuc vat trong dat.
Két qua nghién ctru trinh bay ¢ trén cho thay, ti lé
bénh héo xanh trén cay ca chua & cong thirc doi
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ching khong nhiém vi sinh vat doi khang 1a 73,3%
sau khi lay bénh nhan tao 60 ngay, st dung don 1é
cac ching vi khudn déi khang SA21, SA35, BK50,
LN06, LN07, LN92, ti 1é bénh do vi khuidn R
solanacearum giam xuong con 26,6 - 33,3%, tuong
tng hiéu qua phong trir dat 54,5 - 63,7% va khi st
dung hon hop cac chiung vi khuén, ti 1é benh chi
con 13,3%, tuong G(ng hiéu qua phong trir dat
81,8%. Két qua tuong tu ciing duoc xac dinh doi voi
bénh do nidm F. oxysporum gay ra. Két qua nay
phtt hop nhiéu nguyén ctru vé vai tro ctua Bacillus
1a tic nhan kiém soat sinh hoc da lam gidm quan
thé R solaniva mot s6 ndm bénh khac trong dat
[22], [1], [23], [4].

4. KET LUAN

Tt 150 mau dat thu thap tai CHDCND Lao da
tuyén chon duoc 17 ching vi khudn co6 hoat tinh
doi khang vi khudn R solanacearum va nim F.
oxysporum, trong d6 6 ching ky hiéu SA21, SA35,
BK50, LN06, LN07 va LN92 c6 hoat tinh d6i khang
cao voi duong kinh vong d6i khang dat tir 14 - 19 mm
d6i voi vi khudn R solanacearum va tir 19 - 23 mm
déi v6i ndm F. oxysporum. 6 chiing vi khudn nay
déng thoi co kha nang phan gidi tinh bot voi
duong kinh vong phan giai dat 22 - 26 mm. Cac
ching vi khuédn tuyén chon c6 hiéu qua phong tri
bénh dat 54,5 - 63,7% d6i voi bénh do vi khuidn R
solanacearum gay ra va 52,4 - 62% doi voi bénh do
nam F. oxysporum gay ra.

Trong diéu kién st dung t6 hop cac vi sinh vat
doi khang tuyén chon, hiéu qua phong trir dat
81,8% doi voi bénh do vi khudn R solanacearumva
71,4% doi voi bénh do ndm F. oxysporum gay ra.
Céc ching vi khudn tuyén chon duoc dinh danh 1a
Bacillus amyloliquefaciens BK50, Bacillus subtilis
LNO6, Bacillus subtilis BK98, Bacillus siamensis N7,
Bacillus subtilis SA21, Pseudomonas fluorescens SA35
va duoc xac dinh thuoc nhom vi khudn an toan
sinh hoc cap do 1, duoc phong thich khong han
ché vao moi truong.

LOI CAM ON

Cidc tic gid xin chan thanh cam on Nhiém vu
Nghji dinh thu: “Hop tic nghién citu vda hoan thién
cong nghé vi sinh vit phuc vu sidn xudt nong

nghiép cho cic tinh Sayaboury, Luang Namtha va
Bokeo, Cong hoa Din chu Nhin dan Lio” cung
cap kinh phi va tao diéu kién dé hodn thanh
nghién cuu nay.
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ISOLATION, SELECTION ANTAGONISTIC AND STARCH DECOMPOSITION MICROBIAL STRAINS
FROM LAND SAMPLES COLLECTED IN LAOS

Le Thi Thanh Thuy, Le Nhu Kieu, Luong Duc Toan,

Nguyen Thi Thu Hang, Do Van Thuan, Phonepaseut Syha

! Soils and Fertilizers Research Institute

?Department of Agriculture and Forestry of Sayaboury province, Lao PDR
Summary

The objective of the mission is to add useful microorganisms to the collection of microorganisms
of Vietnam as well as the People’s Democratic Republic of Laos (PDR) for serving research and
use in agricultural production of the two countries. This paper presents the results of isolation
and selection of bacterial strains capable of antagonizing Ralstonia solanacearum, Fusarium
oxysporum and starch degrading from 150 soil samples collected in Sayaboury, Luangnamtha
and Bokeo provinces, Lao PDR. As a result, 17 strains of bacteria with antagonistic activity were
selected, in which, 06 strains with symbols SA21, SA35, BK50, LN06, LNO7 and LN92 had the
highest activity with the antagonist ring diameter from 14 mm to 19 mm against K. solanacearum
bacteria and from 19 mm to 23 mm against fungus F. oxysporum. These 6 strains of bacteria are
also able to degrade starch with a resolution ring diameter of 22-26 mm. The selected bacterial
strains were effective in disease control, reaching 54.5-63.7% for diseases caused by R
solanacearum and 52.4-62% for diseases caused by F. oxysporum. In the condition of using a mix
of selective antagonistic microorganisms, the effectiveness of disease control reached 81.8% for
diseases caused by R solanacearum and 71.4% for diseases caused by F. oxysporum. The
selected bacterial strains were identified as Bacillus amyloliquefaciens BK50; Bacillus subtilis
LNO6; Bacillus subtilis BK98; Bacillus siamensis 1.NO07; Bacillus subtilis SA21, Pseudomonas
fluorescens SA35 and identified as biosafety level 1 bacteria, are released unrestricted into the
environment.

Keywords: R solanacearum antagonistic microorganisms, F. oxysporum antagonistic
microorganisms, starch-degrading microorganisms, identified by gene sequencing, biological
control,
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