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SUMMARY

EFFECTS OF ZnO NANO FERTILIZER ON GROWTH, YIELD AND QUALITY
OF MAIZE (Zea mays L) IN PHU BINH, THAI NGUYEN

Zinc (Zn) is a micronutrient, which is involved in activating many physiological and biochemical
processes. The Zinc deficiency is a worldwide nutritional constraint for crop production in many types
of soil, particularly in maize growing. This study was carried out in 2019 summer - autumn to evaluate
the effect of ZnO nano fertilizer on growth, yield and quality of Maize (Zea mays L) in Phu Binh, Thai
Nguyen. In one crop maize were sprayed with ZnO nano fertilizer with 5 fertilizer formulas: 10ppm
ZnO/m?, 30ppm ZnO/m?, 50ppm ZnO/m?, 70ppm ZnO/m’ and one control formula in which no ZnO
nano was used. The results showed that dose 50ppm ZnO/m?/crop resulted was the best formula,
highest yield, increased more 23,7% compared with the control formula. These results have important
implications for guiding the rational application of ZnO nano fertilizer and improving the grain yield
of maize in Thai Nguyen province.

Keywords: ZnO, nano, fertilizer, maize, growth, yield.

1. MO PAU chia khoa dé duy tri va ting nang suit cay ngo.
Ngb (Zea mays L.) 1a cay luong thuc c6 gia tri Ngoai cac chit dinh dudng da luong (N, P, K),
dinh dudng cao, dugc sur dung lam thirc &n cho ngd con can cac chat dinh dudng vi luong (Zn,
nguoi, dong vat va nguyén li€u thd trong céac B, Cu, Fe...). Trong s cac chét dinh dudng vi
nganh cong nghiép [1]. O Viét Nam, ngb 1a cay luong, k&m duoc coi 1a nguyén t& quan trong
luong thuc quan trong thir hai sau cay lta dugc nhét, boi kém 1 nguyén t6 thiét yéu cho su
trdng & nhiéu ving sinh thai khac nhau va sinh trudng va phat trién khoe manh cua ngd,
duoc coi 1a cay trdng xoa déi giam nghéo tai anh huéng dén qué trinh quang hop, téng hop
chc tinh ¢ diéu kién kho khan [2]. Nang suit protein, chéng chiu trude cac loai dich bénh
cdy ngd dang bi anh hudng boi su bién ddi khi [3]. Ngé 1a cay trong nhay cam nhéat dbi voi
hau va tinh trang thiéu chat dinh dudng, do d6 tinh trang thiéu kém va c6 muc tiéu thu kém
viéc cung cp cac chit dinh dudng thiét yéu 1a cao nhét trén mdi hecta. Do d6, tmg dung phan
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bon kém 1d mot bién phap hitu hi¢u dé cai
thién ning suit va chit luong ngd [3-4]. Phan
bon kém thuong 1a cac hop chét vo co, cac
chelat tong hop. Tuy nhién viéc bon phan k&m
vao trong dat dé bi rira trdi, cho hiéu qua thap
& pH dit cao, c6 thé giy ngd doc va gy chua
dat. Hién nay trén thé gii, phuong phap phun
nano oxit k&m qua 14 dugc coi 1a phuong phap
don gian, hiéu qua dé cung cap luong vi luong
kém thiét yéu cho ngé [5]. Nho ¢ kich thude
nhd, hoat tinh phan Gng cao, cac hat nano
oxit k&m c6 thé d& dang xam nhép vao cac té
bao dé tham gia vao qua trinh tong hop céc
enzyme can thiét cho viéc gia toc cac qua
trinh trao d6i chat trong cdy, kich thich cac
qua trinh sinh 1y trong cdy. O nghién ciru
trudc [6] ching t6i dd ché tao thanh cong
nano oxit k&m (cd kich thudc hat 20-60
nmm) bang phuong phip dién hoéa. Nghién
clru nay duoc tién hanh nhim danh gia hiéu
qua cta phan bon nano oxit kém khi phun qua
14 t6i sinh truong, ning suét va chét luong ngd
trong tai Pha Binh, Thai Nguyén.

2. THUC NGHIEM

2.1. Nguyén liéu va héa chit

Phan bon nano kém oxit ¢6 kich thude hat tir
20-60 nm, dugc pha trong nu6c cit hai lan véi
céc ndng do thich hop, sau d6 dem rung siéu
am trong 10 phut, d ling rdi cho vao lo bao
quan.

Gidng ngd lai NK4300 do Cong ty Syngenta
Viét Nam cung cép.

2.2. Phuong phap nghién ctru

- Pia diém va thoi gian: Thi nghiém duoc tién
hanh tai Huyén Phu Binh, tinh Thai Nguyén
trong vu Hé — Thu nam 2019, tir 20/6/2019 dén
20/10/2019.

- B6 tri thi nghiém: thi nghiém dugc b tri theo
phuong phép ngiu nhién hoan chinh gdm 05
cong thirc, 03 lan ldp lai. Cac cong thirc bao
gbm:

Cong thirc 1 (CT1- ddi chimg): khong phun
dung dich nano ZnO

Cong thire 2 (CT2): phun dung dich nano ZnO,
10ppm ZnO/m?/vu

Cong thire 3 (CT3): phun dung dich nano ZnO,
30ppm ZnO/m?*/vu
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Cong thuc 4 (CT4): phun dung dich nano ZnO,
50ppm ZnO/m?/vu

Cong thuc 5 (CT5): phun dung dich nano ZnO,
70ppm ZnO/m?vu

- Thoi diém phun: phun qua 1a trong cac giai
doan: cay dugc 3 - 4 14 (30% cong thtc ); cay
dugc 9 - 10 14 (30% cong thirc); cdy trd cd va
ra hoa (40% cong thtrc).

- Thi nghiém c6 lugng phén bon: 150kg N + 90
kg P,0s + 90 kg K,O + 2 tn phén hitu co vi
sinh)/ha [7].

- Dién tich 6 thi nghiém l1a 14,0m? Khoéang
cach tréng: 70 cm x 25 cm. Mat do tréng 6,5
van cdy/ha

- Viéc phan tich, theo ddi va cham soc theo qui
trinh cham s6c cay ngd [7-8].

- Sb liéu dugc tong hop va xir Iy thong ké
bang phin mém Excel va SAS 8.0.

2.3. Cac chi tiéu theo doi

Céc chi tiéu theo ddi dbi voi cay ngd gom co:
thoi gian sinh truong (ngay); cic chi tiéu vé
hinh thai: chiéu cao cdy (cm), chiéu cao dong
bép (cm), chi s6 dién tich 1a (14); tinh hinh sau
bénh hai (diém); nang suét va cac yéu t6 cAu
thanh nang suat; chat lugng ngo.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia nano oxit kém dén thoi
gian sinh trwéng ciy ngod

Két qua & bang 1 cho thiy, cac cong thirc phun
nano oxit k&m (CT2 dén CT5) cho thoi gian trd
¢0, tung phan, phun rdu, chin sinh 1y giam tir
3- 4 ngay so v6i cong thuc dbi chung CT1,
trong d6 CT4 cho thoi gian sinh truéng 1a ngin
nhat. Khi ting ndng d6 nano oxit kém thi thoi
gian trd cd, tung phan, phun rau, chin sinh ly
¢6 xu huéng giam déan (trir CT5). Diéu nay c6
thé dugc gidi thich do céc hat nano oxit kém cé
kich thuéc nho hon kich thuée cac kénh dan
trén mang té bao (50 nm), do d6 chung dé
dang xam nhép vao cac to chirc bén trong té
bao dé tham gia vao qua trinh tong hop cac
enzyme can thiét cho viéc ting tc cac qua
trinh trao ddi chat trong cay [9-10].



Bdng 1. Anh huéng ciia nano oxit kém dén thoi

gian sinh trudng cdy ngo

3.2. Anh huéng ciia nano oxit kém dén cac
chi tiéu hinh thai cay cay ngo.
Két qua bang 2 cho thiy, cac cong thirc phun

Thoi gian tir khi trong dén... nano oxit k&m (CT2 dén CT5) dd lam ting
Céng thiie (ngay) ’ chiéu’ cao cdy, chiéu cao déng bip, scf) 1a/cay,
Tré | Tung | Phun Chm chi s0 dién tich 14 so véi cong thire doi ching
oS phén rAu SHTh (CT1), trong d()’ CT4 cho céc chi tiéu hir}h thai
ly cay ng6 lon nhat & muc tin cdy 95%. Diéu nay
CT1(bC) 62 65 67 108 ching t6 CT4 dd cung cip vi lugng k&m cho
cdy mot cach can ddi, phu hop, gitip cay dié
CT2 58 | 61 63 | 104 y mo” cach cal <ol, PR 9P, SHp cay aIE
hoa sinh trudng va phat trien tot. Nano oxit
CT3 58 60 62 103 kém c6 kha nang xuc tac quang, lam tang kha
CT4 57 53 60 102 ndng quang hop ciia ciy ngo, tao ra' Ph1eu na?ng
luong hon cho qua trinh phat trién va sinh
CT5 59 61 63 103 truong cla cdy trong, lam ting manh chi sb
dié¢n tich 14 [9].
Bdng 2. Anh hieéng ciia nano oxit kém dén cdc chi tiéu hinh thai cdy ngé
. i Chiéu cao ciy Chiéu cao S6 1a/cay Chi s dién tich 14
Cong thire B ‘ i 2vs 2 Ak
(cm) dong bap (cm) (1) (m*1a/m* dat)
CT1(bC) 235,44 111,8% 19,6 3,601
CT2 240,3%® 112,5% 19,5° 3,83¢
CT3 239,8% 112,8° 20,12 4,02°
CT4 242,5° 115,22 20,42 4,15°
CT5 237,6% 110,9¢ 20,22 4,04°
LSDy .05 2,53 1,71 0,45 0,11
CV% 0,58 0,84 1,24 1,52

Ghi chit: LSDys la khdc biét ¢6 y nghia thong ké
nhé nhat. CV% la hé s6 bién thién. Cac chir cdi

a, b, ¢, d la khadc biét c6 y nghia 6 mirc 95%.

3.3. Anh hwéng ciia nano oxit kém dén kha
ning chdng chiu siu bénh hai ciy ngd

Bdng 3. Anh huéng ciia nano oxit kém dén mirc dp nhiém sau bénh hai cdy ngé

. . Sau duc thian Bénh khé vin Bénh dém 14 nhé Bénh gi sit
Cong thirc .Z .Z . X . X
(diém) (diém) (diém) (diém)
CT1 (DBC) 3 2 2 2
CT2 1 1 1 1
CT3 1 1 1 1
CT4 1 1 1 1
CT5 1 1 1 1

Ghi chi: Sau duc than, Bénh khé van, bénh
dom ld nhé, bénh ri sdt danh gia theo thang
diém 1-5 ciia AVRDC. Piém 1: rat khoé; diém

5 rat yéu
Két qua theo ddi kha ning chdng chiu sau bénh
hai cdy ngé (bang 3) cho thdy, bénh khé van,




bénh dém 14 nho, bénh gi sat déu xudt hién &
cac cong thic nhung & mic nhe (diém 1-2).
Céc cong thire phun nano oxit kém (CT2 dén
CT5) bi nhiém sau dyc than va cac bénh hai ¢
mirc nhe (diém 1), con cong thirc ddi chimng
CT1 bi nhiém & muc trung binh (diém 3).
Nguyén nhén 1a do nano oxit kém c6 hoat tinh
khang khuan, thuc diy sy phat trién hé thong
mién dich cdy trong giup cdy trong chdng lai
cac bénh hai. C4c ion Zn" tao ra tir vat liéu
da pha hily mang té bao cua vi sinh vat, ngoai
ra cac peroxide sinh ra tir bé mat ciia ZnO da
{rc ché viéc phat trién cua vi sinh vat [11-12].

3.4. Anh hwéng cia nano oxit kém dén
ning suit va cac yéu té cdu thanh niing
suit ciy ngd

Két qua & bang 4 va bang 5 cho thiy cac cong
thitc phun nano oxit k&m (CT2-CT5) déu cho
cac yéu td cau thanh ning suat va ning suét ngd
cao hon cong thirc ddi chimg ¢ mirc ¢6 ¥ nghia
théng ké 95%. Trong d6 CT4 (phun 50ppm
ZnO/m2vu) 1a cong thirc cho cac yéu t& chu
thanh ning suat va ning suat ngd cao nhét, ning
sut thuc thu tang 23,7% so vai cong thuc dbi
chung CT1.

Bdng 4. Anh huéng ciia nano oxit kém dén cdc yéu t6 cau thanh ndng sudt cdy ngé

S6 Chiéu dai . . S6 hang S6 Khéi lwong
n . LA < Duong kinh . .
Cong thirc bap{cay bap bip (cm) hat/bap hat/hang 1000 hat
(bap) (cm) (hang) (hat) (gam)
CT1 (BC) 1 16,88¢ 4,11¢ 13,3¢ 35,18° 229,20°
CT2 1 17,820 4,78° 14,20 37,19% 237,13%
CT3 1 18,128 4,912 14,5 36,63% 238,05°
CT4 1 18,36 5,12% 14,8° 37,912 236,80°
CT5 1 17,32¢ 4,80° 14,3° 36,95%® 237,932
LSDo.0s 0,35 0,32 0,28 2,02 2,11
CV% 1,07 3,6 1,10 3,01 0,49

Ghi chii: LSDys la khdc biét ¢6 y nghia thong ké
nhé nhat. CV% la hé sé bién thién. Cac chir cdi

a, b, ¢, d la khac biét co y nghia ¢ mirc 95%.

Bdng 5 . Anh huong ciia nano oxit kém dén
ndng sudt cdy ngod

Cong Nang su,é"\t Niing suit | % sorv()'i
thire ly thuyeét | thuc thu doi
(ta/ha) (ta/ha) chirng
CT1 (BC)| 69,71° 63,044 100,0
CT2 81,40° 72,36¢ 114,8
CT3 82,18° 75,48° 119,7
CT4 86,36* 78,05° 123,7
CTS5 81,72° 73,16° 116,0
LSDy .05 1,70 1,52
CV% 1,16 1,15
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3.5. Anh hwéng ciia nano oxit kém dén chat
lwgng hat ngd

Két qua ¢ bang 6 cho thay, ham luong tinh bot,
duong, xenlulozo, protein trong cac cong thirc
phun nano oxit kém khong cé su khac biét
nhidu so véi cong thirc ddi chimg, ching t6
chat lugng hat ngd khong bi anh huéng boi
phén bon nano oxit k€m khi phun qua 1a. Ham
lugng Zn trong cidc miu ngd & cic cong thirc
thi nghiém déu dap tmg tiéu chudn an toan theo
qui dinh cia tb chirc Y té thé gioi (WHO).



Bdng 6. Két qud phan tich chdt hrong ngé hat sau thu hoach

Céne thiic Tinh bot Puong Xenlulozo % Protein Zn
8 (g/100g) (g/100g) (g/100g) ’ (g/100g)
CT1(bC) 32,54 8,45 7,10 10,18 0,068
CT2 31,48 8,82 7,25 10.50 0,065
CT3 32,86 9,17 7,51 10,81 0,071
CT4 33,15 9,38 7,43 10.96 0,066
CT5 33,31 8,98 7,33 10.85 0,070
Gidi han cho phép cuia WHO 0,2
4. KET LUAN 3. Muhammad Khalid Shabaz, Hakoomat Ali,

Phan bon nano oxit kém khi phun qua 14 da
kich thich sy sinh truéng va phat trién cia cay
ngo, gitp cdy ngd phat trién tot, cho ning suat
cao, chit lugng tdt, chéng chju tbt v&i su bénh
hai.

Gidng ngd lai NK4300 sinh truong va phat
trién thuan loi & ving dat Thai Nguyén, cho
ning sudt cao khi phun nano oxit k&m vai nong
do tr 10-70 ppm ZnO/m?/vu. Khi phun dung
dich nano ZnO véi néng d6 50ppm ZnO/m?*/vu
s& thich hop nhét cho sy sinh truong, phat trién
cua cay, cho ning suét cao nhat (78,05 tén/ha),
khong lam anh huéng dén chat lugng ngd.
Tir két qua thu dugc cho thiy can tiép tuc thir
nghiém phan bén nano oxit k&m ché tao dugc
& cac vu tiép theo, trén cac ciy trong khac dé
¢6 thé ung dung dai tra trong san xuit nong
nghiép 6 Thai Nguyén ndi riéng va Viét Nam
noéi chung.

Loi cam on: Cdc tdc gia xin chdn thanh cam
on B6 GD&PT dd hé tro kinh phi cho nghién
cibu nay théng qua dé tai cip bo. Ma sé
B2018-TNA-60
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