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TOM TAT

Hién nay, vi nhan giéng Salem van con gip nhleu kho khan nhu: 14 cy in vitro va ex vitro d& bi hoai tir do

ndm, vi khudn va virus noi sinh; ciy con phat trién chém, ti 16 sdng cta cdy con thap o giai doan vuon wom.
Nghién ciru nay bude du thtr nghiém vét liéu nano sat hoa tri 0 (nZVI) thay thé cho Fe-EDTA trong méi
truong nudi cdy in vitro cdy Salem, mot loai ciy hoa cét canh c6 gia tri cao trén thé gioi, nhdm danh gia kha
ning nhan nhanh chdi, sinh truéng cdy con in vitro va thuin hoa ex vitro ciia cdy. Két qua thu duoc cho thiy,
khi gia ting ndng d6 nZVI (10-200 pM) bd sung vao moi trudng cam tng phat sinh chdi voi 0,4 mg/L BA, 0,2
mg/L NAA, hé sb nhan chdi ting so véi sir dung Fe-EDTA sau 5 tudin nuéi cdy. Trong giai doan ra ré, tbc do
ting trudng cta cdy con trén moi truong % MS bd sung nZVI voi 0,4 mg/L NAA kém hon céc cdy trén moéi
truong sir dung Fe-EDTA. Tuy nhién, sau 4 tudn nudi trdng ngoai vurdn wom, cic cdy con in vitro trén moi
truong bd sung nZVI cho hiéu qua ting truéng va ty 1& séng cao vuot tréi so véi dbi ching sir dung Fe-EDTA.
Nano sét voi ndng d6 50 pM bd sung vao méi trudng nudi cdy cho hé sb nhan chdi in vitro, chidu cao ciy con,
trong luong tuoi, chidu dai ré, chi s6 chlorophyll va ty 1& sng sot ngoai diéu kién vuom uom tbt nhat (8,33
ch01 11,67 cm; 2,89 g; 5,67 cm; 24.3; 99,17%; tuong Umg). Nghién ctru nay cho thay ring viéc sir dung nano
sat trong m01 truong vi nhan gidng cho hiéu qué nhan nhanh va chat lugng cdy gidng ex vitro t6t hon so voi sir
dung mudi sit Fe-EDTA.

Tir khoa: Ex vitro, Fe-EDTA, in vitro, nano sd't, Salem.

GIOI THIEU

Salem (Limonium sinuatum (L.) Mill) 1a mot
trong nhitng loai hoa cit canh c6 gié tri trang tri cao
thudc chi Limonium. Loai hoa nay dugc trong trén
toan thé gi¢i nhd sy phong pht vé mau sic, canh hoa
dugc st dung cho ca cam hoa twoi va hoa khé
(Harazy et al., 1985; McTaggart, Liberato, 2006). Vi
nhan giéng Salem 1a k¥ thuét da duoc su dung rong
rdi, hidu qua nhat dé san xuat luong lon céy giong
ddng nhat, nang cao ning xuat cdy trong so v4i nhan
gidng truyén thong tir nhidu thap nién qua (Harazy et
al., 1985; Gabryszewska et al., 1992). Tuy nhién, vi
nhan giéng Salem van con gap nhiéu khé khan nhu:
1a cay in vitro va ex vitro dé bi h0a1 tr do nam, vi
khuén va virus ndi sinh dan dén yéu cau ky thuat cao
trong giai doan tai sinh; cdy con cham phat trién, kho
thuan dudng khién ti 1¢ sdng cia ciy con trong giai
doan vuon wom thép (Gabryszewska er al., 2000;
McTaggart, Liberato, 2006; Tstu-Hwie et al., 2005).

Vi véy, cai thién méi truong, ky thuat nudi cdy nham
t6i wru hoa sinh hoc cho cdy, nang cao ning suét, cht
luong céy giéng, ddng thoi lam giam chi phi san
Xudt cdy nudi cay mo ludn Ia nhung giai phap duoc
quan tam nhiéu trong vi nhan giong.

Trong mdi truong nudi cdy in vitro, sit (Fe’") la
mot khoang vi lugng can thiét cho sy ting truong mo,
té bao thuc vat; hoat dong nhu mot cofactor cua cac
enzyme va tham gia vao cdc qud trinh quan trong nhu
quang hop, sao chép DNA va ho hap (Eskandari,
2011). Bé dap ung duge nhu cau s dung Fe*' cua
thyue vat, FeSO,.7H,0 thuong dugc dung Kkét hop véi
EDTA (Etylendlamm Tetra Acetate) tao phirc hop Fe-
EDTA, nhim 6n dinh cac ion sit, tang cuong kha
nang hoa tan, hip thu va bao vé ching khoi qué trinh
oxy héa. Pay la dang chelate khong bi két tia va dugc
giai phong dan tily theo nhu ciu cua thuc vat. Tuy
nhién, Fe-EDTA thuong 6n dinh & mirc pH dudi 6,0;
néu pH trén 6,5 thi khoang 50% sat khong hiéu qua
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(Slater et al., 2008). Thém vao d6 gid thanh cua
EDTA tuong dbi cao dan dén chi phi san xuét cdy
gidng ciing gia tang. Vi vdy, viéc sir dung cac dang st
¢6 tinh tan cao va cach thirc bd sung méi cho cay
trong co thé 1a mot trong nhiing giai phap t6t cho van
dé nay.

Ung dung cua cac hat nano st oxit va nano sit
hoéa tri 0 da cho thdy mot sb hiéu qua tac dong tich
cuc 1én cac giai doan sinh truong khac nhau cua mot
s6 loai thyc vat nhu lua mi (Mitra et al., 2015), hing
qué (Peyvandi et al., 2011), clic van tho (Amuamuha
et al., 2012) trén quy mo df”)ng rudng. Bén canh
nhiing tac dong ti€u cyc 1én thyc vat nhu giam ty 1€
nay méam, kha ning hip thu cac chit dinh dudng lén
chdi, giam ham lugng chlorophyll khi sir dung &
néng d6 cao (Wang et al., 2016, Martinez-Fernandez
etal.,2017, Ma et al., 2013a,b), cac nha khoa hoc da
chimg minh dwgc ¢ ndng d¢ thap, nano sit cho thay
kha ning thuc ddy phat sinh hinh thi, ting truong va
kéo dai ré, ting kha ning chong chiu vdi cac stress
sinh hoc va phi sinh hoc ciia thuc vat véi uu diém
kich thudc nho, dién tich bé mat 16n lam tang kha
nang tiép xtic, bam dinh, hép thu va van chuyén st
trong cdy (Kim et al., 2014; Zuverza-Mena et al.,
2016; Schopfer ez al., 2001). Tuy nhién, cac nghién
cuu nay chi médi ung dung nano sat truc t1ep len cay
trong ngoal dong ruong Viéc st dung nano sat trong
nhan gidng in vitro dé nghién ciru anh hudng cua cac
hat nano sat 1én cdy trong van chua dugc quan tam
nghién ctru va thir nghiém nhiéu. Chinh vi thé, , trong
nghién ctru ndy, nano sat dugce bd sung tryuc tiép vao
mai truong nudi cdy in vitro nham danh gia hiéu qua
thay thé Fe-EDTA trong nhan chdi, ra ré va tao cdy
gidng Salem hoan chinh.

VAT LIEU VA PHUONG PHAP
Vit liéu

Ngudn mau 1a cac chdi in vitro ctia cdy Salem
tréng (Limonium_sinuatum (L.) Mill) khoe manh 1
thang tudi, ¢ san tai phong Sinh hoc phén tir va
Chon tao gidng cdy trong thudc Vién Nghién ctru
Khoa hoc Tay Nguyén.

Nguyén liéu st khao sat 1a dung dich nano sat
hoéa tri 0 (nZVI-nano zerovalent iron) do Vién Cong
ngh¢é Moi truong cung cap véi cac hat nano sat kich
thude trung binh 20-60 nm.

Mai trudng va didu kién nudi ciy

Modi trudong nudi cay in vitro 1a moi truong MS
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co ban (Muraghige, Skoog, 1962) c6 hodc khong c6
Fe-EDTA, b sung nano sat voi cac nong do khac
nhau va céc chit diéu hoa sinh trudng tiy thuge tung
muc dich thi nghiém. Tt ca cac moi truong nuodi cay
déu bd sung 7,5 g/l agar, 30 g/l duong va dugc didu
chinh vé pH = 5,8; sau d6 toan bd moi truong dwoc
hap khtr tring trong Autoclave & nhiét d6 121°C, ap
suat 1 atm trong thoi gian 30 phut. Mau sau khi dwoc
b6 tri, nu6i cy tai phong nudi véi nhiét do 25 + 2°C,
d6 4m 55-60%, sir dung anh sang dén huynh quang
v6i cuong 46 40-45 pmol.m™.s”, thoi gian chiéu
sang 16h/ngay.

Nhén choi in vitro

Chdi Salem don cao 1,5 cm tach tir cum chdi in
vitro v6i 1 cap 14 duge cdy 1én méi trudng MS da
loai bo Fe-EDTA, bb sung 0,4 mg/L BA, 0,2 mg/L
NAA (Feng, 2002) va nZVI v6i cac ndng do khac
nhau (0; 10; 25; 50; 75; 100; 150; 200 uM) nhdm
khao sat kha nang nhan nhanh chdi in vitro. Mi
nghiém thirc bé tri khao sat 10 binh v&i 3 chdi/binh.
Mbi truong doi ching 1a moi truong MS c6 Fe-
EDTA va khong bd sung nano sit.

Ra ré in vitro

Céc chdi don Salem in vitro cao 3 cm véi 2 cip
14 dugc nudi cdy trén moi trudng % MS khong cbd
Fe-EDTA, bd sung 0,4 mg/L NAA (Feng, 2002) va
nZVI véi cac ndng do khac nhau (0; 10; 25; 50; 75;
100; 150; 200 pM) nham danh gia kha nang phat
sinh r&, sinh trudng va phat trién cy con hoan chinh.
Mbi nghiém thirc bd tri khao sat 10 binh voi 3
chdi/binh. Mbi truong dbi chimg 1a moi truong MS
¢6 Fe-EDTA va khong bd sung nano sit.

Thuin héa ngoai diéu ki¢n virdm wom

Cay con hoan chinh sinh truong, phat trién tot
sau 2 tuan nudi céy in vitro dugc huin luyén thich
nghi véi didu kién ty nhién. Sau d6, cdy con duoc
trong trén gia thé dét perlite trong vudn wom 4 tuin
véi didu kién nhiét do 18-25°C, d6 4m 65-70%, anh
sang tu nhién, che phu bang ludi den 50%, pH dat
khoang 6,5 va tudi phun swong mdi ngay 1 lan, tranh
nuée dong nhiéu lam cdy con bi thi ngon va ré. Mdi
nghiém thirc bo tri 40 cay. Déi chung 1a cac cay con
Salem ¢6 ngudn gbe tir nudi cdy in vitro duge nudi
cdy trén moi truong c6 Fe-EDTA va khong b6 sung
nano. Toc do ting truong va ty 1¢ song sot dugce theo
ddi nhdm danh gia chat luong cua cay gidng in vitro.

Chi tiéu theo ddi

Doi véi thi nghiém in vitro, cac chi tiéu vé sinh
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truong, phat trién cua chdi va cdy con: S6 choi
(ch01/mau) chidu cao chdi (cm), chiéu cao cay (cm),
chiéu dai ré (cm), sb ré/cay, s6 la/cay, chiéu rong la
(cm), trong luong tuwoi (mg), trong luong kho (mg) va
ham lugng chlorophyl a, b cua cay Salem duoc ghi
nhén sau 5 tudn nhan chdi va 2 tuan nudi ciy ra ré.

Ham lugng chlorophyll a va b dugc danh gia
bang phuong phap phan tich quang phd hép thu cta
dich chiét 14 trong dung dich acetone bing méay do
quang ph6 UV-2900 (Hitachi, Nhat Ban). D hap thy
(OD) dugc do ¢ bude song 662 va 645 nm.

Dbi v6i thi nghiém vuon wom, cac chi tiéu vé ty
1¢ sdng sét (%), chidu cao cdy (cm), chidu dai ré
(cm), chiéu rong 14 (cm), sb 1a/cay, SPAD (chi sb
chlorophyll) cua cay con dugc ghi nhin sau 1 thang
nudi trong trong diéu kién vuon wvom. Ham lugng
chlorophyll trong 14 dugc do bang may SPAD-502
(Minolta Co., Ltd., Osaka, Nhat Ban) chuyén dung
cho phan tich chi s& chlorophyll cdy trdng ngoai
ddng rudng.

Xir Iy s6 li¢u

MJi thi nghiém dugc lap lai 3 lan. Tt ca cac sb
liéu sau khi thu thap ung voi tung chi tiéu theo doi
duogc xur 1y bang phin mém MicroSoft Excel 2010 va
phin mém phan tich théng ké SPSS 16.0 theo
phuong phap Ducan’s test véi o = 0,05 (Duncan,
1995).

KET QUA VA THAO LUAN

Anh huéng cia nano sat lén kha ning nhan
nhanh choi cidy Salem nuédi cay in vitro

Giai doan nhan nhanh 1a giai doan quan trong
trong qua trinh vi nhan giéng cay trong, quyét dinh
hidu qua nhén gidng in vitro. Sau 5 tuan nudi cdy,
céc chi tiéu danh gia anh hudng cua nano sit 1én kha
nang nhén nhanh chdi Salem nuéi ciy in vitro dugc
ghi nhéan va trinh bay ¢ bang 1. Nhin chung, qua
trinh tang sinh chdi ¢6 sy khac biét ¢ cac nghiém
thire tuy thuge vao loai nguyén li¢u st va néng do
nano sat S6 lwong chdi gia tang khi tang nong do
nano sit bd sung vao moi truong nudi cdy.

Bang 1. Anh hwéng clia nano sét 1&n kha ning nhan nhanh chdi cay Salem in vitro.

Néng dé $6 chéi Chiéucao Tronglwgng  Trong lwgng khé  Hinh thai chéi

nano sat (chdi/mau) chéi(cm) twoi (g)/cum chdi  (mg)/cum choi

(uM)

0* 5,00°** 6,20 1,617 76,00™ Chdi it, cao. La it, nho, dai va
c6 mau xanh

0 4,00° 2,93° 0,85° 48,33° Chdi it, thép. L4 it, nho, ngén,
l& non c6 mau hong

10 5,67 750% 1,41 89,00™ Chéi thap. La nhd, Ia non c6
mau hong

25 6,33"" 3,63% 1,63% 93,33% Chdi cao. L& nhd, Ia non ¢6
mau hong

50 8,33" 5,43° 2,34° 137,00 Chdi nhiéu, cao to. La to, non
cé mau hong

75 7,00™ 4,40° 2,26 129,00 Chdi cao. L& nhd, Ia non ¢6
mau hong

100 6,00 3,60% 1,82° 99,00™ Chéi thép. La nhd,la non c6
mau hong

150 6,67 3,57 2,007 101,00™ Chdi thép. La nhiéu, nho, 14
non c6 mau hong

200 9,00° 3,53% 2,22° 97,33% Chdi nhiéu, thap va nhé. La

nhiéu, nho, 14 non c6 mau
hong

Ghi cha: Thi nghiém str dung méi trirong MS cai bién da loai bé Fe-EDTA bé sung nano sat (nZVl), riéng nghiém thire déi
chirng (*) str dung méi trirong MS binh thuwong cé Fe-EDTA. (**) Céac chi¥ cai khac nhau (a,b,...) trong cung mét cét thé hién

sw khéc biét 6 y nghia théng ké & a = 0,05 (Duncan’s test).

Ket qua nghién ctru cho thay nong do6 200 uM
nano sit bd sung vao moéi trudng nudi cdy cho hé sb

nhan chdi cao nhat (9,00 chdi/mau). Tuy nhién, chdi
0 nghiém thuc nay thap va nhd, 14 nhi€u, manh va
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yéu. Trong khi d0, chdi thu dwoc tir nghiém thirc bd
sung 50 pM nano sit c6 chat lugng chdi tét hon,
chdi cao, khoe; 14 to; sb lwong chdi nhiéu hon so véi
cac nghiém thirc bd sung nano sit khac, ké ca
nghiém thirc d6i chimg chira Fe-EDTA (Hinh 1). Khi
bd sung 50 pM nano sit, tong s chdi trung binh thu
dugc 1a 8,33 chdi/mau vé6i chiéu cao 5,43 cm/chdi,
trong lwong tuoi 2,34 g/cum chdi va trong lugng kho

100
Fe-EDTA
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0,137 g/cum chdi (Bang 1). Trong khi d6, moi
truong chita Fe-EDTA cho s chdi trung binh 5
chdi/miu. Két qua nay twong tw nhu nghién ciru cua
Feng (2002) trén cay Salem khi st dung moi truong
MS chita Fe-EDTA va bé sung 0,4 mg/L BA, 0,2
mg/L NAA cho ty 1& nhan chdi gap 5 1an moi truong
MS khéng c6 chit didu hoa sinh truong sau 5 tuan
nudi cy.

Hinh 1. Chdi Salem in vitro sinh trwdng trén méi trwdng stv dung nano sét.

Tuy nhién, cho dén nay, cac nha khoa hoc chi
moéi ghi nhan duge kha nang hip thu va chuyén vi
st cua ré khong dang ké 1én chdi bi ngo, héc mach,
Arabidopsis, hoa huéng duong khi st dung nano sit
thay thé cho Fe-EDTA (Zhu et al., 2008; Corredor et
al., 2009; Wang et al., 2011a,b; Ma et al., 2013a,b;
Martinez-Fernandez et al., 2017). Nhyt va df)ng tac
gia (2015) da nghién ctru anh huong cua nano sat 1én
sinh truong va phat trién cdy cuc in vitro. Ket qua
thu duogc cho thay khi bd sung nano sat voi nong do
15-35 mg/l cho hiéu qua nhan chdi gip 2-2,7 lan khi
sit dung Fe-EDTA, chdi trén cac moi trudng nay
sinh truong t6t hon so véi chdi trén moéi truong co
ham lugng nano thép (0-15 mg/l). Trong nghién ctru
nay, khi ting ham luong nano bd sung vao moi
truong (25-200 pM), chdi sinh truong tét hon va hé
s6 nhan chdi tang 1én 13 rét. Tai ndng do 50 uM cho
hiéu qua nhan chdi va hinh thai chdi tot nhat so voi
cac nghiém con lai.

Anh huwéng cita nano sit 1én sy ra ré, sinh truéng
va phit trién cdy con Salem in vitro

Sau 2 tuan nudi cay, cac chi tiéu danh gia anh
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huéng cia loai nguyén liéu sit va ndng do nano sit
1én kha ning ra ré, sinh truong va phat trién cdy con
Salem nuéi cdy in vitro dwoc trinh bay & bang 2.
Nhin chung, chdi trén ca hai méi truong c6 Fe-
EDTA va sét nano déu dwoc cam ung ra ré do déu bd
sung mot lugng auxin nhu nhau, tuy nhién cac chdi
Salem nudi cdy trén moi trudng dugc bd sung nano
sit co toc do sinh truong kém hon so véi chdi trén
moi truong chirta Fe-EDTA.

Két qua thu dugc cho thay, cho1 nudi ciy trong
moi trudong bd sung nano sat co ré mau vang nau,
kich thuéc trung binh ctia ré ngan hon (0,4-0,6 cm)
so véi cac nghiém thirc dbi chung (0,6-0,63 cm),
chdi xanh nhat, trong lugng tuoi cdy thép (1,12-1,69
g/cdy so v6i ddi ching co Fe-EDTA 1a 1,76 g/céy)
va ham lugng chlorophyll a, b téng hop dugc rat
thép. Pac biét tai déng d6 10 puM, ham luong
chlorophyll ¢ giam gn 50% (2,96 pg/g) so vdi ciy
nudi cdy trong méi truong sir dung Fe-EDTA (4,79
ng/g). So véi dbi chimg c6 Fe-EDTA, trong luong
kho cua cdy giam dén 40% khi bd sung nano sat voi
nong d6 cao 200 uM. Tuy nhién, tai nong do6 nano
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st thap 50 uM trong lugng twoi (1,60 g/cdy), trong  bang véi ddi chimg co Fe-EDTA va ciing 1 cao nhét
luong kho (98,00 mg/cay) va ham lugng chlorophyll  so véi cac nghiém thirc bd sung nano sat con lai

a (4,02 pg/g), chlorophyll b (1,86 pg/g) gia ting gan  (Bang 2, Hinh 2).

Bang 2. Anh hwéng clia ndng dd nano st [&n sw ra ré, sinh trwdng va phat trién cla cay Salem in vitro.

Néng dé Trong lwgng  Trong lwgng  Chiéucao Sélwgng Chiéudai Chla Chlb
nano sat (uM) twoi cay (g) khoé cay (mg) cay (cm) ré/cay ré (cm) (ug/g) (ug/g)
o* 1,76%" 98,67° 6,47° 16,67° 0,63 4,79° 1,88°
0 1,51%° 91,67 6,10% 17,67° 0,60% 2,96° 1,45
10 1,15° 69,67° 5,93% 7,67° 0,40° 3,02° 1,34°
25 1,16° 73,33 6,03% 9,67° 0,47 3,81° 1,59°°°
50 1,60° 98,00 6,27° 16,47° 0,47 4,02° 1,86°
75 1,46%° 94,67° 6,17% 15,33° 0,53 3,46° 1,51°
100 1,69° 90,67 6,27° 18,00° 0,53 3,37° 1,74%°
150 1,32%° 73,00 6,10% 16,33° 0,63™ 3,20' 1,71%°
200 1,12° 62,67° 5,50° 18,33° 0,53° 3,21 1,67%°

Ghi cha: Thi nghiém st dung moi trirong 1/2MS dé loai b Fe-EDTA, riéng nghiém thirc déi chung (*) st dung moi truong
MS c6 Fe-EDTA. (**) Cac chi¥ cai khac nhau (a,b,..) trong cung mét cét thé hién sw khac biét cé y nghia thong ké & a = 0,05
(Duncan’s test).

Hinh 2. Cay con Salem in vitro sinh trwédng trén madi trwérng st dung nano sét.

Martinez-Fernandez va ddng tac gia (2016) dd  céc 16 chan 16ng r&, din dén giam kha nang hap thu
tim thdy sy giam cic nguyén t6 da lugng ( Ca, K,  cac chat dinh dudng hoa tan trong nudce 6 re. Vi vy,
Mg va S) trong cdy hoa huéng dwong khi nghién ctru  khi b6 sung nano sit vio méi truong thuong lam
tac dong cta nano sit 1én thyc vat. Hién tuong nay 1a  giam tich liy chlorophyll ¢ 14, hiéu qua nay lién
do tac dong ngan chin hip thu nudc cia ré boi cic  quan t6i viéc giam hip thu va van chuyén cac chét
hat nano sit kich thuée 16n hon phu bé mat r&, khoa  dinh dudng hoa tan, dac biét 1a Mg vi day la chét
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dinh dudng quan trong cé lién quan tdi qua trinh
tong hop chlorophyll. Két qua nay ciing twong tu véi
nghién ciru Trujillo-Reyes ddng tac gia (2014),
Wang dong tac gia (2016) khi nghién ctu hap thu
nano sit trén cdy rau diép, Ita. Nguoc lai, dbi véi
nhiéu hat nano sit ¢6 kich thudc nho hon so véi kich
thude cua xylem dé dang di dén dugc xylem cia re
va van chuyen vao trong cay. Néu cac hat nano sat
duogc tong hop dé bd sung vao moi truong co kich
thudc nho hon 50 nm, ching c6 thé dwgc hap thu va
van chuyén trong cay (Corredor er al., 2009;
Gonzalez-Melend et al., 2008; Ma et al., 2013a).

Theo nghién ciru nay, két qua cho thiy rang chi
can cung cip mot lugng nano sit thap (50 uM), cay
con s& sinh truong va phat trién binh thudng nhu khi
bd sung Fe-EDTA. Theo Kim dong tac g1a (2014)
khi xir 1y hat cho nay mam véi nano sit ndng do thap
0 cay Arabidopsis thaliana cho thiy su gia tang nhap
bao (endocytosis) cua ré so voi xir Iy voéi nong do
cao. Két qua nay ciing twong tu nhu nghién ctru cla
Cosgrove (2000) va Nakayama dong tac gia. (2012),
khi cho rang nano sit & ndng do thip thic day hap
thu & ré va ting truong mot. sO loai thyc vat. Didu
nay cho thay kich ¢& nano, nong d¢ sir dung ciing 1a
cac nhan t6 ¢6 anh huong dén hiéu qua hap thu va
chuyén hoa chit dinh dudng trong cay.

Anh huéng ciia nano sit 1én kha ning thich nghi
va tang trwéng cua ciy con Salem ¢ giai doan
vuon wom

Két qua theo ddi sau 4 tudn nudi trdng ngoai
vuon uom cho thiy cac cdy con tir cac nghiém thirc
ra & in vitro bd sung cac nong do nano sat khac nhau
cho thay sw khac biét rd rét ve kha nang sinh trudng,
phat trién giita cac nghiém thirc va déu t6t hon rat
nhiéu so v6i cac cdy ¢ nghiém thirc dbi chimg c6 Fe-
EDTA (Bang 3, H1nh 3a). Nhin chung, tit ca cac cay
¢6 bd sung nano sat cho thay sy gia tang dang ké
chat luong cay glong Tai nong d6 nano sit 50 uM,
ré sinh truorng t6t nhat va chdi trén tang trudng rat
manh vé sinh khdi va ham lwong chlorophyll.

Trong nghién ctru nay, khi bd sung 50 pM nano
st vao moi trudng nudi cdy in vitro, cac chi tiéu sinh
truong nhu chidu cao cay (11,67 cm), chidu dai ré
(5,67 cm), chiéu rong 14 (1,6 cm), trong luong twoi
(2,89 g), trong luong khé (154 mg) va chi 5O
chlorophyll SPAD (24,3) dat két qua tot nhét, cao
hon nhidu so v6i dbi ching co hodc khong c6 bd
sung Fe-EDTA va cic nghiém thirc khac c6 bd sung
nano sit. Tuy nhién, khi b6 sung nano sit véi ham
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lwong cao (150-200 pM) vao trong méi trudong nudi
cdy in vitro lai cho két qua sinh truong ex vitro kém
dan (Bang 3, Hinh 3a).

Khi thuin héa ¢ diéu kién vudn wom, nano sat
cho thdy kha ning cai thién ty 1¢ song sot ciia thuc
vat nudi cdy in vitro. Duéi cung mot diéu kién chim
soc, cac cdy Salem co ngudn goc tu cdy in vitro trén
mdi trudng co b sung nano sit co ty 1¢ sdng sot cao
hon hin so véi cac cdy & moi truong ddi chimg. Khi
bd sung voi mot lugng nano sat (10 uM ) chi bang
1/10 ham lugng Fe-EDTA(100 uM) vao mdi truong
ra ré in vitro di cho thay ty 1€ song sot vuot troi
(90,00%), cao hon rat nhidu so v01 c6 st dung sat
jon (69,17%) va khong bd sung sat (45,83%). Dic
biét, cac cdy Salem nudi cdy tir méi truong in vitro
bd sung nano sat 50 uM cho ty 1¢ sdng sot cao nhét
(99,17%) (Bang 3).

Phan tng cua thuc vat dbi voi nano sat da dugc
nghién ciru trén mot s6 ddi tuong cay trong gan day
Trong diéu kién ex vitro, st dung nano sit cho thay
c6 anh hudng tich cyc lén sy ra re, tang trudng re,
chidu cao cdy, ham luong chlorophyll, khbi luong
kho cdy hing qué khi phun nano sét 1én cay da dugc
Peyvandi dong tac gia (2011) ching minh. Mitra
ddng tac gia. (2015) da nghién ctru cho thiy khi sir
dung 0,04% dung dich nano oxit st xit 1én 14 lua mi
cho ning suét hat, ham lugng protein cao hon so véi
d6i chiig khong b6 sung. Twong tu, khi thir nghiém
phan bon nano sit trén rau bina va thu nhan két qua
gia ting 58% khdi lugng 14 so véi st dung dang
phan bon thong thuong (Ladan et al., 2012). O cuc
van tho (Calendula officinalis) Amuamuha va dong
tac gia (2012) cing da nghién ctru anh huong cua
céc ndng d nano sit khac nhau (1, 2 va 3 g/l) 1én 3
giai doan sinh truong kéo dai than, ra hoa va sau khi
thu hoach. Két qua cdy cho san lugng hoa va ham
luong tinh dau cao nhat khi bd sung 1g/l nano st tai
giai doan sinh trudng, kéo dai than.

Trong nghién ctru nay, nguyén liéu nano sit
(nZVI) thay thé cho Fe-EDTA trong modi trudng
nhan gidng in vitro dugc st dung v6i ham lugng
thip nhung lai cho hiéu qua nhan chdi, ty 1¢ song sot
cao hon. Thém vao d6, phuong phap b6 sung nano
sat cho cdy 1a bd sung truc tiép dé dang vao moi
truong nhu cac chit diéu hoa sinh truong. Trong khi
d6, dé c6 phuc hop Fe-EDTA, FeSO,7H,O va
Na,EDTA phai pha ché riéng 1¢, gia nhiét khi hoa
tan va phuong phdp pha tron yéu cau ky thuét, trinh
ty pha ché ciing nhu diéu kién bao quan nghiém
ngdt. Vi vay, viéc s dung cac hat sat dang nano s&
tiét kiém duogc thoi gian, nang luong dién ciing nhu
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nhan cong lao dong, do d6 s& gbp phan tiét kiém chi  phat trién cia cdy con ex vitro gia ting mdt cach
phi san xuat. vuot troi. Tai ndng do 50 pM cdy gidng cb chat

Tom lai, khi bd sung nano sit vao moi truong  luwong tot nhét va ciing cho ty 1& sdng st cao hon rat
nudi cy in vitro, kha ning thich nghi, sinh truéng va  nhiéu so véi cdy gidng Salem khi sir dung Fe-EDTA.

Bang 3. Anh hudng clia ndng do nano sét Ién kha nang thich nghi va tang trudng clia cay Salem sau 4 tuan nudi tréng
trong dieu kién vudn wom.

Néng dé

hano sit Trong lwong  Tronglweng  Chiducao  Chiéu dai Chiéu rong SPAD Ty lé séng
(M) twoi cay (g) kho cay (mg) cay (cm) ré (cm) la (cm) s6t (%)
0* 0,98°" 57,00° 6,87° 0,90° 1,00° 22,67 69,17°
0 0,92° 52,00° 8,00% 0,90° 0,93° 18,13° 45,83°
10 1,87° 121,33%° 8,07% 2,90 1,10 24,00° 90,00°
25 2,06° 123,67%° 9,57 2,03° 1,17 22,73% 86,67°
50 2,89° 154,00° 11,67° 5,67° 1,60° 24,30° 99,17°
75 1,83° 90,67° 9,00” 517° 1,40%° 21,87% 91,83%
100 2,09° 107,67° 10,77%° 4,83 1,37 21,30*°  85,17°
150 1,62° 97,33° 8,70% 2,70 1,13 20,60 83,33"
200 1,01° 55,00° 8,93 2,17° 1,30°° 18,47° 70.83°

Ghi cha: Thi nghiém st dung mau cdy nuéi cay in vitro t ttr méi trirong da loai bé Fe-EDTA, riéng nghiém thirc déi ching (%)
ttr méi trrong c6 Fe-EDTA. (**) Cac chi¥ cai khac nhau (a,b,...) trong cung mét cdt thé hién sw khac biét c6 y nghia thong ké
& a = 0,05 (Duncan’s test).

Fe-EDTA

Hinh 3. Cay Salem ex vitro c6 ngudn gdc tir nudi cay in vitro. (a) cay 1 thang tudi & diéu kién vwén wom, cay tréng trong
nha kinh 2 thang (c), 3 thang (d).
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KET LUAN

Maic du viée str dung cac hat nano sat nZVI thay
thé sit ion & dang Fe-EDTA trong moi trudng ra ré
Salem khong lam tang truong cdy con in vitro, tuy
nhién, nano st da cho thay kha ning thuc déy nhan
nhanh chdi, gia ting ty 1¢ sng sot, ting cudng sinh
truong vuot troi cua cdy con sau khi dugc chuyen
sang trong ngoai vuon uom. Nano sat or nong do thap
50 pM b6 sung vao moi trudng nudi céy in vitro cho
hé¢ s6 nhan choi cao, bo re cay Salem ex vitro phat
trién manh, cay song sOt va sinh truéng t6t hon.

Loi cam on: Cdc tdc gia xin chdn thanh cam on
Chuong trinh “Nghién cuu ung dung cong nghé
nano trong nong nghiép” cua Vién Han lam Khoa
hoc Cong nghé Viét Nam da hé tro kinh phi va
Phong Sinh hoc Phdn tu va Chon tao Giéng cdy
trong (Vién Nghién ciru Khoa hoc Tdy Nguyén) da
tao diéu kién cho ching t6i hoan thanh nghién ciru
nay.
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SUBSTITUTION EFFECT OF IRON

NANOPARTICLES IN LIMONIUM SINUATUM (L.) MILL MICROPROPAGATION

Do Thi Hien', Do Manh Cuong"?, Hoang Thanh Tung', Nguyen Ba Nam', Vu Quoc Luan', Duong Tan

Nhut'

'Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Technology
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SUMMARY

At present, the micropropagation of Limonium sinuatum (L.) Mill still have many difficulties such as: in
vitro and ex vitro leaves are susceptible to necrosis by fungal, bacterial and endogenous viruses; Seedlings
grow slowly, the survival rate of seedlings is low at the nursery stage. In this study, we designed an in vitro
experiment to investigate the effect of the Fe-EDTA substitution on the growth of shoot and roots, and
acclimatization of explant in micropropagation (Limonium sinuatum (L.) Mill), one of the valuable special cut
flowers in the world, by using nano zerovalent iron (nZVI) treatments. Our initial results showed that the
number of shoot increased after 5 weeks of cultivation in range of nZVI concentration (10-200 pM) on MS
medium with 0.4 mg/L BA and 0.2 mg/L NAA. In rooting period, the growth of plants cultured on %2 MS
under nZVI treatments with 0.4 mg/L NAA was lower to those cultured on the medium replaced by Fe-EDTA.
However, the micropropagated plantlets on the medium added nZVI gained higher growth efficient and
survival rate than the controls replaced by Fe-EDTA after 4 weeks cultivating in the nursery. The
supplementation of 50 uM nZVI to the medium for growing shoot and root showed the best results in number
of shoots, ex vitro plantlet height, fresh weight, root length, chlorophyll concentration, and survival rate (8.33
shoots, 11.67 cm, 2.89 g, 5.67 cm, 24.3, and 99.17%, respectively). This study indicated that the replacement
of Fe-EDTA by nano iron nZVI on micropropagation medium can improve the efficiency of microprogration

and plantlet quality better.

Keywords: Ex vitro, Fe-EDTA, in vitro, iron nanopartical, Statice
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