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Hien nay, co khoang han 80.000 loai nim dugc hik co kha nang gay benh cho cay tr6ng, 
frong do F.oxysporum, F.solani, Phytophthora sp la nhUng loai gay thiet hai Ion nhat, chiing co 
the pha huy toan bg vu thu hoach ciia cac cay trong quan frong nhu: tiSu, ca phe, ca chua... Cimg 
vai sir phat frien nhanh chong ciia khoa hoc va cong nghe, nhieu nha khoa hoc tren the giai da 
nghien ciiru frng dung bien phap sinh hoc de phong chong dich hai, su dung kha nang doi khang 
ciia mot so loai nam, vi khuan, xa khuan de tru benh hai cay frong. Trong nghien cihi nay, 37 
chiing vi khuan va 10 chiing xa khuan dugc phan lap tir dat va re tieu bi benh a Quang Tri va 
dugc danh gia hogt tinh lie che sinh truong mot so nguon benh nam thirc vat bang :̂ huong phap 
khuech tan dia thach. Ket qua nhan dugc cho thay 31 chung vi khuan va 5 chiing xa khuan phan 
lap d6i khang nam F.oxysporum, tat ca 37 chung vi khuan va 2 chiing xa khuSn lie ch^ sinh 
truong ciia F.sonali, 10 chiing vi khuan va 6 chung xa khuan doi khang vai Phytophthora sp. Da 
dinh danh 5 chiing vi khuan va 2 chiing xa khuan phan lap co boat tinh doi khang cao nhat bang 
phuong phap giai trinh tu gen 16S rRNA hoac bang KIT API den cac loai: Paembacillus sp; 
Paenibacillus xylanilyticus; Bacillus subtiUs; Burkholderia cepacia; Pseudomonas luteola; 
Streptomyces diastatochromogenes; Streptomyces antimycoticus. Da tien hanh xac dinh boat tinh 
doi khang F.oxysporum in vivo trong dieu kien phong thi nghiem tren mo hinh cay ca chua ciia 
mot so chung tuyen chgn. Ket qua nhan dugc cho thay cac chiing tuyen chgn khong nhiJng co 
kha nSng lire chS sinh truong ciia F.oxysporum, ma con kich thich sinh truong cua cay ca chua 
trong dieu kien phong thi nghiem. 

Tie khoa: Bacillus sp. Burkholderia sp, nam benh thuc vat, Paenibacillus sp, PCR, Pseudomonas 
sp, Streptomyces sp. 



Nguyin Thi Kim Cue, Tran Thi Hdng, Pham Thj ThOy Hoai. Pham Viet Cu^ng 

1. MO DAU 

Hang nam tren thi gitJi va 6 Viet Nam, cay tr6ng bi tin c6ng bai hang loat cac loai benh 
ma nguyen nhan gay benh khac nhau, trong do cac nguon benh chii yeu co nguon goc tir nam, vi 
khuSn va virut: nhu nhom Phytophthora, Fusarium, Xanthomonas, Erwinia.... LTOC tinh khoang 
40 % cay frong cac loai bj hiiy hoai bai benh dich thirc vat [1]. Benh do nim gay ra rat kho 
phong trir vi chiing c6 kha nang ton tai lau trong dat. Han niia, nhieu loai nam co the phat frien 
trong khoang pH rit rgng, tir pH axit cho den pH kiem cao [2]. 

Vi khuSn CO ich gift vai tro quan trpng trong cai tao dat va frong doi song ciia cay trong. 
Chiing phan giai chit huu co lam thuc an cho cay tr6ng, lam tang dp mun x6p, tang kha nang 
giij nuoc cho dit, nhd do cay hap thu chat dinh duong tot han, giam tdc hai ciia ki sinh gay benh, 
bao ve cay trong. Mot so vi khuan nhu; Bacillus subtilis. Bacillus mycoides; Pseudomonas 
JJuorescens, Pseudomonnas cepacia; Pimelobacter sp, Agrobacterium radiobacter k84 khong 
gay benh va mot so loai vi khuan doi khang khac da va dang dugc sii dung hieu qua frong phong 
trir benh hai cay trong [3]. 

Streptomyces la chi vi khuan sgi thuang gap trong dit va biin. Dae tinh n6i bat nhSt ciia 
chiing la kha nang sinh rat nhieu loai khang sinh khac nhau. Cac hgp chat co boat tinh sinh hoc 
tir Streptomyces co ling dung quan trpng trong y hoc va trong tu nhien, chiing dugc biet la nhijng 
hop chat cot yeu cho sinh truong cua vi khuan. Mat dp Streptomyces doi khang cao uc che 
nguon benh trong nhieu loai dat. Streptomyces dugc biet co kha nang lie che nam gay benh thuc 
vat nguon goc tir dat hoac khong khi. Mot so chung bao ve re thirc vat bang each tiet ra cac 
enzymes phan htiy thanh te bao nam gay benh hoac cac hop chat khang nam, va bang each do lie 
che sinh truong ciia cac nguon benh nam [4]. Nhirng nghien cim ve kha nang sinh chat khang 
sinh ciia cac chiing xa khuan co boat tinh chong nam gay benh 6 thirc vat dugc tien hanh a nhieu 
nuac tren the giai ciing nhu a Viet Nam. 

Trong cong tac bao ve thirc vat hien nay, phong tri benh biing bi6n phap hoa hoc la pho 
bien. Cac nghien cirii \h ung dung bi?n phap phong trii sinh hoc cho cay tr6ng frong va ngoai 
nuac con rat han che. Mac du vay, tiem nang sir dung vi khuan, xa khudn va nSm tu nhien ddi 
khang de thay the hoac bo sung vao cac thuoc frir sau hoa hgc dirge de capjd8n frong nhiSu 
nghien cim. 

2. VAT LIEU VA PHU"OfNG FRAP NGHIEN ClTU 

2.1. Vat lieu 

Cac mill d§t vii r^ quanh cay tieu bi benh tir 2 huyen Cam Lp va VTnh Linh cua tinh Quang 
Tri. Dat va rl nhd lly o tang sau 5-30 cm, cac mlu dugc danh s6 thir tu va dugc chia nho cho 
vao cac tiii nilon sach (khoang 10 g/ tiii). MIU dugc giii d 4 °C, i\k\ hanh phan lap vi sinh vat. 

Moi truong de phan lap va nuoi cay vi khuan gdm MPA, King B va cho xa khuan la ISP4; 
mdi tnrong Czapek-Dox nudi cay nguon nam gay benh, moi truong MS cho cay ca chua. Cac 
loai hoa chat de khir triing, xu li mau; cac hoormon, vitamin.... dugc khir triing rieng bang Igc 
va sau do bd sung vao mdi truong. 

Hat gidng ca chua. 

Cap moi de nhan ban gen 16S rRNA cua vi khuan va xa khuin (bang 1). 
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Bang I. Trinh tir va thong so cap n it dung cho phan ling PCR. 

Ma hieu Trinh tu Tm(°C) %GC 

Cap moi de khuech dai gen 16S rRNA vi khuan [6] 

16SF 

16SR 

AGA GTTTGA TCA TGC CTC A 

AAG GAG GTGATC CAG CC 

.51 

56 

42 

59 

Cap moi de khu6ch dai gen 16S rRNA xa khuin [5] 

27F 

1525R 

AGA GTT TGA TCC TGG CTC AG 

AAA GGA GGTGATCCA GCC 

51.2 

54.5 

50 

56 

2.2. D6I tir^g 

Cac chung vi khuan va xa khuan dugc phan lap tir cac man dat va re fren. 
Nguon nam gSy benh thuc vat da dugc phan lap va dinh danh: Fusarium oxysporum, 

Fusarium solani, Phytophthora sp. 

2.3. Phuong phap nghien cvu 

2.3.1. Phuang phap phan lap vi khuan, xa khuan doi khdng 

MIU dat, rl nhd (10 g) lay d xung quanh viin^ ri cay bi b?nh dugc loai bd rac, nghien nho 
trong coi chay sit vo triing, bd sung 90 ml nuoc cat vd triing va chuyen sang binh non, lac tren 
may I5c 200 vong/phut trong 10 - 20 phut. Lay 1 ml dung dich chuySn sang dng nghiem co 9 ml 
niroc mudi sinh 11 vd triing, va tiep tuc pha loang tdi 10"^ 10"̂ , 10•^ Tir cac ong nghiem vdi ndng 
do pha loang khac nhau (10"\ 10"̂ , 10"̂ ), cay frai 100 pi len moi trudng MPA hoac King B (de 
phan lap vi khuan) va mdi trudng rSP4 (cho xa khuan). Nuoi d 30 "C va 37 °C, sau 1 - 2 ngay quan 
sat sir phat trien cua cac khuan lac. 

2.3.2. Phuang phap xac dinh hoai tinh khdng sinh trong dich nuoi 

Cac chiing vi sinh vat phan lap dugc nudi lie frong moi trudng dich th6 thich hop. Sau 1 - 2 
ngay, Igc lly dich trong, nhd 100 pi vao Id thach da due sin trong dia pefri da cay vi sinh vat 
kigm dinh. D6 hi lanh 30 phut cho chat khang sinh khuech tan vao thach, sau do nudi d nhiet dp 
thich hgp cho timg chung phan lap. Sau I - 3 ngay, xac dinh dudng kinh vdng uc che sinh 
trudng ngudn benh nim. HTKS = D-d (mm); trong do D: Dudng kinh vdng khang khuan; 
d: Dudng kinh 16 thach; HTKH - boat tinh khang sinh. 

2.3.2. Phuang phap nhuom Gram 

2.3.3. Phuang phap dinh danh vi khuan- theo kit API 20NE cho vi khudn G(-) va API 50 CHE 
cho vi khuan G(+) 

2.3.4. Phuang phap dinh danh bang ki thugt giai trinh tugen 16SrRNA 

Bao gom cac kl thuat sau: tach chi6t DNA genom'ciia vi khuan va cua xa khuin; xac dinh 
ndng dp DNA nhd may quang pho hi ngoai; ki thuat PCR; dien di DNA fren gel agarose; tinh 
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sach san pham PCR; xac dinh trinh tu nucleotit cua gen; xii li frinh tu DNA va phan tich sd lieu 
bang phan mem may tinh [5]. 

Hdn hgp phan irng PCR cho mot mlu vdi tdng the tich 25 pi bao gdm cdc thanh phan nhu 
bang 2. 

^ 2 Cac thanh phan cho PCR 

Th^nh phln phan ung 

H2O khii ion vo trtmg 

Buffer 

DNTP 

27F 

1525R 

Taq-polymerase 

DNA khuon 

Vi khuan 

Nong do 

5 n M 

10 pmo!/ nl 

10 pmo!/ ]i\ 

5 U / p l 

50 ng/ |il 

Luang (ul) 

15,7 

2.5 

2,5 

1,5 

1,5 

0,3 

1,0 

X^ khuan 

Nong do 

lOX 

2.5 mM 

10 pmol/ pi 

lOpmol/ pi 

S U / p l 

50 ng/ ul 

Lu(mg (pi) 

17,1 

2,5 

2,0 

1,0 

1,0 

0,4 

1,0 

Chu trinh nhiet dk nhan gen 16S rRNA vi khuan: 94 "C - 5 phiit; 94 "C - 1 phiit; 56 "C - 50 
giay; 72 ''C - I phut 30 giay; 30 chu ky (tir buac 2 d6n budc 4); 72 "C - 7 phut; kdt thiic d 4 °C. 

Chu frinh nhiet da nhan gen 16S rRNA xa khuIn: 94 "C - 3 phiit; 94 "C - 1 phiit; 64 "C - I 
phut; 72 "C - 1 phiit 30 giay; 32 chu ky (tir budc 2 dan budc 4); 72 "C -10 phut; ket thiic d 4 "C. 

2.3.5. Phuang phap xac dinh boat tinh doi khdng nguon benh nam thuc vgt cua cdc chung tuyin 
chon tren cay cd chua 

- Gieo hat ca chua- Khu tiling hat bIng ethanol 70 % trong 1 phut, nia qua bIng nude cit 
khii triing I lan; Tiep do cho dung dich Javen 30 % vao, lie d^u (khdng cIn hen tuc) trong vdng 
20 phut, chat hat phin nuoc Javen, nia blng nude cit khii triing nhiau iln (5 lln). Thim khd hat 
bang gily Igc vd trung, dat hat len dia pefri cd chua gily thIm nude vd trimg vdi dp Im khoang 
40% va dua vao tu Im 28 "C trong 48 gid. 

- Hoat hoa cac chiing vi sinh vat: nam chiing vi khuIn (bao gdm Paenibacillus sp; 
Paenibacillus xylanilyticus; Bacillus subtilis; Burkholderia cepacia; Pseudomonas luteola) dugc 
hoat hoa va nudi cly trong mdi tiordng MPA, nhiet dp 30 hoac 37 "C, tiiy chung; hai chung xa 
khuan (Streptomyces diastatochromogenes; Streptomyces antimycoticus) dugc boat hoa va nudi 
trong mdi trudng rSP4, nhiet do 28 - 30 "C; cac chung nIm gay benh thuc vat {Fusarium 
oxysporum. Fusarium solani, Phytophthora spj duac hoat hda va nudi fren mdi trudng Czapek-
Dox, nhiet dp 26 - 28 "C. 

- Xam nhiem bdnh: cay ca chua sau 2 ngay tudi, nhiing rl vao ngudn nam gay benh (ndng 
do 10 bao tu/ml) trong khoang 1 phiit. Chuyan vao cac binh tam giac cd chira mdi trudng MS 
(da dugc bd sung vi khuan va xa khuIn ddi khang), Nudi trong budng sinh trudng (25 "C, 16 gid 
chieu sang/ngay), theo doi su phat trian cua cay trong 2 tuan. Sau 2 tuan, cac cay cdn xanh dugc 
chuyan sang mdi trudng tai sinh cd bd sung 1 mg/li't zeatin, dieu kien nudi cay tuang tu, theo doi 
sir phat trien sau I thang. So dd thi nghiem dugc bo tri nhu bang 3. 
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^ 3. So do thi nghiem. 

Lothi 

nghiem 

CTl 

CT2 

CT3 

CT4 

CT5 

CT6 

Chiing vi sinh vat 

F oxysporum + B. subtilis 

F.oxysporum+P. luteola 

F.oxysporum +B cepacia 

F.oxysporum -^Paenibacillus sp 

F.oxysporum +P. xylanilyticus 

F.oxysporum +5 diastatochromogenes 

L6 thi 
nghiem 

CT7 

CT8 

CT9 

CTIO 

CTl l 

Chung vi sinh vat 

F.oxysporum +S. antimycoticus 

F.oxysporum +(5. diastatochromogene 
s &.S. antimycoticus) 

F.oxysporum +(5 diastatochromogene 
s &B. subtilis) 

F.oxysporum -i-{B.subtilis & 
S.diastatochromogenes & 
S. antimycoticus) 

F.oxysporum 

3. KET QUA VA THAO LUAN 

3.1. Phan lap, tuyen chon cac chung vi khuan v^ xa khuan cd ho^t tinh d6i khang nguon 
benh nSm thu-c vSt 

Tu cac mSu dit, rl ciia cay tiau d 2 huyen Cam Lg va Vinh Linh cua tinh Quang Tri (noi 
xay ra benh chet nhanh va chet cham kha nghiam trgng) da dugc phan lap dugc 94 chiing vi 
khuan va 29 chiing xa khuan tren mdi trudng rieng biet cho vi khuan va xa khuan. Bang phuong 
phap khuach tan tren dia thiich, cac chiing phan l^p dugc so tuyen kha nang dc che sinh trudng 
ciia F. oxysporum, F. solani, Phytophthorona sp. Ket qua cho thay cd 31 chiing vi khuan va 5 
chung xa khuan cd hoat tinh ddi khang F. oxysporum, 37 chiing vi khuan va 2 chiing xa khuan 
khang F. solani, 10 chung vi khuan va 6 chung xa khuan khang Phytophthora sp. Cac chung vi 
khuan phan lap cd ta bao hinh que, hinh clu, chii yeu la Gram (-). Mot sd chiing cd kha nang lic 
che sinh trudng cua ca F. oxysporum, F. solani, Phytophthorona sp. manh (trir chiing 31.3 khdng 
LTC che sinh trudng ciia Phytophthora sp), vdi vdng khang khuan > 10mm, trong do cd 5 chung 
vi khuan va 2 chung xa khuan (bang 4). 

Bang 4. Hinh thai te bao va kha nang kh^ng nam bSnh cua mot s6 chiing phan lap. 

Ki hieu 
chung 

28.5 

30.1 

31.3 

31.6 

31.8 

D5c diem hinh thai 

Gr {+). Que ngan, don, be 

Gr (+); Que dai, doi, chu6i, 1cm 

Gr (+); Que dai, doi, chu6i. Ion 

Gr(-); Que ngan,don, doi, b6 

Gr{-); Que ngan,dan, be 

Mau sac 

khuan lac 

Hai vang 

Trang due 

Trang due 

Trang 

Trang 

Hoat tinh doi khang 

F. solani 

40 

50 

30 

45 

40 

Phytophthora sp 

10 

20 

13 

15 

(D-d, mm) 

F.oxysporum 

20 

40 

30 

40 

50 
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XK3 

XK28 

Cuong sinh bao tii dang thang. 
be mat bao tit xu xi 

Cuong sinh bao tu dang xoan. be 
mat bao tir co gai 

Mau trang 

Man xam 

10 

15 

15 

20 

18 

15 

Do kha nang lie che sinh tiirdng cua ca 3 ngudn benh nam thirc vat rdt tdt, vdi vdng khang 
khuIn len din 40 - 50 mm (chung 31.8 va chung 30.1 vdi F. solani va F. oxysporum), nen cac 
chiing tuyen chgn tren bang 4 dugc tiap tuc dinh danh den loai da lam ca sd cho nghien ciiu ling 
dung sau nay. Riang chung 31.3 mac dii khdng itc che sinh trudng cua Phytophthora sp, nhimg 
boat tinh ddi khang F. oxyporum va F.solani kha manh (D-d = 30 mm), vi vay chiing nay ciing 
dugc chpn cho cac nghien cuu tiep theo (hinh 1). 

Hinh 2. Kha nSng lic che sinh tnrong lan nhau 
ciia cac chung vi khuIn doi khang 

Hinh I. Kha nang doi khang ciia chiing vi khu§n va 
xa khuan phan lap vol nam F oxyporum 

Cac chiing vi sinh vat tuyen chgn dugc xac dinh kha nang ddi khang lln nhau khi sinh 
trudng trong ciing mot moi trudng. Bang phuong phap cly vach thing gdc, da xac djnh dugc 4 
chung 30.1; 31.6; 31.8; 31.3 khdng uc che sinh trudng cua nhau, rieng chiing 28.5 bi cac chung 
khac ire che sinh trudng khi nudi cly tren cung mdt mdi trudng (hinh 2). 

3.2. Ket qua dinh danh vi khuan va xa khu^n 

3.2.1. Ket qua dinh danh vi khuan bdng kit API 

Ba chung vi khuIn ddi khang 30.1; 31.6; 31.8 dugc nhan dang blng kit API theo hudng 
dan ciia hang. Hai chiing 30.1 va 31.6 cd Gram (+) vi vay dugc nhan dang blng Kit API 50CHB; 
chiing 31,8 la vi khuan Gram (-) nen dirpc dinh danh theo Kit API 20NE. Kdt qua nhan dugc cho 
thay chiihg 30.1 cd cac tinh chat gidng vdi Bacillus subtilis; chiing 31.6 dugc xlp vao loai 
Burkholderia cepacia; va chung 31.8 \a Pseudomonas luteola. 

3.2.2. Kit qua dinh danh vi khuan va xa khuan nghien cuu bdng phuang phap sinh h^c phan tu 

Tach DNA genome cua vi khuan vd xa khuan 
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Til 1,5 ml dich nudi cly ciia cac chiing 28.5; 31.3; XK3; XK28, theo phuang phap md ta, 
da thu dugc DNA genom cua cac chiing nghien cuu. Do tinh sach cua san pham dugc kiem tra 
bang phd hap thu tu ngoai va dien di tr^n gel agarose 1 % (bang 5, hinh 3). Vdi gia tri A260/A280 
dao dgng tir 1,82 din 1,9 cho thay cac mau DNA tach chiet cd dp tinh sach cao. Dien di dd ciing 
cho thay cac mlu DNA kha sach, it bi dut gay, cd the su dung lam khuon trong PCR de nhan 
gen 16S rRNA. 

Bdng 5. Ket qua xac dinh ti le A260/A2B0 va nong do DNA (^g/ml) ciia cac chung nghien cixu. 

Ten chiing 

28.5 

31.3 

XK3 

XK28 

^260 

0,246 

0,346 

0.215 

0,256 

A280 

0,135 

0,185 

0,118 

0.140 

A26(/A2go 

1,82 

1.87 

1.82 

1,83 

Nong dp DNA (ng/ml) 

615,0 

865,0 

537,5 

640,0 

Hinh 3. Di§n di do DNA genom cua cac chiing 
nghiSn cihi. 

Hinh 4. Di?n di do san pham PCR gen 16 S-rRNA ciia 
cac chiing nghien cmi 

Gi6ng 1,2,4,5: PCR ciia chiing 
Gieng 6: thang DNA chuan 

28.5; 31.3; XK3; XK28 tuong ling. 

Nhan gen 16S UNA riboxom 

DNA genom cua 4 chung nghien ciiu va hai cap mdi 16SF, 16SR (cho cac chiing vi khuan) 
va 27F, 1525R (cho cac chung xa khuan) da dugc su dung de PCR khulch dai doan gen 16S 
rRNA, vdi chu trinh nhiet da neu. 

Cac cap moi dugc thilt kl dua tren trinh tir bao thii ciia gen 16S RNA riboxom ciia vi 
khuIn va xa khuIn, theo li thuylt, san pham PCR cd dp dai xap xi 1500 bp. Dien di dd san phim 
PCR (hinh 4) cho thiy chi xult hien mdt bang duy nhit vdi kich thudc khoang 1500 bp. Nhu 
vay, chu trinh nhiet thilt lap cho PCR dl khulch dai doan gen 16S DNA riboxom ciia cac chung 
28.5; 31.3; XK3; XK28 la hoan toan phii hgp. 

Giai trinh tir gen cua 4 chung nghien ciru 

Trinh t\r ciia gen dugc xac dinh theo phuong phap ciia Sanger va cs bang may giai trinh ty 
tu dgng. Sau khi xu li cac dir lifu thu dugc qua chuang trinh GENE DOC, chiing tdi nhSn dugc 
trinh tu c^c gen 16S rRNA ciia 4 chiing 28.5; 31.3; XK3; XK28. Chuang trinh BLAST da dugc 
sir dung de so sanh trinh tir cic doan gen nhan dugc vdi cac trinh tu gen 16S rRNA cua vi khuan 
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va xa khuan khac trong Ngan hang gen quoc te. Ket qua dinh danh bdn chiing vi sinh vat tuyen 
chpn bang phuong phap giai trinh tir gen 16S rRNA dugc trinh bay trong bang 6. 

Bang 6. Kit qua nhan dang cac chung vi sinh vat nghien cuu sau khi so sanh blng BLAST. 

Ki hieu chiing 

28.5 

31.3 

XK3 

XK28 

Ten chung trong ngan hang gen 

Paenibacillus sp 

Paenibacillus xylanilyticus 

Streptomyces diastatochromogenes 

Streptomyces antimycoticus 

Dp tuong dong (%) 

» 
98 

99,2 

99,8 

Tir kat qua dinh danh tren cho thay cac chung dinh danh thudc cac chi Paenibacillus, 
Burkholderia, Pseudomonas, Bacillus va Streptomyces. Cac loai thudc chi Streptomyces dugc 
biet ro la cac nhan td kiem soat sinh hgc uc cha ngudn benh nam thirc vat tir dat hoac khdng khi. 
Hoat tinh ddi khang cua Streptomyces den ngudn benh nam thudng lien quan dan sy: san xuat cac 
hgp chat ddi khang nam. Vi du chiing Streptomyces sp. 5406 dugc sir dung d Trung Quoc dl bao 
ve miia bdng chong lai ngudn benh nam. Chiing Streptomyces lydicus WYECI08 la nhan td 
kiem soat sinh hgc dd kiem soat Pythium gay benh thdi re va hat... [6]. 

Cac chung vi khuan chi Burkholderia dugc chitng minh sinh nhieu hgp chit khac nhau tic 
chi sinh trudng nim benh thuc vSt. Tenorio-Salgado va cs (2013) da nhan dang dugc 18 hgp 
chat bay hoi do vi khuan Burkholderia tropica sinh ra tham gia vao ca che iic chi sinh trudng 
cua nam, trong dd cd a-pinene va limonene. Ngoai ra, rat nhieu chiing Burkholderia tropica sinh 
siderophore trong qua trinh phat trien tren cac ngudn cacbon khac nhau [7]. 

Pseudomonas spp la vi khuIn djnh cu hieu qua d re thuc vat va la cic nhan td kiem soat 
sinh hgc do chiing san sinh cac khang sinh va cac chit trao ddi chdng nim nhu hydrogen 
cyanide, siderophore gan sat, va cac enzymes nhu gluconase, cac enzymes phan buy cellulose va 
chitin. Chiing P. fluorescens dupe khai thac de lie chi nguon b?nh thuc vat. Chung 
P. aeruginosa dupe chung minh sinh ra chit diet nim nhu HCN. Chiing Pseudomonas sp dugc 
biat sinh cac hgp chat bay hai. Hieu qua irc che nhilu nguon benh cua cac chiing pseudomonads 
huynh quang da dupe bao cao, trong do cd cac ngudn benh nim nhu Fusarium, Rhizoctonia [8]. 

Ngoai ra, cac chiing vi khuan ddi khang thudc chi Burcholderia, Pseudomonas, Bacillus 
dupe quan tam han ca bdi chiing tdng hgp mdt sd chit trao ddi ngoai bao cd kha nang ngan can 
s\r phat hian he sgi nam ciia Pythium sp, F. oxysporum va Rhizoctonia solani. Pseudomonas 
tdng hgp cac hap chat ngoai bao syringomycin, syringostatin, syringotoxin, cepacin A, cepacin 
B, phenazine va pyrrolnitrin. Burcholderia tong hgp cac hgp chit cepacin va pyrrolnift-in, hong 
khi do Bacillus tdng hgp cac hgp chit surfacin, bacilysin, bacillomycin, mycobacillin. Nhiing 
hgp chat nay cd hoat tinh khang nam chdng lai R.solani va F.oxysporum [9]. 

3.3. Danh gia ho?t tinh Sfii khang ngudn bfnh F.oxysporum cua cic chung tuyen 
chon tren md hinh cay ca chua 

Ca chua sau khi nay mam, ra rl, dugc xir li vdi F.oxysporum nhu phuang ^hap md ta, sau 
do dua vao mdi trudng nhan gidng da duac bd sung 1 ml dung dich vi sinh vat ddi Idiang cd mat 
dp lO^CFU/ml. 
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Cac cly trong binh thi nghiem dugc chuyen sang mdi trudng cd hoocmon sinh trudng thî c 
vat va tiep tuc nudi trong 1 thang. Cac chi sd nhu lupng la, lugng re va chieu cao trung binh cua 
cay dugc do dim (b^ng 7). 

Bang 7. Anh hudng ciia cac chung vi sinh vat tuyIn chon len sinh trudng cua cay ca chua. 

LOthi 
nghiem 

CTl 

CT2 

CT3 

CT4 

CT5 

CT6 

CT7 

CT8 

CT9 

CTIO 

C T l l 

CV 

(%) 
(LSD) 

S6 lupng r l trung 
binh tren mot cay 

14 ngay 

5 

4 

4 

4 

3 

4 

3 

3 

5 

4 

2 

30 ngay 

7 

7 

6 

6 

5 

7 

6 

6 

7 

7 

2 

Chieu cao trung binh cua 
cay (cm) 

14 ngay 

3.3 ± 0,3 

3,2 ±0,1 

3,0 ±0 .1 

2.9 ±0 .1 

3,3 ± 0,3 

3,2 ±0 .1 

3,3 ± 0,3 

3,1 ±0 ,2 

3,1 ±0 ,2 

3,2 ± 0,3 

1,5 ±0,2 

17.30 

0,52 

30 ngay 

14.5 ±0 .9 

13,5 ±1,2 

12,8 ±1,2 

14,1 ± 0.6 

13.3 ±1 ,0 

14,1 ±0,7 

14,1 ±0 .6 

13.6 ±0 .2 

13,3 ±1,1 

14,5 ±0,5 

0 

4,00 

0,55 

So la trung binh ciia 
cay 

14 ngay 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

30 ngay 

8 

6 

6 

7 

5 

6 

7 

7 

6 

9 

0 

Hmh 5. Kha nang doi khdng F.oxysporum cua cac chiing 30,1; XK3, XK26 

(1) Moi tnrdng MS +30.1 (sau 2 tuan) 
(2) Moi tni&ng MS + XK3 (sau 2 tuk) 
(3) Moi truimg MS + XK28 (sau 2 tuSn) 
(4) Moi tnrcmg MS +F oxysporum. 

(5) Moi tniong MS +30.1 (sau 1 thang) 
(6) M6i tnidng MS + XK3 (sau 1 thdng) 
(7) M6i truo-ng MS + XK28 (sau I thdng) 

Ket qua tren hinh 5 cho thay, sau 14 ngay trong budng sinh trudng cac binh ddi chiing 
khdng bd sung cac chun^ vi sinh vat ddi khang, cay ca chua khdng phat trien dugc, cay chit sau 
1 - 2 ngay, hoac phdt trien cdi cgc, phan than dudi va rl bj thdi va tham den, cay dd gSp sau 2 
tuan nudi cay va bi nam F.oxysporum mpc bao phii (hinh 5, binh 4). Trong cac binh thi nghiem 
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cd bd sung vi sinh vat ddi khang, cay phat trian binh thudng, cao, xanh va dac bi^t tren b6 mat 
thach khdng thIy su phat trien ciia sgi nam (hinh 5, binh 1, 2, 3). Nhu vSy, cac chiing 28,5, 30,1, 
31,3, 31,6, 31,8, XK3 va XK28 cd kha nang ijrc chi sinh tvuang F.oxysporum in vivo rk tdt Sir 
cd mat cua cac chiing vi sinh vat ddi khang da lie che su phat trien cua F.oxysporum, lam tang 
siic khang benh cua cay, cay phat trian khde manh, than cay thing, la xanh. Sau khi dugc chuyin 
sang mdi trudng cd hoormon sinh trudng (Zeatin 1 mg/1), cay phat trien nhanh va khde, lugng 
re/cay tuong ddi ddng diu, trit CTl 1. Kit qua tuang tu ddi vdi sd la trung binh/cay. Cd ve nhu 
chung B.subtilis cd tac dung tdt hon ddi vdi cay ca chua khdng nhiing trong viec uc chi ngudn 
benh F. oxysporum, ma cdn ca Idn smh trudng cua cay so vdi nhiing chiing nghien cuu khac 
(CTl va CTll). 

Ci Viet Nam, hang ti ddng da bj mat do cac benh nam gay ra cho cac loai ndng san quan 
trpng trong ndng nghiep nhu ngd, khoai tay, dau, dd tuang.. .Hien nay cac san pham sinh hgc tii 
cac chiing vi khuan ddi khang ngay cang dugc cac nha san xuat quan tam de kiem soat cac 
ngudn b?nh nam gay hai cho cay trong. 

Tir cac kat qua nghien cuu tren cho thay: nam chung vi khuan la Paenibacillus sp, 
P. xylanilyticus, Burkholderia cepacia, Pseudomonas luteliola. Bacillus subtilis va hai chung xa 
khuan S. diastatochromogenes, S. antimycoticus phSn lap dugc cd kha nang uc che sir phat triln 
cua mgt sd nim gay benh thuc vat nhu F. oxysporum, F. solani. Phytophthora sp. Tuy nhian dl 
dinh hudng sir dung cac chiing vi khuan va xa khuan ddi khang nay cho viec san xult chi phIm 
sinh hgc phdng trir nam benh hai cay trdng thi can phai cd cac nghian cuu tilp theo dl dam bao 
dp an toan ciia che pham hoac cho cac myc dich khac khi su dung cac chung vi sinh vat ddi 
khang nay. 

5. KET LUAN 

Da tuyen chgn dugc 7 chiing yi sinh vat, trong do cd 2 chung xa khuIn va 5 chiing vi khuan 
cd kha nSng lic che sinh hudng ddng thdi 2 - 3 ngudn nim benh vdi dudng kinh vdng khang 
khuan cao (tu 10 den 50 mm, tiiy thudc vao timg chiing va timg ngudn nim benh). Cac chung 
tuyln chpn da dugc dinh danh blng Kit API 20 NE va API 50 CHB hoac blng Id thuat giai hinh 
gen 16S rRNA. Ket qua 2 chiing vi khuan cd dp tuang ddng trinh ty gen 16S rRNA khoang 99 
% vdi cac loai thudc chi Paenibacillus (chung 28.5 la Paembacillus sp., chiing 31.3 la 
Paenibacillus xylanilyticus); hai chiing xa khuIn dugc djnh danh tdi loai vdi do tuong ddng 
tiinh ty gen 16S rRNA so vdi cac gen tirang ty hong Ngan hang gen Qudc t l han 99 % (chiing 
XK3 thupc Streptomyces diastatochromogenes, chiing XK28 thudc Streptomyces 
antimycoticus). Ba chung vi khuIn dugc dinh danh din loai blng cac Kit API cho thIy chung 
30.1 thupc Bacillus subtilis, chiing 31.6 thudc Burkholderia cepacia va chung 31.8 thugc 
Pseudomonas luteliola. 

^ Kat qua thi nghiem in vivo tian md hinh cay ca chua hong dilu kiSn phdng thi nghiem cho 
thay, ca 7 chiing vi siiih vat nghien cuu dlu cd kha nang lic chi sinh hudng cua F.oxysporum, 
ngan ngudn benh nhiem len cay ca chua non va ca 7 chiing dlu khdng anh hudng ddn sinh 
trudng ciia ca chua. 
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ABSTRACT 

ISOLATION OF ANTAGONISTIC MICROORGANISMS AGAINST SOME PLANT 
FUNGAL PATHOGENS AND EVALUATION OF THEIR ACTIVITY IN VITRO AND 

IN VIVO 
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' Institute of Marine Biochemistry. VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi 
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'Email, kcnguyenthi@gmail.com 

Currently, over 80,000 species of ftingi are known to be pathogenic to plants, among them 
F.oxysporum, F.solani, Phytophthora sp are the most damaging species, that they can deshoy 
the entire crop of important cultivated plants such as pepper, coffee, tomatoes ... With the rapid 
development of science and technology, many scientists around the worid have investigated 
biological measures for application in plant pest control, using antagonistic activity of ftingi, 
bacteria, and actinomycetes for eliminating of plant harmful diseases. In this study, 37 bacterial 
strains and 10 actinomycete strains were isolated from soil and root samples of diseased pepper 
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plants in Quang Tri province and their growth inhibitory activity against some fungal plant 
pathogens was evaluated by agar diffusion method. The obtained results showed that 31 
bacterial isolates and 5 actinomycete isolates antagonized F. oxysporum, all 37 bacterial isolates 
and 2 actinomycete isolates inhibited F. sonali growth, 10 bacterial isolates and 6 actinomycete 
isolates exhibited antagonistic activity against Phytophthora sp. Using sequencing technique 16S 
rRNA gene or Kit API, 5 bacterial strains and 2 actinomycetes isolates with highest antagonistic 
activity were identified as Paenibacillus sp; Paenibacillus xylanilyticus. Bacillus subtilis, 
Burkholderia cepacia, Pseudomonas luteola; Streptomyces diastatochromogenes, and 
Streptomyces antimycoticus. Antagonistic activity of selected strains against F. oxysporum in 
vivo in laboratory conditions on tomato plant was determined. The obtained results show that 
selected strains not only capable of inhibiting the F.oxysporum growth, but also can stimulate 
the growth of tomato plants in laboratory conditions. 

Keywords: Bacillus sp, Burkholderia sp, plant fungal pathogens, Paenibacillus sp, PCR, 
Pseudomonas sp, Streptomyces sp. 




