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ANH HUONG CUA NANO BAC LEN KHA NANG CAM UNG
MO SEO VA TAI SINH CHOI TU MAU LA CAY DAU TAY
(FRAGARIA X ANANASSA) NUOI CAY IN VITRO

D6 Manh Cuong!?, Treong Thi Bich Phuwong?, Dwong Tan Nhyt!*

Vién Nghién cttu Khoa hoc Tay Nguyén, Vién Han 1am Khoa hoc va Cong nghé Viét Nam,
116 X6 Viét Nghé Tinh, Da Lat, Lam Do6ng, Viét nam
2Truong Dai hoc Khoa hoc, Pai Hoc Hué, 77 Nguyén Hué, Hué, Viét Nam

Tom tit. Trong nghién cttu nay, anh hwéng ctia nano bac Ién kha nang cam tng hinh thanh
mo seo va tai sinh chdi tir miu 14 ex vitro thong qua khtt trung cling nhu sinh truong,
phét trién cua choi dau tay khi b sung triec ti€p vao mdi treong nudi cdy duwoc khao sat. Cac
mau 14 khtr triing trong nano bac ¢ noéng d9, thoi gian khac nhau dwgc so sanh véi mau dé&i
chting khtt tring trong HgClz, Ca(ClO2). T4t ca cac mau 1a nay dugc nuoi cay trén moi truong
MS ¢6 b6 sung 1 mg/L TDZ, 0,1 mg/L IBA, 30 g/L sucrose va 8,5 g/L agar thu dwgc nhu sau:
nghiém thuic cho ty 1& nhiém thép nhat (22,22 %) khi dwgc khtt trung & nong dd 0,5 g/L nano
bac trong 20 phut; ty 1€ tai sinh chdi (64,44 %), s6 chdi/mau (21 chbi) va s8 chdi cao trén 1,5 cm
(6,66 chdi) dat cao nhat & noéng do 0,2 g/L nano bac trong 20 phut. Cac choi nay duoc tiép tuc
nudi cay trén méi truong MS c6 bd sung 0,02 mg/L NAA cho chiéu cao ciy (6,75 cm), chiéu
dai ré (5,13 cm), khdi luong twoi (0,71 g) cao nhat & nghiém thitc b sung 1 mg/L nano bac; s&
ré (6,33 ré) nhiéu nhat & nghiém thitc bs sung 2 mg/L nano bac; khéi lugng kho (80,61 mg) va
gia tri SPAD (34,49) dat cao nhat ¢ nghiém thitc bd sung 1 mg/L nano bac.

Tw khoa: dau tay, in vitro, khir truing, nano bac, tai sinh choi
1 Mé dau

Dau tay (Fragaria x ananassa) thudc ho Rosaceae la mot trong nhitng cdy an trai quan trong
cua thé gidi, chita nhiéu khoang chat can thiét cho nhu cau dinh dudng cta con nguoi. Dau tay
duoc trong thwong mai tai nhiéu nuwéc nhue Canada, Hoa Ky, Nhat Ban... [22]. Tai Viét Nam, dau
tay duoc trong chu yéu ¢ Da Lat va mot s6 dia diém tai dong bang song Hong. Dau tay c6 kha
nang cung cap 4 nhém chét chinh: vitamin (A, B1, B2); cac chat khoang (Ca, P, Fe...); amino acid
(tryptophan, threonine, isoleucine...); chat béo (bdo hoa, bao hoa don, bao hoa da) [22]. Viéc st
dung dau tay hoac cac san pham tir dau tay giup co thé chong lai mét moi, giam stress, chira cac
bénh vé rang loi, téng stic dé khang, chdng nhiém trung, chita bénh vé tim mach va giam thiéu
su 1do hda co thé [22]. Dau tay thuong duoc nhan gidng bang cach tach than bd hoac tach cay con

tlr cdy me. Phuong phap nhan gidng nay cho hé s6 nhan khong cao va cay con bi nhiém mot s&
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bénh do ndm, vi khuén, virus tir cdy me, tir d6 dan dén lam giam nang sudt va chat lwong ctia
qua. Vinhan giéng cay dau tay da duoc nghién ctru v6i nhiéu phuong phap khéc nhau: nudi cay
dinh sinh trudng d€ loai bo vi khuan va virus [17], phat sinh phoi v6 tinh lam giam tdi da cac
bién di di truyén [23]. Cac phuong phap nay da tao ra nhiéu thuén loi hon nhan giéng truyén
thdng nhung van con ton tai mot vai han ché; nudi cdy dinh sinh trudng ddi khi can phai duoc
két hop véi xir Iy nhiét va hod hoc doi hoi ky thuat va thiét bi kha phic tap [15]; néu phat sinh
phoi vo tinh thi qua trinh tai sinh sau d6 dat duoc véi tan s6 tuong d6i thap [5] va con phu thudc
nhiéu vao nhan t6 nhu kiéu giéng, nong do ctia cac chat diéu hoa sinh treong duwgc st dung,
ngudn mau va quang ky... Bén canh d6, phuong phép tdi sinh chbi bat dinh tir mau 14 dau tay
ludn cho hiéu qua ti sinh cao nhat [11, 13] va md seo téi sinh tir mau 14 tao nhiéu chdi nhat [14].
Tuy nhién, trong phwong phép nay, giai doan khtt tring mau 14 kha quan trong; chat khi trung,
nong d6 va thoi gian 1a nhitng yéu td then chdt trong quy trinh khtt tring mau cay. Phan 16n cac
chat khtt triing mau dang duoc stt dung hién nay nhu 1a HgClz, Ca(ClO);, NaOCl... 1a nhitng chat
mang tinh tay rira cao, khang vi sinh vét theo co ch€ dn mon vach, thanh t& bao vi khuan va ndm
nén thuong gay anh hudng dén mau cdy dan dén hiéu qua kht tring khéng cao, kha nang tai

sinh mo seo va choi khong t6t [9].

Trong nhitng ndm gan ddy, cac ion bac &@ dang mudi bac nitrate, bac thiosulphate duoc ting
dung nhiéu trong nudi cdy mo t€ bao thuc vat nho dic tinh khang nam, khang khuan ma khéng
gay anh huong dén stic khoé ctia con nguoi [1]. Mt khéc, cac ion bac con déng vai tro quan trong
trong su phat trién ctia mo seo, tai sinh chdi trong nudi cdy in vitro [2], hinh thanh ré va tao cay
hoan chinh trong vi nhan giéng [16]. Tuy nhién, cac ion bac luén di kem vdi cac cation ton tai ¢
dang mudi (bac nitrate, bac thiosulphate); diéu nay anh huong dén hiéu qua khtr trung va hap

thu, chuyén hoa cua ion bac.

Dé khac phuc tinh trang trén, dung dich nano bac gom céc ion ¢6 kich thudc tir 1 dén 20
nm va v6i kich thude cee ky nhé nay, cac hat nano c6 dién tich bé mat 16n lam téng kha nang tiép

xtic va st bam dinh trén bé mit t&€ bao dan dén hiéu qua tac dong cao [18, 20].

Vi vay, chting tdi thuc hién nghién ctru nay, nham khao sat va danh gia kha nang thay thé
cac chat khit triing thong dung [HgClz, Ca(ClO)2] bang nano bac trong giai doan khtt tring mau
cdy, cam tng md seo, tai sinh choéi va tham do anh hudng cua nong dd nano bac khac nhau lén

su sinh trudng va phat trién ctia chdi dau tay trong diéu kién nudi cdy in vitro.

2 Vatliéu va phuwong phap

21 Viatliéu

Nguén mau: L4 cua cay dau tay (Fragaria x ananassa) ex vitro khoang 3 thang tudi sinh
treong va phat trién t6t, khong bi sdu bénh hién cé tai vuon wom cua Coéng ty Thai Duong -
S.U.N, ba Lat duoc chon lam ngu6n mau ban dau.
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Vit liéu nano: Dung dich nano bac do Vién Cong nghé Méi treong, Ha Noi cung cdp voi
cac hat nano bac c¢ kich thudc trung binh <20 nm [3].

Maéi treong nudi cay: Moi treong nudi cay la moi treong Murashige va Skoog — MS [10]
c6 bo sung 30 g/L surcrose, 8,5 g/L agar. Tat ca cac moi truong nudi cdy duoc diéu chinh vé
pH = 5,8; cac thi nghiém duoc nudi cdy trong binh thuy tinh 250 mL chita 40 mL mo6i trieong. Sau
dé, toan bd moi treong duwgce hdp khir trung 6 nhiét d 121 °C, ap suét 1 atm trong thoi gian 20
phut.

22 Phuwong phap

Khw trung va tai sinh choi: L4 cua cdy dau tdy duoc rira sach dudi voi nwde mdy sau d6
ngam véi con 70 % trong 30 giay, rira lai véi nude cat vo trung 3 Tan va khir triing bang dung dich
nano bac véi cac nong do khac nhau (0,05; 0,1; 0,2; 0,5 g/L), trong cac khoang thoi gian thay doi
(5, 10, 15, 20, 30 phut). Mau & nghiém thitc ddi ching duoc khir triing béng dung dich Ca(ClO):
nong do 60 g/L trong thoi gian 10 phut va HgCla ndong d6 1 g/L trong thoi gian 5 phut [12]. Nhitng
mau 14 nay sau khi khiz triing dugc cat thanh hinh tron cé duwong kinh 1 cm béng dung cu cat [7],
sau d6 duoc cdy trén moi truong MS cé b sung 1 mg/L TDZ, 0,1 mg/L IBA, 30 g/L sucrose va
8,5 g/L agar [21]. Mdi nghiém thtic tién hanh trén 30 binh, mdi binh cay 1 mau. Thi nghiém nay
nham theo doi ty 1& nhiém (%), ty 1& tai sinh choi (%), s6 chdi/mau (chdi), s6 choi cao > 1,5 cm
(ch®i), hinh thai ch6i d€ nghién ctru vai tro ctia nano bac trong khtr trung, cam tng tao md seo va
tai sinh chdi sau 6 tuan nuodi cdy.

Sinh trwdng va phat trién: Chdi thu nhan tir nghiém thire t6t nhat ¢ thi nghiém trén
duoc cdy vao mdi truong MS chiza 0,02 mg/L NAA, 30 g/L sucrose, 1 g/L than hoat tinh, 8,5 g/L
agar [8] va nano bac dugc bd sung véi cadc nong do khac nhau (0; 0,5; 1,0; 1,5; 2 mg/L). Mbi nghiém
thitc tién hanh trén 30 binh, mdi binh cdy 5 chdi d€ nghién cttu anh huwéng ctia nano bac dén qua
trinh sinh trudng, phat trién va tao cdy con hoan chinh thong qua cac chi tiéu theo doi: chiéu cao
cay (cm), s6 ré, chiéu dai ré (cm), khéi lwong twoi (g), khoi luong khd (mg), gia tri SPAD (ham
luong chlorophyll) sau 4 tuan nuoi cdy.

2.3 Diéu kién nubi ciy

Cac thi nghiém dwoc tién hanh trong diéu kién nhiét d6 phong (25+2 °C), chu ky chiéu sang
16 gio/ngay, cuong d6 4045 pmol'm2-s dudi dnh sang den huynh quang, do am trung binh
55-60 %.

2.4  Xac dinh chi tiéu ting treong

Chiéu cao cay (cm) duoc xac dinh bang cach do chiéu dai tir gdc dén phién 14 cta 1a
dau tién; chidu dai ré (cm) duoc xac dinh bang cach do chiéu dai tir gdc dén chép ré; khéi luong
tuoi (g) duoc xac dinh bang cach can khdi lugng cay twoi; khdi legng khd (mg): can mau da duoc
xac dinh khdi luong twoi ¢ trén sdy ¢ nhiét do 60 °C cho dén khi khéi lwong khong doi; gid tri
SPAD duoc xac dinh bang SPAD-502 (Minilta Co., Ltd., Japan).
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2.5  Cong thirc tinh dwoc tién hanh khi thu nhén sé liéu
Ty 1& nhiém = S8 mau cdy nhiém x 100/ Tong s& mau cay thi nghiém
Ty 18 tai sinh chéi = S8 mau cdy tai sinh x 100/ Téng s6 mau cdy thi nghiém
2.6 Xwrlyséliéu
Mbi thi nghiém duwogc 13p lai 3 [an. Tat ca cdc sd liéu sau khi thu thap tGng véi ting

chi tiéu theo ddi dwoc xi Iy bang phan mém MicroSoft Excel® 2017 va phan mém phan tich thong
ké SPSS 16.0 theo phwong phap Duncan’s test véi o = 0,05 [6].

3 K&t qua va thao luan
3.1 Khw trung va tai sinh chéi

Sau 6 tuan nudi cay, két qua ghi nhan cho thay kha néng kht tring mau cdy ctia nano bac
O cac nong d6 va thoi gian xtt Iy khac nhau c6 su khac biét so véi cac chat khit trung thong dung
[HgCl2 va Ca(ClO):] (Bang 1) va qua trinh hinh thanh chéi tir 14 dau tay la mot qua trinh chuyén
ti€p gom 3 giai doan: cam ting mo seo, tai sinh chdi va sy tdng treong cua choi (Hinh 1)

Béang 1. Kha ning khtt tring mau cay ctia nano bac va cac chat khi trung thong dung sau 6 tuan nudi cdy

Chat Nong Thoi gian Ty lé Ty 1é S6 Choi
Khit tritn a6 kh@t triung nhiém tai sinh chbi/ cao > Hinh thai choi
& (gL (phut) (%) chdi (%) miu  1,5cm
5 100,00 - - - MAu nhiém ndm
10 100,00¢ - - -
0,05 15 100,00¢ - - - Mau nhidm
20 100,00¢ _ _ _ nam, khuan
30 100,00¢ - - -
5 100,00¢ - - - Mau nhiém ndm
10 73,33¢ 22,224 10,00¢ 0,00¢
Nano
bac 01 15 63,334 30,004 12,33 0,00 Chbi 16n
20 60,004 33,33bd 11,33 0,00
30 100,00¢ - - - Nf,au nhlein
nam, khuan
5 100,00 - - - MAu nhiém ndm
10 60,004 34,44k 10,66¢ 0,00¢
0,2 .
15 37,78 56,66%  15,66% 4,000 Chbi 16n
20 28,8920 64,44 212 6,66°
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Chat Nong Thoi gian Ty lé Ty lé S6 Chbi
Khie trim do khtt tring nhiém tai sinh choi/ cao > Hinh thai chéi
5 (gL (phut) (%) chdi (%) miu  15cm
X h. x
30 100,00¢ - - - Mau nhiém
nam, khuan
5 100,00¢ - - - Mau nhiém ndm
10 48,88« 4555 1300 0,00
05 15 36,665 61,1120 1333 4,000 Chbdi 16n
20 22,222 57,78abe 1920 4,660
MT\' h- x
30 100,00¢ - - - “aunuem
nam, khuan
HgCl 1 5 49,99« 46,664 16,33 0,00 .
Choi nho
Ca(ClO): 60 10 38,89 56,66 13,66  0,00¢

Ghi cha: "Nhiing chit cai khac nhau (a, b, c...) trong cuing mot c6t thé hién sw khac biét ¢6 y nghia & mtc
o = 0,05 trong phép thtt Duncan.

Hinh 1. Hinh thanh md seo va tai sinh chdi tir 14
A, B. M seo va chdi & nghi¢m thitc khie tring bang nano bac nong do 0,2 g/L trong 20 phiit sau 3 va 6 tuin nudi
cdyy; C, D. M6 seo va chdi & nghiém thirc khir tring bang Ca(ClO)2 sau 3 va 6 tuin nudi cdy; E, F. Mo seo va choi &
nghié¢m thirc khir trimg bang HgCl> sau 3 va 6 tuidn nudi cdy.

Theo quan sat, tat ca cdc mau 14 & nghiém thizc khir triing bang nano bac trong 5 phut déu
bi nhiém ndm 100 % trong tuan dau tién; 6 cac nghiém thirc b sung nano bac néng d6 0,05 g/L
con lai va tat ca cc nghiém thikc khtr triing nano bac trong thoi gian 30 phut, 100 % mau cdy bi
nhiém nam va nhiém khuén trong 4 tuan nudi cay (Bang 1). Diéu nay cho th&y nano bac & nong
dd thdp (0,05 g/L) hodc thoi gian ngén (5 phut), dai (30 phut) déu khong c6 hidu qua trong qua
trinh kht trung. Khi néng d6 nano bac trong khoang 0,1-0,5 g/L va thoi gian khtt trung tix 10 dén
20 phat, ty 1é nhiém dat thap nhat 6 nghiém thitc khir triing bang nano bac nong d6 0,5 g/L trong
thoi gian 20 phut (22,22 %); ty 1& nay thap hon so véi nghiém thirc d6i ching (HgClz: 49,99 % va
Ca(ClO):: 38,89 %).
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Bén canh d6, mau 14 ¢ nghiém thttc khit tring bang nano bac néng d6 0,2 g/L trong
20 phuat cam tng tao mo6 seo som nhat trong tuan dau tién va phat sinh chéi ¢ tuan that 2
(Hinh 1A); nhanh hon so véi cdc nghiém thite b6 sung nano bac 6 néng d6 va thoi gian khac (cac
mo seo xuat hién rai rdc ¢ tuan thit 2, phat sinh choi 6 tuan thit 3) va nghiém thirc d6i chiing (cac
mo seo xudt hién ¢ tuan th 3 (Hinh 1C va 1E), phét sinh ch6i ¢ tuan thit 4). Quan sat ty 1€ tai
sinh ctia thi nghiém nay cho thdy nghiém thitc khir triing bang nano bac ¢ nong d6 0,2 g/L trong
20 phut la t6t nhat (64,44 %), cao hon nghiém d6i ching [HgClz, Ca(ClO):] (tuwong tng 46,66 %,
56,66 %). Biéu nay c6 thé do HgClz va Ca(ClO)2 déu la cac chdt mang tinh tdy rira cao, khang vi
sinh vét theo co ché an mon vach, thanh t&€ bao vi khuan, ndm nén thuong gy anh huong khong
t6t dén kha nang tai sinh mau cdy [9]. Mic du, ty 1& nhiém ctia nghiém thikc khtr triing bang nano
bac 6 nong do6 0,5 g/L trong 20 phut (22,22 %) c6 thdp hon so v6i nghiém thie 0,2 g/L trong 20
phut (28,89 %), nhung ty 1& mau tai sinh méi 1a yéu t8 quyét dinh trong nghién ctru nay. Tt diéu
nay c6 thé thady nong do la yéu td quyét dinh dén hiéu qua khtt trung; thoi gian la yéu t6 chi phdi
ty 16 téi sinh trong khtr triing mau cay.

Sau 6 tuan nudi cdy, s6 lwong ch6i hinh thanh va s6 chdi > 1,5 cm ¢ nghiém thic
khtr triing bang nano bac nong dd 0,2 g/L & thoi gian 20 phut (twong tng 21 chdi; 6,66 choi)
cao hon dang ké so voi doi chiing [HgClz (twong tng 16,66 choi; 0,00 choi), Ca(ClO): (tuwong ting
13,66 chdi; 0,00 chdi)). Cac choi hinh thanh 6 nghiém thirc d6i chiing (HgClz, Ca(ClO)2] ¢é sy phan
nhanh kha cao, ttr mot choi hinh thanh thém 2-3 c¢h6i khac (Hinh 1D) lam cho hinh thai ch6i ¢
hinh dang khong binh thwong, dé bi hién twong thuy tinh thé va khong ghi nhan dugc luong
chdi > 1,5 cm. Nhitng chdi ¢ nghiém thitc khi triing bang nano bac & nong d6 0,2 g/L trong thoi
gian 20 phut ¢6 sw hinh thanh ch6i don rd rang, cac choi to, khoé, tach nhau ra riéng biét (Hinh
1B). Day la ngudn vt liéu tSt cho qua trinh vi nhan gidng. O nghiém thitc khit tring bang HgCly,
ngoai sw hinh thanh chéi twong tw nhe mau & nghiém thiec khir truing bang Ca(ClO),, két qua
cting ghi nhén ¢4 hién twong tai sinh choi bat thuong (Hinh 1F). Diéu nay cho thay tat ca nhing
thay d6i vé chat, nong do va thoi gian cac ion kim loai dung khtt tring mau cdy déu cé thé dan
dén hinh thanh nhitng tin hiéu ion kim loai khac nhau anh huong dén té bao [4]. Vay ¢ thé thdy
nano bac ¢ nong d¢ 0,2 g/L ¢ thoi gian 20 phat khong nhitng 6 chitc nang tai sinh ma con ¢6 vai
tro quan trong trong sinh truedng va phat trién ctia ch6i nuéi cay in vitro. Két qua nay hoan toan
phu hop vé6i nghién ctru cta Sharma va cs. trén ddi twong Capsicum frutescens Mill [19], cac md

phan ting manh lam tang chiéu dai choi va s6 choi tdi da khi cd su tac dong cua nano bac.

3.2 Sinh trudng va phat trién

Céac nong do nano bac khac nhau c6 anh huong khac nhau dén qua trinh tang treong va

phat trién cta choi dau tay sau 4 tuan nudi cdy in vitro (Bang 2 va Hinh 2).

Theo quan séat, nghiém thitc bd sung nano bac néng dd 1 mg/L cho chiéu cao cay, khoi

lwong twoi rdt cao (twong tng 6,75 cm; 0,71 g) gap 2 lan so véi nghiém thic ddi ching
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(twong tng 3,96 cm; 0,30 g). Cac cay nay yéu, than bi mong nudc va cé hién twong thuy tinh thé,
nén khi so sanh khéi luong kho va gid tri SPAD ctia nghiém thitc nay (twong ting 65,19 mg; 30,31)
thi lai thap hon so véi nghiém thtc b8 sung nano bac nong do 0,5 mg/L (twong tng
80,61 mg; 34,49). Két qua ciing ghi nhan chiéu dai ré ctia nghiém thtic b6 sung nano bac &
nong d6 1 mg/L va 1,5 mg/L rat cao (twong tng 5,13 cm va 4,66 cm), nhung cac ré nay gion, dé bi
dtt gay khi 6 tac dong. Nghiém thikc bd sung nano bac nong d6 2 mg/L cho chiéu dai ré ngan
nhat (0,96 cm) trong cac nghiém thitc nhung c6 s6 ré lai nhiéu nhat (6,33 1é), cao gap 3 lan so véi
ddi ching (2,66 1é). Vé hinh thai, nhitng cay sinh trudng trong mdi treong bd sung nano bac nong
d6 0,5 mg/L c6 cudng la to, la mé rong va c6 mau xanh dam so véi cac nghiém thirc khac c6 cay
yéu, cudng 14 nho, 1d mong va c6 mau xanh nhat. Nhitng diéu nay c6 thé chiing minh tat ca cac
thay déi vé nong dd nano bac khac nhau c6 thé dan dén hinh thanh nhiing tin hiéu khac nhau

anh huong dén enzyme t€ bao, tac dong dén cac bd phan khac nhau cua cay [4].

Bang 2. Anh hudng ctia nano bac dén sinh truéng va phét trién ctia chdi dau tay sau 4 tuin nubi cay

Khéi Khéi

Nong do CIAli‘éu cao S 13 Chiéu dai ré lwong lwong kho Gia tri
(mg/L) cdy (cm) (cm) twoi (g) (mg) SPAD
0,0 3,960 2,66¢ 3,102 0,30pc 40,10¢ 27,40¢
0,5 4,63b 5,002 1,600c 0,46° 80,612 34,492
1,0 6,752 4,00bc 5,132 0,712 65,190 30,3120
1,5 4,72b 4,33bc 4,462 0,44b 73,352 29,98ab
2,0 3,49p 6,332 0,96¢ 0,26¢ 38,98¢ 28,44¢

Ghi cha: Nhiing chit cai khac nhau (a, b, c...) trong cling mot cot thé hién sy khéc biét c6 y nghia ¢ mikc
a = 0,05 trong phép thit Duncan.

Hinh 2. Kha nang hinh thanh ré va tao cdy con hoan chinh

(A: Cdy ¢ trong binh nudi cdy, B: Cay khi dwoc 13y ra ngoai) & cdc nong do nano bac khic nhau (0,0; 0,5; 1,0; 1,5; 2,0
mg/L, tir trdi qua phdi) sau 4 tuin nudi ciy

67



D6 Manh Cudng va CS. Tap 127,56 1C, 2018

Tao dwgc cay hoan chinh, ¢ chat luong tot trong in vitro la viéc rdt quan trong quyét dinh
kha nang sdng sot cua cay con trong diéu kién ex vitro, ddm bao cay co thé sinh treong va phat
trién t8t & cac giai doan tiép theo. Anh hwdng ctia bac nitrate dén su sinh trudng va phét trién
ctia cAy nudi cay in vitro da duoc nghién ctru; bd sung 0,4 mg/L bac nitrate da dan dén sy kéo dai
1é cay Decalepis hamiltonii [2, 16]; cac cay con thu duwoc trén moi truong bs sung 0,4 mg/L bac
nitrate c6 ré dai, cy con phét trién t6t nhat va cé ty 18 sdng s6t 100 % khi thuan hoa ngoai vieon
wom. Vi vay, trong thi nghiém nay nghiém thtrc bd sung nano bac nong d6 0,5 mg/L dwoc lua
chon, cho cay con dat tiéu chuan chét lugng tdt, chuadn bi cho giai doan thuan hoa ngoai vuon

wom.

4  Kétluan

Viéc st dung nano bac nong d6 0,2 g/L trong 20 phut cé thé thay thé cac chat khit trung
thong dung (HgClz, Ca(ClO):) trong vi nhan gidng cdy dau tay. Bén canh dd, nano bac con c6 tac
dung kich thich mau cdy cam ting nhanh, tac dong t3t dén sy hinh thanh mé seo, tai sinh chdi va
hoan toan khong gay ra bat ky tac dong tiéu cuc nao dén mau cay. Ngoai ra, bd sung nano bac &
nong do 0,5 mg/L vao mdi treong nudi cdy thich hgp cho su sinh trwong phat trién va tao cay

hoan chinh chuén bi cho giai doan thuan hoa ngoai vieon wom.

Loi cdm on: Dé'hoan thanh nghién citu nay, nhom tdc gid xin chdn thanh cim on sw tai tro kinh
phi ctia dé tai “Nghién ciru tdc ddng ciia nano kim logi 1én khd nang tdi sinh, sinh truong, phdt trién va
tich lujj hoat chdt trong qud trinh nhin gidng mot s6'cdy trong cd gid tri cao ¢ Vigt Nam” thudc hop phin:
“Nghién ciru co ché'tic dpng va ddanh gid an toan sinh hoc cia cdc ché’phim nano dwoc nghién civu trong
dw dn”, mi s6: VAST.TD.NANO.04/15-18.
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EFFECT OF NANOSILVER ON CALLUS INDUCTION
AND SHOOT REGENERATION ABILITY FROM LEAF
EXPLANTS OF STRAWBERRY (FRAGARIA X ANANASSA)
CULTURED IN VITRO

Do Manh Cuong'? Truong Thi Bich Phuong?, Duong Tan Nhut*

1Tay Nguyen Institute for Scientific Research, VAST, 116 Xo Viet Nghe Tinh, Da Lat, Lam Dong, Vietnam
2Hue University of Sciences, Hue University, 77 Nguyen Hue, Hue, Vietnam

Abstract. This study indicated the effect of nanosilver on inducing callus formation and shoot
regeneration from ex vitro leaf explants via sterilization as well as its effect on the growth and
development of strawberry’s shoots when added directly to the culture medium. The leaf ex-
plants sterilized with nanosilver of different concentrations and durations were compared
with the control treated with HgClz, Ca(ClO)2. All these samples were cultured in the MS
medium supplemented with 1 mg/L TDZ, 0.1 mg/L IBA, 30 g/L sucrose va 8.5 g/L agar. The
result showed that the treatment with the lowest infection rate (22.22 %) was treated with 0.5
g/L nanosilver for 20 minutes. The shoot regeneration rate (64.44 %), the number of shoots per
explant (21), and the number of shoots longer than 1.5 cm (6.66) were the highest when treated
with 0.2 g/L nanosilver for 20 minutes. The shoots obtained above were further cultured in
the MS medium supplemented with 0.02 mg/L NAA. The height of plantlets (6.75 cm), the
length of roots (5.13 cm) and the fresh weight of seedlings (0.71 g) were the highest in the
treatment supplemented with 1 mg/L nanosilver; the number of roots (6.33) was the highest
in the treatment with 2 mg/L nanosilver; the highest fresh dry mass (80.61 mg) and SPAD
value (34.49) were the highest in the treatment with 1 mg/L nanosilver.

Keywords: in vitro, nanosilver, shoot regeneration, sterilization, strawberry
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