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ANH HUONG CUA XU LY HAT GIONG BANG NANO KIM LOAI SAT,
PONG, COBAN DEN SINH TRUONG PHAT TRIEN CUA PAU TUONG

Tran Thi Trudng!, Nguyén Dat Thuan', Dao Trong Hién?,

Nguyén Hoai Chau?, Nguyén Tudng Van?®, Tran Thi Thanh Thay!

TOM TAT

Két qua danh gid anh hudng cta xu ly hat giéng bai nano kim loai st (Fe), dong (Cu) va cobalt (Co) dén sinh
trudng phét trién ddu tuong cho thdy: (1) Liéu lugng nano kim loai dong 1a 100 mg/60 kg hat va 500 mg/60 kg hat,
coban la 10 mg/60 kg hat va 50 mg/60 kg hat va sat 6 néng d 10.000 mg/60 kg hat c6 anh hudng t6t téi sinh trudng
va phét trién cta cay; (2) Céc liéu lugng nano kim loai xt Iy hat trén da rat ngdn thdi gian sinh trudng cta cay ti 1
dén 3 ngay. Chiéu cao cay dat gid tri 16n hon cdéng thiic d6i ching. Mic nhiém bénh 16 ¢4 ré va gioi duc than hai &
cac cong thuc xt ly hat déu thip hon so véi cong thiic d6i chiing. Néng sudt ctia cac cong thuc xt ly hat boi kim loai
dat gid tri cao hon d6i chiing nhung chua c6 y nghia théng ké.

T khéa: Diu tuong, nano kim loai, xt ly hat giong, sinh trudng, ning suat

I. DAT VAN DPE

Cay dau tuong [Glycine max (L.) Merry] la cay
thuc phdm quan trong va cé gia tri cai tao dat tot.
Dai véi su phat trién cua ciay d4u tuong thi khong
chi cdc nguyén t6 da lugng ma cac nguyén to vi
lugng nhu Fe, Cu, Zn, Mn,... néu thiéu hut sé anh
hudng t6i qua trinh sinh trudng, ndng suit cta cay.
Dau tuong la cay trong man cam véi thi€u hut sat,
thiéu sit c6 thé anh hudng dén hoat dong c6 dinh
dam cta cay (Chonkar and Chandel, 1991; Terry
and Jolley, 1994; Burke, 2015). Hat nano dugc phan
loai la vat liéu trong d6 it nhat mot kich thudc co
duodng kinh < 100 nm (Auffan et al., 2009). Két qua
cho thdy cac hat nano sat, coban va dong cho hiéu
qua 16n nhat khi xu ly hat giong cay trong, trong do
c6 cac cay ho dau. Tai Iran, Sheykhbaglou va cong
tac vién (2010) da nghién ctiu xac dinh anh hudng
cua ion nano oxit sit dén nang sudt va chét lugng
dau tuong. St dung nano Fe d€ ngdm tdm hat giong
v6inong do 300 mg/L hoac st dung phun trén 14 cho
cay ho dau v6i nong d6 0,25 g/L dén 0,3 g/L, dan dén
tang trong lugng kho va tang ning suat dén 48% so
v6i doi chiing. Mot s6 nghién ctiu gan day cho thay
nano Co c6 kha nang thic déy tang trudng vé than
la ctia lta mi & nong do 30 ppm dén 120 ppm. Cac
tinh thé nano sinh hoc nhu Fe, Mn, Zn, Cu, Co, Se,
vv, trong do6 Fe, Cu va Co v6i cac hang s6 bién ddi
la hoat tinh sinh hoc (Chen X and Schleusener HJ.,
2008), dugc st dung rong rai trong nong nghiép
khi chung tham gia tich cuc vao cac qua trinh oxi
héa khac nhau trong thuc vat va c6 mat trong thanh
phan cua nhiéu enzyme va protein phtc tap (Choi O
et al., 2008).

Tai An D9, Prasad va codng tac vién (2012) da st

dung hgp chat nano oxit kém (ZnO) xt ly trén hat
lac trudc khi gieo v6i nhiing liéu lugng khac nhau,
budc diu xdc dinh & liéu lugng 250ppm lam gia
tang ty lé ndy mam, stc song cdy con, ra hoa sém,
tang ham lugng diép luc trong 14, nang suit cao hon
34% so vé6i doi chiing. Nhiing két qua nghién ctiu
tac dong cua nano kim loai d6i véi cay trong néi
chung va cay d4u tuong néi riéng & Viét Nam con
han ché. Trong khi cong nghé nay da nghién ctiu va
6 tac dong tich cuc véi sinh trudng, phat trién cta
cay trong noéi chung va céy dau tuong dau tuong noi
riéng trén thé gigi. Boi vy, nghién ctu tac dong ctia
nano kim loai dén sinh trudng, phat trién dau dau
tuong dé cai thién nang suét, gop phén st dung hiéu
qua hon cac nguodn ning lugng trong viéc phat trién
ndng nghiép xanh bén viing.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Giong dau tuong st dung trong thi nghiém la
DT26 (diém Thanh Hoda), DT51 (diém Ha Noi) va
cac hat nano kim loai xt ly hat giong la dong, coban
va sat.

2.2. Phuong phap nghién ciu

- BO tri thi nghiém:

Thi nghiém 1: Nghién ctiu anh hudng cta liéu
lugng hat nano kim loai dong (Cu) dén sinh trudng
va phat trién ctia dau tuong. Cong thtic 1: 100 mg/60
kg hat, cong thtic 2: 500 mg/60 kg hat, cong thtic 3:
1.000 mg/60 kg hat va cong thiic 4 1a khong xt ly hat
(d6i chiing).

'Vién Céy luong thyc va Cay thuc phdm; 2 Vién Cong nghé Moi trudng

*Vién Cong nghé sinh hoc
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Thi nghiém 2: Nghién ctiu anh huéng cta liéu
lugng hat nano kim loai Coban (Co) dén sinh trudng
va phét trién ctia diu tuong. Cong thic 1: Xu ly
10 mg/60 kg hat, cong thtic 2: 50 mg/60 kg hat, cong
thiic 3: 100 mg/60 kg hat va cong thiic 4 la khong xt
ly hat (do6i chiing).

Thi nghiém 3: Nghién ctu anh hudng cua liéu
lugng hat nano kim loai sit (Fe) dén sinh trudng
va phat trién cua diu tuong. Cong thic 1: X ly
1.000 mg/60 kg hat, cong thtic 2: 3.000 mg/60 kg hat,
cong thiic 3: 5.000 mg/60 kg hat va cong thic 4 1a
khong xti ly hat (d6i chiing).

Céc thi nghiém dugc b6 tri theo phuong phap
khéi ngau nhién hoan chinh véi 3 1an nhac lai. Dién
tich 6 thi nghiém la 10 m*(2 m x 5 m). Mat d6 trong
la 30 cay/m?. Lugng phan bén cho 1 hala 1 tdn phan
hiiu co vi sinh Song Gianh + 30 kg N + 60 kg P,O,
+ 60 kg K O. Chi tiéu sinh trudng, phét trién va
yéu t6 cdu thanh nang suit danh gia theo QCVN
0158:2011/BNNPTNT.

- Phan tich s6 liéu: S liéu thi nghiém dugc xu ly
bang phdn mém IRRISTAT 5.0 va Excel.

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tu thang 2 dén thang
7/2016. Thi nghiém tai thi tran Thong Nhat, Yén
Dinh, Thanh Hoéa dugc gieo ngay 26/2/2016; thi
nghiém tai Tién Dugc, Séc Son, Ha Noi dugc gieo
ngay 28/2/2016.

I11. KET QUA VA THAO LUAN

3.1. Anh huéng liéu lugng xii 1y hat nano kim loai
dong (Cu), coban va siat dén mdt s6 chi tiéu sinh
truéng cua cay

Thoi gian sinh truéng: Anh hudng ctia cac liéu
lugng xti ly hat nano kim loai ddng, coban va sit dén
thoi gian sinh trudng cua ciy dau tuong tai 2 diém
chénh léch nhau tu 1 dén 2 ngay so véi cong thtc
doi chiing. Thai gian sinh trudng cta cay dao dong
93 - 94 ngay tai diém Thanh Hoa. Thdi gian sinh
trudng cua cong thiic déi chiing (95 ngay) dai hon
cac cong thic xt ly hat dong, coban la 2 ngay va sét
la 1 ngay. Thoi gian sinh trudng cta cay tai diém Ha
NOoi, v6i cong thiic doi chiing (92 ngay) dai hon cac
cong thiic xt ly hat 1a (1 - 2) ngay.

Chiéu cao cay: Thi nghiém tai Thanh hoa, chiéu
cao cay cua cong thiic déi chiing la xap xi 63 cm. Cac
cong thiic xt ly hat giong cé chiéu cao 16n hon doi
chiing (1,3 - 2,5 cm) va dao dong tli 64,3 - 65,5 cm.
Chiéu cao cay cua thi nghiém tai Ha N¢i dao dong tu
57,8 cm dén 60,2 cm. Gid tri nay cao hon doi chiing
(57,5 cm) 14 0,2 cm (sit) va 2,7 cm (coban).

S& d6t/than chinh: Sy chénh léch s§ d6t/than cta
cong thic dugc xt ly hat nano kim loai ca 2 diém
so v6i cong thiic doi chiing 1a khong 16n (< 1 dét/
than chinh).

Bang 1. Anh huéng ctia xti Iy hat nano hat kim loai dén thdi gian sinh trudng,
chiéu cao cay dau tuong trong vu Xuan 2016

Thoi gian sinh truéng (ngay) Chiéu cao céy (cm)
Cong thiic Ha Noi Thanh Héa Ha Noi Thanh Héa
Cu Co Fe Cu Co Fe Cu Co Fe Cu Co Fe
CT1 91 90 92 93 93 94 59,6 | 60,20 58,0 65,5 65,3 64,9
CT2 91 90 91 93 93 94 59,7 59,3 59,3 64,8 65,0 64,6
CT3 91 90 92 93 93 94 59,5 59,9 57,8 64,9 64,6 64,3
CT4 (d/c) 92 92 92 95 95 95 57,4 | 57,60 | 57,6 63,2 63,0 62,8

3.2. Anh hudéng ctia liéu lugng xii Iy hat nano kim
loai dong dén nang suit va cac yéu té cau thanh
nang suit cua dau tuong tai 2 diém trong vu
Xuin 2016

Tai Thanh Hoa: S6 qua chic/cdy cta dd6i chiing
la 38,87 qua. Cac cong thtic dat gia tri nay tu 38,87 -
42,67 qua. Cong thiic c6 s6 qua chic/ciy cao nhit la
cong thtic 2 (42,67 qua). Ty 1é qua 3 hat/cay dao dong
kha 16n tu 41 - 53,54%. Cong thic doi chiing dat
41%, cac cong thiic con lai cd ty 1é qua 3 hat/cay cao
hon, cao nhat la cong thtic 3. Khéi lugng 100 hat dao
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dong khong dang ké tii 17,44 - 18,83 g. Trong d6 cong
thtic 1 ¢6 khoi lugng 100 hat cao nhat dat 18,83 g,
cong thiic do6i chiing c6 khoi lugng 100 hat dat thap
nhat 17,44 g. Nang suit ctia cac cong thiic dao dong
tt 22,23 ta/ha dén 24,80 ta/ha. Cac cong thic xu ly
hat dat nang sudt cao nhat la cong thiic 2. Nhu vay,
xu ly hat giong v6i nano kim loai dong & cong thiic
6 2 c6 anh hudng tot téi sinh trudng va phat trién
ctia cay dau tuong so véi cong thtic d6i chiing. Tuy
nhién, phan tich thong keé thi gid tri khdc biét chua
dat y nghia.
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Bang 2. Anh hudng ctia xit Iy hat giéng bing nano kim loai dong
dén nang suit va cac yéu t6 ciu thanh ning sudt cta cay dau tuong

e S6 qua chic/cay Ty 1é qua 3 hat KL 100 hat NSTT
R Liéu lugng ,
Coén mg/60 kg (qua) (g) (ta/ha)
thu
hat HaNgi ot panei TMth o pang Themh N Therh
Hod Hoad Hod Hoad
1 100 mg 34,60 38,87 39,50 46,08 19,10 18,83 21,10 22,61
2 500 mg 29,10 42,67 40,40 48,99 18,70 18,05 17,70 24,80
3 1000 mg 30,40 40,33 40,70 53,54 18,60 18,25 18,20 22,94
4 CT4 (d/c) 29,40 41,60 41,40 41,00 18,90 17,44 17,90 22,23
CV (%) 5,9 7,0
LSD, 55 3,30 2,58

Tai Ha Noi: Tong s6 qué chac/cay: tong s6 cong

thiic qua chic trén ciy gitia cac cong thiic dao dong
16n, ti 29,1 dén 34,6 qua. Cong thiic 2 c6 s6 qua
chac/cay thdp nhat; cong thiic 1 c6 s6 qua chic/ cay
cao nhat. Ty 1é % qua 3 hat gitia cac cong thtic bién
dong khong 16n, tu 38,5% dén 41,4%. Khéi lugng
100 hat cta giong DT51 gitia cac cong thiic chénh
léch khong nhiéu (18,6 - 19,1 g). Ndng sudt 1 cho
ndng sudt cao nhét. Tuy nhién, gia tri nay chua c6 su
khéc biét v6i cong thiic d6i chiing. Nhu véy, két qua
thi nghiém & 2 diém cho th4y: Liéu lugng xi ly hat
nano kim loai dong & cong thtic 1 va 2 tac dong tot
dén sinh trudng phat trién cua ciy dau tuong.
3.3. Anh huéng ctia liéu lugng xii Iy hat nano kim
loai Coban (Co) dén nang suit va cac yéu té ciu
thanh ning suit ciia ddu tuong tai 2 diém trong vu
Xuian 2016

Tai Thanh Hod: S6 qua chic/cay clia cic cong

thtic dao dong tui 31,4 - 51,15 qua. So véi doi chiing
(42,87 qua), cong thic 3 c6 s6 qua chac/cay thip
nhat (31,4 qua), cac cong thiic con lai ¢d s6 qua chic/
cay cao hon, cao nhat 1a cong thiic 1 (51,15 qua). Ty
1é¢ qua 3 hat/cay dao dong tu 41,68 - 51,17% qua 3
hat/cay. So véi déi chling (42,7% ), cong thtic 3 c6
ty 1é¢ qua 3 hat/cay thdp hon (41,68%), cac cong thtic
con lai c6 ty 1é qua 3 hat/cay cao hon, cao nhit la
cong thiic 1 (51,17 % ). Khoi lugng 100 hat dao dong
khong dang ké tu 17,52 - 18,48 g. Trong d6 cong
thiic 1 c6 khoi lugng 100 hat cao nhat dat 18,48 g,
cdng thiic doi chiing c6 khoi lugng 100 hat dat thap
nhat 17,52 g. Nang sudt ctia cong thic 1 xt ly hat dat
cao nhét. Nhu vay, xt ly hat nano kim loai coban &
codng thiic s6 1 c6 anh hudng tot téi sinh trudng va
phat trién cua ciy dau tuong. Tuy nhién, gid tri phan
tich thong ké 1a chua c6 y nghia.

Bang 3. Anh hudng ctia xt Iy hat giéng bing nano kim loai Coban
dén ning suft va cac yéu t6 ciu thanh nang suit cta ciy d4u tuong

) Liéu lgng S6 qua cl}a‘ic/cﬁy T§ 1é qua 3 hat (%) KL 100 hat NSTT
Coglg mg/60 kg (qua) (g) (ta/ha)
thife hat HaNgi O panei  Themh pang: Thenh o pang  Thanh
Hod Hoad Hod Hoad
1 10 mg 26,10 51,15 47,70 51,17 19,10 18,48 20,50 24,09
2 50 mg 35,00 48,93 37,50 42,96 18,90 18,20 21,70 23,93
3 100 mg 27,60 31,40 38,50 41,68 17,90 18,00 18,90 22,26
4 d/c 28,40 42,87 37,10 42,70 18,90 17,52 20,70 21,15
CV (%) 6,2 7,8
LSD, . 1,90 2,96

Tai Ha Noi: Tong s6 qua chic trén ciy gitia cac
cong thiic dao dong 16n, tii 26,1 dén 35,0 qua. Cong
thiic 2 c6 s6 qué chic/cay thdp nhit, cong thic 2 ¢
s6 qua chac/céy cao nhit va cao hon déi chiing. Ty
1¢ qua 3 hat ctia giong DT51 vu Xuén tai Ha Noi kha
cao, dao dong tui 37,1 dén 47,7%. Ca 3 cong thiic xu

ly déu c6 ty 1é qua 3 hat cao hon déi ching. Khoi
lugng 100 hat cta giong DT51 gitia cdc cong thtc
chénh léch khong nhiéu, ti 17,9 g dén 19,1g. Nang
suat thuc thu gitia cac cong thiic dao dong 16n, tu
18,9 ta/ha dén 21,7 ta/ha. Cong thiic 2 c6 ning suit
tuong duong doi chiing. Cong thiic 2 cho nang suét
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cao nhit. Su sai khac vé nang sudt gitia cac cong thtic
khac nhau la khong c6 y nghia.

Nhu vay, liéu lugng xt ly hat nano kim loai coban
& cong thic 1 va 2 tac dong tot dén sinh trudng phat
trién cua ciy dau tuong.

3.4. Anh hudng ctia liéu lugng xi ly hat nano
kim loai sat (Fe) dén nang suit va cac yéu t6 ciu
thanh nang suit caa diu tuong tai 2 diém trong
vu Xuén 2016

Tai Thanh Hoa: Bang s6 liéu 4 cho thdy tong s6
qua chac trén cay, ty 1é qua 3 hat, khoéi lugng 100 hat
va nang sudt déu khong c6 su khac nhau véi cong
thtic doi chiing.

Tai diém Ha Noi: Ty 1é qua 3 hat ctia giong DT51
tai Ha Noi khd cao, dao dong tu 37,8 dén 45,4 %.
Cong thtc 3 c6 ty 1é qua 3 hat cao hon doi chiing.
Khoi lugng 100 hat ctia giong DT51 gitia cac cong
thuic chénh léch khong nhiéu, ti 17,9 g dén 18,9 g.
Nang suat gitia cac cong thic dao dong 16n, tu 17,8
ta/ha dén 22,1 ta/ha. T4t ca cac cong thic xt ly déu
¢ nang sudt cao. Cong thiic 3 cho nang sudt cao
nhét. Su sai khdc vé nang sudt gitia cac cong thtc
khac nhau la c6 y nghia. Nhu véy, liéu lugng nano
kim loai sit & cong thic s6 3 tai diém Ha Noi ¢
anh hudng tét téi sinh trudng va phat trién cta cay
déau tuong.

Bang 4. Anh hudng ctia xti Iy hat giéng bing nano kim loai sit
dén néng suit va cac yéu t6 cau thanh ning suit cta ciy d4u tuong

Liéu ugng S6 qua cl}e“ic/ cay Ty 1é qua 3 hat KL 100 hat NSTT
C(A){lg mg/60 .kg (qué) (ta/ha)
thiie hat HaNgi ot panei TMth o pang Thenh N Thanh
Hoa Hoad Hoa Hoad
1 1000 mg 34,70 26,47 37,80 38,39 18,30 16,53 21,00 17,72
2 5000 mg 31,00 28,30 41,30 36,82 17,90 15,84 21,09 14,85
3 10000 mg 33,50 27,30 45,40 38,03 18,90 16,71 22,10 17,88
4 CT4 (d/c) 23,70 25,47 44,10 43,93 18,50 16,81 19,80 22,61
CV (%) 6,3 9,0
LSD,,, 1,90 2,64

3.5. Mitic 9 nhiém bénh & cac cong thiic xu 1y khac

Cac cong thic duge xt ly hat véi nano kim loai
déu nhiém bénhld ¢6 ré & muc thap 3% dén 7%. Cong
thiic d6i chling nhiém bénh tit 26% dén 28%. Gioi duc
than & cac cong thiic dugc xti ly hat bi hai & mtic thap
hon so v6i cong thiic d6i chiing. Nhu vay, miic nhiém
bénh 16 ¢d ré va gioi duc than hai & cac cong thic xu
ly hat déu thap hon so véi cong thiic d6i chiing.

Bang 5. Mtic d§ nhiém bénh & céc cong thiic
xu ly hat khac nhau trén giong DT26

Cong  Gioi duc than (%) L& ¢8 1é (%)
thic Pong Coban Sdit Déng Coban Sit

1 6 8 8 5 6 6

2 6 9 8 5 6 6

3 7 7 7 3 7 5
Plc 25 26 25 28 28 26

IV. KET LUAN VA PE NGHI

4.1. Két luan
Liéu lugng nano kim loai xt ly hat giéng c6 tac
dong tich cuc tdi sinh trudng phat trién cua cay dau
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tuong & ca 2 diém thi nghiém 1a 100 mg/60 kg hat
(Ha Noi) va 500 mg/60 kg hat (Thanh Hoa) doi véi
nano kim loai dong, 10 mg/60 kg hat (Thanh Hoa)
va 50 mg/60 kg (Ha Noi) doi véi nano kim loai coban
va 10.000 mg/60 kg hat d6i véi sat (Ha Noi).

Cac liéu lugng nano kim loai xt ly hat trén da
rut ngin thoi gian sinh truéng ctia cay tu 1 dén 3
ngay. Chiéu cao cay dat gia tri 16n hon cong thiic do6i
chiing. Mtic nhiém bénh 16 ¢6 ré va gioi duc than hai
G cac cong thuc xu ly hat déu thap hon so véi cong
thtic d6i ching. Néng suat ctia cac cong thic xt ly
hat béi kim loai dat gia tri cao hon d6i chiing nhung
chua c6 y nghia thong ké.

4.2. Dé nghi

Nghién ctiu liéu lugng nano kim loai xt ly hat
giong két hop vo6i phun b6 sung dinh dudng dé tang
cuong phat trién va ning suét lai hiéu qua san xuit
dau tuong.
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Effects of seed treatment by nano metals (iron, copper, cobalt)
on growth and development of soybean

Tran Thi Truong, Nguyen Dat Thuan, Dao Trong Hien,
Nguyen Hoai Chau, Nguyen Tuong Van, Tran Thi Thanh Thuy

Abstract

Research on the effects of treating soybean seeds with different nanoparticles of iron (Fe), copper (Cu) and cobalt
(Co) on growth and development of soybean was carried out in Thanh Hoa and Ha Noi province. The results showed
that: (1) The copper nanoparticles dose of 100 mg/60 kg seeds and 500 mg/60 kg seeds; the cobalt nanoparticle dose
of 10 mg/60 kg seeds and 50 mg/60 kg seeds and the iron nanoparticle concentration of 10,000 mg/60 kg seeds at
Hanoi site had positive effects on the growth and the development of soybean. (2) Growth duration of soybean was
reduced from 1 to 3 days by treating soybean seeds with different nano particles give above. Plant height was higher
than that of the control. Infection level of Rhizoctonia solani and damage caused by stem borer in all treatment
experiments were lower than that of the control. The yield of soybean in the treatment formulas by metal nano
particles was higher than that of the control but difference was not statistically significant.

Keywords: Soybean, nano metal, seed treatment, growth, yield
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ANH HUONG CUA MAT PO, PHAN BON DEN KHA NANG SINH TRUONG
VA NANG SUAT CUA GIONG PAU XANH HAT NHO NAM PAN
DPoan Minh Diép!, Nguyén Trong Diing!,
Vi Linh Chi!, Vi Ngoc Thang?, Nguyén Thanh Tuin?

TOM TAT

DPau xanh 14 mét trong ba cy tréng quan trong trong hé thong luin canh, taing vu & Nghé An. Tuy nhién, ky
thuat canh tdc ma cht yéu la phan bén va mat do lam gidm nédng suét va hiéu qua kinh té trong nhiing nam gan day.
Nghién ctiu anh hudng cia mat do va phan bén cho d4u xanh la moét trong nhiing giai phap quan trong gép phan
néang cao nang suit ddu xanh cho viing Nam Pan, Nghé An. Két qua nghién ctiu cho théy: khi canh tac ddu xanh hat
nho Nam Dan v6i mét do 25 cdy/m’va nén phan bon 40 N : 60 P,0, : 40 K,0 cho ndng sudt cao nhat (1,697 tdn/ha),
dong thai cé anh hudng téi dién tich 14 va kha néng tich iy chat kho. Mt do va phan bon khong anh hudng nhiéu
dén kha néng sinh trudng va dic diém hinh thai ctia giong.

T khoéa: Dau xanh, mat do, phan bon, nang sudt

! Trung tdm Tai nguyén thuc vat, >Hoc vién Nong nghiép Viét Nam
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