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Buwdc ddu nghién ciru Anh hudng cila nano coban dén mt so die tinh
nong sinh hoc ciia giong Pau twong DTY6 trong tai Vinh Phic

Phan Thi Thu Hién’, Ha birc Chinh, Pham Phwong Thu, D6 Thu Thio,
Bui Thi Thiiy, Ha Piing Chién, Kiéu Thi Hwong Mai, Nguyén Vin Dinh

Khoa Sinh - Ky thudt Nong nghiép, Trieong Pai hoc Su pham Ha N¢i 2, phuwong Xudn Hoa, TP Phuc Yén, tinh Vinh Phiic, Viét Nam
Ngay nhan bai 20/12/2021; ngay chuyén phan bién 24/12/2021; ngay nhén phan bién 27/1/2022; ngay chap nhan ding 7/2/2022

Tom tit:

Cong nghé va vit liéu nano da dwoc wng dung thanh céng & mdt sé nwée nham ting sin lwong va chit lwong ciy
trong. O Viét Nam, mdt s6 nghién ciru da tip trung vao danh gia hiéu qua mang lai khi sir dung cac hat nano kim
loai & nhléu loai cay trf)ng khac nhau. Nghlen ciru nay nhiam danh gia anh hwéng cia nano coban déi véi qua trinh
nay mam va mot s6 dic tinh sinh hoc ciia giong Piu twong (Glycine max L. Merr) DT96. Két qua cho thay, xir ly hat
glong Pau twong DTI6 véi cac _dung dich nano coban da thuc day toc do ndy mam, lam tang ty 1€ ndy mam, trong
dé6 lieu lwgng 0,33 mg/kg hat glong cho két qua tot (93,03%). Ngoal ra, nano coban con lam tang sinh treéng cua cay

Pau twong DT96, cac thong s6 vé chiéu cao thén, chiéu dai ré, khéi lwgng kho ciia than ré..

va dat cwc dai khi xir ly véi lidu lwgng 0,33 mg/kg hat.

. déu ting hon doi chirng

Tir khéa: chidu dai r&, Pau tuwong DTI6, Kkhoi lwgng thin, nano coban, ty 1€ nay mam, Vinh Phiic.

Chi s6 phén loai: 4.1

1. Dt van de

Déu tuong 1a mot trong nhimg cay trong quan trong
trong nén nong nghiép cua Viét Nam, 1a ngudn cung céap
protein va dau thyc vat chii yéu cho con ngudi, ngudn thire
an dinh dudng cho gia stic, gia cAm.

Theo béo céo ctia Tong cuc Théng ké, ning suit trung
binh 5 nam trd lai day ctua cay Pau tuong Viét Nam ¢ muc
thép, khoang 15,01 ta/ha. biéu kién moi truong va cac tac
nhan sinh hoc, phi sinh hoc 1a nguyén nhan chinh lam anh
hudng dén san lugng va chat lugng ciia Dau tuong. Cing
v6i cac giai phap vé cai thién giéng, ché d6 dinh dudng, ki
thuét canh tac... viéc su dung cac nano kim loai (Fe, Mn,
Zn, Cu, Se...) ciing 1a mot hudng di 6 trién vong dé nang
cao nang suat va chat luong san pham cay trong, di va dang
duoc su dung rong rai trong nong nghiép bdi chung tham
gia vao qua trinh 6xy hoa - khir khac nhau va 1a thanh phan
ctia nhiéu enzyme, protein trong thuc vat [1]. Coban dugc
xem 1 mot nguyén t6 kim loai c6 ich dbi véi thyc vat bac
cao mic du chua c6 bang ching vé vai tro truc tiép cta nod.
Coban tham gia vao qua trinh tong hop chlorophyll, han ché
su phan huy clia n6 trong tdi, kich thich sy phat trién cua
cdy, tham gia vao qua trinh trao d6i dam do n6 duoc tim thay
nhiéu trong cac phirc hé protein trong ty the cua té bao. Poi
v6i cac loai cay ho ddu, coban la mot yeu td can thiét cho
mot s6 loai vi sinh vat, ddc biét 1a vi sinh vat ¢6 dinh nito
trong khi quyén su thiéu hut cua chung thudng lam giam
hiéu qua c6 dinh nito cua cay trong [2]. Coban co tam quan
trong rat 16n trén hoat dong va quéan thé vi sinh vat ¢ dinh
ni to khi quyen thudce hai chi Azotobacte va Nitrobacter [3].
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L.T. Thoa va cs (2017) [4] cling da cho thiy, coban la yeu
t6 can thiét cho qua trinh téng hop vitamin B,,- vitamin can
thiét cho dinh dudng cua con nguoi va dong vat. Trén thé
gidi va Viét Nam da c6 mot s nghién ctru vé anh huong ciia
hat nano kim loai dén cac chi tiéu quang hop, sinh truéng
va hoat tinh cua cac enzyme chéng oxy hoa véi nang suat
clia mot ) cay trong. Tuy nhién, d01 v6i Bau tuong DT96
la gibng c6 tiém ning vé nang sut cao thi vige xur 1y hat
bang nano coban c6 anh huong nhu thé nao van chua c6 két
qua nghién ctru. Do vay, ching 61 thuc hién nghién ctru anh
huong cua nano coban dén mot s6 dic tinh nong sinh hoc
cua glong bau tuong DT96 trong tai Vinh Phuc.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Gidng Pau trong DT96 do Vién Di truyén Nong nghiép,
Vién Khoa hoc Néong nghiép Viét Nam cung cip. Mot lugng
hat nano coban dugc phén tan trong nude RO bing may siéu
am Sonic & Materials v6i cong sudt 375 W trong 3 phut 30
gidy dé dat nong d6 nhu mong muén. Dung dich nano coban
dugc xt Iy xong, cho vao cac dia petri c6 chtra cac hat Dau
tuong va tron déu, dé yén trong 30 phut. Gian mong hat va
dé kho ¢ nhiét 6 phong trong 2 gid toi khi vo hat kho rdi
tién hanh gieo [5, 6].

2.2. Phwong phdp nghién ciru

B6 tri thi nghiém dong rudng theo phwong phap khbi
ngau nhién day du (RCBD) vdi 3 lan nhac lai, 4 cong thuc
bao gom:
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Abstract:

Nanotechnology and nanomaterials were successfully
applied in several countries to increase crop yield and
quality. In Vietnam, some studies have focused on
evaluating the effectiveness of using metal nanoparticles
in many different plants. This study showed that the
utilisation of nano-cobalt proved a good impact on the
seed germination and agro-biological characteristics of
the DT96 soybean cultivar (Glycine max L. Merr). Results
exhibited that the treatment of DT96 soybean seeds with
cobalt nanoparticle solutions increased the germination
rate and remarkably increased the germination rate, in
which the dose of 0.33 mg/kg of seeds gave good results
(93.03%). In addition, nano cobalt also improved the
growth of DT96 soybean; stem height, root length, and
dry weight of rhizomes... all increased more than the
control and reached the maximum when being treated
with a dose of 0.33 mg/kg of seeds.

Keywords: DT96 soybean, germination rate, nano cobalt,
root length, trunk weight, Vinh Phuc.

Classification number: 4.1

|
- Pbi chig (BC): xtr Iy nuwdc RO.

- Cong thire 1 (CT1): xr ly hat nano coban, noéng d6 0,17
mg/kg hat giong.

- Cong thl:IC 2 (CT2): xtr ly hat nano coban, néng d6 0,33
mg/kg hat giong.

- Cong thure 3 (CT3): xtr ly hat nano coban, ndng d6 100
mg/ kg hat giong.

MJi cong thire duge tién hanh 3 lan lap lai, moi lan nhic
lai v6i dién tich 6 m?. Pau tuong dugc tr6ng trong Vuon
thuc nghiém cua Truong Pai hoc Su pham Ha Néi 2. Trude
khi gieo trong, chung t6i tién hanh khir sdu bénh bang voi
bot. Gieo theo hang, mdi hat cich nhau 3 cm. Tién hanh
cham séc, 1am ¢o va vun gbe sau 20 ngay gieo trong.
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2.3. Cac chi tiéu theo doi

- Chiéu cao thdn: chiéu cao than dugc do bing thudc
thang voi sd chia nho nhat 1a mm, cach do tir gbc dén dinh
sinh trudng cua 30 cdy trong mdi 6 thi nghiém vao céc thoi
diém 10, 20, 30, 40 va 60 ngay sau khi trong.

- Chiéu dai ré: dugc do bang thudc thing véi s chia nho
nhit 1a mm, cach do tir gdc dén chop r& dai nhét cua 3 cay
trong mdi 6 thi nghiém vao cac thoi diém 10, 20, 30, 40 va
60 ngay sau khi trong.

- Khoi lwong twoi - khé cia thdan va la: dugc xac dinh
bang cach cin bang can phan tich vao cac thoi diém 10,
20, 30 va 40 ngay sau khi trong. Mdi 6 thi nghiém do 3 cay
ngau nhién.

2.4. X Iy 56 liéu

Cac s6 liéu duge xir 1y theo tham s6 thong ké bang phan
mém IRRISTAT 5.0.

3. Két qua va ban luan

3.1 Anh hwong cia nano coban dén ty Ié nay mam ciia
giong Ddau twong DT96

Ty 1& ndy mam cao hay thap phu thudc vao chit lwong
hat giéng, diéu kién sinh thai trong thoi gian gieo trong. Dé
danh gia anh huong ciia nano coban dén sy ndy mam cia
gidng Pau twong DTY6, chung t6i tién hanh dém truc tiép
cac hat dau nay mam (di dua duoc 2 14 mim khoi mit dét)
tir ngay thtr 2 dén thi 4 sau khi gieo va tinh ty 18 - nay mam
trung binh ¢ cac cong thire thi nghiém. Két qua vé ty 1¢ nay
mam cua cac cong thirc duge thé hién & hinh 1.
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Cong thurec thi nghiém

Hinh 1. Biéu db thé hién anh hwéng cia nano coban dén ty Ié
nay mam cua giéng Pau twong DT96.

Két qua hinh 1 cho thay, ty 1é ndy mam cta CT2 cao nhat
(dat 93,03%) trong céc cong thirc thi nghiém, tiép dén la
DC (84,6%) va CT1 (83,03%) tuong dwong nhau, thip nhat
1a CT3 (81,5%.) Nhu vy, xir Iy nano coban véi liéu luong
0,33 mg/kg hat (CT2) c6 tac dung tot dén ty 1& niay mam,
tuong tu nhu két qua cua P.T. Hoe va cs (2018) [7]; Q.B.
Ngo Va cs (2014) [8] trén cac glong bau tuong giai doan
nay mam, cac enzym thuy phan duoc tong hop dé phan huy
cac chat hiru co du trit trong hat tao nguyén li¢u cung cap
cho qua trinh h6 hap hleu khi vira tao nang luong vira cung
cap nguyén liéu dé tong hop cac té bao phuc vu cho hat
nay mam, coban 1a mot trong cac nguyén t6 vi luong c6 thé
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tham gia vao xuc tac cac enzym trong giai doan nay.

3.2. A"nl‘l hwong ciia nano coban dén dong thdi tang
trudng chiéu cao cdy cia giong Ddu twong DT96

Su phat trién chiéu cao cdy cua than chinh c6 lién quan
chat ch& dén kha ning do, s6 1a trén cay, su phan hoa mam
hoa, ra hoa va tao qua. Bé danh gia anh huong cua nano
coban dén dong thai tang truong chiéu cao giéng Pau tuong
DT96, chung t6i tién hanh do chleu cao vao cac thoi diém
10, 20, 30, 40 va 60 ngay sau khi trong. O giai doan 10 va 20
ngay sau khi trong, chiéu cao cdy ting truong cham va gin
nhu khong c6 su khac biét gitta cac cong thuc thi nghiém.
Céc giai doan 20-40 ngay sau khi trong, chiéu cao cdy ting
nhanh, trong d6 sy tang truong chiéu cao cay & CT2 va CT1
cao hon DC, thip nhat 1a CT3. Giai doan 40-60 ngay sau
khi trong, chiéu cao ciy ting trudng cham hon so véi cac
giai doan trudc do phai tap trung dinh dudng nudi hoa, qua
v6i xu hudng twong ty (t6t nhat & CT1 va CT2, kém nhit 1a
CT3) (hinh 2).

Chiéu cao (cm)

10 ngay 20 ngay 30 ngay 0 ngay

40 ngay

Theoi gian theo doi (ngay)

Hinh 2. Anh hwéng ctia nano coban dén dong thai téang trwéng
chiéu cao giong Pau twong DT96.

So sanh dong thai ting truong chidu cao cua gidng Pau
tuong DT96 dudi anh hudng ciia nano coban & tat ca cac
giai doan cho thay, xir I hat bang nano coban véi liéu luong
0,17 mg/kg hat (CT1) va 0,33 mg/kg hat (CT2) da c6 tac
ddng tich cuc (cao hon BC), con ¢ lidu lwong 100 mg/kg hat,
tac dung dién bién ngugc lai. Lidu lugng xir 1y 0,33 mg/kg
hat dem lai hiéu qua tSt nhat, két qua nay ciing phu hop
v6i nghién ctru cua Phan Hoang Tuén va cs (2017, 2018)
(5, 6].

3.3. Anh hwong ciia nano coban dén khoi lwong twoi,
khé ciia than giong Pdu twong DT96

Anh hwong ciia nano coban dén khoi lwong twoi cia
than: Khéi luong tuoi, kho cia than ciing thé hién kha ning
sinh truéng cua cdy trong noéi chung va Dau tuong noi riéng,
phu thudc chi yéu vao dic tinh cia gidng va cac ky thuat
cham séc (bang 1). Két qua bang 1 cho thay, giai doan tir
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khi tréng dén 30 ngay, cac cong thirc thi nghiém chua co sy
khac biét 16n vé khoi lwong tuoi ctia than, nguyén nhan la
do giai doan nay san pham quang hop chua 16n do s6 luong
1a con it, dong thoi cy chil yéu ting truong vé chiéu cao.

Bang 1. Anh hwéng clia nano coban dén khéi lwong twoi cia
than giéng Dau twong DT96.

Khoi lwgng than twoi (g/ciy)

Cong thirc

Ngay 10 Ngay 20 Ngay 30 Ngay 40 Ngay 60
bC 0,72:40,04 0,78%0,03 0,93:0,01 2,750,05 12,2+40,14
CTL 0,72°+0,025 1,110,08 1,240+0,02 3334021 16,5%40,17
CT2 0,80,09 1,510,035 1,58+0,04 417+0,03 19,340,33
CT3 0,72:0,1 0,87¢+0,1 0,880,035 2,340, 12,140,63

Ghi chu: cac gia tri trong cung mot cot di kém véi cac chir cai khac nhau
biéu thj sy sai khac c6 y nghia théng k& & mdc a=0,05.

O BC, cay Pau tuong 10 ngay tudi co khdi luong than
tuoi dat 0,72 g, 20 ngay 1a 0,78 g, 40 ngay dat 2,75 g va cao
nhét ¢ thoi diém 60 ngay (12,20 g). O CT1, khdi lugng than
tuoi trung binh dat 0,72 g ¢ thoi diém 10 ngay, ting 1én 3,33
g &40 ngay va dat 16,5 g & 60 ngay. O CT2, khdi tugng than
tuoi trung binh tang tir 0,8 1én 19,3 g tir ngay thar 10 dén 60.
O CT3 dat 0,72 g & 10 ngay, dén 30 ngay ting nhe 1én 0,88
g, dat 2,3 g & 40 ngay va cao nhat a 12,1 g & 60 ngay.

Trong cac cong thire nghién ctru, CT1 va CT2 ¢6 khdi
lugng tuoi ciia than cao hon so voi PC, trong khi CT3 thap
hon. Diéu nay c6 thé do lidu lugng nano coban qua cao
da gay we ché qua trinh phat trién than cia cay Dau tuong
DT96. Giai doan 40-60 ngay sau khi trong, khéi luong twoi
ctia than ting rat nhanh va xu hudng ciing dién ra tuong tu,
nghia 1a CT1 va CT2 c6 gia tri cao nhat, DC va CT3 tuong
duong nhau va kém hon. Két qua nay phi hop v6i nghién
cuu cua P.H. Tuan va cs (2018) [6]. Nghién ctru [6] ciing
cho thiy, khi xir 1y hat Pau twong DT51 v&i nano coban &
lidu lwong 0,17 mg/kg hat, cac thong sb vé chiéu cao ciy,
chiéu dai r&, khdi luong than, khdi lwong ré. .. déu cao hon
s0 v6i BC va cao nhat so v6i cac lidu lwong da sir dung. C6
su khac nhau ¢ liéu lwgng nano coban thich hop cé thé do
diéu kién thé nhudng cta noi canh tac khac nhau. Ngoai
ra, ¢6 thé con do su khac nhau vé ban chét di truyén cua
gidng Pau trong DT51 so véi DTI6.

Anh hwong cia nano coban dén khéi lwong khé ciia
than: Két qua nghién ciru anh huéng cua nano coban dén
khéi Iugng khé cua than gidng Dau twong DTI6 dugc thé
hién ¢ bang 2.



Bang 2. Anh hwéng cia nano coban dén khéi Ivgng khé cua
than giong Pau twong DT96.

Khoi lrgng than kh (g/cy)

Cong thire

Ngay 10 Ngay 20 Ngay 30 Ngay 40 Ngay 60
bC 0,130,02 0,464+0,35 0,64¢+0,04 0,6920,02  1,050,01
CTI 0,13%0,01 0,47+40,28 0,60°+0,02 0,72°40,1 1,3020,12
CT2 0,150,003 0,590,5 1,0840,13 1,1540,04 2,02:40,01
CT3 0,1540,04 0,450, 0,670,06  0,69:+0,06 1,080,11

Ghi chu: cac gia tri trong cung mot cot di kém vaéi cac chiv cai khac nhau
biéu thi sy sai khac c6 y nghia thong ké & mirc a=0,05.

Két qua bang 2 cho thdy, anh huong ciia nano coban dén
khdi luong khé trung binh cua than cay Pau tuong DT96 &
cac lidu lugng khac nhau 1a khac nhau. O BC, khbi lugng
than kho trung binh ¢ 10-60 ngay 13 0,13-1,05 g. O CT1, khéi
lwong than kho trung binh dao dong tir 0,13 g & 10 ngay tudi
1én 0,47 g & 20 ngay tudi va dat cao nhat 1a 1,3 g & 60 ngay
tudi. CT2 c6 khdi lwong than khé trung binh dat 0,15 g & 10
ngay tudi, tang 1én 1,15 g & 40 ngay tudi va dat cao nhat 1a
2,02 g & 60 ngay tudi. CT3 tang tir 0,15 g & 10 ngay tudi 1én
1,08 g & 60 ngay tudi. O tit ca cac cong thirc thi nghiém, khbi
luong khé cua than déu ting cao hon PC & mic co ¥ nghia
0=0,05. Két qua thu dugc ciia ching t6i phu hop véi nghién
ctru ciia P.H. Tuan va cs (2018) [6] do khdi lugng kho cta than
ty 1¢ thuan voi khéi lwong tuoi thu duge & mdi cong thire thi
nghiém, trong d¢6 CT2 (lidu lugng xir Iy 0,33 mg/kg hat) co
khdi lugng than kho thu dugc cao nhit (2,02 g 6 thoi diém 60
ngay tudi). két qua ctia chung t6i ciing phit hop véi két qua thu
dugc khi nghién ctu trén dbi tuong ddu daa [9, 10].

3.4. Anh hwong ciia nano coban dén khoi luwong twoi,
khé ciia ld giong Pdu twong DT96

Anh heéng ciia nano coban dén khoi lwong twoi ciia la:
Anh huéng ciia nano coban dén khéi luong tuoi cia 1a giéng
Pau twong DTI6 dugc trinh bay & hinh 3 cho thiy, cong thirc
DC, khi dugc 10 ngay tuoi dat 1,15 g, sau do tang 1én 1,87 g
20 ngay tudi, 5,36 g tai thoi diém 40 ngay va dat gia tri cuc
dai (8,36 g) vao lic 60 ngay tudi.

14
12

10

Khoi lwong twoi cua la (g)
;
|

10 ngay 20 ngay 30 ngay 40 ngay 60 ngay i

Theoi gian theo dbi sau khi gieo (ngay)

Hinh 3. D6 thj danh gia anh hwéng ctia nano coban dén khoi
lwong twoi cha la gidng Dau twong DT96.
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CT1 c6 khdi lugng 14 tuoi ¢ thoi diém 10 ngay tudi dat
1,47 g, 6 20 ngay tudi dat 2,25 g, dat 4,36-6,50 g 6 30 va 40
ngdy tudi, 60 ngay tudi dat 10,45 g. O CT2, khoi luong 1a
tuoi dat 1,77 g & thoi diém 10 ngay tudi, ting 1én 5,69 g & 30
ngay tudi va dat 12,3 g & 60 ngay tudi. CT3 dat thap nhat 1a
1,03 g & 10 ngay tudi, 1,30 g & 20 ngay tudi, ting 1én 4,41 g
& 40 ngay tudi va cao nhit 1a 7,35 g & 60 ngay tudi.

Nhu vay, tuong tu nhu véi than chinh, viée sir dung nano
coban ¢ liéu luong thip (CT1 va CT2) di lam ting khoi
lwong twoi cta 14 so voi BC, con & liéu luong cao (CT3) tac
dung nguoc lai, khdi luong thap hon BC.

Anh huwdng ciia nano coban dén khoi heong khé ciia la: Két
qua nghién ctru anh hudng ciia nano coban dén sinh khdi kho
cua la gidng Dau twong DT96 dugc trinh bay ¢ bang 3.

Bang 3. Anh hwéng nano coban dén khéi lwgng khé cua la
giébng Dau twong DT96.

Khoi lwgng 14 kho (g/cy)

Cong thire

Ngay 10 Ngay 20 Ngay 30 Ngay 40 Ngay 60
bC 0,07%+0,04 0,16:0,04 0,44:£0,012 0,800,078 1,1940,03
CT1 0,122+0,01 0,26°+0,03 0,64°+0,03 1,38%+0,13 1,79°+0,06
CT2 0,20:40,07 0,340,04 0,72:40,01 1,9340,03 2,2840,06
CT3 0,05:0,01 0,14+0,01 0,490,05 0,820,002 1,2140,07

Ghi chu: cac gia trj trong cung mot cot di kem vai cac chir cai khac nhau
biéu thi sy sai khac co y nghia thong ké & mirc 0=0,05.

O tit ca cac cong thirc thi nghiém giai doan tir khi trong
cho dén 20 ngay sau khi trong khéi luong khé cua 14 ting
cham, khéi lugng khé cua 14 bit dau ting nhanh tir giai doan
20 ngay sau khi trong va dat cao nhit vao giai doan 60 ngay
sau khi trong. Di voi CT3, tat ca cac giai doan khao sat,
khdi lwong kho cua 14 twong duong véi PC, sy khac biét
khong 16n. Nguogc lai & CT1 va CT2, tit ca cac giai doan
khao sat khéi luong kho cua 14 déu cao hon PC, dic biét
la giai doan 30-60 ngay sau khi trong. Qua phan tich anh
hudng ctia xir Iy nano coban dén kha ning tich liiy sinh khbi
tuoi va kho ciia 14 gibng Dau twong DT96 cho thdy, khi xur
1y nano coban ¢ nong do thap (0,17-0,33 mg/kg hat) c6 anh
huong tot dén tich lily sinh khdi tuoi va kho cua 14 so véi
DC. Tuy nhién, xir Iy nano coban & CT2 ¢6 hiéu qua nhat.

3.3. Anh hwong ciia nano coban dén chiéu dai ré giéng
Ddu twong DTI6

Ré 14 co quan dudi mat dat co vai tro vira hiit nudc va
mudi khoang cung cdp cho cac bd phan trén mit dat vira
gitip tao gia thé cho toan bd cac phan trén mat dat, vi vay
chung t6i tién hanh do chiéu dai ré qua cac giai doan phat
trién. Moi 6 thi nghiém tién hanh nho 3 cay, rira sach, cat tir
gbc va tién hanh do chiéu dai cua ré. Két qua duoc thé hién
6 hinh 4 va 5.
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Hinh 4. Anh hwéng ciia nano coban dén chiéu dai ré caa gidng
Dau twong DT96.

Tu két qua hinh 4, chung t6i c¢6 nhan dinh ré'lng, O thoi
diém 10 va 20 ngay tudi, chidu dai ré trung binh & CT1 va
CT2 cao hon cic cong thirc con lai. Nhing giai doan tiép
theo (30, 40 va 60 ngay tudi) trat tu cua cong thie CT1 va
CT2 tuy c6 thay ddi nhung déu co gia tri cao hon CT3 va
BC, chimg t6 viée xur ly nano coban ¢ mirc thap (0,17 dén
0,33 mg/kg hat) co tac dung t6t hon dbi voi viée ting truong
chiéu dai ré cua giéng Dau twong DT6.

Hinh 5. Hinh anh ré cda cac céng thwc thi nghiém & thoi diém
30 ngay sau khi tréng.

4. Két luan

1. Nano coban c6 tac dong tich cuc dén qua trinh nay
mam & giéng Pau twong DTI6, trong d6 xir Iy & liéu lugng
0,33 mg/kg hat cho két qua tot nhét, ty 1& nay mam dat
93,03%.

2. Kha ning sinh truong cta cay Pau twong DT96 thé
hién qua céc chi tiéu chiéu cao than, chiéu dai r&, khoi lugong
twoi, kho cua 14, khbi luong tuoi, kho cua than ré... co su
cai thién dang ké khi xtr Iy nano coban, trong d6 lidu lugng
0,33 mg/kg hat dem lai két qua tot nhat.
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Nghién ciru nay dugc tai trg bdi Bo Giao duc va Bao tao
thong qua dé tai ma s6 B.2021-SP2-04. Céc tac gia xin chan
thanh cam on.
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