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Tém tit. Nhiu nghién ctru trén thé gidi cho thav rang nano bac c6 kha nang khang khuin va nAm ¢ ham lwgng thap Ngoai ra,
n6é con c6 kha nang kich thich sinh trwéong é thwc vat khong gay hai cho con nguwoi va an toan ddi voi mm troeong song
(Alexander 0. Govorov, 2013) Vi viy, viéc thwe hién nghién ctru nay nhim dwa ra gidi phap moi trong num cav mo cay chudi.
Két qua nghién ciru cho thay giam thoi gian hap khw trung moi truong dong thoi bd sung nano bac véi cac nong do tang dan lam
tang hié¢u lwc khang khuén. Méi trwong nhan chdi tot nhat 1a méi trlmng co ban ¢6 bd sung nong donano bac 1ppm. Méi trwong
co ban bo sung nong donano bac 3ppm gilp cho cay coninvitro phat trién t6t nhAt. Cay con trong trén xo dira dugc twdi nano
bac voi nong dd 5 ppm cho sy sinh trwéng va phat trién tot ngoai vedn wom.

Tir khod: Chudi gia lun; Nano bac

Abstract. Many studies in the world have shown that silver nanoparticles with low amount are able to resistbacteria and fungi.
Besides, it is capable of stimulatatingthe plant growth, not harmful to humans and safe for the environment (Alexander O.
Govorov, 2013). Therefore, this study carried out to givenew solutions in inoculating banana tissue. The results showed that the
reduction of autoclaving time, at the same time the increase of adding silver nanoparticles will increase the antibacterial
effect.The best budding medium is the basic medium supplemented with 1ppm silver nanoparticles. The basic medium
supplemented with 3ppm silver nanoparticles helps the seedlings invitro grow best. The seedlings planted in coconut fiber are

watered with nano silver at a concentration of 5 ppm for growth and development in the nursery garden.
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1. GIOI THIEU

O nude ta chudi duoc tréng phé bién tr Béic vao
Nam, dién tich trdng chudi khéng ngung tang nhanh.
Truge day chudi dugc nhan giong theo phuong phap
truyen thong nhu trdng bang cu, tich ch01 tr cdy me
hay trong bing hat cdy thwong gip mét sé bién di, thu
hoach khéng tdp trung. Viéc san xudt va trdng chudi
gip nhidu kho khan béi sy ldy lan céa rdt nhiéu loai
bénh nhu ndm, vi khuén va tuyén tring gy hai. Ngay
nay, nganh céng nghé sinh hoc dang phat trién rat
manh mé trong dé c6 mang nuéi chy mo thyc vat. Ky
thuat nhan gidng bing nudi cdy mo la phuong phap
nhan g1ong moi, hién dai tao ra sé lwong lén cay con
ddng déu, sach bénh. Da c6 nhiéu loai ciy trong duoc
nudi cdy thanh céng théng qua ki thuat nay trong d6
c6 cdy chudi. Nhiéu quy trinh nghién ctru v& nhan
gidng in vitro loai cdy in qud ndy da duorc thuc hién.
Tuy nhién ki thudt nuoi cdy md cing ton tai nhuoc
diém khé khic phyuc 12 miu cdy d& bj nhiém yéu ciu
trinh d0 ki thuat cao. Bén canh d6, viéc ung dung
nano bac vao cong nghé sinh hoc thyc vat tai Viét
Nam 1a m¢t hudng nghién ciru khd mdi. Nhung da co
nhiéu nghién ctru trén thé gidi cho thdy ring nano bac
la mot san phdm co hiéu lyc khang khudn va nim &
ham lwong thip, ngoai ra con co kha ning kich thich
sinh truong ¢ thuc vat khong gy hai cho con nguoi
va an toan dbi v6i moi truong séng (Alexander O.
Govorov, 2013). Vi vay, nghién cuu Ung dung hat
nano kim loai bac trong quy trinh nudi cdy in vitro
cdy chubi gia lin (Musa nana Lour) nhim khao sat
anh huéng cta nano bac 1én cdy chubi gia lun in vitro

dua ra giai phap mdi trong nudi cady mo cay chuoi noi
riéng va thuc vat ndi chung.

2. VAT LIEU VA PHUONG PHAP
2.1 Vat liéu nghién ctru

Chdi in vitro ciy chubi gia lin dugc v6 miu tai
phong thi nghiém Céng nghé t& bao thwc vat (Vién
sinh hoc nhiét d6i TP. Hb Chi Minh).

Dung dich nano bac c6 ndng dé 100ppm, kich
thuéc hat 5Snm do Trung tdm Khoa hoc Vat liéu TP.
Hb Chi Minh cung cép.

2.2 Phwong phap nghién ciru

Khdo sdt kha nang khdng khudn ciia nano bac lén
moi truong Murashige and Koog (MS) [4]

Méi truong MS hip khir tring trong thoi gian 3,
10, 15 phat sau d6 dugc cho thém dung dich nano
bac véGi cac néng dé (0,1, 3, 5, 7) ppm. Moéi truong
dugc theo ddi trong 10 ngay dé ly chi tiéu tap nhiém.

Anh hwong nano bac [én khd nang sinh trudng va
phat trién cia cdy chudi gia lin ¢ giai doan nhdn
chéi in vitro

Dit cac mau chdi cdy chudi gia dwoc cit ngin va
hiy dinh sinh truong vao moi treong MS chira 30 g/l
sucrose, 15% nudc dua (v/v), 8 g/ agar, 5 mg/ll BA
(6-benzyladenine) va dung dich nano bac vd&i cac
ndéng d6 (0,1, 3, 5, 7) ppm. Cac binh nuéi cdy sau dé
dugc dit duéi didu kién thoi gian chiéu sang 8h/
ngay, nhiét d6 29°C = 8, d6 4m 50 — 60%, cuong do
chiéu sang 500-7000 lux. Cac chi tiéu theo ddi nhu
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chidu cao chdi, trong lugng tuoi, trong lwong kho, sb
chdi, sb 14, ham lugng chlorophyll dugc thu nhan sau
20 ngay.

Anh huong néng do nano bac lén khd nang sinh trucng
va phdt trién cia cdy chudi gia lim & giai dogn cdy in vitro

Dit cac miu chdi cdy chubi gia duoc cit ngin vao moi
truong MS chira 30 g/l sucrose, 15% nudc dua (v/v), 8 g/l
agar, 5 mg/l BA, 1 g/l than hoat tinh va dung dich nano bac
v6i cac ndng do (O,l, 3, 5, 7) ppm. Cac binh nuéi cdy sau
do duoc dat duéi didu klen thoi gian chiéu sang 8h/ngay,
nhiét d6 29°C + 8, do 4m 50 — 60%, cuong do chiéu sang
500-7000 lux. Céac chi tiéu theo ddi nhu chiéu cao chdi,
trong lwong tuoi, trong lwong kho, sé ré, chiéu dai ré, s6 14,
ham lugng chlorophyll dugc thu nhan sau 20 ngay.

Anh hwong nano bac lén khd nang sinh trudng va phat
trién ciia cdy chudi gia lim giai doan ngodi vieon wom

Cay in vitro hoan chinh dugc dwa ra vueon wom tréng trén
gia thé xo dira. Cay duwogc dit trong nha ludi, che phu
bangnylon va ludi che rAm. Tuéi nudc gitr 4m 2 lan/ngay va
tudi bang dung dich nano bac véi nf)ng do tang dan tir 0, 5
ppm, 10 ppm, 15 ppm dinh ky 1 lan/tuan Cac chi tleu theo
ddi chiu cao cdy, trong luong tuoi, sb r&, chidu dai rd, sb 1a
dugc 14y sau 30 ngay theo ddi.

Phuong phap xdc dinh ham lwongchlorophyll [1]

Sau 20 ngay nudi cdy, mdi nghiém thirc 1dy 3 mau. Mdi
mau can 0.25g 14 tuoi cit nhuyén. Cho tirng mau vao ng
nghiém, sau d6 cho vao 6ng nghiém 10 ml acetone
80%.Day kin 6ng nghiém, boc gidy bac xung quanh dng
nghiém, dit vao chd tdi trong 3 ngay.Sau 3 ngay, tién hanh
do mat d6 quang timg ng nghiém cua ting nghiém thirc &
2 phd hip thu 645nm va 663 nm bing may do quang phd
UV1800-Shimadzu (Nhat Ban).

Téng chlorophyll = Chl a + Chl b (mg/g 14).

Phan tich va xir Iy s6 liéu

S6 litu thi nghiém duoc phén tich thé bing
MicrosoftOffice Excel va SPSS theo phuong phap Duncan
[2] v6i mue @6 tin cay p<0,5.

3. KET QUA - THAO LUAN
Khao sat kha ning khang khudn cua nano bac 1én méi
truong MS

Bing 3.1 Anh huéng ciia nong dg nano bac 1én kha nang khi
trung moi truong MS

Ti 1§ % chai nhiém

Thoi glan

5 phut 10 phat 15 pht
76,6+1,6" 53,3+1,6° 33,3%1,6°
58,3+1,6° 41,6+1,6¢ 23,3+1,6°
43 3+1,6° 31,621,6° 11,6+1,6¢
26,6+1,64 16,6+1,6¢ 3,3+1,6"
16,7+1,68 3,3+1,6" 1,6+1,6"

Chii thich : Céc chiF cdi a,b,c,d ... thé hién su khéc biét ¢é ¥ nghia
o mikc tin cdy p= 0,05 theo phwong phap Duncan [3]

Vo6 trung la mot yéu tb quan trong trong nudi cay mod
thyc vat. Viéc tim ra dugce nong do nano bac thich hop bd
sung vao modi truong lam giam dugc thoi gian hap khir
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tring ma van dam bao dwoc yéu tb vo tring 1a rit quan
trong.

Bang 3.1 cho thdy ring ¢ cic nghiém thic c6 su khac
biét c6 ¥ nghia théng ké. Ti 1& nhiém ting khi giam thoi
gian hip khir tring xudng & mic 5 phut, 10 phat va 15
phut.

Khi hip méi trudng trong thoi gian 5 phit va khéng co
bd sung nano bac vao mdi trudng ti 1& nhiém dat cao nhét
76,6%. Ti 1¢ nhiém giam dan khi ta ting ndng d¢ nano bac
1én cao. O ndng d 7ppm ti 1& nhiém chi con 16,6%.

Ting thoi gian hép khtr trung 1én 10 phut khi khéng co
nano bac trong moi truong thi ti 1& nhiém dat 53,3 % van
con cao. Tai nhiét d6 hip khir tring nay khi cho thém 7
ppm nano bac vao méi truong thi ti 16 nhidm giam con
3,3%.

Khao sat & thoi gian hip cao hon 1 15 phut, khi khong
bd sung nano bac thi méi trudng van bi nhiém tuy nhién ti
1¢ nhiém nay nho hon hai mirc thoi gian trén, chi khoang
33,3% bi nhi®m. Ting ndéng d6 nano bac 1én 7 ppm moi
truong hdu nhu khéng nhidm ti 1é nhidm nay chiém 1 phin
rat nhé chi 1,6%.

Anh huong néng do nano bac lén kha nang sinh truong
va phdt trién ciia cdy chudi gia lim & giai doan nhan chéi in
vitro

Sau 20 ngay nudi cdy, két qua cho thdy mau chdi chubi
gia lun trong mdi truong MS véi 30 g/l sucrose, 15% nudc
dira (v/v), 8¢/l agar , 5 mg/l BA b sung cdc nong d6 nano
bac khac nhau, sy sinh truong va phat trién cua chdi in vitro
¢6 su khac biét vé& mat ¥ nghia thong ké (Bang 3.2).

Bing 3.2 Anh hong cua nong do nano bac lén kha nang sinh
trudng va phat trién cdy chudi gia lin ¢ giai doan chéi in vitro

0 1,42+ 1,67+ 6,73+ 4.3+ 0,12+ 0,69+
0,06° 0,07 0,24° 0,24° | 0,007° 0,06°
L 224+ | 245+ | 12,1+ | 84+ | 02+ 2,05+
0,11* 0,09* 0,72* 0,33% 0,1* 0,2°
3 1,73+ 2,08+ 9+ 6,8+ 0,15+ 1,60+
0,09° 0,07° 0,51° 0,37° | 0,008" 0,3*
5 1,67+ 1,8+ 7 4k 6’23 0,14+ 1,65+
b c c b ab
0,11 0,05 0,43 036" 0,01 0,1
7 1,51+ 1,5+ 6,76+ 49+ 0,13+ 1,24+
0,14¢ 0,03¢ 0,35¢ 0,28¢ 0,01° 0,1°

Sau khi phén tich két qua thi cac nghiém thirc déu co su
khac biét co y nghia thong ké. Qua qua trinh quan sat thi
nghiém cé the thay méu cdy chdi chudi gia lin phat trién rit
nhanh. O mdi nong do thi nghiém déu c6 sy chuyén bién
khac nhau cy thé nhu sau:

O nghiém thirc CHO, méi truong khéng bd sung nano
bac cho thiy chdi phat trién chdm sau 20 ngay chdi dat
trong lugng tuoi trung binh 13 1,42g/méu, trong lugng kho
dat 0,12 g/miu. Sé luong chdi chi dat 4,3 chdi/mau, chidu
cao chdi trung binh 1,67cm/mau. S6 14 phat sinh khoang
6,73 14/miu. Ham lwong chlorophyll téng thip trung binh
0,69 mg/g.

Nghiém thuc CH1 sir dung 1 ppm nano bac, sau 20 ngay
theo ddi mau cho trong luong tuoi gia ting twong dbi cao
2,24g/miu. Chdi phat trién xanh va tt, phat sinh cum chdi




Anh hwéng ciia ham lwong nano bac trong quy trinh nudi cdy cdy chudi gia lim (Musa Nana Lour) in vitro

gdm nhidu chdi khoang 8,4chdi/mau, chiéu cao chdi trung
binh 14 2,08cm/méiu, ham lugng chlorophyll cao.Khi ting
ndng d6 nano bac 1én 3 ppm sau 20 ngay chdi dat chiéu cao
1a 2,08cm/méu, sd 14 phat sinh trung binh 9 14/miu. Chdi
phat trién nhanh xanh tét va dat 6,8 chdi/miu nhiéu chdi
hon nghiém thirc d6i ching. MAu cé trong lwong tuoi trung
binh 14 1,73 g/mu va trong luong sau khi sy kh6 14 0.15 g.
Ham lugng chlorophyll tong dat 1,6 mg/g.

Céc chi tidu theo d5i bat ddu giam khi ta tang ndng do
nano bac 1én 5 ppm & nghiém thirc CH3. Chdi phat trién
cham hon, chdi thip va nhé hon cac nghiém thirc khac. Sau
20 ngay nudi ciy chidu cao chdi chi cao 1,8 cm/miu va
cling chi phat sinh dwoc 6,03 choi/mau.

Dén nghiém thirc cubi ciing, bd sung 7 ppm nano bac vao
mdi truong nudi cdy. Sau 20 ngay chdi cao 1,5 cm/miu
phat sinh dugc 4,9 chdi/mau, chdi xanh khong co nhiéu
khac biét voi nghiém thuc dbi chung. Vi sé chdi it nén
trong lugng tuoi va trong lugng kho ctia chdi thap. Tong
chlorophyll vin cao hon nghiém thirc déi ching thé hién rd
rang ¢ Bang 3.2.

Két qua nghién ctru trén cho thiy, méi trudng chira nano
bac giup chdi phat sinh nhanh hon mai truong MS chi chira
chit dleu hoa sinh trudng va khi phat trién cac chdi khoe va
xanh tét. Ngoai ra ham luong chlorophyll & cic mau cdy
trong moi trudng chira nano bac ciing cao hon so vdi moi
truong ddi chimg, két qua nay twong thich vé&i két qua
nghién ctru cia Alexander O.Govorov va Itai Carmeli [1]
rang nano kim loai bac c6 kha ning ting hiéu sudt quang
hop trén thyc vat.

Anh hwéngeiia ham lwong nano bac lén kha ning sinh
trwedng va phat trién ciia cdy chudi gia lim & giai doan cdy
in vitro

Bing 3.3 Anh hong cua ham lugng nano bac lén kha nang sinh
truedng va phdt trién cdy chuéi gia lim ¢ giai doan cdy in vitro

Chidu  Chidu lwong

ss X chloro-
cao dai re phyll
(cm) (cm) tﬁug

(mg/g)

0 1,05+ 2,3+ 5,97+ 4+ 59+ 0,093+ 2,62+
0,07° | 0,16> | 0,39% | 0,23  0,54* 0,007 0,09%

1 1,15+ | 2,68+ 6,9+ 3,9+ 6,6+ 0,98+ 2,91+
0,06° | 0,11® | 0,41 | 0,16® 043* 0,005 0,04%

3 147+ | 29+ | 77+ | 44+ | T1x  0,136x 3,17+
0,08* 0,19* 0,33* = 0,27*  0,44* 0,007* 0,03*

5 1,09+ 2,51+ | 6,04+ | 3,56+ 54+ | 0,094+ 2,56+
0,07° | 0,06® | 049> | 0,17° @ 0,36° 0,007 0,08¢
7 0,71+ | 2,22+ 5.1+ 341+ 5,09+ 0,061+ 2,8+
0,05¢ 0,08¢ 0,33 | 0,12° 0,28 0,004 0,1%

Chil thich : Céc chir cdi a,b,c,d ... thé hién sy khdc biét ¢6 y

nghia ¢ mirc tin cdy p= 0,05 theo phirong phap Duncan

Sau khi xtr 1i s6 lidu chung t61 thdy cac nghiém thirc déu
¢6 sy khac biét c6 y nghia thong ké. Tir két qua & Bang 3.3,
cho thiy ndng d6 nano bac dugc bd sung vao méi trudng
nudi cdy cé anh hudng dén su sinh trudng va phat trién cia
ciy chudi gia lun giai doan in vitro.

Sau khi xir 1i s6 liéu cac nghiém thirc déu c6 sy khac biét
¢6 ¥ nghia théng ké. Tir két qua & Bang 3.3cho thiy ndng
d6 nano bac dugc bd sung vio mdi trudng nudi ciy cé anh

hudng dén sy sinh trudng va phat trién cua cay chudi gia
Iun.

Nghiém thirc CO, khéng c6 bd sung nano kim loai bac
sau 20 ngay theo ddi, cay dat trong lugng tuoi trung binh
1,05 g/miu. Chiéu cao cay khoang 2,3 cm/mau tuy nhién
ciy phat trién chua déu, ré phat sinh nhiéu trung binh 5,9
ré&/mau chiéu dai mdi r& dat 5,97 cm/mau. Phién 14 rong,
xanh t6t mdi mau phat sinh khoang 4 14. Trong lwong kho
trung binh dat 0,093 g/mau. Ham lugng chlorophyll téng do
duoc 1a 2,62 mg/g mau.

O nghiém thirc C1 v6i ndng d6 bac bo sung la 1 ppm,
theo quan sat sau 20 ngdy, cdy phat trién deu chidu cao
trung binh mdi cdy 1a 2,68 cm. Nhin chung tit ca cic ciy
déu c6 ré va dat 6,6 r&/miu, r& phat trién dai khoang 6,9
cm/méu. Trung binh m&i miu phat sinh dwoc 3,9 14. Vi sb
lwong r& nhiéu va phat trién t6t kéo theo trong lugng tuoi va
trong lrong khé cua miu ciing ting so v6i nghiém thirc déi
chl'rng Cay c6 ham luorng chlorophyll cao hon nghiém thirc
db6i ching 2 91 mg/mau.

Khi tang nong d6 nano bac bd sung vao moi trudng len 3
ppm cdy phat trién déu, than cao, phién 14 réng va xanh tdt.
Trung binh m&i méiu cao 2.9 cm, s 14 phat sinh dat 4,4 14/
mau. S6 & va chidu dai r& ciing twong d6i cao mdi miu c6
khoang 7,1 r& va chiéu dai r& 1a 7,73 cm/ré. Trong luong
tuoi trung binh cta ciy 1a 1,47 g/mau, trong luong kho 13
0,136 g/mau. Ham lwong chlorophyll téng dat cao nhat 3,17
mg/g mau. Ta thiy ring & nghiém thirc nay cdy phat trién
t6t nhét, than cay dai va xanh dam.

Céc mau thi nghiém cho thdy sy phat trién déu dan cac
chi tiéu theo ddi dén nghiém thirc C3 (5 ppm). O nghiém
thirc nay cay bat dau phat trién cham, cac chi tiéu theo ddi
déu kém hon nhitng nghiém thirc truée tuy nhién van cao
hon nghiém thirc d6i ching CO. Sé & va chidu dai 1 van &
mirc cao, v6i trung binh 5,4 ré /mau va mdi ré dai 6,04 cm.
Cay thap va s6 14 phat sinh it dan dén trong lugng twoi va
trong lugng kho cua ciy giam. Ham lugng chlorophyll tong
thip nhat chi 2,56 mg/mau.

Dén nghi¢m thirc C4, voi mdi truong bd sung 7 ppm
nano bac thi cay phat trlen kem nhat. Chiéu cao giam 13 rét
chi dat 2 22 cm/mau, mdi miu co trung b1nh 5,09 18 va
chidu dai r& chi con 5,1 cm. L4 phat trién it di chi con
khoang 3,41 14/ mau, phién 14 nhé tuy nhién mau 14 van rit
xanh t6t. Trong lugng twoi va trong lwong khé giam dang
ké so v6i nhitng nghiém thirc khac. Ham lwong chlorophyll
tbng vin & mic cao 2,8 mg/g mau.

Tir két qua phan tich cho thiy méi truong khi bd sung
nano bac, mau co sy ting trudng vé chiéu cao, trong lugng
tuoi, sé 14, s6 r& va ham luwong chlorophyll.

Anh huong nong dé nano bac lén kha nang sinh tridng
va phat trién cia cdy chudi gia lin giai doan ngodi vieon
wom

Hinh 1. Mau chuoz gia lun giai doan cay in vitro sau 20 ngay
nudi cdy bé sung néng dg nano bac khdc nhau

Theo két qua xir Iy s liéu chung t6i thdy cic nghiém
thitc déu c6 su khac biét c6 ¥ nghia théng ké. Tir Bang 3.5,
Biéu dd 3.4 ta thdy sau 30 ngay ra vuon wom chim soc ciy
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¢ su tang trudng vé chiéu cao, trong luong, sb chdi, sb
1é,...Theo két qua xu ly s6 liéu cac nghiém thirc déu c6 su
khéc biét co ¥ nghia thong ké. Tir Bang 3.4, sau 30 ngdy ra
vuon vom chim soc ciy c6 sy ting trwdong vé chidu cao,
trong lugng, $6 choi, b 2.

Theo két qua xur 1y sb lidu cic nghiém thic déu cé sy
khéac biét ¢6 v nghia théng ké. Tir bang 3.4, sau 30 ngdy ra
vudn wvom chim soc ciy c6 sy ting trudng vé chidu cao,
trong lwong, sb chdi, sé r&. O mdi ndng do thi nghiém cé sy
chuyén bién khéac nhau cu thé nhu sau:

Nghiém thirc d6i ching chi twéi nudce sach cho cay, ciy
cao khong ddng déu. Sau 30 ngay theo d3i chidu cao ciy
nghiém thirc NO dat trung binh 3,58 cm/cdy. Cay phat sinh
nhiéu & to, ré phu nhung s6 r& chinh chi dat 3 36 re/cay,
rédai 4n sau xudng dudi mit xo dira trung binh mdi 1& dai
3,64 cm/cay Céc 14 xanh ddm va phién 1a to rong trung
binh moi cay chudi con co 3,5 l4. Trong lugng tuoi trung
binh mdi cdy con dat 2,49 g/c@y. Nhin chung cay phat tr1en
t6t, nhung chua dong déu van con nhiéu cay thap, ré ngin
14 nho6 phat trién yéu hon cac cay con lai.

Bing 3.4 Anh hwedng ham hegng nano bac lén kha nang sinh
truedng va phdt trién cdy chudi gia lim ¢ giai dogn vieon wom

Nong  Chidu cao

do bac ciy

(ppm) (cm)
0 sssost | C0T senne asone 2400
5 4,86+0,9° | 4,6+0,18° | 4,870,9° 52+0,11° 3’%7550’
0 3e0e OG0T guge 4TTOT 26500
15 a0 U0 sgw0e amonr 20

Nghiém thirc N1 (5 ppm) nhan thay cay con phat trién tot
ddng déu than cao can dbi phién 14 16n xanh dam, hau nhu
khong co cay thip nho. Ciy con sau 30 ngay theo déi dat
chiéu cao trung binh 13 4,86 cm/cay. Cay c6 khoang 4,6 r&
16n xung quanh ré chinh con phat sinh cac 1é phu nhé, trung
binh mdi ré dai 4,87 cm/cdy lan rong dudi bé mitxo dira. O
nghiém thirc nay cy phat sinh nhiéu 14 trung binh mdi ciy
con ¢6 5,2 14. Vi ciy cao, ré va 14 ciing nhiéu nén kéo theo
trong lugng tuoi cua cay cling tang 1én 3,07 g/cay cao hon
nghiém thirc ddi chimg.

Dbi voi nghiém thire N2, twéi nano bac ndng d6 10 ppm
than cay cao, 14 nhidu nhung 14 nho va khong xanh tét nhu
nghiém thirc N1. Sau 30 ngay cham soc cay dat chiéu cao
trung binh 1a 3,6 cm, cay c6 nhleu ré mdi cay c6 khoang
4,06 ré& va chiéu dai cia mdi r& 14 4,1 cm. Cay ¢o nhiéu 14
nh6 va khoang 2 dén 3 1a 16n trung binh mdi cy c6 4,77 14.
Trong lugng tuoi khoang 2,65 g/cdy con cao hon nghiém
thirc d6i ching.

Khi taing nong d6 nano bac 1én 15 ppm, cay khong co
nhiéu khac biét so véi nghiém thirc déi chung. Chiéu cao

trung binh cua cay 1 3,4 cm, than cay phat trién déu, vai
cdy chua duoc xanh tbt, cay c6 nhiéu 1a 4,1 14/miu cac
phién 1a rong. Mdi cdy c6 khoang 3,53 r& chinh dai 3,7
cm/ré va phat trién nhiéu r& con xung quanh. Trong lwong
tuoi mdi cay dat vao khoang 2,39 g/cay.

Nhin chung nghiém thirc d6i chimg cé sy phat sinh ré
thip nhét chi dat 3,36 ré/ciy cac nghiém thic duoc tudi
nano bac r& phat trién manh hon, nhiéu hon. Pidu nay
chtg to nano bac ¢ kha ning kich thich moc 1 ¢ cay giai
doan vuron wom. S6 14 gia ting gifta cic nghiém thirc khong
c6 sy khac biét rd rét, tuy nhién cac nghiém thirc c6 tudi
nano bac thi ¢6 nhiéu 14 hon. V& hinh thai 14 cia nghiém
thirc N1 phat trién xanh t5t, phién 14 rong hon so véi 14 ciia
cac nghiém thirc con lai.Nghién ciru cua Alexander
0.Govorov (2013) [1] cho ring ring khi sir dung nano kim
loai bac cho thuc vat, cac ion kim loai nay s€ Kkét hop véi
céu trac sinh hoc cua cdy, ting cuong kha ning hép thu anh
sang giup ting hiéu suét quang hop trén thuc vat. Diéu nay
hoan toan thich hgp v&i sinh thai va sinh 1y ciia cdy chubi la
mot loai cdy an qua nhiét doi, thich nghi véi nhiét d9, do
4m va anh sang cao.

Hinh 2. Céy chuéi gia lim b6 sung ham lwong nano bac khdc
nhau giai dogn vuon wom
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