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TOM TAT

Lan (Phosphate) la mot nguyén 16 dinh dwéng da heong quan trong
doi voi cdy trong, tuy nhién tinh hitu dung cua lan thuong gioi han do
phan I6m lan trong ddt ton tai & dang khong hoa tan. Nghién ciru nay
duwoc thwe hién nham phan lap va tuyén chon cdc dong vi khudn cé
kha ndng hoa tan lan tir ddt trong nhan ldu nam tai Vinh Long. Vi
khudn hoa tan ldn dwoc phan ldp bang méi truong NBRIP agar. Két
qua nghién cieu phan ldp dwoe 34 dong vi khudn véi hinh thdi khudn
lac va té bao rit da dang co kha nang hoa tan lan. Pac bi¢t, dong
VL2.3 va VL13.3 hoa tan ldn dat 1603 mg/L va 1269 mg/L sau 7 ngay,
tong hop enzyme phytase cao nhat véi 2,94 va 2,42 umol/phiit sau 5
ngay va duy tri twong doi on dinh chirc ndng theo thoi gian khdo sat.
Tém lai, hai dong vi khudn VL2.3 va VL13.3 phdn ldp tir dit trong
nhan ¢ Vinh Long hé tro' chuyén héa va 1 phong thich lan kho tan trong
dat givip tang heong lan hitu dung cung cdp cho cdy trong.

Tir khéa: Dat trong nhan, enzyme phytase, vi khudn hoa tan ldn

ABSTRACT

Phosphorus is a major nutrient essential for plant growth;
however, its availability in soil is often limited as it primarily exists
in insoluble forms. The study aims to isolate and select bacterial
strains capable of solubilizing phosphorus from soil in long-term
longan cultivation areas in Vinh Long. Phosphate-solubilizing
bacteria were isolated using NBRIP agar. The study successfully
isolated 34 bacterial strains with diverse colony and cell
morphologies that exhibited phosphorus-solubilizing ability.
Notably, strains VL2.3 and VLI13.3 demonstrated the highest
phosphorus solubilization levels, reaching 1603 mg/L and 1269
mg/L after seven days, respectively. These strains also exhibited
the highest phytase enzyme production, with activities of 2.94 and
2.42 umol/min after five days, and maintained relatively stable
functions over the study period. In conclusion, the VL2.3 and
VL13.3 strains, isolated from longan cultivation soil in Vinh Long,
have the potential to facilitate unavailable phosphorus
transformation and release from soil, thereby increasing the
availability of phosphorus for crops.

Keywords: Longan cultivation soil, phosphorus solubilizing
bacteria, phytase enzyme
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1. GIOI THIEU

Nhan (Dimocarpus longan Lour.) 1a loai trai cay
c6 gia tri cao va dugc trong & nhiéu qudc gia trén thé
gidi (Prasad et al., 2017) do phu hgp canh tac trén
nhiéu loai dt khéc nhau, tir dat phu sa dén céc loai
d4t ddi nai. O Viét Nam, téng dién tich dét tréng
nhin 13 80.200 ha, dat san luong 551.900 tAn/nam.
Trong d6, ddng bang song Ctru Long (PBSCL) voi
hon 24.700 ha trdng nhan céc loai, dat san lugng
binh quan 254.000 tin/nam (General Statistics
Office of Vietnam, 2020). Vinh Long la tinh &
DPBSCL dung dau vé dién tich trong vai 6,129 ha,
ké tiép 1a Pong Thap 5.515 ha; Soc Trang 3.552 ha
va thanh phé Can Tho 2.512 ha (Can Tho City
Statistical Office, 2020).

Tuy nhién, két qua & mot sb nghién ctru trén dat
trdng nhén 1au nam cho thiy qua trinh canh tac c6
tac dong bét loi dén d6 phi nhiéu cua dat, cu thé két
qua nghién ctru cua Ho (2006) cho thdy viéc canh
tac nhin xudng com vang lau nam lam cho pH dat
chi dat 3,9, ham luong chit hiru co ¢ mirc ngheo,
dam hitu co d& phéan huy va dam hiru dung thap, cac
cation trao d6i nhu Ca, Mg, K va phan trim base béo
hoa thép, dan dén hoat dong cua vi sinh vat trong dét
rat thép. Bén canh d9, viéc canh tac cdy nhan lau
nidm véi tdp quan boén nhidu phan hoa hoc, it phan
hitu co dic biét 1 hitu co vi sinh 1am cho cong ddng
vi sinh vét c6 lgi trong dat bi suy giam nghiém trong
(Xu et al., 2019; Chen et al., 2020; Maleki et al.,
2021). Két qua nghién ctru ciia Phan (2022) d chi
ra viéc canh tac nhan Idor trén 10 nam da lam giam
mét s& cac nhom vi sinh vat trong dét noi chung, déc
biét 1a cac nhom vi sinh vat c6 lgi cho cdy trong nhu
nim, xa khuén, vi khuan cb dinh dam, vi khuin hoa
tan 1an va vi khuén hoa tan Si.

Phot pho (P) 1a nguyén t6 dinh dudng da luong
thiét yéu, giit vai tro quan trong thir hai sau dam (N)
trong by ba N-P-K ctia cdy trong. Nguyén t6 nay
tham gia tich cyc vao cac qua trinh sinh truong, phat
trién va nang cao kha nang chong chiu ctia thyc vat.
Su thiéu hyt P 1am chdm qua trinh phan chia té bao,
dan dén céy sinh truong kém, han ché phan canh
hodc dé nhanh; 14 thuong c6 mau xanh dam, sau do6
chuyen dan sang xanh xam. Nhing biéu hién nay
cudi cung lam giam nang sudt nghiém trong, ngay
ca trong diéu kién cung cap day du dam (Havlin et
al., 1999). Trong moi trudng dat, P chii  yéu ton tai &
dang kho tan, 1an hitu dung bi han ché (Busman et
al., 2009). Chi khoang 0,1% tong lugng P trong dét
& dang cdy trong c6 thé hip thu, mirc nay khong du
dép tng nhu cu dinh dudng cho sinh truéng t6i vu.
Vi véy, phan 1an hoa hoc thudng dugc bd sung nham
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nang cao luong P sdn c6 cho cdy. Tuy nhién, qua
trinh san xuat va sir dung phan lan doi hoi chi phi
cao va c6 thé gy ra cac tic dong tiéu cuc dbi voi hé
sinh thai, bao gdm hién tuong phu dudng ngudn
nudc, gia tang phat thai khi nha kinh (Sharma et al.,
2013), suy giam hoat dong cua vi sinh vt c6 lgi, va
pha v& cu trac ty nhién cia dit. Hé qua lau dai 1a
dat bi chai cimg, thoai héa va mau m& giam sut, anh
huéng bt lgi dén nang suat cay trong va tinh bén
virng ctia hé thong canh tac néng nghiép.

Viéc khai thac va st dung vi sinh vat phén giai
lan (Phosphate Solubilizing Microorganisms/
PSMs) duoc xem nhu 1a bién phap than thién véi
mdi truong va cung cAp 1an tot nhat cho cay trong.
Cac PSMs khong nhimng lam tang luong 1an dé tiéu
trong d4t ma con lam tang luong dam sinh hoc hoac
tang cuong su hitu dung ctia cac nguyén t6 vi luong
khac nhu sit, k&m, silic, dong,... dong thoi cac vi
sinh vat nay khi dugc bon vao dt c6 kha ning san
sinh cac yéu tb thuc ddy su sinh truong thuc vat
(Kucey, 1983; Sharma et al., 2013). Bén canh do,
céc dong vi khuan phan giai 1an c6 kha nang tiét ra
céc acid hitu co va enzyme thity phan, chang han
nhu enzyme phytase, c6 kha nang phan giai phytate
(axit phytic), mot dang P hiru co chiém phan 16n o
trong dat. Enzyme phytase giup pha v& cdu tric
phirc tap cua acid phytic va giai phong phosphate v6
co cho cay trong va vi sinh vat d& hap thy hon. Du
vay, qua trinh hap thy P v6 co thuy phén boi phytase
ctia thyc vat van con nhiéu han ché ma ching ta
chua hiéu 16 hoan toan. Béc biét, vai trd cia cac loai
vi khuan tong hop enzyme phytase c6 kha nang phan
giai phytate-P van 1la mét linh vuc can nghién ctu
sau hon (Liu et al.,, 2022). Mot sd tic gia nhu
Nguyen et al. (2015) dé phan 1ap duoc mot sé chung
vi khuan 6 kha nang phan giai phosphate kho tan
tir dat trong laa, trong ché. Két qua nhiéu nghién ctru
cho thdy cac nhom vi sinh vat trong dat c6 kha ning
phan giai 1an kho tan va phong thich 1an dé tan cho
cdy trong do chung c6 kha ning tong hop va phong
thich cac acid hitu co va enzyme c6 kha nang chuyén
hoa 1an khoé tan thanh dang 1an d& hap thu cho cay
trong (Illmer & Schinner, 1992). Vi vay, nghién ctru
dugc thyc hién nhim muc tiéu phén lap va tuyén
chon mot ) dong vi khuén c6 kha nang hoa tan lan
dang kho tan trén dat trong nhin tai tinh Vinh Long.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong tién nghién ciru
2.1.1. Thoi gian va dia diém

Nghién ciru dugc thyc hién tir thang 5 nam 2024
deén thang 12 nam 2024, tai Phong thi nghiém Sinh
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hoc dét tién tién thudc Kl}oa Khoa hoc Dét, Trudng
Nong Nghi¢p, Pai hoc Can Tho.

2.1.2. Hoa chat va méi truong nuoi cay

Céc hoa chit sir dung trong d@ tai nhu: Con 96°,
H,SO4 dam dac, HCL loang (0,5%), Na;HPOs,
NaHPO4, (NH4)sM0024.4H,0, L-ascorbic acid,
dung dich P chuan, glycerol, KOH 3% nhu¢m
Gram, TCA 15%, Tris HCI, FeSO4.7H>0, Fuchsin
acid nhudm té bao vi khuén.

Moi truong NBRIP phan 1ap vi khuén c¢6 kha
nang hoa tan lan: Glucose 10 g, Ca3(PO4): 5 g,
MgCl,.6H:0 5 g, MgS04.7H,0 0,25 g, KC1 0,2 g,
(NH4)2SO4 0,1 g.

Ca3(POa)> duoc str dung trong thi nghiém ¢ dang
bot trang min2 khong mui, thuong hi¢u Xilong, xuat
xtr Trung Quoc.

Mbi truong Tryptone Soyar Broth (TSB) dung
dé tang sinh vi khuan: 30 g Tryptone Soya Broth
dugc pha trong 1 L nudc cat.

2.2. Phuong phap nghién ctru

2.2.1. Mau dat nghién cieu va phwong phép thu

mau

Mudi miu dat duoc thu thap ¢ cic vuon nhén c¢6
thoi gian canh tac tr 20 nam trd 1€n tai xa An Binh,
huyén Long Ho, tinh Vinh Long. Mau dat duoc thu
bang khoan chuyén ding & do sau 0 - 20 cm dudi
tan cdy nhan tai cac vi tri khac nhau trén vuon theo
hinh zigzag va sau d6 duoc tron déu dé dong nhét
mau. Mau duoc bao quan trong tai nylon va mang
vé phong thi nghiém dé tién hanh phan 1ap vi khuan
hoa tan lan.

2.2.2. Phan lgp vi khudn hoa tan lan tir mau dat
canh tdac nhan lau nam

Mau dugc can 10 gram vao chai thuy tinh 250
mL, thém 90 mL buffer phosphate pH =7, (31,2 g
NaH,P04.2H,0 va 39,3 g Na,HPOy4 trong 1 L nude
cat). Mau dugc lic ngang voi tée d6 150 vong/phiit
trong 1 gio va dé 6n dinh 5 phut. Sau do, dich trich
dugc pha lodng véi diy hé sé khac nhau va 50 pL
dich huyén phii & mdi hé s6 pha lodng dugc trai déu
lén moi truong NBRIP agar bé sung 5000 mg/L
Ca3(POs),. Cac dia petri chira mau dugc i 3 - 5 ngay
& diéu kién phong thi nghiém. Vi khuin c6 kha ning
hoa tan 1an dugc xéac dinh thdng qua vong halo sang
trén bé mat moi truong xung quanh khuan lac. Cac
khuan lac vi khuan c6 hinh thai khac nhau dugc
chon dé tach rong va tinh sach. Sau d6, cac dong vi
khuén da tinh rong dugc mo ta hinh thai khuén lac,
té bao va nhudm Gram.
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2.2.3. Mo ta hinh thai kﬁucfn lac, xac dinh gram
va n,hdn dién té bao cua cac dong vi
khuan phan lap duoc

Hinh thdi khudn lac

Hinh thai cac khuan lac cia cac dong vi khuén
phan 13p dugc dac trung dua trén nhiéu tiéu chi, bao
gdm kich thudc (mm), mau sic, hinh dang, do nbi
va kiéu ria. i voi cac vi khuan co khuén lac kich
thude nho, viéc quan sat va mo ta hinh thai duoc
thuc hién duéi kinh hién vi nhin ndi (Gerhardt et al.,
1994).

Hinh thdi té bao
Hinh thai té bao vi khuan dwoc danh gia bang
phuong phap nhuém Fuchsin acid 0,5%, sau do

quan sat dudi kinh hién vi quang hoc véi d6 phong
dai 1000X.

Xdc dinh Gram ciia cdc dong vi khudn dé phdn
lap
Gram cua vi khuin dugc xac dinh theo phuong
phap cua Suslow et al. (1982).
2.2.4. Danh gia kha nang hoa tan lan cua cac
dong vi khuan phan lap

Céc dong vi khuan phan lap di duoc dinh tinh
cho tiém ning hoa tan 1an trén NBRIP agar tiép tuc
dugc danh gia dinh lugng trong moi truong NBRIP
long. Phuong phap dinh lwong gdm 2 budc:

1) MAu dwoc hién mau Molybdate: Thude thir
acid ascorbic, ammonium molypdate va potassium
antimony] tartrate dugc sir dung dé xac dinh luong
P,0s dwoc vi khuén hoa tan vao moi tru(rng nuoi cay
tir Ca3(POs), kho tan. Khi lan dugce vi khuan hoa tan
vao trong moi truong, né phan tng véi ammonium
molypdate trong méi trudng acid tao thanh hop chét
Phosphomolybdate mau vang. Duédi sy hién dién
cua chit khir, Mo®" bi khtr thanh Mo** hodc Mo?*
lam cho dung dich nuéi vi khuan chuyén tir mau
vang sang xanh theo phan ing sau:

H,PO4s + NH,® + 1\/[0042+
(NH4)3[P(M0O1)4]

+ 2H'—>

2) Méu duoc do trén may so mau quang phd &
budc song 880 nm. Trong moi trudng acid trung
binh, néng dd molybdate du thtra, luong chit khu
c¢b dinh, nong d6 P nhé ¢ pham vi nht dinh thi mat
dd quang hoc cua mau xanh ti 1¢ thuan véi ham
luong P.

Tdng cong 34 dong vi khudn tuyén chon dugc bd
tri thanh 2 dot thi nghi€ém danh gia dinh lugng kha
nang hoa tan lan trong moi truong NBRIP 16ng. Sau
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d6, nhitng dong vi khuin di thé hién kha ning hoa bao vi€c danh gia kha nang hoa tan lan cua cac dong
tan lan cao trong 2 dot thi nghiém nay dugc thuc vi khuan ¢ diéu kién dong nhat. Chi tiét cac dot bo
hién thi nghi€ém lai mdt 1an nita (d¢t 3) nham dam tri thi nghiém duogc trinh bay & Bang 1.

Bang 1. Cac dgt b tri thi nghi¢ém dinh lwgng kha niing hoa tan 1in trong méi truomg nudi ciy léng ciia
34 dong vi khuan c6 kha niang hoa tan lan

Dot thi nghiém  Téng s6 dong vi khuan tirng dot Ky hiéu dong vi khuén
VL9.1, VL1.4, VL1.5, VL4.3, VL2.7, VL4.1,
Dot 1 15 dong VL2.4,VL2.3,VL10.2, VL19.1, VL2.5, VL9.2,

VL8.1, VL3.1, VL3.5
VL4.2,VL3.3,VL13.1, VL1.3, VL3.8, VL2.6,
VL5.1, VL3.2, VL10.3, VL5.2, VL3.4, VLI1.1,

bot 2 19 dong VL3.6, VL10.1, VL3.7, VL13.2. VL1.2. VL1323,
VL2.2
VLI.1, VL12, VL13, VL1.4, VL2.2, VL223,
Pot 3 15 dong VL2.5, VL3.1, VL3.8, VL9.1, VL9.2, VL10.1,
VL10.2, VLI3.2, VL133
Chudn bi nguén vi khudn 6n dinh 20 phut ¢ nhiét d6 phong. Sau d6 miu dugc

Ba muoi bén dong vi khudn tuyén chon duoc do trén may so mau quang pho ¢ budc song 880 nm.

nhan mat sé trong moi truong TSB, binh nudi vi 2.2.5. Danh gidﬁkhd’ na“n‘g to”n.g hOP enzyme
khuén duoc lic tron véi toe do 100 vong/phut trong phvytase‘ cua cac dong vi khuan c6 kha
2 ngay. Sau do, sinh khdi ciia vi khuan duogc thu | nang h?a tan l‘m’
bang’cach ly tim huyén phu vi khuén trong 5 phut Chuan bi nguon vi khuan
voi toc do 6000 vong/phtit va loai bo phan nude bén Céc dong vi khudn phan 1ap c6 kha ning hoa tan

trén. Sinh khoi vi khuan tiép tuc dugc tinh sach 1an trén 1000 mg/L dugc tuyén chon dé danh gia kha
thong qua vigc thém 20 mL nude khir khodang tigt ndng tong hop enzyme phytase. Céc budc chuén bj
trung vao 6ng ly tdm chtra sinh khoi vi khuén, lac ngudn vi khuan twong ty nhu muc 2.2.4.

xody 2 phut va sau do tiép tuc ly tdm, cac thao tac

duoc lap lai 3 lan nhdm loai bo hoan toan nguén BG tri thi nghiém

carbon con sot lai tir méi truong TSB. Trude khi bd Thi nghiém duge bo tri 3 lan 1dp lai, trong binh
tri thi nghiém, dung dich chtra vi khuin v6i nudce tam giac voi 1 mL dich vi khuan da duoc hiéu chinh
khir khoang tiét tring duoc hiéu chinh vé do duc OD va 50 mL moi truong NBRIP long da duoc tiét
(optical density) ODgoo nm = 0,7 bang may do quang trung. Cac binh tam gidc chira mau dugc lac tron 100
phd. vong/phut ¢ nhiét d phong thi nghiém. Nghiém

thirc d6i chimg dugc thyc hién tuong ty nhung

, . khong chung vi khuan. Ham lugng enzyme phytase
Thi nghiém duogc bo tri 3 lan 1ap lai, trong binh mai trudng nudi cdy long duge xac dinh vao 1, 3, 5,

tam giac voi 1 mL dich vi khuan da dugc hi¢u chinh 710 va 15 NSKBT.

OD va 50 mL méi truong NBRIP 1ong di duoc tiét ’

tring. Céc binh tam gidc chira mau duoc lic tron

Bé tri thi nghiém

Phuwong phap xdac dinh ham lwong enzyme

100 vong/phit & nhiét o phong thi nghiém. Nghigm ~ P%4s¢

thite ddi chiing duogc thyc hién twong ty nhung Ham lugng enzyme phytase tong hop boi cac
khong chiing vi khuan. Nong d6 1an hoa tan trong dong vi khuén tuyén chon trong mdi truong nudi cdy
mdi trudng nudi cdy 1ong dwoc xac dinh vao 1, 3, 5, long duoc xac dinh theo phuong phap cua Shimizu

7,10 va 15 ngay sau khi bd tri thi nghiém (NSKBT). (1992) nhu sau: Tai thoi diém thu mau, 2 mL dung
dich mau méi trudng nudi cdy vi khudn dugc hit va

dugce ly tim ¢ téc do 12.000 vong/phut trong 3 phiit.
) ) Tiép theo, dung dich mau (phan dung dich trong bén

_ Ham luong lan hoa tan trong moi truong nudi trén sau khi ly tAm) dugc thu lai, sau d6 hat 50 pL
cdy duoc xédc dinh bang cach thu dung dich bén trén dung dich mau va 200 pL co chit 2mM sodium
sau khi ly tdm mau 5 phat ¢ 12.000 vong/phit va phytase trong dung dich dém Tris-HCI 0,1M (pH =
pha loang v&i nude khir khoang, sau d6 1,6 mL dung 7) ¢6 bd sung 2 mM CaClL.2H,O cho vao éng
dich B dugc thém vao, lac xody trong 1 phut va dé nghiém. Céc ong nghiém duoc G trong 30 phit &
37°C. Sau khi 1, phan tmg dugc dimg lai bang cach

Xac dinh ham luwong lan hoa tan trong moi
truong nuoi cdy long
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thém 250 pL acid trichloroacetic 5% va 500uL dung
dich thubc thir gdm dung dich amonium molybdate
1,5% trong acid sulfuric (H2SO4) 5,5% va dung dich
ferrous sulfate (FeSO4.7H>0) 2,7% theo ti 1¢ 4:1 va
do d6 hép thu quang & budc song 700 nm. Ham
luong 1an vo co (Pvc) dugc giai phong tir phan ung
enzyme dugc tinh toan dya vao dd thi tvong quan
giita néng do Pvc chuan 0; 10; 20; 30; 50 va 70 mg/L
cua dung dich NaH,PO4 véi do hép thu quang 6
bude song 700 nm trén may so mau quang phd. Mot
don vi hoat tinh (IU) dugc quy dinh la lugng enzyme
dé giai phong 1pumol Pvc trong mot phut ¢ diéu kién
thi nghiém.

Tdp 61, S6 6B (2025): 210-221

2.2.6. Xir Iy 56 liéu

S6 liéu thi nghiém dugc xir 1y trén phan mém
Excel va kiém dinh thong k& ANOVA, viéc so sanh
bang phép thir Tukey’s duoc thyc hién bang phin
mém Minitab 16.

3. KET QUA VA THAO LUAN

3.1. Két qua phén lap vi khuén c¢6é kha ning
hoa tan lan tir dat canh tac nhan lau nim
tai tinh Vinh Long

Két qua cho thdy tir 10 mau dat thu thap & cac
vuon canh tac nhan lau nim ¢ Vinh Long c6 tong
cong 34 dong vi khuén da dugc phéan 1ap va tach
rong, dugc trinh bay ¢ Bang 2.

Bang 2. Tong hop sb lwong dong vi khuin hoa tan lan phan l1ap dwoc tir 10 miu dit vom nhin c6 tudi

liép khac nhau & tinh Vinh Long

ﬁguhg‘t Tubi vuon Vsi"k‘l'l‘l’l‘%i Ky hiéu dong VK
VLI 53 5 VLI.1, VL12, VL1.3, VL1.4 va VL1.5
VL2 30 6 VL2.2, VL2.3, VL2.4, VL2.5, VL.2.6 vi VL2.7
VL3 55 8 VL3.1, VL3.2, VL3.3, VL3.4, VL3.5, VL3.6, VL3.7 va VL3.8
VL4 30 3 VL4.1, VL4.2 va VLA4.3
VL5 43 2 VL5.1 va VL5.2
VLS 50 1 VL8.1
VL9 50 2 VL9.1 va VL9.2
VL10 30 3 VL10.1, VL10.2 va VL10.3
VLI3 30 3 VL13.1, VL13.2 va VL13.3
VL19 20 1 VL19.1
Téng 34

3.1.1. Bdc diém hinh thdi khudn lac cia 34
dong vi khuan co kha nang hoa tan lan

Két qua khao sat cho thiy 34 dong vi khuin phén
lap duoc c6 hinh thai khudn lac rit da dang (Bang
3). Trong do, khuan lac c¢6 hinh dang tron, ria
nguyén chiém da s voi 88,2%; dang gon song
chiém 11,8%. V& mau sic, khuan lac c6 mau tring

duc chiém 94,1%, con lai c6 mau vang. Do ndi cua
khuén lac chiém ti 1¢ cao (94,1%) & dang m6 va kich
thudc cua khuan lac dao dong tir 0,1 cm dén 1,2 cm.
Hau hét khuan lac c¢6 két cdu am d6 (c6 nudc)
(91,2%), con két cdu nhay chi 8,8%. Phan 16n khuan
lac ¢6 bé mit tron bong chiém ti 1& 88,2% va chi mot
ti 1€ nhd c6 van véi 11,8% (Hinh 1).

Biang 3. Pic diém hinh thai khuin lac ciia 34 dong vi khuin hoa tan 1an dwoc phén lap

Nhém Dic diém S6 lwgng Ty 18 (%)
; Tron 30 88,2
Hinh dang Mép khéng déu 4 1.8
Mau sc Puc 32 94,1
Vang 2 5,9
. Nguyén 30 88,2
Dang ria Gon song 4 11,8
AR " Mo 32 94,1
Do nodi (Chiéu cao) 4, Bing phing > 5.9
Sa chu Am d (c6 nudc) 31 91,2
Nhay 3 8,8
P 2 Tron béng 30 88,2
Bé mat khuan lac Cé van 4 11.8
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Hinh 1. Hinh thai khuin lac ciia mt s6 dong vi khuén hoa tan 1an tiéu biéu trén méi trwuong NBRIP
sau 3 ngay nudi cay

3.1.2. Padc diém hinh thdi té bao ciia 34 dong vi
khudn ¢é kha ndng hoa tan lan dwoc phin
lap

Két qua quan sat dic diém hinh thai t& bao cua

34 dong vi khuén cho thiy té bao cua 32 dong vi
khuan c6 dang hinh que ngén chiém 94,1%, 2 dong
vi khuén con lai c6 t& bao dang hinh cau, chiém
5,90% (Hinh 2). V& kiém tra Gram tinh, két qua thé
hién 94,1 % vi khuin c6 Gram am (32 dong vi
khuén) va 5,90% vi khuan c¢6 Gram duong (2 dong
vi khuén).

Hinh 2. Hinh thai té bao khuén lac
(Hinh A: Dang hinh que ngdn, Hinh B: dang hinh cdu)
3.2. Kha ning hoa tan lin cia 15 dong vi
khuin phan lap trong médi truong nudi
ciy 16ng NBRIP & dot bo tri thi nghiém
1 trong thoi gian 15 ngay nudi cay

Két qua trinh bay trong Bang 4 cho thiy ca 15
dong vi khuan phan 1ap deu thé hién kha nang hoa
tan 1an dudi dang Ca3(POs), khac nhau trong moi
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truong nuoi cay long NBRIP trong 15 ngay b tri thi
nghiém. Thoi gian cac dong vi khuan dat dugc kha
nang hoa tan 1an t6t nhét tir 3 dén 7 NSKBT. Cu thé,
tai 3 NSKBT, dong vi khun VL2.5 ¢6 kha ning hoa
tan 1an cao nhét, dat dén 1117 mg/L. Tai 5 NSKBT,
cac dong vi khuén VL9.1, VL1.5, VL4.1, VL19.1,
VL3.1 ¢6 ham luong lan dao dong tir 934 dén 949
mg/L cao hon & mirc y nghia thong ké (p < 0,05) so
v6i 3 dong vi khuén VL2.7, VL8.1 va VL3.5 (738 —
867 mg/L). Pén thoi diém 7 NSKBT, ham lugng lan
hoa tan ctia hiu hét cac dong vi khuén dat cao nhét,
dao dong tir 839 dén 1142 mg/L. Trong d6, dong vi
khudn VL9.1 ¢6 kha ning hoa tan 1an dat cao nhét
(1142 mg/L) 6 muc y nghia (p <0,05). Ngoai ra, cac
dong vi khuan nhu VL1.4, VL2.3, VL10.2, VL9.2,
VL3.1 déu c6 ham luong 1an hoa tan trong moi
truong nudi cdy 16n hon 1000 mg/L. Tuy nhién, dén
thoi diém 10 va 15 NSKBT ham lugng hoa tan lan
ctia cac dong vi khuan déu c6 xu huéng giam. Riéng
dong vi khuan VL2.7, kha nang hoa tan lan c6 xu
hudng duy tri dat véi 643 mg/L va 672 mg/L tuong
g & thoi diém 10 va 15 NSKBT.

Nhu vay, Kkét qua khao sat dot 1 cho théy 7 dong
vi khuan gom VL2.5, VL9.1, VL1.4, VL23,
VL10.2, VL9.2 va VL3.1 thé hién kha niang hoa tan
lan cao v6i ham luong lan hoa tan dat trén 1000
mg/L. Pic biét, dong vi khudn VL2.5 c¢6 ham lugng
lan dat 1177 mg/L cao nhit va sém nhat & 3 NSKBT
so voi 5 va 7 NSKBT ¢ cac dong vi khuén con lai.
Do d6, 7 dong vi khudn nay dwoc tuyén chon dé tiép
tuc thuc hién thi nghi¢ém trong dot 3.
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Bing 4. Ham lwong P2Os hoa tan trong méi trudng nudi ciy 16ng NBRIP ciia 15 dong vi khuin hoa tan
l1an dwgce bo tri thi nghiém ¢ dgt 1 trong 15 ngay thi nghiém

Ham ligng P>Os hoa tan trong méi trwdng nudi cdy 16ng NBRIP (mg/L)

Vi khuin

Ngay 1 Ngay 3 Ngay 5 Ngay 7 Ngay 10 Ngay 15
VLI.1 154¢ 691¢de 11422 705¢ 714°
VL1.4 138¢ 628° 1010bede 705¢ 591¢h
VL1.5 10,41 753bed 938¢fe 7832 687bcd
VL4.3 124¢ 6784 9167 8g2¢eh 7034 612feh
VL2.7 6,46 6794 839h 6438 672%4
VL4.1 115f 841° 946%fe 722¢ 684bcd
VL2.4 2,19k 721%de 9173be 928t 739° 706
VL2.3 3,265 794b¢ 1053° 732b¢ 630°f2
VL10.2 205° 758bed 1031%¢ 7174 650%f
VL19.1 94,9¢ 739bede 973¢def 705¢ 723
VL2.5 7,48k 11772 9092be 974¢cdet 670° 6584
VL9.2 164° 7640 902abe 1037% 655'¢ 723
VLS8.1 84,2" 6734 975¢def 669°f 646%f
VL3.1 153¢ 712¢de 1014b¢d 724¢ 574h
VL3.5 21,7 709%d 968cdet 676° 774
F * * * * *
CV (%) 2,48 5,06 2,47 0,72 2,07

*Ghi chii: Trong cing mét cot, cdc chit $6 ¢6 mau tie theo sau giong nhau thi khéng khdc biét thong ké & mike ¥ nghia
5% theo phép thir Tukey, (*): khac biét co y nghia thong ké giita cac nghiém thirc o murc y nghia 5%.

3.3. Kha ning hoa tan lin cia 19 dong vi
khuin hoa tan lin phén lap trong méi
trudng nudi ciy 1ong NBRIP & dot b tri
thi nghiém 2 trong thoi gian 15 ngay
nudi cay

Tuong tu két qua khao sat & dot 1, 19 dong vi

khuan dugc bé tri thi nghiém trong dot 2 ciing co
thoi gian dat duoc kha nang hoa tan 1an tot nhat tir 3
dén 7 NSKBT, dong thoi c6 sy khac biét & mdi thoi
diém (Bang 5). Trong do6, tai 3 NSKBT mot s6 dong
vi khudn nhu VL1.3, VL3.8, VL1.1, VLI10.1,
VL13.2, VL13.3 va VL2.2 c6 ham lugng lan hoa tan
trén 1000 mg/L, cao hon va khac biét & muc théng
ké (p < 0,05) so véi cac dong vi khudn con lai ngoai
trr dong VL3.7, VL3.2, VL 10.3 va VL5.1 (838 —
886 mg/L). Vao thoi diém 5 NSKBT, hai dong vi
khuén VL1.1 va VL3.8 dat ham luong 1an hoa tan

cao nhét véi ham luong 1an hoa tan 1an luot dat 1207
va 1104 mg/L. Pén 7 NSKBT, dong VL3.8 van duy
tri kha niang hoa tan lan dat cao nhat véi ham luong
lan dat 1292 mg/L. Ké dén, dong vi khuan VL1.2
dat 1042 mg/L. Trong giai doan 10 - 15 NSKBT,
ham lugng 1an hoa tan trong méi truong nudi cdy cd
xu hudng giam dan va thip hon nhiéu so voi thoi
diém 7NSKBT.

Tom lai, két qua thi nghiém dot 2 cho thdy tam
dong vi khudn VL1.3, VL3.8, VLI.1, VL10.1,
VL13.2, VL13.3, VL2.2 va VL1.2 ¢6 tiém nang hoa
tan 1an cao v4i ham lugng 1an hoa tan dao dong tir
1021 mg/L dén 1292 mg/L trong giai doan 3-
7NSKBT. Do d6, 8 dong vi khuin nay duoc chon dé
b6 tri chung véi 7 dong vi khuan da dugce tuyén chon
trong thi nghiém dot 1.

Bing 5. Ham lwong P2Os hoa tan trong méi trudng nudi ciy 16ng NBRIP ciia 19 dong vi khuin hoa tan
l1an dwgc bo tri thi nghiém & dgt 2 trong 15 ngay thi nghiém

Ham lwgng P2Os hoa tan trong méi trudong nudi ciy l1ong NBRIP (mg/L)

Vi khuin

Ngayl Ngay 3 Ngay 5 Ngay 7 Ngay 10 Ngay 15
VL4.2 1560 547bed 7732bed 812bed 411b¢ 111
VL3.3 88,3°f 3134 720b¢d 569defe 312¢f 70,04f
VL13.1 83,1°f 334¢ 551¢d 635¢def 378 220°
VL1.3 233b 1120# 817120e 508¢°fe 143" 43,7°f
VL3.8 93,2¢f 1083¢ 11042 12922 4442 142b¢
VL2.6 220° 4064 7623bed 758¢de 298f 60,0%f
VLS.1 81,6° 83820c 9333k 603%" 192" 2,338
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Ham lwgng P20s hoa tan trong méi trudomg nudi ciy long NBRIP (mg/L)

Vikhuin Ngayl Ngay 3 Ngay 5 Ngay 7 Ngay 10 Ngay 15
VL3.2 61,3 886 983abe 587dcte 151" 1,67¢
VL10.3 133¢def 8462 9543be 52]¢fe 199¢h 24,3
VL5.2 189bed 3554 557¢d 643cdef 376¢d 103¢d
VL3.4 1770 3344 918abe 796b¢d 3174t 148b
VLI1.1 88,1 10212 12072 549defe 183" 18,7%
VL3.6 197° 443 526%4 885 282f 61,7%f
VL10.1 79,2¢F 1096* 320¢ 182" 173" 25,3
VL3.7 1179f 8602 90520 478" 143" 42 3¢
VL13.2 364° 1169* 9752be 532¢fe 179" 101¢d
VL1.2 65,0f 497bed 79020 10422 256 77,5%
VL13.3 3412 1126* 6610 549defe 5032 1862
VL2.2 78,5 1167* 6850 331¢ 175" 5,33¢
F * * * * * *
CV (%) 17,4 17,8 19,0 15,0 7,68 22,0

*Ghi chii: Trong cing mdt cot, cdc chit 6 ¢6 mdu tw theo sau giong nhau thi khong khdc biét thong ké 6 mikc y nghia

5% theo phép thir Tukey; (*): khdc biét ¢6 y nghia thong ké giita cdc nghiém thirc ¢ mikc y nghia 5%.

3.4. Kha ning hoa tan lin cia 15 dong vi
khuin tuyén chon tir 2 dot bo tri thi
nghiém trong mdi truong nudi ciy long
NBRIP

Két qua khao sat kha nang hoa tan l4n trong moi
truong NBRIP cua 15 dong vi khuan tuyén chon thé
hién gifta cac dong vi khuan c6 su khac biét theo
ting thoi diém, da dang vé xu hudng hoa tan lan va
kha ning hoa tan lan hiéu qua nhat chu yéu ¢ giai
doan 3 — 7 NSKBT (Bang 6). Trong do, dong vi
khudn VL2.3 c6 kha nang hoa tan 1an cao va 6n dinh
nhit, dat 1507 mg/L, 1550 mg/L va 1603 mg/L
tuong tmg voi 3 thoi diém 3, 5, 7 NSKBT va van
duy tri & murc cao >1000mg/L cho dén khi két thuc
thi nghiém. Tuong ty, ham lugng 1an hoa tan cua
dong VL13.3 ciing dat 1164 mg/L & ngdy 3 sau bd
tri, 1224 mg/L (ngay 5), 1269 mg/L (ngay 7) va con
999mg/L & ngay 15. Bén canh d6, dong vi khudn
VLI1.1 va VL2.5 ciing ¢6 ham lugng hoa tan 1an cao
o cac giai doan khao sat véi VLI1.1 dat 1615 mg/L,
1672 mg/L, 1271 mg/L, 1116 mg/L va VL2.5 dat
1390 mg/L, 1556 mg/L, 1258 mg/L, 1353 mg/L
tuong ung véi 5, 7, 10 va 15 NSKBT.

Ngoai ra, dong vi khuén VL9.2 ¢6 ham lugng lan
hoa tan dat cao nhat 2039 mg/L & thoi diém 7

NSKBT. Nguoc lai, cac dong nhu VL1.4 va VL3.8
¢6 kha nang hoa tan thdp va khong 6n dinh, trong d6
VL1.4 giam dang ké tir ngay 7 (1096 mg/L) xudng
chi con 361 mg/L vao ngay 15.

Nhin chung, bon dong vi khuan VLI1.1, VL2.3,
VL2.5 va VL13.3 ndi bat voi kha ning hoa tan lan
cao va on dinh & hau hét cac thoi diém khao sat,
chimg minh tiém ning 16n trong viéc ing dung vi
khuén hoa tan 1an gitp cai thién hiéu qua sir dung
phan lan trong néng nghiép. Diéu nay c6 thé lién
quan dén co ché san xuat acid hitu co hoic enzyme
ngoai bao cua cac dong nay, gitp hoa tan 1an & dang
kho tan hodc khong tan. Kha nang hoa tan lan cua
cac dong vi khuén tuyén chon dat cao nhét & thoi
diém 5 va 7 NSKBT sau d6 giam dan, su thay doi
nay co thé dugc giai thich boi kha nang thich nghi
va hoat dong chuyen hoa cia vi khudn trong giai
doan déu, khi nguon dinh dudng ddi dao, trong khi
su suy giam vao cac ngdy cudi co thé do can kiét
dinh dudng hoic sy tich ty cac san phim chuyén hoa
nhu acid hitu co, 1am thay d6i pH méi truong va trc
ché hoat dong cua vi khuan (Tungala et al., 2013;
Mussa et al., 2023)

Bang 6. Kha niing hoa tan 1an trong méi truong NBRIP 16ng ciia 15 dong vi khuin tuyén chon trong 15

ngay nubi cay

Vi

Ham lrgng P20s hoa tan trong méi trwdng nudi ciy 16ng NBRIP ciia 15 dong vi khuin

Kkhuin tuyén chon (mg/L)

Ngay 1 Ngay 3 Ngay 5 Ngay 7 Ngay 10 Ngay 15
VLI1.1 162¢ 796¢det 16152 1672° 127130 1116°
VL1.2 214¢ 4447 1012f 1297% 1336° 15332
VL1.3 2154 840°d 1025¢F 1359°fe 12023b¢ 1457°
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Ham lwong P20s hoa tan trong mdi truomg nudi cay 1ong NBRIP ciia 15 dong vi khuin

kh‘llllé"in tuyén chon (mg/L)
Ngay 1 Ngay 3 Ngay 5 Ngay 7 Ngay 10 Ngay 15
VL1.4 30920 12872 1233 1096" 627" 3618
VL2.2 142¢ 819cdef 15543 1440%f 733¢h 7534
VL2.3 3003 15072 15502 1603% 1075bde 1105°
VL2.5 169 6294t 1390% 1556b¢d 12583 1353
VL3.1 243bed 11443b¢ 1299¢¢ 1103" 7791 523fe
VL3.8 23704 357¢ 11549%f 1230¢" 1072bcde 645°f
VL9.1 2693bed 975bed 1256¢ 1301% 101654 82]cde
VL9.2 3078 567¢f 11344%f 2039 12262 82]cde
VL10.1 223bed 970bed 1135%f 1301 842¢feh 663°f
VL10.2 24(bed 1111% 1315¢ 1475¢de 959defe 937bed
VL13.2 376 1079b¢ 11344%f 1235¢" 837¢feh 1012b¢
VL13.3 408* 11642 1224¢cde 1269¢ 1138abed 999be
F * * * * * *

CV (%) 20.6 14.3 5.35 3.76 7.81 7.45

*Ghi chii: Trong cing mdt cot, cdc chit s6 ¢6 mdu tw theo sau giong nhau thi khong khdc biét ¢ ¥ nghia thong ké ¢ mirc
5% theo phép thir Tukey; (*): khac biét co y nghia thong ké giita cac nghiém thirc ¢ mirc y nghia 5%

Két qua nghién ciru dugc ghi nhan két qua twong
ty nhu nghién ctru ctia Tran et al. (2023), diéu nay
cho thdy dong vi khudn Pantoea sp. TTB4.1 thé hién
kha nang hoa tan lan dang Ca3(POs), trong moi
truong NBRIP véi lwong 14n hoa tan dat cao nhat
vao ngay 10 khoang 1326,6 mg/L, dong vi khuan da
hoa tan dugc khoang 43,35% lugng Cas(PO4), ban
dau. Két qua mot nghién ciru khac cua Le et al.
(2022) chtig minh dong vi khuan LP3-R3 va LP3-
RS c6 kha nang hoa tan 1an cao v6i ham luong 29,5
mg/L va 29,7 mg/L trong moi truong NBRIP chira
1an kho tan Ca3(POy),. Do dé, cac dong ¢ hiéu suét
hoa tan P cao nhu VL1.1, VL2.3, VL2.5 va VL13.3
¢6 tiém niang ung dung 16n trong san xuit nong
nghiép, déac biét 1a trong cac chuong trinh cai thién
sir dung phéan boén 1an sinh hoc, gop phan nang cao
ning suat cdy trong va giam thiéu tac dong moi
trudng.

3.5. Két qua danh gia khi ning téng hop
enzyme phytase cia 15 dong vi khuén
hoa tan 1an cao nhit dwoc tuyén chon tir
34 dong vi khuén phan Iap

Két qua dugc trinh bay ¢ Bang 7 cho thiy kha
ning tong hop enzyme phytase cta cic dong vi
khuan c6 sy khac biét va thay doi theo thoi gian. Gia
tri hoat 9 enzyme ting nhanh tir ngay 1 dén ngay 5,
hau hét dat cao nhit vao thoi diém 5 NSKBT, sau
d6 giam dan dén 15 NSKBT.

Cu thé, ¢ thoi diém 1 NSKBT, hoat d6 enzyme
phytase ciia cac dong vi khuan dao dong tir 0,152
pmol/phat dén 0,480 pmol/phut. Thoi diém 3
NSKBT kha ning tong hgp enzyme phytase cta cac
dong vi khuén c6 xu huéng ting cao v6i hoat do gip
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tir 3,5 dén 10,1 14n so v6i 1 NSKBT, dao dong tir
1,21 pmol/phut dén 2,45 pmol/phut. Trong d6, dong
vi khuén VL2.3 ¢6 hoat d6 enzyme tong hop cao
nhit dat 2,45 pmol/phut, ké tiép dong vi khudn
VL3.1 dat 2,33 umol/phut va thap nhit 13 dong vi
khuan VL1.3 (1,21 pmol/phit). Diéu nay ching to
kha ning thich nghi va tdng hop enzyme cao ctia cac
dong & giai doan dau thi nghiém.

O thoi diém 5 NSKBT, tit ca cac dong vi khuén
khao nghiém déu téng hop dugc hoat 36 enzyme cao
hon 2pmol/phit. Trong d6, VL2.3, VL1.1 va VL2.2
téng hop hoat d¢ enzyme cao nhét 1an lwot dat 2,94;
2,84 va 2,82 pmol/phit. Két qua thi nghiém dugc
ghi nhan & thoi diém 7 NSKBT cho thiy kha ning
tong hop enzyme cua cac dong vi khuan c6 déu hi¢u
giam khi hoat do ezyme chi tir 1,71 dén 2,52
pmol/phit. Tuy nhién, hai dong vi khuan VLI.1,
VL2.3 va VLI13.3 vin duy tri kha ning tong hop
enzyme cao voi 2,52; 2,44 va 2,30 umol/phut tuong
ung.

O thoi diém 10 NSKBT, cic dong VLI.2,
VL1.3, VL2.5 va VL13.3 ¢c6 hoat d6 enzyme tong
hop dao dong tir 2,33 dén 2,50 pmol/phut cao hon
so v6i hau hét cac dong vi khuén con lai. Tuong tu,
& thoi diém 15 NSKBT dong vi khuan VLI1.2,
VL1.3 va VL2.5 van duy tri ham lugng enzyme &
muc cao tr 1,94 dén 2,00 umol/phut, khac biét c6 y
nghia thong ké (p < 0,05) so véi cac dong con lai.
Diéu nay cho thay kha nang duy tri tong hop enzyme
cua dong VL1.2, VL1.3 va VL2.5, chiing t6 ching
¢6 kha nang thich nghi tot hon trong diéu kién moi
truong thi nghiém kéo dai.
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Két qua thi nghiém c6 sy twong ddng véi nghién
ctru cta Kerovuo et al. (1998), két qua nghién ctru
da chi ra rang cac vi khuan nhu Bacillus subtilis va
Pseudomonas  fluorescens ¢6 hoat d6 enzyme
phytase tong hop cao nhit ¢ giai doan 3 — 7 ngay
nudi cdy do lugng enzyme duoc tong hop toi uu va
moi truong con gidu chit dinh dudng. Ngoai ra,
Nguyen et al. (2022) cing da chimg minh thoi gian
nudi ciy thich hop dé vi khuan P. stutzeri Nla tong
hop enzyme phytase ¢ hoat tinh ting dan vao ngay
3 dat cao nhat 13 0,1302 U/ g dua vao co chét sodium
phytase.
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Nhin chung, dong VL2.3 va VL13.3 cho thiy
kha ning hoa tan lan va tong hop enzyme phytase
hiéu qua. Vi vy, ching c¢6 thé dugc ing dung trong
san xuat ché phdm vi sinh nham cai thién kha ning
hap thu lan cta ciy trong trong nong nghiép bén
virng. Két qua nghién ciru khong chi khing dinh vai
trd cua vi khudn hoa tan 1an trong hé sinh thai dat
ma con mé ra huéng tng dung sinh hoc bén viing,
g6p phan giam phu thudc vao phan boén hoa hoc va
bao v¢é moi truong.

Bang 7. Ham lwong Enzyme phytase trong mdi truwong 16ng NBRIP dwoc tdng hop béi 15 dong vi khuén

hoa tan lan cao nhit dwgc tuyén chon

Ham luwgng Enzyme phytase trong moi trudng long NBRIP (umol/phiit)

Dong vi khuén

Ngay 1 Ngay 3 Ngay 5 Ngay 7 Ngay 10 Ngay 15
VLI1.1 0,190 1,91 2,84% 2,52¢ 2,04°feh 1,520
VL1.2 0,284 1,100 2,02f 2,050def 2,43%® 2,00?
VL1.3 0,239%f 1,21 2,05¢ 2,04edef 2,50° 2,00?
VL1.4 0,334% 2,10¢ 2,34bed 1,88¢f2 1,54k 0,745¢
VL2.2 0,221¢fe 1,56" 2,822 2,17bede 1,74k 1,10¢
VL2.3 0,325b 2,452 2,942 2,443 1,888hii 1,61°
VL2.5 0,165% 1,03 2,44b¢ 2,14¢de 2,378b¢ 1,942
VL3.1 0,303 2,33b 2,510 1,718 1,66 0,876
VL3.8 0,1528 0,915% 2,38b 2,004fe 2,10dfe 0,906f
VLI.1 0,302¢¢ 1,79 2,16%f 2,030def 1,82Mi 1,174
VL9.2 0,304 1,83¢f 2,24¢de 2,15bcde 2,17¢def 1,16%
VL10.1 0,319 1,944 2,420 2,200 2,00fh 1,06¢
VL10.2 0,295 1,92 2,510 1,84fe 2,26bde 1,25¢
VL13.2 0,480* 1,69¢ 2,33bed 2,10¢°def 1,93¢hi 1,47¢
VL13.3 0,408% 1,83%f 2,420 2,302 2,338bed 1,54%¢
F * * * * * *
CV (%) 9,65 2,24 2,90 4,63 3,72 3,36

*Ghi chii: Trong cing mét cgt, cdc chit 6 ¢6 mau tie theo sau giong nhau thi khéng khdc biét ¢6 y nghia thong ké ¢ mirc
5% theo phép thir Tukey, (*): khac biét co y nghia thong ké giita cac nghiém thirc o murc y nghia 5%.

4. KET LUAN

Tur 10 mAu dat duoc thu tir cac vuon canh tac
nhin l4u nam tai x3 An Binh, huyén Long Hd, tinh
Vinh Long, 34 dong vi khudn da dugc phén lap co
tiém nang hoa tan lan vo co kho tan va tong hop
enzyme phytase. Cac dong VSV nay c6 sy da dang
cao vé hinh thai khuan lac va té bao.

Hai dong vi khudn VL2.3 va VL13.3 véi kha
ning hoa tan 1an cao 1an lugt 1603 mg/L va 1269
mg/L sau 7 ngay b tri thi nghiém va 6n dinh ¢ hau
hét cac thoi diém khao sat, diéu nay chimg minh
tiém ning 16n trong viée tmg dung vi khuén hoa tan
lan gitp cai thién hiéu qué st dung phén lan trong
dét nong nghiép. Dong thoi hai dong vi khuan nay
cling c6 kha ning tong hop enzyme phytase cao
nhat, lan luot 2,94 pmol/phit va 2,42 pmol/phut &
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thoi diém 5 ngay sau khi b tri va duy tri 6n dinh &
cac thoi diém thu mau, chimg t6 kha nang thich nghi
t6t va duy tri hiéu suit tong hop enzyme trong thoi
gian dai.

Can thue hién thém khao sat vé anh huong cia
chc yéu to moi truong dét dén dén kha nang hoa tan
lan cua 2 dong vi khuédn hoa tan lan tuyén chon gdbm
pH, nhiét do, nong d6 mubi, diéu kién thoang khi,
yém khi, nguén carbon, N, va mot sb yéu t6 khac
trong dat.

Dé nghi tién hanh thir nghiém & diéu kién nha
ludi hodc trén ddng rudng vai cac loai cdy trong
khac nhau va trong cac diéu kién dit khac nhau (dt
nghéo lan, dat chua phén, dat man) de danh gia hi¢u
qué thyuc té cta cac dong vi khuan tiém ning.
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LOI CAM TA s6 nhém vi khuén co loi trong dat vuon trong nhin
lau ndm 6 khu vie Dong bang song Ciru Long” ma
$0 B2023-TCT-14 do Truong dai hoc Can Tho quan

ly nam 2023-2025.

Nghién ctru duoc thyc hién véi sy tai trg kinh
phi cua B Gido duc va Pao tao thong qua dé tai cap
B9: “Nghién ctru bién phép kich thich gia tding mat
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