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ANH HUONG CUA NANO BAC LEN SU'PHAT SINH CHOI VA RA RE CUA
CAY DA YEN THAO (PETUNIA HYBRIDA L.) IN VITRO

EFFECTS OF SILVER NANOPARTICLES ON THE SHOOT MULTIPLICATION AND
ROOT FORMATION OF PETUNIA HYBRIDA L. CULTURED IN VITRO
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T6ém tiit - Da Yén Thao (Petunia hybrida L.) 14 loai hoa rat duoc
ua chudng Vi mau sic ruc rd va da dang. K§ thuat vi nhan giéng
da dugc ap dung trén lodi cay nay nhim tao ra lwong 16m cdy con
ddng nhat trong thoi gian ngan. Trong nghién ctru nay, nano bac
dugc bd sung trude va sau khi hép khir tring vao mdi truong nudi
cdy, nhim ting hiéu qua nhan chdi va nang cao chét luong cay
con Da Yén Thao. Két qua cho thdy, mdi truong c6 BA
0,75 mg/L, bd sung nano bac 5 mg/L trude hép khu tring la pht
hop cho qua trinh nhéan chdi Da Yén Thao (5,29 chdi/ mau, chiéu
cao chdi trung binh 12 1,81 cm). Méi trudng c6 NAA 0,1 mg/L,
bd sung nano bac 5 mg/L sau hap khir tring 1a phd hop cho giai
doan ra r& cua Da Yén Thao (chidu cao cdy 8,67 cm; 17,43 ré&/
mAiu). C4c cy trong nghiém thiic ndy c6 bd ré khoé¢ manh, ré
nhiéu, dai va c6 nhiéu ré thir cap.

Tir khéa - Nano bac; Da Yén Thao; vi nhan giéng

1. Pit van dé

Da Yén Thao (Petunia hybrida L.) con c6 tén goi khac
la Yén Thao hoa hay Da Yén Thdo, la loai cay than thao c6
nguon goc tir cAc nuwéc mién Nam chau My. Loai cay nay
ra rat nhiéu hoa, thoi gian ra hoa quanh ndm voi nhiéu mau
sdc va kiéu dang khac nhau [1]. Da Yén Thao dugc trong
v6i muc dich cha yéu 1a 1am hoa canh trang tri, thuong
trong trong c4c chu hoa treo hofc leo trén gian. Néu cham
s6c tot, cay co thé ra hoa quanh nam [2]. Hién nay, loai hoa
nay dugc trong chii yéu tir hat hodc phuong phap giam
canh. Tuy nhién, cac phuong phap nhan giong truyen thong
nay khong dem lai hi¢u qua cao nhu ti 1¢ hat ndy mam thap
(khodng 60%), cay giam canh c6 st song yéu hon cay gieo
bang hat va mau tan hon [1]. Nhiéu nghién ciru 4p dung
phuong phap vi nhan giéng da dwoc thuce hién trén loai hoa
nay. Cac nghién ctru tap trung chu yéu tim hiéu anh huong
cua cac chat diéu hoa sinh truong 1én qué trinh nhan choi
va ra ré in vitro cua cay [1, 3], xac dinh phuong phéap khir
tring va nguon vat ligu khai dau cho nhan giéng in vitro
cay hoa Da Yén Thao [4]....

Benzyladenine (BA) va 1l-naphthalene acetic acid
(NAA) la nhirng chat diéu hoa sinh truong thuc vat duoc
st dung rong réi trong nudi cdy mo thuc vat. BA thuoc
nhém cytokinin, cé tac dung kich thich su phan chia té bao
va diéu khién sy phat sinh hinh théai. B sung hop chét nay
vao moi truong nudi cdy s& phé va trang thai huu mién cua
chdi ngon va kich thich sy hoat dong cua céc choi bén.

Abstract - Petunia hybrida L. is a very popular plant because of its
colorful variety of flowers. Micropropagation techniques have been
applied to this plant to create a large number of homogenous plantlets
in a short time. In this study, silver nanoparticles were added to the
medium before and after autoclave to increase shoot multiplication
and improve the quality of Petunia hybrida L. plantlets. Results
showed that the medium with BA 0.75 mg/L, supplemented with
silver nanoparticles 5 mg/L before autoclave was suitable for shoot
multiplication (5.29 shoots per sample; the average height of shoots
was 1.81 cm). The medium with NAA 0.1 mg/L, supplemented with
silver nanoparticles 5 mg/L after autoclave was suitable for the
rooting stage of Petunia hybrida L. (the average height of plantlets
was 8.67 cm with 17.43 roots per sample). Explants cultured on this
medium had healthy, long, and many secondary roots.
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NAA la thuoc nhém auxin, co tc dung kich thich tao ré &
nong do thap va gitp hinh thanh mé seo & ndng dé cao [5].

Nhirng nim gan day, cong nghé nano phat trién nhu
mot linh vuc khoa hoc méi va nhiing khdm pha tir cong
nghé nay duoc &p dung vao nhiéu linh vyc nhu y hoc, moi
truong va ca khoa hoc cay trong [6]. Trong do6, ndi bat nhat
la tng dung cua nano bac trong vi nhan giéng thuc vat.
Nano bac la nhitng hat nano c6 kich thuge tir 1 — 100 nm.
Vi wu diém kich thudce siéu nho, nano bac c6 dién tich bé
mit 16n gidp ting kha nang tiép xdc voi khdng gian bén
ngoai, su bam dinh 1én bé mat té bao gia ting dan dén hiéu
qua tac dong va hoat tinh cua nano bac ciing tang [7]. Theo
nhidu nghién ctru, nano bac khdng nhimg c6 hiéu qua
khang lai c&c tac nhan vi sinh (vi khudn, ndm,...) cao ma
con duoc biét dén v6i nhitng tac dong tich cuc 1én sy sinh
truéng, phat trlen va khic phuc duge mot s6 hién tuong bat
thuong & cay trong nudi cdy in vitro [8]. Nhing tac dong
ctia nano bac 1én thuc vat ¢ thé do kich thudc caa hat nano.
Nhiét d6 cao trong qua trinh hap khir tring c6 thé thic day
sur két tu cua cac hat nano, tir d6 tao ra c4c hat c6 kich thudc
16n hon [9].

Hién nay, chua ¢ nghién ciru vé& anh hudng ctia nano
bac 1én sy sinh trudng cua cay Da Yén Thao. Muyc dich cta
nghién ctru ndy nhim khao sat va danh gi4 tac dong cua
nano bac dugc bd sung vao moi truong trude va sau khi
hap khr tring dén kha nang tao chdi va ré ciia cdy Da Yén
Thao in vitro.
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2. Vit liéu va phuong phap nghién ciru
2.1. Vit liéu va diéu kign nudi cdy

Ngudn mau thyc vat dugc sir dung trong cac thi nghi¢m
la cay con Da Yen Thao in vitro (Petunia hybrida L.) 3 tudn
tudi, dugc cung cap boi Vién Sinh hoc Nhiét déi thanh phé
Ho Chi Minh. Mau ciy duoc st dung trong cac thi nghiém
la cadc mau khée manh, khdng nhiém, khéng Ua vang.

Dung dich nano bac (ndng d6 1 g/L) véi céc hat ¢6 k|’gh
thude khoang 20 - 30 nm do Trung tam Nghién ctru va Trien
khai Cong nghé Burc xa thanh phé H6 Chi Minh cung cap.

Céc khoang chat trong mdi truong MS duge cung cap
boi cong ty Xilong (Trung Quoc). Cac chat dieu hoa sinh
truong thue vat (BA, NAA,...) dugc cung cap béi cong ty
Himedia (An D9).

Céc thi nghiém duoc tién hanh ¢ diéu kién nhiét do
25+ 2°C, cudng do anh sang 2500 - 2600 lux, st dung anh
sang trang tr den LED nudi cay md Rang Dong, thoi gian
chiéu sang 12 gio/ ngay.

2.2. Phuwong phap nghién ciru

2.2.1. Khao sét dnh huong ciia nano bac két hop véi BA
trong qué trinh nhan choi in vitro Da Yén Thado

Cay con Da Yén Thao in vitro (3 tuan tudi) duoc cét
thanh cac doan thdn mang ch01 bén (1 cm), dugc cat ngén
b6t phan 14, Méi trudng nudi chy 1a mdi trudng Murashige
Skoog (MS) [10] bé sung sucrose 30 g/L; agar 6 g/L; BA
0,75 mg/L. Nano bac véi cac ndng do khac nhau (1, 5, 10,
20 mg/L) dugc bd sung vao mdi trudong nuoi chy trude va
sau khi hap khtr trang. Dbi ching |a cac mau nubi ciy trén
moi truong khéng bd sung nano bac.

2.2.2. Khdo sat dnh hudéng cua nano bac 1én qué trinh nhan
chéi in Vitro Da Yén Thdo

Tién hanh tuong tu Muc 2.2.1, trong d6 mdi trudng
nudi cay la moi truong MS bo sung sucrose 30 g/L; agar 6
g/L. Nano bac v&i cac ndng do khac nhau (1, 5, 10, 20
mg/L) dugc b sung vao moi trudng nuoi chy trude va sau
khi hap khr tring. D6i chimg |2 cac mau nudi ciy trén moi
trudng khong bé sung nano bac.

2.2.3. Khdo Sé&t anh hwéng ciia nano bac két hop véi NAA
d@én s ra ré ciia Da Yén Thao in vitro

Miu cdy la choi Da Yén Thao in vitro cao 2 cm. Moi
trudng nubi cay 1a méi truong MS b sung sucrose 30 g/L;
agar 6 g/L; NAA 0,1 mg/L. Nano bac véi cAc ndng do khac
nhau (1, 5, 10, 20 mg/L) duoc b sung vao mdi truong nudi
cay trudc va sau khi hap khir tring. D6i chimg la cac choi
nudi cay trén moi truong khéng bo sung nano bac.

2.3. Bé tri thi nghiém va phan tich die ligu

Thi nghiém duoc bd tri ngau nhién. Mdi nghiém thic
duoc tién hanh véi 10 méu, lap lai 3 1an. CAc chi tiéu sinh
truéng nhu sb chdi/ mau cdy, chiéu cao chdi, sé ré va chidu
dai r&, hinh thai mau dugc ghi nhan sau 3 tudn nudi cdy.
Chdi cao tir 1 cm trd 1én duoc tinh 12 1 chdi.

S6 lidu duoc xir ly thong ké bing phan mém SPSS
phién ban 2019. Sy sai khéc gitta cac gié tri trung binh
duoc danh gié bang phuong phap phén tich phuong sai mot
chiéu (One way ANOVA) va Duncan’s test.

2.4. Céc chi tiéu theo ddi

S6 lwong chdi/ miu cdy: Dém tat ca cac chdi (> 1 cm)
phat sinh tir mau.

Chiéu cao chdi (cdy): Tinh tir gbc than dén chdi ngon
bang thude ¢6 chia vach dén mm.

S6 luong ré/ cay: Dém tét ca cAc ré trén mau.

Chiéu dai r&: Do tir vi tri ¢6 r& (chd nbi lién ré va than)
dén chdp ré ctia céc ré chinh bang thude c6 chia vach mm.

3. Két qua nghién ctru va khao sat
3.1. Anh hwong ciia nano bac két hop véi BA 1én qua
trinh nhan chéi ciia Da Yén Thio

Két qua thi nghiém sau 3 tuan nudi ciy duogc trinh bay
tai Bang 1. O ca hai truong hop bd sung nano bac trudc va
sau khi hap khir tring, khi ndng do nano bac ting tir
1 — 5 mg/L, cac chi tiéu sinh truéng cd xu huéng tang va
dat gi4 tri cao nhét tai nghiém thic bd sung nano bac
5 mg/L. Nghiém thirc bd sung nano bac 5 mg/L trudc khi
hap khir tring cho két qua tot nhat thi nghiém véi 5,29 chdi/
mau va chiéu cao chdi 1,81 cm. Nong do nano bac cao hon
5 mg/L han ché sy sinh trudng cta chdi Da Yén Thao & ca
hai truong hop bd sung trude va sau khi hap khir tring.
Bing 1. Anh huwéng ciia nano bac két hop véi BA 0,75 mg/L 1én

qué trinh nhan chdi in vitro sau 3 fudn nudi cdy

Nano bac —— thtleu S
(mg/Lj So cpﬁi/ Chiéu cao choi Hinh:théi
mau (cm) mau
Péi chirng 2,14+0,56| 1,50+0,21% ++
_ 1 |3,14+0,68°| 1,47+0,328kc ++
T;;F‘)’ﬁr‘]‘:' 529+1,117 | 1,81+0,512 T+t
tring 10 [1,14+0,21%¢| 0,74+0,22¢ ++
20 |1,57+0,81¢| 0,94+0,22bcd ++
1 |1,43+0,27¢| 0,97+0,39bcd +
Sau khi hip 1,86+0,90%| 1,31+0,18%¢ ++
khir trung 10 [0,2940,19¢| 0,34+0,10¢
20 [1,29+0,11¢| 1,13+0,36%¢

Ghi ch(: Céc chir céi a, b, c,...trong cing mgt cét thé hién sw
khac biét co y nghia véi P < 0,05 trong phép thir Duncan.
o+ C{;éi phat trién, |4 xanh dgm;
++: Choi khong phat #rién, 1a xanh ddm;
+: Choi khong phat #rién, 1a xanh nhat

Nhin chung, hiéu qua nhan chdi trong truong hop bd
sung nano bac sau khi hap khir tring méi truong kém hon
trueong hop bo sung trude khi hap.

D6i voi truong hop b sung nano bac trude khi hap khir
tring, mau cay ¢ cac nghiém thirc déu phét trién cac cum
chdi xanh tot. Dac biét, cac chdi & nghiém thirc bd sung
nano bac 5 mg/L cao hon c4c nghiém thirc con lai. Ngoéi
ra, ¢ i chimg va nghiém thirc bo sung nano bac 1, 10 va
20 mg/L thu duge nhiéu chdi thip hon 1 cm (Hinh 1). Téc
d6 nhan chdi & cac nghiém thirc b sung nano bac sau hap
khtr tring cham hon dan _den s6 chdi va chidu cao chdi thap
hon s0 v&i trueong hop bé sung trude hép.

Khi duoc bo sung vao mdi truong vi nhan glong, nano
bac c6 thé hoat dong nhu 13 mot chat e ché hormone
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ethylene. Hormone nay tich lity trong cac binh nudi cay va
anh hudng dén sy ting truong va phat trién cta thyc vat
[9]. Céc nghién ctru trude day ciling chirng minh dwgc hiéu
qua caa nano bac trong giai doan nhan chdi in vitro. Két
qua nghién ctru trén cay Dong tién Gerbera jamesonii ctia
Ha Thi My Ngéan va céc cong su [8] ghi nhan hiéu qua nhan
chdi cao nhat & nghiém thirc bd sung nano bac 2 mg/L vao
moi truong MS két hop BA 0,7 mg/L, Kinetin 0,7 mg/L va
Indole-3-Butyric Acid 0,5 mg/L. Khi tiép tuc ting nong do
nano bac dén 5 va 7 mg/L thi cAc chi tiéu sinh truong giam
rd rét so voi nghiém thirc bd sung nano bac 2 mg/L [8]. Bdi
v6i cdy dau tay Fragaria ananassa, Hoang Thanh Tung va
cac cong sy [11] ghi nhan chi v6i ndng d6 nhod nano bac
0,2 mg/L b sung vao mdi truong MS két hop voi BA 0,5
mg/L da cho két qua nhan chdi tot nhat (12,67 chdi va chiéu
cao chdi 3,93 cm). Nghiém thirc bd sung nano bac 0,4 va
0,6 mg/L cho hiéu qua nhan choi thap hon so véi nghiém
thire bd sung nano bac 0,2 mg/L [11].

B0 sung nano bac ¢ nong do phul hop s& gidp cho cay
sinh trudng va phat trién tot. Tuy nhién, khi nano bac dugc
bd sung & nong d6 cao hon, cac hat nano nay c6 thé gay
doc cho cay trong. O nghiém thic bd sung nano bac voi
ndng do cao, cac chi tiéu sinh truong giam xudng do ham
lugng Géc ty do chira oxi (Reactive Oxygen Species -
ROS) duoc san sinh ra trong té bao qué cao. ROS ludn
duogc tao ra nhu la mot san phém phu cta con dudng trao
d6i chét binh thuong ¢ nhing bao quan nhu ty thé, luc lap,
peroxisome [12]. Tuy nhién, khi tiép x(c v6i nano bac &
ndng do cao, lugng ROS tao ra qué nhiéu dan dén du thira
va gay ra qua trinh oxy hoa c&c phéan tir sinh hoc thuc vat
thdng qua viéc chuyén dién tir [13]. Piéu nay gay ra qué
trinh peroxy hoa lipid, 1am hong tinh thdm cua mang, thay
d6i cau tric cac thanh phan té bao, ton thwong DNA din
dén gay chét té bao va uc ché sinh truong ¢ thuc vat [14].
Ngoai ra, sy hap thu ctia nano bac vao mé thuc vat cd thé
gay e ché qua trinh van chuyén cac chat trong té bao bang
cach 1am tic nghén céc 16 mang hodc cac cau lién bao co
kich thudc nho, do d6 we ché dong van chuyén cia nudc
va chat dinh dudng trong té bao [15].

Anh huong ciia nano bac dén thuc vat c6 thé do kich
thudc cta hat nano. Nhiét do cao trong qua trinh hap khir
trang c6 thé thlc day su két tu cua céc hat nano, do do tao
ra cac hat c6 kich thuge 16n hon. Trong nghién ciu ctia
Timoteo va cong su, dung dich nano bac dudi tAc dong cua
nhiét d6 trong qué trinh hap kh tring ghi nhan kich thudc
hat tang so véi khi khdng xt Iy nhiét [9]. Hat bac cang lon
s& cang kho xam nhap vao té bao thuc vat. Nguyén nhan cé
thé lién quan dén kich thudc cuia céc 16 trén thanh té bao
thuc vat (5 — 20 nm) [16] nhé hon so vai kich thude cia
cac hat nano sau hip. Kich thu6c twong d6i 16n cua cac hat
nay c6 thé ngan can chldng xam nhap vao thanh té bao thuc
vat. Vi véy, cac hat c6 kich thudc 16n it tac dong manh dén
su sinh trudng cua thyc vat hon so vai kich thude nho [9].
Awad [17] da khao sat anh huong cua viéc bd sung nano
oxit kém truéc va sau hap khir trang trong vi nhan gidng
cay Phoenix dactylifera L.; Két qua cho thdy, viéc bd sung
nano trudc va sau hap khur tring déu 1am ting kha niang
nhan chdi so véi ddi chung. Nhu vay, mac du sau khi hap
khir tring, hat nano gia ting kich thuéc nhung ching van

kich thich sy phét trién cua thuc vat [17]. Cac hat nano kich
thude 16n (40 -50 nm) van ¢6 thé xam nhap vao mé thyc
vat va di qua mang té bao bang con dudng nhu cac kénh
trao doi ion, protein mang, con duong lién bao,... C4c hat
nano giai phong ra cac ion Ag* nho vao chénh 1éch thé dién
héa trong dung dich. Céc ion nay c6 thé xam nhap vao té
bao qua cac kénh trao doi ion [18].

Hinh 1. Cac mdu cdy trén cac mdi zruong MS bo sung nano bac
két hop v6i BA 0,75 mg/L trong qua trinh nhan chéi in vitro
sau 3 tudn nudi cdy. a: doi chimg; b: nano bac bé sung trieée
hdp khir tring; ¢: nano bac bé sung sau hap khit tring
(thanh kich thwée 1 cm)

Khi bd sung nano bac sau khi hip khtr triing, nano bac
khong bi anh huéng boi nhiét do cao, chling van gitt dugc
kich thuéc ban ddu, nhé hon so véi nano bac bd sung trude
khi hap khtr tring. Do do, tac dong ciia nano bac bd sung
sau hdp dén su sinh truong cua thyuc vat ciing s& manh mé
hon. Pay c6 thé 12 nguyén nhan dan dén trong thi nghiém
nay, chi cin nong do nho nano bac bd sung sau hap khir
trung da c6 thé gay ra su khéac biét trong qua trinh sinh
truong cuia thuc vat. Nong do nano bac 1 mg/L bé sung sau
hép khtr tring da 1am giam kha nang nhan chdi so véi
nghiém thirc d6i chimg. Nong do nay c6 thé di hoi cao nén
gay doc déi vi mau cdy. Trong khi d6, nano bac duge bd
sung truée hip & ndng do cao hon méi thay ré su anh
hudng Ién thuc vat.

T6m lai, trong thi nghiém ndy, nghiém thic bd sung
nano bac 5 mg/L trudce khi hap khir tring cho hiéu qua nhan
chdi tot nhét.

3.2. Anh hwing ciia nano bgc 1én qua trinh nhan choi
ciia Da Yén Thio

Sau 3 tudn nudi cdy, két qua thi nghiém duoc trinh bay
tai Bang 2.

Trong truong hop bo sung nano bac trude khi hap khir
trung, hiéu qua nhan chdi tot nhit duoc ghi nhan tai nghiém
thirc bo sung nano bac 5 mg/L véi s6 chdi/ mau 12 4,67 chdi.
Khi tlep tuc tang ndng d6 nano bac cao hon 5 mg/L, chi tiéu
s6 chdi/ mau ¢6 xu huéng giam va dat thap nhat tai nghiém
thie bd sung nano bac 20 mg/L. Chiéu cao chdi dat cao nhét
tai C4C nghiém thtrc b sung nano bac tir 5 — 20 mg/L. Vé
mit hinh thai, cac cay ¢ cac nghiém thirc bd sung nano bac
trude khi hép khtr tring déu phat trién tot, than cay cao, l4
thon dai mau xanh dam. RéE & cac cay trong th| nghiém nay
déu dai, mau tring duc va c6 nhiéu ré thir cip. Tuy nhién,
cdy ¢ nghiém thirc bd sung nano bac 20 mg/L c6 than dm
hon S0 v6i nhitng nghiém thire con lai (Hinh 2b).
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Bing 2. Anh huéng ciia nano bac 18n qua trinh nhan choi in
vitro sau 3 tuan nudi cay

Chi tiéu
Nano bac — = - —
(mg/L) So choi/ Chiéu cao | Hinh thai
mau chdi (cm) mau
Péi chirng 3,4240,38| 4,23+0,62% +++
_ 4,00+0,90%¢| 4,08+0,64% ++
T;}“"ﬁt':f" 4,67£0,63% | 4,540,212 .
tring | 10 |450£025%| 475:061° | 4+t
20 |3,17+0,98°| 5,170,867 ++
3,50+0,55%¢| 3,29+0,41° ++
Saukhihdp | 5 |117+098%| 1,08+0,20° +
khirtrang | 10 |0,67+0,13¢| 0,56+0,28° +
20 |0,50+0,15¢ | 0,50+0,25° +

Ghi cha: Cac chir cai a, b, c,...trong cing mét cot thé hién su
khac biét cO y nghia véi P < 0,05 trong phép thir Duncan.

+++: Cay cao, to khde; 14 xanh 16t; ré nhiéu va dai;

++: Cay cao, to khde; |a xanh ot ré it va dai; }

+: Cay khbng phat trién; 1& bién dang; hau nhw khdng c0 re;

Trong trudng hop bd sung nano bac sau khi hap khir
tring moi trudng, hiéu qua nhan choi kém hon so véi dbi
chtng va truong hop trude khi hip. Két qua cao nhat dugc
ghi nhan tai nghiém thirc bd sung nano bac 1 mg/L véi sd
chdi/ mau la 3,50 va chiéu cao chdi 1a 3,29 cm. Khi tiép tuc
tang ndng do nano bac, cac chi tiéu sinh truong cang giam
manh. Hinh thai cay c6 su khac biét gitra cac nghiém thurc.
Cay & nghiém thtrc bd sung nano bac 1 mg/L ¢6 chdi cao
va xanh. L4 méng, thon dai va c6 mau xanh dam. Cay xuét
hién r& bat dinh va r& cay dai. Khi ting ndng do nano bac
tir 5 — 20 mg/L, chat lwong cdy giam rd rét. O nghiém thirc
bd sung nano bac 5 mg/L, chdi thap va hau nhu khdng hinh
thanh ré, 14 c6 mau xanh nhat nga vang va phién 14 day. O
cac nghiém thirc bd sung nano bac 10 va 20 mg/L, choi
khong phat trién va khéng xuét hién ré, 14 bién dang va kho
ctng (Hinh 2c).

Két qua nhan chdi 6 thi nghiém 1 va thi nghiém 2 ¢6 sy
khéc biét. O thi nghiém 1, mau cdy tao dugc nhiéu chdi hon
nhung chdi ¢6 kich thude nho. Nguyén nhan cé thé do tac
dong cua BA, chit diéu hoa sinh truéng thuc vat thudc
nhém cytokinin, ¢ kha nang kich thich qua trinh nhan choi
& thuc vat. Nghién ctru cua Miri trén d6i tuong Zingiber
officinale cho thay BA 1am ting sb chdi con tao thanh [19].
liyama va cdng su ciing ghi nhéan tac déng tich cuc cia BA
trong giai doan nhan chdi in vitro cdy Melaleuca
alternifolia [20].

O thi nghiém 2 nay, di khong bo sung chit diéu hoa
sinh truéng thyc vat, két qua van cho thay nano bac & nong
d6 pht hop ¢6 anh hudng tich cuc 1én qué trinh nhan choi
cay Da Yén Thao. Mot s6 nghién ciru da b4o c4o ring nano
bac c6 thé anh huéng dén ndng do chit didu hoa sinh
trudng ndi sinh cua thuc vat. Tuy nhién, mirc d6 anh hudng
ctia nano bac van chua dugc 1am rd, phu thudc vao loai
thyc vat chiu tdc dong va néng d6 nano bac st dung.
Vinkovi¢ va cong sy nhan thay, su tich tu nano bac trén d6i
tuong cdy Capsicum annuum L. dan dén sy gia ting dang
ké nong do cytokinin ni sinh trong 14 [21].

Trong thi nghiém nay, hiéu qua nhan chdi tét nhét thu

duoc tai nghiém thirc bd sung nano bac 5 mg/L truée khi
hap khir tring. Tir cac két qua cua thi nghiém 1 va 2, méi
truong bd sung nano bac 5 mg/L trude khi hap khir tring
két hop véi BA 0,75 mg/L la pht hop cho qua trinh nhan
chdi cua cdy Da Yén Thao.

Hinh 2. C&c mdu cdy trén cac moi truong bé sung nano bac
trong qua trinh nhéan chéi in vitro sau 3 fudn nudi cdy.

a: doi chimg; b: nano bac bé sung trieée hdp khir tring;

C: nano bac bo sung sau hdp khir trung (thanh kich thude 1 cm)
3.3. Anh hwéng ciia nano bac két hop véi NAA dén swra
ré ciia Da Yén Thio

Sau 3 tuan nudi cy, két qua anh hudng ctia nano bac dén
su ra ré in vitro dugc trinh bay & Bang 3. R& 1a md dich dau
tién tiép xdc tryc tiép voi cac hat nano bac trong mdi truong
Vi déy 12 bo phan chiu tréch nhiém hap thu lién tuc cac chat
dinh dudng khoang tir mdi truong. Do do, hiéu qua cia xur
ly bang hat nano bac & ré& ndi bat hon so véi & chdi [22].

Dbi véi cac nghiém thirc bd sung nano bac trude khi
hap khir tring, cAc chi tiéu sinh truong cd xu huéng ting
khi nong d¢ nano bac tang dén 10 mg/L. O nghiém thirc bo
sung nano bac véi ndng do cao hon 10 mg/L, cac chi tiéu
sinh truong giam xudng.

Déi vai cac nghiém thirc b sung nano bac sau khi hap
khur tring, cac chi tiéu sinh truong c6 xu hudng tang khi
nong do nano bac tang dén 5 mg/L. Nghiém thire bé sung
nano bac 5 mg/L ciing la nghiém thirc cho két qua t6t nhat &
thi nghiém nay vdi chiéu cao cay va so ré cao nhat (lan luot
1a 8,67 cm va 17,43 1&). Khi ting ndng do nano bac hon 5
mg/L, c4c chi tiéu sinh truéng c6 xu huéng giam xubng. So
sanh hai nghiém thirc cho két qua tt nhat ¢ truong hop trude
va sau hip khir triing, chiéu cao cay, s r va chiéu dai ré &
nghiém thirc bo sung nano bac 5 mg/L sau hap vuot troi hon
nghiém thirc bd sung nano bac 10 mg/L trudc hap. Nhu da
dé cap & thi nghiém 3.1, vi ¢6 kich thuéc nhé hon nén tac
dong ctia nano bac bd sung sau khi hap khir tring manh hon
nano bac b sung trudc khi hap khir tring. Vi vy, b sung
nano bac & nong d6 10 mg/L truéc khi hap khir tring chwa



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE - DAl HOC DA NANG, VOL. 20, NO. 11.1, 2022 17

kich thich cay sinh truong va ra ré t6t nhu nghiém thic bo

sung nano bac 5 mg/L sau khi hap.

Bing 3. Anh huéng ciia nano bac két hop véi NAA 0,1 mg/L [én

qué trinh ra #¢ in vitro sau 3 fudn nudi cay

Chi tiéu
Nano bac - 5 | Hinh
(mg/L) %g'e‘gc‘;f)o sé ré C%"(’grgf“ théi
y mau
DOl | 4 15 9341 13%( 0,63+0,55¢ | 0,330,112 | +
chirng
Truge |1 |4:99%100°| 54341 51% |1,36+0,23%¢
khihdp | 5 |5,73%0,82"| 0,86+0,69° | 0,84+0,60%
khir | 10 |5,21+1,73%¢17,00+1,23%|1,7140,20%¢|  ++
trung 120 [4,91+1,23°] 9,86+2,44%0 [1,55+0,44%¢]  ++
| 1 [7.73£1,04%] 4,43£2,23° [1,13£0,13%¢| +
ﬁ?”lﬁl‘j 5 |8,67+1,75%| 17,432,528 | 2,0620,43% | +++
a w
tIPL‘mg 10 [5,66+1,87%12,0045,77b¢( 2,32+0,342 | ++
20 [5,94+2,12% 3,14+2,02¢ |0,9840,72%| ++

Ghi cha: Cac chir céi a, b, c,...trong cing mét cot thé hién su
kh&c biét cO y nghia voi P < 0,05 trong phép thir Duncan.

+++: Cay cao, than to khde, 1a xanh 101, ré nhiéu va dai;

++: Cay cao, than to khde, |a xanh tot, ré nhiéu va ngan
hodc ré it va dai; o )

+: Cdy cao, than to khde, 14 xanh tot, ré it va ngan

Nhin chung, cay ¢ tit ca cac nghiém thirc déu ¢ kha
nang hinh thanh ré. Than cy to khoe. Hinh thai ré tdt, to
map c6 mau tring duc, nhiéu 16ng hat. Pac biét, ciy Da
Yén Thao sinh truong trén mdi trudng bd sung nano bac 5
mg/L sau khi hap khir tring c6 chiéu cao phat trién vuot
troi. R& cay & nghiém thirc ndy dai va cé nhiéu ré thir cp
hon s0 v6i cac nghiém thire con lai (Hinh 3c).

Hinh 3. C&c mdu cdy trén cac méi trirong b6 sung nano bac
két hop véi NAA 0,1 mg/L trong qua trinh ra #¢ in vitro sau
3 tudn nudi cdy. a: doi chirng; b: nano bac bé sung trirée
hdp khir tring; ¢: nano bac bé sung sau hdp khir tring
(thanh kich thude 1 cm)

Mot s6 nghién ciu khéc ciing cho thdy tac dong tich

cuc caa nano bac Ién qua trinh ra ré céc loai cay hoa.
Nghién ctru ciia Ha Thi My Ngan va cong su ghi nhan b
sung nano bac 5 mg/L vao méi trudng ra ré cay hoa Pong
tién in vitro Ia ti uu nhat cho giai doan tao cay hoan chinh
véi cac chi tiéu vé ti 1& chat kho gap 2,2 1an, sb ré& (15 ré),
SPAD — ham lugng chlorophyll tong (39,96) déu cao hon
so véi d6i chuang [8]. Bén canh dé, nhém tac gia trén khi
nghién ctiu trén ddi tugng cay hoa hong ciing cho thay, viéc
b sung nano bac 3 mg/L vao mdi trudng ra ré in vitro gitp
cay con tang truong, phat trién tot, han ché hién tugng vang
va rung l4 voi cac chi tiéu sinh truong tét hon so véi cac
nghiém thirc con lai. Cay con & nghiém thac nay cho ty 1€
sdng cao (93,33%) khi chuyén ra diéu kién vuon wom [23].

Nano bac gay anh huéng 1én qua trinh ra ré bang cach
tac dong vao mé phan sinh dinh va gy ra stress oxy héa lam
tang ndong d6 ROS va ROS duoc biét 1a anh huong dén sy
phét trién cua ré [24]. G mot ndng do6 phi hop, ROS c6 thé
thic dy su kéo dai cua ré. Nong do nano bac thap tao ra
ROS, day nhanh qué trinh ting sinh té bao ¢ chép ré va thic
day sy phat trién cua r&. Nong do nano bac cao tao ra nhiéu
ROS hon dén dén du thira, ic ché sy phén chia té bao va han
ché sy phét trién cua ré [25]. bay ciing chinh 1a co ché gay
doc co ban do nano bac gay ra ddi véi té bao thyc vat. Ha
Thi My Ngan va cong su cling nhan thay, khi sir dung nano
bac & ndng do cao (7 mg/L) tat ca cac chi tiéu sinh trusng
déu giam, su hinh thanh ré khdng duoc ghi nhan, chdi vang
Ga, gbc hda nau va cd dau hiéu chét [23].

Két qua nghién ctu caa An Yan va cong su [14] da dua
ra nhan xét vé anh hudng cua nano bac Ién sy sinh truong
cua thuc vat. Su tuong téc gitra thuc vét va nano bac rat
phuc tap, khong chi phu thudc vao céac dac tinh cta nano
bac (hinh dang, ndng do, kich thuéc, chat 6n dinh bé mit)
ma con bi anh huong baoi cic loai thuc vat bi tAc dong, giai
doan phét trién cua cay, cac loai mo khéc nhau [14]. Tir két
qua s6 liéu va hinh anh trén, méi truong bd sung nano bac
5 mg/L sau khi hap khir tring la phd hop cho qua trinh ra
1& in vitro cua cay Da Yén Thao.

4. Két luan

M®i truong MS c6 BA 0,75 mg/L va bé sung nano bac
5 mg/L trude khi hap khir tring cho higu qua nhan chdi t6t
nhét (5,29 ch6i/ miu; chdi cao 1,81cm). Mau c6 s6 lugng
chdi mai nhiéu, cac choi to khog, 1a xanh tét.

Moi truong MS ¢6 b sung nano bac 5 mg/L truge khi
hap khtr tring ciing cho hiéu qua nhan chdi t6t (4,67 chdi/
mau; chdi cao 4,54 cm). Mau ciy phét trién tét, than cay
cao, la thon, dai, mau xanh dam.

Moi truong MS ¢ NAA 0,1 mg/L, bd sung nano bac 5
mg/L sau khi hap khir tring cho két qua ra ré t6t nhit (cay
c6 chiéu cao 1a 8,67 cm; 17,43 r&; chiéu dai r& 2,06 cm).
Cay to khoe, 14 xanh tdt, r& khoe va nhiéu 16ng hut.

Két qua nghién ciru cho thiy viéc bd sung nano bac &
ndng d6 phi hop két hop vai chét diéu hoa sinh truéng thyc
vét ¢ anh hudng tich cuc 1én qué trinh nhan chdi va ra ré
cay Da Yén Thao in vitro.

Loi cam on: Chung toi xin cam on Truong Dai hoc Bach
khoa, Pai hoc Quédc Gia tp. H6 Chi Minh da hé trg cho
nghién ctru nay.
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