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TOM TAT

Céng nghé nano ld céng nghé mdi dwoc trng dung hiéu qué dé tao ra cdc sén
phdm hitu ich trong néng nghiép, trong dé viéc st dung céng nghé nano dé
téng ndng suédt cdy déu twong dang lo huéng di tiém ndng. Cdy ddu twong
duwoc st dung lam thyc phdm cho ngudi, 16 ngudn cung cép protein va déu
thuee vét, ngodi ra con ld ngudn thire dn dinh dwédng cho gia suc, gia cam.
Ddc biét, ddu twong con la cdy tréng cé khé ndng céi tao dét. Nghién ciru
nay d& cho thdy édnh hwdng cua nano Coban dén mét sé chi tiéu trao déi
nwdc va ndng suét cda giéng déu twong DT96. Hat déu twong DT96 duroc xir
ly bdng dung dich nano Coban, tién hanh gieo trdng, sau dé xdc dinh mét s6
chi tiéu trao déi nudc ciia mé 16, xdc dinh sé lugng nét sdn va théng ké néng
sudt & cdc céng thire thi nghiém. Két qud cho thdy, khi xi ly hat giéng déu
twong DT96 vdi cdc dung dich nano Coban dé tdc déng tich cuwc dén khé néng
trao déi nwdc ciing nhw lam tdng khd ndng gilr nwéc & gibng ddu twong
DT96 khi st¥ dung vdi liu lwong 0,33 mg/kg hat. Viéc xir ly hat déu twong
vdi nano Coban néng dé 0,33 mg/kg hat ciing cé kha néng kich thich nét sGn
phdt trién va cao hon nhiéu so vdi déi chirng (BC) (65,33 nét/céy), ddng thoi
khi str dung ndng d6 ndy ndng suét cua giéng déu twong DT96 ciing dat cao
(2,68 tdn/ha). By la thi nghiém cho phép nhén réng quy mé sén xuét nédng
cao ndng suét giéng ddu twong DT96 trén dia ban tinh Vinh Phiic.
ABSTRACT

Nanotechnology is a new technology that has been effectively applied to
create useful products in agriculture, in which the use of nanotechnology to
increase soybean productivity is a potential direction. Soybeans are used as
food for humans, as a source of protein and vegetable oil, and are also a source
of nutritious food for livestock and poultry. In particular, soybeans also as a
crop with the ability to improve soil. This study has shown the effects of nano
Cobalt on some water exchange and yield indicators of soybean variety DT96.
DT96 soybean seeds were treated with Cobalt nano solution, planted and then
determined some water exchange parameters of leaf tissue, determined the
number of nodules and yield statistics in experimental formulas. The results
showed that treating DT96 soybean seeds with Cobalt nano solutions had a
positive impact on water exchange ability as well as increasing water retention
ability in DT96 soybean variety when used at a dose of 0.33 mg/kg seed.
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Treating soybean seeds with nano Cobalt at a concentration of 0.33 mg/kg of
seed also has the ability to stimulate nodule growth and is much higher than
the control (65.33 nodules/plant), at the same time. When using this
concentration, the yield of soybean variety DT96 is also high (2.68 tons/ha).
This is an experiment that allows scaling up production to increase the
productivity of DT96 soybean variety in Vinh Phuc province.

1. DAT VAN DE

Cay dau tuong (Glycine max (L.) Merr.) la
mot cdy tréng miii nhon trong chién lwgc phat
trién kinh té€ cda nén néng nghiép Viét Nam.
Hat dau twong duogc sir dung lam thuc pham
cho ngudi, 1a ngudn cung cap protein va dau
thuc vat, ngoai ra con la ngudn thirc &n dinh
dudng cho gia suc, gia cam. Dac biét, dau
tuwong con 13 cdy trong cd khad nang cai tao dat.

Viéc irng dung cong nghé nano vao muc dich
tadng nang suat cay dau twong dang |a huwdng di
duoc nhiéu qudc gia wu tién cho muc tiéu dam
bdo an ninh lvong thuc, thuc phdm trong diéu
kién khi hadu dang cé nhiéu bién ddi cuc doan
nhu hién nay. Trong cdc loai hat nano kim loai
dd duoc st dung, Coban dugc xem la mét
nguyén té kim loai cé nhiéu ich lgi d6i v&i thuc
vat bac cao mac du chua cé bang chirng vé vai
trd tryc ti€p cla chdng. Coban tham gia vao
qud trinh tdng hop chlorophyll, han ché su
phan hdy cda né trong tdi, kich thich qua trinh
phat trién cda cay. Ngoai ra, Coban con tham
gia vao qua trinh trao dé6i dam do Coban duwoc
tim th3y nhiéu trong céc phirc protein trong ty
thé cla té bao [1]. Nghién ctru cla Smith (1991)
cling cho th3y Coban la mét yéu té can thiét
cho qua trinh téng hop vitamin B1; - vitamin
can thiét cho dinh dudng clia nguoi va dong vat
[2]. Ngoai ra, Coban con giup ting s6 lwong va
khéi lwgng cia ndt sdn & cady ho Dau [3]. Do vay,
dwa vao diéu kién khoa hoc va thuc tién, nhém
tac gia thuc hién nghién ciru anh hudng cia
nano Coban |1&n mot sb chi tiéu trao d6i nudec,
s6 lwong nét san va ndng suat cla cay dau
tuwong DT96 trén dia ban tinh Vinh Phuc.
2. PHUO'NG PHAP NGHIEN CU'U
2.1.Vat liéu

- Hat nano Coban c6 kich thuwdc < 100 nm.
Cac hat nano Coban phan tan trong nuwdc RO

bang may siéu am Sonic & Materials (USA) v&i
céng suat 375 W, tan s6 20 KHz trong 3 phat 30
giay, str dung chat bao vé CMC va cac tac nhan
khdr NaBH4 dé khir ion Co?* thanh Co. Hat nano
Coban duoc cung cap bdi Vién Cong nghé méi
truong, Vién Han lam khoa hoc va Cong nghé
Viét Nam.

- Cac dung cu khac: Thudc thang, thudce kep,
céc thay tinh.
2.2. Phwong phap nghién cliru
2.2.1. Phuong phdp xw ly hat déu tuwong

Hat dau tuwong DT96 dugc xt ly bang dung
dich nano Coban theo phuong phéap cia Phan
Hoang Tudn va céng sy (2018) [1], sau do tién
hanh dan mong hat d3 x{r ly trén gidy tham
nuwdc & nhiét do phong trong 2 gi¢ tdi khi hat
kho thi tién hanh gieo trong dat thudc khu vue
vuwon thuc nghiém Khoa Sinh — Ky thuat néng
nghiép, Trwong DHSP Ha Noi 2.
2.2.2. B6 tri thi nghiém

Trong nghién ctru nay, sir dung 4 céng thirc,
mdi cong thirc nhac lai 3 1an, dién tich mdi 6 thi
nghiém 4 m?, cac céng thirc dugce bo tri ngau
nhién gom:

- Déi chirng - BC: x ly nuwdce RO.

- Cong thirc 1 - CT1: x& ly hat nano Coban,
néng dod 0,17 mg/kg hat gidng.

- Cong thirc 2 - CT2: x& ly hat nano Coban,
néng d6 0,33 mg/kg hat gidng.

- Céng thirc 3 - CT3: x& ly hat nano Coban,
néng dé 100 mg/kg hat gidng.
2.2.3. Phuwo'ng phdp xdc dinh mét sé chi tiéu
trao déi nwdrc cua mé la

- Kha nang gitr nwdc cia mo 1a: cac 1d & moi
céng thire thi nghiém duoc 18y & cung mét
tang, moi cong thirc 18y 10 13, 13p lai 3 lan. La
cat khoi cay duwoc dua vao tui nilon dé han ché
mat nudc, dua vé phong thi nghiém, can dugc
khdi lvgng B - khdi lvgng twoi ban dau. D€ cho
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l& thodt hoi nudc trong diéu kién phong thi
nghiém trong thoi gian 3 gi®, can 13 [an tha 2
duoc khéi lwong b - khéi lwong tuoi sau khi gay
héo. Pua cac 14 d3 cin Ian 2 vao td sdy & nhiét
dd 105°C cho dén khi khéi lvgong khéng déi, can
cac 14 d3 say khé duoc khéi luvgng V [4].

Tinh khd nang git* nwdc cia mo 14 bang
lwvong nudc mat khi héo hodc lwong nudc con
lai sau héo theo cong thirc:

=870 100
BV

Trong dé:

a: luvgng nwdc mdt khi héo/lwrong nudce téng
s6 (%);

B: khéi lwong la twoi ban déu (g);

b: khéi lwgng tuoi la sau khi géy héo (g);

V: khéi lwgng khé cua 16 sau khi sdy (g).

- D0 hut nwdce con lai cta 1a: ti€n hanh 18y mau
|4 giéng nhu thi nghiém xac dinh kha nang gitt
nuwéc, dem cac & vé phong thi nghiém can dugc
khéi luvgng la V1, ngdm céc cubng la vao coc nudc
dé 14 hat nwdce cho dén khi khéi luvgng khdng d6i,
dem can duogc khéi lvgng 1a Va. D6 hut bdo hoa
nuwdc cta la dwoc tinh theo cong thirc:

vos = 2210100 4
VZ

Trong dé:

V: d6 hut nwdrc con lai cua Id;

V1: khéi lwong 16 tuoi ban déu;

V2: khéi lwong 16 sau khi bdo hoda nudrc.

- Xac dinh s6 lvgng nét san: sd lugng nét
san/cdy duoc dém truc tiép & 3 cay/6 thi
nghiém vao cdc thoi diém 10; 20; 30; 40; 60
ngay sau khi trong.

- Tinh nang suat ly thuyét cda dau twong:
nang suat ly thuyét cda dau twong (tadn/ha)
duwoc tinh nhuv sau:

Nang sudt ly thuyét = mat dé cady/m? x s6
qua/cay x sé hat/qua x M1ooo hat (g)/100000 [5].
2.2.4. Phuwong phdp xi li s6 liéu

S8 lieu dugce x& |f bang phan mém Excel va
phan mém IRRISTAT 5.0.

3. KET QUA VA THAO LUAN
3.1. Anh huéng ctia nano Coban dén kha ning
gilt nwd'c cua mo la clia cdy ddu twong

Kha nang gilt nuwdc cla la dau tuwong la dai
lvgng biéu thi khd ning nguyén sinh chat clta
té bao chéng lai sy mat nudc. Luong nuéce bi
mat cang it thi kha nang gilt nwdc cang tét. Két
qua nghién ctru kha nang gitt nwdc ciia mo 1a
dudi anh huéng cha xi& ly nano Coban dén
gidng dau twong DT96 dugc biéu hién trong
Bang 1.

Bang 1. Anh hwéng ciia nano Coban dén kha ning giit nwéc ciia mé 13 & gidng dau twong DT96

Kha néng gilt nwéc cia mé 1a (%)

Cong thirc Cay Cay Cay Cay Cay
10 ngay tudi 20 ngay tudi 30 ngay tudi 40 ngay tudi 60 ngay tudi
bC 17.47°+£0.56 17.18°+0.14 16.10°+£ 0.16 11.60°+0.73 12.18°+ 0.15
CT1 15.22°+0.12 14.14° £ 0.07 13.17°+0.13 9.80° +0.52 10.90° + 0.69
CT2 14.18*+0.01 13.322+0.27 12.26%+£0.13 9.327+£0.27 9.477+£0.15
CT3 16.80° £ 0.57 18.774+0.57 16.77°£0.51 12.169+0.17 12.90°£0.42

Ghi chu: Trén méi cét cdc chir a, b, ¢ thé hién sw sai khdc giira cdc cdng thirc nghién ctru cd y nghia théng

ké voi a=0,05.

Phan tich két qua Bang 1 cho thay:
Giai doan cay con non tir khi tréng dén 20 ngay,
lwong nude bi mat @ mé 1a trong cac cong thire
thi nghiém déu twong déi cao, sau dé lugng
nwdc bi mat gidm dan & céc giai doan 40, 60
ngay sau khi trong.

O giai doan 10 ngay tudi, kha nang gitt nuwéc
clla mé 1 & CT1 va CT2 tét hon so véi BC, con
CT3 kha nang gitt nuwdc cia mo 1a chi tuong
duong véi DC.

O giai doan cay 20 ngay, lugng nwéc mat &
mé 1& & cac cong thirc thi nghiém dao dong tur
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13,32% dén 18,77%, cac CT1 va CT2 cd kha
nang gitt nudc tét hon BC, con CT3 lugng nwdc
khong gilt dugc cao hon DC.

Tuwong ty nhu vay, & cac giai doan 30, 40 va
60 ngay sau khi trong, ty 1& nuwdc bi mat cia mé
|4 & CT1 va CT2 déu thap hon so vdi BC, con
CT3 ty 1& nwdc bi mat cha mé 1a cao hon so vdi
CT1, CT2 va tuvong duong vai DC.

T cac phan tich trén cho thay, x& ly nano
Coban cho hat trwéc khi gieo véi néng d6 0,17
mg/kg hat va 0,33 mg/kg hat cé anh hudng tich
cuc dén khd nang giltt nwdc cia mé 14, dic biét
la cong thire x{r ly nano Coban 0,33 mg/kg hat.
Cong thire xr Ii nano Coban vdi néng dé 100
mg/kg hat thi kha nang giltr nwdc ca mé 13 chi
tuong duong vai BC.

3.2. Anh huéng clia nano Coban dén d4 thiéu
hut bdo hoa nwéc cia md 1a cdy dau twong

Do thi€u hut bdo hoda nudc cia md 13 1a chi
tiéu danh gid kha nang phuc hoi lai lvgng nuwdc
d3 mat do qua trinh thodt hoi nudc ban ngay,
qua mot dém, lwong nho ré cay hat nudc, lvong
thoat hoi nwéc qua la giam, lam cho cac mo 13
dan dan dat trang thai can bang, theo Nguyén
Van M3 va céng su (2013) [4], chi tiéu dé thiéu
hut bdo hoa nuwdc cia mé 13 la chi tiéu quan
trong dénh gia kha nang trao d6i nwéc cla cay,
dé thi€u hut bdo hoa ca md la cang thap ching
td kha nang trao déi nudc cla ciy cang tot.
Nghién ctru dnh hudng clda x& ly nano Coban
dén d6 thiéu hut bdo hda nuwdc ciia mé 13 gidng
dau twong DT96 duoc trinh bay & Bang 2.

Bang 2. Anh huéng ctia nano Coban dén db thi€u hut bio hda nwéc ctia mé 14
@ giong dau twong DT96

Po thiéu hut bao héa nuéc cia mé 1a (%)

Cong thirc Cay Cay Cay Cay Cay
10 ngay tudi 20 ngay tudi 30 ngay tudi 40 ngay tudi 60 ngay tudi
bC 14,25°+ 0.52 12,49°+0.11 10.10°+£0.11 12.21°£0.73 10.18°£0.15
CT1 11,42°+0.12 10.14° +0.12 9.17°+0.07 10,45 +0.23 7.90°+0.11
CT2 11.96°£0.12 9.12°+0.17 8,54°+0.13 9.02°+0.17 7.21°+£0.15
CT3 14.80°+0.51 11.77°+£0.57 11.97°+£0.11 13.169+0.17 10.91°+ 0.2

Ghi chu: Trén méi cét cdc chir a, b, ¢ thé hién sw sai khdc giifa cdc céng thire nghién ciru cé y nghia

théng ké vdi a=0,05.

Phan tich két qua Bang 2 cho thay, giai doan
cay con non tir khi tréng dén 20 ngay, lvong
nwdc con thi€u hut & md 1 trong cac céng
thirc thi nghiém déu twong d6i cao, sau do
lwong nudc con thi€u hut & md 13 gidm dan &
cac giai doan 40, 60 ngay sau khi trong. Két
qud trén |a do giai doan dau, bd ré phat trién
chwa d0 manh dé cap dd nudc cho cay qua
mot dém phuc héi, con dén giai doan sau, bd
ré da phat trién manh nén kha ndng hat nuwéc
cla bd ré tot hon nén dd thi€u hut bdo hoa
nudc giam so vdi giai doan con non. So sanh
do thiéu hut bdo hoa nwdc cla cic cdng thire
thi nghiém nhu sau:

O giai doan 10 ngay sau khi trong, do thiéu
hut bdo hoa nudc cla mé 1& dugce xép theo thi
tw: CT2< CT1 <DBC< CT3.

O giai doan 20 ngay sau khi trong, do thiéu
hut bdo hoa nudc cia mé 14 dugc xép theo thi
ty: CT2<CT1< CT3 < DC.

O giai doan 30 ngay sau khi trong, dé thiéu
hut b3o hoa nudc cia mé 14 dugc xép theo thi
tw: CT2<CT1<BC<CT3.

O giai doan 40 ngay sau khi trong, dé thiéu
hut bdo hoa nudc cia mé 14 dugc xép theo thi
tr: CT2<CT1<DBC< CT3.

O giai doan 60 ngay sau khi trong, dé thiéu
hut bdo hoa nudc cia mé 14 dugc xép theo thi
tw: CT2<CT1<BC< CT3.

Nhu vay, tir két qua phan tich trén cho thay
x& ly nano Coban liéu lwvong 0,33 mg/kg hat ¢
anh huwédng tét nhat dén kha ning trao déi nuéce
cla giéng dau twong DT 96 trong tai Xuan Hoa,
Phuc Yén, Vinh Phic. Tiép dén la cong thirc xdr
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ly 0,17 mg/kg hat, con khi xt ly nano Coban vd&i
litu lwvong 100 mg/kg hat khéng cé dnh huwdng
tdt dén kha ndng trao déi nudc cla gidng dau
tuwong DT 96, tham chi &@ mot sd giai doan con
lam gidm kha nang trao d6i nudc so vai DC.
3.3. Anh huéng ctia nano Coban dén sé lwong
ndt san cla cdy dau tuong

Cac ciy ho Dau cé vi khuan Rhizobium séng
cOng sinh trong cac nét san & ré, c6 kha ning
cé dinh nito tu do vira cung cdp cho nhu ciu

NHs cho vi khuan, vira cung cap cho cay ch( dé
cd dinh cdc chat hitu co chra nito nhu axit
nucleic, protein va cdc chat cé hoat tinh sinh
hoc cao va cdy chu s& cung cap nguoc lai cho vi
khuan glucid va cac acid hitu co. Khi thu hoach,
phan than, ré, 1d khd dé lai trong dat cé vai tro
cai tao dat. Nghién ciru dnh huwéng cia nano
Coban dén s6 lwgng nét san cla gidng dau
twong DT96 duoc thé hién & Bang 3.

Bang 3. Anh hu&ng ciia nano Coban dén s lwong nét san cla gidng dau twong DT96

$6 lwong nét san

Cong thirc Cay Cay Cay Cay Cay
10 ngay tudi 20 ngay tudi 30 ngay tudi 40 ngay tudi 60 ngay tudi
bC 2.67 £0.58 12.33°+0.58 23.00°£0.21 31.33°£0.58 41.67°+1.15
CT1 3.33*+0.58 13.33%* + 0.58 26.67°+0.58 37.33°+0.58 53.67°+0.58
CT2 3.33°+0.58 14.33% £ 0.58 31.67%+0.58 41.67+1.53 65.332+ 0.58
CT3 2.67°+£0.58 10.67°£1.15 17.339+0.58 29.67°+1.15 37.339+0.58

Ghi chu: Trén méi c6t cdc chit a, b,c thé hién sw sai khdc gitta cdc céng thirc nghién ctru cd y nghia théng

ké voi a=0,05.

K&t qua phan tich két qua Bang 3 cho thay, s6
lwgng not san & ré déu tang dan tir giai doan
10 ngay tudi dén giai doan 60 ngay tudi, diéu
nay la hoan toan phu hop véi qui luat hinh
thanh ndt san & cac cay ho Pau vi giai doan dau,
vi khudn Rhizobium va ré cady mdi cé sy cong
sinh, cang vé sau, s6 luvgng vi khudn céng sinh
cang nhiéu hon, vi vdy trong giai doan dau
trong dau twong cé thé phai bé sung phan dam
cho cdy, con giai doan sau thi khdng can thiét
bdn dam [6].

S8 lwgng not san & ré trong cac CT1 va CT2
déu cao hon BC & tat ca cac giai doan khao sat,
dac biét la cong thirc CT2 (x&r ly nano Coban véi
litu lvong 0,33 mg/kg hat) cé s6 lugng ndt san
cao nhat & giai doan 60 ngay (65,33 nét
san/cay). Cong thirc CT3 cb sé lwgng ndt san
thap nhat, trir giai doan 10 ngay sau khi trong
la twong duong véi BC, con lai cac giai doan
khdc déu thap hon DC. K&t qua nghién ctru cla
chung toi cling tuwong ty nhu két qua nghién
clru cta Ohyama va cong sy (2013) [6] va cua
Zareie va cong sy (2011) [7].

3.4. Anh huéng cta nano Coban dén ning
suat cla cdy dau tuong

3.4.1. Tac déng caa hat nano Coban lén nédng
sudt giéng déu twong DT96

Anh hudng cla hat nano Coban Ién ning
suat giéng dau twong DT96 trong diéu kién
nha luvdi duoc thé hién & Bang 4. K&t qua cho
thay, & cung mat do (30 cdy/m?), cac thdng sb
biéu thi ndng suat giéng dau tuwong DT96 nhu
s6 qua/cdy, s6 hat/qua, khdi lvgng 1000 hat
cé sy khac biét gilta cdc cong thirc. Do véi
céng thirc doi chirng, s6 qud/cdy thu duoc |a
21,65, s6 hat trung binh/qua 13 1,93 hat; khoi
lvgng trung binh 1000 hat la 172,9 g, nang
suat ly thuyét thu dwoc 13 2,16 tan/ha. Khi x{r
ly hat dau tuwong DT96 vd&i nano Coban vdi
néng do 0,17 mg/kg hat (CT1), s6 qua/cay thu
duoc 1a 21,92 qua, s6 hat/qud 13 2,10; khdi
lwong 1000 hat 13 183,11 g, ndng suat ly thuyét
thu duogc 1a 2,53 tan/ha. Ddi vai CT2 (khi st
dung nano Coban néng d6 0,33 mg/kg hat),
cac théng s6 biéu thi ndng suat thu duogc 13
22,14 qud, s6 hat/qua dat 2,20; khdi lvong thu
duwoc 1000 hat dat 183,55; nang suat thu duoc
2,68 tan/ha. Khi s&r dung dung dich nano
Coban Ién 100 mg/Kg hat, ndng suat ly thuyét
thu dugc dat 2,09 tdn/ha (Bang 4, Hinh 1).
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Bang 4. Tac dong chia hat nano Coban |&én cac thong sé nang suat cla gidng dau twong DT96

Cac thong s6 ning suat

Cong o L - . Khéi lwvong N3ng suat ly thuy&t
thirc S6 cdy/m?  S6 qua/cay S6 hat/qua 1000 hat (g) (tan/ha)
bC 30 21.65+ 0,66 1.93+0,05 17290+ 2,78 2.16+0,34
CT1 30 21.92+0,14 2.10+£0,04 183.11 £ 3,06 2.53+£0,20
CT2 30 22.14+£0,15 2.20+£0,15 183.55+1,72 2.68+0,15
CT3 30 21.68+0,14 190+0,14 169.40 £ 1,55 2.09+0,14

Hinh 1. Qua, hat giéng dau twong DT96 thu hoach dworc tir cac cong thire thi nghiém

Nhu vay, ndng d6 t6i wu hat nano Coban daéi
v3i gibng dau tuwong DT96 13 0,33 mg/kg hat.
Khi s&t dung néng dd nay, ndng suat cla giéng
dau twong DT96 dat cao nhat 2,68 tan/ha.
3.4.2. Co’ ché tdc déng cua hat nano Coban Ién
ndng sudt giéng déu twong DT96

S dung hat nano Coban cé nhiéu wu viét do
cac hat nay cé doc tinh thap hon rat nhiéu so
vdi dang chelates va mudi ctia ching, dé dang
hap thu va cé kha nang kich thich cac qua trinh
sinh ly sinh hda & thyc vat ngay ca & ndong do
thap (< 300 mg/hecta). Hon nita, hoat tinh sinh
hoc cla cac hat nay duoc tang cuong khi ching

duwoc khuéch tan trong dung dich nwdc bang
may siéu am. Khi d6, cac nguyén ti hoat dong
trén bé mat cla ching s& bj 6xy hoda tao ra cac
electron tu do dé kich thich qua trinh trao déi
chat cta cay trong [8].

Nghién ctru nay sir dung hat nano Coban (&
néng d6 0,17; 0,33 va 100 mg/kg hat) dé x{r ly
hat giéng dau tuwong DT96. K&t qud thu dugc
cho thay hat nano Coban d3 anh huéng tich cuwc
[én sinh trwdng cla cdy, giup cdy dau tuwong
sinh trwdng khde va phét trién tét, tang cudng
kha nang chéng chiu va&i diéu kién méi trwong
thong qua tang cuong hiéu qua quang hop va
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hoat déng cha cac enzyme chéng éxy hda. Hon
nita, kha ndng cd dinh, chuyén héa va hap thu
nito & cay dau tuwong dugc cai thién théng qua
kich hoat hoat dong cia hai enzyme nitrate
reductase va nitrite reductase. Pac biét, hiéu
qua cla qua trinh quang hop cla cay dugc
nang cao nhd viéc ting cudng téng hop
chlorophyll trong 13, tang hiéu qua s dung
ndng lwong anh sang dwoc hap thu bang PSII
duwoc str dung trong phan &ng quang hda, kich
thich van chuyén dién tl&r trong quang hé Il. Viéc
kich thich tdng mirc dd biéu hién cla cac gen
lién quan dén cau truc cla quang hé | va Il dé
bao vé bé may quang hop, gitp lam giam nhe
anh huédng cla cic yéu t6 mdi trudng gay e
ché& quang hop va can bang ndi mai té bao.

4. KET LUAN

- XU ly giéng dau twong DT96 bang hat nano
Coban vdi liéu lwvgng 0,17 mg/kg hat va 0,33
mg/kg hat trudc khi gieo, dac biét la x&r ly nano
Coban véi néng dd 0,33 mg/kg c6 dnh huéng
t&t dén kha nang trao déi nudc nhu: lam tang
khd ndng gitt nuwdc va gidm sy thiéu hut bio
hoa nwdc ctia mé 4. X Iy nano Coban néng d6
100 mg/kg hat c6 kha ndng trao d6i nuwdc twong
duong hodc thap hon so véi BC.

- Nano Coban c6 kha nang kich thich su tao
nét san & giong dau tuong DT96 & ndng d6 xur
ly 1a 0,33 mg/kg hat: s6 lvgng nét san dat 65,33
nét/cdy, cao hon nhiéu so véi BC. X ly nano
Coban vdi liéu lvgng 100 mg/kg hat lai lam
gidm sé lwong nét san so véi BC.

- Nong dd téi wu hat nano Coban la 0,33
mg/kg hat. Khi st dung ndng dd nay, nang suat
cla giong dau tuwong DT96 dat cao nhat 2,68
tan/ha.

L&i cdm on

Nghién ctru nay dwoc tai tro bdi B Gido duc
va Dao tao théng qua dé tai m3 sd B.2021-SP2-
04. Cac tac gia xin chan thanh cadm on.
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