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Tém tit:

Tir cAc miu dat thu tai Vung chuyén canh cay nghé¢ vang (Curcuma longa L. ) 6 Hwng Yén, nhom nghién ctru da phan
1ap duogc 9 chiing vi khuén c6 kha ning hoa tan phosphate vo co. Trong s0 cac chiing phan lap, PGP-V5, PGP-V20
va PGP-V21 dwoc xac dinh ¢6 kha ning sinh chit kich thich sinh truéng thuc vt IAA (indole acetic acid) véi ham
lwgng 63,11-73,87 ppm. Bz"mg phuong phap sinh hoc phén tir Kkét hgp véi nghién clru cac dac diém sinh 1y, sinh hoa,
da xac dinh dwoc vi tri phin loai hoc ciia cac chiing lwa chon, lan lwot 13 Bacillus sp. PGP-V5, Enterobacter sp.
PGP-V20 va Bacillus sp. PGP-V21. Pic biét, qua thir nghiém trén dia thach, ching Bacillus sp. PGP-V21 con biéu
hién kha ning khiang nim giy bénh thwe vat Aspergillus niger va Fusarium oxysporum. Vi viy cé thé néi, két qua
sang loc va nghién ctru dic tinh cac chiing vi khuin vang ré kich thich sinh truong dat dwge sé 1a co sé' cho viée tao
ra ché pham sinh hoc hiéu qua va an toan khong chi cho ciy nghé vang C. longa ma con cho mjt sé ciy trong tai
khu vue Dﬁng bﬁng Bic Bj.

Tir khéa: Curcuma longa L., hoat tinh khang nim, hoa tan phosphate, kich thich sinh truwéng thue vit, sinh TAA, vi
Khuin vang ré.

Chi 56 phin logi: 4.6
Dat van de cdy trong, trong d6 c6 nhiéu loai cy thudc. C6 thé noi, viéc
tim ra nhimg chung vi khuan PGPR cong sinh véi cay dugc
lidu s& 1a co so dé tao ra ché pham sinh hoc dic trung gitp
lam ting chét lwong cdy trong, dic biét 1a ting sinh khdi va
ham lugng cac hoat chét trong thuc vat. Pay 1a mét hudng
di co y nghia to 16n d6i v6i san xuit cdy thude nguyén liéu,
dic biét trong didu kién bién doi khi hau hién nay.

Ving ré thuc vat dugc dinh nghia 1a ving dat mong
bao quanh ré, c6 dic diém giau dinh dudng, 1a noi séng
ctia nhiéu loai vi sinh vat quan trong cho sinh truéng va
phat trién ctia cay trong [1]. Trong hé sinh thai dat ving
1é, sy tuong tic giira ré cdy, dat va vi sinh vat lam thay
dbi dang ké tinh chat vat 1y, hoa hoc cia dit va dic diém

sinh hoc cta thuc vat [1, 2]. Vi khuan ving ré kich thich
sinh truong thyc vat (plant growth promoting rhizobacteria
- PGPR) la nhom vi khuén cu tril & ving re va co tac dong
tich cuc truc tlep hoac gian tlep tdi sinh trudng cua thyuc vat
[3, 4]. Trong nhiing thap ky vira qua, nhiéu loai vi khuan
PGPR d3 dugc phat hién va nghién ctru, bao gdm mot sb
loai thudc cac chi Pseudomonas, Azospirillum, Azotobacter,
Bacillus, Burkholderia, Enterobacter, Gluconacetobacter,
Herbaspirillum, Klebsiella, Paenibacillus, Serratia... [5-7].
Trén co s nhiing tac dung dang ké cua PGPR trong kich
thich sinh truong va phat trién & thuc vat, nhom vi sinh vat
nay dang dugc cac nha khoa hoc quan tam nghién cuu véi
muc tiéu tao ché pham sinh hoc gitp nang cao chat lugng
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Nghién ctru vé vi khuin ving ré ciia mot sd loai cdy
duoc liéu duoc coi 1a van dé quan trong, boi ching da dugc
ching minh 1a c6 tac dong tich cuc 1én sy phat trién va su
tao thanh cac hop chat thir cip ciing nhu dén chat lugng ciia
cay thube [8]. Cay nghé vang (Curcuma longa L.) 1a mét
loai cdy trong c6 cu thudc ho Gimng (Zlnglberaceae) pho
bién tai khu vuc nhiét doi, dic biét 1a mot sé nudc chau A
nhu An D6, Trung Quéc Indonesia va Viét Nam [9]. Trong
khoang hai thap ky gan ddy, nhu cau tao ving nguyén liéu
san xudt nghé chét lugng cao dé phuc vu cho cong nghiép
dugc ¢ nudc ta trd nén ngdy mot can thiét.

Chinh vi vay, chiing t6i da thuc hién phan lap va nghién
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Abstract:

From rhizosphere soils of turmeric plant (Curcuma
longa L.) collected in Hungyen province (Vietnam), nine
inorganic phosphate solubilising bacterial strains were
isolated. Among them, PGP-V5, PGP-V20, and PGP-V21
were identified as potent IAA producing strains with the
amount ranging from 63.11 to 73.87 ppm. The strains
were morphologically, physiochemically and molecular-
biologically determined as Bacillus sp. PGP-VS5,
Enterobacter sp. PGP-V20, and Bacillus sp. PGP-V21.
The strain Bacillus sp. PGP-V21 exhibited antifungal
activities against fungal strains of Aspergillus niger and
Fusarium 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 Ionga L.,
IAA production, phosphate solubilising, plant growth
promoting, rhizobacteria.

Classification number: 4.6
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ctru dic tinh cia mot s6 ching vi khuan PGPR tir dét trong
cdy nghé vang (C. longa L.) nhim xay dung bd ching vi
sinh vat hitu hiéu dé tao ché phém sinh hoc an toan va hiéu
qua cho loai cay thudc nay.

Doi tuong va phuong phap nghién ciiu
Nguyén vt liéu

Mau dat: cac mau dat ving ré dugce thu tai ving chuyén
canh cay ngh¢ vang ¢ xa Pai Tép, huyén Khoai Chau, tinh
Hung Yén c6 toa d6 20°47°27”N, 105°56’46”E.

Cac chung vi sinh vdt kiém dinh: bd chung vi sinh vét
kiém dinh duogc cung cép tu Phong sinh hoc thuc nghiém
thuoc Vién Hoa hoc cac hop chét thién nhién, gém co 2
ching nam mbc 1a Aspergillus niger ATCC 6275 va
Fusarium oxysporum VTCC-Y-62.

Trinh tw cap moi dé nhan ban doan gen 16§
rDNA ciia cdc ching vi khuan dwoc khdo sdt: Pr16F
(5-AGAGTTTGATCCTGGCTCAG-3’) va Prl6R (5’-
TACGGTTACCTTGTTACCGACTT-3").

Phwong phap nghién ciru

Thu mdu: cic mau dat vang ré (bao gdm ca phan ré ciy)
duoc léy & d6 sau 10-15 cm dudi mat dat béng cac dung cu
thu mau vo trung. Sau khi thu, mau duoc giit trong cac tai
nilon sach va dugc bao quan ¢ 4°C cho dén khi tién hanh
phan 1ap vi khuan [10].

Phdn ldp vi khudn viing ré c6 khd ndang hoa tan phosphate
vé co: phan lap vi khuan c6 kha ning hoa tan phosphate vo
co theo phuong phap cua Gerretsen (1948) v6i mot sd thay
d6i theo diéu kién thi nghiém [11]. Dung kep vo tring gat
phén dat mong bam trén ré cdy nghé vang vao dia petri sach
dé thu phan dat ving ré phuc vu phén lap. Lay 5 g dat ving
1é cho vao cac binh tam giac 100 ml ¢ chira 45 ml dung
dich dém PBS 100 mM [cong thirc (g/1): NaCl 8,5, Na HPO,
1,91, KH,PO, 0,38, pH=7-7,5], sau do lic déu (120 Vong/
phut) trong Vong 10 phut. Sau khi pha loang lién tuc dung
dich dat bang dém PBS t6i nong d6 107, hut 0,1 ml dich
va cdy trai trén dia thach IPA [cong thirc (g/1): glucose 10,
NH,CI 5, NaCl 1, MgSO,.7H,0 1, Ca,(PO,), 0,8, agar 15,
pH= 7 ,2]1 [12]. U céc dia thach o nhlet do 30°C va quan sat
su hinh thanh khun lac trén cac dia phan 1ap sau moi 24h.
Cac khuén lac vi khuan c6 vong phan giai co chét trén dia
thach dugc chon loc va céy ria trén dia thach LB [cong thuc
(g/1): casein 10, cao nAm men 5, NaCl 10, agar 15, pH=7,5]
dé lva chon bod chung tinh sach.

Xac dinh kha nang sinh IAA: kha nang sinh IAA cta cac
chung visinh vét dugc xdc dinh theo phuong phap Salkowski
cai tién [13]. Dich nudi ctia cac chung vi khuan trong moi
truong King’s B [cong thuc (g/l): Proteose peptone 20,
K HPO, 1,15, MgSO,.7H,0 1,5, glycerol 1,5, L-tryptophan
1, agar 15, pH 7,2] (30°C, 24h) dugc thu va ly tam (12.000
vong/phut, 15 phuat). Hat 1 ml phén dich sau ly tam cho
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vao cac 6ng Durham, thém 2 ml thudc thir Salkowski [dung
dich FeCl, 0,5 M trong dung dich perchlorlc acid (HCIO,)

35% ty le 1:50 v/v] va u trong bong t6i (30°C, 10 phut) de
phan tmg xay ra hoan toan. Tién hanh do d¢ hap thu quang
phd (OD) & bude song 530 nm. Tir két qua do OD,  va

phuong trinh d6 thi duong chuén (hinh 1), ndng do IAA do
cac dong vi khuén tao ra duge xac dinh.
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Hinh 1. BPwdng chuén twong quan gitva ndng do IAA va mat do
hap thu quang phé & bwéc séng 530 nm.

Xac dinh hoat tinh khang nam: hoat tinh khang vi sinh
vét cua cac chiing vi khudn duoc xac dinh bang phuong phap
khuéch tan trén dia thach theo Ahmad va cs (1998) [14].
Céac chung nam kiém dinh duoc nuéi trén moi truong thach
Sabouraud [cong thic (g/1): glucose 40, peptone 10, agar 15,
pH=7,2], sau 72h bao tu nam hinh thanh trén dia thach dugc
thu va hoa vao 10 ml dung dich NaCl 0,85%. Sau khi dugc
pha loang toi mat do 10° CFU/ml, hat 0,1 ml dich bao tu
nam va cay trai trén dia petri chira moéi truong thach Muller
Hinton (Himedia, An bo). Hat 0,2 ml dich nuo6i chung vi
khuan thir nghiém (=2x107 CFU/ml) nh6 vao cic giéng
thach duc trén dia petri chtra bao tu nadm kiém dinh. Sau 5
ngay nudi ¢ 30°C, kiém tra sy hinh thanh cac vong vo khuan
trén dia thach xung quanh cac giéng thir nghi¢m.

Xdc dinh ddc tinh vi khudn: cac chung c6 hoat tinh tot s&
tiép tuc duoc xac dinh cac ddc diém hinh thai hién vi va cac
chi ti€u sinh ly, sinh hoa theo khoa phan loai Bergey [15],
bao gdm: nhuém Gram, tinh hiéu khi, vi hiéu khi, kha ning
di dong, kha nang sinh enzyme catalase, oxidase, urease,
H,S, kha nang acid hoa cac nguon duong (glucose, fructose,
galactose arabinose, xylose), kha nang ddng hoa tinh bot,
nhiét d¢ va pH tdi wu cho sinh truong.

Dinh danh cac chung vi khudn dwoc chon loc dwa trén
trinh tw doan gen 16S rDNA:

ADN téng sb cua cac ching PGPR lya chon dugc tach
theo quy trinh mo ta boi Mirza va cs (2001) [16].

ADN tong s cua vi khuén dugc st dung lam nguyén
liéu cho phan ung PCR khuéch dai doan gen 16S rDNA
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dé phuc vu giai trinh tw. Mdi phan tmg PCR (50 pl) gom
0,5 pl Tag DNA polymerase (5 U/ul, Fermentas), 5 pl Taq
buffer (Fermentas), 5 ul dNTPs (200 uM), 5 ul (100 ng/
ul) mdi Pr16F, 5 ul Pri6R, 24,5 pl H,O va I ul ADN tong
0. Qua trinh phan tng dugc thuc hlen trén hé PCR system
2720 (Applied Biosystems, Singapore) voi cac budc nhu
sau: 94°C trong 5 phut, tiép theo 1a 34 chu ky (94°C trong 1
phut, 55°C trong 1,5 phut, 72°C trong 2 phut), 72°C trong 7
phiit. San pham PCR dugc tinh sach bang kit QIAquick spin
(QIAGEN) trudc khi giai tinh tu.

Trinh ty doan gen 16S rDNA cua céc ching vi khuén
duogc doc trén may Perkin-Elmer (ABI PRISM® 3100
Avant Genetic Analyzer, Applied Biosystems) st dung
kit giai trinh tu AmpliTagFS DNA polymerase (Applied
Biosystems) va dugc phan tich so sanh véi céc trinh ty da
cong bd trén ngan hang GenBank bing cong cu BLAST
(https://blast.ncbi.nlm.nih.gov/Blast.cgi). Xay dung cay
phén loai bﬁng cong cu so sanh duoc thuc hién boi phén
mém BioEdit [17] va MEGA X [18, 19].

Két qua va thao luan

Phan lap vi khuin viing ré c¢é kha nang hoa tan
phosphate va xdc dinh khd nang sinh 14A

Cung véi dam va kali, 1an dugc coi 1a ngudn dinh dudng
quan trong nhat cho thyc vat. Mic du trong dat trong ludn
c6 mot lwong 16n 1an nhung chung phan 16n ton tai & dang
khong tan va khé hip thu, vi vay hoat dong ciia céc vi khuin
giap chuyen hoa lugng 1an v6 co thanh dang tan co y ngh1a
rat 1on d01 v6i dinh dudng cho cdy trdng. Tir cac mau dat
vung ré, da phan 1ap dugc 9 chung vi khuan biéu hién kha
nang hoa tan phosphate vo co trén dia thach. Kha nang hoa
tan phosphate duoc danh gia bang cach do duong kinh (PK)
phén giai co chat bang cong thirc: DK (mm) = D-d; trong d6
D la duong kinh vong phan giai co chat va d 1a duong kinh
khuan lac vi khuan. Pudng kinh vong phan giai cua 9 chung
vi khuan phan 1ap trén moi trudng cd co chat tri-calcium
phosphate [Ca,(PO,),] dugc thé hién & bang 1.

Bang 1. Kha ning hoa tan phosphate va sinh téng hop IAA cla
cac chung vi khuan.

STT Ky hi¢u Kha ning hoa tan Kha niing sinh tong
chiing phosphate (D-d, mm)  hgp IAA (ppm)
PGP-V2 3 24,80+2,21
PGP-V4 5 9,66+1,72
PGP-V5 3 67,51+2,11
PGP-V15 5 35,4743,05
PGP-V18 3 26,82+1,46
PGP-V20 4 77,87+2,78
PGP-V21 6 63,11£2,09
PGP-V22 4 11,61+1,85
PGP-V24 4 45,81+2,89
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Cac ching vi khuén chon loc dugc & bude sang loc kha
ning hoa tan phosphate tiép tuc dugc khao sat va danh gia
kha nang sinh chét kich thich sinh truong thuc vat TAA. Két
qua sang loc (bang 1) cho thay, tit ca 9 chung thi nghiém
déu biéu hién hoat tinh sinh IAA v6i mirc do khac nhau,
trong do6 cac chung PGP-V5, PGP-V20 va PGP-V21 sinh
IAA v6i lugng 16n nhét (trén 60 ppm), vi vay dugc lua chon
dé nghién ctru thém mot sé dic diém phan loai hoc, bao gom
ddc diém hinh thai, cac dac diém sinh 1y, sinh hoa va phan
tich trinh ty doan gen déc trung (gen 16S rRNA).

Dac diem hinh thdi, sinh ly, sinh hoa va phan logi hoc
cua cdc chung vi khudn lwa chon

Pic diém hinh thai khuan lac trén dia thach chira moi
truong LB cua cac chung vi khuan duoc xéac dinh dua trén
quan sat bing mit thuong. Dic diém hinh thai hién vi va
kich thudc té bao vi khuan dugc xac dinh bang quan sat
dudi kinh hién vi Olympus (Japan) véi do phong dai x1000.
Két qua dugc tom tit & bang 2.

Bang 2. Pac diém hinh thai khuan lac va hién vi cua cac ching
vi khuan.

Tén ching  Hinh thi khuén lac Hinh thi hién vi té bao
PGP-V5
0.2' -l..,lm A
Khuén lac tréng vang, tron, TPV - c
dudmg kinh 1,5 mm, b mt 13i, E,e Eiﬁ h,‘“‘:ﬂg‘el’ g““g 4o
tron bong, khong sinh séc t6 10 TGe £,6-1,6 1
]
E L ‘
PGP-V20 I
Khuén lac tréing nga, tron nho .
uan ac Hang nea, WOn N0 14 bao hinh que, dimg don,
deu, duong kinh 0,8 mm, bé mat Kich thuée 0.8-3.0
tron, trom, 131, bong, khong sinh 0" HOC BE-2 UM
sac to
PGP-V21
Khuén lac tring nga, phing c6 o ; .
vién trong bao quanh, v6 dinh T'e bao h'mh que, dimg don,
hinh, dudng kinh 1,5 mm, khong ~ Kich thude 1,0-2,5 pm
sinh séc t6
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bé xé4c dinh dic diém sinh 1y va sinh héa cua cac chung
vi khuén, chiung t61 da thuc hién mdt s6 thir nghiém lién
quan dén tinh bat mau trong nhuém Gram, tinh hiéu khi, vi
hiéu khi, kha ning di dong, kha ning sinh enzyme catalase,
oxidase, urease, H,S, acid hoa cac nguf")n duong C6 (glucose,
fructose, galactose), C5 (arabinose, xylose) va duong doi
(sucrose), kha nang thiy phan tinh bdt, khoang nhiét dj va
pH téi vu cho sinh truong. Két qua duoc thé hién ¢ bang 3.
Bang 3. Dic diém sinh ly, sinh hoéa cta cac chiing vi khuan Iwa
chon.

-
-

PGP-V5  PGP-V20 PGP-V21

Gram + - +

Dic diem

Noi bao tir + = +

Hiéu khi + + +

Vi hiéu khi = - =

Kha nang di dong - - -

Sinh enzyme catalase + + +

Sinh enzyme oxidase + = +

Sinh enzyme urease - = -
Sinh H,S

Kha nang acid hoa cac
nguon duong:

O© 00 N N WL kA W N =

—_
S

Glucose s

+

Fructose -

Galactose

Arabinose

Xylose -

Sucrose -

+ o+ o+ o+

11 Kha nang thuy phan tinh bot -

Nhiét do tdi vu cho sinh

. 28-32°C
truong

28-32°C 30-37°C

pH thich hop cho sinh

trudng
Dbi chiéu cac dic diém hinh thai (bang 2), sinh 1y va
sinh hoa (bang 3) voi khoa phan loai Bergey [15], da xac
dinh dugc PGP-VS5 la chung vi khuan thudc nhom Bacillus
spp. 3 (bao gém B. badius, B. insolitus, B. laterosporus,
B. pasteurii, B. marinus va B. sphaericus), PGP-V20
thudc nhoém Enterobacteriaceae 2 (bao gdm Enterobacter
intermedius, E. aerogenes, E. cloacae, E. amnigenus,
Erwinia carotovora va Serratia rubidaea), PGP-V21 la
vi khuén thudc nhom Bacillus spp. 1 (bao gdbm B. subtilis,
B. cereus, B. polymyxa, B. mycoides, B. thuringiensis, B.
licheniformis, B. alvei, B. anthracis va B. coagulans).

6,0-7,5 6,0-7,5 6,5-7,0

Két quéa gidi trinh ty va phan tich doan gen 16S rRNA
ctia cac chung vi khudn cho thdy, doan trinh tu gen 16S
rRNA ctia chiing PGP-V'5 twong dong 97,97-98,08% vai cac
doan twong tmg cua cac chung vi khudn thudc Bacillus sp.,
B. subtilis va B. tequilensis; ching PGP-V20 tuong dong
99,31% v&i cac doan twong tng cua cac ching vi khuan
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thudc Kosakonia oryzae (t€n cli: Enterobacter oryzae [20]),
Enterobacter sp., Kosakonia sp. va chung PGP-V21 tuong
ddng 99,80-99,90% véi cac doan twong Gmg ciia cac chung
vi khuéan thuoc B. thuringiensis, Bacillus sp., B. anthracis
va B. cereus (bang 4).

Bang 4. Két qua tim kiém cac doan trinh tw twong dong trén ngan
hang gen véi doan 16S rDNA clia cac chiing vi khuan Iya chon.

Két qué tim kiém trén ngin hang gen

Tén chiing

SRR Vi sinh \:git cotrinhtw  Total  Query Bé twong  Sequence ID
twong dong score  coverage  dong (%)
Bacillus sp. 1615 99% 98,07% KU667123.1
Bacillus subtilis 1615 99% 97,97% KJ848548.1

PGP-V5 Bacillus subtilis 1615 99% 98,08% KC465728.1
Bacillus subtilis 1611 99% 98,07% KY820041.1
Bacillus tequilensis 1609 99% 98,07% MK106291.1
Kosakonia oryzae 1825 99% 99,31% KT275833.1
Kosakonia oryzae 1825 99% 99,31% CP014007.1

PGP-V20  Enterobacter sp. 1825 99% 99,31% KR094761.1
Kosakonia sp. 1825 99% 99,31% KM253162.1
Kosakonia oryzae 1825 99% 99,31% KF668469.1
Bacillus thuringiensis 1860 100% 99,90% MKO026854.1
Bacillus sp. 1857 100% 99,80% KC693736.1

PGP-V21  Bacillus anthracis 1857 100% 99,80% JX971515.1
Bacillus thuringiensis 1855 100% 99,80% MG270578.1
Bacillus cereus 1855 100% 99,80% MK045762.1

Dua trén céc két qua tim kiém dugc trén ngin hang
gen, két hop véi phan tich ClustalW alignment (phﬁn mém
BioEdit) va phan tich Maximum likelihood (phan mém
MEGA) da xay dung dugc cay phan loai cua cac chung
PGP-V5, PGP-V20 va PGP-V21 (hinh 2). Két hop véi cac
ddc diém hinh thai, sinh 1y, hoa sinh (bang 2 va 3) va khoa
phan loai ctia Bergey da xac dinh dugc cac chung Iya chon
1a Bacillus sp. PGP-VS5, Enterobacter sp. V20 va Bacillus
sp. V21.

Bacillus thuringiensis PWWh2D
Bacillus wiedmannii PK1-17
FPGP-v21

Bacillus sp. GFCr-5

Bacillus anthracis KAB 16
Bacillus thuringiensis SP4
Bacillus cereus K1

Bacillus thuringiensis ALAS

PGP-v&
Bacillus subtilis k1848548
Bacillus subtilis subsp. subtilis KY820041
Bacillus tequilensis MK108231

FF‘GP-VZD

Kosakonia oryraes KFEGEE469
Enterobacter sp. KRO94781
Enterohacter cloacae KF812873
Enterobacter sp. HQ204288

0,050

Hinh 2. Cay phan loai cta cac ching PGP-V5, PGP-V20, PGP-V21
va mot s6 chling vi sinh vat da biét dwa trén trinh tw doan 16S
rRNA gen di céng b6 (phan tich s& dung phan mém MEGA, phuong
phap maximum likelihood vé&i 1000 bootstrap replicates).
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Nam 2016, tai An Do, Kumar va cs [21] da phan lap duoc
9 chiing vi khuan ving r& ciia cdy nghé vang C. longa va xac
dinh vi tri phan loai thudc cac chi Bacillus, Agrobacterium,
Klebsiella va Pseudomonas. Két qua nay khong dong nhat
v6i nghién ctru cua chung t6i, c6 thé do phan b cia cac vi
khuén trong ving r& khong chi phu thudc vao dic tinh di
truyén ctia cdy chil, ma con lién quan dén nhiéu yéu t khac
nhu diéu kién dia 1y va ché d6 canh tac. Pay khong phai lan
dau tién cac chung vi khuan PGPR cua cdy nghé vang C.
longa dugc phan lap va xac dinh dac tinh, nhung két qua
nghién ctru nay da phat hién ra mot ) ching vi khuén c6 vi
tri phan loai médi va co6 tinh déc trung nhat dinh.

Hoat tinh khdng ndm bénh hai thuc vit

Dé tim hiéu thém vé hoat tinh kich thich sinh truéng gian
tiép cua cac ching vi khuan lya chon, chiing toi thyuc hién xac
dinh kha nang khang ném bénh thuc vt in vitro dua trén su
trc ché sy hinh thanh soi ndm A. niger va F. oxysporum trén
dia thach. Két qua thtr nghiém cho théy, trong 63 ching thu
nghiém, Bacillus sp. PGP-V21 1a chung vi khuin duy nhét
biéu hién hoat tinh khang cé hai ching nim kiém dinh (thudc
A. niger va F. oxysporum) v6i dudng kinh vong phan giai
lan luot 12 9 va 3 mm. Ching PGP-V5 ciing biéu hién hoat
tinh khang nim 4. niger, tuy nhién duong kinh vong khang
khuén tuong dbi nho va khong dang ké (bang 5).

Bang 5. Thtr nghiém hoat tinh khang ndm bénh thuwc vat cua cac
ching vi khuan dwa trén dwéng kinh vong vo khuén (D-d, mm).

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

Visinhvitkiémdinh o piic pGp-y's Enterobacter Bacillus sp.
sp. PGP-V20 PGP-V21

A. niger 1 0 9

F oxysporum 0 0 3

Két qua thir nghiém (bang 5) cho thdy, ching vi khuan
Bacillus sp. PGP-V21 khong chi c6 dac tinh kich thich
sinh truong truc tiép (kha ning hoa tan phosphate vo co va
sinh chét kich thich sinh truong) ma con co tac dung kich
thich gian tiép (kha nang khang ndm bénh thuc vat). Nam
2012, cac tac gia tai An Do da phéan lap duoc 2 ching vi
khuén tir ving & cdy nghé vang, xac dinh thudc cac loai
Pseudomonas fluorescens va Bacillus subtilis, c6 kha nang
d6i khang ndm Pythium aphanidermatum giy bénh théi ré.
Tir d6, céc tac gia da thir nghiém va nhan thdy cac ching vi
khuén nay c6 tac dung lam giam déng ké ty 1é nhiém bénh
thdi ré cua cay nghé vang & quy mé nha kinh va déng rudng
[22]. Nhu véy c6 thé n6i, trong nghién ctru ndy, ching toi da
lya chon dugc chung Bacillus sp. PGP-V21, 1a mgt ching
PGPR vé6i tiém ning tng dung cao trén cac dbi twong cay
tréng, dac biét 1a cay ngh¢ vang tai Viét Nam.



Keét luan

Qua sang loc va nghién ctru da xac dinh dugc 3 chung
vi khudn c¢6 kha ning hoa tan phosphate v6 co va sinh
chat kich thich sinh truéng thuc vat (IAA) tir dit ving
ré cay nghé¢ vang (C. longa L.) tai Hung Yén 1a Bacillus
sp. PGP-VS5, Enterobacter sp. PGP-V20 va Bacillus sp.
PGP-V21. Chung vi khuan Bacillus sp. V21 con biéu hién
hoat tinh khang nim benh thyc vat, vi vy co6 tiém ning ing
dung cao trong san xuit cac ché pham vi sinh kich thich sinh
truong va bao vé thyc vat.

LO1 CAM ON

Cong trinh dugc tién hanh dudi su tai tro cua dé tai
“Nghién clru san xudt va ing dung ché pham vi sinh vét phan
huy phdt pho hitu co (OP) gop phan giam thiéu 6 nhim moi
trudng va tang nang suét cay trong thugc Chuong trinh
Cong nghé sinh hoc noéng nghiép - thuy san cip nha nudc
(giai doan 2018-2020). Cac tac gid xin chan thanh cam on.
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