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TOM TAT

Hién nay, nhitng tién bo vé khoa hoc vat liéu da tao tién dé dé cong nghé nano c6
mat trong nhiéu linh vuc nhw vat ly, hod hoc, sinh hoc. Trong d6, nano sit da tro
thanh mot ngu6n vat liéu méi duwoc tng dung nhiéu trong nganh sinh hoc néng
nghiép. Tuy nhién, anh huéng ctia nano st dén cic loai thuc vat dic biét 1a trong
nudi cdy md thuc vat van chua duoc nghién ctru nhiéu. Vi vay, nghién ctru nay
duoc tién hanh nhim the nghiém dung vat liéu nano sdt thay thé cho Fe-EDTA
trong qua trinh ra ré, sinh truong, phat trién ctia cay Dau tay va sam Ngoc Linh
trong nudi cay in vitro. Cac chi tiéu vé ty 18 ra ré, chiéu cao cay, chiéu rong 14, s6 ré,
chiéu dai ré, trong lwong tuoi, trong long khd va chi s§ SPAD duoc khao sat. Két
qua cho thay, nano sét trong moi treong nudi cdy & nong d6 1,4 mg/L cho sy ra ré
va sinh trudng t6t nhat trén d6i twong Dau tay, trong khi d6i v6i sam Ngoc Linh la
5,6 mg/L. Tuy nhién, khi tiép tuc ting nong d6, nano sat lai gay tc ché va giam sy
sinh trudng cac loai cay trong nghién ctru; ciing nhw thiuc ddy qua trinh tao phoi 6

cay sam Ngoc Linh.

Tt khoa: Dau tay, hinh thanh ré, in vitro, nano sit, sAm Ngoc Linh.

1. MO PAU

Sat 1a mot nguyén t6 da dugc chitng minh 1a rat can thiét trong cac qua trinh
sinh treong, phat trién va sinh san caa thuc vat. Cu thé, chang dwgc stt dung cho hé
thong cac enzyme d€ thuc hién phan tng oxy hod khtt va chudi van chuyén dién tt
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trong cay; gitip tong hop chat diép luc, duy tri cau tric cta luc lap. Ngoai ra, sat ciing
o vai tro diéu hoa ho hap, quang hop, khtr nitrat va sulfat [9]. Nhung hién nay, trong
nudi cdy md t& bao thuee vat, sat chu yéu duwoc st dung dudi dang chelate (Fe-EDTA).
Fe-EDTA cho phép giai phong tir tir va lién tuc ion sat vao méi truong nudi cdy va han
ché sy két tta ctia sat thanh dang oxide. Tuy nhién, Fe-EDTA thuong 6n dinh & mtc
pH dudi 6,0; néu pH trén 6,5 thi khoang 50% sit khong hiéu qua [1]. Thém vao d6 gia
thanh ctia EDTA twong d6i cao dan dén chi phi san xudt cay giong ciing gia tang. Vi
vay, viéc sit dung sat c6 tinh tan cao thay thé& cho dang Fe-EDTA hién tai la mot trong
nhitng giai phdp tot cho van dé nay.

Trong linh virc cdng nghé nano, sat da dwoc quan tam nghién ctu, vi né cé tng
dung rat da dang trong san xudt va doi song nhw lam vat liéu ché tao linh kién dién tw
va cam bién; hay tng dung trong y hoc. Dic biét gan day, nano st duoc st dung rat
hiéu qua d€ x ly nudc va chat doc hai [19]. Bén canh d6, mot sd nghién ctru da duoc
tién hanh nhw nghién ctu cua Zhu va cdng su (2008) vé sy hap thu, van chuyén va tich
lu§ ctia nano FesOs trén cay bi ngd [11]; Trujillo-Reyes va cong sur (2014) da nghién cttu
vé doc tinh ctia nano sat/ sat oxide va dong/ dong oxide trén cay rau diép [13]; hay
nghién ctru ctia Racuciu va Creagna (2006) vé anh huong ctia nano sat tir phu
tetramethylammonium hydroxide 1én sy phét trién & cdy ngd [14]. Tuy nhién, anh
huong ctia nano st dén céc loai thue vat djc biét 1a trong qua trinh ra ré va tao cay con
hoan chinh van con rat han ché.

Tao cay con hoan chinh 1a giai doan rat quan trong quyét dinh kha nang song
sot trong diéu kién ex vitro. Trong d6, Dau tay (Fragaria x ananassa) thudc ho Rosaceae
la mét trong nhiing cay an trai quan trong caa thé€ gidi, chira nhiéu khoang chat can
thiét cho nhu cau dinh dudng ctia con nguwoi. Dau tay duoc trong thwong mai tai nhiéu
nudc nhu Canada, Hoa Ky, Nhat Ban... Tai Viét Nam, Dau tay dugc trong chu yéu ¢
Da Lat va mot s6 dia diém tai dong bang song Hong. Dau tay c6 kha ning cung cap 4
nhém chat chinh: vitamin (A, B1, B2); cac chat khoang (Ca, P, Fe...); amino acid
(tryptophan, threonine, isoleucine...); chat béo (bao hoa, bdo hoa don, bdo hoa da).
Viéc stt dung Dau tay hodc cac san pham tr Dau tay giap co thé chong lai mét moi,
giam stress, chita cac bénh vé rang 1oi, ting sttc dé khang, chdng nhiém tring, chita
bénh vé tim mach va giam thiéu su ldao hoéa co thé [2]. Sam Ngoc Linh (Panax
vietnamensis Ha et Grushv.) thudc ho Nhan sam (Aralilaceae) la mot loai duoc liéu quy
hiém va dédc httu cé trong sach do Viét Nam, dang c6 nguy co bi tuyét ching can duoc
bao ton. Sdam Ngoc Linh chtra 52 loai saponin, 17 acid amin, 20 chat khoang vi luong,
0,1% tinh dau. Nho chtra thanh phan te nhién quy saponin, loai sam nay ¢6 tac dung
duoc ly rat quan trong, gitp ting cuong hé mién dich va ngan ngtra ung thu. Tai hoi
nghi qudc t€ vé sam, sam Ngoc Linh dwgc xép vao nhom cac loai sam quy trén thé gidi
cung voi sam Triéu Tién (Panax ginseng), sam My (Panax quinquefolium) [6]. Chinh vi
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thé, trong nghién ctru nay, nano sat dwoc st dung dé thay thé luong Fe-EDTA trong
moi treong nudi cdy in vitro nham danh gia hiéu qua ra ré va tao cay con hoan chinh.

2. VAT LIEU VA PHUONG PHAP
Vat liéu
Nguén mau
Choi in vitro cua cac cay Dau tdy, sam Ngoc Linh hién c6 tai phong Sinh hoc

Phén tr va Chon tao giong cay trong (Vién Nghién cttu Khoa hoc Tay Nguyén) dwoc
chon 1am ngudn mau ban dau.

Vat liéu nano sat

Nano sat do Vién Cong nghé Mbi truong (S8 18, Hoang Qudc Viét, Nghia D9,
Cau Gidy, Ha Noi) cung cdp véi cac hat nano c¢6 kich thwdce tir 20 — 60 nm, noéng d6 0,5
g/L.

Moi truong nudi cdy

Moi treong nuodi cdy la moi treong MS [18] hodc SH [16] va moi treong MS
hodc SH cai bién loai bé Fe-EDTA ¢6 b6 sung 30 g/L sucrose; 8,5 g/L agar; cac chat diéu
hoa sinh trudng va nano sat véi cac nong d6 khac nhau dugc bd sung vao mdi truong
nudi cdy tuy theo tirng thi nghiém. Tat ca cdc moi treong nudi cdy nay dugce diéu chinh
vé pH = 5,8; sau d6 toan bo mdi treong duoc hap khtr trung 6 nhiét d6 121°C, ap suat 1
atm trong thoi gian 20 phut.

Phuwong phap
Hinh thanh ré va tao cay con hoan chinh trén cidy Dau tay

Chdi Dau tay 6 tuan tudi ¢ chiéu cao khoang 1,5 cm duogc cdy vao mdi truong
MS chira 0,02 mg/L NAA, 30 g/L sucrose, 1 g/L than hoat tinh, 8,5 g/L agar [8] va nano
sét duoc thay thé€ véi cac nong do khac nhau (0; 0,7; 1,4; 2,8; 5,6; 11,2 mg/L). Moi
nghiém thtec tién hanh trén 30 binh, moi binh cay 5 chodi d€ nghién cttu anh huéng cua
nano sit dén qua trinh sinh trwdng, phat trién va tao cay con hoan chinh théng qua cac
chi tiéu theo doi: ty 1€ ra ré (%), chiéu cao cay (cm), s ré, chiéu dai ré (cm), trong luwong
twoi (g), trong lwong kho (mg), gia tri SPAD sau 4 tuan nudi cay.

Hinh thanh ré va tao ciy con hoan chinh trén ciy sim Ngoc Linh

Choi sam Ngoc Linh 6 tuan tudi c6 chiéu cao khoang 3 cm duoc cdy vao moi
treong SH chita 1 mg/L NAA; 2 mg/L BA; 3 mg/L GAs; 50 g/L sucrose va 8,5 g/L agar
[12] va nano sit dwoc thay thé véi cac nong do khac nhau (0; 0,7; 1,4; 2,8; 5,6; 11,2
mg/L). Mobi nghiém thuc tién hanh trén 30 binh, mdi binh cdy 3 choi. Cac chi tiéu theo
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ddi bao gom: chidu cao cay (cm), chiéu rong 14 (cm), s6 1é, chiéu dai ré (cm), trong
luong tuoi (g), trong luong kho (g) nham nghién cttu anh huéng ctia nano sat dén qué
trinh tao cay con hoan chinh sau 12 tuan nuoi cay.

biéu kién nuéi cdy

Cac thi nghiém dwoc tién hanh trong diéu kién in vitro 6 nhiét d¢ phong 25 +
2°C, chu ky chiéu sang 16 gio/ngay, cuong do 40 - 45 umol.m2s* dudi 4nh sang den
huynh quang, d6 am trung binh 55 - 60%.

Xac dinh chi tiéu ting treong

Chiéu cao cay (cm) duoc xac dinh bang cach do chiéu dai tir gdc dén phién 14
ctia 14 dau tién; chiéu dai ré (cm) dwoc xac dinh bf?mg cach do chiéu dai tir g6c dén
chép 1&; chiéu rong 14 (cm) duoc xac dinh bang cach do duong kinh 1, khdi lwong tuoi
(g) duoc xac dinh bang cach can khdi leong cay twoi; khéi lwong kho (mg) can mau da
duoc xac dinh khoi luong twoi ¢ trén sdy o nhiét do 60 °C cho dén khi khoi luong
khong ddi; gia tri SPAD duoc xac dinh bang cach do ham lwong diép luc (chlorophyll)
téng bang may do SPAD-502 (Minilta Co., Ltd., Japan).

Ty 1& ra 1é (%) = S6 mau ra ré x 100/ Téng s8 mau cdy thi nghiém
Xt 1y s6 liéu
Moi thi nghiém duoc 1ap lai 3 Tan. T4t ca cac s6 liéu sau khi thu thap tng véi

ting chi tiéu theo ddi duoc xt Iy bang phan mém MicroSoft Excel® 2017 va phan mém
phan tich thong ké SPSS 16.0 theo phuong phap Duncan’s test voi o = 0,05 [5].

3. KET QUA
Hinh thanh ré va tao ciy con hoan chinh trén ciy Dau tay

Giai doan ra ré va hinh thanh cay con hoan chinh 1a giai doan quan trong trong
qua trinh vi nhan gidng, quyét dinh hiéu qua cta qua trinh nhan gidng in vitro. Sau 4
tuan nudi cay, cac chi tiéu danh gia anh hreong ctia cac nong do nano sit khac nhau 1én
kha néng ra ré, sinh truéng va phét trién ctia cay con Dau tay in vitro duoc trinh bay o
bang 1.

Bang 1. Anh hudng cuia nano sat 1én su hinh thanh ré va tao cay con hoan chinh cua chdi cay

Dau tay sau 4 tuan nudi cay*

Nongdo Tyléra Chiéu cao 55 3 Chiéudai Trongluong Trongluwong  Gid tri

(mg/L) ré (%)  cay (cm) ° % (cm) twoi (g) khd (mg) SPAD
0,0" 71,1120 3,900 3,004 3,230 0,34> 40,18¢ 27,73b
0,7 56,670 556 2,000 3,60 0,32bc 72,680 25,32b¢
1,4 88,892 6,76 4,00 4,462 0,75 84,19 38,312
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2,8 61,110 5,360 2,660 3,160 0,370 76,61 29,160
5,6 51,11bec 4,100 2,330 1,96 0,19¢ 37,98 24,11bc
11,2 32,22¢ 3,60 0,66 1,930 0,18¢ 30,134 20,57¢

*Thi nghiém st dung moi truong MS cai bién da loai bo Fe-EDTA va bd sung nano sét,
(") riéng nghiém thitc d6i chimg st dung MS binh thuong ¢ Fe-EDTA. (™) Nhitng chi céi khéc
nhau (a,b,c...) trong cung mot cot thé hién sy khac biét c6 y nghia ¢ mikc o = 0,05 trong phép thie

Duncan.
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Hinh 1. Anh huwong ctia nano sit O cac noéng do khac nhau (a. 0,0;b. 0,7; c. 1,4; d. 2,8; e. 5,6; f.

11,2 mg/L) 1én su hinh thanh ré va tao cdy con hoan chinh ctia chdi Dau tay sau 4 tuan nudi cay.

Theo quan sat, cac chdi Dau tay nudi cdy trén moi trudong bs sung nano sit 6
st cam tng ra ré khac nhau; cu thé cac chdi ¢ nghiém thttc thay thé Fe-EDTA bf!mg 1,4
mg/L nano st da xuéat hién ré sau tuan dau tién nudi cdy, & cac nghiém thtc con lai ré
bat dau xudt hién & tuan tht 2; va cac ré nay tiép tuc phat trién & cac tuan tiép theo.
Sau 4 tuan nudi cdy két qua thu duoc cho thdy, ¢ nghiém thic thay thé 1,4 mg/L nano
sit cho ty 1€ ra ré dat cao nhat dat 88,89% so véi nghiém thirc doi ching dat 71,11%
(bang 1).

Bén canh d¢6, khi thay thé mot luong nano st & nong do thap vao moi truong
nudi cdy (0,7 mg/L - bang 1/8 luong Fe-EDTA dung trong modi truong ddi ching), két
qua ghi nhan o tat ca cac chi tiéu theo doi cho thay su sinh tredng va phat trién cta cay
Dau tay rat thdp so voi doi chiing, ¢6 hién tuwong vang 1a nhe (hinh 1b); chiing to véi
luong nano sat nay khong ddp ting du trong giai doan ra ré va sinh triedng phét trién
ctia ciy Dau tay. Nhung khi nong d6 nano sit trong mdi treong nudi cdy ting lén, su
sinh trudng va phat trién caa Dau tay in vitro taing dan va dat cao nhat ¢ nghiém thic
1,4 mg/L nano sdt. Céc chi tiéu nhw chiéu cao cay (6,76 cm); sO ré (4,00); chiéu dai ré
(4,46 cm); trong luong twoi (0,75 g); trong luong kho (84,19 mg) va gia tri SPAD (34,64)
ctua nghiém thitc nay déu cao nhat va khac biét so véi cac nghiém thic con lai (bang 1).
Dac biét, cay Dau tay sinh trueong trén moi treong nay cé than to, 1a sang bong, c6 mau
xanh dam dwoc pht béi mot 16p 16ng day dac (hinh 1c). Khi tang nong d6 nano sat 1én
dén 2,8; 5,6 va 11,2 mg/L, su sinh tredng va phat trién cua cay giam dan, c6 hién tuong
vang 14 rat rd rét nhat 1a & phan mép 14 va phan phién 14 ndm gitta cic gan 14 xanh
(hinh 1d,e,f). Diéu nay c6 thé do c6 mot lwong nano sat du thita bam ¢ bé mit 1ong hut
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ctia ré anh huong dén qua trinh hap thu nano sat. Déc biét, ¢ nghiém thic thay thé Fe-
EDTA bang 11,2 mg/L nano sat c6 hé ré ngan nhat va xuat hién nhiéu 16ng hat hon tat
ca cac nghiém thiec khac. Nhu vay, thiéu hut hay dw thira sat déu anh huwdng dén qua
trinh sinh trirdng ctia cay véi biéu hién vang 14. Tém lai, khi thay thé Fe-EDTA bang
1,4 mg/L nano sat cho qua trinh ra ré va sinh trudng phét trién tt nhat ¢ cdy Dau tay
nudi cdy in vitro.

Hinh thanh ré va tao ciy con hoan chinh trén cdy sim Ngoc Linh

Cac nong d6 nano sat khac nhau sé anh hudng khac nhau 1én su sinh trueong va
phat trién cua cho6i sam Ngoc Linh nudi cay in vitro. Két qua ghi nhan sau 12 tuan nuoi
cay duoc chi ra 6 bang 2.

Bang 2. Anh hudng cuia nano sat 1én su hinh thanh reé va tao cay con hoan chinh cua ch6i sam

Ngoc Linh sau 12 tuan nudi cdy*

Trong Trong

Nong @6  Chiéucao Chiéurdéng . Chiéudai , . Giatri
R , O re x lwong twoi  luong kho
(mg/L) cay (cm) l1a (cm) ré (cm) SPAD
(&) (®)

0,0" 3,93 1,13 2,66b¢ 2,00¢ 0,86b¢ 0,43 18,902
0,7 5,162 0,564 4,332 3,362 0,76b¢ 0,39» 14,13
1,4 5,332 0,96b¢ 5,332 4,130 1,17abe 0,462 15,900

2,8 6,562 0,7 3,662 3,502 1,202 0,492 17,0320
5,6 4,264 1,42 5,002 4,432 1,322 0,662 21,762
11,2 2,93¢ 0,434 2,33¢ 2,90b¢ 0,73¢ 0,492 9,60¢

*Thi nghiém st dung moi truong MS cai bién da loai bo Fe-EDTA va bd sung nano sét,
(") riéng nghiém thitc d6i ching st dung MS binh thuong c¢é Fe-EDTA. (™) Nhitng chi cai khéc

nhau (a,b,c...) trong cung mot cdt thé hién su khac biét ¢6 y nghia & miic o = 0,05 trong phép thi

Duncan.

Hinh 2. Anh hwéng ctia nano st & cac nong do khac nhau (a. 0,0;b.0,7; c. 1,4, d. 2,8; €. 5,6; f.
11,2 mg/L) lén su hinh thanh ré va tao cay con hoan chinh cta ch6i sam Ngoc Linh sau 12 tuan
nuoi cay.
Sau 4 tuan nudi cay cho thay ré hinh thanh hau hét ¢ tat ca cac nghiém thiic

thay thé nano sét, & nghiém thikc d6i chiing ghi nhan sy hinh thanh ré & tuan thi 6. S§
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liéu thu duoc sau 12 tuan nudi cdy cho thdy ré duoc hinh thanh & hau hét cac nghiém
thize (hinh 2), cac chi tiéu theo d&i nhu: chigu rong 14, chiéu dai ré, trong lwong tuoi,
trong luong kho, gia tri SPAD cua nghiém thitc thay thé 5,6 mg/L nano sit (1,4 cm; 4,43
cm; 1,32 g; 0,66 g; 21,76) cao hon dang ké so véi doi ching (1,13 cm; 2 cm; 0,86 g; 0,43 g;
18,90) va cac nghiém thitc thay thé nano sat con lai (bang 2). P&i véi chi tiéu chiéu cao
cay 6 nghiém thic dugc thay thé bang 2,8 mg/L nano sét (6,56 cm) to ra vuot troi hon
cac nghiém thttc con lai, nhung cac cay nay cé hién tuong mong nwedc 6 than (hinh 2d).
O nghiém thitc thay thé bing 1,4 mg/L nano sit c6 s6 ré dat cao nhat, nhung cac ré nay
phat trién khong dong déu, gion, dé bi dut gay khi c6 tdc dong co hoc (hinh 2c). Bén
canh d6, & tat ca cdc nghiém thirc thay thé bang nano sat déu xuét hién cac md phdi
tron, nhé & goc cay; riéng & nghiém thtic duoc thay thé bang 11,2 mg/L nano sat két
qua ghi nhan sy hinh thanh phoi nhiéu nhat (Hinh 2f) va khong tao duoc cay con hoan
chinh do phan than da bi rui va tap trung cho qua trinh tao phdi, nén két qua thu dwoc
chiéu cao cay chi dat 2,93 cm (bang 2). Vé hinh thai, nhitng cay sinh trudng trong moi
truong duoc thay thé bang 5,6 mg/L nano sat c6 cudng 1a to, 1a mé rong, cé mau xanh
dam (hinh 2e) so véi cac nghiém thirc khac ¢ cudng 1a nho, 1a mong, cé6 mau xanh nhat
(hinh 2a,b,c,d). Nhu vay, viéc thay thé Fe-EDTA bz‘ing 5,6 mg/L nano sit dat hiéu qua
cao nhat trong giai doan ra ré va hinh thanh cay hoan chinh trong vi nhan giéng sam
Ngoc Linh.

4. THAO LUAN

Trong nhitng nghién ctru trude day, cac chat auxin thuong dwoc st dung cho
qua trinh ra ré va hinh thanh cay con hoan chinh. Trong khi &6 anh huéng ctia cac
thanh phan kim loai nhu sit hodc nano sét chwra c6 nhiéu nghién ctu.

Nam 2016 Martinez-Fernandez va cong sy da bao cdo vé su sut giam cac
nguyén t6 da lwong (Ca, K, Mg va S) khi nghién ctru tdc dong ctia nano sat 1én cay hoa
huéng dwong. Hién tuwong nay la do cac hat nano sit véi kich thudc 1én bao phti xung
quanh bé mit ré ngan can sy hap thu nwdc cua cy trong tir ré, dan dén giam kha ning
hap thu cac chadt dinh dudng hoa tan trong nudc. Két qua lam giam ham lwong
chlorophyll ¢ 14 [4]. Két qua nay clng tuong tw v6i nghién ctu cua Trujillo-Reyes va
cong su (2014), Wang va cong sy (2011) khi nghién cttu sy hdp thu nano sit trén cay
rau diép, laa [10, 13]. Nguoc lai, ciing ¢d nhiéu nghién ctu cho thdy néu cac hat nano
c6 kich thudc nho hon 50 nm thi chiing c6 thé duegc hap thu va van chuyén dé dang
trong cay [3, 7, 15].

Trong nghién cttu nay ching t6i stt dung cac hat nano sét c6 kich thudc tir 20 —
60 nm. Khi cac ch6i Dau tay va sam Ngoc Linh dwgc nudi cdy trén mdi treong MS cai
bién ¢ ndng dd nano sat thdp hodc qué cao c6 hién tuong vang 1a. Day 1a hién tuwong

dac trung ching to cay bi thiéu hut st hodc du thira st da duwoc Eskandari (2011) md6
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ta khi nghién ctru vé vai trd va co ché& hap thu sat ctia thuc vat [9]. Nghién ctru cta
chting t6i ciing cho thay nano sit c6 anh huong dén hinh théi ré ctia cay Dau tay nudi
cdy in vitro, cu thé 1a ré xuat hién nhiéu 16ng hat. Diéu nay ciing twong tw nhu két qua
nghién cttu ctia Giordani va cdng su (2012) trén cay ca chua nuéi cdy thuy canh trong
moi trieong c6 bd sung 500 mg/L TiO: & dang nano [17]. Tac gia giai thich rang sw phan
b& ctia nano TiO: trén bé mat ré lam gidm sy hap thu nudc va chat dinh dudng cta ré;
tr d6 ré xuat hién nhiéu 16ng hat nham muc dich cai thién kha nang hap thu dinh
dudng ctia cay. Mot diéu dang luu y 1a nong d6 nano sat st dung trong nghién ctru
nay, 6 nong do cao sé gay tic ché dén hé ré va su sinh trudng, phat trién ctia cdy Dau
tay; hodc thic day qua trinh tao phdi ¢ sam Ngoc Linh. Két qua nay tuong tw véi
nghién cttu ctia Racuciu va Creagna (2006) vé anh hudng ctia nano sat pht tetramethyl
ammonium hydroxide 1én su phat trién & cay ngd. Két qua cho thay ¢ nong d6 cao (100
~ 250 pl/L), dung dich nano sat nay lam gidm ham lwong cholorophyll a [14].

Thiéu sit anh hudng nhiéu dén qua trinh tong hop diép luc t8 cling nhu hé
thdng cac enzyme trong phan ting oxy hod khit va chudi van chuyén dién ti [9]. Vi sat
1a nguyén t& déng vai trd chinh trong cdc qua trinh, nén nano sat c6 anh huong dén su
sinh truong va phat trién cua cac ch6i Dau tdy va sam Ngoc Linh trong nghién ctu
nay. Mot diém dang chti y la ham lwong nano sit & nghiém thitc thay thé Fe-EDTA
bang 1,4 mg/L nano sat ¢6 hiéu qua dang k& dén qua trinh ra ré va sinh truéng phat
trién ctia cay Dau tay nudi cdy in vitro. Mat khac, trén cay sam Ngoc Linh ¢ nghiém
thikc thay thé Fe-EDTA bang 5,6 mg/L nano sat dat hiéu qua cao 1én qua trinh ra ré va
tao cdy con hoan chinh. Diéu nay c6 thé thdy ¢ cac ddi twong khac nhau thi nhu cau
hap thu sét trong qua trinh phét trién sé khac nhau; thuong phu thudc vao kiéu gene
hodc chu ky sinh trieong ctia ting loai. DSi véi nhitng loai cé chu ky sinh treong ngan
nhu Dau tay thi chi can mét lwgng nano sat béng Y4 so voi luong Fe-EDTA trong moi
treong d6i ching ciing da dap tng du nhu cau sinh trudng va phat trién cta thyce vat,
gitip tiét kiém dwoc chi phi trong san xudt. O ciy sam Ngoc Linh ¢6 chu ky sinh triedong
dai hon thi can mot lugng nano sat 16n hon nén can thay thé mot lwong nano sat twong
dwong (5,6 mg/L) voi luong Fe-EDTA trong mdi treong ddi ching. Két qua cho thay
cac cay nay sinh trueong, phat trién tot hon so véi cay doi ching.

5. KET LUAN

Khi tién hanh thay thé Fe-EDTA bang nano sit & cac nong d6 khac nhau trén
ddi tuong Dau tay va sam Ngoc Linh, két qua thu duoc nhu sau. O cay Dau tay véi
nong dd nano sat thap (0,7 mg/L) gay ra hién twong vang la nhe, 1a biéu hién cta su
thiéu sit. Khi tang nong do nano st 1én dén 2,8; 5,6 va 11,2 mg/L, su sinh treong va
phat trién cta cay nay giam dan, cd hién tuwgng vang 1a rat ro rét, la biéu hién cua hién
twong duw sit. Trong khi d6, & nong d6 1,4 mg/L nano sat cho hiéu qua t6t nhat trong
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qud trinh ra ré va hinh thanh cay hoan chinh. D&i véi sim Ngoc Linh, & tit ca cac
nghiém thtec thay thé bang nano sat déu xudt hién cac md phoi; riéng ¢ nghiém thic
duoc thay thé bang 11,2 mg/L nano sat cé si hinh thanh phoi nhiéu nhat va khong tao
duogc cay con hoan chinh. Mat khac, nano sat & nong dd 5,6 mg/L cho hiéu qua cao
trong qud trinh ra ré va hinh thanh cay con hoan chinh trén d6i tuong nay.

LOI CAM ON

D€ hoan thanh nghién cttu nay, nhém tac gia xin chan thanh cam on s tai trg
kinh phi cua dé tai “Nghién ctru tac dong ctia nano kim loai 1én kha nang tai sinh, sinh
trudng, phat trién va tich luy hoat chat trong qua trinh nhan giong mot s6 cay trong cd
gia tri cao 0 Viét Nam” thuoc hop phan: “Nghién ctru co ché tac dong va danh gia an
toan sinh hoc ctia cac ché phdm nano dwgc nghién ctu trong dy an”, ma sé:
VAST.TD.NANO.04/15-18.
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EFFECTS OF NANO IRON ON ROOT AND PLANTLET FORMATION
OF STRAWBERRY (Fragaria x ananassa), NGOC LINH GINSENG
(Panax vietnamensis Ha et Grushv.) CULTURED IN VITRO
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ABSTRACT

Nowadays, materials science advances give a base for nanotechnology to exist in
various fields such as physics, chemistry, biology. Nano iron has become a new
material applied in many agriculture biology sectors. The effects of nano iron on
plants, particularly in tissue culture, however, have not been much studied.
Therefore, this study was conducted with the aim of replacing of nano iron for Fe-
EDTA in root formation and plantlet growth of trawberry and Ngoc Linh ginseng
cultured in vitro. In this research, root generation rate, plantlet height, leaves
width, root number, root length, fresh weight, dry weight and SPAD index were
investigated. The results showed that nano iron with concentration 1.4 mg/L in
culture medium had the best effect on root generation and Strawberry growth,
while this number was 5.6 mg/L on Ngoc Linh ginseng. However, when increasing
the concentration, nano iron inhibited and decreased the growth of these plantlets

as well as promoted embryogenesis on Ngoc Linh ginseng.

Keywords: Strawberry, root formation, in vitro, nano iron, Ngoc Linh ginseng.
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