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TOM TAT

Trong nghién ciru nay, dnh huong cia nano bac (AgNPs) 1én kha nang khir trung cac loai ngudn mau khéc
nhau (14 non, cu0ng hoa non va nu hoa non) cia cay Dong tién ciing nhu phat sinh hinh théi va sinh trudéng tiép
theo cia mau Cay in vitro dugc nghién ciru. Cac mau Cay sau khi da khir tring s& duoc cét theo chiéu ngang (1
mm) déi véi mau cudng hoa, hinh vudng (1 x 1 cm) déi vai mau 14, cét theo chiéu doc (0,5 mm) ddi véi dé hoa
(loai bd hoan toan canh hoa) va dugc nudi cdy trén méi trudng MS; sau d6, cac mau séng sot dwoc chuyén sang
mbi tredng MS bd sung 0,02 mg/L TDZ két hop voi 0,8 mg/L adenin, 10% nudéc dira, 30 g/L sucrose va 8 g/L
agar trong 15 ngay. Két qua ghi nhan dwoc cho thay AgNPs & ndng do va thoi gian thich hop cé hiéu qua khir
trung mau cdy nu hoa (0,02% AgNPs va 20 min), cuong hoa (0,02% AgNPs va 30 min) va la non (0,05% AgNPs
va 20 min) sau 15 ngay nudi ciy. Ngoal ra, 3 dang phat sinh hinh thai da dugc quan sat bao gém cam tng mo
seo, phat sinh phoi soma va téi sinh chdi ciia cac ngudn mau cé ngudn géc khir tring bing AgNPs di duoc cai
thién so véi khir triing bing HgCl. Bén canh d6, méi truong ti wu cho qua trinh nhan nhanh, ra ré ciing nhu
danh gia kha ning thich nghi va sinh truéng tiép theo ciing dwoc nghién cuu. Két qua ghi nhan dugc cho thiy
moi truong MS bd sung 2 mg/L NAA két hop 0,5 mg/L BA va 2 mg/L KIN thich hop cho nhan nhanh chdi;
trong khi d6, méi truong MS bé sung 2 mg/L NAA cai thién kha ning ra r& ciing nhu nang cao chit luong cay
con va gép phan nang cao kha nang séng sot va thich nghi ngoai virdn wom cua cay Ddng tién nudi ciy in vitro.

Tir khéa: Cay Bdng tién, nano bac, khtr tring mau cdy, vi nhan giéng

GIOI THIEU

Ngay nay, vi nhan glong duoc biét dén nhu mot
cong cu hitu ich dé nhan gong cay voi quy mé 16n chi
trong mot thoi gian ngén (Wen etal., 2020). Trén dbi
tuong cay Bong tlen vi nhan gidng thuong dwoc bat
dau tir nhiéu ngudn mau khac nhau nhu chdi nach
(Murashige et al., 1974), cudng 1a (Orlikowska et al.,
1999), la (Aswath, Choudhary, 2002), dé hoa
(Shabanpour et al., 2011), chdi ngon (Cardoso,
Telxelra 2012) Tuy nhién, hi¢u qua tai sinh tur cac
nguén mau cdy khic nhau 1a khong nhu nhau
(Cardoso, Teixeira, 2012).

Giai doan khir trang va thiét 1ap mau nudi ciy
dugc xem la mot trong nhitng giai doan quan trong
trong vi nhan glong (Constantlne 1986) trong do;
chét khtr tring bé mit miu céy 1a yéu t§ quyét dinh

chinh. Cac chat nhu mercury chloride (HgCly),
calcium hypochlorite  (Ca(Cl0),), sodium
hypochlorite (NaClOy)... dugc biét dén nhu 14 cac
chat khtr tring théng dung trén nhiéu ddi twong thuc
vat khac nhau. Tuy nhién, cac chat nay mang tinh tay
rira va &n mon cao, mac du tao ra hiéu qua khir tring
cao nhung ciing gy ra nhitng anh huéng dang ké dén
mau cdy va tham chi gay ra hién twong chét mau
(Ines et al., 2013). Hon nita nhirng chat khir tring
thong dung thuong la nhiing hoa chat doc hai va c6
thé gay ra nhitng anh huéng tiéu cuc cho sic khoe
nguoi st dung. Do d6, viéc nghién ciru va tim ra cac
chat khir tring méi trong vi nhan giéng 1a méi quan
tdm Ién ctia cac nha vi nhan gidng.

Nano bac (AgNPs) cd kich thugc dao dong tir 1
- 100 nm (Rafsanjani et al., 2012). Vi nhiing déc
diém wu viét nhu kich thuéc nhé nén dé dang hap thu
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hay xam nhap vao té bao, dién tich bé mat 16n gidp
tang kha nang tiép x(c véi khong gian bén ngoai...
Do do6, AgNPs noi riéng va cac hat nano kim loai noi
chung d&u mang lai hiéu qua cao khi st dung (Shah,
Belozerova, 2008). AgNPs tir 1au da dugc bao céo
nhu mot tac nhan kich thich gia tang sinh trudng va
phat trién cua thuc vat nhu anh hudng téi cac qua
trinh sinh ly va su phat sinh hinh thai cua mau cay
theo chiéu hudng c6 lgi (Pilon-Smits et al., 2009),
gia tang hidu qua nhan choi, tao ré va phat sinh phoi
soma (Bais et al., 2000)... Bén canh do, AgNPs con
dugc biét dén nhu mot tac nhan tiéu diét khuan hiéu
qua dya trén co ché tao ra stress oxy hoa té bao gay
ton thuong cdu tric té bao, pha huy DNA cua vi
khuan tir ¢6 sy we ché sinh san va gy chét vi khuan
mot cach hiéu qua (Nabeel, 2011).

Gan day, AgNPs di duoc st dung rong rai nhu
mot chat khir tring méi trong vi nhan gidng thuc vat
mang lai hiéu qua cao nhu trén cdy Hoa hng (Shokri
et al., 2014); cay African violet (Dwong Tan Nhut et
al., 2018); cay Dau tay va cdy Salem (P56 Manh
Cuong et al., 2018a, b)... Tir d0, c6 thé thay AgNPs la
mét chat khir tring tiém ning co thé thay thé cac chat
khir tring théng dung trong vi nhan gidng. Do do,
nghién ctu nay dugc thuc hién véi muc dich chinh
nhiam danh gia hiéu qua khir tring va cam @ng mau
ciy ciia AgNPs trén cac loai nguon mau khéc nhau (14
non, cudng hoa non va nu hoa non) cua cay Pong tién
nudi cay in vitro.

VAT LIEU VA PHUONG PHAP
Vit ligu
Nguén mdu

Mau céy I& non, cudng hoa non va ny hoa non thu
nhan tir nhitng cay bong tién 3 thang tudi trong tai
vuon uom cua Phong Sinh hoc phan tir va Chon tao
giong cay trong (Vién Nghién ctu Khoa hoc Tay
Nguyén) duoc sur dung nhu 1a vat liéu ban dau cua
nghién cuu.

Dung dich nano bac

Dung dich AgNPs (ndng d6 0,05%) do Vién
Cdng nghé mbi truong (Vién’Han lam Khoa hoc va
Coéng ngh¢ Viét Nam) cung cap, coé kich thudc trung
binh <20 nm (Chau et al., 2008).

M&i trwong nudi cdy

M0i truong nudi cay MS (Muraghlge Skoog,

1962) bo sung 8 g/L agar, 30 g/L sucrose va nong do

cac chat diéu hoa sinh truong thyc vat tly thugc vao
ting giai doan nubi cay. Méi truong nudi cay dugc
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diéu chinh vé pH = 5,8; sau d6 duoc hap khtr tring &
nhiét d6 121°C, 1 atm trong thoi gian 30 min.

Phwong phap nghién ciru

Anh hwong ciia AgNPs Ién khd mmg khii tring va
cam #ng phat sinh hinh thai cia cac logi mau cdy
cay Pong tién

Céc mau thyc vat (14 non, cudng hoa non va dé
hoa tir nu hoa non) duoc thu nhan va raa dudi voi
nudc chay khoang 15 min. Sau d6, mau dugc ngam
trong dung dich xa phong (0,01%) trong 15 min, rea
lai bang nuéc may 3 lan va rira mau dudi voi nudc
chay it nhat 30 min. Tiép theo, cdc mau duoc dua vao
ta cdy, khir tring so bd bang con 70° trong 30 s, ria
lai v6i nudc cat vo trang 3 lan. Mau cdy dugc khi
tring véi dung dich AgNPs vé6i ndng d6 0,02% hoic
0,05% c6 b sung thém 2 - 3 giot Tween-80 trong cac
khoang thoi gian 5, 10, 15, 20 hodc 30 min. Nghiém
thire ddi ching (PC) 12 0,1% HgCl; trong thoi gian 10
min (Masoud et al., 2012). Céc mau cdy sau khi da
khtr tring s& duoc cit nhu sau: mau cuong hoa duogc
cit theo chiéu ngang (1 mm), mau 14 dugc cit thanh
hinh vuéng véi kich thudc khoang (1 x 1 cm), mau nu
hoa duoc loai bo hoan toan canh hoa dé thu nhan dé
hoa va cit theo chiéu doc (0,5 mm). T4t ca mau cay
duoc nudi ciy trén méi truong MS bd sung 30 g/L
sucrose va 8 g/L agar. Sau 15 ngay nudi cdy dé thu
nhan céc chi tiéu lién quan dén hiéu qua khi tring
mau cdy. Cac mau sdng sét va khdng bi nhidm tir
nghiém thire kht tring tét nhit duoc chuyén sang moi
truong MS bé sung 0,02 mg/L TDZ, 0,8 mg/L adenin,
10% nuéc dura, 30 g/L sucrose va 8 g/L agar (Nhut et
al., 2007) nham danh gia sy cam ¢ng phat sinh hinh
thai mau cdy sau thoi gian 30 ngay nudi cay.

Anh hwong ciia NAA két hop véi BA va KIN Ién khd
ndng nhdn nhanh chéi cdy Dong tien nudi cay in
vitro

Céc chdi don in vitro (1 cm) dwoc tai sinh tir cac
mau c6 ngudn gbc khir tring bang AgNPs duoc cay
trén moi trudng MS b sung NAA (0,1:0,3; 0,7 va 1,0
mg/L) két hop 0,5 mg/L BA va 2 mg/L KIN nhim
danh gia hiéu qua nhan nhanh chdi sau 30 ngay nudi
cay. PC 14 cac chdi nudi cay trén moi truong MS bo
sung 0,5 mg/L IBA, 0,5 mg/L BA va 2 mg/L KIN
(Nhut et al., 2007).

Anh hwong ciia NAA don Ié 1én kha ning ra ré cay
Dong tien nudi cay in vitro

~ Céc chdi don in vitro (2,5 cm) véi 1 cap 1a dwoc
cay vao moi truong MS bo sung NAA (1,0; 1,5; 2,0
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va 3,0 mg/L) nham danh gia hiéu qua ra ré sau 30 ngay
nudi cay. PC la cac chdi nudi cdy trén moi truong bd
sung 1 mg/L IBA (Nhut et al., 2007).

Ddnh gid sw sinh trwéng cua cdy Pong tién co
nguon géc khie trang bang AgNPs trong giai doan
viwon wom

Cac cay con in vitro thu nhén tir thi nghiém anh
huong cua NAA 1én kha nang ra ré va rira sach agar,
sau do6 trong vao vi xop trén gia thé dat mun va dat &
diéu kién vuon wom, két qua duoc ghi nhan sau 30
ngay trong cay. Thi nghiém dugc thyc hién nham
danh gia kha nang séng s6t cua cay Dong tién co
nguon gbc khir tring AgNPs trong didu kién vuon
wom. DPC 1a cdy c6 ngudn gdc khir tring bang HgCl..

Piéu kién thi nghi¢m

Piéu kién in vitro: Nhiét do phong nudi 25 + 2°C,
d6 am 55 - 60%, 4nh sang dén huynh quang c6 cudng
d6 40 - 45 pumol.m2.s%, quang chu ky 16 h sang va 8
h toi.

Piéu kién ngoai vieon wom: Cay con dugc trong
trong vuon wom vai nhiét do 18 - 25°C, do am trung
binh khoang 70 - 75% véi anh sang tu nhién co che
sang 40% bang ludi den, pH cua gi4 thé trong cay
khoang 6,5.

Chi tiéu theo doi

Thi nghiém khr tring mau cdy: Ty 1& mau nhidm
(%), ty 1&6 mau chét (%) dwoc ghi nhan sau 15 ngay
nudi cay.

Thi nghiém phét sinh hinh thai: Ty 1¢ tao phoi
(%), chdi (%) va md seo (%) tir cac ngudn mau khac
nhau dugc ghi nhan sau 30 ngay nudi ciy.

Thi nghiém nhan nhanh chdi: Sb chdi, chiéu cao
chdi (cm), chiéu cao cay (cm), chiéu dai ré (cm), s6
14, chiéu rong la (cm), khdi luong tuoi (mg), khdi
lugng khd (mg), SPAD (nmol/cm?) (duge do bang
may SPAD-502 theo m6 ta cua Markwell et al., 1995)
duogc ghi nhan sau 30 ngay nudi cay.

Thi nghiém ra r&: Chiéu cao cay (cm), sé r&, chiéu
dai r& (cm), s6 14, chiéu rong 1a (cm), khéi lwong tuoi
cdy (mg), khéi luwong khd cdy (mg), SPAD
(nmol/cm?) dugc ghi nhan sau 30 ngay nudi cy.

Thi nghiém thuan dudng cdy con ngoai vuon
wom: Ty 1¢ sdng (%), chiéu cao cay (cm), s ré, chiéu
dai ré (cm), s6 la/cay va SPAD (nmol/cm?) cua cy
con dugc ghi nhan sau 30 ngay nudi trong ¢ diéu kién
vuon uom.

Xit ly s ligu

MJi nghiém thtre duoc lap lai 3 1an véi 15 binh
nudi cdy, mat d6 nudi cdy 3 mau/binh. T4t ca cac sd
liéu sau khi thu thap ung véi tung chi tiéu theo ddi
dugc xu ly bang phan mém MicroSoft Excel 2010 va
phan mém phan tich thong ké SPSS 16.0 theo phuong
phap Ducan’s test véi p < 0,05 (Duncan, 1955).

KET QUA VA THAO LUAN

Anh huéng ciaa AgNPs Ién kha ning khir trang
mau cay

Két qua ghi nhan duoc cho thiy AgNPs cd hiéu qua
khtr triing céc loai mau cay (nu hoa, cubng hoa va l4 non)
sau 15 ngay nudi cay (Bang 1).

D6i véi mau ny hoa, 0,02% AgNPs trong thoi
gian 20 min cho hiéu qua kht tring cao nhét ve ty 18
mau nhiém (0,00%) va ty 1é mau chét (23,13%) (Bang
1, Hinh 1a). Bén canh d6, 0,05% AgNPs cho hiéu qua
loai bo vi sinh vat téi wu (khong ghi nhan ty 1¢ nhigm);
tuy nhién, tit ca mau cdy bi héa nau hay hoai tu khi
thoi gian khtr tring 16n hon 10 min.

Déi véi mau cudng hoa, 0,02% AgNPs trong 30
min cho hiéu qua khtr tring tt hon so voi DC sir dung
HgCl va cac nghiém thirc con lai thé hién qua chi tiéu
ty 16 mau khong nhiém (66,63%) va ty Ié mau song
(76,68%) (Bang 1, Hinh 1b). Tuong tu nhu mau nu
hoa, hiéu qua khir tring mau da giam dang ké vai ty
16 mau chét cao khi st dung 0,05% AgNPs dé khi
trung ¢ thoi gian 10 min (94,00%), 15 min (99,76%),
20 va 30 min (100,00%).

Trén mau cay 1a non, khir triing 0,05% AgNPs trong
20 min 1a t6i wu véi ty 16 mau nhidm thip hon dang ké
(38,51%) so sanh vai BC (56,53%) va cac nghiém thuc
str dung AgNPs con lai (Bang 1, Hinh 1c). Chi tiéu ty 1&
mau chét da dugc ghi nhan cho thiy 0,02% va 0,05%
AgNPs déu khdng gay ra hién tugng chét mau vai bat ky
thoi gian xir ly nao, trong khi ty 16 mau chét cua BC dat
cao nhét (46,42%). Nhin chung, AgNPs & ndng do va
thoi gian thich hop ¢6 hiéu qua trong khr tring cé 3 loai
mau cdy cay Dong tién. Masoud va dong tac gia (2012)
da bao cdo rang, hiéu qua khir trang mau cdy nu hoa
Ddng tién tét nhét khi sir dung 200 mg/L AgNPs trong
15 min, tuy nhién, hiéu qua khir tring khong dat tuyét
ddi (91,4% mau khong nhiém). Trong nghién ctu nay,
AgNPs 200 mg/L & 15 min cho hiéu qua kht trung tuyét
dbi trén mau ny hoa Pong tién. Su khac biét vé két qua
ndy c6 thé do nguon gdc khac nhau cua dung dich
AgNPs dugc sir dung trong hai nghién ctru cling nhu ¢6
su khac biét dang ké v& kich thuéc hat AgNPs trong
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dung dich. Két qua ctia nghién ciru nay twong tu di duoc
bao cao trén ddi twong cay African violet (Duong Tan
Nhut et al., 2018), cay chanh day tim va vang (Tran Hiéu
et al., 2018), cdy trau tién (Bui Thi Phuong et al.,
2020)... Hiéu qua khtr triing ctia AgNPs khong chi dugc
danh gia trén hiéu qua loai bo ngudn nhiém vi sinh vat
ma con trén chi tiéu ty 1é mau séng. Trong nghién ciu

Vii Thi Hién et al.

nay, AgNPs gay hda nau hoic hoai tir mau cdy it hon
hoac khong ghi nhan, khi so sanh vai khir tring mau cay
biang HgCl, trén ca 3 ngudn mau cdy Bong tién khac
nhau (Bang 1). Do do, c6 thé thay rang AgNPs la mot
chét khir tring mau ciy mang lai hiéu qua cao va khong
gay ra nhitng anh huéng xau dén mau cay (Duong Tan
Nhuyt et al., 2018).

Bang 1. Anh hwéng ciia AgNPs Ién kha nang khi tring mau cdy nu hoa, cudng hoa va la non cay Déng tién sau 15 ngay nubi cay.

Chét Néng Thoi gian Ty 1& mau nhiém (%) Ty 1& mau chét (%)

khie 6 Khae ] -

triing (%) Eru_”g)] Nu hoa Cuéng hoa Lanon Nu hoa Cuéng hoa Lanon
min

AgNPs 0,02 5 76,93 79,67 100,002 23,13°¢ 0,00¢ 0,00°
10 64,31° 79,682 100,002 38,720 0,00¢ 0,00°
15 12,579 74,512 82,10° 38,57° 0,00° 0,00°
20 0,00¢ 61,622 76,33 23,13¢ 0,00¢ 0,00°
30 0,00¢ 33,37°¢ 64,67 34,85P 23,32¢ 0,00°

0,05 5 0,00¢ 0,00¢ 77,00 35,51° 46,37¢ 0,00°

10 0,00¢ 0,00¢ 59,00¢ 57,92° 94,00% 0,00°
15 0,00¢ 0,00¢ 61,67 100,002 99,762 0,00°
20 0,00¢ 0,00¢ 38,51¢ 100,002 100,002 0,00°
30 0,00¢ 0,00¢ 28,35° 100,002 100,002 0,00°

bC 0,1 10 53,92°¢ 51,29° 56,534 57,00° 87,67° 46,422

Ghi chi: "Nhirng chir cai khac nhau (a, b, c...) trong cling mét cot thé hién sw khéc biét ¢ y nghia & mirc p < 0,05 trong phép
thlr Duncan.

Hinh 1. Anh hwéng cla thdi gian xt ly bing AgNPs |én kha ning khte trung cac loai mau cay cay Dong tién (OC — AgNPs: 5 min -
10 min - 15 min - 20 min - 25 min - 30 min, t trai sang phai) sau 15 ngay nudi cay a: Nguon mau dé hoa duoc khty tring béng
0,02% AgNPs, b: Nguén mau cubng hoa duoc khir tring bang 0,02% AgNPs, ¢: Ngudn mau la dwoc khir tring béng 0,05% AgNPs.
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Anh hwéng ciia AgNPs 1én kha niing cam ing miu cay

Két qua vé sy dap ang va cam (ing mau cay trong
giai doan tiép theo da dwoc quan sat va ghi nhan trong
Bang 2 va Hinh 2. C6 3 dang phat sinh hinh thai da
duoc quan sat bao gom cam wng tao mé seo, phét sinh
phdi soma va phat sinh chdi truc tiép trén bé mét mau
cay (Hinh 2). Tuy nhién, su phat sinh hinh thai c6 su
khac bi¢t gitra cac loai mau cdy va ngudn goc khir tring
mau céy.

Su cam tng hinh thanh m6 seo da dugc ghi nhan
tir tat ca cac loai mau cdy, tuy nhién, ty 1¢ tao seo cua
cac mau cudng hoa (90,67%) va 14 non (87,33%) c6
ngudn géc khir tring bai HgCl, thip hon so voi mau
cudng hoa va I non c6 ngudn goc khir tring bang
AgNPs (Bang 2, Hinh 2h). Quan sat hinh thai cho
thay, mo seo hinh thanh tir cac mau c6 ngudn goc khir
trang AgNPs c6 dang x6p, mau xanh luc trong khi BC
c6 dang x6p, mau xanh nhat (Hinh 2a, e).

Bang 2. Su phat sinh hinh théi clia cac mau cay cay Ddng tién c6 ngudn gbc khir tring bing AgNPs va BC sau 30 ngay nudi ciy.

A x R Ty |é tao md Ty lé tao Ty lé tao N Lx %

Nguon goc Loai mau s€0 (%) phoi (%) chdi (%) Hinh thai mau cay
Pé hoa 100% 0 57,682 M6 seo xdp c6 mau xanh luc

AgNPs Cubng hoa 1002 100° 0° Ph6i c6 mau tréng sira dén xanh
L4 non 1002 87,37° 0° Ph6i c6 mau tréng sira dén xanh
Pé hoa 1002 o 8,52P M6 seo xdp cé mau xanh nhat

BC cubnghoa 90,67 58,27° 0° M0 seq xop c6 mau xanh nhat, phoi co

mau tréng si*a dén xanh

L4 non 87,33 79,03 o° Phoi c6 mau trang sira dén xanh

Ghi chi: "Nhirng chir cai khac nhau (a, b, c...) trong cling mét cot thé hién sw khéc biét ¢ y nghia & mirc p < 0,05 trong phép

thlr Duncan.

Két qua ghi nhan vé sy phét sinh phdi soma cho
thay, ty 1¢ tao phoi bi dnh huong bei hai yéu t6 12 loai
mau cdy va ngudn gbc chit khir trang. Su phat sinh
phéi dugc ghi nhan trén 2 ngudn mau cudng hoa (Hinh
2b) va 4 non (Hinh 2c¢, g) dugc khtr tring bang AgNPs
(100%, 87,37%:; twong tng) déu cao hon so véi mau
khtr triing bang HgCl (58,27%, 79,03%; twong tng),
trong khi mau dé hoa khong téi sinh phéi (Bang 2). Bén
canh d6, hinh thai ciia cac phéi cd ngudn gdc khir tring
AgNPs c6 mau trang sita dén xanh tuong ty nhu PC
cling da dugc quan sat (Hinh 2d).

Su tai sinh choi da duoc ghi nhan duy nhét trén
ngu0n mau dé hoa (Hlnh 2f, i); tuy nhién, ty I¢ tai sinh
chdi cua cac mau dé hoa ¢6 nguon goc khir trang bang
AgNPs (57,68%) cao gap khoang 6,7 lan so véi BC
(8,52%) (Bang 2). Nghién ctiu ciia Duong Tan Nhut
va dong tac gia (2018) ciing da chi ra rang cac mau
céy cay African violet c6 ngudn géc khir triing bang
AgNPs cho mau cdy cam (ing nhanh chong va tao ra
hé s6 nhan chdi (88 chdi) cao hon 2,33 1an va 2,11 lan
S0 Vi mau duoc khir trung bang HgCl, va Ca(ClO);
(37,67 chdi va 41,67 choi; tuong (mg). AgNPs da
dugc chung minh 12 mot nhan t6 tham gia vao nhiéu
phan tng sinh 1y, sinh héa va trao d6i chat khac nhau
¢ thuc vat (Ngan et al., 2020). Trudce do, AgNPs dugc

xéc dinh ¢6 anh huéng dang ké 1én sy sinh truéng va
phét trién cua thyuc vat tlly thudc vao ndng do dugc sir
dung (Sharma et al., 2008). Trong nghién ctu nay,
hiéu qua khir tring mau ciy da dwoc cai thién dang ké
khi sir dung AgNPs nhu mot chat khir tring, bén canh
d6, AgNPs ciing cho thdy nhimg tac dong tich cuc 1én
hiéu qua tai sinh c4c mau cay trong giai doan tiép theo.
Trong d6, 0,02% AgNPs c6 hiéu qua khtr tring mau
nu hoa Pong tién trong 30 min gitp gia ting hiéu qua
khtr tring mau cdy va nang cao kha ning phat sinh
phdi soma tir mau cdy dé hoa. Cc phdi thu nhan dugc
tir nghiém thire nay duogc thu nhan va st dung lam vat
liéu cho thi nghiém nhéan nhanh tiép theo.

Anh hwéng cia NAA két hep véi BA va KIN Ién
kha ning nhin nhanh choi cdy Pong tien nudi cay
in vitro

Sau 30 ngay nudi cdy, anh huong cia cac nong do
NAA Ién kha nang nhan nhanh chéi cdy Dong tién da
duoc ghi nhan (Bang 3 va Hinh 3). Két qua ghi nhan
duoc cho thay, hiéu qua nhan choi cao nhat thu dugc tir
2 nghiém thirc bd sung 0,3 mg/L va 0,7 mg/L NAA
(18,33 chdi, 19,67 chdi; trong tng) (Bang 3). Céc chdi
thu duoc tir nghiém thic 0,3 mg/L ¢6 kich thude twong
ddi dong déu, 14 xanh to va xanh dam hon so véi Cac
nghiém thic con lai (Hinh 3a). Bén canh do, cac chi tiéu
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Vé sinh truéng nhu chiéu cao chdi (4,10 cm), sb 14 (22

14), chidu rong I4 (1,00 cm), SPAD (33,80 nmol/cm?) va

Vii Thi Hién et al.

khéi luong tuoi chdi (325,00 mg) déu cao hon dang ké
50 voi DPC va cac nghiém thuc con lai (Bang 3).

Hinh 2. Sy phat sinh hinh thai te nguon mau cubng hoa, dé hoa, la cay Bdng tién duoc khev triing b&ng AgNPs sau 30 ngay
nuéi cdy. a: Sy cdm (r’ng mod seo tiy mau dé hoa; b: Sw phat sinh phéi soma (mi tén) tte mau cudng hoa; ¢: Sy phét sinh phoi
soma tr mau 14, d: Phoi soma hinh cdu; e: M6 $€0; f: Chdi phat sinh truc tlep trén mau dé hoa. Quan sat mé hoc tir cac mau
cdy khac nhau; g: Phéi tr mau 14; h: M6 seo tlr mau dé hoa; i: Chdi tir mau dé hoa.

Bang 3. Anh hudng clia NAA két hop BA va KIN 1&n hiéu qua nhan nhanh chéi cay Béng tién sau 30 ngay nudi cay.

Néng doé a A Khéilweng  Khéi lwong
: FONN Chieu cao ey Chieu réng la SPAD ¢ PPV

?ln?g;o}L) So6 choi/mau chéi (cm) Sola (cm) (nmol/cm?) Eic;l)chm t(r:n;)chm

bC 15,00 2,40° 17,00 0,43¢ 30,932 211,67 13,00°

0,1 12,67% 3,00° 16,67¢ 0,80° 31,832 264,33% 12,87¢

0,3 18,33 4,10* 22,002 1,002 33,807 325,002 12,90°

0,7 19,672 2,70% 20,33° 0,962 19,40° 190,00% 13,30?

1 10,67¢ 2,20° 18,33° 0,93% 17,63° 161,33° 12,674

Ghi cht: "Nhirng chi¥ cai khac nhau (a, b, c...

thr Duncan.
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Hinh 3. Hiéu qua nhan nhanh chéi va ra r& in vitro cay Dong tién trén moi trvong c6 bd sung chéat diéu hoa sinh trréng thuc
vat sau 30 ngay nudi cay. a: NAA két hgp BA va KIN 1én hiéu qua nhan nhanh chdi; b: NAA don 1é [én hiéu qua ra ré. Thuoc

do:1 cm.

Viéc nghién cau thay thé hozc bd sung thém chat
diéu hoa sinh truang nham ti vu moi trudng nudi Cay
tir lau da duoc thuc hién thanh cong trén nhiéu dbi
tuong nhu bo sung thém NAA vao méi trudng gidp
gia tang hiéu qua nhan chdi cdy Huernia hystrix
(Amoo, van Staden, 2013); thay thé 2,4-D bang BA
trong moi truong gidp cai thién chat luong chdi cay
nho (Khan et al., 2015)... Trén dbi tuong cay Dong
tién, Ha Thi My Ngan va ddng tac gia (2019) di bao
céo rang méi truong MS bo sung 0,7 mg/L BA, 0,7
mg/L KIN, 0,5 mg/L IBA va 0,2 mg/L AgNPs cho
hiéu qua nhan chdi dat 8,33 chdi, trong khi s6 chdi thu
dugc trong nghién ciu nay da tang 1én 18,33 chdi khi
sir dung NAA thay cho IBA trong vai trd két hop véi
BA va KIN. Do d6, cac chdi thu duoc tir nghiém thirc
moi truedng bd sung 0,3 mg/L NAA két hop 0,5 mg/L
BA va 2 mg/L KIN duoc thu nhan va su dung cho thi
nghiém tao cdy hoan chinh tiép theo.

Anh huéng cia NAA don 1€ [én khd ning ra ré cay
Pong tién nudi cdy in vitro

Sau 30 ngay nudi ciy, tit ca cac chdi nudi ciy
trén moi truong bo sung NAA hoic khong bo sung
NAA (PC) déu ra ré (100%), tuy nhién, s6 ré hinh
thanh cao nhat ¢ nghiém thirc bo sung 2 mg/L NAA
(7,67 ré) (Bang 4). Ngoal ra, cac chi tiéu sinh
truong cua cdy nhu ch1eu cao cay (4,43 cm), chiéu
dai ré (1,80 cm), sb 14 (7 14), chiéu rong 14 (1,06

cm), SPAD (34,66 nmol/cm?), khéi lugng tuoi cay
(236,70 mg), khédi luong kho cay (36,30 mg) &
nghiém thirc b6 sung 2 mg/L NAA déu cao hon
dang ké so véi BC (Bang 4).

Ra ré in vitro hay tao cay hoan chinh dugc xem la
giai doan quan trong bac nhat trong vi nhan giéng
(Ngan et al., 2020), giai doan nay anh hudong truc tiép
dén kha nang séng sot va thich nghi khi chuyén cay
sang giai doan vuon vom. Trong nghién ciru nay, viéc
bé sung 2 mg/L NAA vao méi trudng nudi cay khong
chi kich thich kha ning ra ré cao hon so véi DC sir
dung 0,5 mg/L IBA (Nhut et al., 2007) ma con gia
tang dang ké chat luong cay con, tir 46 nang cao kha
nang song s6t cua cay khi chuyén ra thuan dudng
trong diéu Kién vuon vom.

Thich nghi va sinh truéng ngoai vweon wom

Sau 30 ngay trong va thuan dudng trong diéu kién
vuon wom, ket qua ghi nhén dugc cho thay, cac cay
con ¢o ngu0n géc khir tring bing AgNPs va BC déu
cho ty 1& séng sot cao (95%, 80 ,76%; tuong ung) va
khéng c6 su khac biét dang ke Ve mit théng ké giita
chiing. Tuy nhién, cay c6 ngudon géc khir tring AgNPs
c6 chiéu cao cay (7,63 cm), s6 14 (10,66 14), s ré/cay
(14 ré), chiéu dai ré (8,16 cm) va SPAD (32,80
nmol/cm?) déu cao hon dang ké so vai cdy & nghiém
thire BC (Bang 5, Hinh 4).
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Bang 4. Anh hudng clia NAA don |é [én kha nang ra ré cta cay Ddng tién sau 30 ngay nubi cay.

5 a - a Khéi Khéi
Néng ~ Chiéu  Tylé ., Chieu . . Chiduréng SPAD lwong lwong
do NAA cao cay rare Sore daire Sola I4 (cm) (nmol/cm?)  twoi cay Kho cay
(mg/L) (cm) % (cm)

) (mg) (mg)
bC 3,50° 100,002 2,66 1,23° 5,66® 0,96° 28.63° 178,67¢ 27,33¢
1,0 4,03 100,00% 3,66c° 1,66% 5,00° 0,86% 31,93 198,00° 30,43
15 4,00% 100,002 5,33° 1,662 5,66® 1,132 31,132 207,67° 31,88°
2,0 4,432 100,00% 7,672 1,80 7,002 1,062 34,662 236,707 36,30
3,0 3,03 100,002 4,00 1,462 5,33° 0,902 29,562 206,63° 31,62°

Ghi cha: "Nhirng chir céi khac nhau (a, b, c...) trong ciing mét cot thé hién sw khéc biét ¢ y nghia & muc p < 0,05 trong phép

thtr Duncan.

Bang 5. Sy sinh trwdng cla cay con Déng tién c6 ngudn gbc khir trang AgNPs va BC sau 30 ngay thuan dwdng & vuon

wom.
X o s oa K oA Chléu A e X
Chat khee Tylé song Chiéu cao ST s . £ x4 Chieu daire SPAD
N 7 . So la/cay rong 14 So ré/cay 2
trang sot (%) cay (cm) (cm) (cm) (nmol/cm?)
AgNPs 95,00+2,33*  7,63+1,00 10,66+2,33 2,13+0,13  14,00+3,33  8,16+1,67 32,80+4,00
bC 80,76+3,67 5,67+1,33 7,66+2,33 2,16+0,08  8,66+4,20 4,13+1,50 25,53+3,67

Ghi cha: "Giatri trung binh = SE

Hinh 4. Cay con Déng tién in vitro c6 ngudn géc khir tring bang AgNPs (phai) va DC (trai). a: Cay con in vitro chuén b dwa
ra trong trong viedn wom; b: Sinh trwdng ctia cay con sau 30 ngay thuan dwéng trong veeon wom.
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Duong Tan Nhut va dong tac gia (2018) da bao
céo rang cay African violet cd ngu0n goc nudi ciy in
vitro dugc khir tring bang AgNPs c6 kha nang thich
nghi va sinh truong tét twong tw nhu cdy duoc khir
tring bang cac chat khir triing truyén thong (HgCIz va
Ca(ClO)y). Trong nghién ctru nay, cay Pong tién co
ngudn goc khir trung AgNPs cho sinh truéng t6t hon
trong giai doan thuan dudng cho thay nhiing tac dong
tich cuc va manh mé cua chat khir tring Ién hiéu qua
nhan gidng vo tinh cay Dong tién.

KET LUAN

Két qua cua nghién ctru da cho thay hiéu qua khur
trang cua AgNPs phu thudc vao nong do AgNPs sir
dung, thoi gian xtr Iy mau va loai mau khir tring. Hiéu
qua khir tring dat cao nhat khi sir dung 0,02% AgNPs
trong thoi gian 20 min cho mau nu hoa va trong 30
min cho mau cudng hoa Bdng tién; trong khi d6, mau
Ia non 14 0,05% AgNPs trong 20 min sau 15 ngay nudi
ciy. Bén canh d6, cam tng tao mo seo, phét sinh phdi
soma va tai sinh chdi tryc tiép cua cac nguon mau co
ngudn goc khir tring bang AgNPs téi wu hon so véi
khir tring bang HgCl, ciing dwoc ghi nhan trong
nghién ciru nay. Ngoai ra, méi trudng MS b sung 2
mg/L NAA két hop 0,5 mg/L BA va 2 mg/L KIN thich
hop cho nhan nhanh chdi va méi tredng MS b sung
2 mg/L NAA thich hop cho su ra ré ciing nhu néng
cao chét luong cdy con va gia tang kha nang song sot
va thich nghi ngoai vuon vom cua cay Pong tién nuoi
cy in vitro.

Loi cam on: Pé hoan thanh nghién cizu nay, nhém
tac gia xin chan thanh cdm on sir tai tro kinh phi cia
Vién Nghién cizu Khoa hoc Tay Nguyén va Quy Phat
trien Khoa hoc va Cong nghé Quac gia (NAFOSTED)
trong dé tai mé s 106.01-2019.301.
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EFFECT OF SILVER NANOPARTICLES ON STERILIZATION OF DIFFERENT
EXPLANT SOURCES OF Gerbera jamesonii CULTURED IN VITRO

Vu Thi Hien!, Hoang Thanh Tung?, Hoang Dac Khai', Vu Quoc Luan!, Do Manh Cuong?, Tran Van
Lich?, Bui Van The Vinh?, Trinh Thi Huong?®, Duong Tan Nhut!

1Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Technology

2HUTECH University
SHCMC University of Food Industry

SUMMARY

In this study, silver nanoparticles effects on the sterilization of different sources of explants (young leaves,
young flower stalks and young flower buds) of Gerbera as well as on the in vitro morphogenesis and their growth
were investigated. The explants were sterilized and cut transversally (1 mm) with the flower stalk, square (0.5 x
0.5 c¢m) for the leaf sample, longitudinally (0.5 mm) for the flowers (removed the petals) and cultured on MS
medium; then, the explants (contamination-free or no browning/necrosis) were transferred into MS medium
supplemented with 0.02 mg/L TDZ plus 0.8 mg/L adenine, 10% coconut water, 30 g/L sucrose and 8 g/L agar in
15 days. The results showed that AgNPs at the appropriate concentration and duration treatment was effective in
explant sterilization of flower bud (0.02% AgNPs and 20 min), flower stalks (0.02% AgNPs and 30 min) and
young leaves (0.05% AgNPs and 20 min) after 15 days of culture. In addition, 3 types of morphogenesis including
callus induction, somatic embryogenesis and direct shoot regeneration of explants derived from sterilization by
AgNPs were improved as compared to that of HgCl. In addition, research on the optimal medium for shoot
multiplication, rooting as well as evaluation of acclimatization and the growth at the greenhouse were also studied.

714



Tap chi Céng nghé Sinh hoc 19(4): 705-715, 2021

Results showed that MS medium supplemented with 2 mg/L NAA combined with 0.5 mg/L BA and 2 mg/L KIN
is suitable for shoot multiplication; meanwhile, MS medium supplemented with 2 mg/L NAA improved rooting
ability as well as quality of plantlets and to improving survival rate and acclimatization of Gerbera cultured in

vitro.

Keywords: Gerbera, silver nanoparticles, explant sterilization, micro-propagation.
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