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Tom tit:

Nano silica ¢é kich thuée 20-50 nm, dwoe ché tao bing phwong phap sol-gel két hop siéu am, dwoc sir dung nhim
muc dich thir nghlem tac dfng ctia nano silica dbi voi s phat trién cia vi khuan Bacillus subtilis GB03 trong phong
thi nghi¢ém. Pong thoi, danh gia hi¢u qua cia nano silica tich hop vi khuén B. subtilis GB03 dén su sinh truwéng cia
cﬁy dwa lwéi (Cucumis melo). Két qua cho thiy, nano silica 6 ndng dé 10 pg/ml cé tac dong tich cwe doi véi sy phat
trién cia vi khuin B. subtilis GB03. Trong thi nghiém in vivo, nhém nghlen c1ru da quan sat dwoc hién twong cac
phan tir nano SiO, bam vao bé mit vi khuin va sy xAm nhap ciia vi khuin vao ré cay Dong tho’l, su tich hop cua vi
khuan va nano sﬂlca o nong do 10 pg/ml ciing cho thay tac dong tot dén ty 1€ va toc do nay mam, su phat trién cia
b0 re, thoi glan sinh truéng, chiéu cao va kha ning phan nhanh cua ciy dua luéi. Nghlen ciru mé ra hmmg phat
trién ché pham két hgp nano silica-vi Khuén endophyte co nguon goc tw nhién thay thé cho cac loai thudc hoa hoc
daé phat trién ciy duwa lwéi néi riéng va cay trong no6i chung.

Tir khéa: Bacillus subtilis, cdy dwa lwéi, Cucumis melo, nano silica, sol-gel.

Chi s6 phén loai: 4.1

vét. Nhiéu nghién ctru da chi ra r?mg, céc hat nano silica rat
¢ ¥ nghia trong viéc phat trién kha nang dé khang & thuc
vét [3, 4]. Silica dugc coi nhu mot vi chét thiét yéu va dugc
biét dén voi vai tro gitip tang cuong sy phat trién cua thuc
vat. Ung dung cua silica d6i v6i thuc vat da duge ghi nhan
trong nhiéu nghién ciru trude day [5, 6].

Gidi thiéu

Vi khuén noi cong sinh thue vat (vi khuén endophyte)
duoc tim théy & hau hét céc loai thuc vat. Nghién cuu vi
khuin endophyte cho thdy chung giup thic diy thuc vat
tang truong, ting ning suat va dong vai tro 1a mot tic nhan
didu hoa sinh hoc. Ngoai ra, chiing con ¢ tiém ning loai bo
cac chat gy 6 nhidm trong dat bang cach ting cudng kha
nang khu dgc trén thyc vat, 1am cho dét tré nén mau ma.
Hién nay, nhiéu nha khoa hoc quan tdm phat trién cac (mg
dung cong nghé sinh hoc cua vi khuén endophyte dé phat
trién cac gidng cay trong c6 kha nang khir doc, dong thoi co
kha ning san xuat sinh khdi va nhién liéu sinh hoc [1, 2].

Céc nghién cuu tich hop vat liéu nano véi vi khuén
endophyte méi xuat hién gan day va chi co mét sb it bao
céo duoc cong b [7, 8]. Do d6 trong cong trinh nay, chung
t6i tién hanh nghién ctru anh hudng ctia sy tich hop vi khuan
endophyte (Bacillus subtilis GBO3) v6i nano silica dugc ché
tao bang phuong phap sol-gel ket hop siéu am nhim muc
dich phat trién ché pham c6 ngudn gdc ty nhién, an toan khi

Nhitng nim gin day, cong ngh¢ nano da tr¢ thanh mot g dung.

linh vuc nghién ctru hap dan va duoc tmg dung nhiéu trong

cac nganh y sinh va nng nghiép. Trong nong nghiép, nang
suit cta cdy trong duoc cai thién dang ke nho st dung cac
chit dinh dudng trung - vi lugng thiét yéu dudi dang phan
bon nano. Silica ton tai phong phu trong dit va duoc hap thu
tir dt thong qua r& cua cay va luu lai trong than cua thuc
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Vat liéu va phuong phap nghién ciu
Héa chit va vi sinh vit

Cac hoa chét duogc st dung dé tao nano silica bao gém:
tetraetyl orthosilicat (TEOS) - Si(OC,H,), 98% (Sigma -
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Abstract:

Nano silica of size 20-50 nm prepared by the sol-gel
method was used to test the effect on the growth of
Bacillus subtilis GB03 in in vitro bioassay and evaluate
the effectiveness of integrating nano silica and B. subtilis
GBO03 for the growth of melon crop (Cucumis melo).
The results showed that nanosilica at a concentration of
10 pg/ml had a good effect on the growth of B. subtilis
GBO03. In the in vivo experiment, not only the incident of
silica nanoparticles adhering to the bacterial surface but
also bacterial invasion and penetration on the roots were
observed. Besides, the mixture of B. subtilis GB03-nano
silica at 10 pg/ml also showed a good impact on the rate
and speed of germination, the development of the roots,
growth time, height, and branching of the melon plant.
The study suggested the development of natural-derived
nano silica-endophytic bacteria preparations to replace
synthetic chemical pesticides used in agriculture.

Keywords: Bacillus subtilis, Cucumis melo, melon plant,
nanosilica, sol-gel.
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Aldrich, Buc), polyethylene glycol 400 (PEG 400) 99%
(Merck, Dirc), amoniac (NH,) 25% (Merck, Durc) va mot sO
dung moi nhu ethanol, methanol, nudc ct hai lan.

Chung vi khuan endophyte st dung trong nghién ctru 1a
Bacillus subtilis GB03 & dang sinh khdi kho do TS Chang
Ho Chung thudc Vién Vit li¢u Sinh hoc Jeonju - Han Quéc
cung cap. Moi truong nudi cdy vi khuan dugc s dung
trong nghién ctru 1a Luria-Bertani (LB) ¢6 thanh phan (g/1):
peptone 10, cao nim men 5, NaCl 10.

Phwong phap

T o”hg hop nano silica: nano silica dugc diéu ché dya trén
phuong phép sol-gel két hop siéu am. Str dung 2,0 g TEOS
hoa vao 50 ml ethanol thu dugc dung dich tién chét - dung
dich 1. Hoa tan 1,0 ml H,O vao 50 ml ethanol thu dugc dung
dich 2. Hoa 100 ml PEG 400 vao 400 ml ethanol, cung v6i
d6 thém NH, vao hdn hop trén dén khi pH~13 thu dugc
dung dich 3 1a mo6i truong phan ung. Sau khi da thu dugce
ba dung dich trén, tién hanh nho dong thoi dung dich 1 va
dung dich 2 lién tuc vao dung dich 3 véi tbe d6 0,5 ml/phut
trong 4 gid, cdc phan ing duoc dit trong bé siéu am 37 kHz,
nhiét d6 80°C, khudy co 350 vong/phut. Sau khi nho hét
dung dich 1 va dung dich 2, tiép tuc siéu 4m hon hop thém
15 gio. Trong qua trinh phan @mg b6 sung ethanol, NH, aé
duy tri méi truong phan tmg. Sau khi dimg bo sung ethanol,
tiép tuc tién hanh gia nhiét, siéu 4m va khudy co dé loai bo
ethanol trong cdc phan tng, thu san pham. Két qua thu duoc
1a dung dich nano silica stir dung trong thuc nghi¢m.

Pdnh gid cdu tric hat:

Do tan xa anh sang dong hoc - Dynamic Light Scattering
(DLS): phan b kich thudc hat va gian d thé zeta cua dich
phan tan nano silica dugc xac dinh bang phuong phap DLS
trén may ZS-100 cua hang Horiba.

bo phé FT-IR va chup anh TEM, SEM: xac dinh nhanh
dic trung cdu trac ciia mau nano silica bang phuong phap
do pho FT-IR trén méay phan tich quang phd hong ngoai FT-
IR TENSOR II (Bruker, Buc). Kich thudc hat nano silica
dugc xac dinh bang phwong phap TEM va phuong phap
SEM. Anh TEM dugc do trén thiét bi kinh hién vi dién tir
tmyén qua JEM 2100 (JEOL - Nhat Ban) va anh SEM duogc
do trén thiét bi kinh hién vi dién tir quét phat xa truong
Hitachi S-4800 (Nhat Ban), dat tai Vién Khoa hoc Vit li¢u,
Vién Han lam KH&CN Viét Nam.

Nubi cdy vi khudn: ching vi khuan B. subtilis GB03
ban déu duoc luu trir & dang sinh khéi khé. Vi khuan dugc
hoat héa trén méi truong LB long, tién hanh nuéi lic 200
vong/phut ¢ nhiét do 35-37°C trong vong 24 gio. Sau 24
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gio, dung que cdy vong thao tic vo tring, nhing vao dich
mau dé co cac vi khuan mudn phan 1ap. Ria cac duong trén
dia petri c6 chira méi truong thach LB. Sau mdi duong ria
lién tuc d6t khir triung que cdy va 1am ngudi trude khi thuc
hién thao tac tiép theo va giir trong tu 4m 32°C/24 gid dé
xéac dinh hinh thai khuan lac. Tién hanh quan sat hinh thai
khuén lac cta ching vi khuén xac dinh d6 thuan. Chuyén
mot khuén lac thuan tir dia méi nhan vao binh tam giac chua
50 ml méi truong LB nhan gidng dich thé. Nudi trén may
lic 200 vong/phiit & 35-37°C trong 24 gio. Xac dinh mat
d6 vi khuan trong binh nudi bang phuong phap dém khuan
lac trén dia thach. Céy 15 ml dung dich vi khuan c6 mat do
10° cfu/ml vao binh chira 150 ml mdi trudng nudi cay (ty
1¢ 10%). Lap lai qua trinh nudi trén may lic voi cac ché do
nhu trén trong 24 gio.

Khdo st anh hwéng ciia nong do nano silica dén sy phat
trién ciia vi khudn B. subtilis GB03: anh huéng ciia ndng
d6 nano silica d6i voi sy phat trién cua vi khuan theo thoi
gian da duoc thuc hién trong nghién ctu. Tién hanh tron
nano silica & cac ndng d¢ (0; 10; 30 va 50 pg/ml) v6i 50 ml
mbi trudng LB duge pha sin trong cac trong dng nghiém.
Sau d6, 5 ml vi khuan B. subtilis GB03 dat mat do 10° cfu/
ml duoc thém vao mdi dng mdi trudong LB chira nano silica
ndng d6 khac nhau. Tién hanh nuéi lic 200 vong/phit &
nhiét do 37°C. Ct sau bon gid, lay 100 pl méi truong pha
lodng trong 6ng dua 1én trén bé mat cac dia thach bang que
thily tinh v6 tring va tién hanh dém khuén lac trén dia &
37°C bang ky thuat ciy bé mit.

Khao sat anh huong cua nano SiO-vi khuan dén kha
ndng sinh trueong va phat trién cia cdy dira lwéi: hat gidng
dua F1 Kim C6 Nuong dugc san xuat boi Cong ty TNHH
KNOWN-YOU SEED, Pai Loan. Tuyén chon hat (hat to,
may, chic) va dem 30 hat ngdm trong 20 ml nuéc cit dbi
v6i mau ddi chimg va 30 hat trong 20 ml hon dich nano
Si0,-vi khuan B. subtilis GB03 & ndng d6 10 pg/ml, mat do
vi khuan dat ~10° d6i véi cong thire thir nghiém & nhiét do
25-30°C trong 2 gid, U cho nit mam rdi gieo 1 hat/ld vao
khay loai 50 15/khay. Sau d6 tudi dung dich nano-vi khuan
1én bé mat khay giéng, tudi 2 1an vao lac moc mam déu va
5 ngay sau moc. Sau khoang 10-12 ngay wom, lic nay cay
da cho ra 2 14 chinh, tién hanh di chuyén cay con sang chau
bau dit (60% xo dira; 10% tro trdu hun; 30% phan trin qué;
tron déu cac thanh phéan cta gia thé, sau d6 ding mang phu
day kin va tudi nude 4m trude khi trong 1 tudn). Ctr 7 ngay
tu6i dung dich nano-vi khuén 1 1an. Tién hanh khao sat cac
chi tiéu: ty 1& va téc d6 nay mam, kha ning bam dinh vi
khuén 1én ré cay, su phat trién cua bo ré, ting truong chiéu
cao cdy (cm). Thi nghiém duoc bé tri theo kiéu ngau nhién
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hoan toan vdi 2 cong thire néu trén, gitta 2 cong thirc co6 giai
phan cach vai 3 1an nhic lai, mdi 1an nhéc lai trong 3 cdy, xt
1y s6 liéu bang phan mém MS Excel 2016.
Keét qua va thao luan

Khao sdt ciu triic hat nano silica diéu ché dwoc

Két qua phan tich bang phuong phap tan xa anh sang
dong DLS (hinh 1) cho thdy, miu nano silica thu dwoc co
kich thudc hat trung binh 1a 109,7 nm va thé zeta 1a -48,2

mV. Diéu nay cho théy mau c6 d6 6n dinh cao, hé phan tan
s& chong lai su keo tu (thé zeta trong khoang +£40++60 mV).
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Hinh 1. Két qua phén tich miu nano SiO,. (A) phan bd kich thudc hat;
(B) thé zeta.

Anh TEM (hinh 2A) ctia miu nano silica cho thdy, cac
tiéu phan SiO, dat kich ¢ 20-50 nm va phan b kha déu
trong moi truong phan tan. Trén anh SEM (hinh 2B), cac hat
SiO, ¢6 kich ¢& khoang 40-70 nm, 16n hon so v6i két qua do
duoc qua phan tich TEM.

50 nm 20nm

Hinh 2. Két qua phan tich miu nano SiO,. (A) anh TEM; (B) anh SEM.

Két qua do phd hong ngoai bién d6i Fourier (FT-IR)
(hinh 3) cho thdy, peak tai 1115 cm™ v&i vai nho ¢ 1200
cm’! va peak & 840 cm! tuong mg voi dao dong hoéa tri bat
d6i xtg va dao dong hoa tri ddi xtg ciia nhom Si-O. Dao
dong ubn Si-O-Si xuét hién & peak hap phu 460 cm. Dai
peak hap phu cudng do thip & 672cm™! ing véi tin hiéu cua
vong siloxane trong mang [9-12]. Peak 951 cm™! dugc gan
cho dao dong lién két Si-O [13]. Dai peak cuong do rong tai
3450 cm™ va 1640 cm™ twong Gmg v6i dao dong hoa tri va
dao dong udn ctia phan tir nuée hydrat hda. Bén canh dé 1a
cac peak dic trung cho tin hiéu ciia PEG 400. Peak ~2870
cm! va 1455 em! 1an luot trong Gng v6i dao dong hoa tri
va dao dong udn cua nhom C-H. Peak tai 1298 cm’! twong
ung voi dao dong hoa tri nhom C-O. Céc peak tin hi¢u ¢ 951
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Hinh 3. Phé IR ciia mAu nano SiO,.

cm! va 3450 cm! cho thdy su hinh thanh lién két hydro giira
nhém -OH cc tiéu phan nano va nguyén tir O hodc -OH ciia
PEG 400 [14]. Két qua kiém tra IR cho thiy c6 su tuong tac
gilra chat boc va cac tiéu phan Si0,, tuy nhién tuong tac con
yéu, cic tiéu phan nano co xu huorng hinh thanh céc tiéu
phan dong dang véi mirc ning lwong hinh thanh mang thap
hon mirc ning lwong cua cac tiéu phan voi polymer boc.
C6 thé khéng dinh cac hop chat polymer cho vao trong qua
trinh téng ho*p chi mang tinh chat 12 nén cho qua trinh phan
g, giup 6n dinh céc tiéu phan hinh thanh & kich thudc da
dinh trudc.

Khdo sdt anh hwéng ciia néng dp nano silica dén sw
phat trién cia vi khudn B. subtilis GB03

Két qua (hinh 4) cho thdy anh hudng cia cac nong do
nano silica khac nhau dén sy phét trién cta vi khuan B.
subtilis GB03. Sy phat trién cta vi khuan phu thudc vao
ndng d6 nano silica va thoi gian nuéi. Trong 24 gid dau,
vi khuan phat trién va sinh truong binh thudong, mat do vi
khuén ting tuyén tinh theo thoi gian. Sau 48 gi0 thi nghiém,
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Hinh 4. D6 thi biéu dién moi quan hé giira mat do vi khuin va ndng
do nano SiO,.
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mat do vi khuan dat gi4 tri cao nhét (1,1x10° cfu/ml) tai
ndng do nano SiO, (10 ug/ml) thap nhat trong ba nong do
thi nghiém, trong kh1 d6 vi khuan ¢ mau dbi ching chi dat
6x107 cfu/ml. Tir 48 dén 72 gi0, mat do vi khuan bat dau
giam ¢ tat ca cac mau thi nghiém. Trong toan bd qua trinh
thi nghiém, mat d6 vi khuan B. subtilis GB03 & miu chua
nano SiO, (10 pug/ml) luén dat gia tri cao nhét so véi tat ca
cic mau con lai. Sy thay d6i ciia mat do vi khuan theo nong
d6 nano silica trong nghién ctru nay phu hop véi nghién ctiru
truge day cua nhom tac gia Boroumand va cong su (2020)
[15]. Nghién ctru cia nhom tac gia nay da cho thay anh
hudng cua nong d6 nano silica ddi v6i su phat trién cia
chung vi khuan endophyte Pseudomonas stutzeri. Theo do,
két qua nghién ctru cho thiy & nong do nano silica 0,07 pg/
ml, vi khudn P, stutzeri phat trién c6 mat do cao nhét, theo
sau 1a néng do 0,05 pg/ml tai thoi diém 48 h. Trong khi
d6, tai nong do nano silica 12 0,1 pg/ml, mat d6 vi khuan P,
stutzeri thép hon so voi hai néng do trén & moi thoi diém
so sanh [15]. Nhu vay, vi khuén s& phat trién t6t nhat & mot
nong do silica thich hop, nong d¢ silica qua cao co thé gay
ra (rc ché vi khuan. Do d6, chung t6i lwa chon nong do nano
SiO, 10 pg/ml cho cac th nghiém trén cay dua ludi tiép
theo.

Anh hwong cua nano SiO -vi khudn dén kha nang
sinh truwéng va phadt trién ciia cdy dwa luoi

Trong nghién ctru nay, chiung t6i da ngdm 1 truc tiép hat
gidng cay dua ludi trong hdn hop nano-vi khuan B. subtilis
GBO03 cho dén khi nay mam. Sau d6 trong thity canh ¢6 tudi
dung dich hdn hop nano-vi khuan dé tién hanh chup SEM
va quan sat sy phat trién cua bo ré. Sau khi tréng vao bau
dat, chung t6i str dung phan bon binh thuong ma khong tiép
thém dung dich tich hop va quan sat sy sinh trudng cua cay.
Qua quan sat cic mau thi nghiém xir Iy hat giéng véi nano
silica-vi khuan B. subtilis GBO3 cho thdy, sau 48 h tit ca
cac hat thir nghiém (100%) déu nay nam twong ty nhu cac
hat ddi chimg. Mot sé nghién ciru trude day cho thiy silica
hay nano silica c6 tac dyng kich thich sy nay mam cua hat
giong do tac dung sinh hoa co thé lam giam san xuat axit
abisicic va tang muc gibberellin [16, 17]. Li va Ma (2002)
[18] d4 bao céo rang, khi ham luong silica trong dat co nong
d6 trong khoang 55 den 203 mg/kg, hoat tinh cua protease,
lipase trong hat va téc do ho hip tang 1én, thuce day qua trinh
nay mam cua hat cdy dwa chudt, sic song cua hat giéng
ciing dugc tang 1én déng ké. Nghién ctru cua Rathinam va
cong su (2011) [19] cho thdy, ty 1é nay mam cua hat ngd
cao hon (tir 2-11%) khi chung dugc trong trong dat c6 tron
v6i vat liéu nano silica & ndng d6 100 dén 400 pg/g so véi
mau dbi chimg va mau dat tron véi silica thong thuong.

Khi tién hanh nghién ctru cac mau ré cay dua ludi duoc
xtr Iy v6i nano silica-vi khuan B. subtilis GB03 trong diéu
kién ndng do nano silica 10 pg/ml va i hat nay mam, ching
t01 da quan sat dugc hién twong cac phan tir nano SiO, bam
vao bé mit vi khuan va sy xAm nhap ctia vi khuan vao ré cay.
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Hinl} 5. Hinh anh hién vi dién tir quét (SEM) cf}a nano SiO, va vi
khuan B. subtilis: (A) nano SiO, bam vao vi khuan B. subtilis GB03
trong moi truong nudi cay LB sau 48 h thor nghiém; (B) nano SiO -vi
khuén B. subtilis GBO3 trén ré ctia mau cdy dua ludi trude khi dugc trong
vao bau dat.

Hinh 5A cho thiy, nano silica bam 1én bé mit cua vi
khudn, tir d6 tao diéu kién thuén lgi cho ré cay hép thu duoc
silica trong qué trinh vi khuan xdm nhap vao sau qua vo ré
(hinh 5B). Quan sat anh SEM céc mau ré thi nghiém c6 thé
thdy hon hop nano-vi khuan B. subtilis GBO3 bam trén bo
ré, tr d6 c¢6 nhitng tac dong tdi hoat dong cua bo 1€, anh
hudng toi kha nang sinh trudng va phat trién cua ciy trong
Qua theo doi, mau cay dua ludi duoc thir nghiém véi hon
hop nano silica-vi khuan B. subtilis GB03 ¢6 s6 luong 1& va
chiéu dai r& nhinh hon so v&i cong thirc ddi ching (hinh 6).

(A) (B)

Hinh 6. Anh huéng caa hén hgp nano SiO,-vi Khuén B. subtillis GB03
dén sy - phat trién ré va chleu cao ciy du’a lwéi Kim Co Nuwong: hinh
anh mAu déi chirng (©)va miu thi nghiém (T). (A) b rc céy dua luci
trude khi trong vao bau dét; (B) chiéu cao than sau trong 28 ngay.

Két qua theo dbi sy phat trién chiéu cao cua cac mau dua
ludi duge thé hién ¢ bang 1.

Bing 1. Chiéu cao trung binh ciia cic miu ciy dwa luéi theo thoi
gian (cm).

S6 ngay sau trdng (ngay)

Cong thire

14 21 28
Thi nghiém 22,93° 63,63° 107,04
Péi ching 21,53° 60,70° 101,20°
LSD, " 1,08 1,52 3,83
CV%™ 1,39 0,69 1,05

Trong ciing mdt dong, cac sd ¢ cliing chit céi theo sau gidng nhau thi khong
khéc biét & mirc y nghia p=0,05. *: gia tri sai khac nho nht c6 y nghia; **: hé
s6 bién thién.
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Bang 1 cho thiy toc do tang truong chiéu dai than chinh
0 cac giai doan sinh truong khac nhau 1a khac nhau. Ban
dau, cac cdy trong thir nghiém c6 chiéu cao tuong duong
nhau (~5 cm). Giai doan 14 ngay sau trong, cdc mau dua
thi nghiém c6 tdc do ting trudng chiéu dai than chinh cham
do cay dua phai trai qua qua trinh hdi xanh bén r& 2-5 ngay,
kha niang hut nude va dinh dudng han ché. O giai doan tiép
theo tir 14-21 ngdy sau trong, su ting truong cia cdy, dic
biét 1a sy kéo dai ciia cac 1ong rat rd rét. Luc nay cay vira
sinh truong sinh dudng vira sinh truong sinh thyc nén can
tac dong cac bién phap ky thuat hop 1y dé cay phat trién
chiéu dai, khdi lugng than 14 t6i vu nham tich lity vat chat
dé cay ra hoa, két qua. Giai doan sau trong tir 21-28 ngay,
toc do tang truong chiéu dai than ciia cc gidng dua ludi rat
manh, trong d6 & cong thirc chira nano silica ¢ chiéu dai
than chinh trung binh dat (107,04 cm), cao hon kha rd rét
so véi cong thire ddi chimg (101,20 cm) (hinh 6B). Két qua
nay cho thay, cac cy thir nghiém phat trién binh thudng va
t6t hon mau ddi chimg.

Nghién c1'ru cua Rathinam va cong su (2011) [19] vé anh
huorng cua nong d6 nano silica (100-400 pg/g) trong dat
den su phat trién sinh truéng ciia cay ngo cho thay, & mot
ndng d6 phu hop (100, 200 pg/g trong dat), nano silica co
tac dong tich cuc dén su sinh truong clia cdy ngd so voi
méu cay trong trong dit khong chira nano silica hay chira
silica thong thuong. Thi nghiém trén cdy cai xoong cua tac
gid Boroumand cting cong su (2020) [15] cho thidy ndong
d6 nano silica t6i uu st dung giup thu hoach dugc trong
luong khé thuc vat cao nhat 1a & 100 pg/ml. Mot s6 bao
céo trude ddy ciing chi ra riang, viéc cung cap silic, silica
hay nano silica vao trong dét trong co tac dong tich cyc lam
tang san luong, ning sut cta nhiéu loai cdy trong trong
nong nghiép. Nhu vay, di c6 kha nhiéu nghién ciru lién
quan dén thir nghiém anh hudng truc tiép cua silica, nano
silica hay cac hop chét cua silic anh hudng dén sy phat trién
ctia thyc vat. Tuy nhién, nhitng nghién ctru vé tac dong cia
tich hop vat liéu nano-vi khuan endophyte 1én thuc vat con
kha it. Vi du nhu bao cao cua tac gia Palmqvist va cong
su (2015) [7] da chi ra rang, nano titan c6 kha ning lam
tang cudng su phat trién ciia vi khuan B. amyloliquefaciens
va tich hop nano-vi khudn cua ching c6 tac dong tich cuc
lén & cua cdy cai diu (Brassica napus), giup ciy chong
tai bénh dém nau (Alternaria brassicae) trong qué trinh
sinh trudng. Mot nghién clru khac cua Luciana va cong
su (2019) [20] tht nghiém dbi khang vi khuan Ralstonia
solanacearum (gdy bénh héo xanh) trén khoai tay cua tich
hop vi khuan endophyte véi hdn hop nano silica va than chi
da chi ra, hdn hop nano silica va than chi c6 tic dong lam
tang nhanh sy phat trién cua 3 chung vi khuan endophyte
(Lysinibacillus, P. fluorescens va B. subtilis), trong d6 mét
d6 vi khuén B. subtilis dat cao nhit. Bén canh do, tich hop
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vi khuan B. subtilis-nano silica va than chi cling cho thay
hi€u qua e ché cao nhat doi véi sy phat trién cta vi khuan
R. solanacearum trong thi nghiém in vitro.

Két luan

Nghién ctru da ché tao dugc nano SiO, 20-50 nm bang
phuong phéap sol-gel két hop si€u am. Bén canh do, cac
phuong phap do phan tich cdu tric hat SEM, TEM, DLS,
IR di chi ra cdu trac va nhitng lién két co ban cua hat nano
silica dugc tong hop. Trong nghién ciru nay, ching toi da
quan sat dugc hién tuong cac hat nano silica bam 1én trén bé
mit vi khudn va thay sy xdm nhap cta vi khuan vao trong
ré ciy. Nghién ctru budc dau di khao st anh huong ctia tich
hop vi khuan B. subtilis GBO3-nano silica ¢ nong d6 10 pg/
ml dén cay dua ludi va cho thay, tich hop c6 tac dung lam
tang kha nang phat trién ctia bo ré, chiéu cao, thoi gian sinh
truongva kha nang phan nhanh cua cay theo thoi gian. Day
1a tién d& dé tiép tuc nghién ciru, phat trién cac ché pham
bao v¢ thuc vat sach va an toan vdi moi truong co chira tich
hop vi khudn-nano silica sir dung trén cay dwa ludi néi riéng
va cdy trong noi chung.

Tap thé tac gia xin tran trong cam on Uy ban Nhan dan
TP va So KH&CN TP Ho Chi Minh da hd trg thuc hién
nghién ctru thong qua dé tai: “Nghién ciru ing dung ché
pham nano-vi khuan PGPR nhiam phong trir bénh gia swong
mai trén cady dua lu6i”.
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