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TOM TAT

Khir tring méu cy 1a giai doan v6 cliing quan trong cta qua trinh tao ngudén miu ban dau trong nuéi cdy in

vitro. Cac chat khir tring hién nay thuong c6 tinh doc cao gay anh hudng truc tiép hodc gian tiép cho sirc khoe
con ngudi va moi tredong. Nhiéu nghién ctru di chimg minh nano bac khéng chi khang khun hiéu qua ma con
an toan cho con ngudi. Do do, nano bac dang duge su dung rong réi trong nhiéu linh vuc khac nhau nhu y hoc,
duoc phim, my pham sinh hoc, néng nghiép. Tuy nhién, cc bdo cdo vé dnh huong cua nano bac trong giai
doan khir tring mau cdy thyc vat vin con han ché. Trong nghién ciru ndy, cac chit khir tring théng dung va
nano bac da duoc sir dung dé khur trung méu cdy African violet (Saintpaulia ionantha H. Wendl.) v6i ddy nong
do, thoi gian khu trung khac nhau dé khao sat kha nang khi trung va cam mg méu cdy ciia nano bac trong giai
doan khur tring mau. Sau khi khw trung, ching t6i tién hanh theo ddi va danh gia sy sinh truong, phat trlen cua
méu cdy qua cac giai doan khac nhau. Két qui cho thiy, miu cay duoc khir tring bang nano bac ¢ ndng do
0,05% trong 15 phiit cho hidu qué tét nhat ma khong ¢6 tac dong x4u dén sy s1nh truéng va phat trién ctia mau
céy. Nano bac kich thich sy cam tmg ciia miu cdy. Py 1a nghién ctru dau tién vé kha nang khir tring ciing nhur
vai trd ctia nano bac 1én sy sinh trudng va phat trién cua cay African violet (Saintpaulia ionantha H. WendL.).

Tir khéa: Afiican violet, khir triing, kich thich mdau cdy, nano bac, nuéi cdy in vitro

MG PAU

Dua miu tir moi trudng ex vitro vao in vitro la
giai doan v cung kho khan bdi vi ¢ giai doan nay
mau céy thong thuong sé€ dé& bi nhiém ném, khuén, bi
chét hodc miu cdy phat trién cham, gy ton kém va
mét thoi gian cho nguoi thyuc hién cong viée nay. Co
rit nhiéu nguyén nhan dan dén tinh trang trén, mot
trong s6 do 1a cac thao tac trong quy trinh khir tring
mau (Abdi et al., 2012). Loai, ndng do va thoi gian
khu tring mau cdy chua phu hgp 1a nguyén nhan
chinh din dén sy thit bai trong giai doan vao mau
ban dau. Phan 16n cac chét khir tring miu dang duoc
sit dung hién nay [HgCl,, Ca(ClO),...] 1a cac chét
mang tinh tdy ria cao, ciing nhu khang vi sinh vat
theo co ché an mon véch, thanh & bao vi khuan va
nam nén thudng giy anh huong dén mau cdy nhung

van khong hiéu qua trong khir tring mau (Ines et al.,
2013). Ngoai ra, hau hét cac chit duoc sir dung trong
khir tring miu cdy hién nay déu cé tac dong xau toi
suc khoe con ngudi (WHO, 2000). Vigc tim ra mot
loai chit khir tring mdi an toan cho ste khoe, hi¢u
qua trong khur trung mau va ¢6 tac dung kich thich
mau cay la viéc vo cung can thiét.

Bac va cic mudi bac da dugc sir dung phd bién
trong khu trang y khoa nho ddc tinh khang nam,
khuan ma khong giy anh huong dén sirc khoe va su
tang sinh ctia cac mo biéu bi (Abdi ez al., 2012). Mt
khac, ion bac con dong vai tro quan trong trong viéc
tac dong phat sinh phdi soma, tao chdi va tao ré
(Bais et al., 2000), anh hudng tich cyuc trong diéu
chinh qua trinh sinh ly bao gdm ca hinh thai ctia mau
chy (Halevy et al., 1981). Do d9, ion bac da dugce su
dung trong nudi cdy moé thuc vat nham kich thich
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miu cdy cling nhu han ché s6 lwong miu nhiém
(Russell et al., 1994; Abdi et al., 2012). Tuy nhién,
c4c ion bac ludn di kém véi cac cation ton tai & dang
mudi nhu bac nitrate, bac thiosulphate..., diéu nay
anh huong dén hiéu qua hap thu va khir tring cta ion
bac.

Dé khic phuc tinh trang trén, cong nghé nano ra
doi voi cac dic tinh wu viét nhu: ting hiéu qua tiép
xtc bé mat nén ion d& dang bam dinh xdm nhap vao
té bao vi sinh vat hay thuc vat hon, dé dang van
chuyén trong thyc vat gitp ching nhanh chéng dwoc
hép thu va cho hiéu qua cao hon, hira hen sé mang
lai nhidu thanh cong vugt tri trong linh vyc nudi
cdy moé té bao thuc vat (Husen, Siddigi, 2014). Nhiéu
nghién ctru chung minh nano bac c6 kha nang khur
trung da dugc thuc hién, tuy nhién chua cé nghién
clru nao mang tinh hé thong va diy du vé anh huong
cua nano bac trong vi¢c khtr trung cling nhu phat
sinh hinh thai cia mau cdy tir giai doan ex vitro dén
giai doan in vitro.

Muc dich cta nghién ctru nay nhiam khao sat va
danh gia kha nang thay thé cac chét khir tring thong
dung bang nano bac trong giai doan khir trung mau
cay va cam ung sinh truong, phat trién cua cay
African violet.

VAT LIEU VA PHUONG PHAP
Vit liéu
Nguén méu va nguyén liéu

Mau 14 va cuéng 1a cua nhiing cdy hoa African
violet 6 thang tudi (10 cm) sinh truong va phat trlen
tt, khong bi sdu bénh, dugc chon lam ngudn mau
ban ddu. Dung dich nano bac do Vién Céng nghé
mdi trudng cung cip co6 kich thude trung binh tir <
20 nm (Chau et al., 2008).

Moi truwomg nuéi ciy

Moi truong dugc sur dung trong thi nghiém la
méi truong MS (Murashige, Skoog, 1962) c¢6 bd
sung 30 g/l sucrose va 9 g/l agar; pH moi truong
dugc diéu chinh v& 5.8 trudc khi hip khir tring bang
autoclave 0 121°C, 1 atm trong thoi gian 30 phut va
bd sung cac chat diéu hoa sinh truong & ti 1é khac
nhau theo timg giai doan ciia thi nghiém (Tran Trung
Hiéu, 2006).

Phwong phap
Khao sdt vai tro ciia nano bgc trong khir tring va

cdm wrng mdu cdy
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La African violet chon tr vwon wom dugc xu 1y
s0 bd va khir tring bang dung dich nano bac véi cac
ndng d6 0,025%, 0,05% va 0,1% co bd sung vai giot
Tween-80 trong cac khoang thoi gian 5 phat, 10
phit, 15 phut, 20 phat va 30 phit. Nghiém thirc d6i
chimg sir dung chét khir tring calcium hypochlorite
[Ca(ClO),] 10% trong thoi gian 10 phut va dung dich
mercury chloride HgCl, 0,1% trong thoi gian 5 phut
(Pham T4n Truong, VO Thi Bach Mai, 2008).

Mau cay sau khi khir trang dugc chia thanh 4 loai
mau cay gom: mau cubng la cét ngang (day 1 mm),
méu cudng 14 cit doc (dai 1 cm), mau 1 ¢6 chira gan
chinh gitra (0,5 x 0,5 cm), mau phlen la (0,5 x 0,5
cm); va cdy 1én moi trudng MS ¢ bd sung 0,1 mg/l
BA + 0,1 mg/l NAA. Riéng mau 14, dat mat dudi tlep
xuc véi moi trudng.

Khdo sdt vai tro ciia nano bac trong phdt sinh hinh
thai méau cdy

Céac mo seo (1 x 1 cm) thu tir thi nghiém trudc
duogc cy 1én moi truong tai sinh chdi c6 bd sung 0,2
mg/l BA (Tran Trung Hiéu, 2006). Sau 1 thang, cac
chdi don in vitro cao khoang 1 cm dugc tach ra tir
cdc miu cdy va dugc cdy 1én moi trudng tao cay
hoan chinh ¢6 bd sung 0,5 mg/l BA + 0,2 mg/l NAA
+ 1 g/l than hoat tinh (Tran Trung Hiéu, 2006). Thi
nghiém nay nhim theo ddi sy phat sinh hinh thai cua
cac mau cdy duogc khir tring biang nano bac so véi
chét khtr tring thong dung.

Khdo sat anh hwong ciia nano bgc lén kha ning
sinh truéng va phdt trién ciia méu cdy & giai doan
vuwon wom

Cac cay African violet nudi cdy in vitro dugc khir
tring bang nano bac va cac chat khir tring thong
dung dugc rira sach agar, sau do tréng vao vi voi gia
thé 1a xo dura tron voi dat min theo ti 1¢ 1:1. Trong
tudn dau sau khi trong, tudi phun suong 2 lan/ngay
vao sang som va chiéu mat, sau d6 tudi 1 lin/ngay.
Thi nghiém nay nhim so sanh kha ning sng sét cua
cdy khir tring bang nano bac véi cac chét khir tring
khac.

Diéu ki¢n nudi ciy

Thi nghiém in vitro dwoc tién hanh & diéu kién
nhiét d 25 + 2°C, thoi gian chiéu sang 16 gio/ngay
v6i cuong do chiéu sang 45 pmol.m™.s” dudi anh
sang huynh quang va d6 4m trung binh 55 — 60%.
Thi nghiém ex vitro dwoc tién hanh & diéu kién nhiét
do 17 — 25°C, db Am trung binh 70 — 80% va su
dung anh sang tu nhién c6 che sang 40%.
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Quan sat mé hoc

Mau chdi va mé seo dugc cit moéng va nhud¢m
kép, tao thanh tiéu ban theo phuong phap ciia Tran
Céng Khanh (1981). Quan sat dudi kinh hién vi
quang hoc (Olympus, Japan) vat kinh x10, x40.

Chi tiéu theo déi va xir Iy s6 ligu

S6 chdi (chdi/mau), s6 14 (1a/miu), duong kinh 14
(cm), s6 1€ (r&/mau), khdi lugng tuoi (g), khoi lugng
kho (g), ti 1¢ mau song (%), ddc diém hinh thai cua
méu cdy. Tién hanh b6 tri thi nghiém theo phuong
phap hoan toan ngdu nhién, don yéu td. Céc thi
nghiém duogc ldp lai 3 lan, thi nghiém vao maiu dugc
tién hanh trén 20 binh x 1 miu/nghiém thirc. Céac thi
nghiém in vitro dugc tién hanh trén 10 binh x 3

méu/nghiém thirc. Thi nghiém ex vitro dugc b tri 30
cdy trén 1 nghiém thtrc. S6 liéu dugc thu nhén sau 15
ngay dbi v6i thi nghiém khir tring va 30 ngay véi tat
ca cac thi nghiém. S6 liéu dugc xir Iy bing phan
mém Statgraphics Centurion XV theo phwong phap
DMRT (Ducan, 1995) & muc y nghia 5%.

KET QUA VA THAO LUAN

Vai tro ciia nano bac trong khir trung va cim wng
mau cay African violet

Sau 15 ngay nudi ciy, ket qua ghi nhan duoc cho
thay kha ning khir tring mau cdy clia nano bac va cac
chat khr tring thong dung 1a khac nhau (Bang 1).

Bang 1. Kha nang khir tring mau cay African violet ctia nano bac va cac chét khir triing théng dung sau 15 ngay nudi cy.

Chiét Néng d6  Thoi gian Tilé séng Tinh trang mau cay
khip (%) khir triing (%)
trung (phut) La Cuébng
0,025 5 0,00  0,00° Nhi&m
10 0,00° 0,00° Nhi&m
15 0,00° 0,00° Nhi&m
20 25,00  25,00° Pa s6 mAu nhim, mAu xanh
30 0,00° 0,00° Chét
0,05 5 0,00° 0,00° Nhi&m
10 56,67  61,67° VAn con mau nhiém, mau |4 nhiém nhiéu, mau
xanh
Nano bac 15 71,67°  63,33° Van con mau nhiém, mau xanh
20 75,00° 46,67 Van con méu nhiém, mAu xanh, mu cuéng chét
nhiéu
30 0,00° 0,00° Chét
0,1 5 25,00  18,33° Da sé mAu chét, mau xanh
10 0,00° 0,00° Chét
15 0,00° 0,00° Chét
20 0,00° 0,00° Chét
30 0,00° 0,00° Chét
HgCl, 0,1 5 53,33° 48,33" Van con mau nhiém, mau xanh. Mau cubng chét
nhiéu
Ca(ClO), 10 10 60,00° 50,00° Van con mau nhiém, mau xanh hoi nga vang Mau

cudng chét nhiéu

Ghi chu: (*) Nhiing chir cai khac nhau (a,b,c, ...) trong cuing mét cot thé hién sw khéac biét co y nghia & mirc a = 0,05 trong

phép thir DMRT.

Ket qué cho thiy chi 3 ngay sau nuéi cdy, tat ca
mau cdy & nghiém thirc khir tring bang nano bac &
ndng d6 0,025% trong thoi gian 5 phut da xudt hién
nadm va vi khuan. Trong khi d6, cac mau cdy khir

tring bang nano bac & ndng do 0,1% trén 5 phut hoa
nau.

Dén ngay thir 7, miu cdy dugc khir tring bang
nano bac va HgCl, dd bat dau cam ung voi moi
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truong trong khi d6 miu cdy khir tring bang
Ca(Cl0), sau 15 ngay méi c¢6 ddu hiéu cam tng. Khi
khtr tring bé'mg nano bac, néng d6 0,05% trong thoi
gian 15 phut cho két qua khtr tring tot nhét & ca mau
14 (71,67%) va cudng 14 (63,33%). Ti 1¢ nay cao hon
khi so sanh véi khir tring bang HgCl, (5 phit) trén
mau 14 (53,33%) va cudng la (48,33%) African
violet. Twong tu, két qua trén ciing c6 su khac biét &
rét khi sir dung chit khtr triung Ca(ClO), (10 phut) dé
khir tring mau 14 (60,00%) va cudng 14 (50,00%)
African violet.

Nghién ciru ciia Pham Tan Truong va V& Thi
Bach Mai (2008) da chi ra rang mdu cdy African
violet khi khir tring bang HgCl, 0,1% trong thoi
gian 5 phut va Ca(ClO), 10% trong 10 phut s& dat ti
1¢ song s6t 50%, c6 thé thay ti 1¢ nay thap hon khi so
sanh v&1 nano bac.

Sau 30 ngay nudi cdy, két qua cho thdy 100% cac
mau c?iy séng sot tur giai doan khtr trung cé sy cam
ing 1o rét voi moi trudong nudi céy. Quan sat hinh
thai mau cay cam Ung tao thanh (Hinh 1 va Bang 2),
nhén thdy hau hét cac miu cdy la va mau cudng 14
cét doc co xu huong tao seo xop c6 kha nang tao
phoi (Hinh 1i), nhleu SO khO’l chdi (Hinh le). Trong
khi, cac mau cay cudng la cit ngang lai co su khac
biét rd rang vé hinh thai cam Gng giita cac nghiém
thirc. Cu thé, miu cay cudng 14 cit ngang khir tring
bang cac chét khir tring thong dung hinh thanh khéi
mo seo cirng mau xanh nhat (HgCl,) hodc vang nau
[Ca(ClO),], khac biét voi md seo xbp cb so khoi
chdi, chdi hinh thanh sém (Hinh 1f, g, h) va phat
trién nhanh vuot tréi khi khtr tring bang nano bac
(Hinh 1a3, b3, c3, d3).

Ngoai ra, ¢6 thé quan sat thiy cic miu ciy ¢
nghiém thirc sir dung Ca(ClO), ¢6 sy trc ché so véi
méu ciy khir trung béng HgCl, hogc khur tring bing
nano bac. Cac mau cay dugc khir tring bang HgClz
phat sinh hinh thai 1 twong tu nhung c6 phan phat trién
chdm hon c4c miu cdy khir tring biang nano bac.
Dic biét, mau phién la va la chira gan chinh khu
tring bang nano bac xuét hién ré to, cac chdi cao
vuot trgi (Hinh 1c3, d3).

Nano bac lam ting cuong hoat tinh héa hoc cua
bac do ciu tric dat kich thudc toi han, diéu nay s&
cho phép mét lwgng 16n nguyén tir co thé tuong tac
véi myc tiéu 1[am nang cao hi¢u qua tac dong bé mat.
Maic khac, do tac dung theo nhiéu co ché khac nhau
nén nano bac c6 kha ning diét khuén kha hiéu qua
(Chaloupka et al., 2010). Cong dyng ctuia nano bac
trong nudi céy mo té bao thuc vat dé ngédn chan
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nhiém khuin di dugc nghién ctru trén nhiéu déi
tugng khac nhau (Sondi, Salopek, 2004; Kim et al.,
2007; Navarro et al., 2008). Tuy nhién, néng do, thoi
gian va phuong phap xir 1y nano bac ctia mdi loai
cdy trdng 1a khac nhau, diéu nay da duogc bio cao
qua nhidu céng bd (Rostami, Shahsavar, 2009;
Gharati et al., 2010; Fakhrfeshani et al., 2012).

Trong nghién ctru nay, chung t6i st dung nano
bac (kich thudc > 20 nm) trong khir tring bé mat
mau céy African violet. Trudc d6, tac dung khir
tring bé mat mau cdy ciia nano bac da dugc bao céo
dau tién boi Abdi va dong tac gia (2012) trong khir
tring bé mat mau cay Valeriana officinali L. Theo
do, cac tac gia da két luan ring s dung nano bac
(kich thudc 35 nm) n(“)ng d6 0,012% trong 180 phut
s& cho két qua khur tring t6t nhit. Két qua nay tuong
ddng v6i két qua cia chung t6i vé kha ning khir
tring ctia nano bac, tuy c6 su khac biét vé kich thuéc
hat nano, ndng d6 va thoi gian khir triang.

Gan day, Duong Tan Nhyt va dong tac gia
(2017) da bd sung nano bac vao méi trudng nudi cdy
hoa cuc dé thay thé giai doan hap khtr tring ma
khong gdy anh hudng dén sy sinh truong va phat
trién cua cdy. Vi thé, nano bac dugc danh gia 1a mot
chét khu trung hiéu qua va an toan véi thyce vét.

Trong khi chét diéu hoa sinh truong lién quan
truc tiép dén giai doan dau cua qua trinh tai sinh,
thi mau cdy va tic dong trc ché/ kich thich cua cac
chat khir tring 1én miu cay lai c6 vai tro nhu chiée
chia khéa diéu khién toc d6 cam ung va kha ning
phat trién ctia miu cdy. Nghién ctru nay di lam rd
vai tro ciia chit khir tring dén hinh thai cam tng
clia mau cdy. Kich thudc nho cta cac hat nano gitp
chung tang higu qua twong tac tiép xtc bé mat, dé
dang xam nhip, tdc dong tdn sau bén trong té bao
(Sondi, Salopek, 2004; Kim et al., 2007; Navarro et
al., 2008; Nasser et al, 2013) tang hiéu qua khw
trung, tao ra sy khac biét trong cam tng va phat
trién mau cay

Mit khac, tai cac phong thi nghiém hién nay
chu yéu st dung cac loai natri hypochlorite,
calcium hypochlorite, mercury chloride,... ¢6 tinh
tdy rira va dn mon cao nén c6 kha niang gy doc va
trc ché mau cdy (Ines et al., 2013) day la 1y do
chinh khién cac miu cdy khi sir dung céc chét khir
trung thong dung cam tng cham hon so v&i mau
céy o0 nghiém thic st dung nano bac. Ngoai ra,
khi c6 sy tac dong clia nano bac, gene ma hoda cho
auxin trong té bao thuc vat s€ duogc kich thich
(Syua et al., 2014) khién lugng auxin ndi sinh
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tang 1én, do d6 cac mau cay & nghiém thic st hon so véi khoi mo seo chira so khoi choi ¢ céac
dung nano bac xuat hién ré to, choi cao va rd rang  nghiém thic con lai.

Hinh 1. Sy cdm tng khac nhau gitra cac mau céy khtr trung bang nano bac va cac chat khir tring thong dung sau 30 ngay
nudi céy Ghi chu: (a1, a2, a3) Mau cudng la cat ngang [lan lwgt khi tring bang: HgCl,, Ca(ClO),, nano bac], (b1, b2, b3)
MAau cudng la cét doc [lan lwot khiv triing bang: HgCl,, Ca(CIO),, nano bac], (C) M&u phién 14 [lan lwot khir tring bang
HgCl,, Ca(ClO),, nano bac], (D) M&u I& chira gan chinh [lan lwot khiv tring bang: HgCIz Ca(ClO),, nano bac], (E) Khdi mo
se0 c6 s hinh thanh so khai chdi quan sat dwai vat kinh x40, (F) So' khai chdi phat trién thanh cau tric chdi quan sét dudi
vat kinh x40, (G) Chéi chwa phan biét r6 m6 phan sinh dinh quan sat dwdi vat kinh x40, (H) Chdi c6 c4u triic hoan chinh véi
mo phan sinh dinh chdi va hai 1a mam quan sat dwaoi vat kinh x10, (1) Khéi seo xdp c6 kha nang hinh thanh phéi quan sat
dwdi vat kinh x10, (J) Phéi soma hinh cau phat sinh thong qua mo seo quan sat dwéi vat kinh x40, (K) Phoi hinh thay 16i
phat sinh thdng qua mé seo quan sat dwdi vat kinh x40, (L) Phéi hai 14 mam phat sinh thong qua mé seo quan sat dwdi vat
kinh x40.
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Bang 2. Sy phat sinh hinh thai khac nhau gitra nano bac va chét khir tring théng dung sau 30 ngay nudi cay.

HgCl, Ca(Cl0), Nano bac

Cubng Khébi mé seo cirng xanh Khédi mé seo cirng vang nau M0 seo xdp tréng, cau tric roi rac, xuét

14 cat hién mét vai so khdi chdi, tir diép 1on

ngang xanh dam. it seo va chdi

Cubng M3u c4y xanh nhat. Seo hinh MAu cay vang nhat. it seo, cadc  Mb seo x8p xanh, cu tric rdi rac, hinh

14 cat thanh nhiéu so khéi chdi, xudt  seo hinh thanh so khéi chdi. thanh nhiéu so khdi chdi va chdi qua mo

doc hién phai hinh cau Khéng quan sat thay phai seo. Xuat hién cac phdi hinh cau, phdi

hinh thdy 16i, phoi 2 14 mam

Phiénla  MA&u cy xanh. Seo xdp c6 kha  Mau cdy vang xam, cé md MAu céy xanh. Seo xbp cé kha nang tao
nang tao phdi, hinh thanh nhidu  chét, seo x6p c6 khd nangtao  phéi, hinh thanh nhiéu so khdi chdi va
so khai chdi va chdi qua mo phoi, hinh thanh nhiéu so khéi  chdi qua md seo, xuét hién nhiéu phoi
seo, xuét hién it phoi soma chdi qua mo seo, xuét hién it hinh cdu va thay 16i, phdi soma phat sinh
hinh c&u phat sinh gian tiép phdi soma hinh cau phat sinh gian tiép qua mé seo, nhiéu chéi hinh
qua md seo gian tiép qua md seo thanh tlr phéi, nhiéu ré to

La co Hinh thanh seo xbp c¢6 kha Hinh thanh seo xbp c¢6 kha Hinh thanh seo xbp ¢6 kha nang tao

chtra nang tao phoi trén cd mo 1a va nang tao phdi trén mé 1a, gan phoi trén cd mo la va gan 14, hinh thanh

gan gan 1a, hinh thanh nhiéu so 14 khéng phat sinh hinh thai, nhiéu so khdi chdi va chdi qua mo seo &

chinh khai chdi va chdi qua mé seo &  hinh thanh nhiéu so khéichéi  mé 14, xuét hién ré to

mo la

va choi qua mo seo & mo 14

Trong nghién ciru nay, khi so sanh hinh thai phat
sinh tr cac loai mau cdy, c6 thé nhan thay mau cay la
phat trién 6n dinh, kho bi trc ché hon mau cay cudng.
Quan sat giai phadu mo hoc, nhan thay cac té bao md
vach va b6 mach libe & cudng 1a hay gin chinh s&
cho lugng seo x5p c6 hinh thanh so khéi chdi thp so
v6i té bao mé dau & 14, nén mau 14 thich hop st dung
trong cong tac nhan giéng hon. Tém lai, sir dung
nano bac & ndng do 0,05% khir trung mau l4 . trong
15 phut cho hiéu qua khur trung t6i wu nhat, mau ciy
cam tmg nhanh va khong c6 du hiéu tic ché.

Vai tro ciia nano bac trong phat sinh hinh thai
mau cay

Sau 30 ngay nudi cdy, nhin chung, tong s6 chdi
tai sinh cua hai nghiém thuc st dung HgCl, va
Ca(ClO), khong c6 khac biét vé& mit théng ké. Trong
khi d6, cac cum chdi tai sinh tir mau céy African
violet khir tring béng nano bac lai ¢6 su khac biét rd
rét v& hinh thai va sy phét trién (Bang 3 va Hinh 2).
Cum chdi tai sinh tir nghiém thtc sir dung HgCl,
gdm céc chdi lon (1 - 1,5 cm), rt it chdi vira (0,5 -
1 ¢cm) va nho (< 0,5 cm), chdi xanh, cum chdi phat
trién véi xu huéng tang kich thuge cac chdi ban dau
ma khong ting s6 lugng chdi nhu ¢ nghiém thirc st
dung nano bac. D6i v6i cum chdi tai sinh tir rnau chy
khir tring bang Ca(ClO),, cic chdi don chii yéu 1a
céc chdi co kich thude vira (0,5 — 1 cm). Nhung nhin
chung, vé hinh thai cum chdi, cum chdi cua hai
nghiém thirc dbi ching trén c6 sy twong ddng nhét
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dinh, khac hoan toan véi cum chdi cua nghiém thirc
su dung nano bac (Hinh 2 va Bang 3).

Cu thé hon, tong s6 chdi phat sinh tir miu cay
khir tring bang nano bac (88 chdi) khac biét dang ké
s0 v6i cum chdi thu tir miu cdy khir tring bang
HgCl, (37,67 chdi), Ca(ClO), (41,67 chdi). Tuy
nhién, s6 chdi kich thude 1 — 1,5 cm & nghiém thirc
HgCl, cao hon (7,33 chdi) trong khi & nghiém thirc
sir dung nano bac lai khong c6 chdi dat kich thudc
nay. Budc vao giai doan tai sinh chdi, yéu t& quan
trong nhét 12 h¢ s6 nhan chdi; vi vay, 6 thé két luan
rang cum chdi tai sinh tir miu cdy khir trung bing
nano bac sinh truong va phat trién tot nhat ¢ giai
doan nay.

Khéc v6i giai doan tai sinh chdi, hinh thai ciy &
cac nghiém thire trong giai doan tao cay hoan chinh
phat trién twong ddi dong déu. Sau 30 ngay nudi chy
& giai doan nay, céac chi tidu vé sb 14, chiéu cao ciy,
s6 1&, chiéu dai r& giita cac nghiém thirc khong c6 su
khac biét theo y nghia thong ké (Bang 4).

Ion bac duoc biét dén nhu 1a chét tc ché sy téng
hop ethylene (Halevy, 1981), gia tang su tai sinh &
thuc vét (Songstad et al., 1988, Chi et al., 1991)
trong diéu kién nuéi cdy in vitro. Sy anh huong cia
bac trong nhén gidng in vitro ciing da dugc nghién
ctru boi Sharma et al. (2008) trén ddi twong
Capsicum frutescens Mill, cac md phan tng dong
thoi 1am ting chidu dai chdi va sb chdi tdi da khi c6
su tac dong cua bac.
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Bang 3. Su sinh tredng, phat trién ctia cum chdi tai sinh t mau céy 14 cay African violet khi trung bang nano bac so voi
céac chat khtr trung thong dung sau 30 ngay nudi cay.

o L e Khéi lwong twoi Khéi lwong khd Sé chéicao  Sé chéicao 56 chéi cao Tong so
Chat khtr trung choi
(9) (9) <0,5cm 0,5-1cm 1-1,5cm Ao x
(choi/mau)
HgCl, 3,006” 0,095° 6,00 24,33° 7,33° 37,67°
Ca(ClO), 2,725° 0,103° 9,67 28,33° 3,67 41,67
Nano bac 4,117° 0,233° 52,00° 36,00° 0,00° 88,00°

Ghi ch: (*) Nhitng chi¥ cai khac nhau (a,b,c,...) trong cting mot cot thé hién sw khac biét c6 y nghia & mirc a = 0,05 trong
phép tht» DMRT.

Hinh 2. MAu la cay African violet khir tring béng nano bac va cac chét kht tring théng dung trong giai doan tai sinh chdi
sau 30 ngay nudi cdy. Ghi chu: (a1,a2) Hinh thai cum chdi African violet in vitro tai sinh tir mau 1a khir tring bang HgCly,
(b1,b2) Hinh thai cum chdi African violet in vitro tai sinh tr mau la khir tring bang Ca(CIO),, (c1,c2) Hinh thai cum chdi
African violet in vitro tai sinh tir mAu Ia khir tring bang nano bac.

Bang 4. Sy sinh tredng, phat trién va tao cay hoan chinh clia chdi tai sinh tir m3u cly la cay African violet khir tring bang
nano bac so véi cac chat khir tring thong dung.

Chétkhirtring Khoéilwong  Khéilwong khé Chiéucao 3614 Pwong kinh 14S6 ré Chiéu dai ré
twoi (g) (9) (cm) (cm) (cm)

HgCl, 1,149% 0,052% 3,43° 10° 0,97° 22,33% 1,40°

Ca(ClO), 1,137% 0,054 3,43° 10° 0,97° 23,67% 1,47°

Nano bac 1,134° 0,055% 3,46° 10° 1,03° 23,67% 1,50°

Ghi ch: (*) Nhitng chi¥ cai khac nhau (a,b,c,...) trong cting mot cot thé hién sw khac biét c6 y nghia & mirc a = 0,05 trong
phép tht» DMRT.
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Tac dong cua nano bac 1én sy phat trién ciia mau
chy ciing da dugc Saber va cac dong tac gia (2014)
béo cao, cdc tac gia nhan thdy ham lugng phenol tiét
ra trong nudi cay hoa hdng giam khi sir dung nano
bac sau khur trung bé mit miu cdy va gitip mau ciy
phat trién 6n dinh. Nghién ctru ciia Duong Tén Nhuyt
va dong tac gia (2014) da cho thiy nano bac c6 kich
thich sy sinh truong va phat trién cua cdy cuc, dau
tay, ddng tién nudi cdy in vitro. Co rit nhidu bao céo
vé anh huong tich cyc va tiéu cuc dén sy tang truong
— phat trién cua thuc vat (Syua et al., 2014). Tuy
nhién, & nghién ciru nay, nano bac cé tac dong tich
cuc dén su phat sinh hinh thai tao chdi.

Hién nay, c6 rat nhiéu nghién cou vé hép thy, van
chuyén va tich lity céc loai nano kim loai trong hé
thdng cdy trdng. Cac nano kim loai c6 thé d& dang
tham nhap vao 16p biéu bi gdc, khi khau hodc noi
mac té bao. Cudi ciung, chung di chuyén vao mach
xylem theo phloem dén va tich lity tai cac bd phan
cua cay (Sondi, Salopek, 2004; Kim et al., 2007,
Navarro et al., 2008). Kurepa va dong tac gia (2010)
da nhan thay su tich lity ciia hat nano trong cac té
bao cla re va la cay Arabidopsis khi nghién ctru véi
nano TiO,. Trong mdt nghién ctru khac vé su hép thu
clia hat nano, Coredor va ddng tac gia (2009) ciing
cho két qua twong tu voi nano Fe;04 & cdy bi do.
Céc ion kim loai dong vai tro co ban trong sinh hoc
bang cach sir dung cac nguyén t6 thiét yéu trong qua
trinh ho hap, tang trudng, sao chép gen,. Tét ca cac
su thay db6i vé nong do ion kim loai trong té bao déu
c6 thé dan dén sy hinh thanh cac tin hiéu ion kim
loai tuong trung khac nhau anh huéng dén chirc
nang cta té bao (Dean ef al., 2012). Pay c6 thé chinh
la nguyén nhan khién cum chdi thu dugc tir mau 14
khir tring bang nano bac phat trién khac biét hoan
toan voi nghiém thirc ctia cac chat khir tring truyén
thong, do ham Ilugng ion bac trong quéa trinh khir
tring bing nano bac da thdm thu sau va tich trit &
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ndi bao mau cay.

Trong qua trinh sinh truong, nano kim loai da
dugc chuyén hoa va sir dung dé hd tro cho cic qua
trinh trao d6i chat (Larue er al., 2014). Véi két qua
thu dwgc trong giai doan tao cdy hoan chinh, c6 thé
dat gia thiét: Sau mot khoang thoi gian nhit dinh,
c4c nano bac da dugc tich trir s& dan dwoc sir dung
hét, vi thé hinh thai cdy con tao thanh cua cac
nghiém thtrc ¢ giai doan tiép theo khong c6 xuét hién
su khac biét.

Anh hwéng ciia nano bac 1én khi ning sinh
trwéng va phat trién cia cay ¢ giai doan vuon
wrom

Hiéu qua khir tring va kich thich miu cy trong
giai doan vao miu ban dau ciia nano bac so véi cac
chat khtr tring théng dung da duge chimg minh. Tuy
nhién, dé cung ¢ thém kha ning thay thé ciia nano
bac so v&i cac chat khir tring thong dung, cac cdy
African violet dugc trong thir nghiém & giai doan ex
vitro.

Két qué ghi nhan dugc cho théy, sau 4 tudn & giai
doan vuon wom, cac chi tiéu theo ddi cua nghiém
thirc nano bac nhu sé 1a (10 13), sb r& (23,67 1d),
chidu dai & (1,5 cm), chiéu cao cdy (3,46 cm) hoan
toan khong co sy khac biét gilta cac cdy cua cac
nghiém thirc khac (Bang 5). Két qua nay tuong tu
nhu ¢ giai doan tao cdy hoan chinh cia thi nghiém
trude do.

Cay ciia cac nghiém thic déu co ti 1& song sot
100% cho kha nang thich nghi va phat trién tdt, khoe
manh, cliing cép, 14 déu va xanh. Céc 14 c6 xu hudng
vuon dai va téa ra rat dep (Hinh 3). Két qua nay, mot
lin nira ¢6 thé khang dinh v& kha nang thay thé va sy
an toan cua chit khir tring nano bac trong nhan
gidng ciy African violet.

Bang 5. Sy thich nghi, sinh trwdng clia mau cly & cay African violet khir tring béng nano bac so véi cac chat khir triing

théng dung sau 4 tuan & diéu kién ex vitro.

Chat khirtruing Tilé sébng s6t Chiéucao(cm) Séla Pwong kinh 14 (cm)  S6ré Chiéu dai ré
(%) (cm)

HgCl, 100° 4,45° 15,00% 1,97° 34,33% 1,97°

Ca(ClO), 100% 4,43° 15,00% 1,97° 32,67° 1,97°

Nano bac 100* 4.47° 15,00% 2,03° 33,67° 1,97°

Ghi chu: (*) Nhirng chir cai khac nhau (a,b,c,...
phép tht» DMRT.
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Hinh 3. Cay con tai sinh tir mau cy 4 cay African violet khir triing bang nano bac so véi cac chét khir trung thong dung

khong c6 sw khac biét..Ghi cha: [t trai qua phai, HgClz, Ca(CIO),,

nano bac](a1,a2) Mau cdy cay African violet khi trung

bang nano bac va cac chat khir triing thong dung trong giai doan tao céy hoan chinh, (b) Cay African violet tréng & didu
kién vuwdn wom, (c) Cay African violet sau 30 ngay trong tai viwon wom & cac nghiém thirc chat khr tring khac nhau.

KET LUAN

Két qua cho thiy c6 thé sir dung nano bac nong
dd6 0,05% trong 15 phut dé thay thé cac chét khu
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violet. Ngoai ra, nano bac kich thich mau céy cam
{ing nhanh, tic dong dén sy phat sinh hinh thai, ma
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dén miu cdy.
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SUMMARY

Surface sterilization is one of the most important steps in preparation of explants for micropropagation,
because microbial contaminations present a major challenge to the initiation and maintenance of viable in vitro
cultures. Most of popular surface disinfectants are considered as highly toxic influence either directly or
indirectly to health and environment. Previous studies have demonstrated that toxicity of nano silver (Ag
nanoparticles) can destroy effectively microorganisms but it is safe for human health. So, the silver
nanoparticles have been widely used in different fields of life, such as medicine, pharmaceuticals, cosmetics,
biology and agriculture. However, reports on the effect of silver nanoparticles for surface sterilization of plant
explants are still limited. Nano silver and typical disinfectants were tested for sterilization of African violet
(Saintpaulia ionantha H. WENDL.), by varying their concentration and time of exposure. The aim of this study
was to examine sterilization capacity and explant morphogenesis when using nano silver in micropropagation.
After decontamination step, we evaluated the growth and development of explants in different stages of the
micropropagation process of African violet. The results indicated that the treatment using nano silver agent at
concentration of 0.05% for 15 minutes was the best for controlling the infection. Nano silver could be used to
replace the commonly used decontamination substances without causing adverse effects on plant growth and
development. This is the first report on in vitro establishment using nano silver to reduce bacterial infections
and the growth and development of African violet (Saintpaulia ionantha H. WENDL.).

Keywords: African violet, decontamination, nano silver, stimulate explants, in vitro cultured
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