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TOM TAT

Dau twong 1a cdy tréng c6 gia tri kinh té cao dwoc trdng phd bién tai Viét Nam va nhiéu nudc trén thé gisi. Cay

dau tuong c6 kha nang ¢b dinh dam nho nhiéu loai vi sinh vat khac nhau trong tu nhién. Trong d9, vi sinh vat cdng
sinh Rhizobium déng vai trd quan trong trong qua trinh c¢b dinh dam va tao ndt sn trén ciy ho dau. Hién nay dé giam
thidu st dung hoa chét va du lugng cac kim loai trong d4t, mot sb loai phén bén vi lugng nano dugc st dung. Trong
nghién ctru ndy, chung t6i trinh bay anh huéng ctia nano kim loai Fe, Cu, Co dén kha nang phat trién in vitro cua vi
khuén cb dinh dam Sinorhizobium fredii T14 va kha ning tao ndt sin trong r& cay dau twong DT26. Két qua cho thiy,
nano Fe & cac ndng do 2, 5, 10, 25, 50 ppm khong gy anh huéng t&i sinh trudng cia S. fredii T14; & cac ndng do
100, 250 va 500 lam giam twong tmg 20, 35 va 46% kha ning sinh truong. Nano Co ¢ ndng do dudi 10 ppm khong
gy anh huéng dén sinh trudng cia S. firedii T14, nhung & mirc 500 ppm lam giam 73% kha ning sinh truéng. Nano
Cu & nbng do 5, 25 ppm va 50 ppm lam gidm twong tmg 23, 68 va 100% kha ning sinh truéng cua S. fiedii T14. Kha
nang sinh polysaccharide ngoai bao cua S. fredii T14 it bi anh huong boi nano Fe va Co du6i 250 ppm, nhung bi giam
manh khi c¢6 mit nano Cu. B sung nano Fe, Cu va Co & ndng d6 2 ppm lam ting sb lwong ndt san trong 1& cay déu

tuong va kha ning phat trién cua cdy trong diéu kién phong thi nghiém.

Tir khéa: ciy dau tuong, ¢b dinh nito, nano kim loai, nt sin cay dau twong, Sinorhizobium fredii T14

GIOI THIEU

Cay dau tuong la cay trong ngan ngay c6 gia tri
kinh té cao, 12 ngudn cung céap thuc pham chinh, lam
nguyén liéu cho cong nghiép, thirc an cho gia sic va
dac biét c6 vai tro trong cai tao dét (Pham Vin Thiéu,
2002). Cay dau tuong dugc biét dén 1a kha nang cb
dinh dam nh¢ cdc loai vi sinh vét khac nhau, trong d6
m01 quan hé ¢ dinh nito cong sinh gitra vi khuén nét
san (Rhizobium) va cay ho dau la dién hinh nhat,
lwong dam tao thanh wdc tinh dat trén 80 tridu tAn mdi
nam, tuong dwong voi lugng phan dam vo co trén toan
thé gi6i san xut naim 1990 (Nguyén Lan Ding et al.,
2009). Céc loai cay ho déu tham gia vao moi quan hé
cong sinh véi vi khuin bao gom  Rhizobium,
Bradyrhizobium, Sinorhizobium va Burkholderia,
ching chuyén héa N2 trong khi quyén thanh amoniac,
duoc goi la cong sinh than ré. Tai vi tri cong sinh, ré
hinh thanh cac ndt sin dé chta cac than ré ¢d dinh Na.

Dé bét dau su cong smh glua cay ho dau-rhizobia, sy
phat sinh co quan ndt san va sy lay nhiém vi khuan
phai duogc ph01 hop chit ché, va dugc thyuc hién bang
viéc nhan biét phan t&r tin hiéu cua rhizobia (méot
lipochitooligosaccharide) dugc goi la NOD Factor
(Tian ef al., 2019), hinh thanh nét san 1a yéu td quan
trong dé danh gia qua trinh ¢ dinh nito.

Su gia ting nhu cau vé san luong cdy trong dan
dén viéc su dung nhiéu va da dang céac loai phan bon
hoa hoc, dan dén 6 nhidm méi truong dat. Ung dung
cac nano kim loai nhu Fe, Cu, Co, ZnO... trong néng
nghiép dang la hudng nghién cuutrlen vong dé thuc
day tdng trudng va tdng nang suét cay trong, giam
thiéu ham luwong 16n phan bon héa hoc st dung, voi
ham lugng 16n da gay anh huong x4u cho dét (Fraceto
et al.,2016). Tuy nhién, c6 khong it quan ngai vé viéc
st dung cac nano kim loai sé anh hudng dén hé vi sinh
vat trong dat, trong d6 c6 nhom vi sinh vét ¢ dinh
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dam (Siddiqui et al., 2015).

Mot s6 nghién ctru da sir dung cac nguyén o vi
lwong dudi dang hat kich thude nano (<100 nm) dé dua
vao cac san pham st dung trén ciy trong, két qua cac
chi s6 sinh 1y, sinh héa va nang suat dugc ting 1én so
v6i khi str dung cac san pham vi lugng dang mudi kim
loai hodc chelat. Mot sb nghién ciru cta (Sah ef al.,
2009); Lu va cong sy (2002) khi sir dung cac hat oxit
kim loai ¢6 kich thudc nano dé xir 1y hat giéng, phan
bon 14 cho thy, hdn hop hat SiO; va TiO; lam tang strc
nay mam cia hat dau. Mot sé nghién ctru cong bd vé
str dung san phém ¢0 chira cac hat kim loai & kich thudce
nano nhu: Afshar va cong sy (2010) theo doi tac dung
ctia phan bon 14 t6i qué trinh phat trién cia ciy dau diia
trong diéu kién thoi tiét kho han; Zhu va cong su (2008)
khao sat qua trinh hap thu, van chuyén va tich lily cac
hat oxit st trong cay bi ngd. Sah va cong su (2009) anh
hudng cua cac hat kim loai 1én sy nay mam cua hat xa
lach va h¢ vi sinh vét trong dat.

Trong bai bao nay chung téi danh gia tac dong
cuia hat nano kim loai Fe, Cu, Co & dén sinh truong va
kha ning tao thanh ndt san ctia chiing vi khuan ¢ dinh
dam Sinorhizobium fredii T14 .

VAT LIEU VA PHUONG PHAP
Vit liéu

Chung vi khuan ¢b dinh dam Sinorhizobium fredii
T14 dugc phan 1ap trén not ré clia cay dau tuong tai
xa Vinh Quynh, Thanh Tri, Ha Ni thudc bd suu tap

chung ctia Phong Vi sinh vat dat, Vién Cong nghé sinh
hoc, Vién Han 1am KH va CN Viét Nam.

i Cac nano kim loai Fe, Cu, Co ¢6 kich thudc hinh
cau, duong kinh tir 20-40 nm nhén tir Vién Cong nghé
Moi truong.

Hat dau tuong giéng DT26 dugc nhan tir Trung
tdm Nghién ctu va Phat trien Pau do, Vinh Quynh,
Thanh Tri, Ha Noi.

Kiém tra dic diém sinh hoc

Hinh thai khuin lac cia céc chung Rhizobium sp.
duoc kiém tra trén moi truong YEMA-CR va kiém tra
kha nang sinh truéng nhanh hay chdm bang thr nghiém
Bromothymol Blue trén moi truong long theo Vincent
(1970). Phan ung nhuém Gram dugc thyc hién theo
Somasegaran va Hoben (1994). Danh gia kha nang phan
huy gelatin theo Singh va cong su (2008).

Panh gia khi ning sir dung ngudn cacbon

Chung S. fredii T14 dugc nudi cdy trén moi
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truong YEMA 1ong thay ngudn duong D-manitol
bang céc ngudn tuong tmg: D-glucose, L-arabinose,
D-xylose, D-manitol, D-fructose, D-cellulose va
sucrose trong 72 gio ¢ nhiét 36 28°C. Moi truong co
D-manitol dugc coi 1a dbi ching duong, méi truong
YEMA khong c¢6 duong 1a ddi chimg am. Sy sinh
truong cua ching dugc quan sat bang sy thay déi OD
600nm SO Vi moi truong d6i chimg khong cdy vi khuan

Xac dinh kha ning chiu mudi, khoing pH va nhiét
do phat trién

Chiing S. firedii T14 dugc nudi cdy trén cac moi
truong YEM c6 chira cac ndng d6 mudi khac nhau tir 0
dén 10% (w/v) & 28°C trong 72 gio (Hashem et al.,
1998). Chung S. fredii T14 dugc nudi cdy trén cac moi
truong YEM c¢6 pH khac nhau (pH 3,0 dén 10,0) va nudi
lic 200 vong/phiit, & 28°C trong 48 gid sau d6 kiém tra
su sinh truéng (Aurag ef al., 1992). Vi khuédn S. fredii
T14 dugc nudi cy trén moi truong YEMA & cac nhiét
do 15, 24, 28,30, 37,42, 45 va 55°C trong 5 ngay. O cac
thi nghiém xéc dinh nong d6 mudi, dai pH, nhiét d¢. Su
sinh truong cta vi khuan duge xac dinh bang sy thay doi
OD 600nm trén méi truong 16ng so véi ddi chimg.

Kiém tra kha niing chuyén hoéa nitrate thanh nitrite

Chuing S. fredii T14 dugc nudi trong moi trudong
nitrate (5 g/L peptone, 3 g/L yeast extract, 1 g/L
KNO3, pH 7.0) 6 30°C, lic 200 vong/phut, sau 48 gio,
thir kha nang chuyén hoa bang thude thir gdm acid
sulfanilic va alpha-naphthylamine. Néu dich nuéi cdy
chuyén sang mau do 13 ¢6 sy chuyén hoa nitrate thanh
nitrite (Bhatt et al., 2013).

Thir kha ning phat huynh quang

Vi khuan kiém tra dugc nuéi trén méi trudng
King (2 g/L pepton, 1,5 g/ MgS04, 1,5 g/L K,HPO4,
10 mL/L glycerol, 20 g/L agar, pH 7) sau 48 gid nubi
cdy, theo ddi kha nang phat huynh quang dudi dnh
sang UV (Singh et al, 2008).

Kiem tra kha ning e che vi khuan cia cac hat
nano kim loai

Kiém tra kha ning tc ché cua cac nano Fe, Cu va
Co (0 — 500 ppm) dén sinh truéng cua ching vi khuin
S. fredii T14 theo thoi gian. Xéac dinh kha nang sinh
truong thong qua do OD g0 nm va xac dinh mat do.
Hinh anh té bao vi khuan S. fredii T14 sau xir ly voi
nano dugc chup kiém tra du6i kinh hién vi dién tir
quét JSM-5410LV (Jeol - Japan).

Xdac dinh ham lugng polysaccharide

Ham luong polysaccharide ngoai bao dugc dinh
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luong bing phuong phap phenol-sunlfuric acid
(Dubois ef al., 1956). Chudn bi mau: ching vi khuan
S. fredii T14 dugc 1én men trong moi truong long
YEM, sau 96 gio 1én men, ly tdm 10.000 vong/phut
thu dich trong dé xac dinh polysaccharide. Cac budc
dugc tién hanh liy 400 pL dich mau chta
polysaccharide bd sung 200 uL dung dich phenol 5%
tiép dén 1 mL H,SO4 dam dic va dé 30 phut & nhiét
d6 phong. Po quang phd ¢ budc séng 490 nm. Ham
luong polysaccharide dugc dinh lugng dua trén s6 do
OD thu duoc ctia mau thi nghiém d6i chiéu véi do thi
chuan glucose.

Phin tich thong ké

Phan tich thong ké dugc thé hién y nghia bang +
SD va dugc phan tich bang ANOVA-test khi so sanh
gia tri trung binh cta cdc nhom. Sy khéc nhau s€ dugc

chi ra ¥ nghia bang p< 0,05.

KET QUA VA THAO LUAN

Pic diém sinh hoc cia ching vi Kkhuéin
Sinorhizobium fredii T14

Theo mdt sé nghién ciru gin déy, ching S. fredii
13 loai vi khudn cb dinh dam duge nghién ctru nhiéu
do kha nang ¢ dinh dam cao trén nhiéu cay chu khac
nhau, sinh polysaccharide ngoai bao va c6 tiém ning
g dung 16n trong tao phan bon sinh hoc ¢b dinh dam
(Lopez-Baena et al., 2016; Margaret et al., 2011).

Hinh 1. Khuén lac chiing S. fredii T14 trén méi triorng YEMA-
CR (a) va té bao S. fredii T14 trén kinh hién vi dién tt quét
JSM-5410LV (Jeol - Japan) x10000) (b).

Bang 1. D&c diém nubi ciy va sinh héa clia chiing Sinorhizobium fredii T14.

Thr nghiém

Pac diém

Nudi cay trén mai truerng GPA

Khéng phat trién

pH phat trién 6<pH=<9
Nhiét d6 phat trién, °C 24 <t <42, toy: 37°C
Mubi, % <25
Kha nang chuyén héa nitrate thanh nitrite +
Kha nang phan hdy gelatin -
Kha nang phat trién nhanh
Phat huynh quang -
D-glucose +
L-arabinose +
D-xylose -
Kha nang s dung nguén D-manitol +
cacbon D-fructose +
D-cellulose +
sucrose +
khoang -

“: khéng sinh trwdng hodc khong chuyén héa; “+”: ¢é sinh trudng va cé chuyén hoa.

Dic diém sinh hoc ching S. fredii T14 thudc
nhom truc khuén Gram (-) khong phat huynh quang,
& do phong dai 3000 va 10000 lan té bio co kich
thude 0,5 + 1,5 pm, sinh mang nh?ly bao kin té bao
(Hinh 1), day ciing 1a mot dic diém quan trong véi
nhém Rhizobium (Lopez-Baena et al., 2016; Sayyed

et al., 2011). Cac chung S. fredii c6 kha ¢ dinh dam
cao, phat trién nhanh, c¢6 kha nang tao ndt san trén cac
gidng dau twong & My, Trung Qudc va chau A, tong
hop nhidu loai  polysaccharide nhu
exopolysaccharide, lipopolysaccharide va cac vo
nhdy polysaccharide (Margaret et al., 2011).
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Chung S. fredii T14 sinh truong tt & ndng do
mubi 0,02 - 0,5% va giam sinh truong dan khi ndng
do mubi tang dén 2,5%, & néng dd mudi cao hon
ching khong phat trién. Nghién ciru cia Kucuk va
cong su (2006), cac chung S. frredii phat trién nhanh
thudng chiu dwoc ndng d6 mudi cao hon so véi cac
chung sinh trudng cham. Chung S. fredii T14 phat
trién t6t trong dai pH 6,0 - 9,0; nhiét do 24 - 42°C, sinh
truong toi thich & 30°C, khong phat trién & nhiét d¢ >
45°C. Két qua cuia chung t6i trong tu nhu két qua cua
Kucuk va cong su (2006) (Kucuk et al., 2006). Ching
S. fredii T14 c6 kha nang chuyén hoa nitrate thanh
nitrite va khong sinh gelatinase trong moi trudng nudi,
day ciing 1a mot dac diém cia chi Rhizobium (Hunter
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et al., 2007). Bén canh do, S. fredii T14 c6 kha nang
ddng hoa dugc: D-glucose, L-arabinose, D-manitol,
D-fructose, D-cellulose, Sucrose va khong c6 kha
ning déng héa D-xylose.

Anh huéng ciia nano kim loai Fe dén kha niing
sinh trwéng va polysaccharide ciia chiing vi khuan
Sinorhizobium fredii T14

Két qua cho théy, nano Fe & cac n6ng do 2,5, 10,
25, 50 ppm khong anh hudng t6i kha nang sinh truong
ctia chung S. fredii T14 (Hinh 2 a). Cac ndng d6 nano
Fe 100, 250 va 500 ppm gay trc ché su sinh truong
ctia vi khuan S. fredii T14, 1am giam 20, 35 va 46%
s0 lugng vi khuan (Hinh 2 b).
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Hinh 2. Anh huéng ctia ndng d6 nano kim loai Fe (a,b) va Co (b) dén sinh trwdng ctia vi khuén S. fredii T14.
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Hinh 3. Anh hwéng ctia ndng d6 nano Fe dén sinh tdng hop
polysaccharide ngoai bao cua S. fredii T14 sau 96 gio.

Sinh polysaccharide 1a mot ddc diém cua cac loai
Rhizobium, giup cac chung c6 kha nang bam dinh vao
1é cdy, chdng chiu tot hon véi moi truong khac nghiét,
gitp cdy trong giit dugce do am. Két qua cho thiy, hat
nano Fe co anh huong dén kha ning sinh téng hop
polysaccharide ctia vi khuan S. fredii T14, ham lugng
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polysaccharide cao nhat & néqg d6 nano Fe 2 ppm, véi
Fe 25 ppm, qua trinh sinh tong hgp polysaccharide
ngoai bao gidm nhe sau d6 lai ting ¢ cac nong d6 nano

Hinh 4. Anh hudng cta nano Fe néng do 250 ppm dén hinh
thai cia t& bao vi khuan S. fredii T14 (x 10.000).

Hinh thai té bao S. fredii T14 & ndng d nano Fe
250 ppm da thay dbi, 16p v6 nhdy bam quanh té bao
khong tron déu ma tao hinh elip. Bén canh d6, co
nhiéu dam nano Fe bam vao té bao vi khuén (Hinh 4).
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Nhu vay su tdc dong ctia nano Fe da lam 16p vo nhay
quanh té bao bi bién d6i dan dén mot phan
polysaccharide thoat ra ngoai dich nudéi nén ham
luong polysaccharide bi bién dong manh & cac ndng
do 100, 250 va 500 ppm.

Anh huéng ciia nano Cu dén kha niing sinh truémg
va polysaccharide cia vi khuan S. fredii T14

Mirc d6 sinh truong cta vi khuan S. fredii T14
giam dan khi nong d¢ hat nano Cu tang: ¢ nano Cu
ndng d6 5, 10 va 25 ppm da lam giam sinh truong 23,
61 va 68% cua chung & 32 gio, & 24 gid & cic nong
d6 50, 100, 250 va 500 ppm déu khong cho thdy su
sinh truéng (Hinh 5). Hinh anh té bao & d6 phong dai
20.000 1an cho thdy, nhiéu thanh t& bao vi khudn bi
thing (Hinh 6), chinh diéu nay da gay chét té bao, nén
sau 24 gid khong phat hién thdy su phat trién cia
chuing.
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Hinh 5. Anh huéng ctia ndng do nano Cu dén sinh trwdng
clia chiing S. fredii T14.
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Hinh 6. Anh hudng ctia nano Cu & néng dé 50 ppm dén hinh
thai cla té bao vi khuan S. fredii T14 (x 20.000) sau 24 gio.

Nano Cu & nong do 2 ppm khong anh hudng toi
kha nang sinh tong hop polysaccharide ctia vi khuan
S. fredii T14, nano Cu tir 5 - 500 ppm dé lam giam
kha ning sinh tong hop polysaccharide, nhu ¢ nong
d6 tir 25 ppm lwong polysaccharide hau nhu khong
dugc sinh téng hop, do & ndng dé nay chung vi khuén
d3 khong cho thay sy sinh truong (Hinh 7).
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Hinh 7. Anh hwéng clia nano Cu dén kha ning sinh tdng hop
polysaccharide ngoai bao ctia ching S. fredii T14 sau 96 gio
nudi cay.

Anh huwéng ciia nano kim loai Co dén kha ning
sinh truwéng va polysaccharide ciia ching S. fiedii
TT14

Trong 8 git dau nudi, chua nhan 13 tac dong cia
nano dén sinh truong cua vi khuén S. fredii T14. Sau
24 gioy va 32 gio, két qua cho thdy hat nano Co & cac
ndéng do 2,5 va 10 ppm khong anh huong dén sinh
truong ctia ching vi khuan, ¢ ndng d6 25 va 50 ppm,
kha nang sinh truong cua vi giam khoang 20% va &
ndng do 100, 250 va 500 sinh truong giam lan luot 25,
26 va 73% so voi dbi chimg (Hinh 8).
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Hinh 8. Anh huéng ctia nano Co dén sinh trwéng clia chiing
S. fredii T14.

O cac nong dd nano hat Co 2-10 ppm déu lam ting
kha ning sinh tong hop polysaccharide ngoai bao ciia
ching S. firedii T14. O nong d6 100 va 250 ppm khong
anh huong dén lugng polysaccharide, tuy nhién &
nong do 500 ppm trc ché manh sy sinh truong cia
chung (giam 73%) do d6 c6 anh huong 16n dén ham
lugng polysaccharide tong hop.

Cac két qua cho théiy, nén st dung néng d6 nano
Fe va Co dudi 10 ppm va nano Cu dudi 2 ppm thi phu

hop cho su sinh truong va sinh polysaccharide ngoai
bao cua chung S. fredii T14.
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Hinh 9. Anh huwéng ctia nano Co dén kha ning sinh téng
hop polysaccharide ngoai bao clia ching S. fredii T14 sau
96 gi® nudi cay

Anh hwéng ciia cac hat nano kim loai dén kha ning
sinh trwéng in vitro cia ciy dau twong

Anh hudng cia cac nano kim loai Fe, Cu va Cova
chung vi khuan S. fredii T14 dén sy sinh trudng va
phat trien cia cdy dau tuong va s lugng not san hinh
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thanh, & cac ndng d6 nhu sau, nano Fe: 2 ppm va 250
ppm; nano Cu: 2 ppm va 25 ppm; nano Co : 2ppm va
100 ppm.

Két qua & nano Fe & ndng d6 250 ppm va Co &
nong d6 100 ppm anh huong manh dén sinh truong
clia cdy dau tuong, cay c6 hién tugng vang va dom 14,
cdy coi coc, trong khi d6 ¢ thi nghiém c6 bd sung vi
khuén va Fe 2 ppm, Cu 2 ppm va Co 2 ppm, cdy c6
biéu hién 14 phat trién tot, xanh va cay khoe (Hinh 10).
Nhu vay, bo sung nano Fe, Cu va Co & nong do 2 ppm
kha nang phét trién ciia cdy t6t hon vé chiéu cao, khoi
luong cay va khdi lugng ré.S6 ndt san hinh thanh trén
nhiéu & thi nghiém c6 bd sung vi khudn S. fiedii T14,
v6i bo ré phat trién va nbt sin nhidu, ching t6 vi
khuan da cong sinh véi 1 cay dau dé hinh thanh ndt
1& ¢b dinh dam. Pay 1a cac ndt ré hiru hiéu véi dic
trung déu c6 sic hong khi gia phdu. Véi Fe ¢ ndng do
250 ppm va Co ¢ nong d6 100 ppm anh huéng khong
t6t dén sinh truong cua cdy, luong ndt san tao thanh
thap, trung binh 1a 20 nét va 0 ndt trén cy.

o/c(-) B/c(+) Fe2 Fe 250

Cu2 Cu2s Co2

Hinh 10. Anh huéng clia cac nano kim loai dén sinh triwdng ctia cay dau twong trong phong thi nghiém.

100 - SChiéu cao cay, cm

Cu2

Fe 2

® Khéi lwong cay, g

Thinghiém

ZKhéi lwong ré, g 86 lwong nét san

Co 100

Hinh 11. Anh hwéng ctia nano kim loai va vi khuan cb dinh dam T14 dén sinh trwdng va sb lwgng nbt san trén cay dau twong.
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Hinh 12. Pau twong khéng x& ly nano: khéng bd sung vi
khuan (A), c6 bd sung vi khuén T14 (B).

Blan ]

Hinh 14. Bau twong x& ly nano Cu 2 ppm (A) va 25 ppm (B).

Thong qua céc thi nghiém trén cho thdy nén sur
dung cac nano kim loai Fe, Co va Cu ¢ ndng d6 phu
hop 2 ppm s& co tac dung tich cuc dén sinh trudng,
tao ndt san cb dinh dam trén cay dau tuong DT26.

Su hién dién cla cac hat nano trong dat co thé 1am
giam tinh da dang va chtrc nang cia vi sinh vat trong
dét. Tuy nhién, cling c6 nhirng nghién ctru chi ra tac
dong tich cyc cua NPs ddi voi cong d(‘”)ng vi sinh vt
dét. Cac twong tac cac hat nano-vi khuén phu thudc
véao diéu kién va néng d6 nano str dung. CAu tric bé
mit té bao ctia Rhizobium leguminosarum bv. viciae
3841 khi xir ly v&i nano TiO2 & nong d6 250 hozc 750
mg/L phat hién cac vét nit va nép nhin. N6t san &
viing ¢6 nano Ag lam mét 16p mang peribacteroid va
vi khuan ndt r& bi bién dang (Tian e al, 2019).
Ghafariyan va cong su (2013) cho rang nong do thap
ctia nano Fe gitip ting dang ké luong chit diép luc
trong la cua cdy dau nanh. Theo Fan va cong su
(2014), cac suy giam su cng sinh gitta cay ho dau voi
Rhizobium leguminosarum sau tiép xuc v6i nano
TiO2 do sy thay dbi hinh thai & mang ngoai cua vi
khuén, lam thay ddi trong thanh phan cua
polysaccharide thanh té bao. Hién tai khong c6 du
bang chimg lién quan dén sy nhay cam ciia cac loai /
chung rhizobial khac nhau ddi véi cac hat nano, tuy

o
Hinh 13. Bau twong xt ly nano Fe 2 ppm (A) va 250 ppm (B)

Hinh 15. Bau twong x& ly nano Co 2ppm (A) va 100 ppm (B).

nhién, cac nghién ciru so sanh gitra vi khuan ving ré
va cac vi khuan goi y rang cac phan { ung khac biét co
thé xay ra. Vi du, hoat dong khang khuén ctia cac hat
nano ZnO dugc chirng minh 1a phu thudc vao loai vi
sinh vat voi Pseudomonas putida (rc ché sy phat
trién), voi vi khuan cb dinh nito Sinorhizobium
meliloti (diét khudn) (Tian e al., 2019). Hién cac bang
ching vé cac co che tac dong kich thich cua NP dm
v6i sy hinh thanh ndt san con it, nhung da c6 mot )
suy doan. Vi du, sy phét trién ndt san dugc ting cudng
& dau tuong tiép xtic véi cac hat nano mang dién tich
duong Fe304 dugc cho do ching cung cap Fe (Burke
et al., 2015) mot yéu t can thiét cho vi khuan c0 dinh
N2 (Brear et al., 2013). Ngoai ra, hat nano sit co thé
gy tac dong vao yéu to tao nét san va genistein (mot
isoflavone tiét ra tir r& chinh) diéu nay lam ting sy
biéu hién ciia Bradyrhizobium japonicum. Anh hudng
clia cac hat nano dén Mycorrhiza va Rhizobium phu
thudc vao operon YABC duogc chirng minh 1a duoc
diéu chinh boi cac hat nano Fe;O4. Diéu nay dan dén
su cai thién ndt sdn duge quan sat théy trong cdng sinh
gilta cay dau twong va Bradyrhizobium japonicum
(Ghalamboran, 2011).

KET LUAN

Nghién ctru mdt s6 dac di€ém sinh hoc cho
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thay chung S. firedii T14 ¢6 kha ning phat trién ¢ pH
6 - 9, chiu mubi dén 2,5% phat trién tot & nhiét do
37°C, ¢6 kha nang chuyén hoa manh nitrat thanh nitrit
va khong phan giai gelatine. Anh hudng cta cac nano
kim loai dén sy sinh truéng ciia vi khuan S. fredii T14
ty 1€ thuan véi néng d6 nano st dung. Nano Fe va Co
< 250 ppm it anh huong dén kha ning sinh
polysaccharide ngoai bao, trong khi nano Cu trc ché
manh kha ning sinh polysaccharide ciia ching. B6
sung nano Fe, Cu va Co & nong d¢ 2 ppm giup kich
thich sy sinh truong, phat trién ciia cay dau tuong va
s6 luong ndt san hinh thanh trén ré. Sit o nong d6 250
ppm va Co 100 ppm lam giam sy sinh truedng va hinh
thanh ndt san.

Loi cam on: Nghién curu nay nhdn duoc su hé tro
kinh phi tir nhanh s6 7 thuée hop phan IT “Nghién ciru
img dung cdc ché pham nano trong trong trot”, MS:
VAST.TP.NANO.02/15-18 thuéc D dn trong diém
cdp Vién Han lam Khoa hoc va Cong nghé Viét Nam
va trang thiét bi ciia phong Thi nghiém Trong diém
Cong nghé Gen, Vién Cong nghé Sinh hoc.
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EFFECTS OF METAL NANOPARTICLES OF IRON, COPPER AND COBALT ON THE
GROWTH OF NITROGEN-FIXING BACTERIUM SINORHIZOBIUM FREDII T14 AND

NODULATION IN SOYBEAN ROOTS

Phan Thi Hong Thao!, Pang Thi Nhung!, Tran Thi Huong!, Nguyen Van Hieu', Nguyen Thi Hong Lien!,
Nguyen Vu Mai Linh!, Dao Thi Hong Van?, Nguyen Tuong Van!, Nguyen Hoai Chau®

!Institute of Biotechnology, Vietnam Academy of Science and Technology

’Hanoi Open University

3Institute of Environmental Technology, Vietnam Academy of Science and Technology

SUMMARY

Soybean is a high valuable crop of Vietnam and many other countries. The ability of soybean plants in
nitrogen fixation and soil improvement is attributed to their symbiosis with different rhizobia in the root nodules.
It has been well documented that members of genus Rhizobium are the most effective in nodulation and nitrogen
fixation in legumes. Recently, in oder to minimize undesired accumulation of agro-chemicals and metal salts in
soil, nanotechnology products have been intensively studied and applied as nanofertilizers. In this report, the
effect of nanoparticles of iron, cobalt and copper on the in vitro growth of nitrogen fixing bacterium
Sinorhizobium fredii T14 and nodulation in the root of soybean DT26 was studied. In the cultures of S. fredii
T14, nano Fe at the final concentrations of 2, 5, 10, 25 and 50 ppm did not affect the growth, but the latter was
reduced of 20, 35 and 46% at 100, 250 and 500 ppm, respectively. No growth inhibition was observed at nano
Co concentrations below 10 ppm, while it was reduced of 73% at 500 ppm. Nano Cu seemed to have significant
adverse effect on S. fredii T14, showing growth inhibition of 23, 68 and 100% at the concentrations of 5, 25 ppm
and 50 ppm, respectively. The production of extracellular polysaccharide by S. fredii T14 was not affected at the
concentrations of nano Fe and Co below 250 ppm, while drastic decrease occurred at the presence of nano Cu.
Laboratory experiments showed that nanoparticles of all three studied metals at extremely low concentration of
2 ppm significantly increased the number of effective nodules in the roots of soybean DT26 and enhanced the
plant growth.

Keywords: metal nanoparticles, nitrogen-fixing bacteria, Sinorhizobium fredii T14, soybean, soybean-
nodulation
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