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Anh hwing ciia cic hat nano cobalt, dong va molybden trioxide
lén giai doan ra ré in vitro cta cay Dau tay (Fragaria x ananassa Duch.,)
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Tém tit:

Nghién ctru nay da chirng minh ('Ilrg:c tac dong tl’c,h cuc ctiia CoNPs, CuNPs Va‘} MoO,NPs Ién kha ning ra ré in vitro ciia ciy Dau
tay (Fragaria % ananassa Duch.). Két qua cho thay, cdy Dau tiy dwgc nudi cay trén méi truwong Murashige va Skoog (MS) thay
thé mudi CoCl,.6H,0 bang 6,2 pl/l CoN,Ps (ty 18 1:1) sau 30 ngay nudi cdy cho chiéu cao cy, sb 14, s6 ré, chiéu dai ré, trong lrgng
twoi, trong lwong khé va SPAD cao nhat (twong wng la: 4,80 cm, 13 1a/cdy, 15,67 ré/cay, 1,97 cm, 248,33 mg, 25,56 mg, 48,70) so
véi méi trweomg MS co ban (khong c6 CoNPs) va cic nghiém thirc con lai. Ngoai ra, méi trwomg MS thay thé mudi CuSO SH,0
bang 6,4 pl/l CuNPs (ty 1€ 1:1) la toi wu nhat ve so 1a (15 ld/cay), so re (16,67 ré/cay), chieu dai re (2,5 cm), trong lwgng twoi (224,60
mg), trong lirgng khé (22,86 mg) so véi cic nghiém thire con lai sau 30 ngay nudi cdy. Nhimg phat hi¢n tir nghién ctru nay vé vige
thay thé cac mudi vo co (CoCl,.6H,0, CuSO_.5H,0 va Na,MoO,.2H,0) trong méi trudng MS bing CoNPs, CuNPs va MoO,NPs
gitip mé ra cac hwdéng nghién ciru méi va cdi thién qua trinh vi nhan giong cia cay Dau tay.

Tir khoa: cay Dau tiy, nano cobalt, nano d(“)ng, nano molybden trioxide, ra ré.

Chi 56 phén logi: 4.1, 4.6

Effect of cobalt, copper and molybdenum trioxide nanoparticles on in vitro

rooting stage efficiency of strawberry (Fragaria x ananassa Duch.)
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Abstract:

This study has demonstrated the positive effects of CoNPs, CuNPs and MoO,NPs on the in vitro rooting ability of
strawberry (Fragaria x ananassa Duch.). The results indicated that strawberry plants cultured on Murashige and Skoog
(MS) medium, in which COCl,.6H,0 was replaced with 6.2 pl/l CoNPs (1:1 ratio), resulted in the best growth indicators of
plant height, number of leaves, number of roots, root length, fresh weight, dry weight and soil plant analysis development
(SPAD) after 30 days of culture (4.80 cm; 13 leaves/plantlet; 15.67 roots/plantlet; 1.97 cm; 248.33 mg; 25.56 mg; 48.70;
respectively), which were higher than those observed in plants cultured on the basal MS medium (without CoNPs) and
the other treatments. In addition, MS medium supplemented with 6.4 ul/l CuNPs replacing CuSO,.5H,0 salt (ratio 1:1)
gave optimal results in terms of number of leaves (15 leaves/plantlet), number of roots (16.67 roots/plantlet), root length
(2.5 cm), fresh weight (224.60 mg), dry weight (22.86 mg) compared to the remaining treatments after 30 days of culture.
These findings are promising and open up exciting possibilities for further research and advancements in Strawberry
micropropagation.
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1. Ddt van de

Cay Dau tay (Fragaria x ananassa Duch.) thudc ho Hoa
hong (Rosaceae), 1a mot trong nhitng loai cdy 4n qua phd
bién va duoc tr@)ng rong rai trén toan cau. No duoce biét dén
v6i huong vi thom ngon va ngot ngao, mau dé ruc rd va mui
thom. Chinh vi tim quan trong vé kinh té nén nhu ciu cay
Déu tay chat luong cao trong nganh ndéng nghiép ngay cang
tang, tuy nhién, cic phuong phap nhan gidng Dau tay thong
thuong nhu chia nhanh va wom hat bi han ché do ty 1€ nhan
giéng cham va dé nhiém bénh. Bén canh d6, su phu thudc
vao mua vu va diéu kién sinh truong ciing 1a mot sb yéu td
han ché khac trong qua trinh nhan gidng [1].

Ngay nay, vi nhan gidng da trg thanh mot k¥ thuét quan
trong trong nhan giéng thuong mai nhiéu loai thyc vat vi
nhitng uu diém nhu: tao ra mot s6 lugng 16n céc cay dong
nhit trong thoi gian ngin, dic biét day 1a mot trong nhiing
ky thuat co thé tao ra ciy con sach virus thong qua nudi
cdy mo phan sinh [2-4]. Tuy nhién, trong qua trinh vi nhan
gidng, van ghi nhan mot s6 hién tuong bit thuong & thuc
vat nhu hoai tir dau choi, 14 bi vang va rung, khi khong bi
rdi loan chtrc ndng, 1am giam chét luong chdi, cay con va ty
1¢ sdng trong diéu kién vuon wom [5]. Mot trong nhiing van
dé thuong gip trong nhan gibéng in vitro ciy Dau ty 1a hién
tugng thuy tinh thé, cay sinh truong va phat trién cham dan
dén 1am giam ty 18 sdng sot cua cdy con khi chuyén ra diéu
kién vuon wom do chat luong ciy con giam [6].

Moi truong Murashige va Skoog (MS) la mdt trong
nhitng moi truong nudi ciy nodi tiéng va duge str dung rong
rdi nhét trong nudi céy mé té bao thuc vat. Cobalt (Co),
ddng (Cu) va molybden (Mo) 1a nhimng vi luong thiét yéu,
doéng vai tro quan trong trong qua trinh sinh truong, phat
trién va trao doi chat cua thyc vat [7, 8]. Trong qua trinh vi
nhan gidng thuc vat, cic nguyén té nay thudng duoc thém
vao modi truong nudi cdy dé ting cuong kha nang hip thy
chat dinh dudng ciia thuc vat va hd tro cac qué trinh sinh 1y
khac nhau, bao gdm hat nay mam, tai sinh chdi va sy phat
trién clia mau céy. Su hién dién ctia chiing trong moéi truong
nudi ciy c6 thé lam tang ham luong chit dinh dudng va anh
huong dén cac chi sb sinh hoa khac nhau trong qua trinh
sinh truong va phat trién ciia cdy trong. Gidng nhu nhiéu
chat dinh dudng thiét yéu khac, Co, Cu, Mo thuong dugc
cung cip ¢ dang mubi vo co trong méi trudng nudi cdy mo
thuc vat. Mic du cac mudi vo co nay cé thé cung cap cac
chat dinh dudng vi lugng can thiét cho sy phat trién cia
thuc vat, nhung viéc hép thu va sur dung ching cuia thuc vat
trong diéu kién nuéi cy in vitro d6i khi c6 thé gap kho khin
do ching thuong ton tai & dang mudi v6 co véi kich thude
hat 1on [9].
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Dé khéc phuc van d& nay, nhidu nghién ctru di ing dung
cong nghé nano trong vi nhan gidng cdy trong nham cai
thién moéi truong nudi cdy ciing nhu ting kha ning sinh
truong va phat trién cht luong cdy con. Cong nghé nano la
mot linh vuc khoa hoc, k¥ thuat va cong nghé da nganh lién
quan dén vat liéu, ciu trac va thiét bi ¢ c?ip d0 nano. Cac
nghién ciru gin day di chi ra rang, cc hat nano cobalt va
dong (CoNPs, CuNPs) co thé 1a ngudn vi chat dinh dudng
tiém ning dé thay thé mudi vo co trong méi truong nudi ciy
[10-12]. Viéc thay thé CoCl, .6H,0 bang CoNPs trong moi
truong MS da cho thdy nhiing két qua tich cuc trong viéce cai
thién kha nang ra r&, ciing nhu khéc phuc céc hién tuong bat
thudng trong qua trinh nhan gidng in vitro cay hoa dong tién
[13]. Tuy nhién, nghién ctru vé viéc thay thé cac mudi vo
co bang CuNPs va molybdenum trioxide (MoO,NPs) trong
mdi truong nudi céy con han ché. Pac biét, viéc thay thé 3
loai nano (CuNPs, CoNPs va MoO,NPs) trong moi truong
ra 1é in vitro & cAy DAu tiy van chua dugc thuc hién. Chinh
vi vay trong nghién ctru nay, tdc dong don 1¢ ctia 3 loai nano
kim loai (CoNPs, CuNPs, MoO,NPs) trong vi¢c thay thé
3 loai mudi vo co (CoCl,.6H,0, CuSO,.5H,0, MoO,NPs)
trong moi trudng tao ré in vitro 1én kha ning ra ré, sinh
trudng va phét trién cta cdy Dau tdy da duoc thyc hién.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

Chdi cay Dau tay in vitro mot thang tudi (Fragaria x
ananassa Duch.) co chiéu cao 3 cm va chat lugng tdt tai
Phong Sinh hoc Phén tir va Chon tao giéng ciy trong, Vién
Nghién ctu Khoa hoc Tay Nguyén dugc sir dung lam vat
liéu ban dau.

2.2. Dung dich nano kim loai

Nano CoNPs, CuNPs va MoO,NPs (500 ppm) véi kich
thudc trung binh 20-60 nm dugc cung cap bdi Vién Han 1am
Khoa hoc va Cong nghé¢ Viét Nam.

2.3. Méi trwong nuéi ciy

Méi truong nudi cdy voi nguyén liéu ban dau 1a moi
truong MS [14] (Sigma-Aldrich, My) c¢6 bd sung 30 g/l
sucrose (Dong Nai), 8 g/l agar (Viét X0, Cong ty Phan Tran,
TP H6 Chi Minh).

MS1: Moi truong ra ré (mdi truong MS cai bién -
CoNPs) la méi truong MS da loai bo CoCl,.6H, O va b6
sung CoNPs ¢ cac nong d6 khac nhau (1,55; 3,10; 6,20;
9,30; 12,4 pl/l, trong Gmg voi 1/4, 1/2, 1, 3/2 va 2 1an ndng
dd CoCl,.6H,0 c6 trong moi truong MS co ban) va 0,2 mg/l
NAA (1-Naphthaleneacetic acid; Sigma-Aldrich, M¥).
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Ty 18 ra ré dat 100% o tat ca cac nghiém thiic c6/khong
c6 MoO,NPs. Két qua cho thdy, ¢ tat ca cac nghiém thirc co
MOoO,NPs, c4c chi tiéu sinh trudng cua cdy Dau tay déu tot
hon so v6i nghiém thirc d6i chtng (bang 3). Twong tng voi
sinh truéng in vitro, cac ciy con nudi ciy trén moi truong
bd sung 149 pl/l MoO,NPs c6 sinh truong va phat trién tot
hon so v6i cac nghiém thic con lai (bang 3, hinh 3). Chiéu
cao cdy cao nhit (6,36 cm) dwoc ghi nhan ¢ nong do 149
ul/l MoO,NPs. Ngoai ra, trong nghién ctru nay ciing ghi
nhan ring cdy con in vitro dwoc nudi cdy trén moi truong
chtra 149 pl/l MoO,NPs cho sO luong ré toi da (20,33 ré/cay
con) v6i chidu dai r& (3,01 cm) cao nhit so v&i dbi ching
sau 30 ngay nuoi cay. Hon nita, nhiing cdy con nay cho thay
su phat trién t6t, 14 mau xanh dam, nhiéu ré va kich thuéc
dong déu (hinh 3). Tuy nhién, khi ting nong dd MoO,NPs
1én 298 pl/l thi chiéu cao céy (5,46 cm), sé luong ré (11,33
ré&/cay con) va chiéu dai r& (1,77 cm) giam manh (bang 3).
Ngoai ra, hinh thai bat thuong cia 14 da dugc quan sat thiy
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QK KmaQJ FéD FiF Q4QV WKDRAWKA Po§dOghiém thirc 37,25 va 74,5 pl/l MoO,NPs. Hién tuong

kx Vﬁm dau tién duoc mo ta boi D.I. Arnon va cs (1939)
[17], cay thiéu Mo phat trién mot kiéu hinh dic trung bao
gdm cac ton thuong va thay déi hinh théi cua 14 (dugc goi
1a “duodi roi’) va sau d6 duoc phén tich chi tiét boi nhom cua
R.J. Fido va cs (1977) [18].

Tt ca nhitng két qua nay chi ra rang, cic MoO,NPs c6
thé kich thich hodc trc ché su phat trién cta ciy con tiy
thudc vao cac nong d6 khac nhau dugc st dung. Két qua cho
thiy, méi truong MS bo sung 149 pul/l NP MoO,NPs thay
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4. Két luan

Mo6i truong MS bd sung 6,2 pl/l CoNPs thay thé
CoCl,.6H,0 la moi truong t6i wu cho sy phat trién va ra ré
in vitro cua cay Dau tay.

Mbi trudng MS bd sung 6,4 ul/l CuNPs thay thé
CuSO,.5H,0 la mdi truong t6i wru cho sy sinh truong va ra
1é in vitro clia cay Dau tay.

qi truong MS bo sung 149 pl/l MoO,NPs thay thé

Nghién ctru nay dugc hd trg kinh phi boi Chuong trinh
phat trién nhom nghién ciru xuat sic hang I vé “Nghién ctru
anh huong cia mot s6 hat nano kim loai 1én su phat sinh
hinh thai, sinh truong - phat trién, sinh 1y - sinh héa va tich
lity hop chét thir cip ctia mot sb cay trong c6 gia tri kinh té
nudi ciy in vitro”, ma s6 dé tai NCXS01.03/22-24 cia Vién
Han 1am Khoa hoc va Cong ngh¢ Viét Nam. Céc tac gia xin
chan thanh cam on.
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