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TOM TAT

Treén dat phén, phan lan (P) sau khi bon thuong bi c6 dinh nhanh chong do phan tmg véi cac ion
AI3* va Fe3', lam giam tinh hitu dung ctia P d6i véi cay trong. Viéc lua chon loai phan béon phit
hop sé gop phan cai thién nang sudt lda trén loai dat nay. Muc tiéu nghién cttu nham danh gia
hiéu qua ctia phan NPK polyphosphate d6i véi sinh trudong, nang suat lua va ham luong P thanh
phan trong dat phen tai tinh Tay Ninh. Thi nghiém duoc bé tri theo kiéu khoi hoan toan ngau
nhién véi 6 nghiém thic va 3 1an lap lai & vu dong xuan nam 2023 - 2024: (1) NPK 16-16-8 + TE
cong nghé polyphosphate (SPM6), (2) NPK 16-16-8 + TE cong nghé vo vién hoi nuéc (SPM7), (3)
NPK 16-16-8 + 13S cong nghé vo vién hoi nuéc (SPMS8), (4) NPK don, (5) khuyét NPK va (6)
khuyét P. Két qua cho thdy, nghieém thitc SPM6 dat nang suat lda cao nhat va khac biét c6 y nghia
thong ke so voi SPMS8, NPK don, khuyét NPK va khuyét P; déng thoi dat hieu qua nong hoc st
dung P cao nhat. Tuy nhién, ham luong P c6 dinh boi lién két voi Al3* va Fe3* khac biét khong co

y nghia thong ke giita cac nghiém thiec.

Tt khoa; Dat phen, ndng suét hia, P cé dinh boi lién két voi AI3°, Fe3*, NPK polyphosphate.

1. DAT VAN BE

béng bang song Ctru Long 1a ving san xuat
lua trong diém cua Viét Nam, dong vai tro chién
luoc trong an ninh luong thuc quoc gia. Trong
tong dién tich dat nong nghiép ctia viung, dat
phén chiém khoang 1,0 - 1,6 triéu ha, trong do6 lua
(Oryza sativa L) 1a cay trong chu luc. Pac diém
no6i bat ctia dat phén 1a ham luong leu huynh cao,
pH thap (3,3 - 4,7), giau cac khoang sit (Fe) va
nhom (Al). Trong moéi truong pH thap, ham luong
Al trao déi gia tang dang ké, gay doc truc ti€p len
cay trong. O pH thép, P dé& dang két hop voi Fe3'
va AI3* tao thanh cac hop chat khong tan (Fe - P
va Al - P), lam giam manh luong P dé tiéu trong
dat cho cay tréong hap thu [1]. Theo Tran Vin
Diing va cs (2025) [2], khoang 5% tong P ton tai
dudi dang P dé tieu (NaHCO,-Pi) trén dat pheén.

Vi vay, viéc tmg dung phan boén cong nghé cao la
xu thé tat yéu dé nghé trong laa co thé ton tai va
phat trién bén vimg truéc nhing thach thic vé
bién dé6i khi hau.

Giai phéap dinh duong toan dién giup cay trong
chong chiu duoc stress va gia ting hiéu suat st
dung phan bon. Polyphosphate 1a mot dang phan P
¢6 cau truc chudi dai, khi vao dat sé thiy phan dan
thanh orthophosphate - dang P ma cay tréng cé
thé hap thu truc ti€p [3]. Co ché thiy phan cham
nay duoc cho 1a ¢6 thé duy tri ham luong P hitu
dung trong dat trong thoi gian dai hon, dong thoi
han ché su c¢6 dinh P boi Fe3* va A3*, dac biét la
trén dat phen. Vi vay, nghién cttu duoc thuc hién
nhim danh gida hiéu qua cta phan NPK
polyphosphate d6i véi sinh trueong, nang suat lua
va su phan bo cac dang P trong dat phén.
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2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Dia diém va vat liéu nghién cttu

Thi nghiém duoc thuc hién trén dat phén tai
ap Thanh An, xa Thanh Hoa, tinh Tay Ninh tw
thang 11/2023 dén thang 2/2024. bay 1a khu vuc
canh tac lua 3 vu/nam, bao gdm: vu dong xuan (ti
thang 11 - 2), vu xuan he (tir thang 3 - 7) va vu thu
dong (tir thang 8 - 11). Dac tinh dat thi nghiém co6
pH thap (4,18), thuéc nhom “chua nhiéu”, day la
yéu to bat loi cho su sinh truéng cta cay lua do
han ché kha nang hap thu dinh duong, dac biét 1a
P httu dung. Ham lwong EC (1: 2,5) dat 0,76
mS/cm & muc thap, cho thdy dat khong bi man
dang ké. Ham luwong C hitu co & mtc cao (10,3%)
[4]. Theo Landon (1984) [5], ham luong N tong so6
& mtc thap (0,22 % N), trong khi P téng s6 va K
téng s6 & muc trung binh véi gia tri lan luot 0,1%
P,0O; va 0,97 % K. Su phan bé P thanh phan trong
dat duoc mo ta trong hinh 1.

H,0-Pi
0%, 1,47 mg/kg

H,0-Pi
1%, 2,53 mg/kg
[ NaHCO;-Pi

P con lai

24%, 113 mg/kg r 16%, 75,4 P mg/kg
NaHCO;-Po
2%, 7.01 mg/kg
HCI-Pi ——
3%, 12,4 mg/kg” T
NaOH-Po .
NaOH-P1

16%, 75,3 mg/kg 38%, 174 myke
0,

Hinh 1. Su phan bg thanh phan P trong dat phén

Céc san pham NPK thuong mai dang leu hanh
trén thi truong duoc st dung trong thi nghiém, cu
thé nhu sau:

- SPM6: NPK 16-16-8 + TE san xuat theo cong
nghé polyphosphate, dai dién nhom phan NPK
polyphosphate Ca Mau.

- SPM7: NPK 16-16-8 + TE san xuat theo cong
nghé vo vién hoi nuoc (day chuyén san xuat phan
boén tao hat hoi nuéc NPK 1 hat (pns.vn).

- SPM8: NPK 16-16-8 + 13S san xuat theo cong
nghé vo vién hoi nudc.

2.2. Phuong phap nghién ctru

Diéen tich 6 thi nghiém 1a 25 m?* G x 5 m).
Téng so 6 thi nghiém 1a 18 6 (6 nghiém thic x 3
lap lai). Téng dién tich thi nghiém 450 m?/thi
nghiém (chua bao gom duong dan nudc, bo bao).
Puong dan nudc co kich co 0,15 m? (chiéu rong x
chiéu cao x chiéu dai, 0,5x 0,3 x 5 m). Mdi bo bao
ngin cach 6 thi nghiém c6 kich co 0,09 m? (chiéu
rong x chiéu cao x chiéu dai, 0,3 m x 0,3 m). Cac
bo ngan nuoc duoc pha bat dé chiac chian khong
cho nudc tran sang cac 6 thi nghiém khac. Thi
nghiém duoc bo tri theo kiéu khoi hoan toan ngau
nhién (RCBD) bao gém 6 nghiém thic voi 3 lan
lap lai (Bang 1). Cac nghiém thitc duoc bon cung
mot cong thirc phan bon la 90 N - 53 P,O; - 38 K,O
(kg/ha/vu). Phan v6 co st dung trong thi nghiém
bao gom: Ure (46% dam), D.A.P (46% P,O,), KCl
(60% K,0). Liéu luong va thoi diém bon phan tinh
trén dién tich thi nghiém trinh bay trong bang 1.

Bang 1. Liéu luong phan bén qua cac giai doan (g/25 m?)

Nghiém Luong phan bon (g/25 m?)

thirc Lan 1 (10 NSS) Lan 2 (20 NSS) Lan 3 (40 NSS) Téng cong

SPM6 100gurea+150 g 100 g urea + 300 g 50g KCl1+375¢g 200 g urea + 50 g KCI +
SPM6 SPM6 SPM6 825 g SPM6

SPM7 100gurea+150 g 100 g urea + 300 g 50g KCl1+375¢g 200 g urea + 50 g KCI +
SPM7 SPM7 SPM7 825 g SPM7

SPMS 100gurea+150 g 100 g urea + 300 g 50g KCl1+375¢g 200 g urea + 50 g KCI +
SPMS8 SPMS8 SPMS8 825 g SPM8

NPK don 1325gurea+52,5g | 162,5gurea+105g 80gurea+130 g 375 gurea+288g D.AP
D.A.P+20 g KCl D.A.P+40 g KCl D.A.P +100 g KCl +160 g KCl
ml\};}gt Khong bon Khong boén Khong bon Khong bon
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1525 gurea+20 g

Khuyét P KCl

KCl

205 gurea+40 g

488 kg urea + 160 kg
KCl

130 gurea+100 g
KCI

Ghi chu: NSS: Ngay sau sa.

2.3. Phuong phép thu thip cic chi tiéu noéng
hoc

Cac chi tiéu nong hoc duoc thu trong 2 khung
dién tich 0,25 m? va danh dau co dinh trong 6 thi
nghiém vao cac giai doan 20 ngay sau sa (NSS)
(truwdc bon phan lan 2), 40 NSS (trudc bon phan
dot 3), 60 NSS (trudc khi tré bong). S6 choi duoc
dém toan bo so6 choi c6 du 3 14 laa. Chiéu cao duogc
do tir mat dat dén vi tri cao nhat trén méi cay. Chi
s6 SPAD (thu thap 10 cay/khung dién tich 0,25
m?), Do trén cay me cta bui lua, chon 14 thanh
thuc (thdy ro cuon 1a) (14 thu 2), khong bi sau,
bénh, do gitta mép 1a va gan 1a ngay vi tri 1/3
chiéu dai 14 laa tinh tir chot 1a. Nang sudt lua thuc

té duoc xac dinh trén khung dién tich 5 m? cia
moi 6 thi nghiém. Nang suat lua thuc t€ duoc tinh
quy vé am do 14%.

Hiéu qua nong hoc ctia phan P (AEP) = (GY,p
- GYOP) / FP

Trong do6: GY,p 1a nang suat & 16 bon P; Gy 1a
nang suat & 16 OP; FP 1a luong phan P bon vao 53
kg P,O;/ha/vu

2.4. Phuong phap phan tich céc chi tiéu trong
thi nghiém

Céc chi tieu hoa hoc dat nhu: pHy,o, EC, chat
hitu co, N téng s6, P téng s0, K téng s6, CEC va P
thanh phan duoc thé hién trong bang 2.

Bang 2. Phirong phap phan tich mau dat

STT t(1:ehli Don vi Mo ta phuwong phap Tai liéu tham khao
Trich dat: nuoc theo ty 1é 1: 2,5 va xac dinh do _
1 PHizo chua bing pH ké TCVN 5979:2007 [6]
9 EC mS/cm T?ch.(?at: ?uO’c the(ity lé 1: 2,5 va xac dinh do TCVN 6650:2000 [7]
dan dién bang EC ké
Xac dinh bang phuong phap Walkley-Black,
Chit 1934. C hitu co dugc oxy héa biang hén hop
3 hitu co % C K,Cr,0,:H,SO, va xac dinh lwong thira K,Cr,O, | TCVN 6650:2000 [8]
sau khi oxy hoa C hitu co bang dung dich
FeSO, 0,5N
N tén N téng s6 duoc vo co bang hén hop CuSO, Se
4 . £ % N va K,S0,, duoc xac dinh bang phuong phap | TCVN 6498:1999 [8]
S0 Kjeldahl.
P téng s6 duoc vo co bang hén hop H,SO, va
P tén HCIO,, duoc xac dinh bing phuong phap so
5 o5 g % P,O4 mau st dung phosphomolybdate voi chat khit | TCVN 8940:2011 [9]
la ascorbic axit trén may quang phé & buoc
song 880 nm
K tong . K téng s6 duoc vo co bang hon hop H,SO, va .
6 sO % K0 HCIO,, do bang may hap thu nguyén ti TCVN 8660:2011 [10]
Thay thé cation hdp phu trong dat bing ion TCVN 6646:2000 [11]
7 CEC cmol./kg | Ba* cua dung dich BaCl,. Sau do, xac dinh
luong ion Ba®* thay thé boi Mg* thong qua st
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Chi
tiéu

Don vi

Mo ta phuwong phap

Tai lieu tham khao

dung dung dich MgSO, dé diy ion Ba®* ra khoi
hé hap phu. Chudn d¢ bing dung dich EDTA
0,01M

8 thanh
phan

mg/kg

P duoc trich lan luot véi nuoc khir khoang,
NaHCO, 0,5 M, NaOH 0,1 M, HCI 1 N. Ty lé
dat va dung dich trich 1a 0,5 g dat + 30 mL dung
dich. D6i véi mdi buoc trich, P duoc xac dinh &
2 dang P v6 co (Pi) va P httu co (Po). Po duoc
xac dinh qua hiéu ctua Pt - Pi. Trong do, Pt
(téng cta Pi va Po trong méi budc trich), so
mau sau khi vo co dung dich bang hén hop
H,SO, dam dac va H,0,. P con lai, vo co hoa
phan dat con lai véi H,SO, dam dac va HCIO,.
Cac dung dich duoc xac dinh bang phuong
phap so mau st dung phosphomolybdate véi
chat khtr 1a ascorbic axit trén may quang phé &
budc song 880 nm

Hedley va cs (1982)
[12]

2.5. Xtz ly s6 liéu

S6 liéu duoc phan tich thong ké bang phan mém
SPSS phién ban 20. So sanh cac gia tri trung binh
gitta cac nghiém thirc dé tim sw khac biét c6 y nghia

A)

Chiéu cao (cm)

120

100 A

80

60 A

40 A

20

bang phép kiém dinh Tukey & mitc y nghia 5%.

B)800

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia phan NPK Polyphosphate
Ca Mau dén cac chi tiéu sinh trudng lta
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(=]
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Hinh 2. Anh huéng ctia sén phdm NPK Polyphosphate Ca Mau

dén chiéu cao cay lua trén dit phén

Ghi chu: SPM6, NPK Ca Mau 16-16-8 + TE sdn xuét theo cong nghé polyphosphate; SPM7, NPK 16-
16-8 + TE sdn xuat theo cong nghé vo vién hoi nudc; SPMS, NPK 16-16-8 + 13S sdn xuét theo cong nghé
vo vién hoi nuoc, NPK, sir két hop phan don ure (46% dam), DAP (46% P,0,), kali clorua (60% K,O),
khuyét NPK: Khong bon phéan, khuyét P- chi bon ure (46% dam), kali clorua (60% K,O).
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Két qua ¢ hinh 2 cho thdy, chiéu cao cay laa &
nghiém thuc st dung NPK Ca Mau cong nghé
polyphosphate (SPM6) khong khac biét cé y nghia
thong ké so voi cac nghiém thic SPM7, SPMS,
NPK don va khuyét P. Pang chu y, s6 chéi hitu
hiéu cao nhat & nghiém thirc SPMB6 tai giai doan 40
NSS va 60 NSS (Hinh 2B). Trong khi d6, nghiém
thirc khuyét P c6 so chéi hitu hiéu thap hon so véi
cac nghiéem thic duoc bon day da P, mac du khac
biet khong c6 y nghia thong ké (Hinh 2B). Két qua
nay phu hop v6i két qua nghién ctru truée day cho
rang, vai tro cta P trong thuc ddy phan héa dé
nhanh va phat trién bo ré [13]. Ngoai ra, nghiém
thic khuyét NPK ghi nhan gia tri chiéu cao, so
chéi hiru hiéu va chi s6 SPAD thap nhat so véi cac
nghiém thic khac. Diéu nay cho thay, viec thiéu
hut dong thoi N, P va K gay anh huong tieu cuc

A) 6.0 B) 200
a
50 -
1 _ 150 -
o _
40 - 2 ab o
=11]
= 2100
230 1 g 8
5 s
20 - o 20 X
-
C
m > =
0,0 -

SPM6 SPM7 SPM8 NPK KhuyétKhuyét
NPK P

dén qua trinh téng hop diep luc va su phat trién so
choi hiru hiéu [14].

3.2. Anh huéng cia san phdm NPK
polyphosphate Ca Mau dén ning sudt lua

Nghiém thitc bon NPK Ca Mau cong nghé
polyphosphate (SPM6) cho ning suat lda cao nhat,
dat 4,81 tan/ha, khac biét c6 y nghia thong ké so
voi cac nghiém thiee SPM8, NPK don, khuyét NPK
va khuyét P (Hinh 3A). Diéu nay c6 thé do dang P
polyphosphate thity phan cham giup duy tri néng
do P hiru dung trong dat trong thoi gian dai hon
giup cay lua hap thu lién tuc & cac giai doan sinh
truong quan trong. Nguoc lai, nghiém thie khuyét
NPK cho nang suat lua thap nhat do thiéu dong
thoi ca 3 nguyén to da luong thiét yéu, lam giam
chiéu cao cay, so6 choi hiru hiéu va chi s6 SPAD.

SPM6 SPM7 SPMS8 Khuyét NPK

Hinh 3. Anh huéng ciia sdn phdm NPK polyphosphate Ca Mau dén
(A) ning suat lda va (B) hiéu qua nong hoc cia P trén dit phén

Két qua hinh 3B cho thay, hiéu qua nong hoc
ctia phan P voi gia tri trung binh bién dong trong
khoang tir 0 - 15,4 kg hat/kg P.Os. Mic du cung
luong P bon vao dat, hiéu qua nong hoc st dung P
tren nghiém thic SPM6 dat gia tri cao nhat (15,4
kg hat/kg P), tiép dén la SPM7 (9,0 kg hat/kg P)
va SPM8 (4,5 kg hat/kg P). Nguoc lai, nghiém

thitc NPK don stt dung nguén P tit DAP khong ghi
nhan hiéu qua noéng hoc, cho thay P & dang D.A.P
dé bi co dinh nhanh chéng boi Fe3' va AI3* trong
dat phen, lam gidam kha nang hap thu cta cay lua.

3.3. Ham luong P thanh phan trong dat gitta
cac san phdm phan NPK

Bang 3. Ham lugng P thanh phan trong dit giira cAc nghiém thirc
Nghiéem | H,0- H,0- | NaHCO, | NaHCO,- | NaOH- | NaOH- | HCL- P
thic Pi Po Pi Po Pi Po P con lai
mgP/kg

251+ | 427+ | 621+ | 294+ 139 + 119+ | 814+

SPM6 0,17 0,45 17,1 189 |2B=ET8 | 994 3,91 19,1
SPM7 297+ | 351+ | 585+ | 161+ | 188+ 142 + 101+ | 773+
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0,48 0,98 16,5 12,7 35,3 9,29 3,74 5,74
SPMS 1,87 + 5,66 + 55,9 + 28,1+ 198 + 128 + 10,6 + 81,9+
0,55 2,11 13,9 12,9 42,4 11,5 3,00 12,5
4,27 + 2,62 + 54,1+ 21,0+ 197 + 137 + 73,6 £
NPK don 1,13 0,68 5,18 11,2 22,4 39,1 824+13 3,71
Khuyét 1,93 + 1,05 + 68,7 + 9,38 + 175+ 45,2 + 13,0 + 108 +
NPK 0,19 0,23 34,1 2,70 78,9 8,13 9,43 23,3
Khuyét P 6,51 + 1,31+ 44,3 + 7,85 + 155+ 136 + 7,86 + 70,9 +
1,51 0,48 13,9 4,69 25,4 25,7 1,04 1,51

Két qua & bang 3 ghi nhan ham luong P thanh
phan gitta cac nghiém thitc khac biét khong cé y
nghia thong ké. Ham luong luong P lien két voi AP
va Fe* (NaOH-Pi va NaOH-Po) cao hon ham luong
P hittu dung (NaHCO,-Pi va NaHCOsPo), diéu nay
khang dinh tinh trang c6 dinh P trong dat.

4. KET LUAN

Két qua cho thiay hiéu qua ctia san pham
SPM6 - NPK Ca Mau cong nghé polyphosphate
g6p phan nang cao nang suat lda trén loai dat cé
diéu kieén canh tac khé khan nhu dat pheén. Tuy
nhién, dé danh gia toan dién hon vé hiéu qua cta
san pham, can thuc hién thém cac thi nghiém
trong nhing vu tiép theo dé danh gia hiéu qua lau
dai cta san phdm. Tiu d6 cé thé dua ra nhimg
khuyén nghi cu thé hon cho nong dan canh tac laa
& dong bang song Ctru Long.
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Abstract

In acid sulfate soil, applied phosphorus (P) is often rapidly fixed due to reactions with Al** and
Fe®" ions, reducing its availability to plants. Selecting an appropriate fertilizer is therefore
essential to improving rice yield on this soils This study aimed to evaluate the effectiveness of
polyphosphate NPK fertilizer on rice growth, yield and soil P fractions on acid sulfate soil. The
field experiment was conducted during the Winter- Spring 2023 - 2024 in Tay Ninh province using
a randomized complete block design with six treatments and three replications: (1) NPK 16-16-8 +
TE with polyphosphate technology (SPM6), (2) NPK 16-16-8 + TE using steam granulation
technology (SPM7), (3) NPK 16-16-8 + 13S using steam granulation technology (SPMS8), (4)
conventional NPK, (5) no NPK application and (6) no P application. The results showed that the
highest rice yield was observed in the SPM6 treatment, which was significantly higher than those
of SPMS8, conventional NPK, no NPK and P applications. SPM6 also recorded the highest
agronomic P-use efficiency. However, Al- and Fe-bound P fraction was no statistically different
among treatments.

Keywords: Acid sulfate soil, rice yield, Al- and Fe-bound P, NPK polyphosphate.
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