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SUMMARY

EFFECT OF COBALT NANOPARTICLES ON GERMINATION AND GROWTH
OF GLYCINE MAX

In this study, the Glycine max seeds were treated with cobalt nanoparticles (CoNPs) at different
concentrations 0,5; 2,5; 5; 25; 50; 250; 500; 1000 mg/L. In the pre-sowing treatment of soybean seeds,
the size of CoNPs ranging from 20nm to 60 nm was used. The results showed that: pre-sowing
treatment of soybean seeds with CoNPs effected the germination rate, the growth of root’s and shoot’s
length, and the chlorophyll content. Optimal concentration of CoNPs was found to be from 0,5to 5
mg/L. The shoot length increased by 2 cm - 3 cm and the chlorophyll index increased by 7-18% in
comparison with the control sample. The inhibitory effect of cobalt appeared at a concentration of 50
mg/L significantly reducing seedling growth, root development and chlorophyll.

1. MO PAU

Pau twong [Glycine max (L.) Merrill] 1a mét trong nhiing cdy tréng quan trong va
phd bién dé cung cap protein thuc vat va dau thyuc vat trén thé gioi. Mic du da bat dau
tién hanh san xut trén quy mo cong nghiép tir nim 2011 nhung Viét Nam vén tiép tuc
phai nhap khau phan 16n lugng bot dau trong nham bu dap sy thiéu hut vé thyc pham
protein trong nudc va dap ung nhu ciu ngdy cang ting cua nganh cong nghiép thirc in
chin nudi va nudi trong thity san. Dién tich gieo trong va san lwong dau tuong tai Viét
Nam dang giam kha manh, do ning suat thap. Nam 2013, theo thong ké so bo dién tich
dau tuong Vi¢t Nam chi dat 117,8 ngan ha, nang suit 1,43 tan/ha, san lugng 168 ngan
tan; so v6i nam 2010 dién tich gieo trong ca nude bi giam gan 83 ngan ha, va san luong
giam 1303 ngan tan (Nién giam thdng ké, 2014).

Viéc ing dung cac hat nano kim loai nham thuc day sinh truong va phat trién ciia
nhiéu loai cay tréng khéac nhau da dugc cong bd, mic du co ché tac dong cua céc nano
kim loai dbi v6i cdy trong con dang duge kham pha. Tuy nhién, mot cach chung nhét
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nguoi ta biét duge rang ¢ kich thude nanomet, tit ca cac tinh chat hoa hoc va vat Iy cia
vat chat déu co thé thay ddi. Vi kich thudc nho bé, cong véi viée “nguy trang” gidng
nhu cac thuc thé sinh hoc khac, cac nano kim loai xAm nhép dugc vao cac té bao, co thé
lam thay ddi cac hoat dong sinh 1y, sinh héa cua cay.

Nhiing nghién ctru vé tac dung cua hat nano kim loai ddi véi cay tréng mot cach
bai ban con rat hiém. Tuy nhién nghién ctru vé cong nghé nano dé xur 1y hat gidng da
dugc cac nha khoa hoc tai Vién Cong ngh¢ mdi truong nghién clru trong nhirng nam
gin day. Trong bai bdo nay ching toi trinh bay két qua tng dung cua viéc xir 1y hat
gidng dau twong trude khi gieo bing cac hat nano coban ¢ ndng do khac nhau t&i sy nay
mam va sinh truéng cua cdy ddu tuong & giai doan cdy con.

2. THUC NGHIEM
2.1. Vat liéu nghién ciu

Hat gidng dau tuong duogc sir dung trong nghién ctru nay 1a dau twong DT 26 do
Trung tdm nghién ciru va phat trién dau d6 cung cip. Cac hat nano kim loai coban &
dang bot, dugc sir dung c6 kich thude 20-60 nm duge ché tao tai Vién Cong nghé méi
treong (IET)

2.2. Mdi trueong va diéu kién nudi cay

Moi trudng nay mam cia hat dau twong (theo TCVN 8548:2011). Sir dung cat
vang qua ray chi lay hat c6 kich thudc trong khoang tir 0,05 — 0,8 mm va duoc rira sach,
khir tring trong ndi hap & 121°C, 4p sudt latm trong vong 45 phit. Thi nghiém dugc dat
tai khu nha ludi cia Vién Cong ngh¢ moi truong trong vu thu dong nam 2014 tir thang 9
dén thang 12 nam 2014 v6i nén nhiét d6 trong sudt qua trinh thi nghiém tir 18-35°C.

3.2. Phwong phap nghién ctu

Hat dau twong duogc tuyén chon va loai bo cac hat 1ép limg, di dang va khong c6
kha nang nay mam. Cac hat nano coban dang bdt dugc can chinh xac theo tung néng do
va mang di phan tan trong nudc cit bang may siéu am Ultrasonic GO8 (Germany), tan
s6 50 — 60 Hz trong vong 30 phit. Trong nghién ctru nay 8 nong d6 duoc sir dung la:
0,5; 2,5; 5; 25; 50; 250; 500; 1000 mg/L va mdt cong thirc ddi chtirng chi ngdm trong
nuée. Tiép theo, ngdm hat dau tuwong vao trong dung dich nano trong vong 30 phut sau
d6 gan nude va dé trén gidy thim trong vong 30 — 45 phut va tién hanh gieo ngay. Mdi
cong thire sir dung 100 hat dau tuong, dugc gieo trén cac chau wvom (10 hat/chau) dugc
bd tri hoan toan ngau nhién trong khu vuc thi nghiém. Hat d4u tuong dugc gieo trén cat,
phu kin ¢ d¢ sau 1-1,5cm.

3.3. Chi tiéu theo dbi va xir ly s liéu

Cdc chi tiéu theo déi: Sb liéu thi nghi¢m duoc thu nhéan sau 8 ngay gieo hat

+ Ty 16 nay mam GP (germination percent): Puoc tinh theo ty 18 phan trim nay
mam sau 2 ngdy (GP2), 5 ngay (GP5) va két thiic ndy mam sau 8 ngay gieo (FGP).

+ Chiéu dai than, chiéu dai r& (cm): Po chiéu dai than, chiéu dai ré cta 10 cay
mau va lay gia tri trung binh.
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+ Khdi luong than, khdi luong r& kho (g/cdy): tién hanh 1dy miu riéng cac bo
phan than 14 va ré, rira sach, sdy kho ¢ nhiét do 105°C dén khéi lugng khong ddi, rdi xéac
dinh khéi lugng mau.

+ Chi s6 ning lyc nay mam theo kich thudc SLVI (Seedling length vigor index) :

SLVI = ( chiéu dai r& + chiéu dai than) x FGP

+ Chi s6 nang lyc nay mam theo khéi lugng SWVI (Seedling weight vigor index):

SWVI = khéi luong trung binh cta cdy x FGP

+ Do Chlorophyll sau 8 ngay gieo: Theo phuong phap cua Wettstein

Xir 1y 56 liéu: Sb liéu duge xir Iy bang MicroSoft Excel 2010 va phin mém phan
tich thong ké IRRISTAR 5.0.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia ndng dd nano coban téi sw ndy mam ciia dau twong

Theo ddi téc d6 ndy mam va ty 1é ndy mam cua hat dau twong & cac cong thirc thi
nghiém, két qua duoc thé hién ¢ bang 3.1.

Bang 3.1. Anh hwéng ciia nong dg hat coban t6i sw ndy mam cia hat ddu twong

Nong d6 Co (mg/L) | GP2 (%) | GP5 (%) | FGP (%)
0 (BC) 28 82 87
CoNPs 0,5 34 85 88
CoNPs 2,5 35 87 92
CoNPs 5 33 86 90
CoNPs 25 33 84 87
CoNPs 50 27 83 87
CoNPs 250 31 85 89
CoNPs 500 28 85 87
CoNPs 1000 27 83 86
CV(%) 10,5 8,5 8,9
LSDoos 8,2 6,8 6,7

CV(%): do chinh xdc cua thi nghiém

LSDo o5 sai khdc cé y nghia ¢ mirc 5% LSD

Quaé trinh nay mam cua hat dau trong duoc tinh tir khi gieo hat téi khi moc xoe 14
mam I1én mat dat. Nhin vao bang 3.1 thiy rang ty 1& nay mam cuaa hat dau tuong gitra
cac cong thac thi nghiém khéng co6 sy khac biét 16n nhung cac cong thirc dugc xu ly
bang nano coban c¢6 xu huéng nay mam nhanh hon d6i chimg. Pic biét & cac cong thic
duogc xur Iy bang nano coban ¢ ndng d6 0,5; 2,5; 5 mg/L c6 ty I&é nay mam cao, cdy moc
nhanh hon so véi dbi chang vai ty 16 nay mam trén 30% sau 2 ngdy gieo va dat trén
85% sau 5 ngay gieo. Piéu nay co thé giai thich do cac hat nano coban da giup kich
thich mam cua hat ddu tuong, danh thic mam chuyén tir giai doan nga sang giai doan
thizrc dé nay mam nhanh hon.

113



3.2. Anh hwéng ciia néng d¢ nano coban tdi si phat trién cia than va ré dgu twong
Két qua vé chiéu dai than, r& va khdi luong cay dau tuong duoc thé hién & bang 3.2.
Bdng 3.2. Anh hwéng ciia nong dé hat coban ti si phdt trién cia than va ré

Nong d6 Co Chiéu | Chiéu | KLthan | KL rékho

(mg/L) dai than | dairé kho (g/cay)
(cm) (cm) (g/cay)

0 (PC) 13,79 12,41 0,12304 0,0336
CoNPs 0,5 15,65 12,95 0,12394 0,0505
CoNPs 2,5 15,07 12,47 0,12226 0,0327

CoNPs 5 14,32 12,66 0,12171 0,0431
CoNPs 25 13,83 12,7 0,11692 0,0371
CoNPs 50 14,18 12,38 0,12641 0,0371

CoNPs 250 13,05 | 122 | 0,12317 | 0,0404

CoNPs 500 12,83 | 124 | 0,12048 | 0,0400

CoNPs1000 | 10,68 | 12,62 | 0,11874 | 0,0333
CV(%) 75 6,5 8,1 9,6
LSDo.os 0,92 0,73 0,003 0,01

CV(%): do chinh xdc cua thi nghiém

LSDo o5 sai khdc cé y nghia ¢ mirc 5% LSD

Nhin véo bang 3.2 thay rang c6 su khac biét vé chiéu dai than va chiéu dai ré giira
cac cong thire duge xtr 1y bang coban & cac ndong do khac nhau so v6i ddi ching. Cao
nhat & khoang ndng do tir 0,5; 2,5; 5 mg/L cdy dugc xtr 1y bang nano coban cho chiéu
cao cdy cao hon dbi chimg tir 2-2,5cm. Piéu nay chimg t6 ¢ giai doan dau duoc kich
thich bang hat nano gitip cdy con sinh truéng nhanh va cé stic song tot hon.

Tuy nhién, khi ting ndong d6 coban xur Iy 1én tir 25 — 50 mg/L thi su khéc biét thé
hién khong rd rang nhu ¢ dai ndng d6 dau dic biét khi ting nong do coban 1én trén 50
ml/L hat thi cay c6 d4u hiéu bi uc ché. Kha nang sinh trudng cua cay bi kém di, than
cham phat trién va & hai dai nong d6 250 — 1000 mg/L chiéu cao cdy va chiéu dai ré
giam 13 rét. Tién hanh thu mau va can khdi luong than, & kho cta cdy dau tuong két
qua ciing cho thay khéi luong cay ddu twong 16n hon & khoang ndng d6 tir 0,5 — 5 mg/L
va giam dan ¢ khoang nong do tir 25-1000 mg/L.

Két qua vé chi sb ning luc nay mam theo kich thudc SLVI va chi sé ning lyc nay
mam theo khdi luong SWVI cta cdy dau twong duge xu 1y bang hat coban & cac nong
d6 khac nhau duoc thé hién ¢ bang 3.3. Nhu vay chi sé vé ning luc ndy mam cia ciy
khong chi phu thudc vao su phat trién cta than, r& ma con phu thudc vao ty 1¢ nay mam.
0,5 mg/L 1a khoang ndéng do tdi wu, c6 ning luc ndy mam cao nhit so vdi tt ca cac
cong thirc duge xir 1y con lai va cao hon so véi dbi chung.
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Bdng 3.3. Anh hwéng ciia nong dé hat coban téi SLVI va SWVI

Nong d6 Co (mg/L) SLVI SWVI
0 (BC) 2080 13,63
CoNPs 0,5 2400 15,35
CoNPs 2,5 2475 14,25
CoNPs 5 2200 14,83
CoNPs 25 2160 13,40
CoNPs 50 2277 14,22
CoNPs 250 2232 14,55
CoNPs 500 2205 13,96
CoNPs 1000 1704 13,07
CV(%) 11,9 12,6
LSDy o5 245 1,6

CV(%): do chinh xdc cua thi nghiém

LSDo o5’ sai khdc cé y nghia ¢ mikc 5% LSD

Vé co ché tic dong cua cac hat nano coban 1én hat dau twong trong nghién ctru
nay chua duoc dé cap dén nhung theo mot sé cong trinh di cong bd cua cac nha khoa
hoc [1],[4] diéu nay duoc 1y giai 1a do cac hat nano coban di 1am ting ham luong cac
chat c6 hoat tinh sinh hoc trong cdy do chung tham gia vao thanh phan cic enzym hoic
hoat héa chung. Nhu vay, hat nano coban khong phdi tdic dong nhu nhitng dang phan
bon 1a thong thudng hay dang phan vi lugng ma nd tic dong nhu mot dang truyén ning
lugng “tu than”
3.3. Anh hwéng ciia nong dé nano coban tgi chlorophyll trong thin va ld ddu twong

Chlorophyl trong 14 ciia cay dau twong ting dan qua cac cong thirc duoc xir 1y
bang hat coban ¢ nong do tir 0,5 — 25 mg/l sau d6 giam dan tir 50 — 1000 mg/L. Khi
tang nong do xir 1y 1én téi 500 - 1000 mg/L thi cay dau tuong c6 dau hidu bi trc ché.

cho hat dau tuong phat trién.

Bdng 3.4. Anh hwéng ciia nong dg hat nano coban ti chlorophyl trén 1d va théan cdy

ddu twong
La Than

Nong d6 chl Chl
Coma) | iy | o) | & | i) | (o) | &2
(mg/g) (mg/g)

0MdC) | 147 | 050 | 197 | 025 | 015 | 0.40
05 147 | 052 | 199 | 022 | 013 | 035
25 158 | 059 | 216 | 019 | 012 | 031
5 163 | 060 | 223 | 009 | 008 | 017
25 175 | 058 | 233 | 027 | 036 | 0.62
50 149 | 057 | 206 | 037 | 081 | 1.8
250 116 | 095 | 212 | 034 | 063 | 097
500 089 | 048 | 137 | 044 | 062 | 1.05
1000 057 | 024 | 081 | 016 | 023 | 039
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Quan sat hinh thai ctia cay va mau sac 14 cho thay: mau sac 14 dau tuwong bi vang va

chiéu cao cay bi giam di rd rét (hinh 3.2). Diéu nay ching té xir Iy bang hat nano coban

& ndng do tir 500 - 1000 mg/L s& anh huéng quang hop cia cdy, lam mat kha ning tong
hop diép luc cua la.

Hinh 3.1. Hinh dnh thi nghiém xit Iy theo nong do hat nano coban

4, KET LUAN

Xt 1y ddu twong bang cac hat nano coban trude khi gieo sé& anh huong téi sinh

truong cia cdy dau twong ¢ giai doan nay mam. Tur 0,5 — 5 mg/L 1a khoang nong d¢ tdi

wu cho xir Iy hat ddu tuong cho ty 1& ndy mam cao hon di chung tir 3 — 7 %; cay con

cao hon 2 — 2,5 cm, dic biét chlorophyll trong 14 cao hon tir 7 — 18% so véi ddi chimg.

Ngoai ra, & khoang nong do 16n hon 50 mg/L nano coban sé& trc ché sy phat trién cua

dau tuong.
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