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TOM TAT

Nghién cttu duoc tién hanh tir vu mua 2021 dén vu xuan 2024 nham danh gia anh hudng cta
phan bén 14 hitu co nano PAN dén sinh trudng, kha niang chéng chiu sau, bénh, cac yéu to cau
thanh nidng suat, nang suat thuc thu va hiéu qua kinh té ctia mot s6 giong lua tai cac tinh phia
Bac (Ninh Binh, Nam Dinh, Ha Nam truéc day, nay 1a Ninh Binh, Nghé An, Ha Tinh). Thi
nghiém bé tri 2 cong thizc: (1) bon phan gdc theo tip quan dia phuwong két hop phun phan bén
14 hitu co nano PAN (1 L/ha pha 1.000 L nuéc, phun 4 1an & céc giai doan dé nhanh, 1am dong,
tré 5% va nuoi hat), va (2) doi chimg chi bén phan goc. Két qua téng hop 8 vu cho thdy, viec bé
sung phan bén 14 hiru co nano PAN gitp cai thién chiéu cao cay, kéo dai do xanh 14, ting s6 hat
chic/bong, gidm ty 1é hat 1ép va mic do nhiém sau, bénh chinh. Nang suat thuc thu tang tir 600
- 3.250 kg/ha loi nhuén tang thém 5,6 - 29,6 triéu déong/ha so voi doi chitng. Ngoai ra, mo hinh
stt dung PAN gép phan giam luong phan héa hoc, ha chi phi san xuat va han ché tic dong moi
truong. Két qua khing dinh hiéu qua va tiém ning nhan rong phan bon 14 hitu co nano PAN

trong san xudt lia & cac ving sinh thai khac nhau.

Titkhéa: Phan bon I4 hiru co nano, hia, sinh trudng, nang sudt, hiéu qua kinh té.

1. DAT VAN BE

Laa (Oryza satival..) 1a cay luong thuc chi luc
ctia Viét Nam, chiém trén 50% dién tich gieo trong
va hon 90% san luong lwong thuc hang nam [1].
Trong bdi canh bién d6i khi hau, xam nhap man,
dich hai gia ting va yéu cau san xuit nong nghiép
bén vimg, viéc gidm phu thudc vao phan bén hoéa
hoc nhung van duy tri ning suét va chat luong lua
1a thach thirc 16n d6i voi nganh trong trot.

Phan bén 14 hitu co, dac biét c6 nguon goc
sinh hoc, duoc xem 1a giai phap hiéu qua bé sung
dinh duong truc tiép qua 14, cai thién strc khoe cay
trong, ting kha ning chéong chiu va han ché tac
dong xau dén moi truong. Tuy nhién, hiéu qua cta
nhiéu loai phan bén 14 trén thi truong con han ché
do t6c @6 hap thu cham, ty 1é hao hut cao va ham
luong dinh duong kho dap tng kip nhu cau sinh
trudng cuia cay.

Cong nghé nano mé ra trién vong méi trong
nang cao hiéu suat stt dung phan bon. Cac nguyén
to trung luong nhu canxi (Ca) va silic (Si) dong vai
trd quan trong trong cdu tric thanh té bao, ting
cuong do cing cay, gidm d6 nga, nang cao kha
ning chong chiu sau, bénh va stress moi truong
2. O dang nano (1-100 nm), Ca va Si cé dién tich
bé mat 16n va kha niang thdm thau nhanh qua biéu
bi 14, giap gia ting hiéu qua hap thu dinh duong
Siddiqui va cs (2014) [3]. Nghién cttu ctia Liang va
cs (2015) cho thay bé sung nano Si c6 thé giam ty
lé d6 nga 15 - 30% va ting ning suat 8 - 12% trong
diéu kién bat loi [2], trong khi nano Ca gitp ting
ty 1é hat chic va kéo dai thoi gian quang hop hiéu
qua.

O Viét Nam, cac nghién cttu danh gia hiéu qua
cta phan bon 14 hitu co tich hop nano Ca va Si trén
lda con han ché, dic biét & quy mo san xuat hang
hoéa. Phan bon 14 hitu co nano PAN duoc phat trién
nhdm cai thién dong thoi sinh trudng, stic chong
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chiu va nang suat laa thong qua viéc két hop hitu
co, NPK v6i Ca va Si dang nano. Nghién cttu nay
duoc thuc hién nhim: Danh gia anh hudng cta
phan bén 14 hitu co nano PAN dén sinh trudng,
kha nang chong chiu sau, bénh, ting ning sudt,
giam phan bon gdéc va tang hiéu qua kinh té trong
san xuat lua.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu, thei gian va dia diém

Thi nghiém st dung phan boén 1a httu co nano
PAN (chtra 12% chat hitu co, 2% N téng s6, 3% P,O;
httu hiéu, 2% K,O hitu hiéu, 1,6% Ca httu hiéu, 1,6%
Si hitu hiéu, 3.000 ppm B) két hop bén phan géc
theo tap quan dia phuong.

Céc giong lua nghién ctru gom: Bac thom s6 7,
bai thom 8, Khang dan 18, VNR10, ST25, Huong
Binh, TH8 va nép Co Tien.

Nghién ctu duoc trién khai tir vu mua 2021
dén vu xuan 2024 tai cac tinh Ninh Binh gém ca
Ha Nam va Nam Dinh truéc day, Nghé An va Ha
Tinh, trén rudng san xuat ciia nong ho.

Dién tich mé6i mé hinh thit nghiém va moé hinh
doi chimg phu thuoc timg dia phuong.

Tinh Ninh Binh truéc day: 1) Vu mua - 2021:
Dién tich mé hinh thit nghiém 0,5 ha; dién tich mé
hinh d6i chung 0,5 ha; giong laa thit nghiem THS;

2) Vu xuan - 2022: Dién tich mé6 hinh thir
nghiém 30 ha; dién tich mo hinh déi chimg 4,5 ha;
giong laa thit nghiém Huong Binh;

3) Vu mua - 2022: Dién tich th& nghiém 20 ha;
dién tich mo hinh d6i ching 3,0 ha; giong laa thir
nghiém BC15;

Tinh Ninh Binh (Ha Nam truéc day): 1) Vu
mua - 2022: Dién tich tht nghiém 30 ha; dién tich
mo hinh ddi ching 3,3 ha; giong lua thir nghiém
Bic thom s6 7;

2) Vu xuan - 2023: Dién tich thir nghiém 50 ha;
dién tich moé hinh déi ching 3,0 ha; giéng lua thir
nghiém Khang dan 18;

Tinh Ninh Binh (Nam Dinh truéc day): 1) Vu
mua - 2023: Dién tich thit nghiém 9 ha; dién tich
mo hinh ddi chung 1,0 ha; giong lua thir nghiém
ST25;

2) Vu xuan - 2024: Dién tich tht nghiém 10,5
ha; dién tich mo hinh déi ching 1,5 ha; giong lda
thit nghiém nép Co Tién;

Tinh Nghé An: 1) Vu xuan - 2023: Dién tich
thit nghiém 40 ha; dién tich mé hinh déi ching 5,0
ha; giong lua thir nghiéem VNR10;

2) Vu hé thu - 2023: Dién tich tht nghiém 50
ha; dién tich mé hinh déi chimg 5,0 ha; giong laa
thit nghiém Khang dan 18;

Tinh Ha Tinh: 1) Vu hé thu - 2023: Dién tich
thit nghiém 40 ha; dién tich mo hinh d6i ching 5,0
ha; giong laa thir nghiém VNR10;

2) Vu déng xuan - 2024: Dién tich thir nghiém
50 ha; dién tich mé hinh d6i chimg 5,0 ha; giong
lta thit nghiém VNR10.

2.2. B6 tri thi nghiém va bién phap ky thuat

- Bo tri thi nghiém: So sanh 2 mé hinh: (A) Bén
phan goc dia phuong (giam 30% so voi d6i ching) +
phun PAN; (B) Déi ching chi bén phan géc.

Nén phan mo hinh ctia timg dia phuong nhu
sau:

MOo6 hinh két hop sir s A
bia phuong Tén phan bén dung PANQp Mo hinh doi chimg
Vu xuan Vu mua Vu xuan Vu mua
Phan ure (kg) /ha 166 83 250 333
‘ . Phan Super Lan (kg)/ha 417 333 555 555
Ninh Binh
Phan Kali clorua (kg)/ha 140 140 140 140
PAN (ml/ha) 4.000 4.000
Phan ure (kg)/ha 103 97 144 140
Ninh Binh Phan Super Lan (kg) /ha 292 278 417 417
Phéan Kali clorua (kg)/ha 97 92 140 140
PAN (ml/ha) 4.000 4.000
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Phan ure (kg) 153 89 219 125
Phan Super Lan (kg) 272 253 389 361
Ninh Binh
Phan Kali clorua (kg) 114 92 164 130
PAN (ml/ha) 4.000 4.000
Phan ure (kg) 158 158 220 220
Phan Super Lan (kg) 392 392 544 544
Nghé An
Phéan Kali clorua (kg) 82 82 112 112
PAN (ml/ha) 4.000 4.000
Phan ure (kg) 238 100 338 150
Phan Super Lan (kg) 560 300 800 420
Ha Tinh
Phan Kali clorua (kg) 116 100 206 140
PAN (ml/ha) 4.000 4.000

- Phun PAN: Liéu luong: 1 L PAN pha voi
1000 L nudc/ha/lan; thoi diém: (1) khi bat dau dé
nhanh (10 - 15 ngay sau cdy/sa), (2) khi bat dau
lam dong (40 - 55 ngay), (3) khi tré 5% va (4) nuoi
hat (chin sira).

2.3. Chi tiéu theo doi va xtt ly s6 lieu

Xt ly s6 liéu: So lieu thi nghiém duoc tinh toan
bang chuong trinh Excel trén may vi tinh.

Chi tieu do dém: chiéu cao cay, s6 bong/m?
s6 hat/bong, so6 hat chic/bong, ti 16% hat 1ép, khai
luong(g) /1000 hat, ning suat thuc thu (kg/ha),
mutc do nhiém bénh theo thang IRRI. Hiéu qua
kinh té: Tinh lai thuan = (Téng gia tri thu hoach-
Chi phi san xuat).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng cila phan bén 14 hitu co nano
PAN dén sinh trudng va phat trién ctia laa

St dung phan bén 14 hitu co nano PAN giup
cay laa dat chiéu cao va chiéu dai bong nhinh hon
so voi d6i ching, chi s6 SPAD tiang 9,1% phan anh
kha nang quang hop tot hon, trong khi ty 1é d6 nga
giam 22,8%, cho thdy, cay ctmg khoée va chéng
chiu diéu kién bat loi t6t hon (Bang 1).

Su gia ting vé chiéu cao cay, chiéu dai bong
va chi s6 SPAD (Bang 1) phan 4nh kha ning cai
thién qua trinh sinh truong, dac biét la hiéu qua
quang hop va tich liy vat chat kho. Viec giam ty le
dé nga cho thay phan bén 14 hitu co nano PAN gop
phan nang cao do cing cay, han ché thiét hai do
gio bao, dac biét & nhiing giai doan sinh truéng
nhay cam.

Bang 1. Anh hudng cfia phan bén 14 hitu co nano PAN dén c4c chi tiéu sinh trudng
va phat trién cia cic giong lta

Chi tieu bai chung PAN Cheénh lech (%)
Chiéu cao cay (cm) 1052+ 2,5 106,0+ 2,4 +0,76
Chiéu dai bong (cm) 248+0,9 25,0+0,8 +0,81
Chi s6 SPAD 38,5+1,2 42,0+1,3 49,10
Do cung cay (% d6 nga) 12,3+ 1,8 95+14 -22.80

Ghi chu: S0 liéu I4 gid tri trung binh gop tir nhiéu giong va dia phuong trong giai doan 2021 - 2024; +
do léch chudn; chénh Iéch tinh theo % so voi doi ching.
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3.2. Anh huéng ciia phan bén 14 hiru co
nano PAN dén mitc d6 nhiém sau, bénh

Phan bén 14 hitu co nano PAN lam giam ro6 rét
mutc d6 nhiém cac bénh chi yéu nhu dao o6n 14,
bac 14, lun soc den va sau hai chinh, ching té phan
bén 14 hitu co nano PAN gép phan nang cao stc
chong chiu cta cay. Giam dang ké mic do nhiém
cac loai sau, bénh chinh (Bang 2) co thé liéen quan
dén viéc cai thién stc khoe tong thé ctia cay, ting
cuong co ché phong vé tu nhién, giup nang cao
stc chong chiu thong qua bd sung trung, vi luong
va cai thién hoat tinh sinh hoc cta cay. Theo
Laane va cs (2018) [4] phun phan bon 14 c6 chita
Silic giap cai thién thanh té bao, 10p sap va cai
thién sinh héa nhu tang lignin, enzyme phong vé.
Ngoai ra, nghién citu cia Ng Lee Chuen (2019) [5]
cung chung két qua chi ra ring phun calcium
silicate cho lua lam ting lignin 14, gia tang tich lay
Si & m6 14 va gidm muc d6 bénh dao on (2. oryzae)
trén lua canh tac dang aerobic.

Béng 2. Anh hudng ctia phan bén 14 hitu co nano
PAN dén mirc 6 nhiém mét s6 sau, bénh hai
chinh trén cdc mé hinh thir nghiém

boi ching PAN
Sau/bénh (diém) | (diém)
Pao 6nla 5 3
Bacla 5 1
Lun soc den 0 0
Ray nau 5 1
Sau cuon la nho 5 3

Ghi chi: Thang diém 0 - 9 cia IRRI O =
khong nhiém, 9 = nhiém rat nang); so liéu I gid
tri trung binh gop tir nhiéu giong va dia phuong
tir vu mua 2021 - xuan 2024; thay doi tinh theo %
so vor doi chiing.

3.3. Anh huéng ciia phan bén 14 hitu co
nano PAN dén cac yéu t6 c4u thanh ning suit

400
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12,5 938 22,8 23,4
0 — N
S8 béng/m? Ty1é hatlép (%)  Khéiluong 1000
HDoichirng  ® PAN hat (g)

Hinh 1. Anh hudng ciia phan bén 14 hitu co nano PAN dén céc chi tiéu ciu thanh ning sudt

Ghi chu: So'liéu I4 gid tri trung binh gop tir nhiéu giong va dia phuong tir vu mua 2021 - xuan 2024; +
do léch chudn; chénh Iéch tinh theo % so voi doi ching

PAN giup ting sO bong/m? (+4,62%), so hat
chiac/bong (+7,41%), giam ty 1é hat lép (-21,6%) va
tang khoi luong 1.000 hat (+2,63%), day 1a co s&
quan trong dé nang cao niang suat. Cac yéu t6 ciu
thanh ning suit duoc cai thién ro rét, dic biét 1a
s6 hat chic/bong va ty 1é hat 1ép gidm manh,
khang dinh vai tro cta phan bén 14 hitu co nano
PAN trong qua trinh thu phén, thu tinh va nu6i
duong hat.

3.4. Anh huéng ciia phan bén 14 hitu co
nano PAN dén niing sudt va hiéu qua kinh t&

Theo cac két qua nghién ctu quoc té cho
thay bon Ca-Si két hop phun Si qua 14 cai thién
nang sudt, chat lugng hat, dong thoi giam tich lay
kim loai nang (Cd) trong hat. Nghién ctru cta
Juan Felipe Rivera va cs (2021) [6] ciing cho rang
bon calci-silicat ghi nhan gidm cuong d6 mot so
bénh, cai thién nang suat va chat luong hat laa.
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Két qua cac mé hinh thir nghiém cho chénh loi nhuan ting thém 11,53%, khang dinh hiéu qua
léch ning suat tang 9,56%, dan dén doanh thu va  kinh té cta viéc st dung phan bén 14 hitu co nano
loi nhuan tang lan luot 9,56% va 22,35%. Ty suat PAN (Hinh 2).
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Hinh 2. Anh huéng ctia phan bén 14 hitu co nano PAN dén ning sudt va hiéu qua kinh t€

Ghi chu: S6 liéu 13 gid tri trung binh gop tir nhiéu giong va dia phuong tir vu mua 2021 - xudn 2024; +
do léch chudn; chénh Iéch tinh theo % so voi doi chimng.

3.5. Hiéu qua ctia phan bén 14 hitu conano  ST25 va nép Co Tién cho muc tang loi nhuan cao
PAN dén lgi nhuén theo gidng nhat. Loi nhuan tdng manh & tat ca cac giong khao

Tét c4 cac giong thi nghiém déu cho loi nhuan  nghiém (Hinh 3) ching minh tiém nang tng dung
tang thém ti 5,6 - 12,4 triéu déng/ha, twong tng TONg rai cua phan bon 14 hitu co nano PAN trong
tang 13,5 - 27,3% so vdi doi chimg. Dic biet, giong nhiéu dieu kién san xuat.
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Hinh 3. Anh huéng ciia phan bén 14 hiru co nano PAN dén lgi nhan ting thém theo giéng lia

Ghi chi: S6 liéu 12 gid tri trung binh gop tir nhiéu vu va dia phirong, tir vu mua 2021 - xuin 2024, + do
léch chuan.
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Tic dong dén st dung phan bon va chi phi
dau vdo

St dung phan bén 14 hitu co nano PAN gitp
gidm luong phan dam va kali 1an luot 9,52% va
3,33%, giam chi phi phan bén 7,37% va téng chi
phi dau vao 5,36%, gop phan nang cao hiéu qua st

dung tai nguyén va bao vé moi truong. Viéc giam
lwong phan dam va kali st dung cho thay phan bon
14 hitu co nano PAN gitp tdi vu hoa hiéu qua st
dung dinh duong, gidm chi phi dau vao va tac
dong moi truong. Diéu nay phu hop voi muc tiéu
giam phat thai khi nha kinh tr sdn xuit nong
nghiép va nang cao hiéu qua kinh té.

Bang 3. Tac dong ctia phan boén 14 hiru co nano PAN dén ty 1é sit dung phan bén va chi phi dau vao

Chi tieu baéi chimg PAN Thay déi (%)
Luong phan dam sir dung (kg N/ha) 105+4 95+3 9,52
Luong phan kali str dung (kg K.0O/ha) 60 + 2 58+ 2 -3,33
Chi phi phan bon (trieu dong/ha) 95+0,3 8,8+0,3 7,37
Téng chi phi dau vao (triéu dong/ha) 28,0+0,9 26,5+ 0,8 -5,36

Ghi chu: S6'liéu 14 gid tri trung binh gop tir nhiéu giong va dia phuong, tir vu mua 2021 - xuin 2024; +

do léch chudn; thay doi tinh theo % so voi doi chung.

4. KET LUAN

Phan boén 14 httu co nano PAN chita cac thanh
phan dinh duong thiét yéu duéi dang nano nhuw
nano Canxi va nano Silic giup cai thién sinh
truéng, tang kha ning chong chiu sau, bénh, nang
cao niang suit va loi nhuan & cac giong lua khao
nghiém. Viéc st dung phan boén 1a hitu co nano
PAN gitip giam chi phi dau vao, han ché phan héa
hoc, g6p phan bao vé moi truong va mang lai hiéu
qua kinh té cao hon (loi nhuan ting 13,5 - 27,3%).
Két qua nay khing dinh tiém nang tng dung rong
rai ctia phan bon 1a hitu co nano PAN trong san
xuat lda. Dong thoi mé ra huong nghién ctu st
dung phan boén 1a hitu co nano PAN cho cac cay
trong khac nham tiét kiém chi phi san xuit, tang
ning suat, nang cao chat luong nong san va an
toan than thién méi truong.
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EFFECTS OF NANO PAN ORGANIC FOLIAR FERTILIZER ON GROWTH, YIELD
AND ECONOMIC EFFICIENCY OF RICE

Nguyen Thi Anh?, Hoang Hai Anh!, Tran Duc Hao?
! Dang Quang nano industry joint stock company
Abstract

The study was conducted from the Summer-Autumn season of 2021 to the Spring season of 2024
to evaluate the effects of nano PAN organic foliar fertilizer on growth, pest and disease resistance,
yield components, actual yield, and economic efficiency of several rice varieties in northern
provinces of Vietham (Ninh Binh, Nam Dinh, Ha Nam now Ninh Binh, Nghe An, and Ha Tinh).
Two treatments were arranged: (1) local basal fertilization combined with foliar application of
nano PAN (1 L/ha diluted in 1000 L water, sprayed four times at tillering, panicle initiation, 5%
heading, and grain filling), and (2) the control with only basal fertilization. Results from eight
crop seasons showed that the application of nano PAN improved plant height, maintained leaf
greenness, increased the number of filled grains per panicle, reduced unfilled grain percentage,
and lowered the incidence of major pests and diseases. Actual yield increased by 0.6 - 3.25 t/ha
(equivalent to 6 - 32.5 quintals/ha), while profit rose by 5.6 - 29.6 million VND/ha compared with
the control. In addition, the use of nano PAN reduced chemical fertilizer input, decreased
production costs, and mitigated environmental impacts. These findings confirm the effectiveness
and potential for large-scale application of nano PAN organic foliar fertilizer in commercial rice
production across different ecological regions.

Keywords: PAN organic nano foliar fertilizer, rice, growth, yield, economic efficiency.
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