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TOM TAT

Nghién ctru duoc thuc hién nham danh gia kha ning sinh treéng cua cay DAu ty & giai doan ra
ré trén moi truong nudi cdy co bo sung nano bac (AgNPs) ciing nhu sy bién dong cia khi ethylene
trong binh nudi cay. Ngoai ra, cac hé thong nudi ciy khac nhau lan dau tién dwoc sir dung dé san xuat
cay Dau tay & quy mo 16n. Két qua nghién ciru cho thay, chdi in vitro ¢6 kich thudc 3 cm nubi cdy
trén moi truong MS bd sung 0,02 mg/L NAA, 1 g/L than hoat tinh, 30 g/L sucrose, 8 g/L agar va 0,5
mg/L AgNPs cho thoi gian ra ré sém hon khoang 4 ngay va cac chi tiéu sinh trudng nhu chiéu cao
cay (5,60 cm), khéi lwong twoi (242,67 mg), khdi lwong khé (34,67 mg), s6 ré/cay (6,67), chiéu dai
ré (3,40 cm), SPAD (39,30 nmol/cm?) cao hon so v&i ddi chung sau 15 ngay nudi cdy. Bén canh do,
b6 sung 0,5 mg/L AgNPs lam giam ham luong khi ethylene trong binh nudi cdy (0,06 ppm) so Vi
dbi chirng (0,15 ppm) sau 15 ngay nudi cdy. V&i mat d6 10 cay/binh nudi cay thay tinh (250 mL) véi
40 mL mbi tredng cho hiéu qua sinh truéng t6i wu hon so voi cdc mat 6 nudi cay chdi khac sau 15
ngay nudi cdy. Hé théng nudi cdy hop nhya hinh vudng (dai x rong x cao: 19 cm x 19 cm x 7 cm;
the tich 2,5 L) chira 250 mL moi truong MS b6 sung 0,5 mg/L AgNPs c6 thé san xuat dwoc 100 cay
gidng khoe manh; trong khi do, hé théng hop nhya hinh chit nhat (34 cm x 23 cm x 13 cm; thé tich
10 L) c6 thé san xuat 200 cay glong Nhiing cay con ¢ ngudn gbc nudi cdy trén moi truong chea 0,5
mg/L AgNPs trong h¢ thong nudi cay hop nhua cho kha nang thich nghi va sinh truong tét sau 30 va

60 ngay ¢ diéu kién vuon wom.

Tir khéa: Cdy Ddu tdy, ethylene, hé thong nuéi cdy, nano bac, mdt dé choi.

DAT VAN BE

Vi nhén gidng cdy Dau tay 1a phuong phap
tbi wu nham san xuét cdy giéng sach bénh, dong
nhit véi sé lwong 1on (Mir et al., 2010). Céc
nghién ctu truéc day thuong tap trung nghién
ctru vé chat diéu hoa sinh truéng 1én qua trinh tao
ngudn mau in vitro, hinh thanh mé seo, sinh
truong, phét trién ciia chdi va tao cdy hoan chinh
in vitro (Munir et al., 2015; Wafaa va Wahdan,
2017; Palei et al., 2017; Nguyén Trin Pong

Phuong, Bui Thi Thu Hang, 2017). Tuy nhién,
bén canh nhitng uu diém mang lai thi h¢ thong vi
nhan glong con gap phai mot sb kho khan nhu
viéc nhlem vi sinh vét (vi khun, nam) ngoai ra
V61 mot sO ddc diém nhu: binh nudi cay kin voi
do6 am cao, cuong do anh sang thap, su dung
duong lam ngudn néng lugng,... co thé 1am xuét
hién mot sb hién tugng bat thuong (hién tuong
thity tinh thé, vang 14, hién tuong hoa ndu, hinh
thanh mé seo & goc 18,...) & cac cdy nhéan gidng
in vitro. Mot trong nhung van d& thuong gip
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trong vi nhan gidng cdy Déu tay 14 hién tuong
thuy tinh thé (hién tuong tich Iy nudc qua mire
trong cay) véi cac biéu hién hinh thai nhu: cay bi
mong nudc, than gion, d& gy, 14 vang Ga, bién
dang cong hodc xoan; cdy sinh truong va phat
trién chdm dan dén giam chat lugng cay gidng va
ti 1¢ séng sot thip khi chuyén ra vuon wom
(Hdider, Desjardins, 1993; Palei et al., 2015).
Diéu nay c6 thé giai thich la do trong qua trinh
sinh truong va phat trién, mau cdy san sinh ra va
tich lity khi ethylene qua mirc trong cac binh nudi
ciy kin (Gaspar et al., 1992). Nhém khic phuc
céc bat thudng trong vi nhan gidng, gia tang sinh
truong va phat trién dé ning cao chat luong cay
giong, mot soO ki thuat nhu st dung binh thoang
khi va bo sung than hoat tinh vao mdi truong
nudi cdy di dugc nghién ctu (Hdider,
Desjardins, 1993; Mir et al., 2019). Tuy nhién,
mot s6 hién tuong bat thuong cua cay Dau tay
van chua duoc giai quyét triét dé.

Hién nay, cong nghé nano Ia mot linh vuc mai
mang lai nhiéu htra hen véi nhitng tng dung to 16n
trong rat nhiéu linh vuc khac nhau nhu y té, cong
nghé thong tin, nang luong, dién ti, khoa hoc moi
truong, khoa hoc doi séng va bao gém ca khoa hoc
cay trong (Igbal et al., 2020). Trong cac hat nano,
hat nano bac (AgNPs) dugc sir dung rong réi do
dac tinh khang khuan cua ching. Trong linh vuc
nudi cidy md té bao thyuc vat, da co nhiéu nghién
ctu chieng minh vai trd khir trang cua AgNPs
duoc thuc hién (Pirtarighat et al., 2019; Timoteo
etal., 2019). Bén canh kha nang khang vi sinh vt
Vi hiéu qua cao, AgNPs con duoc biét dén véi
kha ning cai thién sinh truéng, phat trién cua thuc
vat khi duoc bd sung vao méi truong vi nhan
gidng & mot s6 loai cay trong nhu cdy Lua mi
(Razzaq et al., 2016), cay hoa Cuc (Nghia et al.,
2017), cay hoa Bong tién (Ha Thi My Ngan et al.,
2019), cay Lan Ho diép (Pong Huy Gisi, Bli Thi
Thu Huong, 2019), cay hoa Lily (Salachna et al.,
2019), cay Chudi (EI-Mahdy et al., 2019), cay
Xuong rong (Ali et al., 2019), cdy hoa Cam
chudng (Zia et al., 2020) va cay hoa Hong (Duong
Tan Nhut et al., 2015; Ngan et al., 2020). Tuy
nhién, trén cay DAu tay van chura c6 nghién ctu vé
anh huong ciia AgNPs Ién qua trinh vi nhan giéng
néi chung ciing nhu qua trinh ra ré va cai thién
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chit luong cdy gidng noi riéng. Ngoai ra, tac dong
cuia AgNPs 1én su bién dong khi ethylene trong
binh nudi cay van chwra dugc nghién ciu trén cay
Dau tay.

Khi nhu Cau san Xuat cay Dau tay tang nhanh
thi yéu cau vé cdy gidng ciing tang theo. Tuy
nhién, cac phwong phap nhén glong hién nay
chua dép tmg dugc nhu cau vé giéng. Céc hé
théng nuéi cay thuong @ng dung trong giai doan
ra ré 1a cac chai thuy tinh (250 - 500 mL) hay tui
nylon (Duong Tan Nhyt et al., 2011) ¢6 thé nudi
cay 10 - 20 cay; do do, can ¢ nhiing hé théng
nudi cay 16n hon co thé san xuat cay giéng & quy
mob 16n nhung van dam bao chét luong va sy
ddng déu cua cay giong. Vi vay, nghién cau nay
duoc thuc hién nhdm danh gia tic dong cua
AgNPs va mat d6 nudi ciy 1én kha niang ra ré va
su bién dong khi ethylene trong binh nubi cay
cling nhu dua ra hé thdng nudi cay 16n c6 thé ang
dung trong san xuét thuong mai.

VAT LIEU VA PHUONG PHAP
Vit li¢u
Nguén méu thuc vit

Nguon mau dugc st dung trong cac thi
nghiém 1a cac chdi cdy Dau ty in vitro c6 kich
thudc 3 cm, 30 ngay tudi, sach bénh dugc cdy
chuyén nhidu lan trén moi truong  MS
(Murashige, Skoog, 1962), hi¢n c6 san tai Phong
Sinh hoc phén tir va Chon tao giéng ciy trong,
Vién Nghién ctru Khoa hoc Tay Nguyén.

Dung dich nano bac

Dung dich AgNPs (500 ppm) véi cac hat
AgNPs co kich thude trung binh < 20 nm, dugc
thiét 1ap theo ti 1&: [AgNOs] < 1000 ppm, [p-
chitozan] = 250 - 300 ppm, [NaBH.] = 200 ppm,
ty 186 mol [NaBH4])/[AgNO3] = V4 va toc d6 nho
giot cia NaBH, la 10 - 12 giot/phut dugc cung
cip boi Vién Cong nghé Moéi trudng (Chau et al.,
2008).

MGéi trwong nudi cdy
Moi truong MS bd sung 0,02 mg/L NAA, 1
g/L than hoat tinh (AC), 30 g/L sucrose, 8 g/L
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agar (Haddadi et al., 2010) va cac ndéng do
AgNPs khac nhau. Mai truong nudi cay duoc
diéu chinh pH = 5,8 trudc khi hap khir tring bang
autoclave ¢ 121°C, 1 atm trong thoi gian 30min.

Hé théng nudi cdy

Binh nuéi ciy thay tinh (BSO): Binh thay
tinh thé tich 250 mL c6 chira 40 mL mdi trudng
nudi cdy. M&i binh nudi cdy chira 10 choi (trir thi
nghiém khao sat anh huong caa mat do nudi cay).

Hop nhya hinh vudng (Duy Tan, Viét Nam)
(BS1): Hop nhya c6 kich thudc 19 cm x 19 cm %
7 cm (dai x rong x cao) vai thé tich 2,5 L chua
250 mL méi trudng nudi cay. Mai binh nudi cdy
chira 100 choi.

Hop nhua hinh chir nhat (Duy Tan, Viét
Nam) (BS2): Hop nhua c6 kich thudc 34 cm x
23 cm x 13 cm (dai x rong x cao) véi thé tich 10
L chira 500 mL méi trudng nudi cdy. Mdi binh
nudi cay chira 200 chdi.

Phwong phap

Khdo sat danh hwéng ciia AgNPs dén khd ning
ra rée cua cay Dau tay

Choi cay Dau tay (3 cm) véi 4 1a duoc ciy
trén moi truong MS bo sung 0,02 mg/L NAA, 30
g/L sucrose, 1 g/L AC, 8 g/L agar (Haddadi et
al., 2010) va cac nong d6 khac nhau cua AgNPs
(O, 25 0,5; 1,0; 1,5; 2,0 mg/L). Dbi ching 1a moi
truong ra ré khong bd sung AgNPs.

Ddnh gid sw bién dpng khi ethylene trong binh
nudi cdy cay Dau tay

Binh nu6i cay cua cay Dau tay (15 ngay) trén
moi truong ra re o bd sung noéng do AgNPs t6i
uu va déi chimg c6 miéng dan ngan ro ri khi
chuyén dung & ndp binh dugc s dung dé xéac
dinh ndng d¢ khi ethylene. Khi ethylene sau do
dugc dinh lugng bang phuong phap sic ky khi
(Gas chromatography- GC) véi dau do ion héa
ngon ltra (GC - Varian CP-3380-Walnut Creek,
CA, Hoa Ky). Mgt cot thép khong gi (3 m x 1,5
mm) chira day chat hap phu - Porapack P, c6 kich
thudc hat 80 - 100 Mesh da duoc st dung. Nhiét
dd phat hién cot, kim phun va ngon Ira ion hoa
lan Iugt 1a 60°C, 90°C va 90°C. Khi nito dugc sir

dung lam khi mang (55 mL/phut), s& dua khi can
phan tich dén cdt sac ky (Cristescu et al., 2013).

Khdo sat anh hweng ciia mdt dg nudi cay 1én
khd ndng ra ré cua cay DAu tay

Choi cay Dau tay (3 cm) vai 4 la duoc cy
vao binh nudi cay thuy tinh (250 mL) chua 40
mL moéi truong nudi cdy c6 bd sung ndng do
AgNPs t6i rru & thi nghiém trén véi cac mat do
nudi khac nhau (5, 10 va 15 chéi/binh).

Khdo sat dnh hwéng cia cac hé théng nudi cay
khéc nhau Ién sw sinh trwong cua cay Dau tay

Céc chdi Dau tay (3 cm) véi 4 1a duoc nudi
cdy trong cac hé théng nudi cay khac nhau (Binh
thiy tinh, hdp nhya hinh vuoéng va hop nhya hinh
chir nhat) trén moi trudng nudi cay c6 bo sung
AgNPs t6i wu & thi nghiém ra ré.

Khd ning hép thu AgNPs cia cay Dau tay
trong céc hé thang nudi cdy

Ham luong hap thy AgNPs trong moi trudng
nudi cy cua cac hé thong nudi cdysaus, 10, 15
ngay nudi cdy duoc xac dinh bang phuwong phap
quang phd hap thy OD véi budc séong 480 nm
(Bhui et al., 2009) bang may quang phd hap thu
(Shimadzu, UV-2450, Nhat Ban).

Ty 18 AgNPs hap thu:

Ag0 — AgT
Ab-Ag (%) =
Ag0

x 100
Trong do: Ab-Ag la ty 1€ AgNPs duoc hap thu
sau 5; 10 hodc 15 ngay nudi cay (%),

Ag0 1a tépg ham lugng AgNPs trong mdi
truong nudi cay luc dau (mg/L),

AgT la tong ham luorng AgNPs trong moi
truong nudi cay ¢ ngay nudi cay thir 5; 10 hodc
15 (mg/L).

Khdo sat @nh hwéng ciia AgNPs dén kha ning
thich nghi, sinh trwong va phat trién cua cay
Dau tay ¢ giai doan vuon wom

Cay con c¢6 ngudn gdc tir cac hé thong binh
thuy tinh, hop nhya hinh vu6ng va hop nhwa hinh
chir nhat (200 cay/hé thong) dugc chuyén vao
nha kinh va trong trén gia thé dat sach TS1 (Cong
ty TNHH Hat gidng hoa Viét Nam, TP. H6 Chi
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Minh), pH khoang 6,5 va phun nuéc 2 lan/ngay
trong tuan dau sau khi trong, sau d6 tudi 1
lan/ngdy vao sang som.

Quan sat hinh thai gigi phdu khi khéng

Mau 14 in vitro ciia cay Dau tay 15 ngay tudi
¢6 ngudn gde tir nghiém thirc bd sung AgNPs t6i
vu va dbi chimg duoc thu nhén, tach 16p biéu bi
dudi roi dat 1én lam Kinh va quan sat dudi kinh
hién vi dién tir (Keynce Corporation, Nhat Ban)
duoi vat kinh x40 (Russell, 2004).

Diéu kign nudi cdy

In vitro: Mau cdy dugc nudi trong diéu kién
clia phong nudi cay véi nhiét do 25 + 2°C, dudi
anh sang dén huynh quang véi cuong do 40 - 45
umol.m2s?, quang chu ky 12 gio/ngay, d6 am
55 - 60%.

Ex vitro: Cay con dugc trong trong diéu
kién cua vudn wom vaGi nhiét do 25 + 2°C vao
ban ngay va 15 + 2°C vio ban dém, d6 am
trung binh khoang 75 - 80% va st dung anh
sang tu nhién co che sang (40%) bang ludi den,
pH dit khoang 6,5.

Xir 1y s6 ligu

MGi nghiém thuc lap lai 3 1an. S6 liéu duoc
xir ly va phan tich bang phan mém Microsoft
Excel® 2010 va SPSS 20.0 theo phép thur
Duncan véi p < 0,05 (Duncan, 1955).

KET QUA VA THAO LUAN

Anh hwéng ciia AQNPs |én khd néng ra vé in
vitro

Két qua ghi nhan duogc cho thdy AgNPs c6
tac dong 1én kha ning ra ré, sinh truéng va phat
trién ctia cac chdi Dau tay nudi cdy in vitro (Hinh
1, 2). Ty 1& ra r& cua chdi Dau tay dat 100% o tat
ca nghiém thirc c6 bd sung AgNPs va ddi _chimg
(Hinh 1). Tuy nhién, thoi gian cam tng re (4,33
ngay) trén moi truong c6 bd sung 0,5 mg/L
AgNPs s6m hon khoang 4 ngay so v6i dbi ching
(7,67 ngay) (Hinh 2D).

Ngoai ra, cac chi tiéu sinh truong nhu chiéu
cao c~a‘1y, khoi lugng tuoi, khoi lugng kho, chiéu
dai re va chi so SPAD (Ham lugng chlorophyll
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trong 1a dugc do bang may SPAD-502, Konica
Minolta INC., Nhat Ban) cta cay Dau tay tang ty
1¢ thudn véi su gia ting ciia nong 6 AgNPs (0 -
0,5 mg/L) va dat cao nhat & nghiém thirc bo sung
0,5 mg/L AgNPs (5,60 cm; 242,67 mg, 34,67
mg, 6,67 ré/cay va 39,3 nmol/cm?; tuong ung).
Tuy nhién, khi nong d6 AgNPs vuot qua 0,5
mg/L, két qua cho thay cy sinh truong cham lai
(Hinh 2A, B, C).

Ti 18 tich luy chat kho (TLCK — Ty s giita
khéi lwong kho va khéi lwong tuoi) phan anh
mirc d6 tich lity nude trong co thé thuc vat va co
thé dung dé danh gia hién tugng thuy tinh thé
trong vi nhan giéng thyc vat. Ty 18 nay cang thip
thi mtrc d¢ tich 1y nudc cua thyc vat cang cao,
chdi bi thuy tinh thé lam giam chét luong ciing
nhu ty 1 séng sot ¢ giai doan vuon uwom va
nguoc lai. Trong nghién ctru nay, khi tang nong
d6 AgNPs bd sung vao méi truong nudi cay,
TLCK ctia chdi ting 1én va ludn cao hon d6i
ching (Hinh 2B). Két qua nay twong ty voi
nghién ctru ciia Ngan va dong tac gia (2020), khi
bd sung AgNPs di trc ché su hinh thanh va hoat
dong cua ethylene ciing nhu gia tdng TLCK, tir
do lam giam hién tuong thuy tinh thé trong vi
nhan gidng cay Pong tién.

Mahmoud va Kosar (2014) da béao cdo rang,
chdi cay Dau tay nudi cay trén moi truong MS co
b sung 4 mg/L AgNO;3 (twong duong 2,56 mg/L
Ag*) c6 ty 1& ra ré dat 100%, chiéu cao cay (5,3
cm) va s6 ré/cay (1,5) dat cao nhét, diéu nay dugc
giai thich 12 mic du cac ion bac khong truc tiép
tham gia vao sy ting trudng cia thuc vat nhung
chung d tac dong gian tiép thong qua tic dong
kim ham hoat dong ethylene. Tuy nhién trong
nghién ciru nay, nong do AgNPs cho qua trinh
tao r& 12 0,5 mg/L AgNPs di cho nhirng két qua
t6i wu (ndng dd AgNPs thap hon so véi AgNO).
Nhu vay viéc sit dung AgNPs da c6 hi¢u qua
trong viéc tao ré, sinh trudng cua cdy ciing nhu
thoi gian cam tmg ré sém hon.

O nghiém thtrc bd sung 2,0 mg/L AgNPs, két
qué ghi nhan duoc cho thay hinh thai ré (bi hoa
nau) c6 su khac biét so voi cac nghiém thirc bd
sung nong do AgNPs thip hon. C6 thé ndng do
AgNPs qué cao di gay nén hién tuong nay, didu
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nay 1am cho kha ning hap thu chat dinh dudng
va nudc cua ré giam dan dén cay ting truong
cham hon céc nghiém thirc khac (Hinh 1). Syuva
dong tac gia (2014) chi ra rang nong do AgNPs
cao gay ra stress oxy héa dan dén ham luong cac
gbc oxy hoat héa trong ré gia ting, khi ching
thay thé cac tin hiéu ion Ca* s& lam giam sy cam
{rg cuia auxin trong cac mo ré.

Khi quan sat 16p biéu bi ¢ mat duéi cua 14
duéi kinh hién vi, két qua cho thay 14 cay Dau
tay & nghiém thic dbi chimg c6 khi khong hinh
cau, 46 md khi khong, mot s6 khi khong bi bién
dang (Hinh 3A); trong khi khi khong cuia 14 &
nghiém thirc bd sung 0,5 mg/L AgNPs ¢ hinh
elip, d@ mé hep hon (Hinh 3B), khi tiép tuc
ting ndng do AgNPs cho thay khi khong bi

0,25 ma/L

Déi chirng

0,5 mgiL

bién dang nhiéu, d6 mo khi khéng qua mirc
dugc ghi nhan.

Desikan va dong tac gia (2006) cho rang,
ethylene 1a mét trong nhitng tdc nhan gay anh
huong dén do mo khi khong va cd thé dugc kiém
sodt boi cac chat d6i khang nhu  1-
Methylcyclopropene (1-MCP) va ion bac, di voi
céc cay in vitro thi khi khong c6 dang hinh cau
duoc xem la bat thudng; nguoc lai, khi khong c6
hinh elip dwoc xem 1a binh thudong. P 4m twong
d6i va ham luong ethylene tich liiy trong binh nuéi
cay cao co thé gay ra sy phat trién bat thuong cua
khi khong, sé luong khi khong nhiéu hon, khi
khong ¢ dang hinh cau, d6 mé khi khong rong,
khi khong chira it luc lap, déy ciing chinh 13 nhitng
triéu chiing cua hién tugng thay tinh thé.

1,5 mg/L

Hinh 1. Anh hwéng cla cac ndng do AgNPs khac nhau &n kha nang ra ré in vitro cay Dau tay sau 15 ngay nudi ciy.
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Hinh 2. Anh huong cla ndng do AgNPs khac nhau Ién qua trinh ra ré clia cay Day tay sau 15 ngay nudi céy
A: Anh hwédng cta AgNPs vai cac nong dé khac nhau (0; 0,25, 0,5; 1,0; 1,5; 2,0 mg/L) 1én chiéu cao cay, chiéu
dairé, sb re/cay, B: Khéi lvong twoi, khoi lwong kho va tilé tich lay chét kho clia cay Dau tay nudi cay in vitro;

Anh hwéng ctia AgNPs v&i cac ndng do khac nhau 1én chi s6 SPAD; D: Anh huéng ctia AgNPs [én thoi gian

2> ’ = ~ ~ ~ . .
cam (rng ra ré cay Dau tay in vitro.

Hinh 3. Khi khong cla |4 cay Dau tay & nghiém thire dbi chirng (A) va bd sung 0,5 mg/L AgNPs (B).

Sw bién dpng khi ethylene trong binh nuéi cdy

cay Dau tay
Su tich liy khi ethylene (0,06 ppm) trong
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binh nudi cdy bd sung 0,5 mg/L AgNPs thip hon
khoang 2,5 1an so véi nghiém thic ddi chimg
(0,15 ppm) (Hlnh 4). Bén canh do, cay Dau tay &
mai truong c6 bd sung 0,5 mg/L AgNPs ciing thé
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hién sy sinh trudng va phat trién vuot troi so voi
céc nghiém thirc con lai va dbi chimg (Hinh 2).
Két qua nay tuong tu voi nghién ctru cua Ngan
va dong tac gia (2020) trén d01 tugng cay hoa
Hong, viéc bo sung nano bac ¢ ndng do thich hop
vao moi trudng nudi cay da lam giam sy tich liy
khi ethylene trong binh nuéi cdy.

Nhu vay, két qua nghién ctru ndy cho théy,
vai trd ciia AgNPs trong viéc wc ché su hinh
thanh va hoat dong cua khi ethylene. AgNPs c6
kha ning trc ché hoat dong ctia khi ethylene bang
céch ngan chan sy lién két cua ethylene voi cac
thu thé trong té bao thuc vat; ngan chan sy hinh

thanh va hoat dong cua khi ethylene. Mot sb
nghién ctru trude day da cho thay rang su tich liy
khi ethylene trong binh nudi cdy da giam dang ké
khi st dung khi st dung AgNOs, Ag.SO, trong
vi nhan gidng cdy Anh dao (Sarropoulou,
Maloupa, 2017), cay Béng (Kumar et al., 2016).

Két qua nay twong tu nghién ctru ctia Qin va
ddng tac gia (2005), khi bd sung 0,5 - 1,0 mg/L
AgNOs vao mdi ttruong ra ré cay Dau tay thi da
lam giam ham lugng ethyelene trong binh nuoi
cdy, tuy nhién khi tiép tuc ting ndng d6 AgNO;
da lam gia tang ndng do ethylene tich lily trong
binh nuéi ciy.
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Hinh 4. Sw bién ddng khi ethylene trong binh nudi ciy cay Dau tay sau 15 ngay nudi cay.

Anh hwéng mdt dé nudi cdy 1én khd nding ra ré

cra cay Dau tay

Nghién ctu noi vé moi tuong quan gitra mat
d6 cua mau cay, thé tich moi truong nuoi cay
cling nhu sy canh tranh gita cac mau Cay trong
mai truong con rat han ché. Mustafa va dong tac
gia (2011) nhan thay rang, khi taing mét do (hay
giam khoang cach) cua mau cay tru dudi la mam
cay Lanh thi s¢ gia tang s& cay va chiéu cao cay.
Ngoai ra, mat d6 mau cay cling anh huong t6i sy
sinh truéng va kha nang ra ré cua cay Cuc trong
hé théng vi thay canh (Hoang Thanh Tung,
2018).

Két qua ctia nghién ciru nay cho thay, sau 15
ngay nudi cdy, cac chi tiéu sinh truong & mat do
10 cay/binh khong c6 sy khac biét dang ké so

voi nghiém thiic 5 cay/binh, cay sinh trudng,
phat trién t6t (Bang 1). Tuy nhién khi tiép tuc
tang mat d6 thanh 15 cay/binh thi sinh trudng
ctia cdy c6 xu hudng giam dan (trir chi tiéu chidu
cao cdy) (Bang 1 va Hinh 5). Diéu nay c6 thé 1a
voi diéu kién mat do cao, cac cdy canh tranh
nhau vé dinh dudng, ngudn sing da lam giam
sinh trudng cia cay.

Anh hwéng cia cac hé thong nudi cdy khac
nhau 1én s sinh truwéng cia cay Dau tay

Sau 15 ngay nudi cdy, két qua ghi nhan cho
thiy, c4c chi tiéu sinh truong trong cac hé théng
I6n (BS1 va BS2) khong cd su khac biét dang keé
so vai nghiém thirc d6i chung (BS0) (Bang 2 va
Hinh 6).
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Bang 1. Anh hudng mat do nudi cly lén kha nang ra ré ctia cay Dau tay sau 15 ngay nudi cay.

Mat do Chiéu cao Khéi lwong Khéi lwong S6 Chiéudai  SPAD
(cay/binh) cay (cm) twoi (mg) khé (mg) ré/cay ré (cm) (nmol/cm?)
5 5,69b* 222,83a 33,63a 6,40a 3,33a 36,5a

10 5,98ab 221,17ab 33,17ab 6,50a 3,43a 34,4b

15 6,06a 214,97b 30,18b 5,60b 2,85b 30,03c

Ghi cha: *Nhirng chi¥ cai (a, b, c,..
tht Duncan.

5 cay/binh

.) trong cling mét cot thé hién sw khac biét cé y nghia véi p < 0,05 trong phép

10 cay/binh

Hinh 5. Anh hwdng mat dd nudi cay (5, 10, 15 chdi/binh) I1én kha nang ra ré clia cdy Dau tay sau 15 ngay nudi cay.

Bang 2. Sv sinh trwéng cla cay Dau tay trong cac hé théng nudi cdy khac nhau sau 15 ngay nudi cay.

He

g Coemy el ko mey . SO o e
nudi cay

BSO 5,33a* 242,67a 34,33a 5,67a 4,33a 38,17a

BS1 5,67a 240,67b 33,67a 6,33a 3,67ab 36,40b

BS2 5,36a 241,33ab 34,67a 6,67a 3,33b 37,27ab

Ghi chu: *Nhirng chir céi (a, b, c,..
thtr Duncan.

Hé thong nudi cdy hop nhya hinh vuéng
(BS1) c6 thé san xuat 100 cay giéng; trong khi
d6, hé théng hop nhya hinh chit nhat (BS2) c6
thé san xuat 200 cy gidng gitip gia ting hiéu qua
san xuat so véi binh thay tinh (250 mL) chira 10
cay/binh. Két qua cua nghién cau nay cho thy,
2 hé théng nudi ciy BS1 va BS2 c6 tiém nang
trong san XUt cay glong 0 quy mo thuong mail.
Nghién ctu cua Tung va dong tac gia (2018)
cling da chirng minh rang, cac hé thong nudi Cay
hop nhya hinh chir nhat c6 thé san xuat 300 va
600 cay giong Cc trong hé thng vi thity canh
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.) trong cting mét cot thé hién sw khac biét cé y nghia véi p < 0,05 trong phép

cling nhu chit luong khdng co su khéc biét khi
so sanh véi hé théng binh nudi cay thay tinh.
Diéu nay cho thay cac hop nhya co kich thuéc
I6n hoan toan c6 thé thay thé hé thong binh nudi
cay thay tinh trong san xuat cay giéng véi s6
luong lon.

Khd nang hdp thu AgNPs ciia cay Dau tay trén
cac hé thong nudi cay

Ty lé hap thu AgNPs cua cay Dau tay ¢ cac
hé thong nudi cay khac nhau sau 5, 10, 15 ngay
nudi cay dugc ghi nhan boi phuong phap quang
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phd hap thu OD véi budce séng 480 nm. Ty 1é  hap thu da ting 1én 93,33 - 96,67% (Hinh 7).
hip thu AgNPs chi dat 14,67 - 16,67% sau 5 Kha ning hap thu AgNPs tir ngay tht 5 tro di c6
ngay nudi ciy va ting 1én 56,00 - 60,67% sau  Su gia ting nhanh hon so v&i 5 ngay dau sau
10 ngay nudi ciy. Sau 15 ngay nudi cdy, ty 16  nudi ciy.

Hinh 6. Anh huéng clia cac hé théng nudi cdy khac nhau 1én sw ra ré clia cay Dau tay. (Thuéc do: 5 cm). A:
Hé thong binh thay tinh chivra 40 mL moéi trwong (BSO); B, C: Hé thong hop nhwa hinh vudng chiva 250 mL moi
trwong (BS1); D, E: Hé thong hdp nhwa hinh chir nhat chra 500 mL méi trwdng (BS2).
96,67
100 1 0333 o 20,00
¥ ——

L

80 +

60 +

40 +

Ty Ié hap thu (%)

16,67
20 + 1467

H-

5 ngay 10 ngay 15 ngay
OBinh thay tinh  @HSp hinh vuéng  @OHS&p hinh chi¥ nhét

Hinh 7. Ty I& hap thu AgNPs clia cay Dau tay & cac hé thdng nubi cdy khac nhau sau 5, 10, 15 ngay nudi cay.
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Thich nghi, sinh trwéng va phat trién cia cay
Dau tay ¢ giai doan vwon wom

Sau 30 ngay chuyén sang dleu kién vuon
wom, tit ca cac cay Dau tay c6 ngudn gdc trong
3 hé thong nudi cy (BSO, BS1 va BS2) cho kha
nang thich nghi & ¢ diéu kién vuom wom thé hién
qua ty 1& séng s6t (100%) va cac chi tiéu sinh
truong khdng cé sy khéc biét dang ké (Bang 3).

Tran Thi Thuong et al.

Tat ca cAy DAu tay trong cac hé thdng nudi cy
khac nhau déu hinh thanh than bo sau khoang 30
ngay nudi trong ¢ diéu kién vuon wom (Bang 4).
Sau 60 ngay nudi trong, khdng co su khac biét vé
su hinh thanh cdy ngo (7,26 - 7,76 ngo/cay) cling
nhu su sinh trirong caa ngd (Bang 4 va Hinh 8).
Két qua cho thay rang, cac cay Dau tay c6 nguon
géc tir cac hé théng nudi cdy khac nhau cho sy
sinh trudng khdng cé su khac biét.

Bang 3. Su sinh trwdng cha cay Dau tay trong cac hé théng nubi cdy khac nhau sau 30 ngay nudi tréng & giai

doan vudn wom.

Ty lé séng

Hé thong y e Chiéucao  Khdilwgng twoi  S6 Chiéudairé SPAD
nudicdy SOt (%) cay (cm)  (9) ré/cay (cm) (nmol/cm?)
BSO 100a 10,93ab 3,67a 8,33ab  10,33b 40,13ab
BS1 100a 11,67a 3,63a 8,67a 10,67ab 42, 77a
BS2 100a 10,09b 3,70a 8,33ab  12,33a 41,27ab

Ghi cha: *Nhirng chir cai (a, b, c,..
th&r Duncan.

.) trong cuing mét cot thé hién sy khac biét cé y nghia véi p < 0,05 trong phép

Bang 4. Sy sinh trwéng ctia cay Dau tay trong cac hé théng nudi cdy khac nhau sau 60 ngay nudi tréng & giai

doan vudn wom.

Heé thépg ;I'hh;:lihgtiﬁgnh:)%h S6than Séngél Toéngsbd g;;é:gé S61a/  Khéilwong
nuoi cay (ngay) bo/cay than bo ngo** (cm) ngoé twoi ngo (g)
BSO 29,33ab* 3,33a 2,33a 7,76a 7,35a 3,33a 3,58a

BS1 30,00a 3,67a 2,33a 7,34ab 7,18ab 3.33a 3,44ab

BS2 30,67a 3,63a 2,00a 7,26ab 7,09ab 3.00a 3,50a

Ghi chu: *Nhirng chir cai (a, b, c, ...

) trong cling mét cot thé hién sw khac biét ¢ y nghia véi p < 0,05 trong phép

ther Duncan. **Téng s ng6= sb than bo/cay x s ngd/than bo.

Hinh 8. Sinh trwdng, phat trién cla cay Dau tay trén cac hé thong khac nhau sau sau 60 ngay trong G vuon
wom. A: Cay cé ngudn gbc tir hé théng BSO ; B: Cay c6 ngudn gbc tir hé théng BS1; C: Cay c6 ngudn gdc tir

hé théng BS2.
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KET LUAN

Két qua cua nghién ciru cho thay b sung 0,5
mg/L AgNPs c6 hiéu qua trong viéc cdi thién qua
trinh ra ré, gia tang sinh truéng ctia cay ciing nhu
han ché su tich lity khi ethylene trong binh nudi
ciy. Mat d6 nudi cay 10 chdi/binh thuy tinh (250
mL) cho kha ning sinh trudng t6t hon mat do 5
va 15 choi/binh. Hé théng nudi cdy hinh vuéng
(100 chdi/hdp) va hé thdng hinh chir nhat (200
chdi/hodp) o tiém ning tmg dung trong san xuat
thuong mai cdy Dau tay. Ngoai ra, cdy Dau tay
c6 ngudn gbe bo sung 0,5 mg/L AgNPs trong cac
hé théng nudi cdy khac nhau cho kha ning thich
nghi, sinh trudng va phit trién tuong dong sau 30
va 60 ngay nudi trong.

Loi cdm on: Nghién cuu nay dwoc tai tro boi
Quy Pht trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong dé tdai md sé6 106.01-
2019.301.
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PRODUCTION OF IN VITRO STRAWBERRY (Fragaria x ananassa) PLANTLETS
IN LARGE-SCALE SYSTEM SUPPLEMENTED WITH SILVER

NANOPARTICLES

Tran Thi Thuong!, Hoang Thanh Tung?, Hoang Dac Khai?, Vu Thi Hien?!, Vu Quoc Luan?, Do
Manh Cuong?!, Nguyen Ba Nam?, Nguyen Hoai Chau?®, Bui Van The Vinh* Duong Tan Nhut*

Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Technology
University of Da Lat

*Institute of Environment Technology, Vietnam Academy of Science and Technology

*Ho Chi Minh City University of Technology (HUTECH)

SUMMARY

The growth of strawberry plantlets in the rooting stage on culture medium supplemented with
silver nanoparticles (AgNPs) and the ethylene gas accumulation in plantlet culture bottles were
investigated. In addition, different culture systems were first used to produce large-scale Strawberry
plantlets. The results showed that shoots (3 cm) were cultured on MS medium supplemented with
0.02 mg/L NAA, 1 g/L activated charcoal, 30 g/L sucrose, 8 g/L agar and 0.5 mg/L AgNPs showed
about 4 days earlier rooting formation and the plantlet growth such as plantlet height (5.60 cm), fresh
weight (242.67 mg), dry weight (34,67 mg), number of roots/plantlet (6.67), root length (3.40 cm),
SPAD (39.30 nmol/cm?) were higher than those in the control after 15 days of culture. Besides, the
ethylene gas content in the culture bottle (0.06 ppm) in the 0.5 mg/L AgNPs treatment was lower than
as compared to that in the control (0.15 ppm) after 15 days of culture. A shoot density (10 shoots) in
250 mL culture bottle with 40 mL of medium gave optimal growth than those in other treatments after
15 days of culture. Square plastic box culture system (length x width x height: 19 cm x 19 cm x 7
cm; 2.5 L in volume) containing 250 mL MS medium added to 0.5 mg/L AgNPs produced 100
vigorous plantlets; meanwhile, rectangular plastic box system (34 cm x 23 cm x 13 cm; 10 L in
volume; 10 L in volume) produced 200 vigorous plantlets. Plantlets derived from 0.5 mg/L AgNPs
treatment in the plastic box systems exhibited well acclimatization after 30 and 60 days of culture in

the greenhouse.

Keywords: Culture system, ethylene, silver nanoparticles, shoot density, Strawberry.
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