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Sang loc va nghien ciru mot so chiing 
vi lihuin viing re idch thich sinh trirong 
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Tdm tdi: 

TircAc mail tial thu tai vimg ehuven canh eay nghe vang (Curcuma longa L.) a Hung Yen. nh6ni nghien curu 6a phan 
l^p dirve 9 Chung vi khu5n cd kha n^ng hoa'tan phosphate vo cff. Trong s6 cac ehiing phan lap, PGP-V5, PGP-V20 
v i PC:i '-\ '2I dui^c vai- djnh co kha nSng sinh ch5t kieh thich sinh tru-ong thue vat i . \A (indole acetic acid) vol ham 
lirpTig 63.11-7.1.87 ppm. Bang phu-ong phap sinh hgc phan tu- ket hpp v oi nghi in ciiu cac dac diem sinh ly, sinh h6a, 
dfl \Ac djnh du^c vi tri phan loai hgc cua cac chung lira chon. ISn lupl la Bacillus sp. PGP-V5, Enterobacter sp. 
PGP-V20 v i Bacillus .sp. P G P - \ 21. Dac biyt. qua thir nghiem tren dTa thach, chiing Bacillus sp. PGP--V21 eon bieu 
hifn kha n2ng khang nam gay benh (hire vat .-ispergillus niger va Fusarium o.xysporum. Vi vay co the noi, k i t qua 
sAng Ipc VII nghien ciru d i e tinh eac chung vi khuan vCiiig re kich thich sinh t ru-ongdat d u o c se la co'sff cho viec tao 
ra chi- pham sinh hpc hipu quii va an toan khong chi cho eav nghe vang C. longa ma con cho mpt s6 cay t rong tai 
khu V p-c Dong bflng Biic Bp. 

Tir khda: Curcuma longa L.. hoat tinh khang nam, hoa tan phosphate, kich thich sinh trirffng thirc vat , sinh lAA, vi 
khuan viing re. 

Chi sd phdn loai: 4.6 

flSlvinflA 

Vung re lliyc vai du-ac dinli ngliTa la vimg dat mong 
bao quanh re. co dac diem giau dinh dirong. Ia nai s6ng 
ctiii nhieu loai vi stnh vat quan (rpng cho sinh Irirong va 
phal irien ctJa cav' irong [I] , Trong he sinh Ihai dk viing 
re. sg tuong tac giiia re cay. dal va vi smh val lam thay 
doi dang ke linh chat val lv. hoa hpc cua dal va dac di^m 
sinh hpc ciia ihirc val [1, 2]. Vi khuan viing re kich thich 
sinh lattVng ihirc vai (plant growth promoting rhizobacleria 
- PGPR) la nhom vi khuan ciririi a viing re va co tac dpng 
lich circ irirc tiep hoac gian Uep toi sinh Iruong ciia thirc vat 
[3. 4] Trong nhirng ihap kv vira qua, nhieu loat vi khuan 
PGPR da duac phal hien va ngliien ciJni, bao gom mot so 
loai ihupc cae chi Pseiuhnumas. -Izospirillutu. A-olobai ler. 
Bacillus. Burkholdcria. Enlerohacler. Gliic<»ia(.eioh,icier. 
lierbaspirillum. Klebsiella. Paeiiihacillus. Scnalia [5-7], 
Tren ca sa nhfrng lac dung dang ke cua PGPR trong kich 
thich Mnh inr^nig va phat inon a ihuc v;ii. nhom vi sinh vai 
nav dang dtrai.- cac nha kho.t hoc quan uim nghien ciru vai 
nine neu Kia i.lic piiam Miiii hoc guip nJng cao ehal luong 

cay Irong. trong do co nhieu loai cay thuoc, Co the noi, viec 
lim ra nhimg chiing vi khuan PGPR cong sinh vai cay duoc 
lieu se la co sa de tao ra che pham sinh hoc dac trung giiip 
Iam tang chat lucmg cay trong, dac biet la tang sinh khfii va 
ham lupng cac hoat chat irong thuc vat Day la mot huong 
di CO y nghia to Ion doi voi san xuat cay thu6c nguyen lieu, 
dac biet trong dieu kien bien doi khi hau hien nay, 

Nghien ciru ve vi khuan vung re cua mot so loai cay 
dupc lieu dirac coi la van de quan trpng, bai chimg da dupc 
chung minh la co tac dong lich cue len su ph;'ii irign va su 
lao ihanh cac hpp chat thii cap cung nhu den chat luone ciia 
eav thuoc [8]. Cay nghe vang (Curcuma longa L.) la mot 
lo?i ca\ trong co cti thupc hp Gimg (Zingiberaceae), ph6 
bien lai khu vuc nhiet dai , dac biet la mat s6 nuac chau A 
nhu An Do, Trung Quoc, Indonesia va Viet Nam [9] Troni; 
khoang hai thap ky gan day, nhu cku tao vuns^ r-tiycn lieu 
san \ual nghe chal lupng cao de phuc vu ch-. .,,.•,,, .- j •• 
duoc a nuoc ta tro nen ngay mpl can thiel. 

Chinh vi vay, chiing toi da thuc hi^n phar ,,,, . 
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ctiu dac tinh ciia moi so chiing v i khuan PGPR tir dal trong 
cay nghe vang (C. longa L.) nham \ay dimg bp cluing vi 
sinh vat hixu hieu de tao che pham smh hpc an loan va hieu 
qua cho loai cay ihuoc nay. 

Ooi tfiUng va 
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Abstract: 

From rhizosphere soils of turmeric plant (Curcuma 
longa L.) collected in Hungycn province (Vietnam), nine 
inorganic phosphate soiubiiising bacterial strains were 
isolated. Among them, PGP-V5, PGP-V20,and PGP-\ 21 
were identified as potent lAA producing strains with the 
amount ranging from 63.11 to 73.87 ppm. The strains 
were morphologically, physiochemically and moieeular-
biologically determined as Bacillus sp. PGP-V5. 
Enterobacter sp. PGP-V20, and Bacillus sp. PGP-\21. 
The strain Bacillus sp. PGP-\21 exhibited antifungal 
activities against fungal strains of Aspergillus niger and 
Fusarium o.xysporum in a plate-based test. The results 
showed that the selected microbial strains can be used 
for preparing effective biofertilisers not only for C. longa 
but also for other crops in the Red River Delta. 

Keywords: antifungal activity. Curcuma longa L., 
iV\ production, phosphate soiubiiising, plant growth 
promoting, rhizobacteria. 

Classitieation number: 4.6 

phap Cliu 

Nguyen vdt lieu 

Mdu dal: cac mau dal v iing re duoc thu tai vitng chuyen 
canh cay nghe vang o xa Dai Tap, huyen Khoai Chau, linh 
Hung 'I'en co loa d6 20°47'27"N. I05''56'46"E 

Cdc chung vi sinh rdt kiem dinh- bp chimg vi sinh vat 
kiem djnh dupe cung cap lir Phong sinh hpc th(rc nghit-m 
thupc Vien Hoa hoc cac hcrp chat thien nhien. gom co 2 
chiing nam moc la Aspergillus niger ATCC 6275 va 
Fusarium oxysporum VTCC-Y-62 

Trinh lir ciip nioi de iilidu han doan gen 16S 
rD.\A ciia cdc chung vi khudn dirffc khao sal Prl6F 
(5"-AG.AGTTTGATCCTGGCTCAG-3") va Prl6R (5'-
TACGGTTACCTTGTTACCGACTT-3'). 

Phirffng phdp nghien ciru 

Thu mdu: cac mau dal viing re (bao gom ca phan re cay) 
duac lay a do sau 10-15 cm duoi mat dal bang cac d(ing cy 
thu mau v6 triing. Sau khi Ihu, mau dupc giir trong cac till 
nilon sach va dupc bao quan 6 4"C cho den khi lien hanh 
phan lap vi khuan [10], 

Phdn lap vi khudn vimgreco kha ndng hda lan phosphate 
vo Cff: phan lap vi khuan co kha nang hoa lan phosphate v6 
ca theo phucmg phap cita Gerretsen (1948) voi mpt so thay 
doi theo dieu kien tht nghiem [11]. Diing kep vo triing gal 
phan dat mong bam tren re cay nghe vang vao dTa petri sach 
de thu phan dat vitng re phuc vu phan lap. Lay 5 g dal viing 
re cho vao cac binh tam giac 100 ml co chira 45 ml dung 
dich dem PBS 100 mM [cong thirc (g/l): NaCl 8.5. Na.HPO, 
1.91. KH,PO, 0.38. pH-7-7,5], sau do lac dau (I20\6ng/ 
phiu) trong vong 10 phiit. Sau khi pha loang lien tuc dung 
dich dat bang dem PBS tai nong dp 10", hiu 0,1 ml dich 
va ca\ trai tren dTa thach IPA [cong thirc (g/l)- glucose 10, 
N H p 5, NaCl l,MgS0,.7Hp 1, Ca3(P0^), 0,8, agar 15, 
pH=7.2] [12]. U cac dia thach a nhiet dp 30"C va quan sal 
su hinh thanh khuan lac tren cac dTa phan lap sau moi 24h. 
Cac khuan lac vi khuan co vong phan giai ca chal tren dTa 
thach duac chpn loc va cay ria tren dia thach LB [cong thirc 
(g/l): casein 10. cao nam men 5, NaCl 10, agar 15, pH=7,5] 
de lua chpn bp chung tmh sach. 

Xac dinh khd ndng sinh /AA: kha nang sinh lAA ciia cac 
chiing vi sinh vat dugc xac djnh theo phuang phap Saikowski 
cai tien [13]. Dich nuoi ciia cac chiing vi khuan irong moi 
truong King's B [cong thirc (g/l): Proteose peptone 20, 
K^HPO^ l.l5.MgS0^.7H,0 1,5, glycerol 1,5, L-tryplophan 
l,"agar 15, pH 7.2] (30"C* 24h) duac thu va iy tam (12.000 
vong/phiil. 15 phut). Hut 1 ml phan dich sau ly lam cho 
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vao etc (mil Durham, them 2 ml thuoc thu s.iik.nvski [dung 
dich I ct I (1.5 \1 trong dung dich perchlonc acid (HCIOJ 
35% tv lv' 1 HI V v] va u trong bong '.ot ( 3 0 C . 10 phiitl de 
phan irng \av ra hoan loan. Ticn harh do dp hap ihu quang 
pho (OD) o buoc song 530 nm. Tu \,.-i qua do OD, . _ v.i 
phuong trinh do ihi ducmg chuan thmh i). none dp I \ A do 
cac di>ng v i khuan ujo ra dupc vac dinh. 

d e p h u c v u L:MI tnnh lu Moi ph.in trtii: i ' 
0 ": ui Taq DN \ polvmemsc (5 L ^1- '•^•'"'' 
bufll-r (Fennenlas). 5 pi d M IM^OO u \ n 

uhtmSt PrlM-. 5 M 1 Pri6R, :4..^ ul IH^^^ ' 
so Qua irinh phan ung dtroc ihuc Inen nen 
: " : 0 (Applied Biosyslems. Sing.ipi' 

,>() Ltl' ^^""" 

Lls)..-^ '̂1 1~'"-1 
; 111 I itnl ng/ 
_ii -\DN long 
. pCK svslcm 
ac buiVc nhu 

Hinh 1. Ou^ng chuin tircng quan giCra nong il^ lAA va mat do 
hip thu quang pho 6' bu'<yc song 530 nm 

Wu diiih Iknil linh khang ndm: hoai linh khang \i smh 
V îl ciiii ciic chung v i khuan dupe \3C dinh bang phinmg phap 
khuC'ch lan tri-n dTa ihaeh iheo Ahmad va cs (199S) [14]. 
C.ic chung nam kicm dinh dupc nurii tren moi inrong ihach 
Sabouraud [ciing ihirc (g 1)- glucose 40, peptone 10, agar 15. 
pH=-"7.2|. sau 72h bao lu nam hinh thanh Iren dTa ihach dupc 
ihu va hoa vao 10 ml dung djch NaCl ll.S5".i Sau khi dupc 
pha Uulng lai mai dp 10' CFU/ml. hiil 0.1 ml dich bao lir 
niim va c:iv trai iren dTa petri chua moi truong ihach Muller 
Hinton (Himedia. An Dp) Hut 0.2 ml dich nuoi chung vi 
khuan ihir nghiem (=2\I0" CFU'ml) nho vao cac gieng 
ih^ch d(ic tren dTa pelri chua bao lu nam kicm dmh. Sau 5 
ngay luii'i o3(V"C. kiem trasu hinh thanh cac vong vo khuan 
iron dia ihaeh xung quanh eac gieng thir nghiem. 

.Xac dinh dgc linh vi khudn. cac chung co hoat tinh t6t se 
tiep tuc dupc \ae dinh cac dac diem hinh thai hien v i va cac 
chi lieu sinh ly, sinh hoa theo khoa phan loai Bergey [15]. 
bao gom: nhupm Gram, tinh hieu khi. v i hieu khi. kha nang 
di dpng, kha nang smh enzvme catalase. oxidase, urease. 
H.S. kha nang acid hoa cac nguon du6iig (glucose, fructose, 
galaclosc. a^ablno^e. \>lose), kha nang dong hoa linh bpi, 
nhiei do V ;i pH loi uu cho sinh truimg 

Dinh danh cac c hung vi khudn tluoc chon loc dira ircii 
innh lirdihin gen I6S rPXA 

VDN long so CU.I c.ic chung I'GPR iua chon duoc uich 
iheo quv innh mo la boi \hr / . i va cs 120011 [16] 

\DN IOIIL: SO o.i.i \i khu.in duoc su dung lam nguven 
iteu cho phan img ! \ R khuech Jai doan gen 16S rDNA 

' • . , 1 ^ 1 -hn kv i94"C irons 1 
sau: -.J C , ro ,„ 5 phu. "'r-J^-' -'^^ ^ ^o 72'C tron^ 7 
nhul >>'Ciron" , 5pu i l . 2C uong - pl".'"- - . 
phm San ph.m PCR S u a c n h .K-M-,n,, L,. 01Aqu,ck sp,„ 

iQMCll-AI uinVc kill iiiai linh iir 

Tnnh tu doan gen l o s i D N A c t u cac . l u H ^ v i k h u ^ n 
duac doc iren mav Pcrkin-Elmer (ABl nKISM^ 3100 
-\vanl Genetic Analy/cr, Applied Biosyslems) su dung 
kit "iai irinh m AmpliTaqFS DNA polymerase (Applied 
Bios'vsicm-^l va dupc phan lich .̂ o sanh vai cac trinh tu da 
con-' h6 uen ngan hang GonBank bang cong cu BLAST 
(hups -bhisi.ncbi.nim.nih.gov/Blast.cgi). Xay dung cay 
phan loai bang cong cu so sanh duac thirc hien bai phan 
m^m BioEdit [17] va MEGAX [18, 19], 

Kei qua va thao lu$n 
Phdn lap vi khudn vimg re cd khd ndng hoa tan 

phosphate vd .xde dinh khd ndng sinh MA 

Ciing V Ol dam va kali, lan dupc coi la nguon dinh duong 
quan trong nhat cho thirc vat. Mac dii trong dat trong luon 
CO mpt lupTig Ion lan nhung chiing phan lon ton tai a dang 
khong tan va kho hkp thu, vi vay boat dpng ciia cac vi khuiin 
giiip chuyen hoa luong Ian vo co thanh dang tan co y nghTa 
rat lon doi vdi dinh duong cho cay trong, Tir cac mau dat 
viing re. da phan lap duoc 9 chung vi khuan bieu hien kha 
nang hoa tan phosphate vo ca tren dTa thach. Kha nang hoa 
tan phosphate duac danh gia bang each do dudng kinh (DK) 
phan giai ca chat bang cong thiic: DK (mm) = D-d; trong dd 
D la dudng kinh vong phan giai co chat va d la dudng kinh 
khuan !ac vi khuan. Dudng kinh vong phan giai cua 9 chiing 
V i khuan phan lap tren mdi Irudng cd ca chat tri-calcium 
phosphate [Ca,(POj),] duac the hien d bang 1. 

Bang 1. Kha nang hoa tan phosphate va sinh tong ho-p lAA ciia 
cac chimg vi khuan. 
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Cac chimg v i khuan chpn lpc dugc 6 budc sang Ipc kha 
niing hoa lan phosphate tiep tuc duac khao sat va danh gia 
kha nSng sinh chal kich thich sinh trudng thuc v at \A.\. Ket 
qua sang lpc (bang I) cho thay, lat ca 9 chiing thi nghiem 
deu bieu hien hoat tinh sinh l.̂ A vdi mirc dp khac nhau, 
irong do cac chiing PGP-V5, PGP-V20 va PGP-V2I sinh 
lAA vdi lugng Idn nhat (tren 60 ppm), vi vay dugc lira chpn 
de nghien cuu Ihem mot so dac diem phan loai hpc. bao gdm 
d ĉ diem hinh thai, cac dac diem sinh ly, sinh hoa va phan 
lich trinh tu doan gen dac trung (gen 16S rRN.A) 

Dgc diem hinh thdi, sinh ly. sinh hda vd phdn logi hgc 
cita cdc chung vi khudn lira chgn 

Dac diem hinh thai khuan lac tren dTa thach chira mdi 
Irudng LB ciia cac chiing vi khuan dugc xac dinh dua tren 
quan sat bang mat thudng. D5c diem hinh thai hien vi va 
kich Ihudc te biio vi khuan dupc xac dinh bang quan sat 
dudi kinh hien vi Olympus (Japan) vdi dp phdng dai xlOOO. 
Kcl qua dugc torn lat d bang 2, 

Bdng 2. Dac diem hinh thai khuan Ifc va hien vi cua cac chimg 
vi khuan. 

Tin Chung Kinh IhAI khuSn lac Hinh Ihi i hi£n M 

irjng naa, tron nho 

deu JIHTTIL: kmh 0,8 mm. bi' mai 

iRiTi. Iran. Kn biini;. khong smh 

Khuin lac tr^ng asA. phanc co 
^ î n trong bao qu^h. vo dmh Te bao hinh que. dims d( 

hinh. dirong kinh l.5mm.khong fjchthircrt I.U-2.5iim 

sinh SAQ \6 

De \ac dinh dac diem sinh lv v a sinh hda cua cac chung 
VI khuan. chiing loi da thuc hien mdt sd thir nghieni lien 
quan den linh bat mau trong nhupm Gram, linh hieu khi. v i 
hieu khi. kha nang di dpng. kha nang sinh cn/v me catalase. 
oxidase, urease. H,S. acid hoa cac ngudn duimg C6 (glucose, 
fructose, galactose). C5 (arabinose, xylose) va dudng ddi 
(sucrose), kha nang thiiy phan linh bpt, khoang nhiet dp va 
pH tdi uu cho sinh trudng. Kcl qua dupc the hicn a bang 3, 

Bang 3. Dac diim sinh ly, sinh hoa ciia cac chiing vi khuan li^a 
chgn. 

D^c dicm 

\ 6 i bao tir 

Hieu khi 

Vi hieu khi 

Kha n^ni: di d(ing 

Sinh en/ymc cataldse 

Sinh enzyme ovidase 

Smh en.!) me urease 

Sinh H.S 

Kha niing ULid hoa cac 

Glucose 

Fructose 

GalaciOie 

.•SrahiiioH' 

Sucrose 

Kha ning Ihuy phan linl 

Nhiet do I6i uu cho sinh 

tmong 

pH thieh hijp cho sinh 

truong 

l'GP-\'5 PCP-V 20 PGP-V21 

2H-32-C 2H-32-C 30-37"C 

6,0-7,5 6,0-7.5 6,5-7.0 

Doi chieu cac dac diem hinh thai (bang 2), sinh ly va 
sinh hoa (bang 3) vdi khda phan loai Bergey [15], da xac 
dinh dupc PGP-V5 la chiing vi khuan thupc nhdm Bacillus 
spp 3 (bao gdm B. badius, B. insolitiis, B. lalerosponis, 
B. pasieurii. B. marinus va B sphaericus], PGP-V20 
thupc nhdm Enterobactenaceae 2 (bao gom Enlerohacler 
inlermedius. E aerogenes, E cloacae, E amnigenus. 
Envinia carotovora va Serratla rubidaea), PGP-V2I la 
vi khuan thupc nhdm Bacillus spp. 1 (bao gom B. suhlilis, 
B. cereiis. B. palymyxa, B. mycoides, B. ihuringiensis, B. 
ticheniformis. B. alvei, B. anihracis va B. coagulans). 

Ket qua giai trinh tu va phiin tich doan gen 16S rRNA 
ciia cac chung vi khuan cho thay, doan trinh lu gen 16S 
rRNA cua chung PGP-V5 iuang ddng 97,97-98.08% vdi cac 
doan iuong ung ciia cac chung vi khuan thupc Bacillus sp., 
B sublilis va S. lequilensis; chiing PGP-V20 lucmg dong 
99.31% vdt cac doan tuong irng cua cac chiing vi khuan 
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llitio^ Ki'sjkiiiha "/-•.rL/t-llencu. Enicmba,.Icr onzac [20]). 
I.'!un,/\i,ui •-p K"sji.,„!ui-.p va chung P(-iP-\ 2! tuimg 
ddiiy 'M.Mi-'J'i 'in „ \o i cac doan lui^ng img cua cac chung 
VI khuan thupc B ihunngicnsi'.. Baiillus sp . B anthracis 
vaB. cereus (bang 41. 

Bang 4. Ket qua tim kiem cac doan trmh tu' ttrong dong tren ngan 
hang gen von doan 16S rDNA cua cac chung vi khuan lira chon. 
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D r̂a ircn cac kcl qua lim kit^m duac tren ngan hang 
gen. kin hi.Tp vdi phan lich CiuslalW* alignmenl (phan mem 
Bioiuiil) \;i phan lich Ma.\imum likelihood (phan mem 
Ml t i . \ ) da xtiy d(mg dupc eav phan loai cua cac ehiing 
PtiP-\ .•̂ , PGP-V20 va P( i l ' - \2 I (hinh 2). KCn hgp vdi eae 
d.'ie diem hinh thai, sinh ly, hda sinh (bang 2 va 3) va khda 
phan loai cua Bergev da vac dtnh duac eac chung lua chpn 
la Bacillus sp. PGP-V5, Enlerohacler sp. \ 20 va Bacillus 
. p V 2 I . 

Hmh 2. Cay phan loai cua cac chung PGP-V5, PGP-V20. PGP-V21 
va m^t so chung vi smh val da biet dira i ren tnnh lir doan 16S 
rRNA gen da cong bo iphan iich su dune v\^n mem MEGA, phuong 
pn ip maxmiLni i ^e ' cxxi voi '300 boC i i r d . -epl .^ lesj 

(givbai : 
Jinh V! in phan Uui ihudc eac ehi B". 'J- ^ j ^ ; ^ 

•.m ngh.en cvru cii.. 01111.15 101. .>i n^ I j _ ^ , ,;_,|, j ; 

khuin irong vung ri kliong olii phu l l 'W\ ' 

iruvcn eua cay elm. m. :;,^;;;::ui.icn,iii,ju>ou.6kiiac 
n h u . , ^ u k , o n d . h . . o , i . . . o o , i n l i u i . B ^ y ^ ; ; ° ; ; j P ^ * ' ' ^ 

1 11,,,.ill I'liPR LiLi eav nghe vang L, 
J . u i.cii cac ^-'""'S ;• ^ ' - ^ ; kS. qua 
longa duoc phan lap \a \.ii- u i "" u. v ,.,,.,;„ „A ,,; nghien ciru nav da phiil bicn ra mdi 

sil ciuirii; \ i khuan cd vi 

in phan liMi mtTM a CO nnh dae .rung nhai dinh, 

Hogi linh khdng ndm benh hgi thur vgt 

DC- lim hieu ihem vC- hoat linh kich thich sinh trudng gian 

uep cua cac chunu vi khuan lira chpn, chiing tdi thuc hien xac 

dinh kha nans khiing n^m benh thuc vat in vitro dua tren su 

tre ehi' su hinh ihanh sai nam A niger va F o.xysporum tren 

dTa Ihach. KiM qua ihir nghiem cho thdy, trong sd 3 chiing thu 

nghiem. Bacillus sp. PGP-V21 la chiing vi khuan duy nhal 

bieu hien boat tinh khsing ca hai chimg ndm kiem dinh (thupc 

.-(. niger \-d F o.vyspoi-iiiu) voi dudng kinh vdng phan giai 

lan lugt la 9 va 3 mm. Chung PGP-V5 cung bigu hien hoai 

ti'nh khang nim A niger. luy nhien dudng kinh vong khang 

khuan tuong diti nhd va khdng dang ke (bang 5). 

Bang 5, Thir nghiem hoat tinh khang nam benh thuc vat cua cac 

Chung vi khuan dua tren duo-ng kinh vong vo khuan (D-d, mm). 

Dtrong kinh vong vo khuan (D-d, mm) 

Vismhiat kicmdi B. sublilis PGP-i'S Enlerohacler Bucillus sp. 
sp. PGP-V20 PGP-Vll 

4 nigcr 

F urisporum 

Ket qua thic nghiem (bang 5) cho thay, chiing vi khuan 

Bacillus sp. PGP-V21 khdng chi cd dac tinh kich Ihich 

sinh truai-ig true tiep (kha nang hda tan phosphate vd co va 

sinh chai kich thich sinh irudng) ma cdn cd tac dung kich 

thieh gian tiep (kha nang khang nam benh thuc vat). Nam 

2012. cac tac gia tai An Dp da phan lap dugc 2 chiing vi 

khuan tir vitng re cay nghe vang, xac dinh thupc cac loai 

Pseudomonas fluorescens va Bacillus suhnhs. cd kha nang 

ddi khang nam Pythium aphanidermaliiia ';a_\ i nh thdi re 

Tu dd. cac tac gia da thu nghiem va nhim Uiav ,j<. chune vi 

khuan nay cd tac dung lam giam dang ke ly lij nhiem benh 

ihdi re cua cay nghe vang o quy md nha kinh va -l,,n?) rudne 

[22] Nhu vay cd the not. trong nghien cuu nav ,,,iu {{•,, As 

lua chon dupe chimg Bacillus sp PCiP-\ 1 ,, , 

PGPR vin liem nang irng dung cao tren C.IL _, nj, 

irdn^. dac biel la cay nghe vang lai Viet N^i 

KHOAHOC 
CMONGHE i\itt\an-



Khoa hpc Nong nghidp i 

KA(luin 

Qua sang Igc va nghien ciru da \ac dinh dugc 3 chung 
vi khuan c6 kha nang hda lan phosphate vd ca va sinh 
chal kich thich sinh trudng ihuc vat [\.\.\) lir dat viine 
r̂  cay nghe vang (C, longa L.) lai Hung Yen la Bacillus 
sp. PGP-V5, Enlerohacler sp. PGP-V20 va Bacillus sp. 
PGP-V2I. Chiing vi khuan Bacillus sp. V2] cdn bi^u hien 
hoat linh khang nam benh thuc vat, vi vay cd lilm nang irng 
dgng cao irong san xual cac che pham vi sinh kich thich sinh 
truang va bao ve thuc vat, 

L0i CAM dN 

Cdng trinh dugc lien hanh dudi su tai trg ciia dg lai 
"Nghien ciru san xuat va irng dung che pham vi sinh vai phan 
hiiy phot pho hiru co (OP) gdp phin giam thieu 6 nhiem mdi 
tnrdng va lang nang suit cay trong", thupc Chuong trinh 
Cdng nghe sinh hpc ndng nghiep - thiiy san cap nha nudc 
(giai doan 2018-2020). Cac lac gia xin chan thanh cam an. 
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