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TOM TAT

Nano bac duoc ching minh la c6 hiéu qua trong linh vuc cong nghé sinh hoc. Trong linh vuc c6ng nghé sinh

hoc thuc vat, hat nano c6 anh hu('yng tich cyc va tidu cyc dén sy tang trueong cia thuc vat. TAc dong cua cac hat
nano Ién cay tréng phu thudc vao thanh phén ham luong, kich thudc, tinh chét hoa hoc va vét ly cua hat nano
cling nhu cac loai thyc vat. Nghién ctu nay danh gia tac dong ctia hat nano bac Ién van dé nhidm khuan trong qua
trinh nudi cdy, su ting truong cia cdy nudi cdy trong hé thong vi thay canh va thich nghi cua cay trong & giai
doan vuon wom. Trong nghién cau nay, bé sung 7,5 ppm nano bac vao méi truong nudi ciy vi thiy canh cho thiy
gia tang sy ting trudng cua cdy Cuc la cao hon so vai cac ndng do khac sau 2 tudn nudi cdy. Két qua dinh danh va
dinh luong ham lugng vi sinh vat trong méi truong nudi ciy vi thay canh bing 4 phuong phap thu, trong do dinh
luong cho vi khudn 13 phuong phap Bergey, 1SO 16266 va NHS-F15; dinh lugng cho ndm la phuong phép 1SO
21527-1. T4t ca cac phuong phép cho thiy ¢ ndng d6 7,5 ppm nano bac thi 1am giam ham luong vi sinh vét cua 8
lodi vi khuin (Corynebacterium sp., Enterobacter sp., Arthrobacter sp., Agrobacterium sp., Xanthomonas sp.,
Pseudomonas sp., Micrococcus sp. va Bacillus sp.) va 3 loai nim méc (Aspergillus sp., Fusarium sp. va
Alterneria sp.). Khi chuyén ra giai doan vuon wom sau 4 tuin, cdy Cuc cho ty 1¢ sdng sét cao (100%) va sy ting
trudng tét hon so vai cac nghiém thuc khéc thé hién & hiu hét cac chi tiéu nhu chiéu cao cay (13,3 cm), sb la/cay
(14,67 13), s6 ré/cay (26,67 r&), chiéu dai 14 (4,03 cm), chiéu rong 14 (3,77 cm), khéi lugng twoi (3816 mg) va khéi

lugng khd (216 mg).

Tir khéa: Cay Cuc, dinh danh, dinh lirong, nano bac, vi sinh vat, vi thaiy canh.

PAT VAN BE

Tac dong khéang vi sinh vat cua nano bac da
dugc cha y tir rat 1au va ngay nay nano bac véi kich
thuoc dao dong tr 1 — 100 nm da dugc wng dung
nhiéu trong y duoc. Pa c6 mot vai nghién ciu tac
dong ciia nano bac 1én thuc vat. Gan day, Krishnaraj
va dong tac gia (2012) nghién ciru anh hudng cua nano
bac trén déi twong Bacopa monnieri va nhan thay ring
nano bac tong hop sinh hoc cé hiéu qua dang ké trong
nay mam; tong hop protein, carbohydrate; giam ham
luong phenol; hoat dong sat trung va xuc tac. Nano bac
tong hop sinh hoc ting cudng sy nay mam cua hat
giéng va tang truong cay Boswellia ovaliofoliolata
(Savithramma et al., 2012). Nano bac gia ting Sy sinh
truéng thuc vat va cdc thudc tinh sinh hda cia Brassica
juncea, dau va ngd (Salama, 2012; Sharma et al.,
2012). Tuy nhién, Gruyer va dong tac gia (2013) bao
céo rang nano bac vira c6 tac dung tich cuc va tiéu cuc

1&n sy kéo dai ré tly thugc vao cac loai thuc vat. Ngoai
ra, Yin va dong tac gia (2012) da nghién ctu anh
huong ciia nano bac 18n kha nang nay mam caa mot s6
loai thuc vat (Lolium multiflorum, Panicum virgatum,
Carex lurida, C. scoparia, C. vulpinoidea, C. crinita,
Phytolaca americana, Scirpus cyperinus va Lobelia
cardinalis) va nhan thiy nano bac ting cuong ty 1& nay
mam cua mot E. fistulosum. Nano bac kich thich sy
tang trueong cua ré bang cach chan tin hiéu ethylene
trong cdy Crocus sativus (Rezvani et al., 2012). Téc
dong cuta nano bac Ién hinh thai va sinh Iy cia cay phu
thudc vao kich thude va hinh dang ctia nano bac (Syu et
al., 2014).

Trén linh vyc ndng nghiép ¢ Viét Nam, hién nay
thi truong trong nudc xuat hién nhiéu ché pham dung
dich nano bac sir dung trong nudi tréng thuy san
phong bénh cho tdm, c4; hoic trong trdng trot phong
ngtra sau bénh cho cay trong. B4i véi cong nghé sinh
hoc thuc vét, chua ¢ nhiéu b4o co hoic nghién ctu
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di sau vé& anh huong caa nano kim loai 1én cay trong
in vitro. Duong Tan Nhut va dong téc gia (2014,
2015) da nghién cau anh huong nano bac 1én sy tang
truong cua cdy Cuc, Dau tay, Pdng tién va hoa Hong
nudi cay in vitro.

Vi thay canh 1a hé théng nhan gidng két hop giita
vi nhan giéng va thuy canh. Phuong phéap nay c6 thé
khac phuc mot sb han ché cua phuong phép nhan
giéng truyén thong nhu: khdng thoang khi, tiét kiem
nhén cong, vat liéu, khéng st dung duong, agar trong
moi truong nubi cdy (Hoang Thanh Ting et al.,
2015). Tuy nhién, vi thay canh la mot hé théng mo,
moi truong khong can hap khir tring va diéu kién
nudi ciy ciing khong tiét trung nhu vi nhan gidng,
chinh vi vay viéc kiém soat khd ning nhiém vi sinh
vat trong mdi trudng nudi cdy vi thiay canh dang gap
phai khé khan. Chinh vi vay, nghién ciu nay dugc
thuc hién nham danh gi4 tdc dong cua nano bac 1én
kha nang sinh truéng va phét trién cia cdy Cac nudi
cay trong hé thong vi thay canh ciing nhur giam dugc
ty 18 vi sinh vat trong méi truong sau 2 tuan nudi cay
cling nhu gia ting kha ning tang truéng ¢ giai doan
vuon wom.

VAT LIEU VA PHUONG PHAP

Ngudn miu va vat liéu
Nguon mau

Mau thi nghiém la cac chdi cay Cic
(Chrysanthemum morifolium) in vitro 45 ngay tuoi
sach bénh c6 nguon goc tar Nhat Ban (hoa mau
trang), duogc cay chuyén nhiéu lan, c6 chiéu cao tur
10 - 12 cm tai phong Sinh hoc phan tir va Chon tao

gidng cay trong — Vién Nghién ciu khoa hoc Tay
Nguyén.

Dung dich nano bgc

Dung dich nano bac do Vién Céng nghé Moi
truedng cung cap vai cac hat nano bac ¢ kich thuéc
trung binh < 20 nm duoc thiét lap theo ty Ié:
[AgNO;]: 750 — 1000 ppm, [B-chitozan]: 250 — 300
ppm, [NaBH,: 200 ppm, ty &€ mol
[NaBH,J/[AgNO;]: ¥ va véi téc do nho giot cua
NaBH, la 10 — 12 giot/phit (Chau et al., 2008). Néng
d6 ctia dung dich nano bac la 500 ppm.

MOi trwong nudi cdy

M@i truong vi thuy canh: moi truong %2 MS,
khong bo sung chat dieu hoa sinh trusng pH 5,8
(Tung et al., 2015), khdng khir trung, bo sung cac
nong doé nano bac khac nhau.
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H¢ thang nubi cdy

Hop nhua tron (Pai Bong Tién, Viét Nam) cé
chidu cao 8,5 cm, duwong kinh miéng 12 cm va
duong kinh day 9 cm. Mdi hop nhya tron chira 40 ml
moi truong c¢6 1 16 thoang khi kich thusc cua 16
mang 0,2 um, duong kinh 16 1,8 cm (Hoang Thanh
Tung et al., 2015).

Thiét Iap gia thé

Cac film nylon c6 kich thuéc 20 cm x 30 cm
dugc quan quanh 6ng nghiém c6 duong kinh ngoai
1,5 cm. Sau do, chiing dugc han dinh bang que kim
loai dbt nong. Tiép theo, éng nghiém duogc lay ra,
phan tdi thira dugc cét bo tao thanh cac dng nhwa dai
c6 duwong kinh 1,5 cm, cac dng nhwa dwoc cét ngén
thanh céc doan dng tui nylon cé chiéu dai khoang 2
cm va cho vao hop nhya tron (Hoang Thanh Tung et
al., 2015).

Bo tri thi nghiém

Thi nghiém dugc b tri nhu hinh 1. Céc chdi
Cuc in vitro dai 3 cm duoc cit bo phan 14 dudi goc
(con lai 2 cap 14) va nhing phan goc vao dung dich
tién xur ly IBA 500 ppm trong thoi gian 20 phut va
giir cho phan ngon khdng tiép xuc vai dung dich tién
xt ly (Hoang Thanh Tung et al., 2015). Sau do,
nhitng chdi Clc nay duoc rira lai bing nuéc cat.
Tiép theo, cac chdi Clc dwoc dua vao hop nhya tron
c6 sin céac gia thé duoc thiét 1ap & trén va bd sung 40
ml mdi trudng nudi cy vi thay canh véi céc nong do
nano bac khéc nhau. Sé liéu duoc ghi nhan sau 2
tuan nudi cay.

Khdo sat @nh huéng ciia nano bac d@én kha ning
tang truwong cia cdy Cuc trong hé thang vi thay
canh

Céc chdi Culc (3 cm) duoc cat bo phan 14 dudi
gdc (con 2 cap 1), duoc xir ly véi dung dich IBA ¢
nong do 500 ppm trong 20 phut; sau do, dat nhiing
chdi Cuc nay vao hé théng vi thuy canh thiét ké sin
¢ trén veoi 40 ml/hop mai truong 2 MS khong b
sung chat diéu hoa sinh truong va bd sung cac nong
d6 nano bac khac nhau (0; 5; 10; 15; 20 ml/l). Cac
nong d6 nay twong tng vai 0; 2,5; 5,0; 7,5 va 10
ppm. Moi truong dwoc diéu chinh vé pH 5,8 va
khéng hap khir tring.

binh danh va dinh lweng vi sinh vgt trong moi
trwong nudi cay vi thiy canh cay Cuc

Sau 2 tuan nudi cdy trong moi truong vi thiy
canh c6 bo sung cac nong dé nano bac khac nhau,
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dung dich dinh dudng (100 ml/ndng do) con lai
trong hé théng vi thuy canh duoc thu nhan dé tién
hanh dinh danh va dinh luong vi sinh vat c6 trong
moi trudng nudi cdy bang phuong phép thir dinh
luong Bergey, 1SO 16266, NHS-F15 cho vi khuan va
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Hinh 1. Céc bwdc bé tri thi nghiém.

Khdo sat @énh hweéng ciia nano bac dén kha ning
tang truwong cia cay Cuc ¢ giai dogn vwon wom

Chon cac cay Cuc trong hé thong vi thuy canh
sau 2 tuan nudi cay trén moi truong co b sung nong
d6 nano bac khac nhau & thi nghiém trén va cay doi
ching (khong bo sung nano bac vao mdi truong nuoi
cdy) chuyén ra trong & diéu kién vuon wom cia Vién
Nghién cu Khoa hoc Tay Nguyén.

Cay con duoc trdng ra vi xdp, thoi gian dau duoc
dé & noi it anh sang dé tranh anh nang truc tiép chiéu
Vao cay, tudi phun suong 2 Ian/ngay dé gitr d6 am cho
cay (khi tuéi luu y khong dé nuéc dong nhleu trén cay
con, vi nhu thé cay d& bi thdi ngon, théi ré dan dén
chét). Sau khi trong trong vi xop khoang 1 tuan, cay
duoc chuyén ra noi ¢6 anh sang nhiéu hon lic ban dau
(van trong diéu kién vuon uwom c6 che chin, che sang
70%). Llc nay cay da quen dan véi diéu kién ex vitro,
lwong nuéc trong mdi 1an tudi ting 1én. Sau 1 tuan &
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ISO 21527-1 (Bang phan loai n4m méc) cho nam.

Quaé trinh dinh danh va dinh luong vi sinh vat
duoc thuc hién tai Trung tdm Khoa hoc va Céng
nghé Sinh hoc — Truong Pai hoc Khoa hoc Ty nhién
Tp. H6 Chi Minh.
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vuon ¢ che chin, chuyén cay tir vi x6p trong vao
trong cac chau nhya; cac chau nay thuong c6 16 nho &
day chau dé dam bao sy thoat nudc trénh cho cay
khong bi Gng. Tiép tuc cham s6c, tudi nuéc, nhd o,
bon phan, phun thuc diét nim, bénh cho cay mdi
tuan mot lan. Theo ddi su ting truong cua cay sau 4
tuan tai vuon wom.

Diéu kign nudi cdy

In vitro: Thi nghiém dwoc tién hanh trong phong
thi nghiém véi nhiét @6 phong 25 + 2°C, chu ky
chiéu sang 16 gio/ngay, cuong do chiéu sang 45
pmol.m?.s véi anh sang huynh quang, dé 4m trung
binh 55 — 60%.

Ex vitro: Vuon wom Vién Nghién ciu Khoa hoc
Tay Nguyén, nhiét do 17 — 25°C, do am 75 — 80%,
diéu kién chiéu sang 50% anh sang tu nhién.
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Chi tiéu theo ddi va xir Iy s6 liéu

Tiang truwéng ciia cdy cuc trong hé théng vi
thiy canh: Tién hanh ghi nhan cac chi tiéu nhu
chiéu cao cay (cm), sb la/cay, chiéu dai la (cm),
chiéu rong 14 (cm), s6 ré/cay, chiéu dai ré (cm), khoi
lugng twoi (Mg), khéi Iugng khd (mg) va SPAD (chi
so chlorophyll) cua cay Cuc sau 2 tuan nudi cay. Cac
thi nghiém duoc Iap lai 3 1an, mdi thi nghiém tién
hanh trén 10 hop nhya tron, moi hop chira 15 mau.

Pinh danh va dinh lweng vi sinh vdt: Xac dinh

dugc cac loai vi khuan va nam méc ciing nhu ham
lugng cta ching cd trong dung dich dinh dudng vi
thiry canh thu nhan sau 2 tuan nudi céy.
Déi véi thi nghiém ngoai vieon wom: Tién hanh ghi
nhan céc chi tiéu: ty & sbng sét (%), chiéu cao cay
(cm), s6 14 mai/cay, chiéu dai I (cm), chiéu rong la
(cm) cua cay Cuc sau 4 tuan. Mot tram cay thi
nghiém (nong d6 nano bac khac nhau) va dbi chimg
dugc trong ra ngoai vuon uom dé danh gia su ting
trudng cua chdng.

Tat ca cac so liéu sau khi thu thap ung véi tung
chi tiéu theo ddi, duoc xu ly bang phan mém
MicroSoft Excel® 2010 va phan mém phéan tich
thong ké SPSS 16.0 theo phuong phap Duncan test
véi P < 0,05 (Duncan, 1995).

KET QUA VA THAO LUAN

Anh hwéng caa nong dé nano bac dén kha ning
ting truwéng caa cay CUc trong hé théng vi thiay
canh

Sau 2 tuan nudi cay trong hé thong vi thay canh
hop nhua tron b sung cac ndng do khac nhau cua
nano bac, két qua duoc ghi nhan o bang 1 va hinh 2.

Két qua cho thdy rang, khi bd sung nong do
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nano bac khac nhau vao mdi trudng nudi cdy thi cay
van tang truong tét. Céc chi tiéu vé tang truong cua
cay nhu chiéu cao cay, chiéu dai ré, chiéu dai 14,
chiéu rong 14, khdi lwong tuoi va khéi luong kho déu
tang ty 1& thuan véi viéc ting nong do cua nano bac
b sung vao méi truong nudi cay tir 0 — 7,5 ppm va
dat cao nhit khi bd sung nano bac véi nong d6 7,5
ppm (5,59 cm; 1,48 cm; 1,73 cm; 1,57 cm; 516 mg
va 48,67 mg; tuong Ung). Hau nhu khong cd sy khac
biét vé chi tiéu sb la/cay, sb ré/cay giira cac nghiém
thuc nay.

Tuy nhién, khi ting ndng do nano bac trong moi
truong nudi cay 1&n 10 ppm, két qua ghi nhan dugc
lai cho thdy sy sinh truéng caa cay lai cham lai, hau
hét céc chi tiéu theo dai cua cay déu thip hon so Vi
cdy ¢ ndéng do nano bac 7,5 ppm (trir chi tiéu sé
la/cay la twong duong) (Bang 1). Bén canh do, khi
b6 sung 10 ppm nano bac vao méi truong nudi cay
vi thay thity canh, két qua ghi nhan dugc cho thay
hinh théi 14 cua mot sé cay bi bién dang (Hinh 3).

Khi quan séat dugi kinh hién vi soi néi, hinh thai
ré cua cay Cuc ciing ¢ su khac biét khi dugc nudi
cdy trong hé théng vi thily canh b sung céc nong do
khac nhau cua nano bac (Hinh 4). O nghiém thirc ddi
chang va bé sung 7,5 ppm nano bac, hinh théi cuaa ré
la twong ddng nhau, ré& bi thAm den phan chop rg,
diéu nay c6 thé 1a do ré bi ngap trong nudc nén gay
ra hién tuong nay (Hinh 4 a, b). Tuy nhién, khi tang
nong do nano trong mdi truong vi thiy canh 1én 10
ppm thi hinh thai ré cho thy sur khac biét so véi cac
nghiém thirc bo sung néng do nano bac thip hon
(Hinh 4.¢c). 0 nong do nay, hau hét cac ré bi hda nau,
mot sb ré bi chét; c6 thé ndng do nano bac qua cao
da gay nén hién tugng nay, diéu nay lam cho kha
nang hap thu chét dinh dudng va nuGe cua ré giam
dan dén cay sinh trueng phat trién cham hon céc
nghiém thac khéac (Bang 1).
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Hinh 2. Anh hwéng cia néng do nano bac dén kha nang tang trudng cia cay Cc trong hé théng vi thiy canh sau 2 tuén
nudi cay. a, a;: khdng bd sung nano bac; b, b: bd sung 2,5 ppm nano bac; ¢, cy: bd sung 5 ppm nano bac; d, d;: b sung
7,5 ppm nano bac; e, e;: b sung 10 ppm nano bac.

Hinh 3. Hinh thai l4 ctia mdt sb cay Cuc trong hé thdng vi thily canh bd sung 10 ppm nano bac sau 2 tuan nudi cay dwoc
quan sat dwi kinh hién vi soi ndi. a: 14 bi chét hoan toan; b: 14 bi chét & phan ngon; ¢, d, e: & bi vang mét phan.

Hinh 4. Hinh thai ré cla cay Cuc trong hé théng vi thily canh bb sung ndng dd nano bac khac nhau sau 2 tuin nudi cay
dwoc quan séat dudi kinh hién vi soi ndi. a: khéng bd sung nano bac; b: bé sung 7,5 ppm nano bac; c: bd sung 10 ppm nano
bac.
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Bang 1. Anh huéng clia ndng d6 nano bac dén kha nang téng trudng clia cay Cuc trong hé théng vi thdly canh sau 2 tuan

nudi cay.

Nong t‘)’;-’c S:c')eé‘ay sé sé Chidudai Chidudai Chiduréng Khéi lwong :ﬂ‘o‘,’r'lg cho
: la/ca ré/ca ré (cm la (cm la (cm twoi (M ;

panoac  cao y rélcay ré(cm)  la(cm) (cm) (mg) o

0 5,53b 733 12,00a  1,22b 1,07cd 1,100 289,67¢ 26,00d

2,5 4,96bc 7,00a  11,00a  0,84c 1,20bc 1,13b 320,67¢ 31,67¢

5,0 5,59b 733a  1233a  1,14b 1,30b 1,20b 405,330 39,67b

75 6,98a 767a  13,00a  148a 1,73a 1,57a 516,008 48,67a

10 472¢ 7,00a 7,336  0,75¢ 1,00d 0,83¢ 270,00¢ 28,00¢cd

Ghi cha: *Céc chi¥ céi a, b,... trong ciing mot cot thé hién sw khac biét cé y nghiia véi P < 0,05 trong phép thir Duncan.
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Hinh 5. Anh hwéng cda néng do nano bac dén kha nang téng hop chlorophyll cia & cay Cuc trong hé théng vi thiy canh

sau 2 tuan nudi cy.

Trong thi nghiém nay, chi tiéu ham Ilugng
chlorophyll cua & ciing dugc ching t6i ghi nhan
(Hinh 5). Két qua cho thiy, b6 sung 7,5 ppm nano
vao méi trudng nudi cy cho thdy kha ning tich liy
chlorophyll 14 cao nhét (43,54 SPAD).

Maic du anh huéng cua nano bac di duoc bao
céo trén rat nhiéu ddi tuong vi sinh vat va té bao
dong vat; tuy nhién, chi c6 mét vai nghién ctu hoan
thanh trén ddi tuong thuc vat (Krishnaraj et al.,
2012; Savithramma et al., 2012; Salama, 2012;
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Sharma et al., 2012; Monica, Cremonini, 2009).
Trong nudi cidy md thuc vat, nano bac khong chi co
vai tro lam ting cuong kha nidng sinh truong, phéat
trién (chiéu dai chdi va rg, dién tich 14), ting cuong
cac quéa trinh bién dudng trong cay (téng hop
chlorophyll, tang ham luong carbohydrate va protein
va téng hop cac enzyme oxy hoa) cua cai Brassica
juncea, Pau va Ngb (Salama, 2012; Sharma et al.,
2012) ma con tang cudng kha nang hinh thanh ré, ac
ché hinh thanh ethylene & cay Crocus sativus
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(Rezvani et al., 2012). Nong do nano bac tbi wu cho
qua trinh sinh truong phét trién trén cay Clc (10
mg/l), Bdng tién (5 mg/l) va Dau tay (10 mg/l) ciing
da duogc khao sat (Nhyt et al., 2014). Nghién ciru gan
day cua Nhyt va dong tac gia (2015) cho thay nano
bac c6 hiéu qua Ién kha nang nhan chdi, ting truong
cua cdy hoa Hong (Rosa sp.) & giai doan in vitro.

Dinh danh va dinh lwgng vi sinh vdt trong moi
trwong nudi cay vi thiy canh cay Cuc

Sau khi ghi nhan sb liéu ciia cdy Cuc sau 2 tuan
nubi cay trong hé théng vi thuy canh bo sung cac nong
d6 nano bac khac nhau, dung dich dinh dudng con lai
duoc chlng t6i thu nhan va dua di phén tich tai Trung
tdm Khoa hoc va Céng nghé (Truong Dai hoc Khoa
hoc Tu nhién Tp. H6 Chi Minh) nhim dinh danh va
dinh Iugng vi sinh vat c6 trong méi truedng nudi cay vi
thiy canh b sung cac nong do nano bac khac nhau.
Két qua chiing i da dinh danh dugc 8 loai vi khuan va
3 loai nam mdéc ciing nhu dinh Iugng dwoc ham luong
cua chang trong dung dich dinh dudng con lai cua hé
théng vi thily canh dya trén 4 phuong phap thir dinh

lugng Bergey, 1SO 16266, NHS-F15 cho vi khuan va
ISO 21527-1 cho nam (Bang 2).

O ndng d6 2,5 ppm nano bac bd sung vao moi
trudng nudi cdy, két qua ghi nhan duoc cho thdy, ham
lwong cac vi sinh vat giam khong dang ké so véi doi
ching 1a khong bé sung nano bac. Chi c6 mét sb loai
la bj tdc dong boi nano bac la Enterobacter sp. (5
CFU/ml), Alterneria sp. (1,7 x 10? CFU/ml), con
nhitng loai con lai thi ham lwong twong dwong, tham
chi cao hon ddi ching. Khi ting ndng d6 nano bac
trong moi truong nudi cay 1én 5 ppm, hiéu qua lam
giam ham luong vi sinh vat bat dau c6 hiéu qua, hau
hét ham lwong cac loai vi sinh vat déu giam nhu loai
Corynebacterium sp. (giam khoang 5 lan);
Arthrobacter sp. (giam khoang 8 1an); Agrobacterium
sp., Bacillus sp., Aspergillus sp. (giam khoang 2 lan);
Xanthomonas sp. (giam khoang 100 lan),
Pseudomonas sp. (giam khoang 65 lan) so véi nong
d6 5 ml/l. Tuy nhién, van con mét s loai cho hiéu qua
thap (Fusarium sp., Alterneria sp.). Khi ting nong do
Ién dn 7,5 ppm, hiéu qua lam giam ham Iuong vi sinh
vat ciia nano bac tang Ién dang ké (Bang 2).

Bang 2. Dinh danh va dinh lwong vi sinh vat trong méi trwdng vi thay canh bd sung cac ndng d6 nano bac khac nhau sau 2

tuan nudi cay.

Néng dé / Phwong phap thip

Loai Phwong Néng dé nano bac (ppm)
(CFU/mI) phap

the 0 2,5 5,0 75 10
Corynebacterium sp. BMDB 7,3x10° 4,6 x 10° 9,6 x 10° 2,7%10° <1
Enterobacter sp. BMDB 1,7 x 10° 5 <10 <1 <1
Arthrobacter sp. BMDB 2,1x10° 54 x 10’ 7,2 x 10° 2,9x10° <1
Agrobacterium sp. BMDB 4,5x10° 6,7 x 10° 3,0 x 10° 1,6 x 10° <1
Xanthomonas sp. BMDB 8,1x10° 9,0 x 10° 1,0 x 10 <1 <1
Pseudomonas sp. ISO 16266 7,5 % 10° 8,4 x10° 1,3 x 10 <1 <1
Bacillus sp. NHS-F15 1,7 x 10° 5,0 x 10° 2,4 x10° <1 <1
Micrococcus sp. BMDB <1 <1 <1 <1 <1
Aspergillus sp. ISO 21527-1 3,2x10° 4,1 x10° 2,0 x 10° 3,2 x 10° <1
Fusarium sp. ISO 21527-1 2,2x10° 5,6 x 10° 6,4 x 10° 5,8 x 10° <1
Alterneria sp. ISO 21527-1 4,7 x 10° 1,7 x 10 2,5 % 10° 10 <1

BMDB: Phuong phép dinh Iwgng vi khuan Bergey.

Tai nong do nay, nano bac da lam giam ham
lwong duoc mot sé loai vi sinh vat nhu Enterobacter
sp., Xanthomonas sp., Pseudomonas sp., Bacillus sp.
(< 1 CFU/mI) va c6 hiéu qua dang ké ddi véi loai
Alterneria sp. (giam 2.500 lan so véi nong d6 5 ppm
va 4.700 lan so vai khdng bo sung nano bac). Mot s6

loai giam nhiéu lan so véi @i chiing nhu Asperillus
(10 lan); Corynebacterium sp., Agrobacterium sp.
(khoang 3 1an). Tuy nhién nano bac chua c6 tic dong
Ién mot sb loai (Arthrobacter sp. va Fusarium sp.).
Nong do nano bac trong mdi truong nudi cdy tang
Ién dén 10 ppm thi két qua ghi nhan dugc cho thay,
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ham lugng vi sinh vat thu nhan dugc khong dang ké.
Mic du & ndng d6 10 ppm nano bac hiéu qua lam
giam ham luong vi sinh vat 1a t6i da nhung sy sinh
truong cua cdy CUc sau 2 tuan nudi cdy trong hé
thong vi thiy canh la khong téi wu. C6 thé nong do
10 ppm 1 qué cao di gay trc ché cho sy ting trudng
cua cdy (Bang 1), sy sinh truéng caa cdy cham lai,
mot s6 14 bi bién dang va chét, ré cia mot sb cay bi
hoa nau va chét (Hinh 4). Trong thi nghiém nay, loai
Micrococcus sp. khéng ghi nhan dwoc két qua. Tur
nhiing két qua ghi nhan dugc nhu trén, ching toi
nhan thay viéc b6 sung 7,5 ppm nano bac vao moi
truong nudi cdy cho thdy hiéu qua lam giam ham
luong Vi sinh vat.

Trudc day, cac hat nano bac duoc sir dung dé
khtr tring mau trong nudi cdy md thuc vat dé ngan
chan nhiém vi sinh vat da dugc bao céo dau tién boi
Abdi va ddng tac gia (2008). Trong nghién ctu nay,
nano bac dwoc bd sung nhu 14 mot chat khir tring bé
mat dé lam giam kha nang nhiém khuan caa mau.
Cho dén nay, viéc bo sung nano bac tryc tiép vao
mdi truong nudi Cay md thyc vat ciing nhu nudi Cay
vi thay canh dé nghién cau tac dong cua ching dén
kha nang lam giam ti 1& nhiém vi sinh vat van con
dang rat han ché. Nhiing két qua cua nghién ctiu nay
budc dau dua ra mot phuong thuc bé sung nano bac
tryc tiép vao mdi trudng nudi ciy nham gia tang kha
nang sinh trudng va phét trién cua cay ciing nhu lam
giam ti 1é nhiém vi sinh vat trong méi truong nudi

Hoang Thanh Tung et al.

céy vi thay canh.

Anh hwong ciia nano bgc dén khi ning ting
truéng cua cay Cuc ¢ giai doan vuon wom

Dé c6 su danh gia ro rang hon cia nano bac dén
cay Cuc trong hé thdng vi thay canh, cac cay Clc
duoc nudi cdy trong hé thdng vi thay canh b sung
nong do nano bac khac nhau duoc chuyen ra trong
tai vuon wom dé tiép tuc theo ddi va danh gia kha
ning ting truéng cta ching. Sau 4 tuan trong tai
vuon wom, Sy tang trudng cua cdy Clc duoc ghi
nhan ¢ bang 3, hinh 6 va 7. Két qua ghi nhan duoc
cho thay, cay Cuc trong hé thong vi thiy canh bo
sung 7,5 ppm nano bac sau khi chuyén ra vuon uwom
cho ty 1& sdng sét cao (100%) va su ting truong tot
hon so véi cac nghiém thac khac thé hién ¢ hau hét
cac chi tiéu nhu chiéu cao cay (13,3 cm), sé la/cay
(14,67 14), s6 ré/cay (26,67 rd), chiéu dai 14 (4,03
cm), chiéu rong 14 (3,77 cm), khdi luong tuoi (3816
mg) va khéi lugng kho (216 mg) (Bang 3).

Cay Cc c6 ngudn géc tir hé thong vi thiry canh
bé sung 10 ppm nano bac khi chuyén ra vuon wom
cho ti 1¢ sdng s6t thap hon cac nghiém thirc khéc va
céc chi tiéu theo ddi ciing thap hon so véi cay Clic &
nong dé 7,5 ppm nano bac. Ham luong chlorophyll
trong la cua cady Cdc sau khi chuyen ra vuon uwom
cho thdy su thay d6i khong dang ké so vai luc ghi
nhan s liéu sau 2 tuan nudi cay trong hé thng vi
thuy canh (Hinh 6).

Bang 3. Anh hwéng clia nano bac dén kha nang tang trwéng cta cay Cuc sau 4 tuan & giai doan vwon wom.

Néng dé hid . . Chidu Chidu  Chiéu rh°' rh°' Tyle
nano bac ~ Chiéucao  S6 SO dairé  dai réng wong  lwgng  song sot
(ppm) . cay (cm) la/cay ré/cay (cm) 1 (cm) Ié(cm) twoi khd (%)
(mg) (mg)

0 9,33d 10,33d  17,33c  6,87a  3,27c 2,77d 1706d  106d 95

25 9,47d 11,33cd  15,67c  6,97a 337bc  3,20bc 2431c  136d 95

5,0 11,27b 13,67ab 17,33c  6,97a  3,57b 3,37b 3219b  300b 100

7,5 13,33a 14,67a 26,67a 7,33a  4,03a 3,77a 38l6a 367a 100

10 10,43c 12,67bc  21,23b  7,27a  3,33bc  3,07c 2189c  216¢ 85

Ghi cha: *Céc chi¥ céi a, b,... trong ciing mot cot thé hién sw khac biét cé y nghia véi P < 0,05 trong phép thir Duncan.
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Hinh 6. Anh hwéng cda néng do nano bac dén kha ning téng hop chlorophyll cia & cay Cuc trong hé théng vi thiy canh
sau 4 tuan & giai doan vwon wom.

Hinh 7. Anh huéng clia ndng dd nano bac dén kha nang tang trwdng clia cay Cuc trong hé théng vi thiy canh sau 4 tudn &
giai doan vwdn wom. a, ai: khong bd sung nano bac; b, by: bd sung 2,5 ppm nano bac; ¢, c;: bd sung 5 ppm nano bac; d,
dy: bd sung 7,5 ppm nano bac; e, e;: bd sung 10 ppm nano bac.
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KET LUAN

Trong nghién ctu ndy, viéc bd sung 7,5 ppm
nano bac vao mdi truong nudi ciy vi thiy canh cho
thiy gia ting su ting truong cua cay ciing nhu c6 vai
tro trong viéc giam ham luong mot sb loai vi sinh vat
sau 2 tuan nudi cdy. Khi chuyén ra giai doan vuon
wom 4 tuan, sy ting trudng cua cdy Cdc ¢ nong do
nano bac ndy tét hon so véi cac ndng do khéc.

Loi cam on: Pé hoan thanh nghién cizu nay, nhém
tac gia xin chan thanh cam on si tai tro kinh phi cua
dé tai “Nghién ciru tac dong cua hat nano kim logi
I&n kha ndng tai sinh, sinh frieong, phéat trién va tich
liiy hoat chat trong qué trinh nhan gisng vo tinh mét
so cay trong c6 gia tri kinh té cao ¢ Viét Nam”
thugc Hop phan IV: “Nghién cizu co ché tac dong va
danh gi& an toan sinh hoc cia cac ché phim nano
dwoc nghién ciu trong dw &n”, ma  so:
VAST.TD.NANO.04/15-18.
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EFFECTS OF NANO SILVER ON GROWTH OF CHRYSANTHEMUM MORIFOLIUM IN
MICROPONIC SYSTEM

Hoang Thanh Tung"? Nguyen Phuc Huy', Nguyen Ba Nam', Vu Quoc Luan', Vu Thi Hien!, Truong
Thi Bich Phuong?, Duong Tan Nhut" ™

Tay Nguyen Institute for Scientific Research, VAST
Hue University of Sciences, Hue University

SUMMARY

Nano Silver has been proven to be effectively applied in the field of biotechnology. In the area of plant
biotechnology, nanoparticles have positive and negative effect on the growth of plants. The impact of
nanoparticles on plant depends on the composition, content, size, chemical and physical propreties of
nanoparticles as well as the plant species. The impact of silver nanoparticles on the problem of infection during
culturing, the growth of plants in microponic systems and acclimatization of the plant in greenhouse were
studied. In this work, the microponic medium supplemented with of 7.5 ppm silver nanoparticles showed the
highest growth rate of Chrysanthemum after 2 weeks in culture. Results of qualitative and quantitative
microbial content in microponic culture medium by 4 testing methods including Bergey's Manual of
Determinative Bacteriology, 1ISO 16266, ISO 21527-1 for bacteria and NHS-F15 for fulgi also showed that
concentration of 7.5 ppm nanoparticles reduces the microbial content of the 8 species of bacteria
(Corynebacterium sp., Enterobacter sp., Arthrobacter sp., Agrobacterium sp., Xanthomonas sp., Pseudomonas
sp., Bacillus sp. and Micrococcus sp.) and three species of fungi (Aspergillus sp., Fusarium sp. and Alterneria
sp.). The growth of Chrysanthemum plant in a concentration of nanoparticles is better than the other levels
after 4 weeks in the greenhouse such as high survival rate (100%), plant height (13.3 cm), number of leaves per
plant (14.67 leaves), number of roots per plant (26.67 roots), leaf length (4.03 cm), leaf width (3.77 cm), fresh
weight (3816 mg) and dry weight (216 mg).

Keywords: Chrysanthemum, microbial, microponic, nanoparticles, qualitative, quantitative
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