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TOM TAT

Muc dich cia nghién ciru nham phén ldp va tuyén chon vi khudn ¢é
hoat tinh ¢6 dinh dam va hoa tan lan trén moi truong Luria Bertani
(LB) c6 b6 sung muéi NaCl 4 %o tir cae méu dat vung ré trong xodi bi
nhiém man ¢ huyén Can Gio, TP. Ho Chi Minh. Két qud da tuyen chon
duwoc 23 dong vi khudn chiu man. Két qua nghién civu cho thdy, ¢é hai
dong vi khuén c6 hoat tinh ¢6 dinh dam cao hon nhing dong con lai
la X4.1va X1.1voi nong d¢ NHy* lan lwot la 3,42 mg/L va 3,29 mg/L
sau sdu ngay nudi cay. Két qua nghién ciru ciing cho thdy, ¢é hai dong
vi khudn c¢6 hoat tinh hoa tan ldn cao hon nhitng dong khéc la X7.1 va
X6.1 vdi chi 6 hoa tan ldn (S lan heot la 8,8 va 5,3 sau sdu ngdy
nuéi cdy. Sau 15 ngay nudi cay hai dong Vi khudn X4.1 va X8.2 cho
két qua vé chleu dai re va chiéu cao than tot nhat sau khi bé sung vao
hat liia trong trong dng nghiém. Dya vio suw twong déng vé trinh tu
gen 16S-rRNA, hai dong vi khuén c6 hoat tinh ¢ dinh dam cao duoc
dinh danh lan lwot I6 Pantoea sp. X4.1 va Bacillus subtilis X8.2.

Tir khod: Can Gic, chiu man, ¢é dinh dam, hoa tan lan, vi khudn

ABSTRACT

The purpose of this study was conducted to isolate and select bacteria
with fixing nitrogen and inorganic phosphorus solubilising activity on
Luria Bertani (LB) medium containing sodium chloride 4 %o from
mango cultivated soil samples under salt stress conditions in Can Gio
district, Ho Chi Minh city. In this study, 23 salt tolerants were isolated.
The fixing nitrogen activities of two strains were much higher than the
remaining ones, including X4.1 and XI1.1, with variable NHs*
concentrations (3.42 mg/L and 3.29 mg/L, respectively) after six days
of culture. The ability of solubilizing phosphate of two strains was
higher than the others, including X7.1 and X6.1 (with soluble index
(SI) 8.8 and 5.3, respectively) after six days of culture. Two strains of
bacteria X4.1 and X8.2 provided the best results for root length and
stem height after being added to rice seeds in test tubes for 15 days.
Based on the 16S-rRNA gene sequence similarity, two nitrogen-fixing
bacterial strains were identified as Pantoea sp. X4.1 and Bacillus
subtilis X8.2.

Keywords: Can Gio, salt tolerance, N: fixing, salt tolerance,
phosphate solubilization, bacteria
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1. GIOI THIEU

Vi khuin chiu man c6 thé phat trién & néng do
mudi tir 1 dén 33%. Vi khuan c6 kha ning chiu man
kém co thé phat trién & ndng do mudi 1 — 8%, vi
khuén chiu man trung binh tir 8 — 15% va vi khuén
¢6 kha nang chiu man cao co thé phat trién ¢ nong
d6 mudi tir 15% tro 1én (Helge, 1986). Vi khuan chiu
man st dung cac chién luoc khac nhau dé phat trién
va ton tai trong moi trudng nude man. Nhiing chién
lugc nay bao gdm giam thiéu sy hap thu mudi cua
cac thanh phan cau tric ciia mang té bao hodc thanh
té bao; diéu chinh nong do ion ndi bao bang cach
bom céc ion ra khoi té bao thong qua cac kénh van
chuyén Na'/H* va K*/Na*; tich liiy cac chét hoa tan
tuong thich nhu sucrose, trehalose, glycosylglycerol
va glycine betaine tong hop ndi sinh; tao ra cac
protein va enzyme thich nghi véi ndng d6 mudi cao,
tong hop cac polysaccharide ngoai bao va tao thanh
mang sinh hoc ngan chin sy hap thy mudi (Silke et
al., 2013; Yuan et al., 2016). Vi khuan chiu min
dong vai tro quan trong trong nong nghiép vi co thé
ho trg cdy trong chiu man va cai thién nang suit cay
trong & cac ving kho va man. Shweta et al. (2011)
da phan lap duogc cac dong Bacillus pumilus,
Pseudomonas  mendocina,  Arthrobacter  sp.,
Halomonas sp. va Nitrinicola lacisaponensis c6 kha
nang chiu dugc d6 mén 2 — 25% NaCl va c6 cac dac
tinh kich thich tang trudng thuc vat, chéng han nhu
hoa tan lan (Shweta et al., 2011). Shiying et al.
(2018) da phén 13p dugc 305 dong vi khuén chiu
man tir dat ving ré lua ¢ tinh Giang T6, Trung Qubc,
trong d6 c6 162 dong vi khuén chiu duoc ndng do
mubi 1én téi 150 g/L NaCl. Két qua phan loai 74
dong chiu man cho thay cac dong vi khuan thudc cac
by Bacillales (72%), Actinomycetales (22%),
Rhizobiales (1%) va Oceanospirillales (4%). Hau
hét cac dong phén lap déu c6 kha nang cai thién kha
ning chiu min, ting truéng va ning sudt lua
(Shiying et al., 2018).

Theo Saharan & Nehra (2011), vi khuan ¢ dinh
dam dugc chia thanh hai nhom chinh: vi khuin cong
sinh va vi khuan séng tu do. Nhom mét 1a vi khuan
¢b dinh dam song cong sinh, duoc chia thanh hai
nhom nho gom vi khuan cong sinh v&i cay ho Pau
gom:  gidng  Rhizobium,  Bradyrhizobium,
Burkholderia, Sinorhizobium va Mesorhizobium
cong sinh bt budc voi cay ho dau; vi khuan séng
cong sinh voi cay khong phai ho Pau gém Frankia
va vi khuan lam. Nhom hai 13 vi khuén ¢ dinh dam
séng tu do c6 thé lién két hodc nodi sinh vao bén trong
cic bO phan cua cdy bao gdm: Azospirillum,
Azotobacter, Acetobacter diazotrophicus, Azoarcus,
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Pseudomonas, Klebsiella, Clostridium,...
& Nehra, 2011).

(Saharan

Vi khuén hoa tan 1an 13 vi khuén c6 kha nang hoa
tan lan kho hoa tan thanh dang d& tiéu cho céy trong.
Mot sb lwong 16n vi khuan hoa tan lan tap trung &
viing ré ctia thuc vat va cac hoat dong trao ddi chét
ctia vi khuan bit ngudn tir nhiéu ngudn khac nhau
(Vazquez et al., 2000).

Vi khuén dat viing ré (thizosphere bacteria) 1a vi
khuan cu tra vung quanh b ré cua thuc vat. Hién
nay van chua c6 mot phuwong phap thong nhat nao
dé xac dinh pham vi cua h¢ ré. Theo Kennedy
(1999), viing ré 1a ving dét tiép xuc truc tiép véi ré
cly va chira cac hop chat do ré ciy va vi sinh vat tiét
ra (Kennedy, 1999). C6 nhiéu loai hop chat khac
nhau kich thich hoat dong cta vi khudn, bao gdm:
carbohydrate, axit hitu co, vitamin, nucleotide,
flavonoid, enzyme, hormone va cac hop chat d& bay
hoi (Prescott et al., 1999). Cac chét hiru co ké trén
can thiét cho sy sinh truéng va phat trién cua vi
khuan, Vi vay quéan thé vi khuan c6 xu huéng tap
trung gan ré cay hon la ¢ nhirg ving xa ré. Sy giam
s6 lugng vi khuan trong dat ving ré xay ra khi thuc
vat gip phai nhitng diéu kién khong thuan lgi nhu
d6 pH thip, nhiét do cao va luong mua thip trong
qua trinh sinh trudng cua cdy (Frommel etal., 1993).
O cay trong, didu kién phat trién khong thuan loi
ciing c6 thé lam giam s6 lwong vi khudn trong dat
(Dobbelaere et al., 2001). Sy chénh léch nhiét do
cting la mot yéu t6 quan trong anh hudng dén su phat
trién cua vi khuan (Okon & Labandera Gonzalez,
1994). Ngoai ra, khi phan hily chit hiru co, vi khuan
tao thanh chét déo c6 kha ning lién két cac hat dat.
L6p vo nhay va mang nhay bao quanh vi khuén ciing
dong vai tro bam dinh cia cac hat dat. Mdi loai thuc
vat tiét ra cac chét khac nhau tir r&, khi r& chét s& bi
phén huy thanh cac chét khac nhau. Vivay, loai thyc
vat cling quyet dinh sb lugng va thanh phan vi khuan
song & vung ré. S6 luong va thanh phan vi khuan
cling thay d6i tuy theo giai doan phat trién cia cy,
phu thudc vao ham lugng cac chéat do hé ré tiét ra.
Do ré cdy tiét ra nhiéu hop chét hiru co nén mat do
vi khuan dat gia tri tdi da trong thoi ky cdy sinh
truong va dat gia tri toi thiéu khi thu hoach (Hiép &
biép, 2009).

Xam nhép man hién dang gia tang nhanh chong
trén khép thé gioi, lam tang nguy co mét an ninh
lwong thuc & mot s6 quéc gia. Cac ving dong bing
cua An Do, Myanmar va Bangladesh 13 nhiing ving
san xudt lia gao 16n trén thé gioi va phai doi mat voi
nhitng mdi de doa nghiém trong vé an ninh lwong
thuc do tinh trang nhiém man & dit ven bién. O Viét
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Nam, hién twgng xdm nhap min dién ra khong déu
& cic ving ven bién, dic biét 1a ving dong bang
song Ctru Long (PBSCL), gay thiét hai lon cho san
xudt nong nghiép, dic biét 1a lua nude (Nhu & Diép,
2014). Theo théng ké nam 2015, wdc tinh khoang
35,5% dién tich lta & tam tinh ven bién bi anh
huong. Xam nhap man dat mic cao ky luc trong
nam 2016, gy thiét hai 139.000 ha lta & PBSCL,
san lugng udc giam 30 — 70%. Nam 2020, xam nhap
man da gay thiét hai khoang 34.600 ha tai cac tinh
Ca Mau, Kién Giang, Bén Tre va Soc Tring, ning
suét udc tinh giam 30 —70%. Co nhiéu bién phép c6
thé thuc hién dé ngan chin sy xam nhap cta nudc
mén, bao gdbm: xay dung hé thdng ngin chin xam
nhap min, tao ra cac giong cdy trong chiu min va
tang dién tich rimg ngdp min ven bién. Nhing
phuong phap nay doi hoi nhiéu thoi gian va kinh phi.
Gan day, nhiéu nghién ctru da dwoc tién hanh trén
khép thé gidi str dung cac vi khuan chiu man dé giam
thiéu tac dong tiéu cuc cua cac stress sinh hoc va phi
sinh hoc khac nhau d6i véi thuc vat. Két qua cho
théy vi khuén chiu min véi hoat tinh ¢6 dinh dam va
hoa tan 1an c6 thé dugc sir dung dé hd trg cay trong
chéng chiu stress man ciing nhu ting cuong va nang
cao ning suat hé sinh thai dat nong nghiép khu vuc
dd duoc thuc hién. O Viét Nam, viéc sir dung vi
khuén chiu man dé tang kha nang chiu man cia cay
trong chua dugc quan tim. Nghién ctu méi tap
trung phén lap cac dong vi khudn co hoat tinh sinh
hoc nhu ¢ dinh dam va hoa tan lan. Tuy nhién, cac
nghién ctru thyc hién & huyén Can Gio, Thanh phé
Hb Chi Minh, mét khu vuc giap bién ciing chiu
nhiéu anh huéng tir nhiém mén van con nhiéu han
ché. Vi vay, nghién ctru nay dugc tién hanh nham
phan 14p va tuyén chon dugc cac dong vi khuan chiu
min c6 hoat tinh ¢ dinh dam va hoa tan 1an.

2. PHUONG PHAP NGHIEN CUU

2.1. Phéan lap vi khuén c6 hoat tinh chiu min
tir dat vung reé cay xoai

Thu mau ddt: Mau dat ving ré sir dung dé phan
lap vi khuén chiu man c6 hoat tinh ¢6 dinh dam va
hoa tan lan duge thu ngiu nhién tai cic vuon xoai
huyén Cén Gio, Thanh phd H6 Chi Minh. Tién hanh
thu tam mau dat quanh viing ré (¢ do sau khoang 30
cm). Mau dt dugc gilr trong tui nilon, dat nhan glay
ghi théng tin vé mau nhu mé sb, dia chi thu mau,
thoi gian thu mAu,.... Nén dé mAu noi mat mé, tranh
anh ning mat troi. Mau dét c6 thé duoc luu trir &
nhiét 6 4 — 8°C cho dén khi phan lap vi khuan (Hao
& Thu, 2012; Fo et al., 2019).

Phan ldp va tach rong vi khudn tiv cdc mau ddt
vung ré thu duoc: Cac mau dat dugce tron deu, can
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mdi mau 5 g d4t cho vao binh tam giac c6 chira 50
mL nudc cit da khir tring. Binh tam giac va cac vat
chira dung dich dit khac phai c6 nip day dé han ché
su nhiém béan khong khi vao mau. Nudi lic véi toc
d6 150 vong/phut trong mot gio ¢ nhiét do phong.
Sau d6, 1iy phan dich dat dem pha lodng & cic ndng
d6 107, 102, 107 va 10+ Rat 100 pL dung dich da
pha lodng & mdi nong d¢ 1an lugt cho vao cic dia
moi truong LB (pepton 10 g, yeast 5 g, agar 20 g,
nudce cat vira du 1 lit) co b6 sung 4 %o NaCl. Dung
que trai thuy tinh dé trai déu miu trén dia moi
truong. Cac dia da duoc trai u ¢ nhiét d6 30°C cho
dén khi cac khuan lac xuat hién. Khi khuan lac xuat
hién, nhitng khun lac vi khuan c6 dic diém khac
nhau dugc chon va chuyén sang dia petri méi chira
mdi trudng LB. Cdy truyén nhiéu lan cho dén khi
thu duoc vi khuan thuan chung. Khi quan sat du6i
kinh hién vi, vi khuan dugc coi la thuan chung néu
vi khuan ¢6 hinh dang va kich thuéc gidng nhau (Fo
etal., 2019).

Quan sdt va mé ta ddc diém ciia khucfn lgc: Khi
céc dong vi khuan da duoc phan lap, tlen hanh quan
sat hinh thai cac dang khuan lac bao gbm céc dic
diém vé: mau sic, hinh dang, d6 ndi va dang bia
khuan lac bang mit thuong. Tuy nhién déi véi
khuan lac c6 kich thudc qua nho thi ¢6 thé dung kinh
lap dé quan sat. Tién hanh quan sat va mo ta hinh
thai khuan lac: hinh dang khuan lac (hinh tron,
khong déu, hinh r& cay va hinh thoi); bia khuan lac
(bia nguyén, bia gon song, bia chia thuy, bia rang
cua va bia so1); d0 ndi cia khuan lac (phang, lai, mo
va cau chong) va mau sic khuan lac (duc, trong,
vang, cam, xam, den,...) (Pi¢p & Hi¢p, 2008).

Quan sat ddc diém ciia té bao vi khudn: Sau khi
phan 1ap vi khuan, tién hanh quan st hinh dang té
bao va nhuém Gram theo by KIT ciua Cong Ty
TNHH Dich Vu Va Thuong Mai Nam Khoa (Diép
& Hiép, 2008).

2.2. Khaio sat hoat tinh ¢6 dinh dam

Céc dong vi khuan chiu min tiép tuc dugc danh
gia hoat tinh ¢ dinh dam. Cac dong vi khuén chiu
min chon loc duoc céy trén moi trudong Ashby
(mannitol 20 g, K,;HPO4 0,2 g, MgS04.7H,0 0,2 g,
NaCl0.2 g,K»8040,1 g, CaCOs 5 g, agar 20 g, nude
cét vira du 1 lit). Nhimg dong vi khuén c6 kha nang
phat trién trén moéi trudng Ashby 1a dong vi khuan
¢6 kha nang c¢b dinh dam. Chon nhitng dong vi
khuan sinh truéng manh (khudn lac to va 13) trén
mdi truong thach Ashby. Chuyén sang méi trudng
Ashby dich thé nuoi lac 150 ~vong/phut, sau 2, 4 va
6 ngay thu thap dich nudi dé ly tam lay dich trong
dé x4c dinh ham lwong NH," sinh ra bing phwong
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phap so mau vai thude thir Nessler. Cac thi nghiém
duoc 1ap lai 3 lan. Puong chuén NH," duoc dung
v6i cac mau c6 ndng do6 NH4" chuan khac nhau co
dang y = ax + b dé tinh luong NH," (Adriana &
Luciane, 2017).

2.3. Khao sat hoat tinh hoa tan lan

Céc dong vi khuan chiu mén tiép tuc dugce danh
gia hoat tinh hoa tan 1an khong tan trén méi truong
NBRIP (glucose 10 g, Ca3(POs4), 5 g, MgCl,.6H,O
5 g, MgS04.7H,0 0,25 g, KC1 0,2 g, (NH4)2S04 0,1
g, agar 20 g, nudc cit vira du 1 lit). Cac thi nghiém
duoc lap lai 3 lan. Kha nang hoa tan lan thé hién qua
chi sb hoa tan 1an (phosphate solubilizing index, SI).
Cong thic tinh chi s6 hoa tan 1an (Abdallah et al.,
2019):

(dudng kinh khuan lac + dudng kinh vong phan giai)

SI=
duodng kinh khun lac

2.4. Panh gia hiéu qua sau dong vi khuén cb
dinh dam lén kha nang sinh truéng cay
la trong diéu kién phong thi nghi¢m

Céc dong vi khuén c6 hoat tinh ¢ dinh dam cao

duoc nudi tang sinh riéng biét trong dia petri chira
mdi truong Ashby dic trong ba ngay. Sau d6, khoi
vi khuan dugc tién hanh thu sinh bang cach chuyén
dung dich vi khuin sang dung dich phosphate
buffer (31,2 g/ NaH,PO4+2H,O va 39,3 g/L
Na,HPO,.12H,0) dé duoc thanh trung va dé nguoi.
Pbi véi mbdi dong vi khuan tlen hanh hiéu chinh
dung dich vi khuén vé mat s6 106, 10% va 10'°
CFU/mL bang nuéc khir khoang tiét tring va duoc
sir dung dé ngam hat laa. Laa giong OM 4218 duoc
khir tring bang cach cho hat vao binh tam giac va
b6 sung con 70°, ngam khoang 3 phiit d bo con, cho
vao sodium hypochlorite (NaOCI) 1 % ngm trong
3 phat, sau d6 rira lai 3 — 4 1an v6i nudc cat da khir
triung. Thi nghiém dugc b tri theo thé thirc hoan
toan ngiu nhién, gdm cac dong vi khuan x ba néng
dd va mot (101 chung. M01 nghiém thirc 1ap lai ba lan
cho mdi ndng d6 mat sé vi khuan, mdi éng nghiém
chira hai hat laa. Tién hanh ngdm hat lta trong dung
dich huyén phu mdi dong vi khuan riéng biét da
dugc chuén bi trong 24 gid. Sau d6 chuyén hat lua
vao ong nghiém & didu kién t6i cua phong thi
nghiém. Hat la dwoc ngdm véi dung dich huyén
phi vi khuan theo timg ndng do 109, 108 va 10
CFU/mL. Nghiém thitc dbi chimg dwoc thyc hién
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twong ty nhung hat lua chi ngdm véi nudc cét tiét
trang thay cho dich huyén phu vi khuén. Sau 15
ngay ghi nhan cac chi tiéu chidu dai r&, chiéu cao
than (don vi tinh: cm) va khéi lwong kho: sdy cay
laa & 60°C trong sau gio, sau d6 can cay lia mai 1,5
gid, khi hai 1an cén lién tiép cua ciing mot cy lua c6
khéi lugng khong ddi, ghi nhan két qua (don vi tinh:
g) (Hoben & Somasegaran, 1982).

2.5. Nhin di¢n nhirng dong vi khuin chiu

min c6 hoat tinh c6 dinh dam

Dong vi khuan chiu man c6 hoat tinh ¢6 dinh dam
cao nhit sau khi dugc danh gia trén cdy ma trong
dng nghiém dugc trich ADN va khuéch dai doan gen
16S-rRNA bang doan mdi 27F (5’AGAGTTTGAT
CTGGCTCAG3’) va 1492R (S’CGGTTACCTTGT
TACGACTT3’). Gen 16S-rRNA dugc giai trinh tu
bing may giai trinh tu ty dong 3130 Genetic
Analyzer (Applied Biosystems, My). Trinh tu ADN
ctia gen 16S-rRNA ¢ cac dong vi khudn dugc phan
tich bang phan mém Geneious, sau d6 dugc so sanh
voi cac trinh tu nucleotide trén co s dir li€u cia
trung tam qudc gia vé thong tin cong nghé sinh hoc
cia My (National Center for Biotechnology
Information, NCBI) bang chwong trinh BLASTN dé
so sanh mirc d6 trong dong ciia gen 16S-rRNA cua
vi khuén d4 phén lap v6i gen tuong tmg cia cac vi
khuan hién co trong co s& dir lidu.

2.6. Théng ké phan tich so li¢u

Két qua dugc phan tich thong ké bang phan mém
Minitab 16.0. Gia trj trung binh giita cac mau thur
duoc so sanh bang phép thir Tukey. Sy khac biét co
¥ nghia thong ké khi p<0,05.

3. KET QUA VA THAO LUAN

3.1. Vi khuin c6 hoat tinh chiu min tir dit
vung reé ciy xoai

Céc dong vi khudn tir dat viing r& xoai dugc phan
lap trén moi truong LB b6 sung 4% NaCl. Tir tm
mau dat vung ré cdy xoai thu dugc ¢ huyén Can Gio,
Thanh phé HO Chi Minh, két qua da tuyén chon va
phan lap dugc 23 dong vi khudn thé hién hoat tinh
chiu man.

Pic diém khuén lac cua ba dong vi khuén trén
thach dinh dudng sau 24 gid @, mau tring duc doi
v6i X1.5 va X3.4, mau vang nhat d6i véi X6.2.
Khuan lac ctia ca ba dong vi khuan déu ¢6 hinh dang
tron, bia nguyén (Hinh 1).
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Hinh 1. Pic diém hinh th4i ciia mjt s6 dong vi khuén chju min phan 13p dwgc
1: Hinh théi khudn lac. 2: Nhuém Gram.
Dong vi khudn X1.5 (A): khudn lac tring duc, dang tron, bia nguyén, Gram dam
Dong vi khudn X3.4 (B): khudn lac trang duc, dang tron, bia nguyén, Gram dm
Dong vi khuan X6.2 (C): khudn lac tring duc, dang tron, bia nguyén, Gram dwong

2 ~ o R > I3 by . R - r . ~
Bang 1. Dic diém cia cac dong vi khuan c6 hoat tinh chju man

Dong vi Pic diém khuin lac Dic diém té bao
khuin Mau sic Hinh dang  Bia Do ndi Hinh dang Gram
XI1.1 Trang duc Khong déu  Nguyén Lai Que +
X1.2 Trang duc Tron Nguyén Mo Que +
X1.3 Tring duc Tron Nguyén Mb Que -
X1.4 Tring duc Tron Réng cua Lai Que -
X1.5 Tring duc Tron Nguyén Lai Que -
X2.1 Tring duc Khong déu  Nguyén Mo Que -
X2.2 Tring duc Tron Nguyén Mo Que +
X3.1 Tring duc Tron Nguyén Mo Que +
X3.2 Tring duc Tron Nguyén Mo Que +
X3.3 Tring duc Tron Nguyén Mo Que -
X3.4 Tring duc Tron Nguyén Lai Que -
X4.1 Vang nhat Tron Nguyén Mo Que -
X4.2 Trang duc Khong déu  Nguyén Mo Que -
X5.1 Tring duc Tron Nguyén Mb Que -
X5.2 Tring duc Tron Nguyén Mb Que +
X5.3 Tring duc Tron Nguyén Mb Que -
X6.1 Tring duc Tron Nguyén Mo Que -
X6.2 Vang nhat Tron Nguyén Mo Que +
X7.1 Vang Tron Nguyén Mb Que -
X7.2 Trang duc Tron Nguyén Mo Que -
X7.3 Tring duc Tron Nguyén Lai Que -
X8.1 Trang duc Tron Nguyén Mo Que +
X8.2 Vang nhat Tron Nguyén M6 Que +

Ky hiéu (-) thé hién Gram am va (+) Gram diong
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Tur s6 lidu duoc ghi nhan 6 Bang 1 cho théy hinh
dang khuan lac khong déu chiém 13,04 % (03 dong
vi khuén), bia nguyén hogc ring cwa. Mau sic da sb
1a mau tring duc c6 19 dong vi khudn (82,61 %).
Hinh dang té bao dang déu 14 hinh que (chiém 100
%).

3.2. Hoat tinh ¢6 dinh dam

Hoat tinh ¢6 dinh dam 1a mot trong nhiing ti€u
chi quan trong dé lua chon vi khuén lam phéan bon
vi sinh. Vi khuan c¢6 dinh dam c6 thé ton tai tw do
trong dat, nudc va khong khi hodc cong sinh va ndi
sinh vdi céac sinh vat khac. Sang loc hoat tinh ¢6 dinh
dam duoc thyc hién tir 23 dong vi khuan chiu man.
Céc dong vi khuin dugc cdy trén moi trudng Ashby
agar khong c6 ngudn dam. Cac dong vi khuan sinh
truéng va phat trién trén moi truong thach Ashby 1a
cac dong vi khuén c6 hoat tinh ¢b dinh dam. Két qua
sang loc cac dong vi khuén c6 hoat tinh ¢b dinh dam
cho thdy c6 06/23 dong vi khuan c6 hoat tinh ¢6 dinh
dam sau 6 ngdy nudi cay. Cac dong vi khuan c6 hoat
tinh ¢6 dinh dam dugc nudi céy trén moi treong 1ong
Ashby khong chita dam & nhiét do phong va lic &
toc do 150 vong/phut. Sau 2, 4 va 6 ngay nudi ciy,
hoat tinh ¢6 dinh dam dugc danh gia dua trén ham
luong amoni tao thanh trong dung dich nudi cdy. Két
qua trinh bay ¢ Hinh 2. Hai dong vi khuan chiu man
X4.1 va X1.1 thu duoc tir dét ving ré xoai ¢ hoat
tinh ¢d dinh dam v6i ham luong amoni lan luot 1a
3,42 mg/L va 3,29 mg/L sau 6 ngdy nudi cdy. Két
qué cua nghién clru twong tu so voi cadc dong vi
khudn trong nghién ctru ciia Nguyén Anh Huy va
Cao Ngoc Piép (2018) véi ham lugng amoni cao
nhat 14 3,73 mg/L.

4
@ X1.1 W X144 X1.5 ¥ X411 o x52 © X82
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Ngay
Hinh 2. Ham lwgng amoni sinh ra tir cac dong vi
khuan chgn lgc

3.3. Hoat tinh hoa tan lan

Kha néng hoa tan 1an dugc sang loc tir 23 dong
vi khuan ch%u man. Vi¢c sang loc cho théy c6 09/23
dong vi khuan chiu méan khé néng phat trién trén moi
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truong thach NBRIP va kich hoat chu trinh phan huy
CaCO:;. Két qua duoc trinh bay & Hinh 3. Chin dong
vi khuan chiu man phan lap tir dit ving ré cdy xoai
¢6 hoat tinh hoa tan 14n véi chi sé hoa tan 1an (SI)
dao dong tir 2,16 dén 8.,8. Dic biét, c6 mot sd dong
vi khuén chiu min c6 hoat tinh hoa tan 1an rat cao
nhu X7.1 (8,8) va X6.1 (5,3) sau 6 ngdy nudi cay.
Theo nghién ctu cua Tripti et al. (2012), dong vi
khuan Bacillus c6 chi s6 hoa tan 1an cao nhét 1a 3,1;
trong khi dong vi khuan Pseudomonas ¢6 chi s6 hoa
tan 1an 1a 3. Russ and Jena (2013) da nghién ctru hoat
tinh hoa tan 1an cia mot sd dong vi khuan va nhan
thdy dong vi khuén Bacillus va Pseudomonas c6 chi
s6 SI tir 1,22 dén 1,26 va dong vi khuin
Pseudomonas ¢6 hoat tinh hoa tan 14n cao nhat véi
chi s6 SI1a 1,93. Sinha and Paul (2013) da phén lap
va tuyén chon mot sb dong vi khuén ¢6 hoat tinh hoa
tan lan, trong do, dong vi khuan Bacillus JPSB16 c6
chi s6 SI cao nhat (3,14) va dong vi khuén
Pseudomonas ¢6 chi sb SI cao nht 1a 2,83.

& xi1 B X14 & X34 ¥ X61 ¢ x71 & x72 B XT3 A x81 2 x82

104

Sl

Ngay

Hinh 3. Chi s hoa tan lan (SI) tir cic dong vi
khuan chon lgc
3.4. Hiéu qua sau dong vi khuin c6 dinh dam
1én kha ning sinh truéng ciy lia trong
dieu kién phong thi nghiém

Két qua danh gia sau dong vi khuan kich thich
sinh truong cay lua duoc trong trong dng nghiém 15
ngay sau khi cdy dugc trinh bay ¢ Hinh 5. Két qua
phan tich thong ké ca sau dong vi khuan déu co kha
nang kich thich sinh truong cay laa OM 4218 ¢ giai
doan 15 ngay tudi vé chiéu dai ré, chidu cao than,
sinh khéi cao hon va khéc biét c6 ¥ nghia thong ké
(p<0,05) khi so v&i nghiém thirc dbi chimg khong
chung vi khuan. D6i v6i chi tiéu chiéu dai r&: Cac
nghiém thirc c6 bd sung vi khuan c6 chiéu dai r&
khac biét c6 ¥ nghia vé mat thong ké (p<0,05) so voi
nghiém thirc d6i chimg khong bo sung vi khuan. Déi
v6i nghiém thire ¢6 bd sung, dong vi khuan X4.1 va
X8.2 3 ndng d6 10'° CFU/mL thi chiéu dai ré dat gia
tri cao nhat (5,667 cm) so voi cac nghiém thirc con
lai va chiéu dai r& thip nhét (1,133 cm) & nghiém
thirc bd sung dong vi khuan X1.5 véi nong do 108
CFU/mL. Két qua nay ching t6 khi bd sung cac
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dong vi khuén vao hat laa da gitp cdy lua tang chidu nudc cia nhiéu tac gia vé vai trd quan trong cia vi
dai ré so v6i cac nghiém thirc khong duoc bo sung khuén cb dinh dam cong sinh ving r& ddi voi nhiéu
vi khuén. Piéu nay phi hop véi nghién ciru cua loai cdy trong. Theo nghién ctru cua Aratijo et al.
Choudhury et al. (2004), ring khi bd sung cac dong (2013) cho thdy dong vi khudn Burkholderia
vi khudn c6 hoat tinh c6 dinh dam gitip thuc day sinh vietnamiensis sau 14 ngdy dugc bd sung trén cdy lua
truong va cai thién hinh thai ré cua cay lia. Tuong gitip tang s& lugng r& 16n 57 %, kha nang ddm chdi
tu, 0 nghién ctru cua Tien et al. (1979) cling da phén 33 %, lta trong ngoai dong tiét kiém dugc phan dam
1ap duoc cac dong vi khuan c6 kha nang c6 dinh dam 25 — 30 kg/ha. O Brazil, nhiéu dong vi khuan duoc
gitip tang s6 luong ré bén va do dai ré chinh 1am thay phan l4p tir ré, than va 14 cua lta gitip ting sinh khéi
d6i hinh thai r&. D6i v6i chidu cao than: & tit ca cac cdy 1én 22 mg/cay (Araujo et al., 2013). 0 Viét
nghiém thirc c6 bo sung vi khuan cho két qua chiéu Nam, khi két hop dong vi khuan ndt ré va dong vi
cao than khéc biét c6 y nghia thong ké so véi mau khuan Pseudomonas spp. 1am ting chiéu cao cay,
dbi chig khong c¢6 vi khuan. Dong vi khudn X8.2 tang ham lugng protein trong hat gao gitp gia ting
khi cong sinh v6i hat lta cho két qua vé chidu cao nang suét laa cao san (Diép, 2022).

than cao nhét (7,967 cm) va két qua chiéu cao than ™1 B

thdp nhit 1a khi dugc bd sung véi dong vi khuan
X1.5 (3,567 cm) & ndng d6 vi khuan 1a 108 CFU/mL.
Dbi véi chi tidu vé trong luong kh6: Cac nghiém
thirc c6 bo sung vi khuan khac biét c6 ¥ nghia thong
ké so v6i mau d6i chimg. Cac nghiém thirc ¢6 chiéu
dai r& va chiéu cao than cao thi c6 trong lugng kho
cling cao. Hiéu qua ma sau dong vi khuan c6 dinh
dam tac dong Ién cac chi ti€u chiéu dai r&, chiéu cao
than va trong luong kho ciia ciy laa trong trong 6ng
nghiém 15 ngay khong hoan toan tuong dong véi
ham luong dam do dugc khi nudi cdy trong moi
truong dinh dudng. Cu thé nhu dong vi khuin X8.2
khi nuéi trong méi truong dinh dudng khong bd
sung dam thi ham lugng dam ¢ dinh duoc chi &
mirc trung binh so véi cac dong vi khuan con lai. 3.5. Pinh danh khoa hoc cic dong vi khuéin
¢6 hoat tinh ¢6 dinh dam

Hinh 4. Dong vi khuén c6 dinh dam X8.2 tuyén
chon khi bo sung vao hat lia trong ong nghiém

Tuy nhién, khi dong vi khuan X8.2 cong sinh véi

cdy lta thi hiéu qua c6 dinh dam tSt hon nhiéu so Khi so sanh trinh tu nucleotide cua gen 16S-
v6i cac dong vi khuan con lai, nguyén nhan 1a do rRNA cuia hai dong vi khuén d phén lap véi trinh
hoat tinh sinh hoc cua vi khuén khong chi phu thudce tu nucleotide ctia gen twrong g & cac dong vi khuan
vao moi truong nudi cidy ma con phu thude vao cac c6 trén co s¢ dir liu, hai dong vi khuan X4.1 va
yéu to ngoai canh khac. Nhin chung, cac dong vi X8.2 lan luot chi Pantoea va Bacillus. Mtrc 46 ddng
khuan,co dinh dam duoc tuyén chon ¢ tac dong tich hinh ctia cac dong vi khudn da phén lap véi cac dong
cuc dén su sinh trudng va phat trién cua cay lua, cé vi khuén d3 dinh danh trén co s& dit liéu NCBI duoc
tiém nang tmg dung cao trong san xuét. Két qua nay trinh bay & Bang 3.

tuong dong v6i nhidu nghién ctru trong va ngoai
Bang 3. Mirc d9 dong hinh vé trinh tw gen 16S-rRNA ciia vi khudn phan lap véi trinh ty gen twong ing
trén co s¢ dir liéu NCBI

Su twong dong

STT ]?((])::lgé:l S6 lugng Ty 1€ twong Dong vi khuin trén S6 ding kv ;l;el?hl;%?la l;:';cncll;a So S ang
nucleotide dong (%) co sé dir liéu EKY P 4P y
1 X4.1 1366 100 Pantoea sp. 88A.5  KU362680.1 Pantoea sp. X4.1 ~ PP957433
Bacillus subtilis Bacillus subtilis
2 X8.2 1451 100 strain EB56 MT509759.1 X8.2 PP957434
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Hinh 5. Anh huéng ciia sau dong vi khuén 1én sinh truwdng laa giai doan 15 ngay sau khi ciy

(trong ciing mét dong vi khudn, cdc gid tri c6 mau tir theo sau giong nhau thi khéng khéc biét ¢6 y nghia thong ké véi do

tin cdy > 95%)

Nghién ctru cta Tin et al. (2023) thuc hién nhim
khao sat tac dong cua cac dong vi khuén hoa tan lan
Pantoea sp. TTB4.1 Ién su sinh trudng, phat trién
clia cdy bap trong diéu kién ngoai dong. Két qua cho
thdy nang sudt & cac nghiém thirc tudi vi khudn hoa
tan lan Pantoea sp. TTB4.1 dat 25,64 tan/ha (vu 1)
va 27,22 tAn/ha (vu 2). Cac chi tiéu vé chiéu cao cdy,
chiéu dai trai, chiéu dai 14, sb trai trén cdy va ham
luong chlorophyll trong 14 ¢ cac nghiém thirc tu6i
vi khuan cao hon di chimg 4 am. Cac chi tiéu vé ham
lugng dam, lan hoa tan, mat sb vi sinh vat trong dét
¢6 su thay d6i giita trude khi gieo hat va sau thu
hoach. Dong vi khuin hoa tan lan Pantoea sp.
TTB4.1 ¢6 tac dong 1én sy sinh truéng va phat trién
clia cdy bdp tot nhit (Tin et al., 2023). Dong vi
khuén X8.2 ¢6 trinh tyr gen 16S-rRNA twong dong
100 % véi loai Bacillus subtilis, mot loai kha phé
bién, phan bd trong dét hodc nodi sinh trong mo thuc
vat va dugc ung dung rong rai trong nong nghi€p va
y dugc. Trong ndng nghiép, B. subtilis dugc st dung
duéi dang cac ché pham vi sinh chirc ning nhu hoa
tan lan, sinh IAA, siderophores va sinh cac chét
khang sinh phong trir bénh ¢ thuc vat. Wagi and
Ahmed (2019) phéan 1ap dugc dong vi khuan B.
subtilis (Mt3b) c6 kha nang sinh TAA, ACC
deaminase, siderophores va hoa tan lan (Wagi and
Ahmed, 2019). Koua et al. (2020) da phan lap duogc
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40 dong vi khuan B. subtilis tir cac mau dat ving ré
cay dura c6 kha nidng sinh TAA va hoa tan lan.
Mehmood et al. (2021) phan 1ap dugc dong vi khudn
B. subtilis PM32 tir dat trong khoai tay voi cac dic
diém thuc day ting trudng thyc vat bao gdm kha
nang hoa tan kém va kali, ¢ dinh dam, sinh TAA,
ACC deaminase, siderophores va EPS. Ngoai ra,
dong vi khuan PM32 con c6 kha ning sinh nhiéu
enzyme ngoai bao (cellulase, catalase, amylase,
protease, pectinase va chitinase).

4. KET LUAN

Nghién ciru di tuyén chon dwoc 23 dong vi
khuén chiu man phan 1ap tir tim mau dét ving ré cay
xoai. Sang loc dugc hai dong vi khuén c¢6 hoat tinh
¢b dinh dam tét 1a X4.1 va X.1 v6i ham luong amoni
dat 3,42 mg/L va 3,29 mg/L sau sau ngay nudi ciy.
C6 hai dong vi khuan c6 hoat tinh hoa tan lan cao,
lan luot 1a X.7.1 vdi chi sé hoa tan 1an (SI) dat 8,8
va X6.1 v6i chi s hoa tan 1an (SI) dat 5,3 sau sau
ngay nudi cdy. Pic biét, dong vi khuan X1.1 vira c6
hoat tinh ¢ dinh dam va hoa tan 1an v6i ham luong
amoni 13 3,29 mg/L va chi s6 hoa tan 1an (SI) 14 2,67
sau sau ngay nudi cay. Vi sau vi khuan di duge xac
dinh c6 hoat tinh ¢ dinh dam, sau khi bé sung vao
hat lta trong trong dng nghiém 15 ngay thi tat ca cac
dong vi khuan déu anh hudng tot dén cac chi tiéu
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theo doi vé& chiéu dai ré, chiéu cao thin va trong
luong kho cua cy lua so v&i nghiém thie dbi
ching. Trong do, hai dong vi khuan X4.1 va X8. 2
cho két qua vé chiéu dai r& va chiéu cao than t6t
nhét, ¢6 tiém nang tng dung trong san xuit nong
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