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TOM TAT

Céc tinh chat méi clia nano kim loai, trong d6 cé nano sét da bién chung tré thanh mot ngudn vat liéu méi duoc
(rng dung trong nhiéu nganh céng nghiép, ndng nghiép, y té... Tuy nhién, anh hudng ctia nano sat dén cac loai thuc vat
dac biét 1a trong nudi cAy md thyre vat hdu nhw chua dwoc nghign clru. Vi vay, nghién ctru ndy dwoc tién hanh nham
xac dinh anh hwéng clia nano sét riéng 1& & cac ndng d tir 0 - 35 mg/l hodc két hop véi Fe-EDTA dén su sinh trudng
va phat trién clia cay cuc (Chrysanthemum sp.) in vitro. Chdi clc in vitro cao khoang 2cm vai 2 cap 1a va cac doan than
cay clc voi 2 dét/doan la ngudn vat liéu trong thi nghiém nay. Sau 30 ngay nudi cy két qua cho thay, tat ca chdi tir cac
doan than cay clc trén moi trwdng st dung nano sét riéng Ié (thay thé cho Fe-EDTA) véi ndng do tir 0 - 15 mg/l c6 hién
twong vang la véi ham Iuong chiorophyll trong 14 thdp hon dang ké (tir 8,433 - 24,667 ug/cm?) so voi chdi clc trén moi
treong MS binh thwong (39,567 pgicm?). Trong khi do, viéc két hop nano sét voi Fe-EDTA cho thay két qua tét hon,
céc chdi sinh trwdng tét va khdng bj vang Ia. Sau 1 thang nudi cy, cac chi tiéu thu dwoc tlr cac chdi trén méi truong bd
sung 15 mg/l nano sét la cao nhat. Mat khac, sw thay thé Fe-EDTA bang nano sét trong méi truong nudi cdy cé anh
huwéng dén hinh thai ré clia cay cuc in vitro, nhung khong gidp cay sinh trudng tdt hon so véi méi trwdng ra ré cuc binh
thwong. R& clc trong cac méi trudng nay nhd va it Idng hit hon so véi ré clia cay clc trén moi truong két hop nano sét
voi Fe-EDTA. Nong d6 10 mg/l nano sét va 35 mg/l Fe-EDTA Ia sw két hop gilp cay cuc sinh trudng tt nhat.

Tir khéa: Chlorophyll, Chrysanthemum sp., Fe-EDTA, nano sét, sinh trixdng va phat trién.

In vitro Growth and Development of Chrysanthemum sp.
on the Iron Nano Supplemented Media

ABSTRACT

The novel properties of nano metals including iron nano have made them a source of new materials which are
applied in a various fields in industry, agriculture and medicine. However, the effects of iron nano on plant tissue
culture have hardly been investigated. This study was conducted to determine the effects of individual iron nano with
concentrations from 0 - 35 mg/l or in combination with Fe-EDTA on the growth and development of Chrysanthemum
sp. cultured in vitro. in vitro Chrysanthemum shoots (2 cm high, 2 pairs of leaves) and Chrysanthemum stem
segments (2 node/segment) were used as the source materials for this experiment. After 30 days of culture, all
shoots from stem segments on iron nano media (0 - 15 mg/l) appeared interveinal chlorosis with chlorophyll content
of leaves significantly lower (from 8.433 to 24.667 ug/cm?) in comparison to shoot-inducing MS media shoots (39.567
ug/cm?). The combination of iron nano and Fe-EDTA, in contrast, showed better results. Shoots developed well
without interveinal chlorosis. After 1 month of culture, all parameters of shoots on media supplemented with 15 mg/l
iron nano were highest. On the other hand, the replacement of Fe-EDTA with iron nano affected the root morphology
but did not promote the growth of Chrysanthemum (in comparison to the control). Roots in these medium were small
and had less root hair than the roots of Chrysanthemum planlets on iron nano combined with Fe-EDTA media. 10
mg/l iron nano and 35 mg/l Fe-EDTA appeared as the best combination for the growth of Chrysanthemum plantlets.

Keywords: Chrysanthemum sp., Fe-EDTA, growth and development, iron nano, chlorophyll.
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1. DAT VAN DE

St 1a mot nguyén t6 cAn thiét cho hé théng
cac enzyme dé thuc hién phan tng oxy héa khit
va chubi van chuyén dién ti trong cdy, tong hgp
chét diép luc, duy tri c&u trdc ctia luc lap. Sit
ciing c6 vai tro diéu hoa hé hap, quang hgp, khi
nitrat va sulfat - nhiing phan tng cin thiét dé
thuc vat phat trién va sinh san (Eskandari,
2011). Hién nay, trong nudi cdy mé t& bao thuc
vat, sit chti yéu dugc stt dung dudi dang chelate
(Fe-EDTA). Fe-EDTA cho phép giai phéng tit tit
va lién tuc ion sdt vio moi trudng nudi cdy va
han ché& su két tha cta sit thanh dang oxide
(Slater et al., 2008).

Gén day, trong linh viyc cong nghé nano, st
kim loai kich thuée nano duge quan tdm nghién
ctiu nhiéu, vi né cé tng dung rat da dang trong
san xudt va doi séng. Nano sit duge ding nhidu
trong cong nghé thong tin va truyén théng lam
vat ligu ché tao linh kién dién t va cam bién.
Ngay cang c6 nhiéu théng tin vé ting dung cac
sensor trén cd sd nano sit trong y hoc. Gan day
nano st va nano sit phu kim loai dudc tdng
dung rong rai va rit hidu qua dé xi Iy nude va
cic chat doc hai (Zhang, 2003). Mot sé nghién
cliu da dugc tién hanh nhu nghién ctu cua Zhu
et al. (2008) vé su hdp thu, van chuyén va tich
lily ctia nano Fe,O, trén cay bi ngd; nghién cttu
vé doc tinh ctia nano sit/sit oxide va dong/dong
oxide trén cay rau diép (Trujillo-Reyes et al.,
2014) hay nghién ctu cia Racuciu and Creagna
(2006) vé anh hudng nano sit tit phu
tetramethylammonium hydroxide 1én su phat
trién ¢ cdy ngd. Tuy nhién, anh hudng ctia nano
sit dén cac loai thuc vat dic biét 13 trong nudi
cdly mé thuc vat van con rat han ché.

Véi thoi gian sinh trudng ngin, téc d6 sinh
trudng nhanh va dé nudi cdy, cic da trd thanh
mot loai cAy dién hinh cho cac nghién ctu khoa
hoc trong linh vyc nudi cdy md & Viét Nam va
trén thé giéi. Bén canh dé, cic cling 1a mot loai
cAy c6 gia tri kinh t& cao trong nganh tréng hoa.
Vi vay, nghién ctu nay duge thuc hién nhim
danh gia anh hudng cta nano sit 1én sy sinh
trudng va phét trién cla ciy ctc in vitro, gop
phan cai thién chat lugng cay gidng hoa ciic, dap
Gng nhu ciu thi trudng.

2. VAT LIEU VA PHUONG PHAP
2.1. Nguén miu va nguyén liéu

Nguén mau dugc sti dung cho thi nghiém la
céc choi va doan than cay ctic in vitro hién cé tai
phong Sinh hoc phan ti va Chon tao giéng cay
tréng (Vién Nghién cttu Khoa hoc Tay Nguyén).

Nano st do Vién Céng nghé méi trudng
cung cap c6 kich thuée trung binh tit 40 - 80nm.

2.2. M6i trudng va diéu kién nudi cay

Méi truéng nubdi cdy la méi trusng MS
(Muraghige and Skoog, 1962) va MS cai bién
loai bo Fe-EDTA c6 bd sung 30,0 g/l sucrose; 8,0
g/l agar; cac chat diéu hoa sinh trudng va nano
sit vdi cac ndng do khac nhau tiy theo ting thi
nghiém. T4t cd cidc mdi trudng nudi cdy nay
duge diéu chinh vé pH = 5,8; sau d6 toan bé moi
truong duge hap khii trung trong néi hap khi
tring 6 nhiét do 121°C, 4p suit latm trong thoi
gian 20 phut.

Cac mau thi nghiém dugec nudi cay trong
phong nuéi véi nhiét do 25 £ 2°C, d6 4m 55 -
60%, st dung anh sang dén huynh quang véi
cuong do 40 - 45 umol.m™s™, thoi gian chigu
sang 16h/ngay.

2.3. B4 tri thi nghiém

Cac thi nghiém dugc lip lai 3 14n, mdi thi
nghiém c&y 10 binh/nghiém thiic, méi binh cay
3 mau.

2.3.1. Khio sat anh hudng ciia nano sit lén
su sinh trudng va phat trién cua cdy cic
nuéi cay in vitro

Céc chéi clic c6 chiéu cao khodng 2cm véi 2
cdp la dugc cdy vao moéi truong MS cai bién
(khong ¢6 Fe-EDTA) b3 sung nano sit véi cac
ndéng d6 khac nhau (0, 2, 5, 10, 15, 20, 35 mg/l)
nhim khao sat &nh hudng ctia nano sit 1én kha
nang ra ré ctia cy ctc in vitro.

Céc doan than ctc véi 2 d6t/doan duge ciy
vao méi truong MS cai bién (khéng c6 Fe-
EDTA) b6 sung 0,2 mg/l BA va nano st véi cac
ndéng d6 khac nhau (0, 2, 5, 10, 15, 20, 35 mg/l)
nhim khao sat anh hudng clia nano sit 1én kha
nang nhéan chdi cta cy cic in vitro.
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2.3.2. Khio sat anh hudng cia nano sit két
hop véi Fe-EDTA 1én su sinh trudng va
phat trién cta cay ctc in vitro

Céac chbi ctic ¢6 chiéu cao khoang 2cm véi 2
cip la dugc cdy vao méi truong MS (c6 Fe-
EDTA) b6 sung nano sit v6i cac néng do khac
nhau (0, 2, 5, 10, 15, 20, 35 mg/l) nhidm khao sat
anh hudng ctia nano sit 1én kha ning ra ré ctia
cay cuc in vitro.

Cac doan than cic véi 2 dot/doan duge cay
vao mbi trudng MS (c6 Fe-EDTA) b sung
nano sit véi cac néng do khac nhau (0, 2, 5,
10, 15, 20, 35 mg/l) nhim khao sat anh hudng
ctia nano sit 1én kha niang nhan chdi clia cay
cic in vitro.

2.4. Chi tiéu theo déi va xit ly s6 liéu

S6 liéu thi nghiém dugc thu nhan sau 15 va
30 ngay nudi cay. Cac chi tiéu duge thu nhan 1a
chiéu cao cdy (cm), sd 1a/cay, chiéu rong 14 (cm),
s8 ré/cy, chiéu dai ré (cm), trong lugng tudi va
trong lugng khé cta ciy (mg), trong lugng tuoci
va trong lugng kho ctia ré (mg), SPAD - ham
lugng chlorophyll trong 14 (ug/cm?), s6 chdi/mau,
chiéu cao chéi, s8 1a/chdi, trong lugng tuoi va
trong lugng kho ctia cum chdi (mg) cay cdc sau
30 ngay nudi cay.

Sau khi 14y ra khoéi binh nudi cdy, ré cic
duge cdt ra khdi cay, riéng cum chdi thi dé
nguyén. Sau dé, trong lugng ctia mdi phan duge
thu nhan ngay khi mau dang con tuci. Day la
Trong lugng tuoi ctia mAu. Trong lugng khé
ctia mAu 1a trong lugng khong d6i ctia cac phan
trén sau khi duge say kho 3 ngay trong ti sy &
nhiét d§ 60°C. Cac chi tiéu nay duge thu nhan
bang can phén tich c6 giéi han do nhd nhat 1a
0,001g. Ham lugng chlorophyll trong la duge do
bing may SPAD-502 (Minolta Co., Ltd.,
Osaka, Nhat Ban).

T4t ca cic s6 liéu sau khi thu thap tng véi
tiing chi tiéu theo ddi, duge xi 1y bing phan
mém MicroSoft Excel 2010 va phin mém phén
tich théng ké SPSS 16.0 theo phuong phap
Duncan test v6i a = 0,05 (Duncan, 1995).
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3. KET QUA

3.1. Anh hudng ctia nano sit 1én sy nhan
chéi cta cay cuc in vitro

K&t qua ¢ bang 1 cho thay anh hudng cta
nano sit & cic néng do khac nhau trén méi
truong MS cai bién khong c6 Fe-EDTA 1én su
nhén chdi ctia cdy cic in vitro sau 15 va 30 ngay
nudi cay.

Sau 15 ngay nuéi cay, chdi cic trén cac moi
trudng bé sung nano sit tit 0 - 35 mg/l khong c6
sy khac biét vé cac chi tiéu s6 chdi/mau, chiéu
cao chdi, s 1a/chdi, chiéu rong 14, trong lugng
tudi va khé caa chéi (Bang 1). Riéng ham lugng
chlorophyll trong 14 c6 sy khéac biét rd rét. Trong
d6, 14 ctia cac chéi cic trén méi trusng bé sung
ti 0, 2, 5, 10, 15, 20 va 35 mg/l nano sit c6 ham
lugng chlorophyll 1an lugt thap hon so véi chéi
trén méi trudng d6i ching (MS binh thudng)
6,6; 5,3; 4,9; 4,6; 2,8; 2,0 va 1,3 1an. Dic biét, cac
chdi trén méi trudng bd sung ti 0 - 15 mg/l nano
st déu c6 hién tugng vang 14.

Hién tugng nay duge bidu hién ré rang hon
vio ngay thi 30. Chdi cic trén méi trudng
khéng bé sung sit nhd, sinh trudng kém, 14 c6
mau vang trdng va hinh thai 14 bién di, ria la
mét ring cua (Hinh la). O céc nghiém thic st
dung tit 2 - 15 mg/l, hién tugng vang la ro rét
hon, nh4t 13 & mép la va phan phién la ndm
gifta cAc gan 14 xanh (Hinh 1a). Chiéu cao chéi,
6 1a/chéi, chidu rong 14, trong lugng tudi va kho
ctia chdi & cac nghiém thiic st dung tit 0 - 15
mg/l nano sit déu thdp hon ré rét so véi cac
nghiém thtc con lai (Bang 1).

Trong khi d6, chdi cic sinh trudng trén méi
trudng b6 sung 20 va 35 mg/l khong c6 hién
tugng vang 1a (Hinh 1a). Chéi sinh trudng trén
hai méi trudng nay c6 mau xanh véi cac chi tiéu
theo ddi déu t6t hon cac méi trudng bé sung tit 0
dén 15 mg/l nano sit va chdi ciy thudc nghiém
thitc st dung 35 mg/l nano sit 1a tét nhat. Tuy
nhién, khi so sanh nghiém thtc t6t nhat nay véi
d6i chiing (mdi truong MS, Hinh 1b) thi két qua
khong c6 su khéc biét (Bang 1).
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Nghién cvu sw sinh trwéng va phat trién ctia cay cic (Chrysanthemum sp.) in vitro trén mai trwong ¢ st dung
nano s&t

Hinh 1. Sy sinh truéng va phat trién cta ciy cac Chrysanthemum
trén méi trudng cé st dung nano siit sau 30 ngay nudi cay

Ghi chii: (a) Chéi ciic in vitro trén moi trudng chi sit dung nano s&t véi cde nong do khac nhau (tir trai qua phai, 0, 2, 5, 10, 15,
20 va 35 mg/l), (b) Chdi ctic in vitro trén méi truong két hgp Fe-EDTA va nano st vdi cic nong dg khéc nhau (tir trai qua phai,
0, 2, 5, 10, 15, 20 va 35 mg/l), (c, ¢,) Cay ctic in vitro trén moéi truong chi sit dung nano sit véi cdc néng do khéc nhau (ti trai
qua phai, 0, 2, 5, 10, 15, 20 va 35 mg/l), (d, d,) Cay ctic in vitro trén méi truong két hop Fe-EDTA va nano sit véi cac nong doé
khéac nhau (tu trai qua phai, 0, 2, 5, 10, 15, 20 va 35 mg/l). Hinh thai ré cia cdy ctc in vitro nuéi cdy trén méi truong khong cé
nano sit va Fe-EDTA (e), méi truong MS khong c6 Fe-EDTA b6 sung 20 mg/l nano sét (f), méi truong MS binh thudng (g) va
méi trudng MS binh thuong bé sung 10 mg/l nano sat (h).
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3.2. Anh huéng ctia nano sit ké&t hop voi Fe-
EDTA 1én sy nhan chéi cta cay cic in vitro

Sut nhan chdi clia cdy cic in vitro dudi anh
hudng clia cac néng dé nano sit khac nhau sau
15 va 30 ngay nudi c&y dugc thé hién qua céc chi
tiéu trong bang 2.

Két qua cho thdy, cac chi tiéu chiéu cao chdi,
56 1a/chdi va chiéu rong 1a déu khéng c6 su khac
biét ro rét gitia cac nghiém thic sau 15 ngay nudi
cdy. Riéng hai chi tiéu trong lugng tuoi va trong
lugng khé ctia cum chdi dat cao nhat ¢ nghiém
thitc b6 sung 15 mg/l nano sit (Bang 2). Két qua
nay buée dau cho thaykha nang tich lily chat hitu
o ctia cdy ctc trén moi trudng bd sung 15 mg/l
nano sit 14 t6t hon so véi cac nghiém thic con
lai. Piéu nay dugc chiing t6 mét cach ré rang hon
sau 1 thang nudi cay.

O ngay thé 30, trén méi trudng bé sung
nano st véi néng d6 tang din, su sinh trudng
ctia cAy cic tang lén va dat két qua cao nhat &
nghiém thitc bd sung 15 mg/l. Khi néng d6 cia
st nano tang 1én dén 20 va 35 mg/l thi sy sinh
trudng cua chdi ctc giam (Bang 2, Hinh 1b).
Khong c6 su khac biét & cac chi tiéu chidu cao
chéi va s6'14/chéi & ba nghiém thtc bd sung 5, 10
va 15 mg/l nano sét. Thém vao d6, chiéu rong 14
16n nhéat thudc vé chdi ctia cAy ctc trén méi
trudng bé sung 10 mg/l (Bang 2). Tuy nhién, khi
xét dén cac chi tiéu s6 chdi/miu, trong lugng
tuoi va trong lugng kho ctia chéi ciing nhu ham
lugng chlorophyll trong 14 ctia chdi, 1a nhiing chi
tidu dang quan tdm nhat trong nudi cdy nhan
chéi, thi nghiém thitc bé sung 15 mg/l nano sit
van 12 nghiém thtc t8t nhat. Cac chdi ciic trén
moi trudng nay to, sinh trudng tot, 14 mau xanh
dam (Hinh 1b). Riéng nghiém thiicddi chiing
khéng bé sung nano st, tuy chdi cdy sinh
trudng t6t, 14 xanh va to, nhung s6 chdi trung
binh ctia mAu thudc nghiém thtc nay chi biang
1/3 so v6i nghiém thtic bd sung 15 mg/l nano st
(Bang 2). Vi vay, trong thi nghiém nay, néng do
15 mg/l nano sit bé sung vao méi truong la tot
nhat cho sy nhan 1én cha chdi cic trong didu
kién in vitro.

3.3. Anh huéng ctia nano sit 1én su ra ré
cuia cAy cuc in vitro

Cac chi tiéu theo doi ctia cdy ctic nudi cdy
trén méi trudng st dung nano st véi cac nong

d6 khac thay thé cho Fe-EDTA sau 15 va 30
ngay nudi cdy duge trinh bay trong bang 3.

Giodng nhu giai doan nhan chdi, hau hét cac
chi tiéu theo doi ctia cAy trén cac nghiém thtc
khac nhau sau 15 ngay nudi cay chua c6 su khéac
biét ro rét ngoai trit sd ré/cAy, chiéu dai ré,
trong lugng tuci va trong lugng khd cta ré la
dat cao nhat ¢ nghiém thitc bé sung 5 mg/l nano
sit (Bang 3). Tuy nhién, sau 30 ngay nudi cdy
cic chi tiéu nay khong c6 su khac biét. S6 liéu
bang 3 cho thay, s6 ré, chiéu dai ré, trong lugng
tuoi va trong lugng khd ctia ré 6 cac nghiém
thite ¢6 bd sung nano sit (0 - 35 mg/l) khong c6
su khéc biét rd rang sau 1 thang nudi cdy. Ré
clia cdy trong cac nghiém thic nay déu dai, nho,
it long hat (Bang 3, Hinh 1c)). Mot diéu dang
chud y 12 trong c4c nghiém thtc trén, chi ¢6 cay
clc trén maéi trudng bd sung 20 mg/l nano st 1a
c6 thém ré phu (Hinh le, ). S¢ la/cay, chiéu
rong 14, trong lugng tuci va kho cha ciy ciing
nhu ham lugng chlorophyll trong 14 cung dat
cao nhat 6 nghiém thiic nay (Bang 3).

Mat khac, khi dem so sanh nghiém thic t6t
nh4t nay véi d6i chitng (MS binh thudng) khéng
stt dung nano sit, dé dang nhéan th&y su khac
biét vé hinh thai r8. R& ctc trén mdi trudng doi
chting tuy it hon, ngén hon nhung nhiéu long
hit hon (Hinh 1f, g). Céc chi tiéu con lai 1a s6 14,
trong lugng tuoi, trong lugng kho ctia cay va chi
s6 SPAD déu khéng cé su khac biét gita hai
nghiém thtc nay (Bang 3). Tém lai, sy thay thé
Fe-EDTA bing nano sit trong méi trudng nudi
cdy c6 anh dén hinh thai ré ctia ciy cic in vitro,
nhung khéng gitip cay sinh trudng t6t hon so véi
moi trudng ra ré cidc binh thudng (moi trudng
d6i chiing).

3.4. Anh huéng clia nano sit két hop véi
Fe-EDTA 1én sy ra ré ctia ciy cic in vitro

Bang 4 cho thdy két qua cta thi nghiém
anh hudng ctia nano sit ¢ cac ndng do khac
nhau b sung vao méi trusng MS (c6 Fe-EDTA)
sau 15 va 30 ngay nudi c4y.

Khi nong do sdt nano bd sung vao méi
trudng nudi cdy tang 1én, sy sinh trudng va phat
trién cta cay cdc in vitro ting din va dat cao
nhét & nghiém thtc bd sung 10 mg/l nano sét.
Cac chi tiéu nhu s6 1a/cay (7,667); chiéu rong la
(1,567cm); trong lugng tuoi cia ré (0,174g) va
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Duong Tan Nhyt, Nguyén Viét Cuong, Hoang Thanh Tung, Nguyén Thi Thanh Hién, D& Manh Cuong, Vi Thi Hién,
Nguyé&n Ba Nam, Nguyén Phtc Huy, Vi Quéc Luan, Nguyén Hoai Chau, Ngé Quéc Buu

trong lugng khé cta ré (0,014 g) cta nghiém
thtic nay déu la cao nhat va khac biét so véi cac
nghiém thtc con lai. CAy ctc sinh trudng trén
mdi trudng bd sung 10 mg/l nano sét c6 than to,
1a xanh d4m v6i ham lugng chlorophyll trong 1a
45,167 pg/cm® (Bang 4, Hinh 1d, d,). Ré cay ctc
trén moi trudng nay dai, to va c6 nhiéu long huit
hon hén so véi cac nghiém thic con lai (Hinh
1h). Khi néng d6 nano sit tang 1én dén 15, 20 va
35 mg/l, sinh truéng cta ciy cic gidm dan
(Bang 4, Hinh 1d, d,).

4. THAO LUAN

Chéi cic trén cac moi trudng chi st dung
nano sét c6 hién tugng vang la. Pay 1a hién
tugng tiéu biu ching t6 cay bi thifu sit duge
Eskandari (2011) md ta khi nghién ctiu vé vai
trd va co ché& hép thu sit cia thuc vat. Thidu sit
anh huéng nhiéu dén qua trinh téng hop diép
lyc t6 cling nhu hé théng cac enzyme trong phan
ing oxy hoéa khii va chudi van chuyén dién ti
(Eskandari, 2011). Vi sdt 13 nguyén t6 déng vai
tro chinh trong céc qua trinh dé nén nano sét c6
anh hudng dén su sinh trudng va phat trién cta
cac chéi cic thudc cac nghiém thic nay. Mot
diéu dang chu ¥ 1a ham lugng sit don chat trong
méi truong MS d6i ching 1la 5,6 mg/l
(Muraghige and Skoog, 1962), thap hon 6,25 lan
so v6i ham lugng nano sit (35 mg/l) trong
nghiém thtec t6t nhat ctia thi nghiém nhan chéi
chi st dung nano sit. Tuy nhién, khong c¢6 su
khac biét nao vé mat thong ké gitia hai nghiém
thtic nay. Diéu nay cé thé duge giai thich 1a do
chdi cdc trén mdi trudng chua cé ré nén han ché
viée hép thu sit vao ciy. Do d6, néng do sit
nano trong méi trudng phai da 16n méi dap tng
duge nhu cAu clia mau cdy. Tuy nhién, hién tai
chua ¢6 nghién ctiu nao néi rdo vé cac bién doi
clia nano sit trong méi trudng nudi cdy, dic biét
sau qua trinh hip khi trang. Vi vay, cdn cé
thém cac nghién ciu sdu hon méi co thé két
luan dugec nguyén nhan cta hién tugng trén.
Bén canh d6, viéc két hgp 15 mg/l nano sit va
35 mg/l Fe-EDTA lai cho két qua t6t trong viéc
nhan chdi & cay cic. K&t qui nghién ciiu tuong
tu cling duge Seif et al. (2011) bao céo khi st
dung nano bac trén cay luu ly. Nano bac c6 anh

huéng dang ké 1én sy tang trudng chdi, s8 lugng
14, chiéu cao cay, trong lugng kho, néng suit hat
cling nhu ham lugng polyphenol va tannin trong
chdi caa cay luu ly.

Nghién citu ctia ching t6i cling cho thay
nano sit ¢6 anh hudng dén hinh thai r& caa cay
cdc nudi cay in vitro. Dic biét 1a trén méi trudng
b6 sung 10 mg/l nano sit két hgp véi 35 mg/l
Fe-EDTA (c6 sin trong moéi trudng MS), ré cay
c6 nhiéu 16ng hit. Didu nay cling duge Giordani
quan sat thay trén cAy ca chua nudi cdy thuy
canh trong méi trudng c6 bé sung 500 mg/l TiO,
6 dang nano. Cay ca chua trén mdi trudng nay
c6 rat nhiéu long hit (Giordani et al., 2012). Tac
gia giai thich ring sy phan b8 ctia nano TiO,
trén bé mit ré 1am gidm kha ning h&p thu nudc
va chat dinh dudng caa ré. S8 lugng long hit
tang 1én 12 mot phan tng thich nghi clia cay
lam tdng dién tich hap thu cta ré, tit do cai
thién kha niang h4p thu dinh dudng cua cay
(Giordani et al., 2012).

Mot diéu dang chd ¥ 1a nong do nano sit sit
dung trong nghién ctu nay kha cao, nghiém thic
b6 sung 35 mg/l nano sét c6 ham lugng st gap
6,25 14n so v6i ham lugng sdt don chat trong moi
truong MS binh thuong. Tuy vay, khong c6 bat ki
su bat thudng nao vé hinh thai duge quan sat trén
cdy ctic nudi cay trén cac moi trudng nay. Trujillo-
Reyes et al. (2014) ciing ghi nhan duge diéu nay
khi tién hanh thi nghiém trén ciy rau diép
(Lactuca sativa). Nong d6 10 mg/l nano sit va 20
mg/l nano oxide sit (IIT) khong c¢6 anh hudng bat
thuong 1én sy sinh trudng va ham lugng
chlorophyll ctia rau diép. Két qua nay khéc hén so
véi nghién ctiu cia Racuciu and Creagna (2006) vé
anh hudng nano sit tit phi tetramethyl-
ammonium hydroxide 1én su phat trién & cAy Zea
mays. O néng do cao (100 - 250 pL/l), dung dich
sét tit nay lam gidm 35% ham lugng chlorophyll a
va ty 18 gifia chlorophyll a va b.

5. KET LUAN

Khi st dung riéng 18, ndng d6 nano sit thap
(0 - 15 mg/l) gay ra hién tugng vang 14 trén chéi
ciic, 1a bidu hién cta thifu sit. Nano sét ciing
lam cho ré ctic dai nho va tao nhiéu ré phu hon.
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Nghién cvu sw sinh trwéng va phat trién ctia cay cic (Chrysanthemum sp.) in vitro trén mai trwong ¢ st dung

nano s&t

Trong khi @6, khi k&t hop véi Fe-EDTA, nano
sét cho két qua kha quan hon. Nong d6 15 mg/l
nano st két trong méi trudng MS binh thudng
cai thién dang ké s§ lugng chéi cic in vitro. Su
két hgp gitta 10 mg/l nano sit va 35 mg/l Fe-
EDTA (c6 sdn trong mdi truong MS) gitp cay
ctic ra r& nhiéu hon, ré c6 nhiéu 1ong hit hon.
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