1. PAT VAN PE

Binh Dinh [a tinh thudc vung sinh thai duyén hai Nam Trung bg, ¢
téng dién tich 1a 606,6 nghin ha nhung dit san xuat néng nghiép chi co
137,1 nghin ha. Theo phén loai dat Viét Nam, tai Binh Dinh c6 8 nhom
dat chinh, trong d6 nhom dat cat c6 dién tich 13.283 ha va chiém 9,7%
dién tich dat SXNN. Nhom dit cat, ¢6 thanh phan co gii nhe, ham luong
cat min cao, strc chira 4am dong rudng, ham lugng cac chat téng sb thip,
cac chat dé tiéu nghéo nén kha ning giit nudc va dinh dudng 1a rat kém.

Lac 1a cay trong ngin ngay co gia tri kinh té va mang tinh hang hoa
cao, kha ning cai tao dat rat tot, yéu cau dat trong c6 thanh phan co gidi
nhe va thich hop véi nhiéu loai co ciu ciy trong khac nhau.

Trong nhitng nim gan day, phan I6n dién tich dit cét trong cdy dai
ngay di va dang duoc thay thé bang trong cay néng nghiép, trong dé lac
la cay trong da thé hién rd su thich nghi va dang dugc nguoi dan ciing
nhu chinh quyén dia phuong dic biét quan tam.

Tuy nhién, dé san xuét lac trén dat cat tinh Binh Dinh cd hiéu qua
con rat nhiéu kho khan nhu ché do phan bon, nudc tudi, gidng, khoang
cach va mat do trong, bién phap che phu va giir am, ...

Theo két qua nghién ciru vé anh huéng cua thiéu hut dinh dudng dén ning
suat lac trén dat cat viing duyén hai Nam Trung bo thi khdng bon K nang sut
lac giam tir 14,9-35,2%, khong bon S ning suét lac giam tir 12,7-23,3%.

Xuét phét tir nhitng van dé néu trén, d&é mo rong dién tich va ting
hiéu qua san xuit lac trén dat cét viéc thuc hién cong trinh: “Nghién cizu
bon phdn kali va leu hupnh cho cdy lac trén ddt cdt bién tinh Binh Pinh”
1a rat can thiét, dap tmg yéu cau thuc té ctia san xuét.

2. MUC TIEU CUA BE TAI
2.1. Muc tiéu chung
Danh gia dugc anh hudng cia phan K va S dén cay lac trén dat cat



bién; tir d6 dé xuit dugc bién phap sir dung phan K va S hop 1y nham
nang cao ning suét va hidu qua kinh té trong san xuat lac trén dat cat bién
tinh Binh Pinh.

2.2. Muc tiéu cu thé

- Xac dinh dugc anh huong cua viéc khong bon K va S dén sinh
truong va kha nang tich lily chat kho cia cdy lac trén dat cat bién.

- Pé xuit duoc lidu lwong K va S hop 1y cho cay lac trén dat cat bién
nham dat ning sut, hiéu qué kinh té cao va cai thién ham luong K va S
trén dat cat bién.

- Pé xuat duoc dang phan bon K va S hop 1y cho cdy lac trén dat cat
bién nhdm dat ning suat, hidu qua kinh t& cao va cai thién ham luong K
va S trong dat cat bién.

3. Y NGHIiA KHOA HQC VA THUC TIEN
3.1. Y nghia khoa hoc

- Két qua thu dugc cua dé tai s& 1a co so khoa hoc cho viée dé xuat
c4c bién phap sir dung phan K va S trong san xuét lac vira dam bao duoc
ning suit va mang lai hiéu qua kinh té cao.

- Két qua cua dé tai c6 thé dung 1am tai liéu tham khéao cho céc cong
trinh nghién ctru khoa hoc khac tai tinh Binh Pinh néi riéng va céc tinh
khac c¢6 diéu kién sinh thai trong tu.

3.2. Y nghia thuc tién

- banh gia dang dugc hi¢u qua cta phan bon K va S, xac dinh dugc
lidu lwong va loai phan K va S hop 1y cho cdy lac trén dat cat bién tinh
Binh Dinh. Khuyén c4o néng dan sir dung phan bén K va S hop Iy cho
cdy lac dé ting nang suét, chat luong, hidu qua kinh té cao.

- Gop phan hoan thién quy trinh san xuét lac trén dat cat bién.

4. PIEM MG1 CUA PE TAI

Xac dinh duge K va S 1a mot trong nhimng yéu t6 dinh dudng han ché
dén sinh truéng va phat trién cta cay lac trén dit cat bién tinh Binh Dinh;

Két qua nghién ctru di x4c dinh duoc liéu lwong K va S phu hop cho



nang suat va chat luong lac cao trén dit cat bién tinh Binh Dinh 14 (90 kg
K20 + 30 kg S)/ha trén nén (8 tin phan chudng + 40 kg N + 90 kg P,0s
+ 500 kg véi bot)/ha;

Két qua nghién ctru da xac dinh dugc dang phan bon K va S hiéu qua
trong san xuét lac trén dét cat bién tinh Binh Dinh 1a K»SOs.

CHUONG 1
TONG QUAN TAI LIEU

1.1. CO SO LY LUAN CUA VAN BE NGHIEN cUU

1.1.1. Vai trd cua cay lac trong hé théng cay trdng

1.1.2. Y8u cau sinh thai cua cay lac

1.1.2.1. Y&u cau vé dit dai

1.1.2.2. Y&u ciu vé nhiét do

1.1.2.3. Yéu cau vé &nh sang

1.1.2.4. Y&u cau vé nudc

1.1.3. Vai trd cua K va S ddi vai cay lac

1.1.3.1. Vai trd cua K ddi vai cay lac

1.1.3.2. Vai trd cua S ddi véi cay lac

1.1.4. Sy hap thu va nhu ciu dinh dudng K va S cua cay lac
1.1.4.1. Sy hap thu K cua thuc vat va nhu cau dinh dudng K cua cay lac
1.1.4.2. Sy hip thu va nhu ciu dinh dudng S cua cay lac

1.1.4.3. Su tuong tac gitra K va S trong cay lac

1.1.5. Dic diém dat cat bién

1.2. CO SO THUC TIEN CUA VAN BE NGHIEN CUU

1.2.1. Tinh hinh san xuét lac trén thé gi6i, Viét Nam va Binh Binh
1.2.1.1. Tinh hinh san xuat lac trén thé gigi

1.2.1.2. Tinh hinh san xuét lac & Viét Nam

1.2.1.3. Tinh hinh san xuét tai Binh Binh



1.2.2. Tinh hinh st dung phan bén cho cay lac trén thé gisi va Viét Nam
1.2.2.1. Tinh hinh sir dung phan bén cho cay lac trén thé gisi
1.2.2.2. Tinh hinh st dung phén bon cho cay lac tai Viét Nam
1.2.2.3. Tinh hinh str dung phéan bén cho cay lac tai Binh Binh

1.3. CONG TRINH NGHIEN CUU LIEN QUAN DEN BE TAI
1.3.1. Két qua nghién ctru vé phan K va S cho cay lac trén thé gioi
1.3.1.1. Két qua nghién ctru vé phan K cho cay lac trén thé giéi
1.3.1.2. Két qua nghién ctu vé phan S cho cay lac trén thé gioi
1.3.2. Két qua nghién ciru v& phan K va S cho cay lac tai Viét Nam
1.3.2.1. Két qua nghién ctru v& phan K cho cay lac tai Viét Nam
1.3.2.2. Két qua nghién ciru vé phan S cho cay lac tai Viét Nam

CHUONG I
POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru
2.1.1. Péi twong nghién ciu

- Giong lac: giéng lac Ly Tay Nguyén,

- Phan bon: uré, 1an nung chay Van Dién, KCI, K,SOa, (NH4)2SO0a,
NPK 16 - 16 - 8- 13S (16% N + 16% P;0s + 8% K.0 + 13% S), super Ian
Lam Thao, phan bo hoai muc, voi bot.

- Pdt: dat thi nghiém 1a dat cat bién (Arenosol) chuyén trdng lac tai
xa Cat Hiép va Cat Hanh, huyén Phu Cét, tinh Binh Binh.

2.1.2. Pham vi nghién cizu

Céc thi nghiém va mo hinh thyc nghiém dugc trién khai vao vu bong
Xuan va He thu (tir vu Déng xuén 2014 - 2015 dén vu Pong xuan 2017 -
2018) trén dat cat bién tinh Binh Dinh.

2.2. Ngi dung va phwong phap nghién ciru
2.2.1. Ngi dung 1: Nghién citu dnh hirong cuia viéc khdng bon K va S dén
cay lac trén dat céat bién tinh Binh Dinh



- Thi nghiém gdm 12 cong thtrc duoc thiét 1ap tir 3 ché do dinh dudng
(Pu dinh dudng, khdng bon K va khéng bon S) két hop voi 2 ting dat cat
bién (0 - 20 cm va 20 - 40 cm) duoc ldy tai 2 x4 Cat Hanh va Céat Hiép,
huyén Phu Cét, tinh Binh Dinh.

- Thi nghiém duoc bd tri trong chau ddi (chau trén va chiu dudi)
theo kiéu khdi ngdu nhién hoan chinh (RCBD) véi 3 1an nhic lai, tién
hanh trong vu Pong xudn nam 2014 - 2015.

2.2.2. Ngi dung 2: Nghién ciru dnh hwéng cia liéu lwong K va S dén cdy
lac trén ddt cat bién tinh Binh Dinh

- Thi nghiém gom 12 cdng thire duoc thiét ap tir 4 lidu lwong phan
K (0, 60, 90 va 120 kg K2O/ha) két hop véi 4 lidu lugng phan S (0, 15,
30, 45 kg S/ha) thuc hién trén nén phan bén (8 tan phan chudng + 40 kg
N + 90 kg P.Os + 500 kg véi bot)/ha.

- Thi nghiém dwoc bé tri theo kiéu 6 16n - 6 nho véi 3 1an nhéc lai,
thuc hién trong vu Pong xuan nam 2015 - 2016 va He thu nam 2016 tai
xa Cét Hanh va Cat Hiép, huyén Phu Cét, tinh Binh Dinh.

2.2.3. Ngi dung 3: Nghién cizu dnh hwéng ciia dang phan bén K va S dén
cay lac trén dat céat bién tinh Binh Pinh

- C4c cong thure thi nghiém duoc dé xuét dwa trén két qua nghién ctu
anh huong cua liéu luong K va S dén cay lac trén dat cat bién:

Cong thikc Dang phan béon K va S nguyén chit (kg/ha)

CT 1 (PC1) | Nén (8 tan PC + 40 kg N + 90 kg P,Os + 500 kg voi bot)

CT 2 (DC2) | 100 kg K-O (KCI) + 13 kg S (NPK 16 - 16 - 8 - 13S) + Nén

CT3 90 kg K20 (KCI) + 30 kg S ((NH4)>S04) + Nén

CT4 (90 kg K20 + 30 kg S) (K2SO4) + Nén

CT5 90 kg K20 (KCI)+ 30 kg S (NPK 16-16-8-13S) + Nén

CT6 90 kg K0 (KCI)+ 30 kg S (super lan Lam Thao) + Nén




- Thi nghiém dugc bd tri theo kiéu khdi ngiu nhién hoan chinh véi
3 1an nhéc lai, thuc hién trong vu Pong xuan 2016 - 2017 va Hé thu 2017
tai xa Cat Hanh va Cat Hi€p, huyén Phu Cat, tinh Binh Dinh.

2.2.4. Ngi dung 4: Xay ding md hinh thuc nghiém vé phan bon K va S
hop ly cho cay lac trén dat cat bién tinh Binh Pinh

- T6 hop phan bon &p dung 6 MH duoc xay dung dya trén két qua
nghién ciu liéu lurong va dang phan K va S, két qua khao st tai khu vuc trién
khai MH vé liéu luong va dang phan bén nguoi dan dang 4p dung:

CT 1 (MH dbi ching): 8 tin phan chudng + 24 kg N (uré) + 74 kg
P,Os (1an nung chay Vian Dién) + 84 kg K.O (KCI) + 100 kg NPK (16 -
16 - 8 - 13S) + 500 kg voi bot/ha;

CT 2 (MH thuc nghiém): 8 tan phan chudng + 40 kg N (uré) + 90 kg
P,Os (1an nung chay Vin Dién) + 90 kg K20 (K>S0, 90 kg K20 va 30 kg
S) + 500 kg véi bot/ha;

- M6 hinh trinh dién dugc &p dung theo phuong phéap co6 su tham gia
ctia nguoi dan, bd tri theo kiéu 6 16n khdng lap lai va duoc hién vao vu
Pong xuan nam 2017 - 2018.

* Phwong phdp xir 1y 56 li¢u

Céc s6 liéu thu thap duoc tinh toan, xir ly thdng ké sinh hoc véi cac
chi tiéu trung binh, phan tich ANOVA 1 hoic 2 nhan t6, LSDo,s va phan
tich twong quan bang phan mém Statistix 9.0 va Excel.



CHUONG 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nghién citu anh hwéng caa viéc khong bén K va S dén
cay lac trén dat cat bién tinh Binh Dinh
Két qua theo ddi sy anh hudng caa viéc khong bon K va S dén sé
luong nét san, dién tich 14, chiéu cao cay va sinh khéi cua cay lac duoc
trinh bay trong bang 3.1.
Bdang 3.1. Anh huong cia viéc khdng bon K va S dén sinh trueong va
sinh khéi cua cay lac trong diéu kién nha hedi

cong S6 lwong Di?n EiCh Chiéu cao Sinh lfhéi
thic | nét san/cay 'alca{’ cay (cm) khOA
(dm?/cay) (gam/cay)
CT1 152,22 6,582 30,722 8,02
CT2 103,2¢ 1,62 16,05 2,5
CT3 72,5° 3,59¢ 24,67° 6,3"
CT4 103,4°¢ 6,09 28,95° 8,02
CT5 67,6° 1,52 13,949 1,99
CT®6 107,5¢ 3,16¢ 22,56 5,4¢
CT7 153,32 6,15° 29,33 6,4°
CTS8 22,51 1,62 14,509 2,8
CT9 94,04 3,33¢ 23,72« 4,39
CT 10 125,7° 5,88° 28,05° 5,4¢
CT1 89,1¢ 1,61f 17,61¢ 2,5
CT12 67,6° 3,22° 24,72% 3,9¢
LSDo,05 7,33 0,25 1,43 0,3

Ghi chu: Sé liéu dwoc thu thdp vao giai dogn hinh thanh qud
Két qua tai bang 3.1 cho thdy, kha ning sinh truéng cua cay lac &



tang dat 0 - 20 cm tét hon so vai tang dat 20 - 40 cm va ¢ dia diém x& Cét
Hiép tét hon so véi dia diém x& Cat Hanh. Cay lac trong trén dét cat bién
trong diéu kién nha ludi; viéc khong bén bo sung K va S di lam giam &
murc ¢6 sai khac thong ké vé sé lwong nét san, tong dién tich 14, sinh khéi
kho giam so voi dbi chimg dugc bon day du.

Ham luong K va S trong dét cat bién va trong cly ¢ anh huong rat
I6n dén sinh truong va kha nang tich Iy chat khd cua cay lac, két qua
phan tich ham lwong K va S trong cdy va dét sau thi nghiém dudi sy anh
huang cua viéc khdng bon K va S cho thay: ham luong K,O va S trong
cay va trong dat da giam dang ké khi khong duoc bon bd sung K va S.

Nhu vay, dé cay lac trong trén dat cat bién sinh truong, phat trién tét
va cho ning suat cao thi viéc bon bo sung K va S 1a can thiét. Khong bon
b sung K va S cho cay lac s& l1am giam sé lwong nét san, dién tich 14,
chiéu cao cay, sinh khdi, ham lugng K va S tich lity trong cdy, ham lugng
KO va S trong dat sau mdi vy canh tac.

3.2. Két qua nghién ciru anh hwéng ciaa lidu lwong K va S dén cay lac
trén dat cat bién tinh Binh Dinh

Déi véi cy lac, sy tang truong dién tich 14 tir khi moc dén giai doan
hinh thanh qua va hat twong Gng véi su ting truong chiéu cao cdy. Thoi
ky tir sau ra hoa dén hinh thanh qua Ia thoi ky than canh phét trién manh,
dién tich 14 ciing phat trién nhanh nhat, chi s6 dién tich |4 lac dat cao nhat
vao thoi ky hinh thanh qua va hat.

Két qua theo ddi sy anh hudng cua lidu lvong K va S dén chiéu cao,
s6 canh cap 1, s6 lwong ndt san, chi sé dién tich 14 va sinh khdi cua cay
lac trén dat cat bién da dua ra két luan:

S6 canh cap 1 cua cay lac da ting & muc ¢ y nghia thong ké khi ting
lidu lwong K tir 0 1&n 90 va 120 kg K,O/ha va khi bit dau ting dong thoi
liéu lwong K tir 0 18n 60 kg K2O/ha va S tir 0 1én 30 kg S/ha.

S lugng ndt san: & giai doan ra hoa ro da ting va cd sai khac thong khi



tang liéu lugng K tir 0 1én 90 va 120 kg K,O/ha, liéu Iugng S tir 0 1én 30 va
45 kg S/ha; ¢ giai doan hinh thanh qua da ting va co sai khéac thong ké khi
tang lidu lugng K tir 0 1én 60, 90 va 120 kg K,O/ha, liéu lugng S tir 0 1én 30
va 45 kg S/ha. Bong thoi, s6 lugng ndt san cua cay lac ¢ giai doan phan canh
da bat dau tang & lidu luong 90 kg K,O/ha két hop véi 30 kg S/ha, & giai doan
ra hoa ro bat dau ting ¢ liéu lugng 60 kg K:O/ha két hop vai 15 kg S/ha.

Chi s6 dién tich 14 cua cay lac o giai doan tir ra hoa ro dén hinh thanh
qua da bét dau ting c6 y nghia khi ting lidu lwong K dén 90 kg K.O/ha;
& giai doan hinh thanh qua ciing ting c6 y nghia khi tang lidu luong S dén
30 kg S/ha va tang dong thoi lidu lugng K tir 0 1én 60 kg K,O/ha két hop
lidu lugng S tir 0 Ién 15 kg S/ha.

Sinh khéi cua cay lac ¢ giai doan tir ra hoa ro dén hinh thanh qua da
tang va c6 sai khac thdng ké khi tang lidu lugng K tir 0 18n 90 va 120 kg
K0/ha va tang dong thoi liéu lugng K tir 0 18n 60 kg K,O/ha két hop ting
lidu luong phan S tir 0 1én 15 kg S/ha.

Ning suét 1a két qua cudi cting phan anh sy pht hop va hiéu qua cua
cac giai phéap canh tac &p dung trén mot gidng cay trong trong diéu kién
sinh théi cu thé. Két qua thu thap su anh hudng caa liéu luong K va S dén
cac yéu t6 cau thanh ning sudt va nang suat lac trén dat cat bién duoc
trinh bay trong bang 3.8 va 3.9 cho thiy:

Bdang 3.8. Anh huong cua liu lwong Kva S dén
nang sudt va céc yeu t6 cdu thanh nang sudt lac vu Péng xudn

Liéu Liéu Ténasé | Sé qua NSy | NS thuc
lwgng KO | lwgng S uﬁ/@(’:é chzicq/ca thuyét | thu
(kgiha) | (kg/ha) | 942/ Y| (thn/ha) | (tin/ha)
Xa Cat Hi¢p

0 16,63° | 13,03" | 417° | 2,759

0 15 17,209 | 1367 | 4,399 | 2,859

30 17,77°9 | 14509 | 4,667 | 3,237

45 17,809 | 14539 | 467" | 327°

50 0 18179 | 14539 | 4,697 | 3,.26°

15 10,30°9 | 1543% | 4,99% | 3,44%®
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Liéu Liéu Téngsé | S6qui NS1y | NS thyc
lwong KO | lwong S o oA < A thuyet thu
(kglha) | (kg/ha) | QUa/cdy | chaclcdy | ihay | (tniha)
X4 Cat Hiép
30 20,67® | 16,27% | 525¢ | 3,70
45 20,53 | 16,209 | 5237 | 3,69
0 19,57% | 16,13 | 520 | 3,68
%0 15 20,30 | 16,87° | 546™ | 3,85
30 21,30° | 18,07 | 587® | 424
45 2143 | 18,00 | 585° | 4,23®
0 19,93 | 16,309 | 5279 | 3,68
120 15 20,50® | 17,10%° | 553% | 3.88%¢
30 2147° | 1817° | 588 | 425
45 21,40° | 1810° | 588 | 425
CV (%) 6,80 5,00 5,22 6,62
LSDoos (K X S) 2,92 1,20 0,41 0,38
Xa Céat Hanh
0 12,237 | 1013° | 327" | 2,36
. 15 12,37 | 10,639 | 3427 | 257"
30 12,707 | 10,879 | 3,50 | 2,82
45 12,57% | 10,97% | 355% | 2,82
0 12,60° | 10,700 | 343" | 2,687
50 15 13,13% | 11,507 | 3,73"° | 2,95°
30 13,839 | 12,20 | 3,92%° | 3,26
45 13,9077 | 12,27*9 | 3,95% | 3,28
0 13,639 | 11,07 | 3,61°7 | 2,99%
% 15 14,07% | 11,97°¢ | 3,85°0 | 3,33
30 14,47% | 12,43% | 402° | 3,76
45 14,67° | 1250% | 4,00° | 3,71%
0 13,809 | 11,30 | 3,63°7 | 3,157
120 15 1403 | 12,630 | 407® | 345%
30 1420 | 13,07% | 429° | 379
45 1423% | 1310° | 425 | 387
CV (%) 3,43 4,98 5,33 6,01
LSDo,s (K x S) 0,82 1,05 0,37 0,29
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O cung mirc bon S, tong s qua/cly cua cdy lac da ting va cé sai
khéc thong ké khi tang lidu lwong K tir O 1én 90 va 120 kg K,O/ha. Tong
sb qua cua cdy lac vu Pong xuan ciing ting & mirc co sai khéc thong ké
khi bat dau tang dong thoi liéu luong K tir 0 1én 60 kg K:O/ha va S tir 0
1én 30 kg S/ha.

Déi véi chi tiéu s6 qua chac, & cing mirc bon S, khi ting lidu lugng K
tir 0 1&n 90 va 120 kg KoO/ha thi s6 qua chic/cay da ting va c6 sai khac
thong ké & mirc do tin cay 95%. Trén cac mirc bon K 1a 60, 90 va 120 kg
K.O/ha, s6 qua chic cua cay lac di ting va co sai khac théng ké khi ting
lidu lwong S tir 0 1én 30 va 45 kg S/ha. S6 qua chic cua cy lac cling ting
& muc 6 sai khac thdng ké khi bat dau ting dong thoi liéu luong K tir 0
I&én 60 kg K»O/ha va S tir 0 Ién 15 kg S/ha.

Ning suét thyc thu cia cy lac vu Pong xuén trén dt cat bién da
tang twong tng 12,76 - 20,6%, 26,39 - 35,07% va 30,16 - 37,07% khi tang
lidu lugng K tir 0 1&n 60, 90 va 120 kg KO/ha; ting twrong ung 13,48 -
26,04% va 13,17 - 22,85% khi tang lidu luong S tir 0 1én 30 va 45 kg S/ha;
nang suat cua cay lac dat cao nhat & mirc bon K 14 90 - 120 kg K,O/ha két
hop vai muc bon S 1a 30 - 45 kg S/ha.

Bdng 3.9. Anh hwong cua liéu heong K va S dén ning sudt va cac yéu
] to E:cfu thanh ndng suat lac vu Hé thu
Lieu Lieu NS1y | NSthuc
lwgng K2O | lwong S thuyet thu
(kg/ha) (kg/ha) (tan/ha) | (tan/ha)

Tongsé | S6 qua
qua/cay | chac/cay

Xa Cat Hiép
0 13,60¢ 10,23 3,189 1,86
0 15 14,13¢% 10,83 3,37 1,97¢f
30 14,97¢ 11,21¢ 3,53¢f 2,09%
45 15,000 | 11,20° 3,53¢f 2,10%
0 14,94¢de 11,18¢° 3,52¢f 2,08%
60 15 15,37"¢ 11,70%f 3,69% 2,18%

30 16,10%° | 12,23 | 3,88« 2,310
45 16,073 | 12,03 | 3,82¢e 2,310
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Liéu Lieu | 15 05| séqua | NSIY | NSthuc
lwgng K2O | lwong S uﬁ/%:é chz'icjcé thuyét thu

(kglha) | (kg/ha) | AU4CYY Y| (thn/ha) | (tin/ha)
0 159079 | 12,339 | 3,90°9 | 2,30
15 16,80° | 12,93% | 4,10 | 2,44
%0 30 1727 | 1343° | 428 | 263
45 1723 | 1343° | 428° | 2,64
0 15939 | 12,4009 | 3,025 | 231P°
15 16,73 | 13,00 | 4,130 | 2,45
120 30 1733 | 1340° | 426° | 263
45 1730° | 1343% | 428" | 264
CV (%) 5,84 4,43 4,76 3,43
LSDogs (K X S) 1,80 0,94 0,31 0,17

Xa Céat Hanh

0 1337 | 943" [ 297" | 1,709
0 15 1393" | 9,609 | 3,049 | 1810
30 14,69°" | 10,039 | 318" | 1,07
45 14,639 | 9,009 | 3139 | 1,08
0 145597 | 10,049 | 3189 | 2,03°
15 1517%" | 10,60°® | 3,36%° | 2,13®
60 30 15907 | 11,13% | 355% | 2,26
45 15,97°° | 11,20® | 3579 | 2,26
0 15,779 | 11,03% | 3,50% | 2,28
15 16,63 | 11,709 | 3,739 | 2,37
%0 30 17,10° | 12,53 | 4,00%° | 2,55
45 17,130 | 12,57% | 4,08% | 254®
0 15,73°9 | 11,00% | 350% | 2,27
120 15 16,479 | 11,60 | 3,709 | 2,37
30 1727° | 12,77® | 407® | 2,56®
45 1723 | 12,93 | 413 | 259°
CV (%) 4,63 4,70 5,58 5,41
LSDogs (K X S) 1,33 1,08 0,37 0,21

Tong s6 qua ciia cy lac vu He thu tang khi tang lidu lugng bon K va S.
O ciing mac bon S, sé qua/cay cua cdy lac vy Heé thu da ting va co sai khac
théng ké khi ting liéu lugng K tir 0 1én 90 va 120 kg K,O/ha. Khi ting dong
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thoi liéu lwong bon K tir 0 18n 60 kg K20 va S tir 0 1én 30 kg S/ha thi s6
qua/cay cua cay lac da bit dau ting & muc c6 sai khac thong ké sinh hoc.

Tuong tw, s6 qua chic cua cay lac vu He thu da ting khi ting liéu
luong K va S. O ciing mic bon S, s6 qua chac/cay da ting & muc co sai
khéc thong ké sinh hoc khi khi ting liéu lwong K tir 0 1&n 90 va 120 kg
K,0/ha. O céc mirc bon K 12 60, 90 va 120 kg K,O/ha, sé qua chic/cay
cua cdy lac da tang tuong ing 8,06 - 16,06% va 7,65 - 17,58% khi tang
lidu lwong S tir 0 1én 30 kg S/ha va tir 0 1én 45 kg S/ha & mic do tin cay
95%. Sb qua chéc cua cdy lac vu Hé thu ciing ting & muc c6 sai khac
thdng ké khi bat dau tang dong thoi lidu lugng K tir 0 1&n 60 kg K.O/ha
va S tir 0 1én 15 kg S/ha.

Ning suat thyc thu ctia cay lac vu Hé thu trén dat cat bién d ting 10,37
- 19,68%, 23,51 - 34,05% va 23,95 - 33,3% khi tang tuong ting licu lwong K
tir 0 1&én 60, 90 va 120 kg K2O/ha; tang 10,93 - 15,87% va 11,05 - 16,34%
khi tang tuong g lidu luong S tir 0 1én 30 va 45 kg S/ha; tang va c6 sai khac
thong ké khi bat dau tang liéu luong K tir 0 1én 60 kg K.O/ha két hop ting
lidu lwong S tir 0 18n 15 kg S/ha; ning suit thuc thu dat cao nhit & mic bon
K 12 90 - 120 kg K;0/ha két hop véi mirc bon S 1a 30 - 45 kg S/ha.

Pé danh gia hidu qua cua viéc sir dung phan bon trong san xuat, hiéu
suit phan bén cho ting lidu lwong va loai phan bén cu thé 1a mot trong
nhiing tiéu chi quan trong dé quyét dinh thay d6i phwong thuc sir dung
phan bén va xac dinh hiéu qua dau tu. Két qua tinh toan anh huéng cua
lidu lvong K va S dén hiéu suit phan K va S cuaa cay lac trén dat cat bién
duoc trinh bay trong bang 3.10.

Két qua thu dugc & bang 3.10 cho thdy, hiéu suat phan K dat cao
nhét & muc bon 90 kg K2O/ha (dat 9,89 kg lac vo/kg K20 & vu Bong xuan
va 5,93 kg lac vo/kg K»O & vu He thu), hiéu suat phan S dat cao nhit &
muc bon 30 kg S/ha (dat 18,75 kg lac vo/kg S 6 vu Pong xuéan va 9,04 kg
lac vo/kg S & vu Hé thu).
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Bdng 3.10. Anh huong cua liéu lwong K va S dén hiéu sudt phan

bon K va S cua cay lac

Lieu Lieu Hiéu suat phan K Hiéu suat phan S
lwong | lwong (kg lac vé/kg K;0) (kg lac vé/kg S)
Xa Cat Hi¢p
0 - - - -
0 15 - - 6,67 7,33
30 - - 16,00 7,67
45 - - 11,56 5,33
0 8,50 3,67 - -
60 15 9,83 3,50 12,00 6,67
30 7,83 3,67 14,67 7,67
45 7,00 3,50 9,56 511
0 10,33 4,89 - -
9 15 11,11 5,22 11,33 9,33
30 11,22 6,00 18,67 11,00
45 10,67 6,00 12,22 7,56
0 7,75 3,75 - -
120 15 8,58 4,00 13,33 9,33
30 8,50 4,50 19,00 10,67
45 8,17 4,50 12,67 7,33
Xa Cat Hanh
0 - - - -
0 15 - - 14,00 7,33
30 - - 15,33 9,00
45 - - 10,22 6,22
0 5,33 5,50 - -
60 15 6,33 4,00 18,00 6,67
30 7,33 4,83 19,33 7,67
45 7,67 4,67 13,33 5,11
0 7,00 6,44 - -
9 15 8,44 5,33 22,67 6,00
30 10,44 6,44 25,67 9,00
45 9,89 6,22 16,00 5,78
0 6,58 4,75 - -
120 15 7,33 4,00 20,00 6,67
30 8,08 4,92 21,33 9,67
45 8,75 5,08 16,00 7,11
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Tuong tu, cac két qua phan tich chat lwong; ham luong K va S trong
than 14, qua va dét; tinh toan hiéu qua phan bén khac ciing c6 cac két luan:

- Khi tang liéu lugng K va S thi ham lugng protein va lipit trong hat
lac ting va dat cao nhat o liéu luong bon 90 - 120 kg K,O/ha két hop Vi
30 - 45 kg S/ha;

- Ham luong K0 va S trong than |4 va qua lac tang khi ting liéu luong
K va S, ham luong K20 va S trong qua lac dat cao nhit & cac mic bon K
1290 - 120 kg K>O/ha va S 1a 30 - 45 kg S/ha. Cé su turong tac qua lai gitra
liéu lwgng bén K va S véi ham luong S va K trong than 14 va qua lac;

- Chi s6 thu hoach K va S tang khi tang liéu lugng K va S, chi s6 Hlk
va Hls dat cao nhat ¢ liéu lwong K 12 90 - 120 kg K2O/ha va liéu luong S
12 30 - 45 kg S/ha;

- Hiéu suat ndng hoc ciia phan bén K ting khi ting lidu lugng K,
hiéu suat néng hoc cua phan bon S ting khi ting liéu lwong S, hiéu suat
ndng hoc cuia phan bén K va S ciing ting khi ting liéu lugng S va K; hiéu
suat sir dung K va S trong phéan bon dat cao nhat & liéu lugng K 1a 90 kg
K20/ha va S la 30 kg S/ha.

- Ham luong K va S trong dit cat bién trong lac da duoc duy tri va cai
thién déng ké khi tang lidu luong K va S 1én 120 kg K.O/ha va 45 kg S/ha.

T6m lai: Liéu lwong phan K va S khac nhau c6 anh hudng dén sinh
truong, phat trién, nang sudt va cac yéu t ciu thanh ning suit, chat luong
va hiéu qua san xuat. Sau hai vu nghién ctru trén hai dja diém khéc nhau,
dé tai da xac dinh duoc lidu lwong K va S hop 1y ddi véi cy lac trén dét
cét bién tinh Binh Binh 12 90 kg K20 va 30 kg S.

3.3. Két qua nghién cieu anh hwéng ciia dang phan bén K va S dén
cay lac trén dat cat bién tinh Binh Pinh

Bén canh liéu luong thi dang phan bén khéac nhau ciing dan t6i kha
nang hap thu dinh dudng cua cay trong khac nhau, két qua theo doi su
anh huéng cua dang phan bon K va S dén cay lac di cé nhirng két luan:
Cay lac dugc bén 90 kg K20 va 30 kg S ¢ dang phan bén K,SO. da cho
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chiéu cao cay cao hon & mirc ¢6 y nghia thong ké so véi khéng bon phan
K va S; sb lugng ndt san, chi sb dién tich 14, sinh khéi da ting & mic co
¥ nghia thng ké va dat cao nhat khi bén 90 kg K20 va 30 kg S ¢ dang
phan K;S04 so véi c¢ong thire ddi ching cua dan.

Két qua thu thap sé liéu vé su anh huong cua dang phan bén K va S
dén nang sudt va cac yéu té ciu thanh ning suat lac trén dat cat bién vy

Dong xuan va He thu dugc trinh bay ¢ bang 3.24 va 3.25 da chi ra:
Bdng 3.24. Anh huong cua dang phdn bén K va S dén
ndng sudt Va cac yéu té cau thanh ndng suat lac vu Péng xudn

cong Téng sb S6 qua NS Iy NS thyc
thic qualcay chic/cay thuyet thu
(tan/ha) (tan/ha)
X& Cat Hiép
CTl1 16,73¢ 13,33¢ 4,58¢ 2,83°
CT2 17,83 16,03° 5,55°¢ 3,45¢
CT3 19,80% 18,072 6,31% 4,15%
CT4 20,932 18,502 6,472 4,422
CT5 19,00°° 17,37® 6,04 3,84¢
CT6 18,38 16,90% 5,87b¢ 3,65%
CV (%) 4,58 5,82 4,39 4,69
LSDo,05 1,56 1,77 0,46 0,32
Xa Céat Hanh
CTl1 14,134 12,13¢ 4,18¢ 2,63°
CT2 15,63° 13,33¢ 4,61 3,15¢
CT3 17,77%® 15,23 5,31%® 3,96°
CT4 18,332 15,732 5,492 4,272
CT5 17,10® 14,50°° 5,042c 3,64°
CT6 16,50 14,03 4,86 3,32¢
CV (%) 4,85 4,22 5,24 4,56
LSDo,05 1,46 1,09 0,47 0,29

Téng sb qua cua cdy lac & vu Pong xuan di ting va ¢ sai khac
thdng ké khi duoc bon bé sung 90 kg K20 va 30 kg S dudi cac dang phan
bon K va S nhau. S qua/cay cua cay lac ciing ting & muc sai khac co y
nghia théng ké khi bon 90 kg K,O va 30 kg S & dang phan bon KCI +
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(NH,)2S04, K2SO450 Véi cong thirc phan bon nguoi dan dang ap dung. O
cuing mirc bén 90 kg K,0 va 30 kg S, s6 qua/cdy cua cay lac dat cao nhat
khi str dung K va S ¢ dang phan bén K;SOa.

S6 qua chic cua cdy lac vy Pong xuan da ting 9,89 - 38,75% khi
dugc bon bd sung phan K va S va dat cao nhat khi bén 90 kg K20 va 30
kg S ¢ dang phan K,SO, sai khac théng ké & mirc do tin cay 95%. S6 qua
chic cua cay lac ciing tang va c6 sai khac thong ké khi bon 90 kg K20 va
30 kg S ¢ dang phéan bon KCI + (NH4)2SO04 va K2SO4 so vai cong thuc
d6i chung ciia nguoi dan.

So vai cong thie phén bon nguoi dan dang str dung, bon 90 kg K20
+ 30 kg S ¢ dang phan KCI + (NH4)2SO4, K2SO4, NPKS + KCl ciing cho
nang sudt thyc thu caa cdy lac vu Pong xuan ting 11,3 - 35,56% & mic
do tin cay 95%. O cuing mirc bon 90 kg K20 + 30 kg S nhung khi str dung
dang phan K,SO, ciing cho ning suit thuc thu ting va cd sai khac thng
ké so véi sir dung dang phan NPKS + KCI va lan super + KCI.

Bding 3.25. Anh huong cua dang phan bon K va S
dén ning sudt va cac yéu té cau thanh ndang sudt lac vu Hé thu

2 £ F NS ly NS thuc
Cong thirc TS?/%;O Cﬁ?ggg thuyét thu
quarcay aclCY | (thntha) | (thn/ha)
X4 Cat Hiép
CT1 13,77¢ 10,70¢ 3,59¢ 1,71¢
CT?2 15,03 11,57% 3,89% 2,02¢
CT3 16,63 13,50 4,592 2,61°
CT4 17,272 14,232 4,862 2,932
CT5 16,303 12,80 4,34 2,44°¢
CT6 15,730 12,23 4,13 2,31°
CV (%) 4,99 4,30 5,27 4,83
LSDo 05 1,43 0,98 0,41 0,21
Xa Cat Hanh
CT1 13,60¢ 9,30¢° 3,13¢ 1,57¢
CT2 14,47% 10,27% 3,47¢ 1,83¢
CT3 16,53® 12,63® 4,312 2,55°
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. Tong sb S6 qua NS ly NS thyc
Cong thac UA/CA chic/ca thuyét thu
quacay aclcay | (thn/ha) | (tdn/ha)
CT4 17,37 13,23 453 2,84°
CT5 15,77" 11,90 4,02 2,41°
CT6 14,90% 11,17 3,78° 2,13°
CV (%) 4,49 4,97 4,36 5,20
LSDo 05 1,26 1,03 0,31 0,21

Khi dugc bon 90 kg K20 va 30 kg S & cac dang phan bén khac nhau,
sb qua cua cay lac vu He thu da ting va dat cao nhat khi sir dung K va S
& dang phan K;S0,. O cling mic bon 90 kg K20 va 30 kg S nhung sir
dung phan bon & dang K2SO4 di cho sé qua cua cay lac ting va co sai
khac thdng ké so véi sir dung dang phan 1an super + KCI.

Tuong tw, s6 qua chic cua cdy lac vy He thu ciing ting & muc sai
khac c6 nghia khi bon 90 kg K>O va 30 kg S ¢ cac dang phan bén KCI +
(NH4)2S0s4, K2SO4 va NPKS + KCI so véi cong thirc phan bon nguoi dan
dang ap dung. O cting mirc bén 90 kg K20 va 30 kg S nhung sir dung &
dang phan K»SO, ciing cho s qua chac ting & mic 6 sai khac thong ké
so vai dang phén bon NPKS + KCI va lan super + KCI.

So vai cong thirc phan bon ngudi dan dang ap dung, bon 90 kg K20 va
30 kg S & cac dang phan bon khéc nhau da cho ning suat cua cay lac vy He
thu tang 14,36 - 55,19% va dat cao nhat khi sir dung K va S & dang phan
K>SO4. Clng muc bdn 90 kg KO va 30 kg S, str dung dang phan K;SO4
ciing cho ning suat lac ting & muc c6 sai khac thong ké so véi dang phan
KCI + (NH.):S04, NPKS + KCI va Ian super + KCI.

Loi nhuan 1 chi tiéu danh gia hiéu qua kinh té quan trong dé xac dinh
mot bién phap k¥ thuat canh tAc mai ¢ nén phét trién vao thuc té san xuét.
Két qua tinh toan ty sut chi phi loi nhuan can bién (MBCR) cua c4c dang
phan bon K va S ddi véi cay lac dugce trinh bay dudi bang 3.26 va 3.27.
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Bdng 3.26. Ty sudt chi phi lgi nhugn cédn bién (MBCR) cua

cac dgng phan bon K va S di véi cay lac v Péng xudn
Cong thirc Cat Hiép Cat Hanh Trung binh
CT 1 (BCl) - - 3
CT 2 (BC2) 10,15 8,61 9,38
CT3 26,74 26,93 26,83
CT4 55,12 56,83 55,97
CT5 13,47 13,38 13,43
CT6 17,86 15,07 16,46

Két qua tinh ty suat chi phi loi nhuan can bién (MBCR) ¢ bang 3.26
cho thiy: so vai cdng thire d6i chirng ctia ngudi dan dang ap dung, khi bon
90 kg K,0 va 30 kg S & cac dang phan bon khac nhau di cho ty suét chi
phi loi nhuan can bién tang 1,43 - 5,95 lan va dat cao nhat khi sir dung K
va S ¢ dang phan K2S04. O cting muc bon 90 kg K20 va 30 kg S, ty suét
loi nhuan can bién ciing dat cao nhat khi bon K va S & dang phan K,SO..

Bdng 3.27. Ty sudt chi phi lgi nhudn cdn bién (MBCR) cua
cac dang phdn bén K va S doi véi cay lac vy Hé thu

Cong thac Cat Hiép Cat Hanh Trung binh

CT 1 (PC1) - - -

CT 2 (bC2) 5,07 4,34 4,70
CT3 18,10 19,89 19,00
CT4 42,27 44,27 43,27
CT5 9,73 11,26 10,49
CT®6 13,10 12,24 12,67

O vu He thu, so véi cong thirc phan bon nguoi dan dang ap dung,
khi bon 90 kg K,O va 30 kg S ¢ cac dang phan bon khac nhau da cho ty
suat chi phi lgi nhuan can bién cao hon 2,22 - 9,17 lan va dat cao nhit &
dang phan K3SO..

Tuong tu, két qua phan tich chit luong hat lac, ham lugng K va S
trong than 14 va qua lac ciing dua ra mot s6 két luan:

- Ham luong protein trong hat lac da tang 0,07 - 0,36% va lipit trong
hat lac da tang 0,08 - 0,33% khi dwoc bén K va S. O ciing mirc phan bén
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90 kg K20 va 30 kg S, ham lugng protein va lipit trong hat lac dat cao
nhét khi st dung K va S ¢ dang phan bén K,SOs,.

- Ham lugng K va S trong than 14 va qua cua cay lac trén dat cat bién
da tang khi dugc bon 90 kg K»O va 30 kg S ¢ cac dang phan bon Kva S
khac nhau va dat cao nhét ¢ dang phan K,SOs.

TOm lai, dang phan bon K va S khac nhau da c6 tac dong khac nhau
dén sinh truong, phét trién, nang suét, chat lwong va hiéu qua san xuét
cua cay lac. Khi sir dung lidu luong 90 kg K,O/ha va 30 kg S /ha ¢ dang
phan K,SO; cdy lac trong trén dat cat bién da ting sé luong nt sin, chi
s6 dién tich 14, sinh khdi & giai doan ra hoa r hinh thanh qua, tang tong
sb qua, s6 qua chic, nang suét ly thuyét, nang suit thyuc thu, ty suat chi
phi loi nhuan can bién ting 5,97 - 9,21 lan, ham luong protein va lipit
trong hat lac tang, ham lugng K va S trong thén 14 va trong qua lac tang
so vai cong thirc phan bén cua nguoi dan dang ap dung.

3.4. Két qua xay dung mé hinh thuc nghiém vé phan bén K va S hop
ly cho cay lac trén dit cat bién tinh Binh Pinh

Tir két qua nghién cau vé liéu lwong va dang phan bon K va S, dé tai
da xac dinh duoc lidu lwong K va S hop ly cho cay lac trén dat cat bién
tinh Binh Binh la (90 kg K20 + 30 kg S)/ha, dang phan bén K va S mang
lai nang sut va hiéu qua kinh té cao phan K,SO..

Két qua theo ddi va so sanh tinh hinh sinh truéng cua cdy lac trén
dat cat bién gitra mo hinh thuc nghiém va mo hinh ddi chimg ciia ngudi
dan di xac dinh duoc: cay lac & md hinh thuc nghiém da cé cac chi tiéu
s6 lugng nét san & giai doan ra hoa ro va hinh thanh qua, sinh khéi ¢ giai
doan ra hoa ro va thu hoach cao hon c¢6 y nghia so véi mé hinh dbi chung.

Céc yéu té cdu thanh ning suit va nang suit 1a san pham va chi tiéu
quan trong danh gia hiéu qua kinh té cia mot mé hinh khi ang dung mot
bién phap canh tac mai.

Két qua thu thap s6 lidu & bang 3.32 da chi ra, & md hinh thuc nghiém
cay lac c6 tong s6 qua ting 15,77 - 18,32%, s6 qua chic ting 13,47 -
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18,04%, khdi lwong 100 qua ting 0,66 - 0,93 gam, khdi luong 100 hat
tang 0,36 - 0,5 gam, ning suit lac ting 18,17 - 19,59% c6 sai khéc théng
ké so v&i mo hinh d6i ching ciia nguoi dan dang ap dung.

Bdng 3.32. Mirc dg nhiém bénh, ning sudt va cac yéu té cdu thanh ndng
sudt cua cay lac trén dat cét bién

Cat Hiép Cat Hanh
Chi tiéu MH thuc MH MH thuc MH
nghiém ddi chieng |  nghiém | déi chieng
Tong s6 qualcay 20,02°+0,94 | 16,92+0,99 | 20,12+1,16 | 17,38+0,87
Sb qua chic/cay 17,50"+0,91 | 15,34+0,83 | 17,18"+0,90 | 15,14+0,79
Ty 18 nhan (%) 72,99+0,66 | 72,58+0,62 | 73,16+0,75 | 72,88+0,78
NS thyc thu (tan/ha) | 4,48°+0,22 | 3,79+0,24 | 4,35'+0,26 | 3,63+0,20

Hiéu qua kinh té 1a tiéu chi quan trong va c6 y nghia quyét dinh phat
trién mot bién phép canh tac mai trong san xuat ndng nghiép.
Bdang 3.34. Hiéu quad kinh té cia mé hinh si dung phan K va S hep

ly cho cay lac trén dat cét bién

Cat Higp Cat Hanh
Chi tiéu MH ) miasi | MP | Mn aéi
thuc chin thyc chin
nghiém g nghiém g
Tong chi phi (1.000d/ha) 36.782,5 | 37.574,0 | 36.452,5 | 37.244,0
- Vat tu 15.472,5 | 16.264,0 | 15.672,5 | 16.464,0
- Cong lao dong 18.950,0 | 18.950,0 | 18.500,0 | 18.500,0
- Khau hao thiét bi tudi 1.000,0 | 1.000,0 | 1.000,0 | 1.000,0
- Nang lugng tudi nudc 1.360,0 | 1.360,0 | 1.280,0 | 1.280,0
Tong doanh thu
(1.000 déng/ha) 112.000 | 94.750 | 108.750 | 90.750
- Nang suat (tan/ha) 4,48 3,79 4,35 3,63
- Gia ban (1000 dong/tan) | 25.000,0 | 25.000,0 | 25.000,0 | 25.000,0
L&i thuan (1000 dong/ha) | 75.127,5 | 57.176,0 | 72.297,5 | 53.506,0
Ty suat 18i so vai von dau tu 2,04 1,52 1,98 1,44

Két qua thu thap va danh gia hiéu qua kinh té cia md hinh ¢ bang
3.34 cho thay: & mé hinh thyc nghiém da c6 tong chi phi giam 791,5 ngan
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dong/ha, nang suat lac tang 18,17 - 19,59% nén tong doanh thu cao hon
tir 17,25 - 18,0 tridu ddng/ha/vu so véi mé hinh ddi chimg ngudi dan dang
&p dung. Do vay, md hinh thyc nghiém da cho 14i thun cao hon 18,04 -
18,79 triéu dong/ha/vu va ty suét Iai so vai von dau tu tang 34,39 - 38,05%
s0 véi mé hinh ddi ching.

Song song véi cac chi tiéu ning suét, chat lwong va hiéu qua kinh té,
mot bién phap canh tac hiéu qua can phai bén vitng voi moi truong. Két
qua phan tich mot s6 chi tiéu hoa ly tinh cua dét truéc va sau khi thuc
hién md hinh cho thdy, tinh chat d4t sau mdi vu canh tac khong bi suy
giam, ma & mot sb chi tiéu tinh chat dat c6 xu hudng dugc cai thién theo
huéng tich cuc, dic biét ddi vai ham lwong K va S & mé hinh thuc nghiém.

T6m lai: Cay lac trong trén dat cét bién, 4p dung té hop phan bon 8
tan phan chudng + 40 kg N (uré) + 90 kg P,Os (1an Van DBién) + 90 kg
K20 + 30 kg S (K2S04) + 500 kg vdi bot di ting chiéu cao cay, sé canh
cap 1, s6 lwong nét san, sinh khdi so voi mé hinh d6i chimg. Do do, cy
lac & md hinh thuc nghiém da cho tong sé qua ting 15,77 - 18,32%, s
qua chéc ting 13,47 - 18,04%, ning sut lac ting 18,17 - 19,59%, tong
doanh thu cao hon tir 17,25 - 18,0 triéu dong/ha/vu, i thudn cao hon
18,04 - 18,79 triéu dong/ha/vy va ty suét 14i so véi vén dau tu ting 34,39
- 38,05%, tinh chat dét dwoc cai thién so véi mé hinh ddi ching.
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CHUONG 4
KET LUAN VA PE NGHI

4.1. Két luan

1- Trén dat cat bién tinh Binh Dinh, K va S la yéu té dinh dudng han
ché dén sinh truong va kha nang tich lity chat khd cua cy lac; khdng bon
K va S da lam giam s luong nét san, tong dién tich 1a/cay, chiéu cao cay,
ham luong K va S trong cay va sinh khdi khd giam 53,70 - 76,25%.

2- Liéu luong K va S hop ly cho cay lac trén dit cat bién tinh Binh
Dinh 12 90 kg K20 va 30 kg S; trén nén phan bdn 8 tin phan chudng + 40
kg N + 90 kg P,Os + 500 kg véi bot/ha, bén 90 kg K20 + 30 kg S/ha; nang
suit lac vu Pong xuén va Hé thu ting tuong ng 54,18 - 59,32% va 41,4
- 50,0%, hiéu suat phan K dat 10,44 - 11,22 kg lac vo/kg K.O va 6,0 -
6,44 kg lac vo/kg K20, hiéu suét phan S dat 18,67 - 25,67 kg lac vo/kg S
va 9,0 - 11,0 kg lac vo/kg S, hiéu suét s dung K va S trong phan bon va
ham luong protein va lipit trong hat lac dat cao, tinh chat dat duoc duy
tri, ham luong K»O va SO, dé tiéu trong dat dugc cai thién.

3- Dang phan bén K va S hiéu qua cho cay lac trén dat cét bién tinh
Binh DBinh 12 phan K,SO;; trén nén phan bon 8 tan phan chudng + 40 kg N
(uré) + 90 kg P,0s (1an Vin Dién) + 90 kg K20 + 30 kg S + 500 kg vdi bot,
sir dung K va S ¢ dang phan K;SO,, cy lac cho sinh khéi ting 11,83 -
30,01%, nang suat ly thuyét ting 16,58 - 30,55%, ning suét thyc thu ting
28,12 - 55,19%, ty suét chi phi loi nhuan can bién ting 5,97 - 9,21 lan, ting
ham lugng protein va lipit trong hat lac, K va S trong than 14 va qua lac.

4- Cay lac trong trén dét cét bién tinh Binh Dinh, &p dung t6 hop
phan bén 8 tin phan chudng (phan b hoai muc) + 40 kg N (uré) + 90 kg
P,Os (14n Vin Dién) + 90 kg K,0 + 30 kg S (K2S04) + 500 kg voi bot da
cho sinh khéi ting 6,37 - 19,57%, niang suat ting 18,17 - 19,59%, ting
ham lwong lipit va protein, I4i thuin cao hon 18,04 - 18,79 triéu
ddng/halvu va ty suét I4i so voi vén dau tu ting 34,39 - 38,05%, tinh chét
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dat duoc cai thién so voi cong thirc phan bon cia nguoi dan dang ap dung.
4.2. Bé nghi

1- Dé phét trién cdy lac trén dat cat bién tinh Binh Dinh mang lai
nang suat, pham chét va hiéu qua kinh té, khuyén cao &p dung liéu luong
90 kg K0 va 30 kg S & dang K2SOx trén nén 8 tan phan chudng + 40 kg
N + 90 kg P2Os + 500 kg véi bot/ha.

2- Pé ing dung két qua nghién ctu vao thuc té san xuat, can xay
dung thém cac mé hinh trinh dién va mo céc 1op tap huan ky thuat va hoi
nghi tham quan dau bd dé 1am co sé cho viéc tuyén truyén va nhan rong.

3- B¢ hoan thién quy trinh ky thuat canh tac lac trén dat cat bién can
tiép tuc mo rong cac noi dung (gidng, mat do, phan bon hiru co va vi
luong, ...) va diéu kién sinh thai nghién ctu.



DANH MUC CAC CONG TRINH PA CONG BO CUA LUAN AN

1- B Thanh Nhan, Hoang Thi Thai Hoa, Hoang Minh Tam (2017),
Hiéu luc cia phdn kali va luu huynh déi véi cay lac tai xa Cat Hanh,
huyén Phu Cét, tinh Binh Binh, Tap chi Khoa hoc Dai hoc Hué: Nong
nghiép va Phat trién ndng thén, Tap 126, S6 3D, Trang 75 - 84.

2- B Thanh Nhan, Hoang Minh Tam, Hoang Thi Thai Hoa (2018),
Nghién ciru dnh hieong cua lieu heong kali va heu huynh dén nang sudt
lac tai huyén Phu Cat, tink Binh Dinh, Tap chi Néng nghiép va Phat trién
ndng thon, S6 13, Trang 41 - 46.

3- Hoang Thi Thai Hoa, B3 Dinh Thuc, B Thanh Nhan (2018), Anh
huong cua bon thiéu hut K, S dén sinh trudng cua cay lac trén dat cat bién
trong diéu kién nha luéi, Tap chi Khoa hoc dit, S6 54, Trang 1223 - 1228.



PREAMBLE

1. INTRODUCTION

Binh Dinh province of the South Central Coast ecological region,
with a total area of 606.6 thousand hectares, but only 137.1 thousand
hectares of agricultural land. According to Vietnam's soil classification,
there are 8 main soil groups in Binh Dinh, in which the sandy soil group
covers an area of 13,283 ha and accounts for 9.7% of the agricultural
production land area. Sandy soil group, with light mechanical
composition, high fine sand content, field moisture capacity, low content
of total substances, poor digestible substances, so the ability to retain
water and nutrients is very least.

Peanut is a short-term crop with high economic value and highly
commaodity crop, has a very good soil improvement ability, requires soil with
light mechanical composition and is suitable for many different crop structures.

In recent years, most of the sandy land area planted with long-term crops
has been replaced by agricultural crops, in which peanut is a crop that has
clearly shown adaptation and is in which peanut has clearly shown adaptation
and is being paid special attention by local people and authorities.

However, to effectively produce peanuts on sandy soil in Binh Dinh
province, there are still many difficulties such as fertilizer regime,
irrigation water, seed variety, planting distance and density, mulching and
moisturizing measures, ...

According to the research results on the effects of nutritional
deficiencies on peanut yield on sandy soils in the South Central Coast,
without K application, the yield of peanuts decreased from 14.9 to 35.2%,
without S application, the peanut yield reduced from 12.7-23.3%.

Based on the above issues, in order to expand the area and increase
the efficiency of peanut production on sandy soil, the project was
implemented: "Study on applying potassium and sulfur fertilizers for
peanuts on sandy soil in Binh Dinh province" is very necessary, meets the



practical demand of production.
2. OBJECTIVES
2.1. The general objective

Evaluation of the effects of K and S fertilizers on peanuts on
sandy soil; thereby proposing a method to use K and S fertilizers
reasonably to improve productivity and economic efficiency in peanut
production on sandy soil in Binh Dinh province.
2.2. The specific objective

- Determine the effect of not applying K and S on growth and dry
matter accumulation ability of peanuts on sandy soil.

- Proposing an appropriate dose of K and S for peanuts on sandy soil
in order to achieve high productivity, economic efficiency and improve
K and S content on sandy soil.

- Proposing a suitable form of K and S fertilizers for peanuts on
sandy soil in order to achieve high productivity, economic efficiency and
improve K and S content in sandy soil.

3. SCIENTIFIC AND PRACTICAL MEANINGS
3.1. Scientific meanings

- The results obtained from the project will be the scientific basis for
proposing measures to use K and S fertilizers in peanut production to both
ensure productivity and bring high economic efficiency.

- The results of the project can be used as a reference for other
scientific researches in Binh Dinh province in particular and other
provinces with similar ecological conditions.

3.2. Practical meanings

- Properly assess the effectiveness of K and S fertilizers, determine
the level and appropriate K and S fertilizers for peanuts on sandy soil in
Binh Dinh province. It is recommended that farmers use K and S
fertilizers reasonably for peanuts to increase yield, quality, and high
economic efficiency.

- Contributing to perfecting the peanut production process on sandy soil.



4. NEW POINT OF THE THEME

K and S are identified as one of the limiting nutritional factors to the
growth and development of peanuts on sandy soil in Binh Dinh province;

Research results have determined that the appropriate dosage of K
and S for high yield and quality peanuts on sandy soil in Binh Dinh
province is (90 kg K20 + 30 kg S)/ha on the basal (8 tons of manure + 40
kg N + 90 kg P20s + 500 kg lime)/ha;

Research results have determined that the effective K and S form in
peanut production on sandy soil in Binh Dinh province is K2SOa.

CHAPTER 1
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CHAPTER 11
MATERIALS AND METHODOLOGIES

2.1. Materials
2.1.1. Materials

- Type of peanut: Ly Tay Nguyen,

- Fertilizers: urea, Van Dien phosphate, KCI, K;SO4, (NH4)2SOs,
NPK 16 - 16 - 8- 13S (16% N + 16% P20s + 8% K20 + 13% S), Lam
Thao superphosphate, item cow dung, lime.

- Soil: The experimental soil is sea sand soil (Arenosol) specialized
in growing peanuts in Cat Hiep and Cat Hanh communes, Phu Cat district,
Binh Dinh province.

2.1.2. Scope

Experiments and experimental models were deployed in winter-
spring and Summer-Autumn crops (from winter-spring crop 2014 - 2015
to winter-spring crop 2017 - 2018) on sandy soil in Binh Dinh province.
2.2. Methodologies



2.2.1. Content 1: Study on the effects of not applying K and S on peanuts
on sandy soil in Binh Dinh province

- The experiment consisted of 12 formulas established from 3
nutrient regimes (All nutrition, no K and no S) combined with 2 layers of
sandy soil (0 - 20 cm and 20 - 40 cm) were taken in 2 communes Cat
Hanh and Cat Hiep, Phu Cat district, Binh Dinh province.

- The experiment was arranged in Double-pot (upper and lower pots)
in a randomized complete block design (RCBD) with 3 replicates,
conducted in the 2014-2015 winter-spring crop.

2.2.2. Content 2: Study on the effects of K and S doses on peanuts on
sandy soil in Binh Dinh province

- The experiment consisted of 12 treatments with 4 levels of K
fertilizer (0, 60, 90 and 120 kg K>O/ha) combined with 4 levels of S
fertilizer (0, 15, 30, 45 kg S/ha) carried out on the basal (8 tons manure +
40 kg N + 90 kg P20s + 500 kg lime)/ha.

- The experiment was arranged in a Split - plot design with 3
replicates, carried out in the winter-spring crop of 2015 - 2016 and
summer-autumn crop of 2016 in Cat Hanh and Cat Hiep communes, Phu
Cat district, Binh Dinh province.

2.2.3. Content 3: Study on the effects of K and S fertilizers on peanuts on
sandy soil in Binh Dinh province

- The treatment are proposed based on the results of studying the
effects of K and S doses on peanuts on sandy soil:

Treatment Types of K and S fertilizers (kg/ha)

T1 (Control 1) | Basal (8 tons manure + 40 kg N + 90 kg P-Os + 500 kg lime)

T2 (Control 2) | 100 kg KO (KCI) + 13 kg S (NPK 16 - 16 - 8 - 13S) + Basal

T3 90 kg K20 (KCI) + 30 kg S ((NH4)2SO4) + Basal
T4 (90 kg K20 + 30 kg S) (K2SO.) + Basal
T5 90 kg K20 (KCl)+ 30 kg S (NPK 16-16-8-13S) + Basal

T6 90 kg K20 (KCI)+ 30 kg S (super phosphate Lam Thao) + Basal




- The experiment was arranged in a randomized complete block
design with 3 replicates, performed in winter - spring 2016-2017 and
Summer - autumn 2017 in Cat Hanh and Cat Hiep communes, Phu Cat
district, Binh Dinh province.

2.2.4. Content 4: Building an experimental model of appropriate K and S
fertilizers for peanuts on sandy soil in Binh Dinh province.

- Based on the K and S dosage in the study and the control use of
local farmers, the models were built as follow:

T1 (Control): 8 tons manure + 24 kg N (urea) + 74 kg P2Os
(Phosphate Van Dien) + 84 kg KO (KCI) + 100 kg NPK (16 - 16 - 8 -
13S) + 500 kg lime/ha;

T2 (Experimental): 8 tons manure + 40 kg N (urea) + 90 kg P.Os
(phosphate Van Dien) + 90 kg KO (K2.SO., 90 kg K20 and 30 kg S) +
500 kg lime/ha;

- The demonstration model is applied by the participatory method of
the people, arranged in a non-repeating large plot and shown in the Winter
- spring crop of 2017 - 2018.

* Data processing methods

The collected data were calculated, biologically processed with averages,
analyzed with 1 or 2 factor ANOVA, LSDo 05 and analyzed by correlation
using Statistix 9.0 and Excel software.



CHAPTER 3
RESULTS AND DISCUSSION

3.1. Research results on the effects of not applying K and S on peanuts
on sandy soil in Binh Dinh province
The results of monitoring the effects of not applying K and S on the
number of nodules, leaf area, plant height and biomass of peanuts are
presented in table 3.1.
Table 3.1. Effects of not applying K and S on growth and biomass of
peanuts under net house condition

Treatment ngl duurTI]ez%lgL i Ieaﬁ\/gs};jl p(I);nt rIIDeI {ag?ltt bi(?rrrwéss

(dm?/plant) (cm) (g/plant)
T1 152.22 6.582 30.722 8.0?
T2 103.2¢ 1.62f 16.05° 2.5
T3 72.5° 3.59¢ 24.67° 6.3°
T4 103.4¢ 6.09" 28.95° 8.0?
T5 67.6° 1.52 13.949 1.99
T6 107.5¢ 3.16° 22.56¢ 5.4°¢
T7 153.32 6.15° 29.33% 6.4°
T8 22.5f 1.62f 14.509 2.8f
T9 94.0¢ 3.33¢ 23.72% 4.3¢
T10 125.7° 5.88°¢ 28.05° 5.4°¢
T11 89.1¢ 1.61f 17.61¢ 2.5
T12 67.6° 3.22¢ 24.72% 3.9¢
LSDo,05 7.33 0.25 1.43 0.3

Note: Data was collected at the fruiting stage
The results in table 3.1 show that the growth ability of peanuts in the O-
20 cm soil layer is better than in the 20-40 cm soil layer and in Cat Hiep
commune better than in Cat Hanh commune. Peanuts are grown on sandy



soil under net house conditions; the absence of additional application of K
and S resulted in a statistically significant reduction in the number of nodules,
total leaf area, and dry biomass compared with the fully fertilized control.

The content of K and S in the sandy soil and in the plant has a great
influence on the growth and the ability to accumulate dry matter of
peanuts, the results of analysis of the K and S content in the plant and the
soil after the experiment under the influence of The effects of not
applying K and S showed that the K,O and S concentrations in plants and
soil were significantly reduced when K and S were not added.

Thus, in order for peanuts grown on sandy soil to grow, develop well
and give high yield, the additional application of K and S is necessary.
Not adding K and S to peanuts will reduce the number of nodules, leaf
area, plant height, biomass, accumulated K and S content in the plant, and
K20 and S content in the soil after each crop.

3.2. Research results on the effects of K and S doses on peanuts on
sandy soil in Binh Dinh province

For peanuts, the growth of leaf area from sprouting to fruit and seed
formation corresponded to plant height growth. The period from
flowering to fruit formation is the period when the stems and branches
develop strongly, the leaf area also develops the fastest, the peanut leaf
area index is highest in the period of fruit and seed formation.

The results of monitoring the effect of K and S doses on height,
number of first-grade branches, number of nodules, leaf area index and
biomass of peanuts on sandy soils have reached the following conclusions:

The number of level 1 branches of peanuts increased at a statistically
significant level when increasing the K dose from 0 to 90 and 120 kg
K20/ha and when starting to simultaneously increase the K dose from 0
to 60 kg K>O/ha and S from 0 to 30 kg S/ha.

The number of nodules: at the flowering stage increased and there
was a statistical difference when increasing the K dose from 0 to 90 and
120 kg K20/ha, the dose of S from 0 to 30 and 45 kg S/ha; At the fruiting



stage, there was an increase and there was a statistical difference when
increasing the K dose from 0 to 60, 90 and 120 kg K20O/ha, the dose of S
from 0 to 30 and 45 kg S/ha. At the same time, the number of nodules of
peanuts at the branching stage started to increase at the dose 90 kg K>O/ha
combined with 30 kg S/ha, at the flowering stage started to increase at the
dose 60 kg K>O/ha combined with 15 kg S/ha.

The leaf area index of peanuts at the stage from full flowering to fruit
formation began to increase significantly when the K dose was increased to 90
kg K2O/ha; At the fruiting stage also increased significantly when increasing
the dose of S to 30 kg S/ha and simultaneously increasing the dose of K from
0 to 60 kg K2O/ha in combination with the dose of S from 0 to 15 kg S/ha.

The biomass of peanuts in the period from full flowering to fruit
formation increased and there was a statistical difference when increasing
the K dose from 0 to 90 and 120 kg K>O/ha and simultaneously increasing
the dose of K from 0 to 60 kg K>O/ha combined with increasing the dose
of fertilizer S from 0 to 15 kg S/ha.

Yield is the end result that reflects the suitability and effectiveness
of farming solutions applied to a cultivar under specific ecological
conditions. The results of K and S doses applied on the yield and yield
components of peanuts on sandy soil are presented in tables 3.8 and 3.9.

Table 3.8. Effect of K and S dosage on
yield and components of yield of peanut in winter-spring crop

Amount | Amount | Number | Number | Theoretical Yield
K0 S of pods/ | of filling yield (tons/ha)
(kg/ha) | (kg/ha) plant pods/plant | (tons/ha)
Cat Hiep commune

0 16.63¢ 13.03" 4.179 2,759

0 15 17.20% 13.679" 4,391 2,851

30 17.77°« 14.50% 4.66°" 3,23¢

45 17.80Pcd 14.53% 4.67¢ 3,27¢

0 18.17°cd 14.53% 4.69¢ 3,26°

60 15 19.30%¢ 15.43¢% 4.99¢% 3,44¢%

30 20.67% 16.27% 5.25¢% 3,70%
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Amount | Amount | Number Number | Theoretical Yield
K20 S of pods/ | of filling yield (tons/ha)
(kg/ha) | (kg/ha) plant pods/plant | (tons/ha)
45 20.53% 16.20% 5.23¢ 3,69
0 19.574¢ 16.13% 5.20% 3,68
90 15 20.30% 16.87% 5.46 3,85
30 21.30? 18.07% 5.87% 4,248
45 21.432 18.00% 5.85% 4,23%
0 19.932¢ 16.30% 5.27¢ 3,68
120 15 20.50% 17.10%¢ 5.53%¢ 3,88%¢
30 21.47° 18.178 5.882 4,252
45 21.40? 18.102 5.88% 4,252
CV (%) 6,80 5.00 5.22 6.62
LSDo05 (K X S) 2,92 1.20 0.41 0.38
Cat Hanh commune
0 12.23f 10.13¢ 3.27f 2,36'
0 15 12.37¢f 10.63 3.42¢f 2,570
30 12.70¢f 10.87% 3.50¢%f 2,821
45 12.57¢ 10.97% 3.550%f 2,82fh
0 12.60°f 10.70% 3.43°f 2,689
60 15 13.13¢% 11.50%f 3.73%¢ 2,95¢f
30 13.830cd 12.20%¢ 3.92%¢ 3,264
45 13.90%¢ 12.27%d 3.95%¢ 3,28¢
0 13.63% 11.20¢f 3.61°f 2,990ef
90 15 14.073%¢ 11.97°¢ 3.85bcd 3,33°
30 14.47% 12.43%%¢ 4.02% 3,762
45 14.672 12.50%¢ 4.00% 3,71%®
0 13.80°c 11.300%f 3.63¢f 3,15¢de
120 15 14.032¢ 12.63% 4.07% 3,45
30 14.20%¢ 13.078 4,292 3,792
45 14.232¢ 13.102 4252 3,872
CV (%) 3,43 4.98 5.33 6.01
LSDo,05 (KX S) 0,82 1.05 0.37 0.29

At the same level of S application, the number of pods of peanuts
increased and there was a statistical difference when the K dose was
increased from 0 to 90 and 120 kg K>O/ha. The number of pods of peanut
in winter - spring crop also increased at a statistically different level when
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starting to increase the dose of K from 0 to 60 kg K>O/ha and S from 0 to
30 kg S/ha.

For the indicator of number of well-rounded pods, at the same level
of S application, when the K dose was increased from 0 to 90 and 120 kg
K20/ha, the number of filling pods increased and there was a statistical
difference at the 95% confidence level. On the K fertilization levels of
60, 90 and 120 kg K»O/ha, the number of filling pods of peanuts increased
and there was a statistical difference when increasing the dose of S from
0 to 30 and 45 kg S/ha. The number of filling pods of peanut also
increased with statistical difference when starting to increase the dose of
K from 0 to 60 kg K>O/ha and S from 0 to 15 kg S/ha.

The yield of peanuts in winter - spring on sandy soils increased by 12.76
- 20.6%, 26.39 - 35.07% and 30.16 - 37.07%, respectively, in corresponding
to K dose from 0 to 60, 90 and 120 kg K.O/ha; the yield also increased
respectively by 13.48 - 26.04% and 13.17 - 22.85% as the S added from 0 to
30 and 45 kg S/ha; the peanut yield was highest at the K fertilizer level of 90
- 120 kg K2O/ha combined with the S fertilizer level of 30 - 45 kg S/ha.

Table 3.9. Effects of K and S doses on yield and yield components
of peanut summer-autumn crop

Amount | Amount | Number | Number | Theoretical vield
K0 S of pods/ | of filling yield (tons/ha)
(kg/ha) | (kag/ha) plant | pods/plant | (tons/ha)
Cat Hiep commune

0 13.60° 10.23¢ 3.189 1.86'

0 15 14.13¢% 10.831 3.37% 1.97¢f

30 14.97¢ 11.21°f 3.53¢ 2.09¢%

45 15.00°¢ 11.20°f 3.53¢f 2.10%

0 14.94c¢e 11.18° 3.52¢f 2.08%

60 15 15.37b 11.709%f 3.69% 2.18%

30 16.10%¢ | 12,230 3.88°d 2.31%

45 16.073¢ 12.03¢e 3.82¢¢€ 2.31

0 15.90*¢ 12.33bd 3.90° 2.30"

90 15 16.80% 12.93%¢ 4.10%° 2.44°

30 17.272 13.432 4.28° 2.63%
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Amount | Amount | Number | Number | Theoretical Yield
K20 S of pods/ | of filling yield (tons/ha)
(kg/ha) | (kg/ha) plant | pods/plant | (tons/ha)
45 17.232 13.43? 4.28° 2.642
0 15.93%d 12.40bc 3.92bcd 2.31%¢
120 15 16.73%¢ 13.00% 4,13%® 2.45P
30 17.332 13.40? 4.26° 2.63?
45 17.30° 13.43? 4.28° 2.64°
CV (%) 5.84 4.43 4.76 3.43
LSDo.0s (KX S) 1.80 0.94 0.31 0.17
Cat Hanh commune
0 13.37' 9.43" 2.97" 1.709
0 15 13.93" 9.609" 3.049" 1.81f
30 14.69¢" 10.03f" 3.18%" 1.97¢
45 14.63%" 9.909" 3.13M" 1.98°f
0 14 559" 10.04%" 3.18fn 2.03¢
60 15 15.17¢" 10.60¢f 3.36%9 2.13%
30 15.90° 11.13% 3.55¢% 2.26%
45 15.972¢ 11.20% 3.57¢ 2.26%
0 15.77¢9 11.03¢%f 3.50%f 2.28%
90 15 16.63%° 11.70QPcd 3,73 2.37bc
30 17.10%® 12.53%c 4.,01%¢ 2.55%
45 17.13® 12.57%¢ 4,032 2.54%
0 15.73%¢ 11.000%f 3.50%f 2.27¢
120 15 16.47%4 11.60¢d% 3.70% 2.37%
30 17.272 12.77® 4,072 2.56%®
45 17.232 12.932 4,138 2.59?
CV (%) 4.63 4.70 5.58 5.41
LSDg.05 (K X S) 1.33 1.08 0.37 0.21

Number of pods in the summer-autumn increased with increasing K
and S doses. At the same level of S addition, number of pods in the
summer-autumn increased and there was a statistical difference when the
K dose was increased from 0 to 90 and 120 kg K>O/ha. When
simultaneously increasing the dose of K fertilizer from 0 to 60 kg K20
and S from 0 to 30 kg S/ha, number of peanut pods began to increase at a
level with biological statistical difference.
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Similarly, number of filling pods in the summer-autumn crop
summer-autumn crop increased with increasing K and S doses. At the
same level of S application, the No. of well-rounded pods increased at a
level that was statistically different from the increase in K dose from 0 to
90 and 120 kg K2O/ha. At the K levels of 60, 90 and 120 kg K,O/ha, the
No. of well-rounded pods of peanuts increased by 8.06 - 16.06% and 7.65
- 17.58% respectively when increasing the dose of S from 0 to 30 kg S/ha
and from 0 to 45 kg S/ha at the 95% confidence level. The number of
filling pods of peanut in summer-autumn also increased statistically when
starting to increase the dose of K from 0 to 60 kg K,O/ha and S from 0 to
15 kg S/ha.

The yield of peanuts in summer-autumn crop on sandy soil increased
by 10.37 - 19.68%, 23.51 - 34.05% and 23.95 - 33.3% with corresponding
increase in K dose from 0 to 60, 90 and 120 kg KO/ha; increased by
10.93 - 15.87% and 11.05 - 16.34% respectively when increasing the dose
of S from 0 to 30 and 45 kg S/ha; increased and there was a statistical
difference as the dose of K increades from 0 to 60 kg K:O/ha in
combination with S doses from 0 to 15 kg S/ha; the highest net yield was
achieved at the K fertilizer level of 90 - 120 kg K20/ha combined with
the S fertilizer level of 30 - 45 kg S/ha.

In order to evaluate the effectiveness of fertilizer use in production,
fertilizer efficiency for each specific dose and type of fertilizer is one of
the important criteria to decide to change the method of fertilizer use and
to determine the correct use of determine the correct use of fertilizers as
well as investment efficiency efficiency. The results of calculating the
effect of K and S doses on K and S fertilizer yield of peanuts on sandy
soil are presented in table 3.10.
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Table 3.10. Effect of K and S dosage on K and S fertilizer performance

of peanuts
Performance K Performance K
Amount | Amount fertilizer fertilizer
K0 S (kg pods/kg K;0) (kg pods/kg K20)
(kg/ha) | (kg/ha) winter - | summer- | winter - | summer-
spring autumn spring autumn
Cat Hiep commune
0 - - - -
0 15 - - 6.67 7.33
30 - - 16.00 7.67
45 - - 11.56 5.33
0 8.50 3.67 - -
60 15 9.83 3.50 12.00 6.67
30 7.83 3.67 14.67 7.67
45 7.00 3.50 9.56 5.11
0 10.33 4.89 - -
90 15 11.11 5.22 11.33 9.33
30 11.22 6.00 18.67 11.00
45 10.67 6.00 12.22 7.56
0 7.75 3.75 - -
120 15 8.58 4.00 13.33 9.33
30 8.50 4.50 19.00 10.67
45 8.17 4.50 12.67 7.33
Cat Hanh commune
0 - - - -
0 15 - - 14.00 7.33
30 - - 15.33 9.00
45 - - 10.22 6.22
0 5.33 5.50 - -
60 15 6.33 4.00 18.00 6.67
30 7.33 4.83 19.33 7.67
45 7.67 4.67 13.33 511
0 7.00 6.44 - -
90 15 8.44 5.33 22.67 6.00
30 10.44 6.44 25.67 9.00
45 9.89 6.22 16.00 5.78
0 6.58 4.75 - -
120 15 7.33 4.00 20.00 6.67
30 8.08 4.92 21.33 9.67
45 8.75 5.08 16.00 7.11
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The results obtained in table 3.10 show that the K fertilizer
performance was highest at 90 kg K>O/ha (gained 9.89 kg pods/kg K-O
in the winter-spring crop and 5.93 kg pods/kg K20 in the summer-autumn
crop), the S fertilizer performance was highest at 30 kg S/ha (reaching
18.75 kg pods/kg S in the winter-spring crop and 9.04 kg pods/kg S in the
summer-autumn crop).

Similarly, the results of quality analysis; K and S content in leaves,
fruit and soil; Other fertilizer efficiency calculations also have the
following conclusions:

When the dosage of K and S was increased, the protein and lipid
content in peanuts increased and reached the highest at the dose of 90 -
120 kg K20/ha combined with 30 - 45 kg S/ha;

- The content of K»O and S in the stems, leaves and seed increased with
the increase of K and S amount, the K;O and S content in peanuts reached
the highest at the K fertilizer levels of 90 - 120 kg K,O/ha and S was 30 - 45
kg S/ha. There is an interaction between the dose of K and S fertilizers with
the content of S and K in the stems, leaves and seed of peanut;

- Harvest index K and S increased with increasing dosage of K and
S, Hlk and Hls reached the highest at K amount is 90 - 120 kg K.O/ha
and S amount is 30 - 45 kg S/ha;

- The agronomic performance of K fertilizer increases with
increasing K amount, the agronomic efficiency of S fertilizer increases
with increasing S amount, the agronomic efficiency of K and S fertilizers
also increases with the increase of S and K amount; The efficiency of
using K and S in fertilizers was highest at the K amount is 90 kg K,O/ha
and S is 30 kg S/ha.

- The content of K and S in the sandy soil of peanuts was maintained
and improved significantly when increasing the K and S amount to 120
kg K2O/ha and 45 kg S/ha.

In summary: Different amount of K and S fertilizers have effects on
growth, development, yield and yield components, quality and production



16

of peanut. After two crops in two different locations, the research has
determined the appropriate dosage of K and S for peanuts on sandy soil
in Binh Dinh province is 90 kg K-0 and 30 kg S.
3.3. Results of the effects of K and S fertilizers on peanuts on sandy
soil in Binh Dinh province

Besides amount, form of fertilizer also lead to different nutrient
absorption capacity of plants. The results of monitoring the influence of
K and S fertilizers on peanuts have concluded: Peanuts being applied with
90 kg K20 and 30 kg S in the form of K,SO; fertilizer gave higher plant
height statistically compared with no K and S fertilizer; the number of
nodules, leaf area index, and biomass increased statistically and reached
the highest when applying 90 kg K20 and 30 kg S in the form of K;SO,
fertilizer compared with the control treatment of local farmers

The results of data collection on the effects of K and S fertilizers on
yield and yield components of peanuts on sandy soil in the winter-spring
and summer-autumn seasons are presented in Tables 3.24 and 3.25:

Table 3.24. Effect of K and S fertilizers on
yield and components yield of peanut in winter-spring crop

Number Number | Theoretical Yield
Treatment of of filling yield (tons/ha)
pods/plant | pods/plant | (tons/ha)
Cat Hiep commune
T1 (Control 1) 16.73¢ 13.33¢ 4.,58¢ 2.83¢
T2 (Conttrol 2) | 17.83“ 16.03P 5.55¢ 3.45¢
T3 19.80% 18.072 6.31%° 4.15%®
T4 20.93° 18.50% 6.47% 4.422
T5 19.00%¢ 17.37%® 6.04% 3.84
T6 18.38" 16.90% 5.87 3.65%
CV (%) 4.58 5.82 4.39 4.69
LSDo.0s 1.56 1.77 0.46 0.32
Cat Hanh commune
T1 (Contrast 1) 14.13¢ 12.13¢ 4,189 2.63¢
T2 (Contrast 2) 15.63¢ 13.33¢ 4.61% 3.15¢
T3 17.77%® 15.23%® 5.31%® 3.96°
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Number Number | Theoretical Yield
Treatment of of filling yield (tons/ha)
pods/plant | pods/plant | (tons/ha)

T4 18.33% 15.73% 5.492 4.27°

T5 17.10% 14.50 5.043¢ 3.64°¢

T6 16.50" 14,03 4.86" 3.32¢

CV (%) 4.85 4.22 5.24 4.56
LSDo.0s 1.46 1.09 0.47 0.29

The number of pods of peanuts in the winter-spring crop increased
and there was a statistical difference when supplemented with 90 kg of
K20 and 30 kg of S under different forms of K and S fertilizers. The
number of pods of peanuts also increased at a statistically significant
difference when applying 90 kg of K0 and 30 kg of S in the form of KCI
+ (NH.)2S0., K2SO4 fertilizer compared to the control. At the same level
of fertilizer application of 90 kg K>O and 30 kg S, the number of pods of
peanuts was highest when using K and S in the type of K,SO, fertilizer.

The number of filling pods of peanuts the winter-spring crop increased
by 9.89 - 38.75% when supplemented with K and S fertilizers and reached
the highest when 90 kg K»O and 30 kg S were applied in the type of KSO.
fertilizers at the 95% confidence level. The number of filling pods of
peanuts also increased and there was a statistical difference when applying
90 kg K20 and 30 kg S in the form of KCI + (NH4)2SO4 and K>SO4
fertilizers compared with control.

Compared with the control, applying 90 kg KO + 30 kg S in the
form KCI + (NH4)2SO4, K2SO4, NPKS + KCI also increased the net yield
of the winter-spring peanut crop by 11, 3 - 35.56% at 95% confidence
level. At the same level of fertilizer application of 90 kg K20 + 30 kg S,
when using K>SO, fertilizer, the actual yield increased and there was a
statistical difference compared to using NPKS + KCI and super phosphate
+ KClI fertilizers.
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Table 3.25. Effect of fertilizers K and S
on yield and yield components of peanut in summer-autumn crop

Number | Number of | Theoretical Yield
Treatment of filling yield (tons/ha)
pods/plant | pods/plant | (tons/ha)
Cat Hiep commune
T1 (Control 1) 13.77¢ 10.70¢ 3.59¢ 1.71¢
T2 (Control 2) 15.03% 11.57% 3.89% 2.02¢
T3 16.63% 13.50% 4,59 2.61°
T4 17.272 14,232 4.86° 2.932
T5 16.303¢ 12.80%° 4,34 2.44¢
T6 15.73% 12.23% 4.13% 2.31°
CV (%) 4.99 4.30 5.27 4.83
LSDg.05 1.43 0.98 0.41 0.21
Cat Hanh commune
T1 (Contrast 1) 13.60° 9.30° 3.13¢ 1.57¢
T2 (Contrast 2) 14.47% 10.27% 3.47¢ 1.83¢
T3 16.53%® 12.63%® 4.31%® 2.55P
T4 17.372 13.232 4532 2.842
T5 15.77% 11.90 4.02 2.41°
T6 14.90% 11.17% 3.78° 2.13°
CV (%) 4.49 4.97 4.36 5.20
LSDo.05 1.26 1.03 0.31 0.21

When were applied 90 kg K>O/ha and 30 kg S/ha in different froms
of fertilizers, the number of pods of peanut in summer-autumn crop
increased and reached the highest when using K and S in K»SO.. At the
same level of fertilizer application of 90 kg K»O and 30 kg S, but using
fertilizer in the type of K;SO4, the number of pods of peanuts increased
and there was a statistical difference compared to using super phosphate
fertilizer + KCI.

Similarly, the number of filling pods of peanut in the summer-
autumn crop also increased statistically when applying 90 kg KO and 30
kg S in the from of KCI + (NH4).SO4, K.SO4 and NPKS + KCl fertilizers
compared with the control. At the same level of fertilizing 90 kg KO and
30 kg S, but using K2SQO4 fertilizer, the number of filling pods of peanut
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also increased statistically compared to NPKS + KCI and super phosphate
+ KCl fertilizers.

Compared with the control, applying 90 kg of K;O and 30 kg of S in
different forms of fertilizer has increased the yield of peanuts in the summer-
autumn crop by 14.36 - 55.19% and reached the highest level. when using K
and S in the type of K;SO4. At the same level of fertilizer application of 90
kg K20 and 30 kg S, using K>SOy fertilizer also increased peanut yield at a
statistically different level compared to KCI + (NH4)2SO4, NPKS + KCl and
superphosphate + KCl fertilizers.

Profit is an important economic efficiency indicator to determine whether
a new farming technique should be developed into actual production. The
results of calculating the marginal benefit cost ration (MBCR) of K and S
fertilizers for peanuts are presented in tables 3.26 and 3.27.

Table 3.26. The marginal benefit cost ration (MBCR) of
K and S fertilizers for peanut in winter-spring crop
Cat Hiep Cat Hanh

Treatment Average
commune conmmune

T1 (Control 1) - - -

T2 (Control 2) 10.15 8.61 9.38
T3 26.74 26.93 26.83
T4 55.12 56.83 55.97
T5 13.47 13.38 13.43
T6 17.86 15.07 16.46

The results of calculating the marginal benefit cost ration (MBCR) in
table 3.26 show that: in comparision with the control, when applying 90
kg of K»O and 30 kg of S in different fertilizers, the marginal benefit cost
ration increase 1.43 - 5.95 times and reach the highest when using K and
S in the from of K,SO.. At the same application rate of 90 kg KO and 30
kg S, the profit margin was also highest when applying K and S in the
from of KzSO.a.
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Table 3.27. The marginal benefit cost ration (MBCR) of
K and S fertilizers for peanut in summer-autumn crop

Cat Hiep Cat Hanh
Treatment Average
commune commune
T1 (Control 1) - - -
T2 (Control 2) 5.07 4.34 4.70
T3 18.10 19.89 19.00
T4 42.27 44.27 43.27
T5 9.73 11.26 10.49
T6 13.10 12.24 12.67

In the summer-autumn crop, compared with the fertilizer formula
people are applying, when applying 90 kg of K>O and 30 kg of S in
different type of fertilizer, the marginal benefit cost ration was higher than
2.22 - 9.17 times and highest in the type of K;SO..

Similarly, the analysis results of peanut quality, K and S content in
leaves and peanuts also gave some conclusions:

- Protein content in peanuts increased by 0.07 - 0.36% and lipids in
peanuts increased by 0.08 - 0.33% when K and S were applied. At the same
fertilizer level of 90 kg K20 and 30 kg S, protein and lipid content in peanuts
reached the highest when using K and S in the from of K,SO, fertilizer.

- The content of K and S in the stems, leaves and seeds of peanuts
on sandy soils increased when 90 kg K0 and 30 kg S were applied in
different K and S fertilizers and reached the highest in K;SOas.

In summary, different forms of K and S fertilizers had different
effects on the growth, development, yield, quality and production
efficiency of peanuts. When using a dosage of 90 kg K-O/ha and 30 kg
S/hain the type of K,SO4 fertilizer, peanut grown on sandy soils increased
the number of nodules, leaf area index, and biomass at the full flowering
stage to fruit formation, increased in number of pods, number of filling
pods, theoretical yield, yield, marginal benefit cost ratio increased by 5.97
- 9.21 times, protein and lipid content in peanut increased , K and S
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content in leaves and peanuts increased compared to the control.
3.4. Results of building an experimental model of appropriate K and
S fertilizers for peanuts on sandy soil in Binh Dinh province

From the results of research on the dosage and type of K and S
fertilizers, the topic has determined the appropriate dosage of K and S for
peanuts on the sandy soil of Binh Dinh province is (90 kg K»O + 30 kg
S)/ha, K and S fertilizer form that bring high yield and economic
efficiency is K;SO..

The results of monitoring and comparing the growth of peanuts on
sandy soil between the experimental model and the control of local farmers
have determined that: peanuts in the experimental model had higher in
nodules number at the stage of full flowering and fruit formation and in
biomass at the stage of full flowering and harvesting than that of the control.

The yield and yield components are important products and criteria
to evaluate the economic efficiency of a model when applying a new
farming method.

Table 3.32. Level of infection, yield and yield components of peanut

on sandy soil
L Cat Hiep commune Cat Hanh commune
Criteria ] .
Experiment Control | Experiment | Control
Number of .
20.02°£0.94 | 16.92+0.99 | 20.12+1.16 | 17.38+0.87
pods/plant
Number of filling . .
17.50°+0,91 | 15,34+0,83 | 17.18'+0.90 | 15.14+0.79
pods/plant
Shelling (%) 72.99+0.66 | 72.58+0.62 | 73.16+0.75 | 72.88+0.78
Yield (tons/ha) 4.48"+0.22 3.79+0.24 | 4.35"+0.26 | 3.63+0.20

The results of data collection in table 3.32 have shown that, in the
experimental model, the number of peanuts increased by 15.77 - 18.32%,
the number of filling pods increased by 13.47 - 18.04%, the weight of 100
pods increased by 0.66 - 0.93 grams, weight of 100 seeds increased by
0.36 - 0.5 grams, peanut yield increased by 18.17 - 19.59% with statistical
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difference compared to the control.

Economic efficiency is an important and decisive criterion for the
development of a new farming method in agricultural production. The
results of collecting and evaluating the economic efficiency of the model
in table 3.34 show that: in the experimental model, the total cost was
reduced by 791.5 thousand VND/ha, the peanut yield increased by 18.17
-19.59 %, so the total revenue is 17.25 - 18.0 million VND/ha/crop higher
than the control. Therefore, the experimental model gave a higher net
profit of 18.04 - 18.79 million VND/ha/crop and the rate of return on

investment increased by 34.39 - 38.05% compared to the control.

Table 3.34. Economic efficiency of the model of rational use of K and S
fertilizers for peanuts on sandy soil

Cat Hiep commune

Cat Hanh commune

invested capital

Criteria ; ;
Experime | Control | Experime Control
nt nt
Total cost
(1.000 VND/ha) 36,782.5 37,574.0 36,452.5 37,244.0
- Supplies 15,472.5 16,264.0 15,672.5 16,464.0
- Labor 18,950.0 18,950.0 18,500.0 18,500.0
- Depreciation of | 1,000.0 1,000.0 1,000.0 1,000.0
watering equipment
- Watering energy 1,360.0 1,360.0 1,280.0 1,280.0
Total revenue
(1.000 VND/ha) 112,000 94,750 108,750 90,750
- Yeild (tons/ha) 4.48 3.79 4.35 3.63
- Price (1000 | 25,000.0 25,000.0 25,000.0 25,000.0
VND/tons)
Net profit (1000| 75,127.5 57.176.0 72,297.5 53,506.0
VND/ha)
Rate of return on 2.04 1.52 1.98 1.44

In parallel with the criteria of productivity, quality and economic
efficiency, an effective farming method needs to be environmentally
sustainable. The results of analysis of some physical and chemical
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parameters of the soil before and after the implementation of the model
show that the soil properties after each cultivation crop are not reduced,
but in some soil properties tend to be improved in a positive direction,
especially for K and S content in the study.

Summary: Peanuts are grown on sandy soil, using a combination of
8 tons manure + 40 kg N (urea) + 90 kg P,Os (Phosphate Van Dien) + 90
kg K20 + 30 kg S (K2SO4) + 500 kg lime increased tree height, number
of grade 1 branches, number of nodules, and biomass compared to the
control. Therefore, peanuts in the experimental increased the number of
pods/plant by 15.77 - 18.32%, the number of filling pods/plant increased
by 13.47 - 18.04%, the yield of peanuts increased by 18.17 - 19.59%. ,
the total revenue is higher from 17.25 to 18.0 million VND/ha/crop, the
net profit is higher from 18.04 to 18.79 million VND/ha/crop and the rate
of return on invested capital increases by 34, 39 - 38.05%, soil properties
improved compared to the control.

CHAPTER 4
CONCLUSIONS AND RECOMMENDATIONS

4.1. Conclusions

1- On the sandy soil of Binh Dinh province, K and S are the limiting
nutrients to the growth and the ability to accumulate dry matter of
peanuts; when not applying K and S reduced the number of nodules, total
leaf area/plant, plant height, K and S content in plants and dry biomass
decreased by 53.70 - 76.25%.

2- The appropriate dosage of K and S for peanuts grown on sandy
soil in Binh Dinh province is 90 kg K>O and 30 kg S; On the basal of
fertilizer 8 tons manure + 40 kg N + 90 kg P,Os + 500 kg lime/ha, 90 kg
K20 + 30 kg S/ha, peanut yield in winter-spring and summer-autumn
crops increased respectively 54,18 - 59.32% and 41.4 - 50.0%, the K
fertilizer yield was 10.44 - 11.22 kg pods/kg K-0 and 6.0 - 6.44 kg of
pods/kg KO, the yield of S fertilizer reached 18.67 - 25.67 kg pods/kg S
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and 9.0 - 11.0 kg pods/kg S, the efficiency of using K and S in fertilizer
and and the protein content and lipids in peanuts are high, soil properties
are maintained, the digestable forms of K,O and SO.* in soil are
improved.

3- The effective from of K and S fertilizers for peanuts grown on
sandy soil in Binh Dinh province are K,SO fertilizers, based on 8 tons
manure + 40 kg N (urea) + 90 kg P.Os (Van Dien phosphate) + 90 kg K-O
+30kg S +500 kg lime, applying K and S in the form of K,SO4 fertilizers,
peanuts for biomass increased by 11.83 - 30.01%, theoretical yield
increased by 16.58 - 30.55%, yield increased by 28.12 - 55.19%, cost-
profit margin increased by 5.97 - 9.21 times, increased protein and lipid
content in peanuts, K content and S in leaves and peanuts.

4- Peanut tree grown on sandy soil in Binh Dinh province, applying
a combination of 8 tons manure (rotten cow manure) + 40 kg N (urea) +
90 kg P,0Os (Van Dien phosphate) + 90 kg K»O + 30 kg S (K2SQO4) + 500
kg lime gave biomass an increase of 6.37 - 19.57%, yield increased by
18.17 - 19.59%, increased lipid and protein content, higher net profit
18.04 - 18.79 million VND/ha/crop and the rate of return on investment
increased 34.39 - 38.05%, soil properties improved compared to the
fertilizer formula applied by farmers.

4.2. Recommendations

1- To develop peanuts on sandy soil in Binh Dinh province to bring
yield, quality and economic efficiency, it is recommended to apply a
dosage of 90 kg K,O and 30 kg S in the type of K,SO4 on the basis 8 tons
manure + 40 kg N + 90 kg P.Os + 500 kg lime/ha.

2- To apply the research results to actual production, it is necessary
to build more demonstration models and open technical training courses
and field trips to serve as a basis for propaganda and replication.

3- In order to complete the technical process of cultivating peanuts on
sandy soil, it is necessary to continue to expand the contents (varieties,
density, organic and micro-fertilizers, ...) and ecological conditions studied.
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