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Sang loc va nghién ciru mot so chung
vi khuan vang ré kich thich sinh truong |
phan Iap tir ciy nghé vang (Curcuma longa L.) tai Viét Nam
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Tom (i,
Tir cic mia dét thu 1ai vang chuyén canh ¢y nghé vang (Curcuma longa L) o Hung Yén, nhém nghién ciu da ph}an
13p duge Y chung vi khidu co kha nang hoa tan phosphate V6 co. Trong sb cic clung phan 13p, PGP-V5, PGP-V20
va PGP-V21 duge vic dinh ¢6 kha niang sinh chit kich thich sinh triréng thye vit LAA (indole acetic acid) v6i ham
lirgng 63.11-73.87 ppm. Bing phuwong phap sinh hyc phin nét hop v 61 nghién ciru cdc dac diém sinh ly, sinh héa,
di xic djnh duge vi tri phan loai hoe cia cic chung hra chon. Vin lupt la Bacillus sp. PGP-VS, Emterobacter 3p
PGP-V20 ) Baciliny . PGP-\'21. Die bigt, qua thir nghiém 1rén dia thach, ching Bacillus sp. PGP-V21 con bid
hign kha ning khing nam gy bénh thuc vat tspergitius mez’r i Fusarinm oxysporum, Vi viy cb thé noi, két qui
sang loc Vi nehién ciru déic tinh cde chung vi khudn sing ré Kich thich sinh truong dat duoge s€ la cot sd cho viéc tao
ra ché pll.nn sinh hoe hign quii va an 10an khing chi cho cay nghé ving C. longa mi con cho mit 50 cay lrong tai
Khu vire Dong hing Bic Ba.

Tir Miga: Curcum longa L.. hoat tinh khing nim, hoa tan phosphate, kich thich sinh trugng thye vat, sinh 1AA, vi
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khuan ving re.
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Ving e ||mc vit duge dinh nghia 1a ving dat mong
bao quanh ré. ¢6 die dicm gidu dinh dudng. 13 nov song
cuy nlmn loai \i \mh VAU quan rong cl\o >m|\ lr\rcm. va

i A dal va vi smh aat lam lh'\)
doi ding ké tinh chat vat ¥, héa hoe cua dat va dac diem
sinh hoe cta thye vat (1. 2] Vi khuan ving & Kich thich
sinh trremg (hre vit (plant growth promoting rhizobacleria
- PGPR) 1 nhom i khudn cur tri @ viing ré \a ¢6 tae dgng
tich cue tnre Gép hode gian uép i sinb trud 1 chia thure vit
[3. 4] Trong ahimy thap ks ia qua. nhiéu loar vi khuan
PGPR da duoc phit hign va nghién clu, bao gom mat so
foai thuge cie ehi Prendomonas.
Bacillus, Burkholderia.
Herbaspirid

[zospiridhum. Azotobacier,
Enterobacter.
1 Pacimbacillus. Serrana

¢ k¢ vua PGPR trong

hue vat nhom vi sinh vt

Gluconacctabacter.

Hem. Kl

Trén co sy nhimg
thich xinh tromg va ph
{

2 diroe ca

shicn L

tao <he pham <inh hoe

¢y trong, trong d6 co nhidu loai ciy thude. Co thé ndi, viéc
tim ra nhimg chung vi khuan PGPR céng sinh véi cay duge
hu sé 13 o sér dé 1ao ra che pham sinh hoc dic trung glup
lam tang chat luong cay trng, dac bidt 1a tang sinh khoi va
ham luong cac hoat chat trong lhuc VaL Day 12 mot hudng
di €6 v nglvia to 16n doi véi san xuit ciy thude nguyén ligu,
dac bigt rong diéu kign bién doi khi hiu hién nay.

Nghien ciu vé vi khudn vimg r& cia mot sé loai cay
duge ligu duge coi la vn dé quan trone, bo ching di dugc
chimg minh la ¢ tac dong uch cuc 1en s phit trién v sy
120 1hanl| cac hgp chét thir c’\p cling nhu dén ehat lugmg cua
cay thude [8]. Cay ngh¢ vang (Curcuma longa 1.y la mét
loai céy trong ¢6 ¢u thuge ho Gimg (Zingtheraceqe
bién tar khu vire nhigt dai, dic bi¢t 1a mot <0

) pho

wac chau A

nhu An Do, Trung Quoc lnduncsm va Viét Num [9] Trong

: hai thap ky gan day. nhu cau tao vu nén digu

<an \udt nghé chit lugng cao dé phuc vu ¢ ':uhlép
dugc o nuoe ta 1rg nén ngay mot can thict )
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Abstract:

From rhizosphere soils of turmeric plant (Curcuma
Iouga L.) collected in Hungyen province (Vietnam), nine
inorganic phosphate solubilising bacterial strs
isolated. Among them, PGP-V5, PGP-V20, und PGP-\ 21
were identified as potent IAA producing strains with the
amount ranging from 63.(1 to 73.87 ppm. The strains
were morphologically, physiochemically and molecular-
biologically  determined o Bacillus  sp. PGP-V5,
Enmterobacter sp. PGP-V20, and Bacillus sp. PGP-\ 2.
The strain Bacillus sp. PGP-V21 exhibited antifungal
activities against fungal strains of Aspergillus niger and
Fusarivm oxysporum 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.,
I\ \ production. phosphate solubilising. plant growth
promoting. rhizobacteria,

Classification number: 4.6

Khoa hoc Nong nghiép

clru d3c tinh cua mot s¢ ching vi khoian PGPR ur i trong
a ¢ vang (C. longa L.) nham xay dymg bo chamg vi
sinh athire méu dé ao ¢hé phim sinh hoe an toan i hiéu
qua cha lodi cay thude nay.

B61 tugny va phudng phap nghién ciu
Nguyén viu ligu
Vi dar: cic mau dit Ong ré duge thu 1ai vimg chuyen

canh cay nghé vang o \d Dai Tap. huyén Khoi Chiu, tinh
Hung Yén co tea dd 20°47°27°N. 105°56°46"E

Cac chung vi sinh vit kiom dinh bo ching vi sinh vt
kiém dinh duoc cung c1|) ur Phang sinh hoc thyre nglhiém
thuge Vien Hoa hoe cic hop chit thice nhicn, gdm ¢ 2
chung nam moc la Apergillus niger ATCC 6275 v
Fusarum oxvsporum VTCC-Y-62

Trinh we cip ahan han - doan
rDNA cua cac chung viokhudn diege khao ar
(S-AGAGTTTGATCCTGGCTCAG-37) va
TACGGTTACCTTGTTACCGACTT-3").

Pluromy phap nghién ciru

mor dé gen 16§
Prigk

PrioR (S°-

T/m pan: cic miu dat vimg r& (bao 2om ca pl\un 18 ciy)
@ dd siu 10-15 cim dudi mit dat bang cac dyng cy
thu mau vé tring. Sau khi thu, mau duge gitr trong cac i
nilon sach va dugc bio quan & 4°C cho dén khi tién hanh
phan lap vi khuan [10]).

Phdn lap vi khudn vimg ré ¢6 kha nang héa tan phosphate
vo co: phan 1ap vi khuan ¢6 khd ning hoa tan phosphate vo
ca theo phuong phip cia Gerretsen (1948) vér mot b thay
d6i theo dicu kién thi nblugm [L1]. Dung ke¢p vo Iring gat
phéin dat mong bam trén 1é cay nghé vang vao dia petri sach
de (hu phan dat ving ré phyc vy phan lap. Ldy $ g dat vang
ré cho vao céc binh tam gidge 100 ml ¢6 chia 45 ml dung
djch d¢m PBS 100 mM [cbng thie (g/1): NaCl 8.5. Na,HPO,
1.91. KH.PO, 0.38. pH=7-7,5), sau do lic déu (120 vong/
phit) trong vang 10 phat, Sau khi pha Joang lién te dung
dich dat bang dém PBS t&i nong do 10, hat 0.4 ml dich

va céy trai trén dia thach IPA [cong thire (g/1) glucose 10.
NH,Cl 5. NaCl 1, MgSO,.7H,0 1, Ca (PO,), (.8, agar 15,
pH=7.2) [12]. U céc dia thach & nhi¢t do 30°C v quan st
sir hinh thanh khuan lac trén cc dfa phian Jap sau moi 24h.
Cic khuan lac vi khuan o vons phén giai co chit trén dia
thach duge chon loc vi cay ria trén dia thach LB [cong thic
(¢/): casein 10. cao nam men 5, NaCl 10. agar 15, pH=7.5]
d¢ lra chon bo chung tinh sach.

Xac dinh kha nang sinh 11A: kha nang sinh IAA cia cac
chang visinh vatduoc xic dinh theo phuong phap Salkowski
¢ tién [13). Dich nuéi coa cdc chung vi khuan trong méi
truvong King's B [cong thire (g/l): Protcose peprane 20,
K.HPO, 1.15. MgSO_.7H.0 1,5, glycero} 1.5. L-tsyptophan
1. agar 1s. pH 7.2} (30 24b) duoc thu va ly tim (12.000
vang/phat. 13 phat). Hau |l phan dich sau ly 1am cho
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mm— Khoa hoc Nong nghiép

Vo e ony Durham. thém 2 mi thuée the Salhowski [dung
dich Fel 1 0.5 Mwrong dung dich perchlone acid (HCIO,)
381G 1308 v i trong bong 1o (30°C, 10 phuty dé
phan img vay ry hoan toan. Tién harh do ¢ hip thu quang
Pho (OD) o buae song 230 nm. Tu et gua do OD A
phuomg trinh do thy duémg chudn (hinh 1), ndng dé 1A\ do
cac dong vi Khuan o ra duee vae dinh,

Do hip the (01 <30

Nong 46 1 A\ (ppm)

Hinh 1. Duréng chuan twong quan giira ndng 89 IAA va mat do
hép thu quang phb & buoc song 530 nm

Nad dinh hoor tinh Khdng mim: hoat tinh khang visih
VAteuscie chumg v khodn duee vie dinh bang phuong phip
Khadeh G trén din thaeh then Ahmad va es (1998) [14),
Cae eumg ndm kiem dynh duee nui trén moi treong thach
Sabouriud [cong (hire (2 1) glucose 40, peptone 10, agar 15,
pH= 7210 sau 720 bao tr nam hinh thanh trén dia thach duec
thu v hda vae 10 sl dung dich NaCl L83 Sau b duge
pha todng wi mar do 100 CFU mb bur 0.0 ml dich bao 1w
A v Gyt ren dia petri chun moi trudmy thiach Muller
Hinton (Himediz. An D3) Hie 0.2 mi dych nwoi chang vi
Khudn (ha nghiém (220107 CFU ml) nho vao cic gidng
thich due 1rén dia petn chita bao 1 nam kidm dmh. Sau §
ngas nudt o 3C Kiém e s hink thanh ¢ae vong v6 khuan
trén dia thach s quanh cac gicng thu nghi¢m.

 Nae dindy die tinh vi kinain. ¢ae chung ¢6 hoat linh (ot s¢
tiép e dugre \de dinh cae diic didm hinh thi hién viva cie
chitic¢u sinh 1y, sinh hoa theo khoa phin lom Bergey [135].
bao gom: nhudm Gram, tinh lnéu khi. vi hi¢u khi. kha nang
di dong. kha ning s enzyme catalase. ovidase. urease.
1150 Kha ning ac ngudn dudng (glucose. fructose.
galactose, arabiose. xylose). Kha nang dong hoa tinh bat.
nedd va pHodi i cho sinh truong

1d héa ¢

Dundy danly cac chung vi Mhdn dwoc chon loc diea trén

tein tedoan gen 168 1ONA
2 PGPR lra chon duog tich

N0 cud e chu

ADN 1ong

A U

theo

itz v es (2001 [16]

lam ngusen

165 tDNA

ADN tony ~

dé phue vu giar rnhone Mot phan E

Hay i Spipoegios U G gl o0 ng
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Pri6R. 2 [HIERRN! 1 ADY wng
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thue ién tren he PCR system

it cae bude ninr

)

N

r (Fermentas).
wh mar Priok, 3 pl PrieR. 24
& Qua trinh phan img duos
2720 (Apphed Biosystems. S
S phat. vgp theo Ly

Ao ) Vol

| chu S (O C ang

st 94 Ctror
23 Carong VS phut 72

shut, "2C wong 7
L Lt QIAquick spin

phut San pham PCR direc tnh i
(OTAGEN ) trde K gian tinh s .

Trinh tr doan gen 108 1DNA cu cac cisng A khuan
duae doc rén may perkin-Elmer (ABI PRISM Vf 3100
Avant Genetic Analyzer Applicd Biosystems) sir dl!"g
Wit i irinh e AmpliTagFS DNA polymerase _(Appl)cd
< nh v cace trinh wr da

Biosystemsd Vi duge phin tich <o s .
con: s GenBank bang cong cu BLAST

(hip~  blastnebinlm.nih ov/Blast Xﬂ).'k dung c:}y
phan lom bing cong cu 50 sanh duoe thye hign bai phan
mim BroEdit [17] vd MEGA X [18.19].

ba 1rén ngan hang

Két qua va thao luan

Phan lip vi khdn vimg ré c6 khd nang hoa tan
phosphate vi xde dinh khd ning sindy 144

Cing vén dam vi kali. lan duge cor la nguén dinh dwdng
quan trang nhat cho thye vit. Mic dir trong d-{il trong luén
<6 mat lugng 1ém Jan nhumg ching phan |ém 16n tai & dang
khong 1an v kho hip thu. vi viy hoat ddng cia cac vi khuén
aiup chuyén héa lwong ten va co thanh dang tan ¢6 y nghta
rat lon déi vai dinh dudng cho cay trdng. Tir cac mau dit
vang ré. da phén 13p duoc 9 ching vi kbudn biéu hién kha
ning hoa tan phosphate vé co trén dia thach. Kha ning hoa
1an phosphate dugce danh @i bing cach do duéng kinh (DK)
phan giai co chat biing cong thirc: DK (mm) = D-d: trong d6
D 1a dudmg kinh vong phan gisi co chat va d 1a dwong kinh
khuan lac vi khudn. Duong kinh véng phan giai cia 9 ching
\i khuan phan 1ap trén méi inrong ¢é co chat tri-calcium
phosphate [Ca (PO,).] durgc thé hién o bang 1.

Bang 1. Kha nang hoa tan phosphate va sinh tong hop IAA cia
cac ching vi khuan.

Khi nang hoa taa

e R K i g
ching phosphate (D-d. ) hop 14\ (ppm)
PGP-V2 3 24.80:22]
PGP-V4 5 9.6621 72
PGP-VS 3 .
PaP-VIS H ‘
PCP-VIR K
PGP0 a 77
PGPV 3
PGP 22 1 bl
PGP 3 4
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Cic chang vi khuan chon loe duge & budc sang loc kha
ning hod tan phosphate tiep tuc duroc khao sit va danh gid
Kkha ning sinh chit kich thich smh truong thue vatiAA. Két
qua sang loc (bang 1) cho thay. tat ¢ 9 ching thi nghiém
déu biéa ién hoat tinh sinh IA\ V@i muc do khac nhau.
trong d6 cac chimg PGP-VS, PGP-V20 va PGP-V21 sinh
JAA ven lugmg Jon nhat (Irén 60 ppm). Vi vy dugce hra chon
dé nghién eiru thém mot 6 diic diém phan logi hoc. bao gém
dic diem hinh thi, cac dic diem sinh 1§, sinh hoa va phan
tich teinh nr doan gen dic trung (gen 16S rRNA)

Die diém hinh thii, sinh IV, sinh héa va phiin logi hoc
cui cde chung vi khudan hea chon

Dac diém hinh thai khoan lac trén dia thach chira moi
trrimg LB ciia cac chang vi khuan duge ac dinh dua trén
quan sat bf'mg mit thuomg. Bic diém hinh thay hién vi va
kich thuoe 1¢ bio vi khudn duge xéc dinh b."mg quan sal
dui kinh hién vi Olympus (Japan) v do phong dai x1000.
Kt qua duore tom (3t o bang 2,

Bang 2. Djc diém hinh thai khuan lac va hién vi cua cac chung
vi khuan.

Tin chiing nlnhmmn‘uinl;c Hinh thi hién i 18 bio
PGPS
CS 135 g vanE, o0
Rhuln lge (RO vangu W8, 5 o o e g dom
duomg kanh 1.8, b macfin, <8 T
tm hong. khdng sinh wc 16 h T
PGPA 20
Khudn lae tring nga. tron nho " % e
B st iy TS b, i o
tram, tron, I bong. khong sint i e G -0
Y
PGP

Khuin lac tring ngd, phing co
vién trong bao quanh, v0 diah
hinh, dwemg kinh 1.§ mm. khéng
stnh e 10

Té bao hinh que. dung dom.
hich thuoe 1.0-2.5

Khoa hoc Nong nghi¢p e

Dé nde dinh dic didm sinh v v sinh héa cua ede chung
1 khudn. ching 161 da thye lugn mot & thir nghigm i
quan dén tinh bit mau trong nhugm Gram. tinh hicu khi, vi
hiéu khi. kha ning di dong. kha ning sinh ensynie catalase,
ondase. urcase. H.S. acid hoa cic nguf\u duomg Coqglucose,
fructose. galactose). C3 (arabinose, xylose) vi diimg dos
(sucrose). hha ning thity phin tinh bot, khoang nhict dg va
pH 181 wu cho sinh trrong. Kétqui duge thé hicn o bang 3.

Bang 3. D3c diém sinh ly, sinh hoa cua cac ching vi khuan lya
chon.

I’GP-\'S-

TT i diem PGP0 PGPA
| Gram b ~ N
N N1 bao g g
3 Hiéu kht .
4 Vi huéu khi
S Khanang diding
6 Sinhenzyme catalase ‘ . :
7 Sinhensyme ovidase . .
N Sinhenzyme urase
9 sinhHS .
10 Kha ning auid hoo cie
nguén duamg
Glucase . N 3
Fructose + +
Galactose +
Arabinose . ‘
Nlose .
Sucrase . .
W Khanang thiy phin tink bit . .
j MW@ dchosih
ruong
1 H thich hop cho sinh 0rs  omrs 6570

truong

Dai chi¢u cac dac diém hinh thai (bang 2). sinh 1y va
sinh hoa (bang 3) vai khoa phan loai Bergey [15], da xac
dinh diwge PGP-VS la ching vi Kkhuan thuge nhom Bacillis
spp 3 (bao eém B. badins. B. insolitus. B. laterosporns.
B. pastenrii. B. marinus va B sphaericis). PGP-V20
thuéc nhém Enterobacteriaceae 2 (bao gom Enterobucier
mermedins, E - aerogenes. £ cloucae. [ ammnigenns.,
Erwmia carotovora va Serratia rubiduca), PGP-V2) a
vi khuan thuge nhom Bacillus spp. | (bao gom B. subiilis,
B. cerens. B. pohymyxa, B. meeides, B. thuringiensis. B.
licheniforons. B. alvei. B. anthiracis va B. coagulans).

Két qua gidn trinh tr v phin tich doan gen 168 rRNA
clia cac chung vi khuan cho thiy, doun trinh ur gen 168
rRNA ciia chung PGP-VS twang dong 97.97-98.08% véi cic
doan wong imyg cda cac chung vi khuin thuoe Bacillus sp..
B subtilis \a B. tequilensiv: chung PGP-V'20 wong do
99.31% vor cic doan wong (g cua cic chung vi khuan

57



mmm— Khoa hoc Nong nghiép

thuod Aok

o S (6N cl. Enterobacier onvzae |20]).
Latcrobactor sp Rosahoria sp va chung PGP 21 wong
ddng 99.N0-949 91 varcae doan tuomg img cua cac chung
vRhuan thuge B tiermgeenses. Buac
va B ocereus (bang 4)

Tus ~p .

wihracis

Bang 4. Ké1 qua lim kiém cac doan trinh ty twong déng trén ngan
hang gen vé1 doan 16S (ONA cua cac chung vi khuan lya chon.

Nt qus tim Liém trén agin hing gen

Tén chung
Vilbuin  VPushoircimnkie Tasl  Quen D Sequence ID
tuvmg dam wore  coverage  domg (%)
Baxlius sp N e N
Bocllus seh o a9 [N
POPAS Bodlio su . e
il v o
B dllis tequalenss o
Aeralmsyinzoc SO gl
Aoviinagonza we -, CPafsoaT |
PUP A Latenitanter w w3y ARimd"H]
B w3 A6 |
IS 1) [S RS
e o W MRS |
IS o enot
PPAY e wNr, NS
wimgemsi NS 1 i
s v v N i IR |

Dya teén cac két qua tim kiem duoe teén ngan hang
gen Két hop vai phan tich Clustal\W alignment (phin mm
BioFdin i pliin tich Mavimum likehihood (phin mém
NG di iy dimy duge ¢y phan Joar cun cde chang
PGPS PGP0 03 PGP 2T (hinh 2). Két hop vai cice
e hiém hinh i, sinh 1¥, hoa sinh (L 2va 3)va khoa
phan loai cua Bergey dd vae dinh duee cde chung fua chon
Ly Bucillus sp. PGP-\ 8. Enrerobacter sp. \ 20 8a Bacilluy
V2L

Hinh 2. Cay phan foai cua cac chung PGP-V5, PGP-V20. PGP-V21
va mot s0 chung vi sinh vat dk‘ biet dua trén (unh ty doan 16S
rRNAgendacongDo,."': huong

MEGA phuong

\ \ 62(5) 5 2020

ys::::::.

Nam 2016, An Do, Rumas v

T Rhin vung re cit e ne

9 chung

POREITIN
+ nhat

dinhviin ]\hm log thude cae chr B
Avella v Paeudomanas Ket s

|
vihed

o vhm b cua e v

nehién ¢ St chung 161 o
van nghién cwru e chung dic tinh di

cung & Khong ol phu thuge vae

) 11 e nhnéu yéu (6 khace
ol e Dy khong phai Iin
PR cdy nghé vang C
Qo o nhung ket qui
<0 chung v khudn e vi

Khudn tror

v el ma con fei gt

nhu diéu Kign dia Iy vachedo
diu nén cae chung vi Khodn '€

Jonew daoc phan Kip v v diml
nghién eiru ndy 03 phat hisn ra mot

tri phan logr més v eo tnh de trumg nhat dinh.

Hoar rinh hhuing i bénhy hai thuee vt
¢ tim hicu thém vé hoat tinh Kich thich smlb trirong giidn
Lép cua cae chung vi Ahin lya chon. chiing 16i thue hign xac

dinh Kha ning khing nam bgnh thre vat in vitro dyra trén sir
AT oxysporum uén

(e ché sy hinh thimh soi ndm .4 niger
dia thach. Kétqua thir nghigm cho lh'ly. trong s0 3 chung ther

nghém., Bacillus sp. PGP-V21 1a chung vi khuéin duy nhit
biéu hién hoat tinh khing ca hai chting nam kiém dinh (thuge
ALmger NAF oveyporum) Ao dudng kinh vong phin gidi
lin lugt 1a 9 va 3 mm. Chung PGP-VS ciing bi¢u hién hoat
tinh khang nam A niger. wy nhién duong kinh vong khing
khuan tirong doi nha va khong dang Ké (bang 5).

Bang 5. Thir nghiém hoat tinh khang ndm bénh thyec vat cia cac
chung vi khuan dua trén wong kinh vong vé khuan (D-d, mm).

Duimg kinh vong 16 hbuin (D4, mm)

Vianhtkiémdinh g i pGp.1's Enterobacter  Bucillus sp.
— B sp. PGP-V20 PGPV
I 0 9

F onvsporum 0 0 3

Ké qua thit nghiém (bang $) cho thay. ching vi khuan
Bacillus sp. PGP-V2| khdng chi ¢ dac tinh kich thich
sinh truomg truc tiép (kha nang hoa tan phosphate vé co va
sinh chit l\|ch thich sinh trudng) ml con ¢o tac dyng kich
thich gian Gép (kha nang khing ném bénh thue vit). Nam
2012, cac tac via @1 An Do da phan lap dugc 2 chung vi
Khudn @ vang ré cdy nghé vang. xiac dinh thuge cac loar
Preudomonas fluorescens va Bacillus i)
461 Khang nam Pythinm aphanidermar i,

¢ tac gia da thu nghiém va nhan 11

0 kha nang
W thi ré.
i chung vi

Tu do.
Khudn ndy ¢ tac dyng lam gram ding ke 1

uést ny <6 tic dung . < nhicrn bgnh
thor ré ¢ua city nghé vang o quy mo nha kir

NOLIE LU caynghg va ! Ny rung

1227 Nhur vay €6 the nov. trong nghién ¢l W da
2 chon duge chung Bacills sp PGP - % liifig

PR vontiem ning (ng dung cao (rén o ~E

< iy

ic bict la cay ngh€ vang tai Vigr \.
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Kétludn

Qua sang loc va nghién ciru da xac dinh duoe 3 ching
i khuan ¢6 kha nang hoa tan phosphate vo ¢o va sinh
chat kich thich sinh tnrong thye var (1AA) W dit ving
¢ cay nghé vang (C. longa L.) i Himg Yén la Bacillus
sp. PGP-VS. Enterohacter sp. PGP-V20 \a Bacillus sp.
PGP-V2I. Ching vi khuan Bacilius sp. V2) con biéu hign
hoat tinh khang ndm hcnh thye var, vi vay c6 tiém nang img
dyng cao trong san xudt cac ché pham vi sinh Kich thich sinh
teuomg va bao v¢ thyre vat.

L0t CAM ON

Cong trinh duge tén hanh dudn sy tdn trg cia dé ti
“Nghién clru san xuat vilimg dung ché pham vi sinh vat phin
huy phm pho hiru cor (OP) 20p phan giam thiéu 6 nhigm mé
trudng va lang nang suat ciy trong™. thuge Chuong trinh
Cong nghé smh hoc ndng nghiép - thuy san cap nhd nude
(giai doan 2018-2020). Cac tic gia xin ¢hdn thanh cam on.
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