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Auh hwimg cia vi Khuan Lysinibacillus sphaericus dén sinh trwing va hap thu crom
cua cay Lu lu dwe (Solanum nigrum L.)
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Khoa Cong nghé Sinh hoc, Truong Pai hoc Mo TP H6 Chi Minh, 97 V6 Van Tan, phuong V6 Thi Sau, qudn 3, TP H6 Chi Minh, Viét Nam
Ngay nhan bai 25/10/2023; ngay chuyén phan bién 28/10/2023; ngay nhan phan bién 10/11/2023; ngay chip nhan dang 17/11/2023

Tom tit:

Nghién ctru dwoge thye hién tai xi Bao Quang, TP Long Khanh, tinh Pong Nai, véi muc dich tim ra giai phap giam
thiéu 6 nhiém kim loai niing crom (Cr) tai diy. Bang phwong phap thi nghiém trong cay Lu lu dvwc (Solanum nigrum
L.) vao chiu trong nha lwéi trén hai méi trwong dat dwoe khir tring va chwa khir tring két hop véi vi khuin
Lysinibacillus sphaericus & 3 ndong dd 0,5; 1 va 2 g/10 kg dat 6 nhiém Cr véi nong dé 263,8+7,98 mg/kg dat kho,
dé kiém tra anh hwong dén hiéu qua xir Iy Cr ciia cAy Lu lu dwe. Két qua cho thiy, trong méi trudong dat 6 nhiém
Cr 263,8+7,98 mg/kg dat khé chuwa dwge khir tring ciy Lu lu dwe phat trién vé chiéu cao va sinh khoi tt hon méi
truomg dit dwge khir triang (p<0,05). Trong 3 ndng dd vi khuin L. sphaericus 0,5; 1 va 2 g/10 kg dat, nong do 1 g/10
kg dat khd, cay Lu lu duc dat hiéu qua cao nhit vé kha ning sinh truwéng va hip thu Cr vao than, 14 va ré so véi cong
thirc doi chirng 1én dén 1,71 mg/kg. Két qua nay da chirng minh vi khuan L. sphaericus c6 tinh kha thi cao khi bén
cho ciy Lu lu due dé xir Iy giam thiéu kim loai ning Cr trong dat 6 nhiém véi chi phi thip va than thién méi truong.

Tur khoa: cai tao dit 6 nhiém, h:?ip thu Cr, kim loai Cr, Lysinibacillus sphaericus, Solanum nigrum L.

Chi sé phén loai: 1.6, 4.6

1. Dét van dé

Kim loai nang Cr 1am tang rdi ro vé an toan sinh thai dat,
bao gdm cac hoat dong ctia enzym dét, cong dong vi sinh vat
trong dat. Tat ca cac hop chat Cr (VI) da dugc Co quan Nghién
ctru Ung thu Qudc té (IARC) phén loai 14 chét gdy ung thu &
ngudi. Vi vdy, can phai loai bo Cr (VI) khoi dat [1]. Ving dét
Long Khanh, tinh Pong Nai la dit canh tic nong nghiép lau
nam, noi trong cdy an qua noi tiéng cua cac tinh Bong Nam
Bo. Tac gia da tién hanh thu thap 50 mau dét & nhimg vi tri
khac nhau, dem vé phong thi nghiém phan tich ham lugng kim
loai nang Cr, Zn, Cu, Cd, Pb va As theo phuong phéap pho hip
thu nguyén tir (AAS). Két qua thu duoc cac kim loai Zn, Cu,
Cd, Pb va As déu dat quy chuan, tuy nhién 100% mau kim
loai ning Cr déu vuot QCVNO3-MT 2015 tir 1,3 dén 2 lan
(263,8+7,98 mg/kg dat kho) [2]. Do véy, viéc tim cac giai phap
xir 1y giam thiéu Cr cao trong dat nong nghiép tai TP Long
Khanh, tinh Dong Nai dé bao dam an toan cho nong san 1 cn
thiét va cap bach.

Hién nay, c6 nhiéu phuong phap nhu vét 1y, hoa hoc, di
doi..., dé xir Iy va loai bo kim loai ning 6 nhiém ra khoi dat
nong nghi¢p. Tuy nhién, cadc phuong phap nay déu ton kinh
phi, ky thuat phirc tap, kho xir Iy trén dién rong, dét sau xu ly
bi thodi hod, mat mot thoi gian dai moi tai st dyng lai dugc [3].
Nhiing nam gﬁn day, mot s6 chit tao phtic nhan tao da dugc
stt dung nhu EDTA nhim tang cudng kha nang chiét sinh hoc
kim loai nang khoi dat bi 6 nhiém [4, 5]. Tuy nhién, cac chit
hoa hoc nay luén tiém an nhiing rui ro cho méi trudng, cac chat
tao phtrc ¢6 thé gdy nén hién tuong rira trdi céc kim loai ning
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theo chiéu sau tang dat xudng nude ngam gay doc cho vi sinh
vat, dong vat dit va anh huong dén chirc ndng ciing nhu sw bén
viing cta h¢ sinh thai [6].

Dé giai quyét van dé nay, theo nghién ciru cua G.I. Burd va
¢s (2000) [7] dé thay thé mot sb chét tao phirc nhan tao dong vai
tro nang cao kha ning chiét kim loai néng ra khoi dat bé'tng thuc
vat c6 thé st dung vi sinh vat ving 1é. Céc vi sinh vat nay co kich
thude nho, kha nang hoat dong manh va c6 ty dién cao nén co
thé dong vai tro nhu mot chit tao phtre sinh hoc lién két véi thuc
vat trong xur Iy 6 nhiém dét [8]. Nhidu nghién ciru gin ddy cho
thy, vi sinh vat viing 1é ¢6 thé 1am ting sy linh dong ctia kim
loai nang bai su thay doi pH dét [9], dong thoi s lién két giita
vi sinh vét va thuc vat c6 thé san sinh cac hodc mén lam tang
cudng qua trinh cung cp dinh dudng cho thyc vét [10].

Trong nghién ctru nay, dé xir 1y lugng kim loai ning Cr ra
khoi dat 6 nhidm, tic gia chon giai phap xir Iy sinh hoc bang
thi nghi¢ém tréng cay Lu lu dyc 1a thyc vat ban dia c¢6 kha nang
tich Ity kim loai ning Cr cao [11], két hop véi vi khuan L.
sphaericus dugc sang loc va phan lap trong dat 6 nhiém Cr tai
dia diém nghién ctru. Pay 13 huéng di bén viing, thudn tu nhién
va than thién moi trudng ma nhing nam gan day nhiéu nudc
phét trién trén thé giéi dang st dung dé xir Iy dat nong nghiép
bi 6 nhiém kim loai ning.

2. Doi tuong va phuong phap nghién ciiu
2.1. Doi twong

Dit trong thi nghiém duoc ldy tai xa Bao Quang, TP Long
Khanh, tinh Dong Nai. Dat ¢c6 mot so tinh chat co ban nhu
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Abstract:

This study was conducted in Bao Quang commune, Long
Khanbh city, Dong Nai province, with the aim of finding
solutions to reduce chromium pollution. The author
used the experimental method of growing plant black
nightshade (Solanum nigrum L.) in pots with sterilised
and unsterilised soil and the experiment was carried out
in a greenhouse. By using the experimental method of
growing black nightshade Solanum nigrum L. in pots
in a greenhouse on two sterilised and unsterilised soil
environments combined with Lysinibacillus sphaericus
bacteria at 3 concentrations of 0.5, 1, and 2 g/10 kg of
Cr-contaminated soil with a concentration of 263.8+7.98
mg/kg of dry soil, this study aims to check the effect of
the aforementioned combination on the Cr treatment
efficiency of black nightshade Solanum nigrum L.
The results showed that in the soil contaminated with
chromium 263.8+7.98 mg/kg of unsterilised dry soil,
Solanum nigrum L. grew in height and biomass better
than in the sterilised soil (p<0.05). At three concentrations
of Lysinibacillus sphaericus, 0.5, 1, and 2 g/10 kg of soil,
with a concentration of 1 g/10 kg of dry soil, Solanum
nigrum L. exhibited the highest efficiency in terms of
growth and absorption of chromium into stems, leaves,
and roots compared to the control (up to 1.71 mg/kg).
This result proved that Lysinibacillus sphaericus is
highly feasible when fertilising Solanum nigrum L., to
reduce chromium in contaminated soil at a low cost and
friendly environment.

Keywords: chromium absorption, chromium metal,
Lysinibacillus sphaericus, remediation of contaminated
soil, Solanum nigrum L.

Classification numbers: 1.6, 4.6
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sau: pH (5,02+1,07), N (0,11+0,01%), P,O, (0,43+0,18%),
K,0 (0,10+0,02%), carbon hiru co (1, 5610 ,11%), kali dé
tleu (9,74+4,93 mg/100 g), lan dé tiéu (23,5+17,7 mg/100
g), Cr (263,8+7.,98).

Dit sau khi ldy dugc van chuyén vé co s6 5 ctia Trudng
Dai hoc M TP H6 Chi Minh dé 1am thi nghiém. Dét dugc
phoi kho trong moi trudong ty nhién, dap nho va loai bo méot
sO tap chat dé dong nhét vé kich thudc hat, tinh chat hoa Iy
va sinh hoc. Sau d6 chia thanh 2 phan; phan mot dé nguyén
(dat chua dugc khtr tring), phan hai duoc sdy trong tu siy
& 100°C, kiém tra lai ham lugng vi sinh vat trén moi truong
thach sau khi sdy (dat dugc khur tring), dé ngudi va bao
quan trong tui nilon kin.

Cay Lu lu duc con va vi khuédn L. sphaericus dugc sang
loc va phan lap tai TP Long Khanh, tinh DPong Nai [11].
Chau nhya cao 30 duong kinh 20 cm.

2.2. Phwong phap nghién ciru

2.2.1. Thiét ké thi nghiém

Thi nghiém dugc thiét ké nhu ¢ bang 1.

Bang 1. Nong do Cr (mglkg dat kho) két hop v&i Lysinibacillus sphaericus
(9/10 kg dat kha).

Thittw  Tén cong thire  Nong db Cr (g) + Lysinibacillus sphaericus (g) + loai dit

1 bC 263,8 + 0,0 + dit chura khir tring
2 Tl 263,8 + 0,5 + dit chua khir tring
3 T2 263,8 + 1,0 + dit chua khi tring
4 T3 263,8 +2,0 + dit chua khir tring
5 bCl 263,8 + 0,0 + dit duoc khit tring
6 T4 263,8 + 0,5 + dat duoc khir tring
7 T5 263,8 + 1,0 + dit dugc khir tring
8 T6 263,8 + 2,0 + dit dugc khit tring

DC va BC1 1a cong thiec dbi ching, khdng bd sung Lysinibacillus sphaericus.

MJi chau chon 3 cay Lu lu duc non cé cung chiéu cao (5
cm), s6 14 (4 13) trong vao chau dét dugc b tri ndng d6 Cr
va L. sphaericus nhu ¢ bang 1, mdi ngay tudi nudc mot lan
dam bao du do 4m 70% trong dat dé tranh rira tr6i Cr trong
chau, thi nghiém duoc lap lai ngﬁu nhién 3 lan nhu & bang 2.

Bang 2. M6 hinh thi nghiém thwc té trong nha lwoi.

Dit chua khir tring  Dét dugc khir tring S6 Ian 13p lai thi nghiém
PC T2 T3 TI T4 BCl T5 T6

PC T3 TI T2 BCl T4 T5 T6 Léinl

TI T2 PC T3 T4 T6 T5 BCl

TI T2 T3 BC T5 T4 BCl T6

PC T3 TI T2 BCI T4 T5 T6 Lin2

TI T2 PC T2 T6 T4 T5 BC

PC T3 TI T2 BCl T4 T5 T6

TI T2 PC T3 T4 T6 T5 DCl Lin3

TI T3 T2 BC T5 T4 BCl T6

M



2.2.2. Anh huong ciia Lysinibacillus sphaericus dén kha
ndng sinh trieong va hdp thu crom ciia cdy Lu lu dwc

Sau 90 ngay trong thi nghiém thi tién hanh thu hoach
mau, khi thu mau, phan ré dugc rira can than bang voi nude
tudi dé duy tri tinh toan ven cta hé théng 1é, do chiéu dai
1& va chiéu cao cta cdy (cm). Chia thanh than, 14 (phan trén
mat dat) va ré (phan dudi mat dat), mdi thanh phan dugc rira
béng nudc may dé loai bo bui ban con lai trén bé mit, va rira
can than bé‘mg nude khir ion. Cac mau tuoi duge can sau khi
nude khir ion trén bé mat da bay hoi hoan toan, va sau do
duogc siy kho & 105°C trong 30 phit, sau d6 siy & 70°C cho
dén khi thu dugc khéi luong khong ddi, nghién min mau,
b6 mau vao thi nilon, ghi ky hiéu nhan nhu trong bang 3 dé
dua di phan tich.

Phan tich kim loai ning Cr trong dat va cdy: can 0,20-
0,25 g miu cho vao dng phan hiy PTFE 25 ml, thém 9 ml
HNO, va 3 ml HCIO,, cho vao tii séy ¢ 130°C dé phan huy,
sau khi dun s6i trong 1 gi0, dung dich dugc thém 5 ml HF
tiép tuc phan huy cho dén khi trong 6ng xuét hién dung dich
mau vang hodc khéng mau. Ding nudc cat 2 1an chuyén
toan bd dung dich trong dng PTFE sang dng nhya 10 ml,
lac déu. Ham lugng Cr dugc xac dinh bang phd nguyén tir
(AA-400, PerkinElmer, M¥). Dé kiém soat chat luong, vt
lidu tiéu chuan (GBW-08.505 cho ciy va GBW-08.303 cho
dét) dugc mua tir Trung tdm Nghién ctru Vat lidu tiéu chuén,
Bic Kinh, Trung Quéce [2].

2.2.3. Xac dinh hé s6 TF va BF

Xac dinh kha nang tich Ity Cr dya trén hé sb van chuyén
TF (TF: Translocation factor: Puoc tinh bang ty 1 nong do
kim loai nang tich luy ¢ phan trén mat dit cta cdy so véi
nong d6 kim loai ning tich luy trong ré). Néu TF>1 duoc
xem 1a loi thuc vat c6 kha niang van chuyén kim loai ning
cao [12]. Hé sb tich lily BF (BF: Bioconcentration factor:
Puogc tinh bang ty 1¢ giita ndng d6 kim loai ning tich luy
& phan trén mat dit cua cdy so véi ndng d6 kim loai ning
trong moi truong dat): Néu BF>1 loai thyc vat d6 thudc
dong “thuc vét tich tu”, BF<1 loai thyc vat d6 thudc dong
“thyc vat ngan chan” va BF>10 loai thuc vat d6 dugc xép
vao “dong siéu tich tu”) [13-15].

2.3. Xur Iy 56 liéu

Dit li¢u dugc danh gia theo gia tri trung binh, su sai khac
¢6 y nghia théng ké giita cac nhém dugc dénh gia bang
phan tich phuong sai (ANOVA) dua trén su khac biét binh
phuong nhé nhit (LSD) véi do tin cdy p<0,05 (thir nghiém
ctia Duncan). Cac mdi twrong quan Pearson dugc tinh toan
dé kiém tra cic mdi quan hé vé6i khoang tin cay 95%, sir
dung phan mém IBM SPSS 20 va dung Sigma Plot 12.5 v&
biéu do.
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3. Két qua va ban luan

3.1. Anh huéng ciia vi khuén Lysinibacillus sphaericus
dén kha nang sinh trwéng va phdt trién cua cdy Solanum
nigrum L.

Két qua hinh 1 cho thay, trong méi truong dat 6 nhiém
Cr 263,8+7,98 mg/kg dat kho chua dugc khir tring cdy S.
nigrum L., phat trién vé chiéu cao va sinh khdi t6t hon moi
trudng dat dugc khir tring (p<0,05). Su khac biét nay c6 thé
1a do trong moéi truong dat dwoc khir tring, cac vi sinh vat
trong dat da bi chét, trong d6 c6 vi khuén L. sphaericus nén
khong thé sinh chat kich thich sinh truong thuc vat IAA, 1a
chat diéu tiét sinh truong, thuc day sy phén chia té bao va
hinh thanh ré nhanh, ré va 14 gitp cdy sinh truéng va phat
trién, nén cay phat trién kém hon trong méi trudng dat chwa
khir triang. Nhan dinh nay pht hop voi két qua nghién ciru
cua A.M.A. Monroy va cs (2019) [16]: L. sphaericus 1a vi
khuén gram duong, ua nhi¢t, dugc st dung dé cai tao dat
trong qué trinh tai canh, nhd kha ning cb dinh nito, nitrat
hoéa va hoa tan phdt pho, ting chat dinh dudng cho dat, san
sinh axit indole acetic (IAA) gitp cdy trong sinh trudng va
phat trién.

B8 Cannang ()

200 r % Chiéu cao (cm) 4 1290
<

1150

Can nang (g)
Chiéu cao (cm)

BC1 T4 T5 T6
Y | ¥

Pit chua khtt tring Pit khi tring

Hinh 1. Anh hwéng cta Lysinibacillus sphaericus dén sinh trwéng
va phat trién cta cay Solanum nigrum L.. S6 lidu dwoc trinh bay
dwdi dang trung binh +SD (n=3). Cac chir cai A, B, C... a, b, c... cho
thay sw khac biét dang ké so v&i nghiém thirc khdng bd sung vi khuén
L. sphaericus (ANOVA mét chiéu, phuwong phap so séanh Duncan).

Nhan xét nay ciing pht hop véi két qua nghién cia tac
gia khi so sanh 2 cong thirc d6i ching (PC va BC1) khong
bo sung vi khuan L. sphaericus déu céd chiéu cao va sinh
khoi thap hon cac cong thire con lai (T1, T2, T3, T4, T5 va
T6). Bong thoi, trong cung mdt liu lugng vi khuan nhu
nhau (0,5, 1 va 2 g/kg dat kho), trong moi truong dat chua
khur trung chiéu cao va sinh khoi cay S. nigrum L., ludn cao
hon trong mdi truong dat khu trung (hinh 1). K&t qua nay
chting minh rang, vi khuan L. sphaericus da gop phan thic
day qua trinh sinh trudng va phat trién cua cay S. nigrum L.
lam tang sinh khoi, tdng kha nang tich lliy sinh hoc.

42



Khoa hoc Tu nhién | Khoa hoc su song, Khoa hoc Néng nghiép | Cong nghé sinh hoc trong ndng nghiép, thiy san s

Ngoai ra, cdy S. nigrum L. va vi khuan L. sphaericus
1a loai ban dia, c6 thoi gian dai thich nghi trén dat c6 ham
lugng 6 nhiém Cr cao, da thich nghi hoan toan véi diéu kién
song bét lgi va hinh thanh co ché dé ton tai dugc trén dat 6
nhim Cr nén anh hudng dén kha ning xir 1y ciing nhu co
ché van chuyén kim loai Cr trong cdy. Nhan xét nay phtt hop
v6i két qua nghién ctru cua J. Pratas va cs (2013) [17], d6
1a dt tai cac vi tri c6 chit 6 nhiém kim loai nang cao, thuc
vat ban dia thuong sé trd nén thich nghi theo thoi gian. Didu
nay c6 y nghia rat 16n trong viéc ap dung thyuc vat dé xur Iy 6
nhiém kim loai ning vi cic cdy ban dia khong can tudi nudc,
bon phan va phun thude trir sdu thudng xuyén nhung van
sinh truong va phat trién tot, 1a mot trong nhiing diéu kién
can thiét trong cong nghé dung thuc vat xt ly kim loai nang.

3.2. Anh hwong cua Lysinibacillus sphaericus dén kha
néng hép thu crom ciia cdy Solanum nigrum L.

Sau 90 ngay trong thi nghiém, tac gia thu mau va phan
tich, két qua sau khi xir Iy bing phan mém IBM SPSS 20
duoc trinh bay ¢ bang 3.

Bang 3. Anh hwéng clia Lysinibacillus sphaericus dén kha ning hap thu
crom cua cay Solanum nigrum L.

Hé so

Cing Nl”)n;g do vi Ham lwgng crom tich lity trong cdy (mg/kg)

thire l;::l iﬁo()g M i Li R g::g TF  BF
bC 0 20,70°£0,10  21,70%0,10  18,57°+0,12  20,32° 2,28 0,16
Tl 0,5 2,134049 22374021 1920°40,10 21,23 232 0,17
T2 1 23834032 22,9040,10  19,30%0,30  22,01° 242 0,18
T3 2 23404026 23374025  1933%+025 22,03 242 0,18
bCl 0 19804036 20,77+0,12  17,60+0,17  193%a 230 0,15
T4 0,5 20,83°+0,06  21,80%0,10 1843047  20,36° 231 0,16
T5 1 2243c¢+0,64 21,8740,06  18,502+0,53 20,93 239 0,17
T6 2 22534032 22,6040,20 18,63°+0,38  21,26° 242 0,17

TF: hé sé vén~chuyén; BF: hé s6 tich lu§ sinh hoc. Céc chi cai (a, b, c...) khac
nhau trong méi cot chi ra sw khac biét dang ké gitva cac ndng do vi khuan khac
nhau (p<0,05, thtr nghiém Duncan).

Két qua & bang 3 cho thiy, 100% cac cong thirc co bd
sung vi khuan L. sphaericus déu c¢6 kha nang hat thu kim
loai nang Cr cao hon so véi cong thirc khong bd sung vi
khuén L. sphaericus (BC, PC1 <T1, T2, T3, T4, TS, T6),
trong cung mot nong dd L. sphaericus, kha nang tich lity
kim loai nang Cr trong cac by phan cua cay ¢ cac cong thirc
dét chua khir tring ludn 16n hon céc cong thire dat da khu
trung (T1, T2, T3 > T4, TS, T6) va c6 ham lugng Cr tich
lity trong than, 14 (phan trén mat dat) luén cao hon trong ré
(phan du6i mit dit) (TE>1). Theo P.B. Kumar va cs (1995)
[18] va C.Y. Wei va cs (2006) [19], loai thuc vat c6 kha nang
van chuyén kim loai nang cao khi c6 hé s6 TF>1. Két qua
nghién ctru nay da chirng minh cay S. nigrum L. 1a loai thuc
vat c¢6 kha nang van chuyén Cr cao vao cac bd phan than,
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14 va &, két hop v6i L. sphaericus 1a loai vi khuan c6 kha
nang san sinh chét kich thich sinh truong thuc vat [AA, la
chat diéu tiét sinh trudng, thic day sy phan chia té bao va
hinh thanh ré nhanh, ré va 14 giup ciy sinh truéng va phat
trién [16].

Khi so sanh néng d6 vi khuan L. sphaericus dugc bod
sung vao cac cong thic thi nghiém, tac gia nhan thy, ham
luong kim loai ndng Cr tich 1y vao cac bd phén than, 14 va
ré cua cdy ty 18 thuan v6i ham luong L. sphaericus bd sung
vao va dao dong trung binh tir 19,39 dén 22,03 mg/kg dat
kho, thap nhét & cong thirc DC1 (19,39 mg/kg) va cao nhit
o cong thue T3 (22,03 mg/kg).

Trong cling mot ndng do vi khudn L. sphaericus dugc
bd sung vao cac cong thirc thi nghiém, hé sé TF va BF
trong moi truong dat chua khir tring luén cao hon trong
moi truong dat da khir trang (PC, T1, T2, T3 > DCI1 T4,
TS5, T6), cong thirc co hé 6 TF va BF nho nhit 1a BDC1 (TF:
2,30, BF: 0,15) 16n nhat 1a T2=T3 (TF: 2,42, BF=0,18). Tuy
nhién, xét vé mat hiéu qua kinh té, tai cong thirc T3 cin bo
sung vi khuan L. sphaericus nhiéu gip doi so v6i cong thirc
T2 nhung hé s6 TF va BF van bang nhau va khong c6 sy
sai khac co ¥y nghia thong ké vé khé nang tich Ity kim loai
nang Cr vao cay (bang 3). Vi vay, néu sir dung cay S. nigrum
L., co bo sung vi khuén L. sphaerzcus dé xur ly dat 6 nhiém
Cr & nong do 263,8+7,98 mg/kg dat kho tai xa Bao Quang,
TP Long Khanh, tinh Déng Nai can bd sung thém 1 g L.
sphaericus/10 kg dat kho 1a dat hidu qua ca vé kinh té va ky
thuat xtr Iy cao nhat.

Khi so sanh két qua nghién ctru cua tac gia véi nhom
nghién ctru cia H.S. Hussein (2008) [20] vé mdi lién hé
gitta 3 chung vi khuan thudc gidng Bacillus 13 Bacillus
licheniformis, Bacillus thuringiensis va Bacillus biosubtyl
vé kha nang tich lity Cr cua cdy mu tat An Do, két qua cho
thdy, ca 3 ching déu c6 kha nang ting su tich liiy nguyén
t6 Cr trong cdy v6i muc tang 1an luot cho 3 chung vi khuan
13 0,93; 0,76 va 0,24 mg/kg so v&i ddi chimg. Trong khi
d6, két qua cua tac gia khi so cong thirc ddi chung BPC1 voi
cong thirc T3 tang dén 1,71 mg/kg. Két qua chimg minh, vi
khuan L. sphaericus ¢ vai tro rat quan trong va co tinh kha
thi cao khi bon cho cdy S. nigrum L. & xu 1y dat 6 nhiém
Cr, mo ra trién vong trong qua trinh xir Iy dat 6 nhidm kim
loai ning bang thuc vat véi chi phi thap va than thién véi
moi truong.

3.3. Diic tinh Iy hod ciia dit trwéc va sau khi thi nghiém

Dé danh gia hiéu qua cai tao dat ciia phuong phap dung
L. sphaertcus két hop v6i cay S. nigrum L. trong xr y dat 6
nhiém Cr, tac gia tién hanh x4c dinh dic tinh 1y hoa cua dat
true va sau khi thi nghiém. Két qua sau xtr 1y duogc trinh
bay o bang 4.



Bang 4. Dic tinh ly hoa méi trwong dat trwée va sau khi thi nghiém.

Dic tinh Iy hod moi truong dit  Trude thinghiém  Sau thi nghiém % so véi ban dAu

pH 5,0041,07 5,05£0,03 1006
N (%) 0,110,01 0,130,04 1182
0C (%) 1,56£0,11 1,780,09 114,1
K,0, (mg/100 g) 9,7444,93 8,74+0,65 89,7
P,0,(mg/100 g) 23,5417,7 20774221 884

Bét sau thi nghiém, ham lugng chat hiru co (OC) va nito
téng s6 (N) déu tang dang ké (OC tang 14,1%, N tang 18,2%
s0 v&i ban dau). Két qua nay cho thay, nho Lysinibacillus
sphaericus da thuc day kha ning phat trién cay S. nigrum L.
tai dia diém thi nghiém, trong khi céc chét hiru co khong bi
rura troi, déng thoi ré, than, 14 ciia co kho vui trong dét lam
tang ham luong hitu co va nito trong dit. Nhan dinh nay
phu hop véi nghién ctru ciia N. Chomchalow (2000) [21].
Nguoc lai, K,O, va P,O déu giam so v6i ban dau (K,0,
giam 10,3% va P O, glam 11,6%). Piéu nay co thé g1a1
thich do thoi gian phan huy K O, va P,O, trong dat cham,
cay S. nigrum L. da hat mot luong lon K O vaP O, dé phat
trién. Voi nhimg ddc diém trén cho thay, viéc trong cay S.
nigrum L. két hop v6i L. sphaericus c6 xu hudng cai thién
tinh chét 1y ho4 ciia dat theo hudng tich cyc. Két qua nay
mot 1an nita khing dinh hiéu qua ctua phuong phap sir dung
L. sphaericus két hop véi cay S. nigrum L. dé xir 1y va cai
tao dac tinh Iy hoa cua dét 6 nhiém kim loai nang Cr.

4. Két luan

Két qua nghién ctu dd ching minh vi khuan L.
sphaericus c6 tinh kha thi cao khi bon cho cay S. nigrum L.
dé xtr Iy giam thiéu dit 6 nhiém Cr v6i chi phi thdp va than
thién véi moi truong.

Trong moi truong dat 6 nhiém Cr 263,8+7,98 mg/kg dat
kho, dung vi khuan L. sphaericus véi ndng d 1 g/10 kg dat
kho bon cho cay S. nigrum L. dat hiéu qua cao nhat vé kinh té
va kha ning xtr 1y loai bo kim loai nang Cr ra khoi dat 6 nhiém.

Nghién ctru nay duge Truong Dai hoc Mo TP Hb Chi
Minh tai tro thong qua dé tai ma s6 E2022.02.2. Tac gia xin
chan thanh cam on.
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