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Abstract

The study aimed to evaluate the effects of potassium (K) and polysulphate [K,Ca,Mg(SO,),.2H,0] rates on maize
and cabbage to find out optimum fertilizer dose for the crops on degraded soil in Northern Vietnam. Six fertilizer
doses treatments were tested: CT1 (Farmers’ practice control) with N : PO, : K,O ratio of 180 : 90 : 120 for maize and
180: 90 : 150 for cabbage; CT2 (NP-K ) with 180 kg N ha™', 90 kg P,O, ha™' for maize and 80 kg P,O, ha™ for cabbage,
and zero K; CT3 (NP-K60); CT4 (NP-K_-S_); CT5 (NP-K,-S_); and CT6 (NP-K _ -S, ); all of which were applied
with similar N, P rates (180 kg N and 90 kg P,O, for maize, and 180 kg N and 80 kg P, O, for cabbage). K rate
increased from 60 to 120 kg K,O ha", and polysulphate of 214 (S, ), 321 (S.,) and 428 kg ha' (S ). The optimum
treatment was achieved with NP-K, -S_, which resulted in increasing both cabbage and maize yield 10 - 12% and
increased the profit of 3.5 million VND ha! for maize and 11.7 million VND ha™* for cabbage more than that of CT1
(Farmers’ practice control).
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ANH HUONG CUA PHAN POLYSULPHATE TGI NANG SUAT MOT SO LOAI
CAY TRONG TREN PAT XAM BAC MAU O MIEN BAC VIET NAM

Tran Minh Tién', Trdn Thi Minh Thu',
Tran Thi Thu Trang? Pham Thi Nguyét Ha’

TOM TAT

Nghién ctiu dugc tién hanh nhim ddnh gid dnh hudng cta liéu lugng kali va phan polysulphate
[K,Ca,Mg(SO,),.2H,0] v6i ngo6 va cai bap nham tim ra liéu lugng phan bon thich hgp cho mot s6 cay trong trén
dat xam bac mau mién Béc Viét Nam. Thi nghiém gom 6 cong thtic: CT1 (déi chiing) véi ty1é N : P.O,: KO la
180: 90 : 120 cho ngo va 180 : 90 : 150 cho céi bap; CT2 (NP-K)) véi lugng bon 180 kg N va 90 kg P,O,/ha cho ngo
va 180 kg N va 80 kg P,0,/ha cho céi bip va khong bén K; CT3 (NP-K60); CT4 (NP-K_-S_ ); CT5 (NP-K, -S .); va
CT6 (NP-K,,-S,,); tit ca cdc cong thiic déu bon Iugng N va P nhu nhau (giong CT2). Lugng K bén trong céc cong
thuc la tii 60 dén 120 kg K,O/ha va lugng polysulphate bén & miic 214 (tuong tng véi 50 kg S), 321 (75 kg S) va
428 kg (100 kg S)/ha. Két qua thi nghiém cho thay mitic bon t6i uu cho ca ngé va cai bap la & CT5 (NP-K, -S_,), ting
nang sudt ngd va cai bap 10 -12% va ting hiéu qua kinh té€ 3,5 triéu dong/ha véi ngd va 11,7 triéu doéng/ha véi cai bap.

T khéa: Polysulphate, dat xam bac mau, kali, luu huynh

1. DAT VAN DE

Polysulphate 1a mot loai phan bén 4 trong 1
méi trong ty nhién, cong thic hoéa hoc la
K,Ca,Mg(S0O,),.2H,O; trong d6é chita 48% SO,

nhe, sang mau va ngheo kiét hau hét cac chat dinh
dudng. Pat xdm bac mau mién Bic Viét Nam tuy
c6 dién tich khong 16n (khoang 230.000 ha), nhung
loai dat nay lai c6 y nghia v6 cing quan trong doi

(19,2% S); 17% CaO (12,2% Ca); 14% K, 0O (11,6% K)
va 6% Mg (3,6% Mg). Day la loai phan dugc danh
gid la c6 hiéu qua cao doi vé6i nhiéu loai cay trong,
nhat la véi cac loai cay c6 yéu cau cao vé dinh dudng
(www.polysulphate.com).

bat xam bac mau 1a tén goi do nong dan Viét
Nam dung d€ goi mot loai dét ¢é thanh phén co gisi

v6i san xudt ndng nghiép ctia mot s tinh mién Bac
Viét Nam nhu Vinh Phuc, Bic Giang, Ha Noi (H6
Quang Ptic va ctv., 2012). Nhiéu két qua nghién ctiu
vé dat xam bac mau cho thdy, dat xam bac mau tuy
c6 do phi nhiéu ty nhién thap, nhung lai c6 d¢ phi
nhiéu thuc té€ cao néu biét d4p dung cac bién phap
ky thuat phu hgp, ddc biét la st dung hgp ly va hiéu

' Vién Th8 nhudng Nong hoa; 2 Trung tAm Nghién ctiu DAt va Phan bén viing Trung du
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qua phéan bén cho cay trong (Tran Quoc Vuong va
ctv., 2014).

Véi muc tiéu tim kiém mot s6 loai phan bén méi
pht hop va c6 hiéu qua cho mot s cay trong chinh
trén viing ddt xdm bac mau mién Béc Viét Nam, viéc
nghién ctu anh huéng cua phan polysulphate t6i
nang sudt ngod va cai bap trén ving dat xam bac mau
tai Ha No6i va Vinh Phuc da dugc tién hanh.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

- Cay tréng: St dung cac gidng ciy trong phd
bién tai dia phuong, bap cai stt dung giong Nhat XX
xanh; ng6 giong LVN4.

- Phan bén: Phan polysulphate ciia Cong ty ICL
Ixrael (19,2% S; 12,2% Ca; 11,6% K va 3,6% Mg);
dam uré 46% N; DAP 16% N va 46% PO, lan Supe
Lam Thao 16,5% PO kali clorua 60% K,0O; phan
chuong la phan trau bo da G hoai muc.

2.2. Phuong phap nghién ctiu
2.2.1. Thiét ké thi nghiém

Thi nghiém géom 6 cong thic, dugc bo tri theo
phuong phap khéi ngau nhién hoan chinh, nhic lai
4 lan. Tong s6 24 6 thi nghiém, 24 m*/moéi 6. Cong
thic thi nghiém thé hién & bang 1.

Bang 1. Cong thic thi nghiém

Nguon kali (%)
Cong Ky hiéu li
thiic ’ Kali Polysulphate
clorua
.| béi chiing (bén
e nhu néng dan)
CT2" Nén
CT3  Nén+60kg K0 100
Nén + 60 kg K.O +
CT4 50 kg S 50 50
Nén + 90 kg K.O +
CT5 75kg S 50 50
Nén + 120 kg K.O
CT6 +100kg S 50 50

Ghi chii: * Cong thiic doi chiing (CT1): Ngb bén (cho

1 ha) 10 tan phan chuong + 180 kg N + 90 kg P,O, + 120
kg K,O (Kali clorua); Cdi bap bén (cho 1 ha) 15 tdn phin
chuong + 180 kg N + 90 kg P,O, + 150 kg K,O (Kali clorua).
**Nén (CT2): Nén (bon cho 1 ha ngé): 10 tdn

phan chuéng + 180 kg N + 90 kg PO ; Nén (bén cho 1 ha

2753

cdi bap): 15 tdn phan chudng + 180 kg N + 80 kg P,O..
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2.2.2. Chdm séc va quan ly cay trong

Thi nghiém ngo: Trong véi mat do 5 cay/m? Ngay
gieo hat 16/8/2016, ngay thu hoach 03/12/2016. Bén
phan 3 lan cho ngd: Bon 16t trudce khi trong 100%
phan chuong, 30% dam, 100% lan, 40% kali clorua
va 40% polysulphate; bon thuc lan 1 (khi cay 4 - 6
14) 40% dam; va bon thic 14an 2 (khi cay trd cd, phun
rau) 30% dam, 60% kali clorua va 60% polysulphate.

Thi nghiém cai bap: Trong v6i mat do 4 cay/m?
Ngay gieo hat 9/8/2017, ngay trong 16/8/2016, ngay
thu hoach 02/12/2016. Bén phan 5 lan cho cai bap:
Bon 16t trude khi trong 100% phan chuong, 50%
lan, 20% kali clorua va 20% polysulphate; bén thuc
lan 1 (sau trong 10 ngay) 30% dam; bon thic lan 2
(sau trong 30 ngay) 30% dam, 50% lan, 30% kali
clorua va 30% polysulphate; bén thuc lan 3 (sau
trong 40 ngay) 20% dam, 25% kali clorua va 25%
polysulphate; bon thic lan 4 (sau trong 50 ngay) 20%
dam, 25% kali clorua va 25% polysulphate.

Tuéi nudc, lam co va bao vé thuc vat cho ngo
va cai bdp trong thi nghiém theo nhu nong dan
dia phuong.

2.2.3. Phuong phdp theo doi, ddnh gid

- Theo doi thi nghiém theo Quy chuédn ky thuat
qudc gia vé gid tri canh tac va st dung ctia giong
ngd QCVN 01-56:2011/BNNPTNT; ldy mau tinh
nang suit theo Pham Chi Thanh va Nguyén Thi
Lan (1983). Hiéu qua kinh té cua st dung phan
polysulphate dugc udc tinh dya trén tong chi phi va
tong thu tit cac cong thiic thi nghiém.

2.2.4. Xu ly sé liéu
S6 liéu thu thap ti cac thi nghiém dugc xu ly

thong ké bang chuong trinh Excel va phan mém
IRRISTAT 5.0.
2.3. Thoi gian va dia diém nghién ctiu

- Thoi gian tién hanh thi nghiém: Tt thang 8 dén
thang 12 nam 2016.

- Dia diém nghién ctiu: Thi nghiém cho cai bap
tién hanh tai xa Tién Thang, huyén Mé Linh, thanh
ph6 Ha Noéi. Thi nghiém cho ngé vu Dong dugc
tién hanh tai xa Duy Phién, huyén Tam Duong, tinh
Vinh Phuc. Dt thi nghiém la dat xam bac mau trén
phu sa ¢6 (Plinthic Acrisols), véi mét s6 déc trung co
ban sau: Dat c6 thanh phén co gidi nhe (ty 1é cdp hat
cat chiém 20 - 24% va cap hat sét tii 12 - 18%); dat
chua pH wa B8 - 52 ngheéo hitiu co 0,8 - 1,2% OC;
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nghéo cdc chit dinh dudng: dam 0,08 - 0,12% N;
lan tong s6 0,03 - 0,08% PO, lan dé tiéu 8 - 15 mg
P,0./100 g dat; kali t6ng s6 0,2 - 0,5% K,O; kali dé
tiéu 6 - 12 mg K O/100 g dat; Ca** trong khoang
0,8 - 4,01d1/100 g dat va Mg** trong khoang 0,3 - 2,5
1dl/100 g dat.

III. KET QUA VA THAO LUAN

3.1. Anh huéng ctia phan polysulphate dén cay
ngd vu Dong

Boénluuhuynh (S) vakali (K) tii phan polysulphate
c6 anh hudng r6 dén cac yéu t6 cau thanh nang suat
cta ngd (Bang 2). Nang suit ly thuyét cta cay ngod
phu thudc vao 3 yéu t6: S6 hang trén bap, s6 hat trén
hang va trong lugng nghin hat. Mdc du s6 hang trén
bép gitia cac cong thic khong c6 sai khac 16n, déu
nam trong khoang 12 - 14 hang/bap; nhung s6 hat
trén hang c6 su khac biét rat ro, & cac cong thiic bon
90 - 120 kg K,O/ha (CT5 va CT6) cho s6 hat/hang
dat cao hon (40 hat/hang) con cong thiic khong
bén kali s6 hang/hat rat thap (~35 hat/hang). Trong
lugng nghin hat da c6 sy thay déi rét ro gitia khi bon
S, cdc cong thiic CT4; CT5 va CT6 ¢ trong luong
nghin hat ctia ngd cao hon hin so véi céc cong thiic
khac (dat tu 309 - 312 g). Két qua khong nhiing cho
th4y anh hudng ctia bon kali dén nang suit ngd, ma
con cho thdy bd sung S lam ting ning sudt ngd kha
rd. Két qué cling khang dinh r6 thém két qua nghién
ctiu clia Mussgnug va cong tac vién (2006), kali 1a
mot trong nhiing yéu t6 han ché vé dinh dudng doi
V6i cay trong trén dat xam bac mau.

Bang 2. Anh hudng ctia phan polysulphate
dén yéu t6 cdu thanh ning suat cay ngd Dong

P Nang suit
5 5 5 ly thuyét
Cong S50 SO 86 5 YV
\ bap/ | hang/ hat/ So
thic | 2 bip han hat (t/
8 (g) ha) sanh
(%)
CT1 5 13,3 40,6 | 295,2 79,7 -
CT2 5 12,9 34,8 2852 63,9 80,2
CT3 5 134 37,4 | 291,3 73,1 91,7
CT4 5 13,7 38,8 | 311,5 83,2 1044
CT5 5 13,6 40,7 309,6 85,0 106,7
CTé6 5 13,6 40,2  312,6 855 1073
LSD, ,, 4,28

Boén S ciing tac dong rat rd6 dén nang sudt than
14 va ndng sudt thuc thu cay ngé dong (Bang 3). Du
cong thiic doi chiing (CT1, canh tac theo néng dan)
lugng phan bon tuong déi cao, cao hon kha rd so véi
khuyén cdo bén phan trude day (Vién Thé nhudng
Nong hoa, 2005), dic biét lugng kali cao hon hin
s0 Vi cac cong thiic 4 va 5 (bon 60 - 90 kg K O/ha)
nhung & cong thiic 4 va 5 do bén b sung S tu
polysulphate (lugng bén 50 - 75 kg S kg/ha) da lam
ndng sudt than 14 va nidng sudt thuc thu ting tuong
ung la 6% & cong thiic 4 va tli 7 - 11% & cdng thiic 5.
O cong thiic 6 véi lugng bén cling miic nhu CT1
(d6i chiing) nhung nang sudt than la va niang sudt
hat ngé dong da ting ti 8,5 - 9,4 ta/ha (tuong ting
10 - 12%). Hiéu qua kha r6 cua S cho ngd ciing cho
thdy dé ting hiéu qua cua K trén dit xdm bac mau,
cting nhu N va P thi rat can phai b6 sung thém S, Ca
va Mg, két qua nay ciing cho thay r6 hon vai tro cta
S, Ca va Mg ddi véi cay trong trén dat xam bac mau
trong mot s6 nghién ctiu gan day (Nguyén Thanh
Linh va ctv., 2014).

Bang 3. Anh hudng ctia phan polysulphate
dén nang sudt thuc thu cay ngdé Dong

Niéng suit Ning sudt
Cong u sinh khoi : thuc thu
thiic ljzztg So sanh lj::a‘ltg So sanh
(ta/ha) (%) (ta/ha) (%)
CT1 85,9 100,0 76,0 100,0
CT2 82,4 95,9 57,1 75,1
CT3 83,9 97,7 72,5 95,4
CT4 91,2 106,2 80,7 106,2
CT5 91,8 106,9 84,3 110,9
CTe6 94,4 109,9 85,4 112,4
LSD,,, = 3,80 4,28

Dé c6 thé khuyén cdo st dung bat ky loai phan
bén méi nao cho ngudi dan, ngoai hiéu qua vé mit
ndng hoc, nang sudt cay trong, thi hiéu qua kinh té
cua st dung loai phan bén dé la yéu t6 quyét dinh.
Két qua danh gia hiéu qua kinh té cua tiing cong
thtic thi nghiém dugc thé hién & Bang 4. CT1 (d6i
chiing) 1ai khoang 2 triéu dong/ha, cao hon so véi
CT2 (khong bén kali) va CT3 (bén 60 kg K O/ha).
Céc cong thiic bon b6 sung S tii phan polysulphate
(CT4, CT5va CT6) lai tti 5 - 6 triéu dong/ha (lai cao
nhat 6 CT5). So sanh gitta CT3 va CT4 trén cung
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mot nén phén bén nhung CT4 (bén b sung 50 kg S
ti polysulphate) 1ai taing hon gan 3,5 triéu dong/ha
so v6i CT3. Con ¢ CT5 va CT6 khi tang lugng kali tu
90 - 120 kg K,O/ha (két hgp v6ibon S tii polysulphate
6 muc 75 - 100 kg S/ha) thi s6 1ai da tang tu 3,7 - 4,4
triéu dong/ha.

Bang 4. Hiéu qua kinh t€ ctia bén phén polysulphate
cho ngo trén dit xdm bac mau

. Tong  Tong .. Sovéi Laido

Cong  thu = chi 0 46 polysul-

thic (1000 (1000 o7 ot P lzrate
d/ha) = d/ha) g P

CT1 49400 47.491 1.909 -

CT2  37.115 44.604 -7.490 —-9.399

CT3 47125 45504 1.621  —289 -

CT4 52455 47412 5043  3.134 3.423

CT5 54795 48815 5980  4.071 4.360

CT6 55510 50219 5291 3382 3.671

sinh khéi va ting nang sudt thuc thu cua bap cai
(Bang 6), diéu nay cting cho thdy viéc bs sung S, Ca
va Mg tti phan polysulphate la rat c6 hiéu qua doi véi
cai bap, dac biét la S, vi cai bap 1a cay trong c6 nhu
cau S kha cao (Vién ThS nhudng Nong hoa, 2005).

Bang 5. Anh hudng ctia phan polysulphate
dén yéu t6 ciu thanh nang suét cai bap

P o 18 Ning suit
R trung ve P ly thuyét
Cong . bap c
thiic b1n!1/ cudn bap/m So sanh
1 bap (%) (kg)  (ta/ha) o
(kg) (%)
CT1 1,85 94,5 6,99 699,0 100,0
CT2 1,34 92,7 4,96 496,4 71,0
CT3 1,74 95,3 6,85 685,5 98,1
CT4 1,89 97,1 7,34 733,7 105,0
CT5 2,03 96,9 7,88 788,1 112,7
CTe 2,07 97,1 8,05 805,1 115,2

Ghi chii: Gid thanh (thoi diém 2016 tai dia phuong):
Ngb 650.000 d/ta; dam uré = 9.000 d/kg lan = 3.500 d/kg;
kali = 9.000 d/kg; DAP = 12.000 d/kg; polysulphate =
11.000 d/kg thuéc BVTV: 830.000 d/ha; giong ngo:
70.000 d/kg (1 ha dung 14 kg giong); phan chudng =
400 d/kg; cong lao dong: 222 cong/ha, gia cong lao djng
150.000 d/ngay cong.

3.2. Anh huéng ctia phan polysulphate dén cay
cai bap

Tuong ty nhu véi ngd, bon S va K tii phén
polysulphate ¢6 anh hudng ré dén cac yéu té cau
thanh nang sudt cua cai bap la trong lugng bap va ty
1é bap cudn (Bang 5). Trong lugng bap cai & cac cong
thic dao dong tii 1,3 - 2,1 kg/bép; trong d6 & cong
thic khong bon kali (CT2) trong lugng bap dat thap
nhat, sau d6 dén CT3 (bon 60 K O tii kali clorua).
Céac cong thic bon S ti polysulphate trong lugng bap
déu dat cao hon so v6i cong thiic déi chiing (CT1)
va dat cao nhit & CT6. Ty 1é bép cudn ciing cho két
qua tuong tu la CT2 ty 1é bap cudn dat thip nhat
(92,7%) va cac cong thiic bon S (CT4, CT5 va CT6)
ti polysulphate ty 1é bap cudn déu dat khoang 97%.

Bon S tii polysulphate c6 tac dong rat ro dén ning
sudt sinh khoi va nang sudt thuc thu cay bap cai. So
sanh gitia CT3 va CT4 trén cung mdt nén phan bén
nhung CT4 (bon 50 kg S/ha tii polysulphate) ning
sudt cao hon 10%. Tang K va S lam ting ndng suat
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Bang 6. Anh hudng ctia polysulphate
dén nang sudt thuc thu cay bap cai

Nang suét Nang sudt
sinh khoi thuc thu
Cong y ;
thic ljzgtg So sanh I:zgtg So sanh
0, 0,
(taha)  ® (taha) P
CT1 1.033,0 100,0 686,5 100,0
CT2 860,3 83,3 490,3 71,4
CT3 977,5 94,6 654,0 95,3
CT4 1.111,9 107,6 722,1 105,2
CT5 1.180,8 114,3 779,4 113,5
CT6 1.204,1 116,6 792,1 115,4
LSD,,, 66,38 40,75

Hiéu qua kinh t€ cua viéc st dung phéan
polysulphate cho cai bap ciing khé r6 (Bang 7). CT1
(do6i chiing) lai khoang 28 triéu dong/ha cao hon so
v6i CT2 (khongboén kali) va CT3 (bon 60 kg K O/ha).
Cac cong thtic bén S tu phan polysulphate (CT4,
CT5 va CT6) s6 lai dat i 35 - 46 triéu dong/ha trong
dé 1ai cao nhat 6 CT6. So sanh gitia CT3 va CT4 trén
cung mot nén phén béon N, P, K (CT4 bé sung 50 kg
S/ha tui polysulphate) thi lai & CT4 cao hon gan 12
triéu dong/ha so véi CT3.
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Béang 7. Hiéu qué kinh t€ ctia bon phén polysulphate cho cai bdp trén dit xdm bac mau

Cong thiic Téng thu Téng chi Lai - So V(’?'i doi Lai do
(1.000 d/ha) (1.000 d/ha) (thu - chi) chiing polysulphate

CT1 137.300 109.300 28.000 -
CT2 98.060 106.838 —8.778 -36.778
CT3 130.800 107.738 23.062 —4.938 -
CT4 144.420 109.645 34.775 +6.775 11.713
CT5 155.880 111.048 44.832 +16.832 21.770
CTe 158.420 112.452 45.968 +17.968 22.906

Ghi chii: Gid thanh (thoi diém 2016 tai dia phuong): Bap cdi 200.000 d/ta; dam uré = 9.000 d/kg; lan = 3.500 d/kg;
kali = 9.000 d/kg; DAP = 12.000 d/kg; polysulphate = 11.000 d/kg; thuéc BVTV: 5.560.000 d/ha; giong cdi bap: 400 d/
cdy (1 ha dung 40.000 cay); phan chuong = 400 d/kg; cong lao dong: 334 cong/ha, gid cong lao dong 200.000 d/ngay cong.

IV. KET LUAN

- Bon bd sung luu huynh tu phén polysulphate
6 hiéu qua khd r6 doi véi ca ngd va cai bap trén dét
xam bac mau, trén cing mdt nén phan bén da lugng
(N, P, K) thi bén 50 kg S/ha tti phan polysulphate
lam tdng nang sudt ca ngo va cai bap khoang 10% va
hiéu qua kinh t€ ting 3,5 triéu dong/ha véi ngo va
11,7 triéu dong/ha véi cai bap.

- Lugng phan bén thich hgp cho ngd va cai bap
trén dat xdm bac mau tai diém nghién ctiu 1a: Ngo
bon 10 tan phan chuong + 180 kg N + 90 kg PO, +
90 kg K,O + 75 kg S/ha; va cai bap bon 15 tan phan
chuong + 180 kg N + 80 kg PO, + 90 kg K,O + 75 kg
S/ha; trong d6 bon 50% KO (tuong ting 45 kg K,0)
va 75 kg S bang 321 kg phan polysulphate/ha.

- Can c6 nhiing nghién ctu vé két hgp bon bd
sung S, Ca va Mg doi v6i cay trong trén dat xam bac
mau d€ nang cao ning sudt cdy trong va hiéu qua
san xudt.
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Effects of polysulphate fertilizer on several crops
on degraded soil in Northern Vietnam

Tran Minh Tien, Tran Thi Minh Thu,
Tran Thi Thu Trang, Pham Thi Nguyet Ha

Abstract

The study aimed to evaluate the effects of potassium (K) and polysulphate [K,Ca,Mg(SO,),.2H,O] rates on maize
and cabbage to find out optimum fertilizer dose for the crops on degraded soil in Northern Vietnam. Six fertilizer
doses treatments were tested: CT1 (Farmers’ practice control) with N : P,O, : K,O ratio of 180 : 90 : 120 for maize and
180: 90 : 150 for cabbage; CT2 (NP-K ) with 180 kg N ha', 90 kg P,O, ha™ for maize and 80 kg P,O, ha for cabbage,
and zero K; CT3 (NP-K60); CT4 (NP-K_-S, ); CT5 (NP-K,-S .); and CT6 (NP-K , -S, ); all of which were applied
with similar N, P rates (180 kg N and 90 kg P,O, for maize, and 180 kg N and 80 kg P,O, for cabbage). K rate
increased from 60 to 120 kg K,O ha™, and polysulphate of 214 (S, ), 321 (S,,) and 428 kg ha"* (S, ). The optimum
treatment was achieved with NP-K, -S_, which resulted in increasing both cabbage and maize yield 10 - 12% and
increased the profit of 3.5 million VND ha! for maize and 11.7 million VND ha! for cabbage more than that of CT1
(Farmers’ practice control).
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