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TOM TAT

"Phuong phdp nhén gibng in vitro dugc chimg minh 1a phuong phép hiru hi¢u dé nhan gibng cay trong

V0’1 s0 lugng 16n trong thoi gian ngan va tré thanh mot cong cu eru hiéu cho cong tac chon, tao giong cay
trdng. Tuy nhién, phuong phép nay van con nhitng ton tai ma n01 bét lén 1a van dé nhidm vi sinh vat trong
qua trinh nudi cay, ching lam giam chat luong, tang khd nang mét ngudn glong Khir tring moéi truong nudi
cay la vén d& bat budc doi véi qua trinh vi nhan gidng, ddy 1a giai doan tiéu tén nhiéu dién ning va trai qua
nhiéu cong doan. Bén canh do, viée hép khir tring moi truong trong mot thoi gian 1am giam hoat tinh ctia cac
chit diéu hoa sinh truong thuc vét ciing nhu thanh phin dinh dudng ctia méi truong. Nghién ctru nay huéng
dén viéc tmg dung nano bac nhu mét bién phap thay thé cho phuwong phap khir tring méi truong truyén
thong. Trong nghién ctru nay, ching t6i bd sung cac nong d khac nhau cua nano bac (0 - 5 ppm), dudng (0 -
30 g/l) v than hoat tinh (0 - 1g/1) vao mdi trudng nudi cdy in vitro cdy hoa cuc va khong hap khu trang moi
truong nhim danh gia kha nang tigt tring moi trudng cling nhu cam ung sy sinh trudong va phat trién cia cay.
Két qua ghi nhén duoc cho thay, bo sung 4 ppm nano bac, khong bd sung than hoat tinh va nong do dudng tir
0 - 20 g/l vao mdi truong nudi chy khong cdy miu cho hidu qua khir tring 100% sau 4 tudn. Cay cuc cho sur
sinh trudng va phat trién t6t trong méi truong bd sung 4 ppm nano bac, 20 g/l dudng, 5 g/l agar va khéng hip

khir trung.

Tir khoa: duong, khir tring, nano bac, than hoat tinh, vi nhdn giéng, vi sinh vt

MG PAU

Hién nay, nubi céy mo, t& bao va co quan thyc
vat da dugc Umg dung rat rong rai dé nhan giong mot
sO loai cay co gia tri kinh té, kho nhan giéng ciing
nhu 13 cong cu dé img dung trong nghién ctru co ban
cua cong nghe sinh hoc thyc vat (Gamborg, 2002).
Vi nhén giong dugc chimg minh la phuong phap c6
hiéu qua trong nhan nhanh s luong cdy giong trong
thoi gian ngan, co thé san xudt ccay giong sach bénh
va co the san xuit cac hop chét thir cap. Bén canh
mot so thuan loi thi phuong phap ndy van con ton tai
mot s6 han ché nhu kha nang nhiém vi sinh vt trong
nudi cdy in vitro (nAm va vi khuén), ching sinh
trudng va uc ché su sinh truong cua thuc vat bdi viée
st dung dung dich dinh dudng cé trong moi truong
nudi cdy (Cassells, 1991). Ngoai ra, dé c6 moi

truong li teong cho su sinh truong va phat trién cua
cay thi yéu to v0 trung moi trudng rat quan trong.
Ching ta cin phai khir tring cic binh chira moi
truong nudi cay (thiy tinh hay tai nylon...), niu moi
truong; sau d6 khu trung moi truong ¢ 121°C, ap
suat 1 atm va khoang thoi gian tir 20 - 40 phut tuy
theo thé tich méi truong (co thé tir 20 - 80 ml néu la
mdi trudng thi nghiém & cac binh nudi cdy co thé
tich tir 100 - 500 ml). Viéc chuin bi méi truong nudi
chy phai trai qua nhiéu cong doan khong nhimng mat
thoi gian, nhan coéng lao dong ma con tén chi phi
dién nang cho viéc hap khir tring méi trudng.

Téac dong khang vi sinh vat cuia nano bac da dugc
chu y tir rit 1au va ngay nay cac hat nano bac c6 kich
thude rat nho (< 20 nm) da dugc ng dung trong linh
vuc y sinh, y duge. Co mot vai nghién ciru tic dong
ctia nano bac 1én thuc vat nhu khir tring mau cay
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(Mahna ef al., 2013), ty 1& nay mam ciia mot sd loai
thuc vat (Rezvani et al., 2012), sinh ly cling nhu
hinh thai ciia thuc vat (Syu et al., 2014). Cho dén
nay, chua c6 bat ky cong bd nao tip trung nghién
cliru tdc dong cua nano bac 1én kha nang khu trung
moi trudng nudi céy in vitro. Trong nghién clru nay,
ching t6i bd sung nano bac vao méi trudng nudi cay
in vitro cdy hoa ctc va khong hap khir tring nhim
danh gia kha nang tiét tring moi truong cling nhu
cam tmg sy sinh trudng va phat trién ciia cay.

VAT LIEU VA PHUONG PHAP
Vit liéu
Thuc vat

Ngudn mau duoc sir dung trong thi nghiém la
cac chdi in vitro (1,5 cm) cua cdy cuc tring
(Chrysanthemum morifolium Ramat cv. Jimba) 1
thang tudi hién c6 tai phong Sinh hoc phan tir va
Chon tao gidng cdy trong (Vién Nghién ciru Khoa
hoc Tay Nguyén).

Dung dich nano bac

Céc hat nano bac c6 kich thudc trung binh < 20
nm dugc thiét 1ap theo ty 1&: AgNOs: 750 - 1000
ppm, B-chitozan: 250 - 300 ppm, NaBH,4: 200 ppm,
ty 1&¢ mol NaBH,/AgNOs: Y va véi téc do nho
giot cua NaBH, 1a 10 - 12 giot/phut (Chau et al.,
2008).

MGéi treong nuéi cay

Méi trudng nudi cdy duoc sir dung trong cac thi
nghiém la MS (Muraghige, Skoog, 1962) c6 hodc
khong bd sung duong, than hoat tinh va bd sung
néng d6 nano bac khac nhau. Tit ca cac moi trudng
nudi céy duoc diéu chinh vé pH = 5,8; dun so6i dé
hoa tan cac chat khoang véi nhau.

Phuong phap nghién ciu

Khi nang khiv tring méi trwong nudi cdy khong
cdy mdu in vitro

B6 sung nano bac vao moi truong nudi cay

Mbi truong nudi cdy MS bd sung ndng do khac
nhau cta nano bac (0, 1, 2, 3, 4 va 5 ppm) va khong
bd sung dudng ciing nhu than hoat tinh. Pun méi
truong khoang 4 phat cho dén luc séi trao 1én; sau
do, rot 40 ml mdi truong vao binh thuy tinh loai 250
ml va diy ndp binh dé thu nhan sé ligu vé ty 18
nhiém ciia méi truong nudi cdy sau 1, 2, 3 va 4 tun.
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Bo sung duong va than hoat tinh

Méi trudng nudi cdy MS bd sung ndng do nano
bac t6i wu & thi nghiém trén két hop voi cac ndng do
khac nhau cua duong (0, 10, 20 va 30 g/1) va than hoat
tinh (0 va 1 g/). Sau d6, moi truong duge dun soi va
rot 40 ml moi truong vao binh thiy tinh loai 250 ml
va day nap binh. Mbi truong sau khi dong thi co cay
méu va khong cdy mau dé thu nhan s lidu vé ty 18
nhiém cta méi trudng nudi cdy sau 1, 2, 3 va 4 tudn.

Quan sat su biéu h1en cua ndm khuin tren moi
truong nudi cdy trén téng s6 30 binh nudi cay (3 lan
1ap lai v6i 10 binh/nghiém thice). Ty 1€ nhiém dugc
tinh dya trén ti s6 gilra tong cua cac binh nubi chy bi
nhlem nam khuan va tong cua tit ca cac binh nudi
cdy cuia nghiém thirc d6 (30 binh).

Khd nang khir triung moi trwong nudi cdy co cdy
mdu in vitro

Thi nghiém duoc thiét lap nhu thi nghiém bd
sung duong (S) va than hoat tinh (AC). Moi truong
sau khi rot vao binh thuy tinh 250 ml (chira 40 ml
mai truong nudi cay MS), day nép binh va dé ngoai;
sau do, cay cac mau chdi ctc in vitro (1,5 cm) va
tién hanh ghi nhan s6 lidu vé ty 1& nhiém ctia mau
nudi cdy sau thoi gian theo di 1, 2, 3 va 4 tudn.

Khad ndang ting truwéng cua cdy cuc in vitro trén moi
truong khong khir tring

Cac mau cdy sau khi cdy vao binh méi trudng
nudi cdy 4 tudn dugc ghi nhan s6 liéu vé cac chi tiéu
sinh truong va phét trién cta cdy trén moéi trudong bd
sung nano bac, dudng va than hoat tinh khong hap
khtr trung.

Anh hwong ciia nong dp agar lén sy sinh truong
cua cdy cuc in vitro

Mbi truong nudi ciy MS bd sung ndng do nano
bac va dudng t6i wu ¢ thi nghiém trén két hop véi
cac néng d6 agar khac nhau (3, 4, 5, 6, 7 va 8 g/l).
Mai trudong sau khi rot vao binh thuy tinh 250 ml
(chira 40 ml m6i truong), ddy nip binh va dé ngoai;
sau do, chy cac mau chdi cic in vitro (1,5 cm) va
tién hanh ghi nhan s6 lidu v& cac chi tiéu sinh truong
va phat trién sau 4 tuan nudi cdy.

Piéu kién nudi ciy

In vitro: diéu kién phong thi nghiém véi nhiét do

25 + 2°C, quang chu ky 16 h/ngay, cuong do chiéu

sang 40 - 45 pumol.m™.s” ciia 4nh sang huynh quang
va do am trung binh 55 - 60%.
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Ex vitro: diéu kién vuon wom véi nhiét d6 17 -
27°C, anh sang tu nhién, che phu 50% sang trong
tuan dau va 4o am khoang 70 - 80%.

Xir Iy s6 li¢u

Mbi thi nghiém duoc lip lai 3 lan voi 10
binh/nghiém thtrc. Tat ca céc so0 liéu sau khi thu thap
ng v6i ting chi ti€u theo doi, duge xu ly bang
Microsoft Exel 2010 va phan mém phén tich thong

ké SPSS 16.0 theo phuong phap Duncan test vdi P <
0,05 (Duncan, 1995).

KET QUA VA THAO LUAN
Khir tring méi trudmg nudi cdy khong ciy miu
B6 sung nano bac vao méi triong nudi cay
Sau 1, 2, 3 va 4 tudn theo QC)i, ty 1¢ nhiém cua
moi truong nudi cay in vitro bo sung cic nong do
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nano bac khac nhau dugc ghi nhén & hinh 1.

Sau 1 tudn theo ddi, két qua cho thiy méi truong
nudi cdy khong bd sung nano bac cho ty 1& nhidm
cua moi truong 1a 33,3%; trong khi do, ¢ cac nghiém
thirc bd sung nano bac & cac ndng do 1, 2,3, 4 va 5
ppm khong ghi nhan dugc ty 1& nhiém cua moéi
truong nudi cdy in vitro (Hinh 1).

Dén tuan theo ddi thr 2, chi con méi truong nudi
cdy bd sung 4 va 5 ppm nano bac 1a khong ghi nhan
duogc ty 1€ nhiém, cac nghiém thuc con lai déu cho ty
1¢ nhidm khac nhau tir 20% dén 76,7%. Sau 3 va 4
tudn theo ddi, 2 nghiém thirc bd sung 4 va 5 ppm
nano bac vin chua ghi nhan duoc ty 1¢ nhiém cta
mbi truong (Hinh 1), cdc nghiém thirc khac déu cho
ty 1& nhidm rit cao tir 60% - 100%. Tir nhirng két qua
ghi nhan ¢ trén, chung t6i nhan thay viéc bd sung 4
ppm nano bac vao mdi truong nudi cdy cho hidu qua
khur tring méi truong.
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Hinh 1. Anh hwéng ctia nano bac dén kha nidng khi triing moi trwdng nudi cay in vitro khéng duwdng.

B6 sung dwong va than hoat tinh viao méi truong
nudi cdy

Anh huéng ciia nano bac dén kha niang khir tring
mbi truong nudi cly in vitro co bd sung duong & cac
néng d6 khac nhau dugc ghi nhan sau 1, 2, 3 va 4
tudn nudi cdy thé hién & hinh 3. Sau 1 va 2 tudn, két
quéa ghi nhan cho thdy chwa quan sat dugc cac binh
nudi cdy c6 ty 1¢é nhiém & cac ndng d¢ dudong va than
hoat tinh khac. Sang tudn nudi ce‘iy tha 3, viéc bd
sung nong do dudng 0, 10, 20 g/l va khong bd sung
than hoat tinh khong ghi nhan duoc ty 1& nhiém cta

binh nudi cdy. Tuy nhién, khi ting ndng d6 dudong
1én 61 30 g/1 thi két qua ghi nhén dugc cho thay ty 1€
nhiém ctia méi truong nudi cay la 40% (Hinh 2).

Khi ting ndng do duong trong moi truong nudi
céy thi cac vi sinh vat c6 thém ngudn carbon dé sir
dung va tiép tuc sinh truong, c6 1& vi thé ma ty 18
nhidm cua méi trudng & ndng d6 30 g/l lai cao hon
s0 v&i cac ndng do duong tir 0 - 20 g/I. Dén tudn thi
4, bd sung ndng do dwong 0, 10, 20 mg/l va khong
bd sung than hoat tinh khong ghi nhan duoc ty 16
nhiém, céac ty 1é khac thi ty 1é nhiém twong duong
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v6i 56 liéu ghi nhén trong tudn thir 3 (Hinh 2).
Trong khi d6, m6i trudng nudi cay bo sung 30 g/l
duong cho ty 1€ nhiém ting 1én dén 60%. Khi mo6i

Duong T4n Nhuyt ef al.
truong nudi cdy bd sung thém than hoat tinh, ty 1¢
nhiém clia moi truong ghi nhan dugc cling 1a khac

nhau (Hinh 2).
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Hinh 2. Kha ning kht tring méi tredng cé bd sung 4 ppm nano bac va dwdng & cac ndng do khac nhau khéng cy mau.

Sau 1 va 2 tudn nudi cdy, két qua chua ghi nhan
duoc ty 1& nhiém ciia moi truong. Dén tuan nudi cay
thir 3, ty 1& nhiém cua moi truong c6 sy khac nhau
khi b6 sung cac ndng d¢ duong khac nhau. Khong bd
sung va bd sung duong thi ty 18 nhiém 1a 20%, ting
ndng do duong 1én 20 - 30 g/l thi ty 1& nhidm tang tir
40 - 60%. Sau 4 tudn nudi cdy, tat ci moi truong bd
sung than hoat tinh (1 g/l) déu ghi nhan ty 1& nhiém
va ting theo ndng do cua dudng bd sung vao moi
truong nudi cdy (30 - 80%) (Hinh 2). Vi vdy, moi
truong nudi cdy bd sung 4 ppm nano bac, nong do
duong tir 0 - 20 g/l va khong bd sung than hoat tinh
cho kha ning khir tring moéi truong 1a téi wu hon so
véi cac nghiém thirc con lai.

Khd nang khir triung moi trwong nudi cdy co cdy
mdu in vitro

O nghiém thirc cdy miu c6 bd sung 4 ppm nano
bac va khong bd sung than hoat tinh, két qua ghi
nhan cho thiy cac binh nubdi cay bd sung 0, 10 va 20
g/l duong khong ¢ ty 1€ nhidm sau 4 tudn nudi cdy.
Nbng d6 duwdng tang 1én t6i 30 g/l thi ty 16 nhiém cua
mau ghi nhan duogc tr 10 - 20% sau 2 - 4 tudn nuoi
c?iy. O nghiém thuc bd sung than hoat tinh, ngoai trir
nghiém thtrc khong bd sung dudng khong ghi nhan
ty 1& nhiém, cac nghiém thirc con lai déu _ghi nhan ty
16 nhidm tr 13,3 - 76,7% sau 2 - 4 tudn nudi cay
(Hinh 3).
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Hinh 3. Kha ning khi tring méi tredng ¢é bd sung 4 ppm nano bac va dudng & cac ndng do khac nhau cé cdy mau.
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Két qua ghi nhan dugc khi cdy miu vao moi
truong khong khir tring ciing cho thiy, bo sung 4
ppm nano bac, khong bo sung than hoat tinh va bd
sung 0 - 20 g/l duong cho hié¢u qua khir tring moi
truong 1a tdi wu so voi cic nghiém thirc khac va
twong ty voi kha nang khu truing moi truong khi
khong cdy miu cic in vitro.

Than hoat tinh trong méi truong nudi cdy tham
gia vao mot s6 hoat dong kich thich ting truong cia
cdy nhu hap thy cac chit doc (ethylene) hién dién
trong m01 truong, thuc day tang trudng, tao moi
truong tdi cho cdy phat trién, tuy nhién than hoat tinh
cling hap thu cac vitamin, cac ion kim loai va chét
diéu hoa sinh trueong thuc vat (Thomas, 2008). Chinh
vi véy, khi bd sung 1 g/l than hoat tinh vao méi
truong nudi cdy no da hip thu nano bac va lam giam
tac dong ctia nano bac 1én ty 1& nhidm; két qua ching
ta ghi nhan duoc 13 ty 1& nhidém ting khi méi truong
¢6 than hoat tinh.

Khad ndang ting truéng cua cdy cuc in vitro trén moi
truong khong khir tring

Su ting trudng cua cdy cic in vitro nudi cdy trén
mbi truong MS khong hap khir tring bd sung 4 ppm
nano bac va cic nong d¢ khac nhau cua dudng va
than hoat tinh duoc ghi nhan sau 4 tudn nudi cay cho
thay c6 su khac biét vé su tang trudng giira céc nong
do duong va than hoat tinh khac nhau (Bang 1). Khi

taing nong d6 duong trong modi trudng nudi ciy
khong hadp khir tring, sy ting truong cua ciy cuc
tang ty 1& thuan véi voi sy gia ting nong do dudong
(Hinh 4). Két qua ciing cho thdy c6 su khac biét vé
sy sinh truong gitra moi trudng khong bd sung than
hoat tinh va co bd sung 1 g/l (Hinh 4). Trén moi
truong cod bd sung nano bac, than hoat tinh va 30 g/l
duodng, su sinh trudong cua cdy cuc tdi wu hon cac
ndng d6 duong khac nhu chidu cao ciy (4,63 cm),
chidu dai r& (1,52 cm) sb r& (9,66 r8), chidu dai ré
(3,63 cm), khdi luong tuoi (0,324 g), khdi lwgng kho
(0,026 g) va chi s6 chlorophyll (do bang may SPAD
502, Japan) (39,28) (Bang 1).

Tuy nhién, khi méi truong khong hap khir tring
¢6 b sung duong va than hoat tinh thi ty 1& nhim
clia mdi truong sau 4 tudn nudi chy 1a 40 - 75%
(Hinh 3). Ty 1¢ nhlem nay la rat cao, n6 anh huong
t6i chét luong cay song ciing nhu s lugng cdy gidng
sach bénh con lai chi con khoang 20 - 40% khi
chuyén ra vuon vom. Dbi véi méi truong khong hap
khir tring ¢6 bd sung nano bac va 30 g/l duong,
khong bd sung than hoat tinh thi sy sinh truong cua
cdy cuc cing tuong abi tot va trong duong voi cdy
clic nudi cay trén moi truong co b6 sung than hoat
tinh nhung ty 1¢ nhiém cua mau sau 4 tuan nudi chy
1a 20% ciing anh huong t6i s6 luong cay gidng sach
bénh (Hinh 3).

Bang 1. Khao sat kha nang sinh trudng clia cay clc trén mdi treérng MS c6 bd sung nano bac, dwdng va than hoat tinh.

Nong Nang  Chieu , Chidu  Chidu  Chidu KN Khot
2 do AC ¢ Séla rongla daila S6ré  dairé ong ong SPAD
dwong I cay twoi cay kho cay
@n (oM (cm) (em) — (em) em)  (g) (9)
0 3,20° 4,66 0,84° 1,02° 0,33° 0,06° 0,174° 0,008% 26,33°
10 0 3,43 7,00 0,96 1,16 7,00  0,56° 0,192° 0,010¢ 30,24
20 3,76 7,00 1,13 1,20°  7,33%° 263° 0,280° 0,016 35,67
30 4,38% 7,33%  1,19" 1,22 8,33 273 0,298% 0,018 37,56%
0 3,66  3,66° 1,26% 1,33  2,33° 0,33° 0,207° 0,009% 27,21%
10 ] 3,96 566° 1,32 1,37 6,33  1,60° 0,217° 0,012¢ 32,58°
20 4,20% 7,00  1,40° 143"  766%* 2,90° 0,311° 0,021° 36,35
30 4,63° 7,33°  1,46° 152° 966°  3,63° 0,324° 0,026° 39,28°

Ghi chu: *Cac chircai a, b, ..

. trong cting mét cot thé hién sw khéc biét c6 y nghia véi P < 0,05 trong phép thir Duncan.
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Hinh 4. Cay cuc nudi cdy trén méi trwong khong hép khi tring c6 b sung 4 ppm nano bac va néng dd khac nhau cua
dwéng va than hoat tinh. a, a’: cay clc nudi cay trén moi trudng khong bd sung than hoat tinh; b, b’: cay clc nudi cdy trén

mai trwong bd sung 1 g/l than hoat tinh.

Vi vdy, méi truong nudi cdy bd sung 4 ppm nano
bac, 20 g/l duong va khong bd sung than hoat tinh cho
ty 1& nhiém thip (0%) va sy sinh truéng ciia cdy ciing
khé tot 1a moi trudng phi hgp cho sy sinh truong clia
cdy cuc cling nhu kha nang ti¢t tring moi truong ma
khong cin trai qua giai doan hap khir tring.

Trong nghién clru nay, méi truong nudi cy bo
sung 4 ppm nano bac cho thiy $0 1€ va chiéu dai r&
tang ty 18 thuén voi sy gia ting ndng d¢ dudng (Bang
1). Nghién ctru trudc day cua Duong Tan Nhyt va
ddng tac gia (2014) ciing chi ra ring nano bac c6 tac
dung tang kha ning ra ré ciing nhu kéo dai ré.

Cuc 1a loai rat d& ra r& va cho sy sinh trudng
nhanh trong diéu kién in vitro, chinh vi vay sau 4
tudn nudi cdy chung ta co thé ghi nhan sé liéu va
chuyén cy ra vuon uwom dé tiép tuc theo ddi. Do 1a
Iy do giai thich vi sao trong nghién ciru nay ching
toi chi theo di ty 1¢ nhiém ctia moi trudng nudi cdy
cling nhu sy sinh trudng va phat trién cua cdy sau 4
tudn nudi cdy. Khi chuyén ra vuon uvom, sau khoang
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1 tudn thich nghi thi cay Ctc cho thdy sy sinh truong
va phat trién tot. Ty 1& song sot cua cdy cuc dugce
nudi cdy trén moéi trudng bd sung nano bac va 20 g/l
duong 1a 100% va sy sinh truong va phat trién tot
sau 2 tudn

Nano bac da dwugc ching minh cé tinh khang
khudn cao, anh huéng toi sinh san va ho hip cia
thuc vat (Abdi et al., 2008; Lok et al., 2007). Theo
nghién ciru ciia Mahna va ddng tac gia (2013), nano
bac ¢ vai tro trong khir trung mau cay ban dau nhu
hat giéng hay chdi cay, két qua cho thay nano bac c6
hiéu quéa khir tring 1én t6i 100% va co thé thay thé
thity ngan nhu 13 mot chat khir tring mau.

Trong nuoi céy md thyc vat, nano bac khong chi
¢6 vai tro lam tang cuong kha nang sinh truong, phat
trién (chiéu dai chdi va ré, dién tich 14), tang cuong
cic qua trinh bién dudng trong cdy (téng hop
chlorophyll, taing ham luong carbohydrate, protein
va tdng hop céc enzyme oxy hoa) cia cai Brassica
juncea, dau va ngé (Salama, 2012; Sharma et al.,
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2012) ma con tang cuong kha ning hinh thanh ré, e
ché hinh thanh ethylene & cdy Crocus sativus
(Rezvani et al., 2012).

Trong nghién ctru nay, bo sung than hoat tinh vao
moi truong nudi céy co cay mau thi sy sinh truong
va phat trién cua cay la rt tot (Bang 1 va hinh 5).
Nhiéu nghién ciru cho thiy ring bd sung than hoat
tinh giup tang kha nang phat sinh co quan (Park,
Hahn, 2000), gia ting sy phat trién ré (Pan, Staden,
1998). Tuy nhién, khi trong mdi truong co bd sung
than hoat tinh thi ty 1& nhiém cta mau cdy lai ting
1én (Hinh 4). Két qua nghién ctru vé mdi twong quan
gitra ty 1& nhiém cua mau cay va sw c6 mat cua than
hoat tinh trong méi trudng nudi cdy hau nhu chua
duogc dua ra bai cac cac nghién ciru trude day.

Anh hwéng ciia nong @ agar lén sw sinh truwéng
cua cdy cuc in vitro trén moi trwong khong hap
khii tring

Sau 4 tudn nudi cdy, cac chi tiéu vé sinh truong
va phat trién cta cdy Cuc dugc ghi nhan (Bang 2).

Khi ndng d6 agar trong méi trudng giam, chidu dai
1& ting dan. Chiéu dai ré tot nht ¢ nghiém thirc bd
sung 3 g/l agar (4,03 cm), dai hon nhiéu so voi dbi
ching (2,57 cm) va 6 nghiém thire b sung 8 g/l agar
chidu dai r& chi dat 2,13 cm (Bang 2). Agar & nong
do thap tuong ng voi do clmg cua moi truong thap,
tao diu kién cho su kéo dai ré. Chiéu rong la tang
khi giam lugng agar trong mdi truong va dat cao
nhit & ndng d6 5 g/l agar (1,43 cm), sau d6 d6 giam
con 1,13 cm 6 nghiém thuc 3 g/l agar.

Do s hitu tinh chét lién két véi cac phén tir nude
(H,0) va hip thu cac hop chit tir moi truong; vi thé,
agar c6 thé anh huong dén tinh chat vét 1y nhu han
ché sy kéo dai r& va ré tr& nén day hon nho sy
truong phong toa tron cua té bao. Kha ning giir nude
va lugng nude dugce thé hién trén bé mat moi truong
thay doi ty 1& nghich véi ndng do agar, didu nay din
dén chu vi bé mit r& lién két vdi cac phén tir nudc &
dang long giam theo (Pierik, 1997). Cameron va
ddng tac gia (1974) chi ra ring cdy con Radiate pine
c6 1é kéo dai trén moi trudng agar, ré kho héo va hoa
den khi chuyén ra dat.

Hinh 5 Anh hwéng cla nong d agar 1én sy sinh trwéng va phat trién cta cay clc in vitro trén méi truong
khéng hap khir tring. a, b: cay cuc sinh trwdng trén méi trudng bd sung ndng dé agar khac nhau (3, 4, 5, 6, 7,

8 g/l).
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Bang 2 Anh huwéng cia ndng do agar lén sy sinh trwdng va phat trién ctia cay Cuc in vitro trén méi trudng

khéng khir tring sau 4 tudn nudi cay.

Néng dé6 Chiéu . Chiéu o Chiéu  Khéi lwgng Khéi lwvong
agar cao cay So la rong la Sore daire twoicay khé cay SPAD
(C10)] (cm) (cm) (cm) (9) (9)
bC 3,337 8.67° 1,20° 12,33° 2,57° 0,585° 0,020° 36,53°
3 2,87 7,67 1,13° 7,67° 4,03° 0,275 0,012° 30,8°
4 3,07* 6,67 1,40%° 9,67 3,23° 0,275 0,015° 33,63
5 3,17% 6,33° 1,43° 10.33% 2,40° 0,366° 0,016% 36.07°
6 2,63 7,00 1,27 10.33% 2,36° 0,261° 0,012° 32,7
7 2,47° 6,67 1,23° 8,33 2,23° 0,253° 0,012° 34,3%
8 3,00 8,00% 1,13° 9,67%° 2,13° 0,267 0,013° 33.77%°
Ghi cha: *Céc chiv céi a, b, ... trong cung mét cot thé hién sw khéc biét cé y nghia véi P < 0,05 trong phép thir
Duncan.
KET LUAN application Springer.

Nano bac c6 hi¢u qua trong viéc khir tring
mdi truong nudi cdy in vitro khong hap khir tring.
Cay clic cho sy ting truong tot khi nudi cdy trén moi
truong khong hép khir tring bd sung 4 ppm nano
bac, 20 g/l duong va 5 g/l agar.

Loi cam on: Bé hoan thanh nghién ciru nay, nhém
tdc gid xin chdn thanh cam on su tai tro kinh phi cia
aé tai “Nghién cuu tdac dong cua hat nano kim logi
len kha nang tai sinh, sinh trieong, phat trién va tich
lity hoat chat trong qud trinh nhdn giong vo tinh mgt
$6 cdy trong cé gid tri kinh té cao ¢ Viét Nam”
thuéc Hop phan 1V: “Nghién cieu co ché tac dong va
danh gid an toan sinh hoc cia cac ché pham nano
dwoc  nghién citu  trong dw dn”, mad sé:
VAST.TD.NANO.04/15-18.
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SILVER NANOPARTICLES IN

MICROPROPAGATION OF CHRYSANTHEMUM MORIFOLIUM RAMAT CV. JIMBA

Duong Tan Nhut', Hoang Thanh Tung"?, Luong Thien Nghia', Nguyen Duy Anh', Nguyen Phuc Huy',

Nguyen Ba Nam', Vu Quoc Luan', Vu Thi Hien'

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

2 . . . . . .
Hue University of Sciences, Hue University

SUMMARY

Micropropagation proved to be an effective method for large-scale plant multiplication in a short period
and becomed an effective tool for plant breeding. However, there have been some drawbacks when applying
this method, including microbial contamination which reduces plant quality and leads to losing stockes.
Sterilization of culture media is a compulsory stage in micropagation, which consumes a lot of power and time.
Besides, autoclaved media might reduce the activity of plant growth regulators as well as the nutritional
components. This study aims to investigate effects of nano-silver as an alternative for traditional medium
sterilization method. In this study, the different concentrations of silver nanoparticles (0 - 5 ppm), sucrose (0 -
30 g/1) and activated charcoal (0 - 1 g/l) were added in non-autoclave in vitro medium to evaluate effectiveness
of medium sterilization and parameter of plant’s growth and development. The results showed that the addition
of 4 ppm silver nanoparticles and 0 - 20 g/l sucrose into free activated charcoal culture medium resulted in a
high disinfection perventage of 100% after 4 weeks. In vitro Chrysanthemum plants grew and developed well
on non-steriliziing medium containing 4 ppm silver nanoparticles, 20 g/l sucrose and 5 g/ agar.

Keywords: activated charcoal, microorganisms, micropropagation, silver nanoparticles, sterilizing, sucrose.
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