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MO PAU
1. Pit vén dé

Theo Cuc Théng ké tinh Lam Dong (2017), tinh Lam Dong ¢ 173.872 ha dién tich gieo trong
ca phé, trong d6 c6 162.726 ha ca phé dang cho thu hoach, vdi san lugng ca phé nhan dat 474.120
tan/nam, dang tha 2 ¢ Viét Nam vé dién tich gieo trong va san lugng ca phé nhan. Trong co cau ciy
trong néng nghiép caa tinh Lam Dong, ca phé duoc xac dinh 1a cay trong chi luc va chiém ty trong cao
(60% tong gia tri san xuat ndng nghiép), tir d6 gop phan dang ké trong ngudn thu ngan sach va su phat
trién kinh té, xa hoi tai tinh Lam Dong. Theo quyét dinh sé 2261/QD-UBND ngay 21 thang 10 nim
2015 cia Uy Ban Nhan dan tinh Lam Dong vé viéc phé duyét quy hoach phat trién ca phé giai doan
2016 dén 2020, véi muc tiéu cu thé 1a 6n dinh dién tich gieo trong ca phé dat khoang 150.000 ha, ¢ tir
15 dén 20% dién tich gieo trong ca phé ché, ning sudt ca phé nhan dat tir 3,1 dén 3,2 tin/ha/nam, san
luong ca phé nhan dat tir 460.000 dén 480.000 tan/nam. Thuc té cho thay, viéc ting san luong ca phé
bang con dudng mé rong dién tich canh tac 1a khdng kha thi, khdng con 12 tiém ning khai thac. Bai vay,
giai phép quan trong can thuc hién 1 ning cao ning sut ca phé théng qua cac bién phap ky thuat. Ca
phé 12 loai cay trong c6 nhu cau dinh dudng cao, néu bén phan khong can d6i va hop ly, cay ca phé s&
bi suy Kiét, niang suat giam manh & vu ké tiép. Do d6, phan bon dugc xem la mét trong nhitng giai phap
then chét dé ting nang suét va chat luong ca phé. Trong cac yéu té dinh dudng, dam va lan 1a 2 yéu tb
cay ca phé can véi s6 luong 16n va duoc tap trung nghién ciu nhiéu trén thé gioi va tai Viét Nam, céc

yéu t6 dinh dudng khac nhu kali va luu huynhvan chwa duge quan tim dang muc.

Kali hoat héa enzim xtc tién qua trinh quang hop va tong hop hydratcachon. Kali cé thé hoat
hoa dugc 60 loai enzim trong cdy ca phé. Trong hoat dong hoat héa, kali vira dong vai tro nhu mot
coenzim, vira dong vai trd nhu mot chét xic tac; kali lam tang kha ning tham thau nuéc qua mang té
bao, diéu chinh pH va luong nuéc ¢ khi khéng cua cay. Kali cd anh huong tich cuc dén viéc trao doi
dam va téng hop protein. Nho trang thai hydrat hoa, kali c6 thé 18n 16i vao giira cac bao quan dé trung
hoa cac axit ngay trong qua trinh dwoc tao thanh khién cho cac axit nay khéng bi t lai do vay kali c6 tac
dung kich thich qué trinh hd hap. Kali tham gia cAu thanh ning suit ca phé tir 27,4 dén 44,7%. Thiéu
kali thuong thé hién & cac 14 ca phé gia, trén canh mang nhiéu qua. Cac vét mau nau thuong xut hién
& ria I4, roi lan dan vao giira phién 14, cudi cing thi 14 bi chay kho. Giai doan kinh doanh, cay ca phé
mang qua nhiéu néu thiéu kali thi ty I¢ qua rung ting, vé qua c6 mau xam nau, khi chin qua c6 mau vang
va d6 nau, qua khé dan, nhan nho hon binh thuong. Bon day du va kip thoi kali s& anh huong tich cuc
dén qua trinh sinh truéng; 1am ting kha ning chdng chiu sau, bénh hai cia cdy ca phé; ting do 16n cua
nhan va cai thién chit luong nuée udng ca phé. Trong cay ca phé, luu huynh déong vai tro chét ciu tao
vi 12 thanh phan cua c4c axit amin va protein, luu huynh réat can thiét trong qua trinh tao thanh diép luc.
Trong cic qua trinh trao doi chat cua cdy, luu huynh anh huong Ién dén qué trinh quang hop va qué
trinh hd hap; luu huynh tham gia cau tao cac hop chat thom trong hat ca phé (tritecpen, ergosterol,
lanosteron). Thiéu luu huynh thudng thé hién & cac 14 non trén ngon cua cay ca phé, 1 non c6 mau vang
hoic tring, 4 nho so véi binh thuong. Bon day da va kip thoi luu huynh giup cdy ca phé sinh truéng va
phét trién manh, cho ning suit cao va chat lwong tét hon.



D4t nau do phét trién trén d4 bazan (dat nau do bazan) 1a loai dat kha phu hop dé trong ca phé
do dét toi xbp, co do day trén 1 m; ham luong cac nguyén té da lwong va trung lugng thudng khdng cao,
dic biét 1a 1an d2 tiéu, kali dé tiéu va luu huynh, canxi, magié & mac thip nhung c6 ham lwong cac
nguyén té vi lugng (Bo, Fe, Zn, Cu) phong phi rat can cho cay tao ra huong, vi ca phé thom ngon. Tai
tinh Lam Déng, hién c6 khoang 229.216 ha dat phat trién trén da bazan, chiém 23,5% dién tich ty nhién
va duoc phan b & nhitng viing ¢6 khi hau thich hop vai nhiéu loai cdy tréng nhu ca phé, cheé, rau, hoa.
Tuy nhién, do diéu kién khi hau nhiét d6i cao nguyén vai lugng mua 16n va tap trung theo mua két hop
véi dia hinh déc va chia cat da gop phan thac ddy mot s6 qué trinh thd nhudng theo hudng bat loi nhu
x6i mon, rira troi va khoang hda cac chat dinh dudng trong dat dic biét ddi voi hai nguyén té kali va luu
huynh. Bong thoi, trai qua nhiéu chu ky doc canh cac loai cay cong nghiép dai ngay véi mic do tham
canh cao, nguén dinh dudng trong dat da bi can kiét, d phi ty nhién va sirc san xuit cua dat phat trién
trén da bazan tai tinh Lam Déng suy giam nghiém trong, can duoc cai thién bang giai phap bén phan. O
Viét Nam, d4 c6 nhiéu cong trinh nghién ctru vé anh hudng riéng 1é ciia phan kali hodc luu huynh trén
cdy ca phé, tap trung nhiéu trén cay ca phé voi. Viéc nghién ctru anh hudng ctia phan kali va lvu huynh
dbi véi cay ca phé cheé thi con rt han ché. Xuat phat tir nhitng 1y do trén, dé tai “Nghién ciru sir dung
phan kali va heu huynh cho cdy ca phé ché (Coffea arabica) giai doan kinh doanh trén ddt ndu dé bazan

tai tinh Lam Déng ” duoc thuc hién.
2. Muc tiéu ciia dé tai
2.1. Muc tiéu chung

Dé xuét dugc bién phap st dung phan kali va luu huynh hop 1y nhdm nang cao ning suit,
chat luong, hiéu qua kinh té trong canh tac ca phé ché giai doan kinh doanh trén dit nau doé bazan
tai tinh Lam Pong.

2.2. Muc tiéu cu thé

Dé xuat dugc lidu lwongphan kali va Iuu huynh hop Iy cho cay ca phé ché nham dat ning suét,
chét lugng, hiéu qua kinh té cao, cai thién duoc do phi nhiéu trén dat nau do bazan tai tinh LAm Déng.

Dé xuét dugc dang phén kali va luu huynh hop 1y cho cdy ca phé ché nhim dat ning suit, chat
luong, hiéu qua kinh té cao, cai thién duoc do phi nhiéu trén d4t nau do bazan tai tinh LAm Béng.

Dé xuét dugc thoi diém bon va ty 1é bon phan kali va lwu huynh hop 1y cho ciy ca phé ché nham
dat nang sudt, chat lugng, hi€u qua kinh té cao, cai thién dugc do phi nhiéu trén dat nau do bazan tai
tinh Lam Dong.

3. Y nghia khoa hoc va thuc tién
3.1. Y nghia khoa hoc

Két qua cua dé tai luan &n cung cip luan cir khoa hoc phuc vu phét trién cay ca phé ché tai Lam
Ddng va nhirng viing trong ca phé cheé tai Viét Nam c6 diéu kién sinh théi twong tu.

Két qua cuia dé tai luan an 14 tai liéu tham khao cho céc cdng trinh nghién ctru twong ty tai LAm
pong.



3.2. Y nghia thuc tién

Két qua ciia dé tai luan an 1a co so dé hoan thién quy trinh ky thuat canh tac cay ca phé ché trén
dat nau do bazan tai Lam Dong.

Khuyén cdo ngudi dan sir dung phéan kali va luu huynh hop 1y cho cdy ca phé ché giai doan kinh
doanh trén dat nau do bazan tai tinh Lam Pong dé dat nang suat, chat luong, hiéu qua kinh té cao, cai
thién do6 phi nhiéu dat.

4. Nhirng déng gép méi ciia dé tai

- Liéu luong phan kali va luu huynh hop 1y cho cdy ca phé ché giai doan kinh doanh tréng trén
dat nau do bazan tai tinh Lam Dong 1a 330 kg K20 va 60 kg S trén nén phan bon hang nam cho 1 ha la
280 kg N + 120 kg P,0s + 500 kg v6i bt + 10 tan phan ga.

- Dang phan kali va Iuu huynh phu hop cho cay ca phé che la phan KCI va phan K,SO4 theo ty 1€
tuong tng véi lidu lugng bon da duoc nghién ctu la 1 KCI : 1,26 K2SO..

- Thoi diém va ty 16 bon phan kali va Iuu huynh pha hop cho cay ca phé ché 1a phan kali bén 4
dot (mdi dot bon 25% K20, bdn vao céc thang 3, 5, 7 va 9); phan luu huynh bén 2 dot (mdi dot bon
50% S vao thang 3 va 9).

CHUONG 1

TONG QUAN TAI LIEU
1.1. CO SO LY LUAN CUA VAN PE NGHIEN CUU
1.1.1. Mot s6 dic diém sinh thaiquan trong ciia cay ca phé ché
1.1.2. Yéu céu dét dai cia cay ca phé
1.1.3. Kali va lwvu huynh trong dat trong ca phé
1.1.4. Vai tro sinh ly va nhu céu Kkali, lru huynh ciia ciy ca phé trong qua trinh sinh truwéng, phat
trién
1.1.4.1. Vai tro sinh Iy va nhu cau kali cia cay ca phé
1.1.4.2. Vai tro sinh Iy va nhu cdu lwu hupnh cia cay ca phé
1.1.5. Ham lwgng Kali va luu huynh tich lity trong cay ca phé
1.1.6. Sw hap thu, van chuyén Kkali va luu huynh trong cay
1.1.6.1. Hap thu va vd@n chuyén kali
1.1.6.2. Hap thu va v@n chuyén luu huynh
1.1.7. Méi quan hé giira kali va luu huynh trong cay
1.2. CO SO THUC TIEN CUA VAN PE NGHIEN CUU

1.2.1. Tinh hinh san xuét, tiéu thu ca phé trén thé giéi va tai Viét Nam



1.2.1.1. Trén thé gidi

1.2.1.2. Tgi Viet Nam

1.2.2. Tinh hinh sir dung phan bén trong san xuat ca phé tai Viét Nam
1.3. CAC CONG TRINH NGHIEN CUU LIEN QUAN

1.3.1. Két qua nghién ciu vé kali di véi cay ca phé

1.3.1.1. Trén thé gidi

1.3.1.2. Tai Viét Nam

1.3.2. Két qua nghién ctru vé lwu huynh ddi véi cay ca phé

1.3.2.1. Trén thé gigi

1.3.2.2. Tai Vigt Nam

CHUONG 2

POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU
2.1.1. Péi twong nghién ciru

- Giong ca phé: Gidng ca phé ché Catimor dugc trong phd bién tai tinh Lam Pdong, 14 nam tudi, mat
do tréng 5.000 cay/ha, ning suat nhan trung binh tir 2,5 dén 3,0 tan/ha/ndm. Vuon cdy dong déu, hdm ngon
&do cao 1,5dén 1,6 m.

- Phan bon: Uré (46% N), 1an nung chay (16% P20s, 17% MgO, 28% Ca0, 24% SiOz), KCI (60%
K20), K2SO4 (50% K0, 18% S), (NH4),SO4 (20% N, 24% S), NPK 16:16:8+13S (16% N, 16% P,0s, 8%
K20, 13%S), supe lan don (16% P20, 12% S, 23% Ca0), phan ga (1,72% N; 1,65% P.0s; 1,21% K,O:
2,60% Ca0; 0,72% MgO), vdi bot (90% CaO).

- Pdt:  Céc thi nghiém nghién ciru duoc bb tri trén dat nau do phat trién tir da bazan (dat nau do
bazan) chuyén trong ca phé ché tai tinh Lam Dong. Tinh chat hoa hoc cia dét trudc thi nghiém: pHwcl = 3,64;
OC (%) = 1,84; N tong s6 (%) = 0,08; P,0s tong sb (%) = 0,16; K20 tong sb (%) = 1,04; P,0s dé tiéu (mg/100
g dit) = 6,62; K0 dé tiéu (mg/100 g dit) = 12,6; S tong s6 (%) = 0,048; S dé tiéu (ppm) = 29 (Pon vi phan
tich: Khoa Néng Hoc, Trirong Pai hoc Néng Lam, Pai hoc Hué).

2.1.2. Pham vi nghién ctru

- C4c thi nghiém dugc thuc hién tai xa Xuén Truong, thanh phd Pa Lat, tinh Lam Dong tir nim
2018-2020 (3 nam).

2.2. NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.2.1. Cong thirc va phwong phap bd tri thi nghiém



2.2.1.1. Thi nghiém 1 (Ngi dung 1): Nghién ctu anh huéng cia lidu luong phan kali va luu huynh dén
ciy ca phé che giai doan kinh doanh trén dit nau do bazan tai tinh Lam Dong.

- Céc cdng thec thi nghi¢m:

Nén (CT1): 240 kg N + 120 kg P,0s + 500 kg v6i bot + 10 tin phan ga/ha. Nén (CT2 - CT10):
280 kg N + 120 kg P.Os + 500 kg vdi bot + 10 tin phan ga/ha. Pdi chimg 1: Bon kali va luu huynh theo
bién phap canh tac cua nong dan (1.500 kg NPK:16:8:16+6S); Di chimg 2: Bon kali va Ivu huynh cho
cdy ca phé ché giai doan kinh doanh theo khuyén céo ciia Bo Nong nghiép va Phat trién Nong thon
(2002).

Bdng 2.1. Liéu lirong phan kali va lwu huynh ¢ cac cdng thirc thi nghiém

CT Liéu lwgng bon kali va lwu huynh nguyén chét (kg/ha)
240 kg K0 + 90 kg S + Nén (Béi ching 1)
270 kg K»0 + 40 kg S + Nén

270 kg KO + 60 kg S + Nén

270 kg K»0 + 80 kg S + Nén

300 kg K;0 + 40 kg S + Nén

300 kg K20 + 60 kg S + Nén (Bdi chang 2)
300 kg K,O + 80 kg S + Nén

330 kg K»0O + 40 kg S + Nén

330 kg KO + 60 kg S + Nén

330 kg K»0O + 80 kg S + Nén
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- Thi nghiém duoc bd tri theo kiéu khbi day du ngau nhién, 1 nhan td, véi 3 1an nhéc lai. Quy
md thi nghiém: S6 6 thi nghiém 12 30 6 (10 cong thirc x 3 1an nhac lai); mdi 6 co sé ¢ 20 cay, dién tich 6 co
s& 1a 40 m2; téng dién tich thi nghiém 1a 1.200 m2.

2.2.1.2. Thi nghiém 2 (N$i dung 2): Nghién ciru anh huong cta dang phan kali va luu huynh dén cay ca phé
ché giai doan kinh doanh trén dat nau do bazan tai tinh Lam Ddong.

- Céc cdng thezc thi nghi¢m:

Bdng 2.4. Dang kali va luu huynh ¢ cac cong thizc thi nghiém

CT Dang phén bén kali va lwu huynh theo lrgng phan nguyén chit (kg/ha/niam)

1 (BC) | 300 kg K,0 (KCI) + 60 kg S ((NH4)2S0,) + Nén

2 300 kg K20 (KCI) + 60 kg S (Supe 1an) + Nén

3 60 kg S + 167 kg K20 (K,S04) + 133 kg K20 con thiéu bo sung tir phan KCI + Nén

60 kg S + 37 kg K20 (NPK:16:16:8+13S) + 263 kg K20 con thiéu bb sung tir phan KCI +
Nén

Nén (CT1-3): 280 kg N + 120 kg P20s + 500 kg voi bt + 10 tan phan ga/ha/ndm; Nén (CT4): 206 kg
N + 46 kg P,0s + 500 kg voi bgt + 10 tan phan ga/ha/ndm.



- Thi nghiém duoc b tri theo kiéu khéi day du ngau nhién, voi 3 1an nhic lai. Quy mé thi
nghiém: S 6 thi nghiém 1a 12 6 (4 cong thirc x 3 1an nhac lai); mi 6 co s& ¢6 20 cay, dién tich mdi &
co s6 12 40 m; tong dién tich thi nghiém 1a 480 m2.

2.3.1.3. Thi nghiém 3 (Nji dung 3): Nghién ctru anh hudng cua thoi diém boén va ty 18 bon phan
kali va luu huynh dén ciy ca phé ché giai doan kinh doanh trén dat nau do bazan tai tinh Lam Pong.

- Cac cong thurc thi nghiém:

Bdng 2.7.Thoi diém bon, ty 1é bén kali va luu huynh & cac cong thize thi nghiém

Ty 1€ bon kali va lwu huynh (%)
Théang CT1 (PC) CT2 CT3 CT4 CT5
K20 S K20 S K20 S K20 S K20 S
3 25 50 25 50 25 50 25 25
5 25 50 25 25 25 50 25
7 25 25 50 25 25 50 25 50
9 25 25 25 50 25 25 50

- Thi nghiém duoc bé tri theo kiéu khéi day da ngau nhiénvai 3 1an nhic lai. Quy mé thi nghiém:
S6 6 thi nghiém 12 15 8 (5 cdng thire x 3 1an nhéc lai); mdi 6 co sé ¢ 20 cay, dién tich mdi 6 co so 1a
40 mZ; tong dién tich thi nghiém 1a 600 m2
2.2.2. Céac bién phap ky thuat canh tac ap dung

Theo tiéu chuin nganh 10 TCN 527 - 2002 Quy trinh k§y thuat trong, chim soc va thu hoach ca
phé ché (Bo Nong nghiép va Phaét trién ndng thon, 2002) [46].
2.2.4. Phwong phap xir ly s6 liéu

Céc s6 liéu thu thap duoc tinh toan, xu Iy thdng ké sinh hoc vai céc chi tiéu trung binh, phan
tich ANOVA 1 nhan t6, LSDo s va phan tich twong quan bang phan mém Statistix 9.0 va Excel 2007.
Mirc d6 trong quan tuyén tinh gitra liéu luong bon kali va Iuu huynh véi nang sudt ca phé ché dugce xac dinh
theo gié tri hé s tuong quan r, cu thé nhu sau: r > 0,8 tuong quan chit; 0,6 <r < 0,8 twong quan twong doi
chat; 0,4 <r < 0,6 twong quan trung binh; r < 0,4 trong quan khéng chat.

CHUONG 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. NGHIEN CUU ANH HUONG CUA LIEU LUQNG KALI VA LUU HUYNH PEN CAY CA
PHE CHE GIAI POAN KINH DOANH TREN PAT NAU PO BAZAN TAI TINH LAM PONG
3.1.3. Anh hwéng cia lidu lhrgng kali va hru huynh dén mét sé yéu t6 ciu thanh ning suit va ning
suét ciia cAy ca phé che



Niang suét 14 két qua cta qua trinh san xuat, 1a chi tiéu quan trong dé danh gid mot cach toan
dién, chinh xac vé qua trinh sinh truong, phat trién cua cay ca phé trong mot mua vu. Ning suit cua cay
ca phé ché duoc quyét dinh boi yéu td di truyén, déng thoi chiu sy chi phdi va tac dong cua diéu kién
ngoai canh. Vi vay nang suat ca phé khdng chi thé hién dic tinh di truyén ma con phan anh kha ning
thich tng v6i moi trueong canh tac.

Niam 2018 (vu 1): Nang suat ly thuyét giita cac cong thirc thi nghiém dao dong khé 16n, tir 10,66
dén 20,00 tan qua chin twoi/ha/nam. Cong thic 10 cb nang suét ly thuyét cao nhat (20,00 tan qua chin
tuoi/ha/nim) nhung khéac biét khong c6 y nghia véi cong thirc 8 va 9. Cong thirc 2 ¢ ning suat ly thuyét
thip nhét (10,66 tin qua chin tuoi/ha/nam) va khac biét c6 y nghia so voi tat ca cac cong thic trong thi
nghiém. Tuong tu nhu ning suat ly thuyét, cong thirc 2 c¢6 ning suat ly thuyét ly thuyét thap nhat thi
nang suét thyuc thu ciing thap nhat (9,06 tan qua chin tuoi/ha/nim) nhung khéc biét khong co ¥ nghia so
Vi céc cong thuc 1, 3 va 4. Cong thirc 9 ¢6 nang suat Iy thuyét cao nhét thi nang suat thyc thu ciing cao
nhét (14,68 tin qua chin tuoi/ha/nam) nhung khac biét khong cé ¥ nghia véi cong thuc 8 va 10. Céc
cong thirc 8 dén 10 ¢o ning suét thyuc thu ting cao hon so vé6i ¢ong thirc 6 (DC2) tir 14,84% dén 16,5%.
Xét riéng anh huong caa kali hozc luu huynh dén ning sudt thuc thu caa ciy ca phé ché giai doan kinh
doanh, s6 liéu & Bang 3.4 (ndm 2018) cho thay: Bon K,O & muc 300 kg/ha/niam cho ning suat thyc thu
dao dong tir 12,25 dén 12,60 tan qua chin twoi/ha/nam, thip hon so vdi & mirc 330 kg/ha/ndm (14,47
dén 14,68 tan qua chin twoi/ha/niam) nhung cao hon so véi mirc bon 270 kg/ha/nam (9,06 dén 10,72 tan
qua chin twoi/ha/nam). O c&c muc bon luu huynh khéc nhau 40 hoic 60 hodc 80 kg/ha/ndm trén ciing
mét luong KO 1a 270 hoic 300 hoic 330 kg/ha/nam thi ning suat thuc thu cia cay ca phé ché giai doan
kinh doanh khéc biét nhau khong c¢6 ¥ nghia thong ké.

Trong ndm 2019 (vu 2): Nang suét ly thuyét giita cac cong thic thi nghiém dao dong tir 15,83
dén 20,33 tan qua chin tuoi/ha/nam. Cong thirc 2 duy tri nang suat ly thuyét thip hon so véi cac cong
thirc khéc trong thi nghiém (15,83 tan qua chin twoi/ha/nam) nhung khac biét khong co y nghia théng
ké so véi cac cong thuc 3 va 4. Cong thirc 9 co ning suét ly thuyét cao nhét (20,33 tin qua chin
tuoi/ha/nim) nhung khac biét khéng c6 ¥ nghia thdng ké vai cac cong thire 1, 6, 8 val0. Ning suét thuc
thu giira cac cong thirc dao dong kha Ion tir 9,5 dén 17,69 tan qué chin tuoi/ha/ndm. Cong thic 2 ¢6
ning suét ly thuyét thip nhét thi ning suat thuc thu thap nhat (9,5 tAn qué chin tuoi/ha/nam) nhung khac
biét khong c6 ¥ nghia so voi cong thirc 4. Cong thirc 9 c6 niang suat thuc thu cao nhét (17,69 tin qua
chin twoi/ha/ndm) va khong khac biét c6 y nghia so vai cong thic 8. Cong thirc 5va cac cong thirc 8 dén
10 ddu ¢ ning suit thuc thu ting cao hon so véi cdng thie 6 (BC2) tir 3,7% dén 21,3%. Xét riéng anh
hudng caa kali hoic luu huynh dén ning suét thuc thu cta cay ca phé ché giai doan kinh doanh, sé liu
& Bang 3.4 (nam 2019) cho thay: Bon kali & muc 300 kg K,O/ha/nim cho ning suét thuc thu dao dong
tir 12,26 dén 14,47 tan qua chin twoi/ha/ndm, thap hon so véi & mic 330 kg K,O /ha/nam (15,14 dén
17,69 tan qua chin tuoi/ha/nim) nhung cao hon so véi mirc bon 270 kg K,O /ha/nam (9,5 dén 10,72 tan
qua chin tuwoi/ha/nam).



Bdng 3.4. Anh hwong cua liéu lirong kali va lwu huynh dén nang sudt 1y thuyét va nang sudt thyec thu
Cuia cdy ca phé che giai dogn kinh doanh

Vu 1 (2018) Vu 2 (2019) ,
NSTT (t4n
cong NSLT NSTT Tang NSLT NSTT Tang nhan/ha)
thic (tAinqua | (tinqua | sovéi | (tanqua | (tAnqua | sovéi (trung binh
chin chin bC2 chin chin bC2 2 vu)
twoi/ha) | twoi/ha) | (%) | twoi/ha) | twoi/ha) | (%) '
1 - -
®C1) 17,50° 10,87« 18,673 12,42¢ 2,04
2 10,66¢ 9,06¢ - 15,83¢ 9,50 - 154
3 12,83° 10,07¢ - 16,17¢ 10,08¢° - 1,74
4 13,66° 10,72¢ - 17,00 10,720 - 1,88
5 17,50° 12,46° - 18,33 14,47 3,7 2,40
6 -
BC2) 17,66° 12,60 19,17 13,93 2,33
7 17,66° 12,25¢ - 19,67% 12,26% - 2,30
8 19,502 14,48 14,92 19,17 15,48%® 10,0 2,88
9 19,662 14,682 16,50 20,332 17,692 21,3 3,11
10 20,002 14,47% 14,84 19,17% 15,14° 7,9 2,84
LSDg,05 0,40 0,92 - 1,85 2,26 - -

Ghi chu: Trong cung mét cgt, cac gia tri trung binh c6 cung ky tw theo sau khac biét khdng co y nghia
o muc o < 0,05.
3.1.4. Anh hwéng cia liéu lwgng phan kali va luu huynh dén hinh dang va kich thwéc nhan, chat
lwong nwéc udng cia cay ca phé che
Bdng 3.6. Anh huong cia liéu liwong kali va luu huynh dén ty 1é qua chin tioi/nhdn, thé tich 100 qua
va khoi lirong 100 nhan cua cay ca phé cheé

Vu 1 (2018) Vu 2 (2019)
. , , Thé tich . _ , Thé tich
Cong Ty 1 qua Khoilwong | Ty I¢ qua .
, ] 100 qua R i 100 qua Khoi lwgng
thirc chin twoi/ ) 100 nhén chin twoi/ ) .
R chin twoi . chin twoi | 100 nhan (g)
nhéan 5 (o) nhéan
(cm?) (cm?®)
1 (BC1) 5,932¢ 98,00° 14,97¢ 5,47%® 104,332¢ 15,93¢de
2 6,33° 86,67° 13,609 5,672 98,67 14,90¢




Vu 1 (2018) Vu 2 (2019)
A Thé tich . Thé tich
Cong Ty 1é qua | Khéilwgng | Ty I¢ qua ) .
, . . 100 qua R i . 100 qua Khoi lwgng
thirc chin twoi/ 100 nhan chin twoi/ R
R chin tuoi R chin twoi | 100 nhén (g)
nhan (9) nhan
(cm?) (cm?)
3 5,97%¢ 80,33¢ 13,80¢ 5,672 95,33¢ 14,97%
4 6,20% 86,33¢ 14,77¢ 5,202 104,33%¢ 15,5%
5 5,80%¢ 101,67% 15,03¢ 5,53% 104,67%¢ 16,10
6 (bC2) 5,67 100,00% 15,33 5,40%¢ 103,672 15,44
7 5,73%¢ 99,67° 15,30 5,50% 102,00%¢ 15, 7¢¢
8 5,47°¢ 104,67% 16,03%® 5,07 105,33%® 16,73
9 5,57¢ 107,002 16,07% 5,07 108,672 16,8%
10 5,60 99,67° 16,472 4,93¢ 107,33%® 17,12
LSDo,05 0,28 7,10 0,39 0,49 9,80 0,90

Ghi chu: Trong cung mét cgt, cac gid tri trung binh cé cung ky tw theo sau khac biét khdng co
¥y nghia o muc 0. < 0,05.

Niam 2018 (vu 1): Ty 18 qua chin twoi trén nhan giita c4c cong thirc dao dong tir 5,47 dén 6,33;
cong thirc 2 ¢6 ty 1& qua chin tuoi trén nhan cao nhat va sai khac c6 y nghia so véi cong thirc 6; cac cong
thac khac trong thi nghiém c6 ty 1€ qua chin tuoi trén nhan khac biét khong cé y nghia so véi cong thirc
6. Khéi luong 100 nhan ca phé & cac cong thirc dao dong tir 13,6 dén 16,47 gam. Cong thic 10 c¢é khdi
lwong 100 nhdn ca phé cao hon va sai khac c6 y nghia thdng ké so vai cong thic 6. Khéi lwong 100
nhan ca phé & céc cong thirc 2 va 3 thip hon va sai khac c6 ¥ nghia so véi cdng thirc 6. Nam 2019 (vu
2): Ty & qua chin twoi trén nhan dao dong tir 4,93 dén 5,67; cong thirc 2 va 3 ¢6 ty 18 qua chin tuoi trén
nhan cao nhét (5,67) va khac biét c6 ¥ nghia véi cac cong thirc 8 dén 10. Cong thic 6 ¢ ty 18 qua chin
tuoi trén nhan 1a 5,4 nhung khac biét khong c6 y nghia voi cac cong thirc khéc trong thi nghiém. Khdi
luong 100 nhan ca phé dao dong tir 14,9 d¢én 17,1 gam. Cong thiic 10 c6 khdi lwgng 100 nhén ca phé
cao nhat nhung khac biét khong cé y nghia voi cac cong thic 8 va 9. Cong thic 6 c6 khbi lwong 100
nhan 1a 15,4 gam va khéc biét c6 ¥ nghia véi cac cong thirc 8 dén 10.
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Bdng 3.7. Anh hweng cua lieu lwong kali va luu huynh d@én chat lwong nuréc uong ca phé cheé

Cong | Caffein . . o S s .| Téng Phan
thite (%) Mui |Hwong vi|HAau vi| Vi chua| Vi nget | The chat | P§ hai hoa|DP§ sach |Pg dong nhat| Tong thé didm logi
1(cly | 127 7.9 7.7 79 | 56 6,5 7.4 7,9 10,0 10,0 8,3 79,2 R4t Tét

2 1,31 8,1 8,0 77 | 54 | 61 7.9 7.9 10,0 10,0 7,7 78,8 Rat Tét
3 1,35 8,1 7.9 82 | 58 6,5 7.4 8,0 10,0 10,0 8,0 79,9 RAt tét
4 1,29 7.6 7.7 79 | 63 5.9 7.9 7.9 10,0 10,0 7.6 78,8 RAt Tét
5 1,32 7.8 8,0 65 | 54 | 57 7.8 7.9 10,0 10,0 7.8 76,9 RAt Tét
6(MmC2) | 132 7.7 7.9 81 | 57 58 73 7.9 10,0 10,0 8,1 78,5 R4t Tét
7 1,30 7.7 7.6 77 | 57 57 73 75 10,0 10,0 7.9 77,1 RAt Tét
8 1,26 8,1 7.7 78 | 57 6,5 8,0 8,0 10,0 10,0 8,2 80,0 RAt Tét
9 1,28 8,2 8,0 82 | 60 | 58 75 8,3 10,0 10,0 8,3 80,3 | Xuétséc
10 1,29 8,1 8,2 82 | 58 | 65 7.8 8,0 10,0 10,0 8,1 80,7 | Xuitsic

Tir két qua phan tich ham lugng caffein va danh gia chat lugng nudc udng ca phé ché & Bang 3.7, ching tdi nhan thay: Ham luong caffein cua cac cong
thire thi nghiém dao dong tir 1,26 (cong thirc 8) dén 1,35% (cong thire 3). Cong thuc 2, 4, 6 va cac cong thuc 8 dén 10 c6 ham lugng caffein dao dong tir 1,26
dén 1,31%; thap hon so vai cong thirc 6 (1,32%). Chit lwong nudc udng: Tét ca cac cong thirc déu dugc phan loai chit lwong nudc udng ca phé tir rat tét dén
Xuit sic, vai tong diém dao dong tir 79,9 diém (cong thirc 5) dén 80,7 diém (cong thirc 10), cong thirc 9 va 10 cho chit luong nudc udng dic biét hon so vai cac

cong thac khac.
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3.1.5. Anh hwéng ciaa lidu lwong Kali va lwu huynh dén hiéu qua kinh té caa cay ca phé ché giai

doan kinh doanh

Bdng 3.8. Anh huweng cua lieu liong kali va lwu huynh d@én téng chi phi san xudt, tong gia tri san xudt
va loi nhugdn cua cay ca phé che

Ning suz‘lF Ning suz‘nF Tong gié’tri Tong Chi’phl' L oi nhuan Ty suat

Céng | thuc thu (tan | thuc thu (tan san xuat san xuat .(triéu. loi
thac qua chin nhan/ha) (trigu (triéu N nhuan

X A dong/ha)

twoi/ha) dong/ha) dong/ha) (%)

1 (bC1) 11,65 2,04 153,00 120,11 32,89 27,4

2 9,28 1,54 115,50 106,01 9,49 8,9

3 10,08 1,74 130,50 110,14 20,36 18,5

4 10,72 1,88 141,00 113,47 27,53 24,3

5 13,47 2,40 180,00 127,34 52,66 41,4

6 (bC2) 12,90 2,33 174,75 124,62 50,13 40,2

7 12,25 2,30 172,50 121,12 51,38 42,4

8 14,98 2,88 216,00 135,27 80,73 59,7

9 16,19 3,11 233,25 134,75 98,50 73,1

10 14,80 2,84 213,00 134,63 78,37 58,2

Ghi chd: Gia nhan x6 ca phé ché tei Pa Lat trung binh trong 2 nam 2018 va 2019 la
75.000 dong.

Téng gi4 tri san xuat: Cac cong thic 8, 9, 10 c6 tong gid tri san xuit vuot tréi hon so vai cac
cdng thirc khac trong thi nghiém. Cong thtrc 9 cho tong gid tri san xuat cao nhat (233,25 triéu dong/ha);
cong thirc 2 ¢6 tong gid tri san xuat thap nhat (115,5 triéu dong/ha). Két qua nay da cho thay, bon kali &
muc 330 kg K,O/ha két hop vai bon Tuu huynh & cac mirc 40 hodc 60 hoic 80 kg S/ha/ndm c6 tac dong
rd rét dén ning sut thyc thu va tong gia tri san xuat. Tong chi phi san xuat: Khi ting lugng bon kali
hozc lwu huynh thi chi phi san xuat ciing ting theo, tong chi phi san xuét giira cac cong thirc dao dong
tir 106,01 dén 135,27 triéu dong/ha. Céc cong thirc 8, 9 va 10 cé tdng chi phi san xuét vuot troi nhat,
tang 8% so voi véi cong thirc 6. Loi nhuan: Loi nhuan trong cac cong thirc dao dong rat Ion; tir 9,49
triéu dong/ha (cong thic 2) dén 98,50 triéu dong/ha. Cong thirc 9 cé lgi nhuan cao nhat twong tng Vi
ty suat loi nhuan ciing cao nhét (73,1%) do c6 nang suat thuc thu cao va chi phi dau tur phu hop. Cong
thire 2 6 loi nhuan thip nhét trong @ng véi ty suat loi nhuan thap nhit va dat 8,9% do bén kali va luu
huynh it nhat nén anh hudng dén ning suit thuc thu va téng gia tri san xuat. Xét riéng theo tirng muc
bén kali: O muc bén 270 kg KoO/ha, khi ting lugng luu huynh tir 40 dén 80 kg S/ha thi loi nhuén ting
tir 9,49 dén 27,53 triéu dong/ha; ¢ muc bon 300 kg K,O/ha/nim hodc 330 kg K,O/ha, khi ting luong
lwu huynh tir 40 dén 80 kg S/ha thi lgi nhuan tang giam khong ré rang. O cing mot mirc bon 40 kg S
hoic 60 kg S hozc 80 kg S/ha, khi tang lugng Kali tir 270 dén 330 kg K»O/ha thi loi nhuan tang Ién va
ty 1€ thuan véi luong K20 bon vao.
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3.1.6. Anh hwéng cia liéu lweng Kali va lwu huynh dén mét sb tinh chat hoa hoc cia dat nau do
bazan trong ca phé che

Do chua cua dat (pHkei): Do chua trao d6i cua dat sau thi nghiém trong cac cong thirc déu o
khoang rat chua, dao dong tir 3,65 (cong thirc 4) dén 3,75 (cong thire 10) nhung van nam trong gidi han
chiu dung cua cay ca phé. Tuy nhién, pH thap ciing anh hudng dén viéc hap thu cac chat dinh dudng tir
dat nhu kali va luu huynh dé tiéu. Cac bon hiru co trong dat (OC%): Sau thi nghiém, cac bon hitu co
trong dat ting 1én tir 2,12% (cong thiic 1) dén 2,36% (cong thirc 10) va cao hon so véi cac bon hitu co
trugce thi nghiém (1,84%) va & mac trung binh. Bam tong s6 (N%): Sau thi nghiém, dam tong sb & cac
cong thirc thi nghiém ting 1én nhung khong dang ké, tir 0,09 dén 0,13% va van & mirc d6 trung binh.
Lan tong sb (P20s%): Sau thi nghiém, 1an tong sé & cac cong thic thi nghiém déu tang 1én so véi trudc
thi nghiém, dao dong tir 0,16 dén 0,21% va & muc giau. Kali tong s6 (K20%): Kali tong sb trongdat &
cac cong thuc thi nghiém da tang 1én so véi trudce thi nghiém, dao dong tir 1,07 dén 1,23%. Cong thirc
10 c6 kali tong s6 cao nhit 1a 1,23% va di thay ddi tir muc trung binh theo huéng giau kali tong s;
cong thire 1 ¢6 kali tong sb thap nhat 1 1,07% do lugng bon kali thap nhat. Nhu vy, bon ting luong
phan Kkali tir 270 kg dén 330 kg K;O/ha/nam c6 tac dung cai thién kali tong sb trong dat. Ham lwong
kali dé tiéu: Trudc thi nghiém, ham luong kali dé tiéu trong dat & mirc trung binh; sau thi nghiém,
ham luong kali dé tiéu c6 xu hudng ting 1én khi ting lwgng phan Kaligiira cac cong thac thi nghiém.
O mirc bon 1a 240 kg K2O/ha/nam (cong thirc 1), ham luong kali dé tiéu c6 thay doi nhung khong
dang ké (12,9 mg/ 100 g d4t); & mirc bon 1a 270 kg K,O/ha/nim, ham lwong kali d& tiéu trong dét ting
1&n tir 13,1 dén 13,9 mg/100 g dat; & muc bon 1a 300 kg K2O/ha/nam, ham lugng kali dé tiéu ting cao
hon (14,1 dén 14,7 mg/100 g dat); & muc bon 1a 330 kg K2O/ha/nam két hop véi 80 kg S, ham luong
kali dé tiéu tang cao nhat (15,2 dén 16,4 mg/100 g dat) va & muc trung binh. Luu huynh tong s6 (S%):
Sau thi nghiém, Iuu huynh tong s6 dao dong tir 0,049 (cong thirc 6) dén 0,062% (cong thirc 4). Bon ting
lwong phan chia Tuu huynh tir 40 d&én 80 kg thi nong dd Tuu huynh téng sé trong dat ting theo. Tuy
nhién, bén nhiéu phan chia luu huynh s& anh huong dén do chua cua dét va sy hap thu dinh dudng cua
cay ca phé. Nong do luu huynh dé tiéu (ppm): Nong d6 luu huynh d& tiéu sau thi nghiém trong cac cong
thirc dao dong tir 25 ppm (cdng thuc 3) dén 32 ppm (cong thirc 10). Khi ting lwong phan bon chia luu
huynh tir 40 Ién 80 kg S/ha/nam thi ndng do luu huynh dé tiéu trong dat ciing da tang 1én nhung khong
dang ké so voéi trude thi nghiem.
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Bdng 3.9. Anh hweng cua lieu liong kali va lweu huynh dén mét sé tinh chdt hda hoc trong ddt ndu dé bazan trong ca phé cheé

Cong thitc pHke: OC (%) N (%) P,0s (%) | KsO (%) P20 KO (Mal00 | ¢ ey | s (ppm)
(mg/100 g) g)
1 (BC) 3,66 212 0,09 0,18 1,07 71 12,9 0,055 31
2 3,67 226 0,11 0,16 111 6,8 13,1 0,058 26
3 3,67 222 0.10 0,17 1,10 6,9 134 0,051 25
4 3,65 231 0,12 0,21 113 7,0 13,9 0,062 28
5 3,68 218 0,12 0,16 1,15 72 14,3 0,056 27
6 (DC2) 3,69 230 0,11 0,16 114 67 14,1 0,049 29
7 371 232 0,13 0,19 1,15 6,9 14,7 0,051 30
8 370 235 0,10 0,20 118 6,6 15,2 0,050 28
9 372 233 0,10 0.21 1,20 6.7 16,1 0,053 29
10 375 236 0,12 0,20 123 6.5 16,4 0,054 32
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3.2. NGHIEN CUU ANH HUONG CUA DANG PHAN BON KALI VA LUU HUYNH PEN CAY
CA PHE CHE GIAI POAN KINH DOANH TREN PAT NAU PO BAZAN TAIl TINH LAM
PONG

3.2.3. Anh huéng ciia dang phan bén kali va lwu huynh dén mét sé yéu to cau thanh ning suit va
niing suit ciia cdy ca phé ché giai doan kinh doanh trén dt nau dé bazan tai tinh Lam Pong

Trong ndm 2018, ning suat ly thuyét cua cay ca phé cheé ¢ cac cong thire thi nghiém dao dong
tir 17,5 dén 22,2 tan qua chin tuoi/ha, céng thirc 3 bon K,SO4 + KCl ¢6 ning suat ly thuyét cao nhat
(22,2 tan qua chin twoi/ha) va khac biét c6 ¥ nghia thong ké so vai cac cong thirc khac trong thi
nghiém. Cang thirc 2 bon KCI + supe 1an va cdng thirc 4 bon NPK + S ¢6 ning suat ly thuyét thap
nhat lan luot 12 17,5 va 17,7 tan qua chin tuoi/ha nhung khac biét nhau khong cé y nghia théng ke.
Ning suat thuc thu dao dong tir 13,8 dén 15,6 tan qua chin tuoi/ha, cong thuc 3 bon K,SO, + KCI ¢6
nang suét ly thuyét cao nhét thi nang suét thuc thu ciing cao nhat (15,6 tan qué chin tuoi/ha), ting 8,3%
S0 véi cong thuc 1 (14,1 tin qua chin tuoi/ha).

Bdng 3.13. Anh hirong cua dang phdn bén kali va leu hupnh dén ndng sudt ly thuyét va nang sudt thuc
thu cua cdy ca phé ché giai doan kinh doanh

Vu 1 (2018) Vu 2 (2019)
NSTT (tin
Cong NSLT NSTT Tang so NSLT NSTT Téang so nhan/ha)
thac | (tinqua | (tAnqua | véiddi | (tinqua | (tAnqua | véiddi | (trung binh
chin chin chirng chin chin chirng 2 vu)
twoi/ha) twoi/ha) (%) twoi/ha) twoi/ha) (%)
1 (BCO) 20,3° 14,1° - 19,3° 14,2° - 2,94
2 17,5° 14,4 - 18,5 16,2° 14,1 3,06
3 22,28 15,62 8,3 23,52 17,42 22,5 3,40
4 17,7¢ 13,8° - 16,5° 13,6° - 2,68
LSDo,05 1,57 1,18 - 2,02 1,14 - -

Ghi chu: Trong cung mét cgt, cac gié tri trung binh ¢ cung ky tw theo sau khac biét khong co y nghia

omue o <0,05.

Trong nam 2019, ning suét ly thuyét va ning suat thuc thu cta ciy ca phé ché ¢ cac cong thirc
thi nghiém c6 xu huéng cao hon so véi ndm 2018. Ning suét ly thuyét dao dong tir 16,5 dén 23,5 tan
qua chin twoi/ha, cong thire 3 tiép tucco ning suét Iy thuyét cao nhét (23,5 tin qua chin twoi/ha) va khac
biét c6 ¥ nghia thdng ké so véi cac cong thic khac trong thi nghiém. Cong thuc 4 c6 nang suét |y thuyét
thip nhat (16,5 tin qua chin twoi/ha) nhung khong sai khac véi cong thic 2 (18,5 tin qua chin twoi/ha).
Twong tu nhu ning suét ly thuyét, nang suat thuc thu cao nhét ciing thé hién & cong thirc 3 bon K,SO,
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+ KCI (17,4 tAn qua chin tuoi/ha), ting 22,5% so v&i cong thie ddi ching (14,2 tin qua chin tuoi/ha),
tiép theo 1a cong thirc 2 bon KC1 + supe 14n co ning suat thuc thu 1a 16,2 tn qua chin twoi/ha, ting
14,1% so véi cong thire d6i ching. Cling mét lugng bon 1a 300 kg K20 + 60 kg S nhung & dang phan
kali va luu huynh khac nhau thi ning suat thuc thu ¢ cac cong thirc thi nghiém khac nhau, ngoai thanh
phan la kali va luu huynh thi trong supe 1an con cé cac thanh phan khac nhu CaO, MgO va SiO; gilp
cay chéng chiu va quang hop t6t hon hodc ham lwong vi lwong (Zn, B, Cu, Fe) trong phan NPK + S
cling hd trg cho cy sinh truong va phat trién thuan loi hon.

3.2.4. Anh hwéng cia cac dang phan bén Kkali va lwu huynh d@én hinh dang va kich thwéc nhan,
chat lwgng nwéc udng ciia ciy ca phé ché giai doan kinh doanh trén dit niu dé bazan tai tinh Lam
pong

Bdng 3.15. Anh huong cua cac dang phdn bon kali va heu huynh dén thé tich 100 qud, ty Ié qud chin
twoi/nhdn va khéi lwong 100 nhan cua cdy ca phé cheé

Vu 1 (2018) Vu 2 (2019)
Cong thic | Thé tich 100 | Ty 1@ qua | Khéilweng | Thé tich 100 | Ty lé¢ qua | Khéi lwgng
qua chin chin twoi/ | 100 nhan qua chin chin twei/ | 100 nhan
tuoi (cm®) nhan (9) tuoi (cm®) nhan (9)
1 BCO) 106,02 5,2% 15,7% 100,3° 4.4°¢ 16,82
2 102,7° 5,1° 14,8° 103,3%® 4,9% 14,8°
3 98,7¢ 4,9¢ 16,32 99,3 4,6 16,72
4 107,32 5,32 13,6° 107,32 4,92 14,6°
LSDo,05 3,03 0,14 1,04 3,82 0,24 1,36

Ghi chu: Trong cung mét cgt, cac gié tri trung binh c6 cung ky tw theo sau khac biét khong co y nghia
omue o <0,05.

Trong ndm 2018: Thé tich 100 qua chin tuoi dao dong tir 98,7 dén 107,3 cm?, cong thuc 3 co
thé tich 100 qua chin twoi nho nhat 1a 98,7 cm? va khac biét c6 ¥ nghia thdng ké véi tat ca cac cong thic
khéc. Cong thirc 4 ¢d thé tich 100 qua 16n nhét (107,3 cm®) nhung khong khac biét ¢6 y nghia so voi
cong thirc 1 (106,0 cm®). Tuong tu nhu thé tich 100 qua chin tuoi, ty ¢ qua chin twoi/nhan dao dong tir
4,9 dén 5,3; cdng thirc 3 ¢6 ty I qua chin twoi/nhan thip nhit (4,9) va khéc biét c6 y nghia thong ké véi
céc cdng thuc 1, 2 va 4. Cong thirc 4 bon NPK + S ¢6 ty 1é qua chin tuoi/nhan 16n nhat (5,3) nhung
khong khac biét so véi cong thac 1 bon KCI + SA (5,2). Khéi lugng 100 nhan dao dong tir 13,6 d&én
16,3 g. Cong thirc 3 bon K2SO, + KCI ¢6 khdi lwong 100 nhan I6n nhat (16,3 g), ting 3,7% so voi cong
thirc 1 (15,7 g) nhung khac biét khong c6 ¥ nghia théng ké. Cong thirc 4 c6 khéi lugng 100 nhan nho
nhét (13,6 g) va khac biét c6 ¥ nghia thong ké so vai cac cong thuc 1, 2 va 3 trong thi nghiém. Trong
nam 2019: Thé tich 100 qua dao dong tir 99,3 dén 107,3 cm?, cong thirc 3 bon K,SO4 + KCI ¢6 thé tich
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100 qua nho nhat (99,3 cm?®) nhung khong khac biét ¢6 ¥ nghia so voi cong thirc 1 bon KCI + SA (100,3
cm®) va cdng thirc 2 bon KCI + supe 1an (103,3 cm?). Cong thic 4 bon NPK + S ¢6 thé tich 100 qua Ion
nhat (107,3 cm?) va chi sai khac co y nghia théng ké so vai cong thic 3. Ty Ié qua chin twoi/nhan dao
dong tir 4,4 dén 4,9; cong thic 1 ¢6 ty s6 twoi/nhan 1a 4,4 nhung khac biét khong c6 ¥ nghia thong ké
Vi cong thac 3 (4,6). Cong thirc bon 4 va cdng thire 2 ¢6 ty Ié qua chin twoi/nhan Ion nhat (4,9) va
khong sai khac nhau vé mat théng ké. Khdi lwong 100 nhan dao dong tir 14,6 dén 16,8 g, ting cao hon
S0 v&i nam 2018 tir 6,5 dén 7,8%. Cong thirc 1 bon KCI + SA ¢6 khbi Iwong 100 nhan 16n nhét (16,8 g)
nhung khéng khac biét vé mat théng ké so véi cong thirc 3 bon K,SO, + KCI (16,7 gam). Cong thic 4
bon NPK + S ¢6 khéi lugng 100 nhan nho nhat (14,6 gam) va khéng khac biét vé mat thong ké so voi
cbng thirc 2 bén KCI + supe lan (14,8 gam).

Két qua danh gia chét lugng nudc ubng ca phé cia cac cong thie thi nghiém o Bang 3.16 cho
thay: Cac cong thirc bon kali va luu huynh & dang khéc nhau trong thi nghiém déu c6 chat luong nudéc
udng dwoc cam nhan tir rat tot dén xuat sic, vai tong diém dao dong tir 77,8 diém (cong thirc 1 bon KCI
+ SA hoic c6ng thirc 2 bon KC1 + supe 1an) dén 80,7 diém (cong thirc 3 bon K,SO,4 + KCI). Cong thic
3 ¢6 chat lwong nudc ubng ca phé tét nhat so vai cac cong thirc khac trong thi nghiém. Trong nghién
ctru nay, K2SO, cho chit lwong nudc udng ca phé tét nhat, két qua nghién ctru nay twong dong véi cac
két qua nghién ctru cua Snoeck va Lambot (2004).
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Bdng 3.16. Anh hurong cua cac dang phdn kali va lieu huynh dén chat liong niréc uéng cua cay ca phé cheé

cong Ham lwgng N . . | Do hai P Ppdong | Tong | Téng Phan
) Mui |Hwong vi| Hau vi | Vichua| Vi nget | The chat . . 2 2 .
thic caffeine (%) hoa sach nhat the diém loai
1 (PC) 1,35 7.8 7.8 7,8 5,3 5,8 7.7 7.8 10,0 10,0 7.8 77,8 R4t Tt
2 1,33 7,8 7.8 7.8 5,3 6,0 75 7.8 10,0 10,0 7.8 77,8 Rat Tt
3 1,31 8,3 8,0 8,2 6,0 5,8 7.9 8,2 10,0 10,0 8,3 80,7 Xuit sic
4 1,32 7.9 7.8 7.8 5,4 5,5 7.8 7.9 10,0 10,0 8,0 78,1 Rat Tt
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3.2.5. Anh hwéng cia cac dang phan bén Kkali va luu huynh dén hiéu qua kinh té cia cay ca phé che
giai doan kinh doanh trén dit niu d6 bazan tai tinh Lam Pong

Bdng 3.17. Anh hirong cua cac dang phan bon kali va heu huynh dén tong chi phi san xudt, tong gia
tri san xuat va lei nhudn cia cay ca phé cheé

. Nang suat . .. 5 L . Ty suat
. Ning suat thuc Tong giatri |Tong chi phisan| Lginhuan i
Céng . thuc thu A ) . ) . loi
thu (tan qua . san xuat (tri¢u xuat (triéu (triéu
thirc . (tan N R N nhuan
chin twoi/ha) R dong/ha) dong/ha) dong/ha)
nhan/ha) (%)
1 (PC) 14,15 2,94 220,50 127,31 93,19 73,2
2 15,30 3,06 229,50 135,84 93,66 69,0
3 16,50 3,40 255,00 145,94 109,06 74,7
4 13,70 2,68 201,00 126,07 74,93 59,4

Ghi chu: Gia nhan xd6 ca phé che tei Pa Lat trung binh trong 2 nam 2018 va 2019 la
75.000 dong.

Tong gia tri san xuat: Cong thic 3 bon K;SO4 + KCI cho tong thu cao nhat (255,00 triéu
ddng/ha), ting 15,64% so vai cdng thac 1 bén KCI + SA (220,50 tridu ddng/ha). Cong thirc 4 bon NPK
+ S ¢0 tong gié tri san xuat thap nhat (201,00 triéu ddng/ha), giam 8,84% so véi cong thic 1 (d6i chirng).
Cong thirc 3 ¢o ning suét ca phé nhan cao nhit din dén tong gid tri san xuit ciing cao nhat. Tong chi
phi san xuat: Cong thirc 3 bon K,SO4 + KCI ciing ¢6 tong chi phi san xuat cao nhat (145,94 triéu
ddng/ha), tiép theo la cong thirc 2 bon KCI + supe 1an(135,84 triéu dong/ha) va thip nhat 1a cong thuc
4 b6n NPK + S (126,07 triéu ddng/ha). Cong thac 3 ¢6 chi phi mua phan K>SO, cao hon so0 véi cac loai
phan chura kali khéc va cd nang suat thuc thu cao nhat nén tong chi phi san xuat cao nhat. Loi nhuan:
Loi nhuan dao dong tir 74,93 triéu dong/ha (cong thuc 4) dén 109,06 triéu déng/ha (Cong thic 3).
Cong thuc 3 bon K,SO, + KCI ¢6 loi nhuan cao nhét va tang 17,03% so véi cong thuc 1 (ddi chirng),
ddng thoi ty suat lgi nhuan cua cdng thic bon K,SO4 + KCl ciing rat cao (74,7%) do ¢6 ning suat
thuc thu cao nhét va chi phi dau tu pht hop. Cong thirc 4 ¢6 lgi nhuan thap nhét (74,93 triéu dong/ha
va ty suat lgi nhuan ciing thap nhét (59,4%). Nhu vay, & cling muc bon 1a 300 kg K0 két hop vai 60
kg S/ha, dang phan K;SO, + KCI cho téng gi4 tri san xuat va loi nhuan cao hon so véi cac dang phan
chira kali va luu huynh khac trong thi nghiém, vi vay nén &p dung bon kali két hop véi luu huynh & dang
K,SO4 + KCl theo ty 1& 1,26: 1 dé dat dwoc loi nhuan cao nhat trong san xuit ca phé ché trén dat nau do
bazan tai tinh Lam Dong.
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3.2.6. Anh huéng cia dang phan bén Kali va hru huynh dén mét sé tinh chét hoa hec ciia dét niu do
bazan tréng ca phé ché giai doan kinh doanh tai tinh Lam Péong

Bdng 3.18. Anh hirong cua dang phdn bon kali va leu hupnh dén mét s6 tinh chat héa hoc trong dat
ndu do bazan trong ca phé che

Céng ocC N P.Os KO | P20Os(mg/100 | K;O (mg/100| S S
thic [P @) | @) | @) | (%) 9) 9) (%) | (ppm)
1(BC) | 3,67 | 2,16 | 0,09 0,21 1,11 6,7 13,6 0,053 30
2 3,65 | 2,11 | 0,08 0,21 1,10 6,9 13,7 0,051 32
3 3,71 | 2,19 | 0,10 0,19 1,12 7,1 13,8 0,052 30
4 3,68 | 2,22 | 0,09 0,19 1,11 6,8 13,5 0,058 35

Do chua cua dat (pHkel): Trudce thi nghiém pHke= 3,64 nén dat rat chua; sau thi nghiém pHci
trong cac cong thirc dao dong tir 3,65 dén 3,71 c6 thay ddi nhung van & khoang rit chua. Bon phan kali
va luu huynh ¢ dang K,SO4 + KCI da khong 1am thay d6i d6 chua cua dét trong ca phé tai tinh Lam
Pdng. Cac bon hitu co trong dat (OC%): Cac bon hitu co trong dét 1a yéu t rat quan trong anh huong
t6i nang suat va chat luong cia vuon ca phé vi ¢d lién quan chat ché dén cac chi tiéu vé do phi cua dat
(d¢am, 1an, kali, canxi, magie, luvu huynh), déng thoi cd tac dung 1am cho két cau dit toi xop, thong
thoang. Cac bon hiru co trong dit nau do bazan & cac cdng thirc thi nghiém dao dong tir 2,11 dén 2,22%
cao hon so véi trudc thi nghiém (1,84%) nhung van ¢ muc trung binh. Dam tong sé (N%): Trudgce thi
nghiém, dat nau do bazan trong ca phé ché c6 dam tdng sé & mirc nghéo (0,08%); sau thi nghiém, dam
tong sb & cac cong thuc thi nghiém c6 thay d6i nhung khong dang ké, ting tir 0,08% (cong thirc 2) dén
0,1% (cong thuc 3) nhitng van & mac nghéo dam tong s6. Lan téng sé (P20s%): Trudc thi nghiém, lan
tong s trong dat nau do bazan & muc giau (0,16%); sau thi nghiém, 1an tong sb ¢ cac cong thirc déu
tang 1én dang ké va dao dong tir 0,19 dén 0,21% va van & muc giau 1an tong sb. Ham luong kali tong sb
(K20%): Truéc thi nghiém, ham lwong K0 tong s6 1 1,04% va & muc trung binh; sau thi nghiém, ham
luong K20 tong s trong dét ¢ cac cong thire thi nghiém ting 1én va dao dong tir 1,10 dén 1,12%. Cong
thirc bon K,SO4 + KCl ¢6 ham luong K20 tong sé trong dat dugc cai thién dang ké nhat (1,12%). Ham
luong kali d& tiéu: Ham luong K20 sau thi nghiém dao dong tir 13,5 dén 13,8 mg/100 g dét, chénh léch
tir 0 dén 0,3 mg K»0/100 g dit so vai trude thi nghiém nhung van & mic trung binh. Luu huynh téng sb
(S%): Trudc thi nghiém ham luong luu huynh téng s6 13 0,048% va & muc thiéu luu huynh; sau thi nghiém,
ham lugng luu huynh téng s6 dao dong tir 0,051 dén 0,058% trong céc cong thac thi nghiém. Cong thirc
4 bon NPK + S ¢6 ham lugng Iuu huynh tong s6 cao nhat (0,058%) va cong thirc bon KCI + supe 1an c6
ham lugng luu huynh tong sé thip nhét (0,051%). Nong do luu huynh dé tiéu: Sau thi nghiém, ndng do
lwu huynh dé tiéu trong cac cong thirc dao dong tir 30 dén 35 ppm. Cong thic 3 bon K,SO, + KCI ¢6
nong doluu huynh dé tiéu 1a 30 ppm tuong dwong voi cong thirc 1 bon KCI + SA.
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3.3. NGHIEN CUU ANH HUONG CUA THOI PIEM BON VA TY LE BON PHAN KALI VA
LUU HUYNH PEN CAY CA PHE CHE GIAI POAN KINH DOANH TREN PAT NAU PO
BAZAN TAI TINH LAM PONG

3.3.3. Anh huéng ciia thoi diém bon va ty 1& bon phan Kkali va luu huynh @én mét sé yéu to cau thanh
ning suit va ning suit ciia ciy ca phé ché giai doan kinh doanh trén dit nau dé bazan tai tinh Lam
pong
Bdng 3.22. Anh hirong cua thoi diém bon va ty 1é bon phan kali va heu huynh dén nang suat ly thuyét
va ndng sudt thyec thu cia cay ca phé cheé

cong NSLT (tAn qua NSTT (tAn qua chin Ting so véi doi NSTT (tan
thac chin twoi/ha) twoi/ha) chang (%) nhan/ha)
1 (BC) 19,67 16,33 - 3,04

2 21,83 16,83 2,97 3,30

3 22,172 17,912 8,82 3,65

4 19,00° 15,33° - 3,06

5 19,17° 15,58° - 2,93
LSDoos 2,28 1,56 - -

Ghi chu: Trong cung mét cgt, cac gia tri trung binh c6 cung ky tw theo sau khac biét khdng co y nghia

o mirc a < 0,05.

Két qua & Bang 3.22 cho thiy: Ning suit |y thuyét caa cac cong thic thi nghiém dao dong tir
19 dén 22,17 tin qua chin tuoi/ha va ¢ su khac biét c6 ¥ nghia thong ké & mac a < 0,05. Cong thirc ¢6
nang sudt ly thuyét cao nhat (22,17 tin qua chin tuoi/ha) va khéac biét co y nghia so véi cong thac 1, 4
va 5. Cong thirc 2 c6 nang suat thuc thu 1a 21,83 tan qua chin tuoi/ha, thip hon so voi cong thirc 3 nhung
khéc biét khong c6 y nghia thdng ké. Twong tu nhu ning suat ly thuyét, niang suét thuc thu & cong thic
3 ciing dat cao nhat (17,91 tan qua chin tuoi/ha), ting 8,82% so vai cong thirc 1 ddi ching va khéc biét
¢6 ¥ nghia thong ké so véi cong thirc 1, 4 va 5. Cong thirc 2 c¢6 ning suat thyc thu 1a 16,83 tin qua chin
tuoi/ha, ting 2,97% so véi cong thirc dbi chimg nhung khac biét khong c6 ¥ nghia vé mat thong ké.

3.3.4. Anh hwéng cia thoi diém bon va ty 1é bén phan kali va lua huynh dén hinh dang, kich thwéc
nhan va chit lwgng nwéc udng ciia ciy ca phé ché giai doan kinh doanh trén dit nau dé bazan tai
tinh Lam Pong

Két qua & Bang 3.23 cho thay: Ty & hat tron dao dong tir 9,8 dén 11,4%, cong thirc 3 6 ty 16 hat
tron thap nhat (9,8%) va khéc biét c6 ¥ nghia théng ké véi cong thic 1 (10,9%). Cong thuc c6 ty 16 hat
tron cao nhat (11,4%) nhung khac biét khong co ¥ nghia thong ké voi cac cong thic 1, 2 va 4. Ty 1¢ hat
trén sang 18 cua cdng thirc 2 va 5 thap nhat, lan luot 14 12,4% va 12,5%. Cong thuc 3 ¢6 ty 1¢ hat trén
sang 18 cao nhat (13,5%) nhung khac biét khong c6 ¥ nghia thong ké véi cong thic 1 va 4. Ty 18 hat
trén sang 16 & cac cdng thuc thi nghiém kha cao, dao dong tir 79,8 dén 85,6%. Cong thic 3 ¢ ty 18 hat
trén sang 16 cao nhat (85,6%), ting 2,8% so voi cong thie 1 ddi ching va khéc biét ¢6 ¥ nghia thng
ké so véi tit ca cac cong thire khac trong thi nghiém. Thé tich 100 qua chin twoi ¢ cong thirc 1 thip nhit
(99,67 cm®) nhung khéc biét khong co y nghia so véi cong thic 5 (101,67 cm?®). Cong thire 3 ¢d thé tich
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100 qua chin tuoi cao nhat (108,67 cmd), ting 8,3% so véi cong thirc dbi ching. Ty 18 qua chin twoi trén
nhan dao dong tir 4,8 dén 5,3. Cong thirc 3 va cong thire 1 d6i ching cd ty 1¢ qua chin tuoi trén nhan
thap nhat, lan luot 14 4,8 dén 4,9. Ty 18 qua chin tuoi trén nhan cua céng thirc 2, 4 va 5 khac biét khong
¢6 y nghia thong ké, dao dong tir 5,0 dén 5,3. Khéi lugng 100 nhan trong cac cong thuc thi nghiém
cling kha cao, dao dong tir 15,9 dén 17,5 g. Cong thic 2, 3 va 5 ¢6 khdi lwong 100 nhan lan luot la
16,4 g; 17,5 g va 16,8 g khdng sai khac vé mit théng ké so vai cong thuc 1 (16,7 g). Cong thic 4 ¢é
khéi luong 100 nhan thap nhat (15,9 g), giam 4,8% va sai khac so voi cong thire ddi ching.

Bdng 3.23. Anh hurong cia thoi diém bon va ty 1é bon phdn kali va heu hupnh dén hinh dang va kich
thuéc nhan cua cay ca phé ché

con T4 16 hat Ty I¢ hat Ty I¢ hat Thé tich 100 Tylé | Khéilweng
€ na
th 3 tr)(;n.((y.) trénsang 18 | trénsang 16 | qua chin twoi twoi/ 100 nhéan
w
’ (%) (%) (cm?) nhan (©)
1 (PC) 10,92 12,9 83,20 99,67¢ 4,8 16,7
2 10,8 12,4 82,3t 104,33° 5,12 16,4
3 9,8° 13,5 85,62 108,672 4,9 17,5%
4 10,92 12,9% 79,8¢ 104,000 5,02 15,9
5 11,4 12,5 80,9¢ 101,67¢ 5,32 16,8%
LSDo,0s 0,99 1,98 0,85 2,50 0,35 1,46

Ghi chu: Trong cung mét cgt, cac gia tri trung binh c6 cung ky tw theo sau khac biét khdng co y nghia

o mirc a < 0,05.

Két qua & Bang 3.24 cho thiy: Ham luong caffeine dao dong tir 1,25 dén 1,41% va chénh lénh

nhau khong dang ké. Cong thirc 4 c6 ham lugng caffeine thap nhat (1,25%) va cong thirc 5 c6 ham lugng
caffeine cao nhat (1,41%). Chit luong nudc udng ca phé cheé trong cac cong thuc thi nghiém dat tir tot
dén xuit sic véi s6 diém dao dong tir 79,1 dén 81,5. Cong thic 3 va cdng thire 1 d6i ching cd tong sb
diém > 80,0 va duoc cam nhan huong vi tét nhat.
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Bdng 3.24. Anh hueng cua thoi diém bon va ty 1é bon phan kali va heu hupnh dén chdt heong meéc uong cuia cdy ca phé ché (2020)

. Ham lwgng .. | Huong Thé | Do hai Py |Popdong | Tong | Tong Phan

Cong thac ) Mui Hauvi | Vichua | Vi ngot . . B R 2 )
caffeine (%0) vi chat hoa sach nhat thé diém loai

1(PC) 1,27 7,8 75 8,0 5,9 6,0 8,3 8,5 10 10 8,2 80,2 | Xuatsic

2 1,39 7,9 7,7 8,0 58 6,3 7,9 7,7 10 10 8,2 79,5 | RétTét

3 1,38 8,3 8,1 8,2 6,5 5,9 7,8 8,5 10 10 8,2 81,5 | Xuatsic

4 1,25 7,7 7,3 7.9 6,1 6,3 8,1 7.9 10 10 7.8 79,1 | RA&t Tt

5 1,41 8,1 75 7.9 6,2 6,5 8,0 8,0 10 10 7,8 80,0 | RatTot
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3.3.5. Anh hwéng cia thai diém bon va ty 1é bén phan kali va lwu huynh dén hiéu qua kinh té cia cay
ca phé ché giai doan kinh doanh trén dat nau dé bazan tai tinh Lam Pdng

Bdng 3.25. Anh hirong cua thoi diém bon va ty 1é bon phan kali va heu huynh dén tong gid tri san xuat,
tong chi phi san xudt, loi nhudn va ty sudt loi nhudn cia cy ca phé cheé giai doan kinh doanh

. Ning suat | Ténggiatri | Téng chi phi o Ty suat
) Ning suat thuc X R i R Lgi nhuan )
Céng . thuc thu san xuat san xuat . loi
thu (tan qua B n " (triéu .
thac i . (tan (triéu (triéu N nhuan
chin twoi/ha) ) N N dong/ha)
nhan/ha) dong/ha) dong/ha) (%)
1 (BC) 16,33 3,04 243,20 141,39 101,80 72,0
2 16,83 3,30 264,00 146,74 117,26 79,9
3 17,91 3,65 292,00 152,64 139,36 91,3
4 15,33 3,06 244,80 136,16 108,64 79,8
5 15,58 2,93 234,40 140,99 93,41 66,3

Két qua ¢ bang 3.25 cho thiy: Téng gié tri san xuat giira cac cong thirc dao dong tir 234,40 dén
292,00 triéu dong/ha. Cong thirc 3 ¢6 téng gid tri san xuat cao nhat, tang 20,07% so véi cong thie 1 (243,20
triéu ddng/ha). Céc cong thic 2, 4, va 5 ¢d téng gia tri san xuat dao dong tir 234,4 triéu dong/ha (cong thirc
5) dén 264,00 triéu dong/ha (cong thuc 2). Sy thay d6i chu yéu vé tong gia tri san xuat giita cac cong thirc
thi nghiém phan I6n 1a do ning sut thyc thu khac nhau. Téng chi phi san xuat dao dong tir 136,16 triéu
ddng/ha (cong thirc 4) dén 152,64 tridu dong/ha (cong thuc 3). Cong thic 3 ¢6 téng chi phi san xuét 16n
nhét, ting 7,96% so voi cdng thire dbi chirng do chi phi thu hai va so ché qué chin tuoi cao hon. Loi nhuan
va ty suét loi nhuan: Do gia nhan ca phé ché nam 2020 va ning suat nhan cua toan vudn ca phé thi nghiém
cao hon so véi nam 2018 va 2019 nén loi nhuan gitra cac cong thuc thi nghiém cao hon va dao dong tur
93,41 triéu dong/ha (Cong thirc 5) dén 139,36 triéu dong/ha (Cong thirc 3). Cong thirc 5 ¢6 loi nhuan thap
nhét (93,41 triéu dong/ha) nén ty suét loi nhuan ciing thip nhat (66,3%). Cong thtc 3 ¢6 loi nhuan cao nhat
nén ty suat loi nhuan ciing cao nhét (91,3%).

CHUONG 4
KET LUAN VA PE NGHI
4.1. KET LUAN

Trén nén phan bon 280 kg N + 120 kg P,0s + 500 kg vi bot + 10 tin phan ga hoai muc/ha, mot sé
két luan vé sir dung phan kali va luu huynh nhu sau:

1. Liéu lwong phan kali va luu huynh hop Iy bon cho cdy ca phé ché giai doan kinh doanh 1a 330
kg K,0 va 60 kg S, cho ning suét thuc thu trung binh 2 vu (2018 va 2019) 14 16,19 tan qua chin tuoi/ha
(twong dwong véi 3,11 tan nhan/ha); chat lugng nhan cao hon va chit lugng nude udng ca phé dat loai tét,
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loi nhuén trung binh dat 98,5 triéu ddng/ha va mét sb chi tiéu hda hoc cua dat nau dé bazan dwoc cai thién.

2. Dang phan kali va Iuu huynh bon hiéu qua nhat 1a K;SO, + KCI (theo ty 1¢ 1,26 : 1,0) véi tong
lwong cung cap cho cay la 330 kg K,O/ha + 60 kg S/ha; cho ning suit thuc thu trung binh 2 vy (2018 va
2019) 14 16,5 tin qua chin twoi/ha (twong duong voi 3,40 tin nhan/ha); chat lugng nhan cao va chit luong
nudéc dat loai tét, loi nhuan trung binh dat 109,06 triéu dong/ha va tinh chat héa hoc cua dat ndu do bazan
dugc duy tri.

3. Thoi diém bon va ty 18 bon phan kali va luu huynh phi hop la: Bon phan kali 4 dot (mdi dot bon
25% K0, bon vao céc thang 3, 5, 7 va 9) két hop bon phan luu huynh 2 dot (mdi dot bon 50% S vao thang
3 va 9) véi tong lwong cung cap cho cay 1a 330 kg K.O/ha + 60 kg S/ha ¢ dang K2SO, + KCI; cho ning
suit thire thu ndm 2020 1a 17,91 tin qua chin tuoi/ha (twong dwong véi 3,65 tan nhan/ha); chét lugng nhan
cao va chat lugng nudc udng dat tot, loi nhuan dat 139,36 triéu dong/ha va tinh chat héa hoc cua dat nau
do6 bazan dugc duy tri.

4.2. PE NGHI

1. Khuyén céo &p dung liéu lugng 330 kg K,0 va 60 kg S & dang K,SO4+ KCI (theo ty 18 1,26 : 1)
trén nén 280 kg N + 120 kg P,Os + 500 kg véi bot + 10 tin phan ga hoai muc/ha/nam.

2. Xay dung cac md hinh trinh dién va mé cac 16p tap huan k§ thuat va hoi nghi tham quan dau bd
lam co s& cho viéc tuyén truyén va nhan rong.

3. Tiép tuc mé rong cac noi dung nghién ciru (gidng, mat d6, phan hitu co va vi lwong) va thuc hién
trén nhiéu dia diém khéac nhau nham hoan thién Quy trinh canh tac ca phé ché giai doan kinh doanh trén
dét nau do bazan tai tinh Lam Dong.
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PREAMBLE

1. INTRODUCTION

According to decision No. 2261/QD-UBND dated October 21, 2015, of the
People's Committee of Lam Dong province on approving the coffee development
plan for 2016 to 2020, with the specific goal of stabilizing the sowing area. Coffee
cultivation reaches about 150,000 ha, with 15 to 20% of the planted area of Arabica
coffee, the yield of green coffee is from 3.1 to 3.2 tons/ha/year, the output of green
coffee is from 460,000 up to 480,000 tons/year. It is not feasible to increase coffee
production by expanding the cultivated area, no longer a potential to exploit.
Therefore, an essential solution to be implemented is to improve coffee productivity
through technical measures. Coffee is a crop with high nutritional requirements. If
fertilizer application is not balanced and reasonable, the coffee tree will be
exhausted, and the yield will decrease sharply in the next crop. Therefore, fertilizer
Is considered one of the critical solutions to increase coffee yield and quality. Among
the nutritional factors, nitrogen and phosphorus are two factors that coffee plants
need in large quantities and have been studied extensively in the world and Vietnam;
other nutritional factors such as potassium and sulfur have not been given proper
attention. In Lam Dong province, about 229,216 hectares of land are currently
developed on basalt, accounting for 23.5% of the natural area and distributed in areas
with climates suitable for many crops such as coffee, tea, vegetables, and flowers.
However, the highland tropical climate conditions with high rainfall and seasonal
concentration combined with sloping and fragmented terrain have promoted some
unfavorable soil processes such as erosion and washing leaching and mineralization
of nutrients in the soil, especially for the two elements potassium and sulfur. At the
same time, after many cycles of monoculture of long-term industrial crops with a
high degree of intensification, the nutrient source in the soil has been exhausted, the
natural fertility and productivity of the soil on basalt at the same time in Lam Dong
province is in severe decline; it needs to be improved by fertilizer solution. Many
studies have focused on the effects of only potassium or sulfur fertilizers on coffee
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plants in Vietnam, especially robusta. Research on the effects of potassium and
sulfur fertilizers on Arabica coffee plants is still limited. Stemming from the above
reasons, the topic "Study on application of potassium and sulfur fertilizers on
Arabica coffee at reproductive growth stage in Rhodic Ferrasols soil of Lam Dong
province " was carried out.

2. Objectives of the topic

2.1. General objective

We propose using potassium and sulfur fertilizers appropriately to improve
productivity, quality, and economic efficiency in Arabica coffee farming in the
business stage on basalt red-brown soil in Lam Dong province.

2.2. Specific objective

Proposing a reasonable dose of potassium and sulfur fertilizers for Arabica
coffee plants to achieve high vyield, quality, economic efficiency, and improve
fertility on red-brown basalt soil in Lam Dong province.

Proposing a reasonable form of potassium and sulfur fertilizers for Arabica
coffee plants to achieve high yield, quality, economic efficiency, and improve
fertility on red-brown basalt soil in Lam Dong province.

We propose the appropriate time and rate of potassium and sulfur fertilization
for Arabica coffee plants to achieve high yield, quality, economic efficiency, and
improve fertility on red-brown basalt soil in Lam province.

3. Scientific and practical significance
3.1. Scientific significance

The results of the thesis topic provide a scientific basis for the development
of Arabica coffee in Lam Dong and other coffee-growing regions in Vietnam with
similar ecological conditions.

The results of the thesis are references for similar studies in Lam Dong.

3.2. Practical significance

The thesis results are the basis for perfecting the technical process of
cultivating Arabica coffee on red-brown basalt soil in Lam Dong.

It is recommended that farmers use good potassium and sulfur fertilizers for
Arabica coffee crops in the business stage on red-brown basalt soil in Lam Dong
province to achieve high yield, quality, economic efficiency and improve soil
fertility.

4. New contributions of the topic

The reasonable dosage of potassium and sulfur fertilizers for Arabica coffee
in the business stage grown on red-brown basalt soil in Lam Dong province is 330
kg KO and 60 kg S based on annual fertilizer for 1 hectare of 280 kg N. + 120 kg
P,0s + 500 kg lime powder + 10 tons of chicken manure.

- The suitable form of potassium and sulfur fertilizer for Arabica coffee plants
is KCI fertilizer and K,SQO, fertilizer in the proportion corresponding to the dose of
fertilizer that has been studied as 1 KCI: 1.26 K;SO,.

- The time and rate of potassium and sulfur fertilizer application suitable for
Arabica coffee plants are potassium fertilizer applied four times (each time
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fertilizing 25% KO, applied on March, May, July and September); sulfur fertilizer
applied two times (each time applying 50% S in March and September).
5. Thesis structure

The thesis is on page A4, 101 pages long, excluding references and
appendices. The Introduction has three pages; Chapter 1: Overview of the document,
32 pages; Chapter 2: Research objects and methods, 3 pages; Chapter 3: Research
results and discussion, 51 pages; Chapter 4: Conclusions and recommendations, 2
pages. List of scientific works of the thesis 1 page; References, 9 pages; The thesis
has 103 references, including 65 documents in Vietnamese, 32 documents in
English, and 6 documents on the internet; Appendix 39 pages. The research results
and discussion section has 45 tables and 7 figures.

CHAPTER 1
LITERATURE REVIEW
1.1. THEORETICAL BASIS OF RESEARCH PROBLEM
1.1.1. Some important ecological characteristics of Arabica coffee .
1.1.2. Land requirements of coffee trees
1.1.3. Potassium and sulfur in coffee soil

1.1.4. Physiological roles and potassium and sulfur requirements of coffee
plants in the growth and development process

1.1.4.1. Physiological roles and potassium requirements of coffee plants
1.1.4.2. Physiological roles and sulfur requirements of coffee plants
1.1.5. Accumulated potassium and sulfur content in coffee plants
1.1.6. Absorption and transport of Potassium and sulfur in plants
1.1.6.1. Absorption and transport of potassium

1.1.6.2. Absorption and transport of sulfur

1.1.7. Relationship between Potassium and sulfur in plants

1.2. PRACTICAL BASIS OF RESEARCH PROBLEM

1.2.1. The situation of coffee production and consumption in the world and
Vietnam

1.2.1.1. In the world

1.2.1.2. In Viet Nam

1.2.2. The situation of using fertilizers in coffee production in Vietnam
1.3. RELATED RESEARCH WORKS
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1.3.1. Research results on Potassium for coffee plants
1.3.1.1. In the world

1.3.1.2. In Viet Nam

1.3.2. Research results on sulfur for coffee plants
1.3.2.1. In the world

1.3.2.2. In Viet Nam
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CHAPTER 2
RESEARCH SUBJECTS, CONTENTS AND METHODS

2.1. RESEARCH SUBJECTS
2.1.1. Research subjects

- Coffee varieties: Catimor tea variety is popularly grown in Lam Dong
province, 14 years old, planting density is 5,000 trees/ha, the average yield is from
2.5 to 3.0 tons/halyear. The garden is uniform, with tops at the height of 1.5t0 1.6
m.

- Soil: The research experiments were arranged on red-brown soil developed
from basalt (red-brown basalt soil) specialized in growing Arabica coffee in Lam
Dong province. Chemical properties of the soil before the experiment: pHkc) = 3.64;
OC (%) = 1.84; N total (%) = 0.08; P,0s total (%) = 0.16; Total K,O (%) = 1.04;
Easily digestible P,Os (mg/100 g soil) = 6.62; Easily digestible K,O (mg/100 g soil)
= 12.6; S total (%) = 0.048; Easily digestible S (ppm) = 29 (Analysis unit: Faculty
of Agronomy, University of Agriculture and Forestry, Hue University).

- Fertilizers: Urea (46% N), fused phosphorus (16% P,0s, 17% MgO, 28%
Ca0, 24% Si0O,), KCI (60% K,0), K;SO4 (50% K0, 18% S), (NH4)2SO,4 (20% N,
24% S), NPK 16:16:8+13S (16% N, 16% P,0s, 8% K;O, 13% S), single
superphosphate (16% P,0s, 12% S, 23% Ca0), chicken manure (the ingredients
listed on the package include 1.72% N; 1.65% P,0s; 1.21% K,0; 2.60% CaO; 0.72%
MgO), lime powder (56% CaO).

2.1.2. Research scope
2.1.2.1. Research location

The garden experiments were carried out in Tram Hanh commune, Da Lat
city, Lam Dong province. Location (longitude 11.859664, latitude 108.584758);
slope 8-10°
2.1.2.2. Research time

Experiments were carried out from January 2018 to December 2020.

2.2. RESEARCH CONTENT

- Content 1: Study on the effect of potassium and sulfur fertilizer dosage on
Arabica coffee plants grown on basalt red-brown soil in Lam Dong province (2
crops, 2018 & 2019)

- Content 2: Research on the effects of potassium and sulfur fertilizers on
Arabica coffee plants in the commercial stage on red-brown basalt soil in Lam Dong
province (2 crops, 2018 and 2019)

- Content 3: Study on the effect of application time and rate of potassium and
sulfur fertilizer application on Arabica coffee plants in the commercial stage on
basalt red-brown soil in Lam Dong province (1 crop, 2020)

2.3. RESEARCH METHODS

2.3.1. Experimental treatment and method

2.3.1.1. Experiment 1 (Content 1): Studying the effects of potassium and sulfur
fertilizers on Arabica coffee plants at the commercial stage on red-brown basalt soil
in Lam Dong province.
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- Experimental treatments:
Table 2.1. Dosage of potassium and sulfur fertilizers in experimental treatments

Tre?_trr;ent Dosage of potassium and pure sulfur (kg/ha)

1 240 kg K,O + 90 kg S (Control 1)

2 270 kg K,O + 40 kg S + Basal

3 270 kg K0 + 60 kg S + Basal

4 270 kg K,O + 80 kg S + Basal

5 300 kg K;0 + 40 kg S + Basal

6 300 kg KO + 60 kg S + Basal (Control 2)
7 300 kg KO + 80 kg S + Basal

8 330 kg KO + 40 kg S + Basal

9 330 kg KO + 60 kg S + Basal

10 330 kg KO + 80 kg S + Basal

Basal (T1): 240 kg N + 120 kg P,0Os + 500 kg lime powder + 10 tons of
chicken manure/ha. Basal (T2 - T10): 280 kg N + 120 kg P,Os + 500 kg lime powder
+ 10 tons of chicken manure/ha. Control 1: Apply potassium and sulfur according
to farmer's cultivation method (1,500 kg NPK:16:8:16+6S); Control 2: Apply
potassium and sulfur to Arabica coffee plants in the commercial stage as
recommended by the Ministry of Agriculture and Rural Development (2002) [46].

* Experimental design:

The experiment was set up in a randomized complete block design, 1 factor,
with 3 replications. Experimental scale: The number of experimental plots is 30 cells
(10 treatments x 3 replicates); each base plot has 20 plants, the area of the base plot
is 40 m?; The total experimental area is 1,200 m2.
2.3.1.2. Experiment 2 (Content 2): Studying the effects of potassium and sulfur
fertilizers on Arabica coffee crops in the commercial stage on red-brown basalt soil
in Lam Dong province.

- Experimental treatments:

Table 2.4. Potassium and sulfur form in experimental treatments

Potassium and sulfur fertilizers according to the amount of pure

Treatment | o rtilizer (kg/halyear)

1 (Control) | 300 kg K;0 (KCI) + 60 kg S ((NH,).SO,) + Basal

2 300 kg KO (KCI) + 60 kg S (Supe lan) + Basal

3 60 kg S + 167 kg K0 (K2SO,) + 133 kg of K,O missing supplemented
from KClI fertilizer + Base

4 60 kg S + 37 kg KO (NPK:16:16:8+13S) + 263 kg KO missing
supplemented from KCI fertilizer + Base

Basal (T1-3): 280 kg N + 120 kg P,Os + 500 kg lime powder + 10 tons of
chicken manure/ha/year; Basal (T4): 206 kg N + 46 kg P,Os + 500 kg lime powder
+ 10 tons of chicken manure/ha/year.
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* Experimental design:

The experiment was set up in a randomized complete block design with 3
replications. Experimental scale: The number of experimental plots is 12 cells (4
treatments x 3 replicates); each base plot has 20 plants, the area of each base plot is
40 m?; The total experimental area is 480 m?.
2.3.1.3. Experiment 3 (Content 3): Studying the effect of application time and rate
of potassium and sulfur fertilization Arabica coffee plants in the commercial stage
on red-brown basalt soil in Lam Dong province.

- Experimental treatments:

Table 2.7. Time of application, rate of potassium and sulfur application in the
experimental treatments

Rate of application of potassium and sulfur (%)
Month T1 (Control) T2 T3 T4 T5
K.0 S |[KO| S |KO| S |KO| S |KO]| S
3 25 50 |25 50 | 256 | 50 | 25 25
5 25 50 |25 25 25 |50 | 25
7 25 25 50 | 25 25 |50 | 25 | 50
9 25 25 25 | 50 | 25 25 | 50

* Experimental design:

The experiment was set up in a randomized complete block design with 3
replications. Experimental scale: The number of experimental plots is 15 cells (5
treatments x 3 replicates); each base plot has 20 plants, the area of each base plot is
40 m?; The total experimental area is 600 m?.

2.3.2. Cultivation techniques applied

According to industry standard 10 TCN 527 - 2002, Technical process of
planting, caring, and harvesting Arabica coffee plants (Viet Nam Ministry of
Agriculture and Rural Development, 2002).

2.3.3. Indicators and monitoring methods
2.3.4. Statistical analysis methods

The collected data were calculated, biologically processed with the average
criteria, analyzed by 1-factor ANOVA, LSDy s, and analyzed by correlation using
Statistix 9.0 and Excel 2007 software. The linearity between the dosage of potassium
and sulfur fertilizer and the yield of Arabica coffee plants is determined by the value
of the correlation coefficient r, specifically as follows: r > 0.8 is strongly correlated;
0.6 <r < 0.8 relatively tight correlation; 0.4 <r < 0.6 mean correlation; r < 0.4 not
strong correlation.
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CHAPTER 3
RESULTS AND DISCUSSION

3.1. RESEARCH ON EFFECTS OF POTASSIUM DOSAGE AND
SURVEILLANCE ON COFFEE PLANTS ONLY ON BAZAN RED-BROWN
LAND IN LAM DONG PROVINCE
3.1.3. Effect of potassium and sulfur dosage on yield and some yield components
of Arabica coffee plants

In 2018 (crop 1): The theoretical yield between the experimental treatments
fluctuated quite large, from 10.66 to 20.00 tons of fresh ripe fruit/ha/year. Treatment
10 had the highest theoretical yield (20.00 tons of fresh ripe fruit/ha/year), but the
difference was not significant with treatments 8 and 9. Treatment 2 had the lowest
theoretical yield, highest theoretical yield (20.00 tons of fresh ripe fruit/ha/year) but
not significantly different from that of treatment for treatment 8 and 9. Treatment 2
has the lowest theoretical yield (10.66 tons of fresh ripe fruit/ha/year) and is
significantly different from all treatments in the experiment. Similar to the
theoretical yield, treatment 2 has the lowest theoretical yield. The actual yield is also
the lowest (9.06 tons of fresh ripe fruit/ha/year), but the difference is insignificant
compared with treatments 1, 3, and 4. Treatment 9 has the highest theoretical yield,
the also the highest actual yield (14.68 tons of fresh ripe fruit/ha/year), but the
difference is not significant with the treatments 8 and 10. Treatments 8 to 10 had a
higher net yield gain than treatment 6 (control 2), from 14.84% to 16.5%.
Considering the influence of potassium or sulfur on the actual yield of Arabica
coffee in the business stage, the data in Table 3.4 (2018) show that: K,O fertilization
at 300 kg/ha/year actual yield The harvest ranging from 12.25 to 12.60 tons of fresh
ripe fruit/halyear, lower than at 330 kg/ha/year (14.47 to 14.68 tons of fresh ripe
fruit/ha/year) but higher than the application rate of 270 kg/ha/year (9.06 to 10.72
tons of fresh ripe fruit/ha/year). At different levels of sulfur fertilization of 40 or 60
or 80 kg/ha/year on the same amount of K,O as 270 or 300 or 330 kg/halyear, the
actual yield of Arabica coffee plants in the business stage is different. Which is not
statistically significant. In 2019 (crop 2): The theoretical yield between the
experimental treatments ranged from 15.83 to 20.33 tons of fresh ripe fruit/ha/year.
Treatment 2 maintained a lower theoretical yield than other treatments in the
experiment (15.83 tons of fresh ripe fruit/ha/year), but the difference was not
statistically significant compared with treatments 3 and 4. Treatment 9 has the
highest theoretical yield (20.33 tons of fresh ripe fruit/ha/year), but the difference is
not statistically significant with treatments 1, 6, 8, and 10. Actual yield between
treatments varied considerably from 9.5 to 17.69 tons of fresh ripe fruit/ha/year.
Treatment 2, with the lowest theoretical yield, had the lowest net yield (9.5 tons of
fresh ripe fruit/halyear), but the difference was not significant compared with
treatment 4. Treatment 9 had the highest actual yield (17.69 tons of fresh ripe
fruit/ha/year) which was not significantly different from treatment 8. Treatment 5
and treatments 8 to 10 had a higher net yield increase than treatment control 2, from
3.7% to 21.3%. Considering the influence of potassium or sulfur alone on the actual
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yield of Arabica coffee in the business stage, the data in Table 3.4 (in 2019) shows
that: K,O/halyear at the rate of 300 kg K,O/halyear gives actual yield ranging from
12.26 to 14.47 tons of fresh ripe fruit/ha/year, lower than at 330 kg K,O/ha/year
(15.14 to 17.69 tons of fresh ripe fruit/ha/year) but higher than the application rate
of 270 kg K,O/ha/year (9.5 to 10.72 tons of fresh ripe fruit/ha/year).
Table 3.4. Effect of potassium and sulfur dosage on theoretical and actual yield of
Arabica coffee in the commercial stage

Crop 1 (2018)

Crop 2 (2019)

Actual
Theoreti 'i‘((‘;teligl Increase | Theoretical | Actual Increase Yield
Treatment cal Yield (tons of compare yield Yield compare | (tones of
(Tons of fresh dto (Tons of (tons of dto kernels/ha)
fresh ripe ripe Control 2| freshripe | fresh ripe | Control 2| (average 2
fruit/ha) fruit/ha) (%) fruit/ha) fruit/ha) (%) crops)
1 (Control 1) | 17,50° 10,87 - 18,67%¢ 12,42% - 2,04
2 10,66¢ 9,06¢ - 15,83¢ 9,50f - 1,54
3 12,83¢ 10,07¢ - 16,17¢ 10,08¢ - 1,74
4 13,66° 10,72 - 17,00% 10,729%f - 1,88
5 17,50P 12,46° - 18,33"¢ 14,47 3,7 2,40
6 (Control 2) | 17,66" 12,60 - 19,17% 13,93 2,33
7 17,66° 12,25¢ - 19,672 12,26°% - 2,30
8 19,502 14,48%° | 14,92 19,172 15,48% 10,0 2,88
9 19,662 14,68 | 16,50 20,332 17,692 21,3 3,11
10 20,002 14,47% | 14,84 19,172 15,14° 7.9 2,84
LSDo,05 0,40 0,92 - 1,85 2,26 - -

Note: In the same column, the mean values followed by the same letter are not
significant at the o. < 0.05 level.

3.1.4. Effect of dosage of potassium and sulfur fertilizers on the shape and size
of beans, quality of brewed Arabica coffee
Table 3.6. Effect of potassium and sulfur dosage on the ratio of fresh ripe
fruit/beans, volume of 100 fruits and weight of 100 beans of Arabica coffee plants

Crop 1 (2018) Crop 2 (2019)
Volume Volume of
Treatment Ratio of of 100 Weight of | Ratio of 100 fresh Weight
fresh ripe | fresh ripe | 100 beans | fresh ripe ripe fruit of 100
fruit/bean fruit (9) fruit/bean 3 beans (g)
(Cm3) (Cm )
abc b c ab abc 15193Cd
1 (Control 1) 5,93 98,00 14,97 5,47 104,33 .
2 6,332 86,67¢ 13,60¢ 5,672 98,67 14,90¢
3 5,972¢ 80,33° 13,80¢ 5,672 95,33° 14,97%
4 6,20% 86,33° 14,77¢ 5,20%¢ | 104,33%° 15,5%
5 5,80%¢ 101,67%° 15,03¢ 5,53% 104,672 16,10
6 (Control 2) 5,67 100,002 15,33 5,40%¢ | 103,67 15,4%
7 5,73%¢ 99,67" 15,30 5,502 102,002 15,70
8 5,47¢ 104,67%° 16,03% 5,07 105,332 16,7%¢
9 5,57¢ 107,007 16,072 5,07 108,672 16,8%
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Crop 1 (2018) Crop 2 (2019)
Volume Volume of
Treatment Ratio _of of 10_0 Weight of | Ratio _of 100 fresh Weight
fresh ripe | fresh ripe | 100 beans | fresh ripe . . of 100
. . ; ripe fruit
fruit/bean fruit (9) fruit/bean (cm) beans (g)
(cm®)
10 5,60 99,67 16,47° 4,93° 107,33% 17,18
LSDo,05 0,28 7,10 0,39 0,49 9,80 0,90

Note: In the same column, the mean values followed by the same letter are not
significant at the o < 0.05 level.

In 2018 (crop 1): The ratio of fresh ripe fruit to bean between the treatments
ranged from 5.47 to 6.33; treatment 2 has the highest ratio of fresh ripe fruit to the
bean and is significantly different from treatment 6; The other treatments in the
experiment had no significant difference in the ratio of fresh ripe fruit to the bean
compared with the treatment 6. One hundred coffee beans in the treatments ranged
from 13.6 to 16.47 grams. Treatment 10 has a higher weight of 100 coffee beans,
and the difference is statistically significant compared with treatment 6. The weight
of 100 coffee beans in treatments 2 and 3 is lower, and the difference is significant
compared with the treatment 6.

In 2019 (crop 2): The ratio of fresh ripe fruit to bean ranged from 4.93 to 5.67;
treatments 2 and 3 had the highest ratio of fresh ripe fruits to beans (5.67) and were
significantly different from treatments 8 to 10. Treatment 6 had a ratio of fresh ripe
fruits to beans of 5.4 but was not significantly different from other treatments in the
experiment. The weight of 100 coffee beans ranges from 14.9 to 17.1 grams.
Treatment 10 has the highest mass of 100 coffee beans but is not significantly
different from treatments 8 and 9. Treatment 6 has a mass of 100 beans of 15.4 grams
and is significantly different from treatments 8 to 10. From the results of analyzing
caffeine content and assessing the quality of brewed Arabica coffee in Table 3.7, we
found that the experimental Treatment caffeine content ranged from 1.26 (Treatment
8) to 1, 35% (Treatment 3). Treatment 2, 4, 6, and Treatment 8 to 10 have caffeine
content ranging from 1.26 to 1.31%, lower than Treatment 6 (1.32%). Brewed coffee
quality: All treatments were graded from very good to excellent coffee quality, with
total beans ranging from 79.9 points (Treatment 5) to 80.7 points (Treatment 10),
treatment 9 and 10 give more exceptional drinking water quality than other
treatments.
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Table 3.7. Effects of potassium and sulfur dosage on the quality of brewed arabica coffee tree.

Treatment Caffei | Smel | Tast | Aftertast | Sou | Swee | Physica | Harmon | Cleanlines | Uniformit | Overal sum Classificatio
n (%) I e e r t I y S y I n

1(Control )| 127 | 79 | 77| 79 |56 65| 74 7.9 10,0 10,0 83 | 792 | VeryGood
2 131 g1 |80| 77 |54]|61 ]| 79 7,9 10,0 10,0 77 | 788 | VeryGood

3 135 ) 81]79| 82 |58 65| 74 8,0 10,0 10,0 80 | 799 | VeryGood

4 129 1 76 | 77| 79 |63| 59| 79 7,9 10,0 10,0 76 | 788 | VeryGood

5 132 | 78 | 80| 65 |54]| 57 | 78 7.9 10,0 10,0 78 | 769 | VeryGood
6(Control2)| 132 | 77 | 79| 81 |57| 58| 73 7,9 10,0 10,0 81 | 785 | VeryGood
7 130 | 77 76| 77 |57]| 57| 73 75 10,0 10,0 79 | 771 | VeryGood

8 126 | g1 (77| 78 |57]| 65 | 80 8,0 10,0 10,0 82 | 800 | VeryGood

9 128 1 g2 80| 82 |60| 58| 75 8,3 10,0 10,0 83 | 803 | Excellent

10 129 1 g1 /82| 82 |58| 65| 78 8,0 10,0 10,0 81 | 807 | Excellent
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3.1.5. Effects of potassium and sulfur dosages on the economic efficiency of
Arabica coffee tree in the business stage

Table 3.8. Effect of potassium and sulfur dosage on total production cost, total
production value and profit of Arabica coffee crops

Actual Actual Total Total
Yield |Yield (tones i i Profit Profit
Treatment | (tons of |of beans/ha) product_lo_n produc_tlc_m (million | margin
fresh ripe value (million | cost (million VND/ha) | (%)
frui VND/ha) VND/ha)
ruit/ha)
1 (Control1) | 11,65 2,04 153,00 120,11 32,89 27,4
2 9,28 1,54 115,50 106,01 9,49 8,9
3 10,08 1,74 130,50 110,14 20,36 18,5
4 10,72 1,88 141,00 113,47 27,53 24,3
5 13,47 2,40 180,00 127,34 52,66 41,4
6 (Control 2) | 12,90 2,33 174,75 124,62 50,13 40,2
7 12,25 2,30 172,50 121,12 51,38 42,4
8 14,98 2,88 216,00 135,27 80,73 59,7
9 16,19 3,11 233,25 134,75 98,50 73,1
10 14,80 2,84 213,00 134,63 78,37 58,2

Note: The average wholesale price of Arabica coffee in Da Lat in 2018 and 2019 was
75,000 VND/Kg

Total production value: Treatments 8, 9, 10 have a higher total production value
than other treatments in the experiment. Treatment 9 gives the highest total production
value (233.25 million VND/ha); Treatment 2 has the lowest total production value
(115.5 million VND/ha). This result showed that potassium application at 330 kg
K,O/ha combined with sulfur fertilizer at 40 or 60 or 80 kg S/halyear significantly
impacted net yield and total production value. Total production cost: When increasing
the amount of potassium or sulfur fertilizer, the production cost also increases; the total
production cost between the treatments ranges from 106.01 to 135.27 million VND/ha.
Treatments 8, 9, and 10 have the most outstanding total production costs, an increase
of 8% compared to treatment 6. Profit: Profits in treatments fluctuate enormously, from
9.49 million VND/ha (treatment 2) to 98.50 million VND/ha. Treatment 9 has the
highest profit, corresponding to the highest profit margin (73.1%) due to its high net
yield and reasonable investment costs. Treatment 2 has the lowest profit corresponding
to the lowest profit margin and reaches 8.9% due to potassium and sulfur application
having the most negligible impact on actual yield and total production value.
Considering each level of potassium fertilizer separately: At the level of 270 kg K,O/ha
when increasing the amount of sulfur from 40 to 80 kg S/ha, the profit increases from
9.49 to 27.53 million VND/ha; At the rate of fertilizing 300 kg K,O/ha/year or 330 kg
K>0/ha, when increasing the amount of sulfur from 40 to 80 kg S/ha, the profit increase
or decrease is not clear. At the same level of 40 kg S or 60 kg S or 80 kg S/ha, when
increasing the amount of potassium from 270 to 330 kg K;O/ha, the profit increases
and is proportional to the amount of K,O applied.
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3.1.6. Effect of potassium and sulfur dosage on some chemical properties of red
basalt soil for Arabica coffee cultivation

Soil acidity (pHkci): The exchange acidity of the soil after the experiment in all
the treatments was in the very acidic range, ranging from 3.65 (treatment 4) to 3.75
(treatment 10) but still within the tolerance limit of the coffee plant. Soil organic carbon
(OC%): After the experiment, soil organic carbon increased from 2.12% (treatment 1)
to 2.36% (treatment 10) and was higher than that of organic carbon before the
experiment (1.84%) and at medium level. Total protein (N%): After the experiment,
the total protein in the experimental treatments increased but not significantly, from
0.09 to 0.13%, and remained at an average level. Total phosphorus (P,0s%): After the
experiment, the total phosphorus in all the experimental treatments increased compared
to before, ranging from 0.16 to 0.21%, and was at rich level. Total potassium (K,0%):
Total potassium in the soil in the experimental treatments increased compared to before
the experiment, ranging from 1.07 to 1.23%. Treatment 10 has the highest total
potassium level of 1.23% and has shifted from average towards total potassium
richness; Treatment 1 had the lowest total potassium of 1.07% due to the lowest amount
of potassium fertilizer. Thus, increasing the amount of potassium fertilizer from 270
kg to 330 kg K;O/halyear improves total potassium in the soil. Easy-to-digest
potassium content: Before the experiment, the easily digestible potassium content in
the soil was at an average level; After the experiment, the easily digestible potassium
content tended to increase when increasing the amount of potassium fertilizer between
the experimental treatments. At the fertilization rate of 240 kg K,O/ha/year (treatment
1), the easily digestible potassium content changed but not significantly (12.9 mg/100
g soil); At the fertilization rate of 270 kg K,O/ha/year, the easily digestible potassium
content in the soil increased from 13.1 to 13.9 mg/100 g of soil; at the rate of 300 kg
K20O/halyear, the easily digestible potassium content increased higher (14.1 to 14.7
mg/100 g of soil); At the fertilization rate of 330 kg K,O/ha/year in combination with
80 kg of S, the digestible potassium content increased the highest (15.2 to 16.4 mg/100
g of soil) and was moderate. Total sulfur (S%): After the experiment, the total sulfur
ranged from 0.049 (treatment 6) to 0.062% (treatment 4). Increasing the number of
sulfur-containing fertilizers is increasing from 40 to 80 kg, the total sulfur
concentration in the soil increased. However, applying a lot of sulfur-containing
fertilizers will affect the soil's acidity and the absorption of nutrients by coffee plants.
Digestible sulfur concentration (ppm): The digestible sulfur concentration after the
experiment in the treatments ranged from 25 ppm (treatment 3) to 32 ppm (treatment
10). When increasing the number of sulfur-containing fertilizers from 40 to 80 kg
S/halyear, the concentration of easily digestible sulfur in the soil also increased but not
significantly compared to before the experiment.
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Table 3.9. Effect of potassium and sulfur dosage on some chemical properties in red-brown basalt soil for Arabica coffee

cultivation
P20s K20
Treatment PHkcl OC (%) N (%) P,Os5 (%) | K20 (%) | (mg/100 2 S (%) |S (ppm)
0) (mg/100 g)
1 (Control 1) | 3,66 2,12 0,09 0,18 1,07 7,1 12,9 0,055 31
2 3,67 2,26 0,11 0,16 1,11 6,8 13,1 0,058 26
3 3,67 2,22 0,10 0,17 1,10 6,9 13,4 0,051 25
4 3,65 2,31 0,12 0,21 1,13 7,0 13,9 0,062 28
5 3,68 2,18 0,12 0,16 1,15 7,2 14,3 0,056 27
6 (Control 2) | 3,69 2,30 0,11 0,16 1,14 6,7 14,1 0,049 29
7 3,71 2,32 0,13 0,19 1,15 6,9 14,7 0,051 30
8 3,70 2,35 0,10 0,20 1,18 6,6 15,2 0,050 28
9 3,72 2,33 0,10 0,21 1,20 6,7 16,1 0,053 29
10 3,75 2,36 0,12 0,20 1,23 6,5 16,4 0,054 32
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3.2. RESEARCH ON EFFECTS OF POTASSIUM AND SULFUR FORM ON
ARABICA COFFEE ONLY IN THE BUSINESS STAGE ON BAZAN RED-
BROWN SOIL OF LAM DONG PROVINCE
3.2.3. Effects of potassium and sulfur fertilizers on some factors constituting
yield and yield of Arabica coffee in the commercial stage on basalt red-brown
soil in Lam Dong province
In 2018, the theoretical yield of Arabica coffee plants in the experimental

treatments ranged from 17.5 to 22.2 tons of fresh ripe fruit/ha; treatment 3 applied
K>SO, + KCI with the highest theoretical yield (22.2 tons of fresh ripe fruit/ha).
Which was statistically significant difference was compared with other treatments
in the experiment. Treatment 2 applied KCI + superphosphate, and treatment 4
applied NPK + S with the lowest theoretical yield of 17.5 and 17.7 tons of fresh ripe
fruit/ha, respectively, but the difference was not statistically significant. Actual yield
ranged from 13.8 to 15.6 tons of fresh ripe fruit/ha; treatment 3 applied K,SO, + KCI
with the highest theoretical yield, the highest actual yield (15.6 tons of ripe fruit/ha),
an increase of 8.3% compared to the treatment 1 (14.1 tons of fresh ripe fruit/ha).

Table 3.13. Effects of potassium and sulfur fertilizers on theoretical and actual

yield of Arabica coffee in the commercial stage

Crop 1 (2018 Crop 2 (2019)
Actual
Theoretic Ac_tual Increase | Theoretica | Yield Increas _Actual
al Yield Yield compare | yield (tons of © Yield (tons
Treatment (tons of P y compar | of bean/ha)
(tons of dto (tons of fresh
. fresh . . edto | (Average 2
fresh ripe ripe control | fresh ripe ripe control crops)
: 0 : .
fruit/ha) fruit/ha) (%) fruit/ha) frw)t/ha (%)
1 b b _ b c -
(Control) 20,3 14,1 19,3 14,2 2,94
2 17,5° 14,4% - 18,5 16,2° 14,1 3,06
3 22,28 15,62 8,3 23,5° 17,42 22,5 3,40
4 17,7° 13,8° - 16,5° 13,6° - 2,68
LSDo,05 1,57 1,18 - 2,02 1,14 - -

Note: In the same column, the mean values followed by the same letter are not
significant at the a. < 0.05 level.

In 2019, the theoretical and actual yield of Arabica coffee plants tended to be
higher than that of 2018. The theoretical yield ranged from 16.5 to 23.5 tons of fresh
ripe fruit/ha, treatment 3 continued to have the highest theoretical yield (23.5 tons
of fresh ripe fruit/ha) and was significantly different from other treatments in the
experiment. Treatment 4 has the lowest theoretical yield (16.5 tons of fresh ripe
fruit/ha) but is not different from treatment 2 (18.5 tons of fresh ripe fruit/ha). Similar
to the theoretical yield, the highest net yield was also shown in treatment 3 applying
K,SO,4 + KCI (17.4 tons of fresh ripe fruit/ha), an increase of 22.5% compared to the
control treatment (14.2 tons of fresh ripe fruit/ha), followed by treatment 2 applying
KCI + superphosphate with a net yield of 16.2 tons of fresh ripe fruit/ha, an increase
of 14.1% compared to the control treatment. The exact amount of fertilizer is 300 kg
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K,0 + 60 kg S. However, in different forms of potassium and sulfur fertilizers, the
actual yield obtained in different experimental treatments are different, and besides
the potassium and sulfur ingredients, in superphosphate there are also. Other
components such as CaO, MgO, and SiO; help plants better tolerate and
photosynthesize or the trace content (Zn, B, Cu, Fe) in NPK + S fertilizer supports
favorable growth development of plants.
3.2.4. Effects of potassium and sulfur fertilizers on the shape and size of beans
and drinking water quality of brewed Arabica coffee plants in the commercial
stage on red-brown basalt soil in Lam Dong province
Table 3.15. Effects of potassium and sulfur fertilizers on the volume of 100 fruits,
the ratio of fresh ripe fruit/bean, and the weight of 100 beans of Arabica coffee

Crop 1 (2018 Crop 2 (2019)
Volume of . : Volume of . .
Treatment | 100 fresh Ratio 0 f | Weight of 100 fresh Ratio .Of Weight of
. .. | freshripe | 100 beans | . . fresh ripe 100 beans
ripe fruit fruit/bean (9) ripe fruit fruit/bean (9)
(cm®) (cmd)

1 (BO) 106,02 5,2% 15,7% 100,3° 4,4° 16,8?

2 102,7° 5,1 14,8° 103,3% 4,9% 14,8°

3 98,7¢ 4,9° 16,32 99,3° 4,6 16,72

4 107,32 5,32 13,6° 107,32 4,9 14,6°

LSDo,05 3,03 0,14 1,04 3,82 0,24 1,36

Note: In the same column, the mean values followed by the same letter are not
significant at the o < 0.05 level.

In 2018: The volume of 100 fresh ripe fruits ranges from 98.7 to 107.3 cm?,
treatment 3 has the smallest volume of 100 fresh ripe fruits of 98.7 cm3, and the
difference is statistically significant with all other treatments. Treatment 4 has an
enormous volume of 100 fruits (107.3 cm3) but is not significantly different from
treatment 1 (106.0 cm3). Similar to the volume of 100 fresh ripe fruit, the ratio of
fresh ripe fruit/bean ranged from 4.9 to 5.3; treatment 3 had the lowest ratio of fresh
ripe fruit/bean (4.9) and was significantly different from that of treatments 1, 2 and
4. Treatment 4 fertilizing with NPK + S, had the highest ratio of fresh ripe fruits/bean
(5,3) but not different from the treatment 1 KCI + SA application (5,2). The mass of
100 beans ranges from 13.6 to 16.3 g. Treatment 3 applying K;SO,4 + KCI with the
most enormous mass of 100 beans (16.3 g), had an increase of 3.7% compared to
treatment 1 (15.7 g) but the difference was not statistically significant. Treatment 4
has the smallest mass of 100 beans (13.6 g) and is significantly different from
treatments 1, 2, and 3 in the experiment. In 2019: The volume of 100 fruits ranged
from 99.3 to 107.3 cm3; treatment 3 applied K;SO,4 + KCI with the smallest volume
of 100 fruits (99.3 cm3) but not significantly different from the work. Treatment 1
applying KCI + SA (100.3 cm®), and treatment 2 applying KCI + superphosphate
(103.3 cm?®). Treatment 4 applying NPK + S had the largest volume of 100 fruits
(107.3 cm?®) and only had statistically significant difference compared to treatment
3. The fresh ripe fruit/bean ratio ranged from 4.4 to 4.9; treatment 1 has a fresh/bean
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ratio of 4.4 but the difference is not statistically significant with treatment 3 (4.6).
Treatment 4 and treatment 2 had the most significant fresh ripe fruit/bean (4.9) and
were not statistically different. The mass of 100 beans ranges from 14.6 to 16.8 g,
which is 6.5 to 7.8% higher than that of 2018. Treatment 1 applied KCI + SA with
an enormous mass of 100 beans (16.8 g) but was not statistically different from the
treatment 3 applying K,SO,4 + KCI (16.7 grams). Treatment 4 applied NPK + S with
the most negligible weight of 100 beans (14.6 grams) and was not statistically
different from treatment 2 applying KCI + superphosphate (14.8 grams). The
evaluation results of the brewed coffee quality of the experimental treatments in
Table 3.16 showed that: The potassium and sulfur fertilizer formulations in different
forms in the experiment had perceived brewed coffee quality ranging from very good
to excellent, with a total bean ranging from 77.8 points (treatment 1 applying KCI +
SA or treatment 2 applying KCI + superphosphate) to 80.7 points (treatment 3
applying K;SO, + KCI). Treatment 3 has the best brewed coffee quality compared
to other treatments in the experiment. In this study, K,SO,4 gave the best quality of
brewed coffee; the results of this study are similar to the research results of Snoeck
and Lambot (2004).

3.2.5. Effects of potassium and sulfur fertilizers on the economic efficiency of
Arabica coffee at the commercial stage on basalt red-brown soil in Lam Dong
province

Total production value: Treatment 3 fertilizing K,SO, + KCI gave the highest
total income (255.00 million VND/ha), an increase of 15.64% compared to treatment
1 applying KCI + SA (220.50 million VND/ha). Treatment 4 with NPK + S fertilizer
had the lowest total production value (201.00 million VND/ha), a decrease of 8.84%
compared to treatment 1 (control). Treatment 3 has the highest yield of green coffee
resulting in the highest total production value. Total production cost: Treatment 3
applying K,SO, + KCI also had the highest total production cost (145.94 million
VND/ha), followed by treatment 2 applying KCI + superphosphate (135.84 million
VND/ha) ha) and the lowest is treatment 4 applying NPK + S (VND 126.07
million/ha). Treatment 3 has a higher cost of purchasing K,SO, fertilizer than other
potassium-containing fertilizers and has the highest net yield, so the total production
cost is the highest. Profit: Profit ranges from 74.93 million VND/ha (Treatment 4)
to 109.06 million VND/ha (Treatment 3). Treatment 3 applied K,SO4 + KCI with
the highest profit and increased by 17.03% compared to treatment 1 (control), and
at the same time, the profit rate of K,SO, + KCI fertilizer treatment was also very
high (74.7%) due to the highest actual yield and reasonable investment costs.
Treatment 4 has the lowest profit (74.93 million VND/ha and the lowest profit
margin (59.4%). Thus, at the same fertilization level of 300 kg K,O combined with
60 kg S/ha, K;SO,4 + KCI fertilizers gave a higher total production value and profit
than other forms of potassium and sulfur-containing fertilizers in the experiment, so
it is recommended to apply potassium fertilizer combined with sulfur in the form of
K>SO, + KCI according to a ratio of 1.26: 1 to achieve the highest profit in coffee
production on red-brown basalt soil in Lam Dong province.
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Table 3.17. Effects of potassium and sulfur fertilizers on total production costs,
total production value, and profit of Arabica coffee crops

Actual Actual Total Total
: yield production . Profit | Profit
yield (tons production - :
Treatment : (tons of value - (million | margin
of fresh ripe bean/h illi cost (million n 0
fruittha) | 0eaVha) | (million =\ oy | VND/a) | (%)
VND/ha)
1 (Control)] 14,15 2,94 220,50 127,31 93,19 73,2
2 15,30 3,06 229,50 135,84 93,66 69,0
3 16,50 3,40 255,00 145,94 109,06 | 74,7
4 13,70 2,68 201,00 126,07 74,93 59,4
Note: The average wholesale price of Arabica coffee in Da Lat in 2018 and 2019
was 75,000 VND/kg.

3.2.6. Effects of potassium and sulfur fertilizers on some chemical properties of

red-brown basalt soil for Arabica coffee cultivation in Lam Dong province

Table 3.18. Effects of potassium and sulfur fertilizers on some chemical properties
in red-brown basalt soil for Arabica coffee cultivation

Treatment| g OC | N [P20s] KO [ P20 KO | S | S

(%) (%) | (%) | (%) |(mg/100g) | (mg/100g) | (%) |(ppm)

L 1367]216/009/021 111 | 67 136 0,053 30
(Control)

2 | 365(211/008/021| 110 | 6.9 137 0,051 32

3 3.71(219/010/019| 1.12 | 74 138 0,052] 30

4 3682220009019 111 | 68 135 0,058] 35

Soil acidity (pHkc): Before the experiment, pHkci= 3.64, the soil was very
acidic; After the experiment, pHkc in the treatments ranging from 3.65 to 3.71
changed but remained in the very acidic range. Potassium and sulfur fertilization in
the form of K,SO, + KCI did not change the acidity of coffee soil in Lam Dong
province. Soil organic carbon (OC%): Soil organic carbon is a significant factor
affecting the yield and quality of coffee gardens because it is closely related to the
criteria of soil fertility (Nitrogen, phosphorus, potassium, calcium, magnesium,
sulfur) at the same time, makes the soil structure porous and airy. In the experimental
treatments, the organic carbon in the red-brown basalt soil ranged from 2.11 to
2.22% higher than before the experiment (1.84%) but still at an average level. Total
nitrogen (N%): Before the experiment, the red-brown basaltic soil for Arabica coffee
cultivation had a poor level of total nitrogen (0.08%); After the experiment, the total
protein in the experimental treatments changed but was not significant, increasing
from 0.08% (treatment 2) to 0.1% (treatment 3) but still at the poor level of total
protein. Total phosphorus (P,0s%): Before the experiment, total phosphorus in
basalt red-brown soil was rich (0.16%); After the experiment, total phosphorus in all
treatments increased significantly and ranged from 0.19 to 0.21% and remained rich
in total phosphorus. Total potassium content (K,0%): Before the experiment, the
total K,O content was 1.04% and at average level; After the experiment, the total
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K20 content in the soil in the experimental treatments increased and ranged from
1.10 to 1.12%. The K,SO, + KCI fertilizer treatment had the most significant
improvement in the total K,O content in the soil (1.12%). Content of easily
digestible potassium: The K,O content after the experiment ranged from 13.5t0 13.8
mg/100 g of soil; the difference was from 0 to 0.3 mg of K,0/100 g of soil compared
to remaining at the same level as before the experiment. Total sulfur (S%): Before
the experiment, the total sulfur content was 0.048% and at the level of sulfur
deficiency; After the experiment, the total sulfur content ranged from 0.051 to
0.058% in the experimental treatments. Treatment 4 applied NPK + S with the
highest total sulfur content (0.058%), and the treatment applied KCI +
superphosphate with the lowest total sulfur content (0.051%). Digestible Sulfur
Concentration: After the experiment, the readily available sulfur concentration in the
formulations ranged from 30 to 35 ppm. Treatment 3 applied K,SO, + KCI with a
readily digestible sulfur concentration of 30 ppm equivalent to treatment 1 applying
KCI + SA.
3.3. RESEARCH ON THE EFFECT OF FERTILIZATION TIME
POTASSIUM AND SULFUR ON COFFEE TREE ONLY AT BUSINESS ON
BAZAN RED-BROWN SOIL IN LAM DONG PROVINCE
3.3.3. Effects of application time and rate of potassium and sulfur fertilizer
application on some yield components and yield of Arabica coffee plants in the
commercial stage on basalt red-brown soil in Lam Dong province
Table 3.22. Effect of application time and rate of potassium and sulfur fertilization
on theoretical and actual yield of Arabica coffee plants

Y'Ii';((ajo(rteot:]csacl) f Actual yield (tons Increase Actual
Treatment fresh rioe of fresh ripe compared to | yield (tons
bl /hg) fruit/ha) control (%) | of bean/ha)

1 (Control) 19,67 16,33 - 3,04

2 21,83% 16,83% 2,97 3,30

3 22,17° 17,912 8,82 3,65

4 19,00° 15,33° - 3,06

5 19,17°¢ 15,58° - 2,93

LSDg 05 2,28 1,56 - -

Note: In the same column, the mean values followed by the same letter are
not significant at the a < 0.05 level.

The results in Table 3.22 show that the experimental treatments' theoretical
yield ranged from 19 to 22.17 tons of fresh ripe fruit/ha. There was a statistically
significant difference at the level of a < 0.05. The treatment had the highest
theoretical yield (22.17 tons of fresh ripe fruit/ha) and was significantly different
from treatments 1, 4, and 5. Treatment 2 had a net yield of 21.83 tons of fresh ripe
fruit. New ripeness/ha, lower than treatment 3, but the difference was not statistically
significant. Similar to the theoretical yield, the actual yield in treatment 3 was also
the highest (17.91 tons of fresh ripe fruit/ha), an increase of 8.82% compared to the
control treatment 1, and the difference was statistically compared with treatments 1,
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4, and 5. Treatment 2 had a net yield of 16.83 tons of fresh ripe fruit/ha, an increase
of 2.97% compared to the control treatment, but the difference was not statisticaly.
3.3.4. Effect of application time and rate of potassium and sulfur fertilization
on the shape, size of beans and quality of brewed Arabica coffee in the
commercial stage on basalt red-brown soil in Lam Dong province

According to authors Ton Nu Tuan Nam and Truong Hong (1999), coffee fruit
dropping occurs in the rapid fruit development stage (from the 3rd to the 5" month
after the flower blooms, the middle of the rainy season in the Central Highlands)
because result, the plant is not provided with adequate nutritional elements (N, P, K)
on time. On the other hand, coffee plants at the coffee fruit stage accumulating dry
matter and form the bean (from the 6th to the eighth month after the flower blooms,
at the end of the rainy season in the Central Highlands) need sufficient nutrients to
accumulate dry matter accumulation in the bean (the bean accounts for 75% of the
nutrient content of the fruit; 95% of the nutrients in the bean are minerals such as N,
P, K, S. In this experiment, treatment 3 applied. Potassium fertilizer four times (each
time fertilizing 25% K0, applied on March, May, July and September) combined
with sulfur fertilizer two times (each time was applying 50% S in March and 9)
suitable for the development stage of the coffee plant, so the quality of the bean has
also been improved. The caffeine content ranged from 1.25 to 1.41%, and the
difference was not significant. Treatment 4 has the lowest caffeine content (1.25%),
and treatment 5 has the highest (1.41%). The experimental treatments brewed
Arabica coffee quality ranged from good to excellent, with scores ranging from 79.1
to 81.5. Treatment 3 and control treatment 1 had a total score of > 80.0 and perceived
the best taste.
3.3.5. Effect of application time and rate of potassium and sulfur fertilization
on the economic efficiency of Arabica coffee in the commercial stage on basalt
red-brown soil in Lam Dong province
Table 3.25. Effect of time of application and rate of potassium and sulfur fertilizer
application on total production value, total production cost, profit, and profit rate of

Arabica coffee in the business stage

Actual Actual Total Total
Yield (tons | Yield | production | production | Profit | Profit
Treatment | of fresh (tonnes value cost (million | margin
ripe of (million (million | VND/ha) | (%)
fruit/ha) | beans/ha) | VND/ha) | VND/ha)
1 (Control)| 16,33 3,04 243,20 141,39 101,80 | 72,0
2 16,83 3,30 264,00 146,74 117,26 | 79,9
3 17,91 3,65 292,00 152,64 139,36 | 913
4 15,33 3,06 244,80 136,16 108,64 | 79,8
5 15,58 2,93 234,40 140,99 93,41 66,3

The results in Table 3.25 show that: The total production value between the
treatments ranged from 234.40 to 292.00 million VND/ha. Treatment 3 has the
highest total production value, increasing 20.07% compared to treatment 1 (243.20
million VND/ha). The treatments 2, 4, and 5 have a total production value ranging
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from 234.4 million VND/ha (treatment 5) to 264.00 million VND/ha (treatment 2).
The main variation in total production value between the experimental treatments is
mainly due to the different actual yields. Total production costs ranged from 136.16
million VND/ha (treatment 4) to 152.64 million VND/ha (treatment 3). Treatment 3
had the most significant total production cost, an increase of 7.96% compared to the
control treatment due to the higher cost of harvesting and preliminary processing of
fresh ripe fruit. Profit and profit margin: Because the price of Arabica coffee beans
in 2020 and the bean yield of the whole experimental coffee garden were higher than
in 2018 and 2019, therefore the profit between the experimental treatments was
higher and fluctuated from 93.41 million VND/ha (Treatment 5) to 139.36 million
VND/ha (Treatment 3). Treatment 5 has the lowest profit (93.41 million VND/ha),
so the profit margin is also the lowest (66.3%). On the other hand, treatment 3 has
the highest profit, so the profit margin is also the highest (91.3%).

CHAPTER 4
CONCLUSIONS AND RECOMMENDATIONS

4.1. CONCLUSIONS

Based on fertilizer 280 kg N + 120 kg P,0Os + 500 kg lime powder + 10 tons
of rotting chicken manure/ha, some conclusions on the use of potassium and sulfur
fertilizers are as follows:

1. The reasonable dose of potassium and sulfur fertilizers for Arabica coffee
plants in the business stage is 330 kg K,O and 60 kg S, giving an average yield of 2
crops (2018 and 2019) of 16.19 tons of fresh ripe fruit/ha (equivalent to 3.11 tons of
bean/ha); The quality of the beans was higher, and the quality of the brewed coffee
was good, the average profit was 98.5 million VND/ha, and some chemical
parameters of the red-brown basalt soil were improved.

2. The most effective form of potassium and sulfur fertilizer is K,SO,4 + KCI
(in the ratio of 1.26: 1.0) with a total supply of 330 kg K,O/ha + 60 kg S/ha; the
average net yield of 2 crops (2018 and 2019) is 16.5 tons of fresh ripe fruit/ha
(equivalent to 3.40 tons of beans/ha); The bean quality is high, and the brewed coffee
quality is good, the average profit is 109.06 million VND/ha, and the chemical
properties of the red-brown basalt soil are maintained.

3. The appropriate time of rate of potassium and sulfur fertilization is: Apply
potassium fertilizer four times (each time apply 25% K0, apply in the months of 3,
5, 7, and 9) combined with sulfur fertilizer 2 times (each application of 50% S in
March and September) with a total supply of 330 kg K,O/ha + 60 kg S/ha in the
form of K;SO, + KClI; for the actual yield in 2020 is 17.91 tons of fresh ripe fruit/ha
(equivalent to 3.65 tons of beans/ha); bean quality is high, and brewed coffee quality
Is good, profit is 139.36 million VND/ha and chemical properties of red-brown
basalt soil are maintained.

4.2. SUGGESTION
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1. It is recommended to apply the dosage of 330 kg K,O and 60 kg S in the
form of K,SO,4 + KCI (in the ratio of 1.26: 1) and 280 kg N + 120 kg P,Os + 500 kg
lime powder + 10 tons of rotting chicken manure /ha/year.

2. Develop demonstration models and open technical training courses and
field trips to serve as the basis for propaganda and replication.

3. Continue to expand the research contents (varieties, density, organic
fertilizers, and micronutrients) and implement in many different locations in order
to complete the process of growing Arabica coffee in the business stage on brown-
red basalt soil Lam Dong province.
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