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1
MO DAU

1. TINH CAP THIET CUA LUAN AN

Cay dura (Cocos nucifera L.) 1a cay cong nghié€p co
gi4 tri kinh té cao va trong pho bién & cac ving nhiét doi
trén thé gi¢i (Nampoothiri va Parthasarathy, 2018). Ngoai
ra, cay dura c6 kha nang chiu man cao, it st dung thubc hoa
hoc va bén vitng v6i moi trudng sinh thai nén duoc khuyén
c4o thay thé cho cac cay trong kém hiéu qua (George et al.,
2018; Logeshkumaer et al., 2023).

Trong bdi canh bién d6i khi hau, xam nhap man
ngdy cang nghiém trong di anh huéng 16n dén san xuat
nong nghiép, trong d6 co cay dira (Nguyén Vin M3, 2017)].
Pic biét hang nam ving Pong bang song Ctru Long ¢6 hon
mot tridu ha dat nong nghiép bi nhiém min (Ho et al.,
2021a). Vi vay, viéc nghién ciru bién phap ky thuat phu hO’p
gop phan lam tang kha nang chiu méan cua cac glong dura 1a
giai phap toi uu dé canh tac dira ¢ ving dat nhiém min, han
ché anh huong cta xAm nhap min va nang cao hiéu qua kinh
té trong san xudt dura.

Xuét phat tir nhitng co s& 1y luan va thuc tién trén,
viéc thuc hién dé tai “Nghién civu mét s6 bién phdp ky thudt
canh tdc giong dira Ta trén ddt nhiém man tai tinh Bén Tre”
1a cap thiét.

2. MUC TIEU CUA PE TAI
2.1. Muc tiéu chung

béanh gid duogc thuc trang san xuét dira, tinh hinh
xam nhdp médn va xac dinh duoc bién phap bén phan lan
gop phan xay dung quy trinh k¥ thuat canh tac phu hop,
nang cao thu nhép cho nguoi dan trong dira tai ving dat
nhiém man tinh Bén Tre.



2.2. Muc tiéu cu thé

- Béanh gid dugc thuc trang san xuét dira va tinh hinh
x4m nhip min & cac ving trong dira chinh tai tinh Bén Tre.

- banh gia duoc kha néng chiu mén cua gidng dira Ta.

- Xac dinh dugc lidu lugng va sé 1an bon phan lan
phu hop voi giong dira Ta & thoi ky kinh doanh tai viing dat
nhiém min cta tinh Bén Tre.

- Xay dyng dugc mo hinh do dung liéu luong va s lan
bon phéan 1an phi hop cho giéng dira Ta ¢ 0 vung d4t nhiém médn
tai tinh Bén Tre gop phan ting ning suat va hiéu qua kinh té
vuon dura.

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

Két qua nghién ctru cta luan an la co s¢ khoa hoc
quan trong, gop phan x@y dung va hoan thién quy trinh canh
tac, san xuat dira trén dat nhiém man o tinh Bén Tre noi
riéng va khu vuc Pong bang song Ctru Long néi chung,
déng thoi 1a tai liéu tham khao co6 gia tri phuc vu cong tac
giang day va nghién ciru vé cay dira.

3.2. Y nghia thue tién

- PBanh gia duogc thuc trang san xuét dira trén dat
nhiém min tai tinh Bén Tre.

— Két qua nghién ctru ctia luan an di bo sung mot sd
k¥ thuat méi (s6 1an bon va liéu lugng phén 1an), gop phan
hoan thién quy trinh canh tac nham ning cao ning suat, chat
lwong dira va hiéu qua kinh té trong san xuat dura trén dat
nhiém man tai tinh Bén Tre noi riéng va Pong Bing Song
Ctru Long néi chung.

— G6p phan nang cao nhan thic cia ngudi dan trong
viéc Gmg phé véi tinh hinh nhidm min trong san xuit néng
nghiép noi chung va cady dura noi riéng.



3

— Két qua nghién ctru cua luan 4n con 14 tai ligu
tham khao cé gia tri phuc vu cong tac khuyén noéng vé
cay dura.

4. NHUNG PONG GOP MOI CUA LUAN AN

(1) Xac dinh dugc cay dua Ta chiu dugc do0 man
< 6,25 dS/m, d0 man > 6,25 dS/m c6 anh huong dén phat
trién va sinh khdi tai giai doan vuon wom.

(2) Trén dat nhiém min, bén 65 kg P2Os/ha/nam loai
lan nung chay va bon 3 1an/nam (trong miia mua) cho cay
dira Ta thoi ky kinh doanh da thu duoc két qua tt nhat vé
cac chi ti€u sinh truong, phat trién, va ham luong dinh
dudng trong 14, ning suat (77 qua/cay/nam), chat lugng
(ham luong diu 68,8%) va hiéu qua kinh té (ty suét loi
nhuén can bién dat 8,08).

CHUONG 1. TONG QUAN CAC VAN DPE NGHIEN CUU
1.1. CO SO KHOA HQC CUA CAC VAN PE NGHIEN CUU
1.1.1. Tong quan vé ciy dira

1.1.2. Kha niing chiu méin va tac dong ciia dp min dén ciy dira
1.1.3. Vai tro ciia dinh dudng doi véi ciy dira

1.2.CO SO THU'C TIEN CUA CAC VAN PE NGHIEN CUU
1.2.1. Tinh hinh san xuét dira trén thé giéi va & Viét Nam
1.2.2. Thue trang dat trong dira bi nhiém min tai tinh Bén Tre
1.2.3. Tinh hinh sir dung phin bén cho ciy dira & Viét
Nam va tai tinh Bén Tre

1.3. CAC CONG TRINH NGHIEN CU'U TREN THE GIOI VA
O VIET NAM LIEN QUAN PEN LINH VUC CUA PE TAI
1.3.1. Nghién ciru dnh hwéng ciia @9 min dén cay dira

1.3.2. Nghién ciru vé phén lan cho ciy dira

CHUONG 2. POI TUQNG, NOI DUNG VA PHUONG
PHAP NGHIEN CUU
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2.1. POI TUQNG, PHAM VI NGHIEN CUU
2.1.1. Poi _twgng nghién ciru

Glong dira Ta trdng phd bién tai huyén Binh Dai.
DAt nhiém man tai huyén Binh Dai, tinh Bén Tre. Phan lan
nung chay.

2.1.3. Pham vi nghién ciru

- Céc ndi dung nghién ctru trén dong rudng dugc
thuc hién tai cac huyén Binh DPai, Ba Tri, Thanh Phu, Giéng
Trom va Chau Thanh tinh Bén Tre.

- NOi dung nghién ctru trong vudn wom dugc thuc
hién tai Tram thuc nghiém Binh Thanh (Vién Nghién ctru
Dau va Cay c6 dau).

- Céac no1 dung nghién ctru ctua luan an dugc thyuc
hién tur thang 7/2022-3/2025.

2.2. NOI DUNG NGHIEN CcUU

- Noi dung 1. biéu tra, danh gia thyuc trang san XUt
dira va tinh hinh xdm nhap man ¢ cic ving trong dira tinh
Bén Tre.

- Noi dung 2. Panh gia kha nang chiu mén cua glong
dira Ta (giai doan vuon vom va giai doan trong ngoai dong)

- Noi dung 3. Nghién ctru liéu luong va sb 1an bon
phén lan cho gidong dura Ta ¢ thoi ky kinh doanh (7-8 ndm
tudi) tai ving dt nhiém min tinh Bén Tre.

- NoO1 dung 4. Xay dyng mo hinh ung dung liéu
luong va s6 1an bon phan lan thich hop cho giéng dira Ta
trdng trén dat nhiém min tinh Bén Tre.

2.3. PHUONG PHAP NGHIEN CUU

2.3.1. Piéu tra, danh gia thwe trang sin xuét dira va tinh
hinh xAm nhip min & cic ving trong dira tinh Bén Tre
2.3.1.1. Thoi gian va dia diém thuwe hién
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Thuec hién diéu tra tai 05 huyén trong dira trong diém
dai dién cho cac vung khong nhiém min va c6 nhiém min
cta tinh Bén Tre, gdbm: Chau Thanh, Gidng Tréom, Binh
Pai, Ba Tri va Thanh Phu. Thuc hién tir 8/2022-12/2022.
2.3.1.2. Phuong phdp thuc hi¢n

Sé liéu so cap thu thap thong qua diéu tra, phong van
truc tiép nong ho trong dira bang phleu diéu tra s0an san két
hop danh gia vuon dira. Tién hanh diéu tra 150 ho trong dira
o 5 huyén gém Chau Thanh, Giéng Trom, Ba Tri, Thanh Phu
va Binh Pai, mdi huyén diéu tra 30 ho.
2.3.1.3. Céc chi tiéu diéu tra

Noi dung khao sat gdm cac chi tiéu vé dién tich va
loai dat tréng dura; Hinh thtrc canh tac; Hién trang co cAu
gidng dira, tudi cdy, thoi gian ra hoa, mat do trong; Tinh
hinh nhiém man trong vuon dua; Bién phap k¥ thuat han
ché anh huong man; K¥ thuét canh tac; Hi¢u qua kinh té.
2.3.2. Panh gia kha niing chju min ciia giong dira Ta
2.3.2.1. Pdnh gid kha nang chiu man ciia giong dira Ta
giai doan vwon wom
a. Bo tri thi nghiém

Thi nghiém Pénh gia kha ning chiu min cta giong
dura Ta giai doan vuon wvom dugc thuc hién béng cach tréng
trong chau nhya, gdm c6 5 cong thirc v6i 5 mic d6 min
khac nhau: 0,89; 6,25; 12,0; 18,25; 24,5 dS/m, b tri theo
phuong phap khoi day du ngau nhlen (RCBD), mdi 6 thi
nghi¢m 6 cay, 3 lan 1ap lai. Qui mo: 5 cong thue x 6 cay/o
thi nghiém x 3 1an lap lai = 90 cAy. Mdi chdu trong 1 cdy
giong dira Ta dd ndy mam 5 thang (cdy c6 2 14, chiéu cao
trung binh 51 cm, chu vi gbc trung binh 6,9 cm). Kich thuédc
chau nhua 13 35 cm x 30 cm, mdi chau chua 10 kg dat.
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Thoi gian tudi 1a 4 ngay/lan va lugng nudc tudi 13 1
lit/chau/1an.

b. Chi tiéu theo doi: Chi ti€u sinh truong, sinh khdi, dién
tich 14; phan tich dat, 14.
c. Pia diém va thoi gian thyc hién thi nghiém

Thi nghiém dugc thyc hién trong nha mang tai Tram
Thuc nghiém Binh Thanh, Tp. Ho6 Chi Minh.
2.3.2.2. Pdnh gid khd ning chiu man ciia giong dira Ta
giai doan trong ngoai dong
a. Bo tri thi nghiém

Thi nghiém duoc bb tri theo kiéu dién rong, khong lap
lai tai 5 vuon dira ctia nong dan d trong sin giéng dira Ta 7—
8 nam tudi trong ving dat nhiém min cua huyén Binh Dai,
tinh Bén Tre.

b. Chi tiéu theo déi: chi tiéu sinh trudng, ning suit cia ciy
dtra; d0 man nudc.
c. Pia diém va thoi gian thuwc hién thi nghiém

Nam vuon dua dugce theo doi tai huyén Binh Dai,
tinh Bén Tre tir 7/2022—12/2024.
2.3.3. Nghién ctru liéu lwong va s6 1an bon phén lan cho
gidng dira Ta & thoi ky kinh doanh tai ving dat nhiém
min tinh Bén Tre
a. B6 tri thi nghiém
* Poi tugng nghién ciru:

Vuon dira Ta 7-8 nam tudi: Phan l1an nung chay.
* B6 tri thi nghiém:

Thi nghiém duoc b tri theo kiéu 16 phu (Split Plot
Design - SPD) gom 16 cong thirc va 3 lan lap lai, 5 cay/o
thi nghiém. Yéu t6 chinh 1a liu lwong phén lan (35, 50, 65
va 80 kg P,Os/ha/nam) duoc b tri trong 16 phy va yéu tb
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phu la s6 14n bon (1,2,3va4 lr:in/ném) duoc bd tri trong 10
chinh, str dung phan lan nung chay Ninh Binh.
b. Chi tiéu theo déi: chi tiéu sinh truéng, ning suat, chat
lwong qua, ham luong dau va thanh phan cac acid béo; hiéu
qua kinh té, 40 man nudc, ham luong dinh dudng va chat
hitu co trong dat, ham lugng dinh dudng trong 14.
c. Pia diém va thoi gian thwc hién thi nghiém

Thi nghiém thuc hién xa Dinh Trung, huyén Binh
Pai, tinh Bén Tre trong thoi gian tir thang 7/2022 - 7/2024.
d. Diéu kién khi hdu, thoi tiét tai diém thwc hién thi nghiém
2.3.4. Xay dung mé hinh tng dung liéu lwong va so6 lan
bén phén lan thich hop cho gidng dira Ta trong trén dat
nhiém miin cia tinh Bén Tre
a. Bo tri thi nghiém

Xay dung 2 mé hinh trén vuon dira Ta 8 nim tudi
tai vung d4t nhi®m min cia huyén Binh Pai, tinh Bén Tre
v6i qui mo 1a 0,5 ha/moé hinh x 2 m6 hinh =1 ha.

* Vuon nong dan (d6i chimg) 4p dung lwong phén lan
35 kg P2Os/ha/ndm, bon 1 1an/nam.

* Vuon mo hinh: 4p dung lugng phan lan Ia
65 kg P20s/ha/nam, bon 3 1an/nam.
b. Chi tiéu theo déi: chi tiéu sinh truong, ning suit, do min
dat va nudc, hiéu qua kinh té.
c. Pia diém va thoi gian thuc hién moé hinh

Hai m6 hinh dugc thyc hién tai huyén Binh Dai, tinh
Bén Tre trong thoi gian tir thang 3/2024 dén thang 3/2025.
2.4. CAC CHI TIEU NGHIEN CUU VA PHUONG
PHAP THEO DOI
2.4.1. Cac chi ti¢u nghién ciru vé ciy dira
2.4.2. Cac chi tiéu nghién ciru vé hi¢u qua kinh té
2.4.3. Cac chi tiéu phan tich vé dét va ré, 14, com dira
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2.5. PHUONG PHAP XU LY SO LIEU

Str dung phan mém Microsoft Excel 2019, SAS 9.1,
SPSS 23.0 dé xir 1y s6 liu, v& d6 thi, phan tich twong quan
hdi quy, phan tich phuong sai.

CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. PIEU TRA, PANH GIA THUC TRANG SAN
XUAT DUA VA TINH HINH XAM NHAP MAN O
CAC VUNG TRONG DUA TINH BEN TRE
3.1.1. Pic diém canh tac dira tai tinh Bén Tre

Tai tinh Bén Tre, canh tac dura ngoai hinh thirc
chuyén canh con c6 trong xen (cdy an qud, cdy rau), nudi
xen (tom, cé, gia cAm hodc gia stc) va trong xen két hop
nudi xen trong vuon dura.

Ning suat dira trung binh tai huyén Chau Thanh dat tir
81-100 qué/cay/nam chiém ty 18 cao nhét v&i 43,33% sb ho,
ning suat nay pho bién trén giéng dira lin. O cac huyén Gidng
Trom, Ba Tri va Binh Pai, ning suat dira 61-80 qua/cay/nam
chiém ty 1¢ 1an luot 14 66,67%, 60% va 46,67%.

3.1.2. Tinh hinh nhiém miin trong vuwon dira tai tinh Bén
Tre

Két qua diéu tra cho théy, trong mua kho, nuréc man
xam nhdp vao tat ca (100%) cac hd dugc khao sat tai huyén
Giong Trom, Ba Tri, Thanh Phu, Binh Pai va khong (0%)
c6 xam nhdp man tai huyén Chau Thanh. Dac biét tai huyén
Binh Pai c¢6 dén 30% s6 ho khao sat 13 nudc trong vuon
dira bi nhiém min cao vao mua khé (d6 man > 8%o, tuong
duong 12,5 dS/m) va 10% la nhiém min trung binh vao
mua mua (do man 4-8%o, trong duong 6,3—12,5 dS/m).
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3.1.3. Tinh hinh ap dung k¥ thuat cham séc cay dira tai
tinh Bén Tre

Tinh hinh twéi nudc cho cay dira trong thoi ky kién
thiét co ban duoc noéng dan quan tim & nhidu mirc d6 khac
nhau. D6i v6i huyén Ba Tri va Thanh Pha co trén 50%
nhung tai huyén Binh Pai chi ¢6 trén 30% sb ho tudi nude.
Viéc boi bun cho vuon dira tai tinh Bén Tre duoc nong ho
quan tim & mirc cao véi ty 1é trén 70% s6 ho khao sat.
3.1.4. Tinh hinh ap dung k§ thuit bon phan cho cay dira
tai tinh Bén Tre
3.1.4.1. Ky thudt bén phin cho cdy diva thoi ky kién thiét
co ban

Trong thoi ky kién thiét co ban, ty 1 nong hod c6 bén
phan cho cay dira & muc cao, tir 73,33-80%, riéng huyén
Binh Pai c6 ty 18 thap nhat (13,33%).

Trong thoi ky kién thiét co ban, ty 16 nong ho bon
phan vo co cho cay dira twong ddi thap (10,0-70,0%). Loai
phan duogc st dung nhu ure, 1an nung chay, kali clorua,
NPK hay DAP.
3.1.4.2. Ky thudt bon phdn cho cay dwa thoi ky kinh
doanh

Trong thoi ky kinh doanh, ty 1€ ndng hd c6 bon phan
cho cay dira & murc cao & tit ca cac huyén khao sat, chiém
80-100%. Ty 1€ néng hy c6 bon phan hitu co cao
(50,0-96,67%) va phan vo co 1a 13,3-93,3%. Nong dan su
dung nhiéu loai phan khac nhau hoic két hop cac loai phén,
pho bién nhat 13 ure, 1an nung chay, KCI, NPK va DAP.

Bon P cho cay dura dugc nong hd ¢ cac huyén Chau
Thanh, Ba Tri, Thanh Pha va Binh Dai 4p dung véi lidu
lwong chit yéu dudi 0,5 kg P2Os /ciy/nam, chiém ty 16 tir
40,0% dén 73,34%. bang chu y, nong ho huyén Binh Dai
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quan tam bon lan it hon va voi lidu lwong thap hon so voi
cac huyén khac, chu yéu dudi 0,2 kg P-Os/cay/nim va bon
1 1an/nam 1a phd bién. Dic biét, ty 1& ho khong bon 14n tai
Glong Trom la 90% va tai Binh Dai 1a 40%.

3.1.5. Tinh hinh siau, bénh hai chinh trong vuon dira va
bién phap quan ly tai tinh Bén Tre

Két qua diéu tra cho thay, cac ddi tugng sau bénh hai
nhu bénh théi ngon, dudng dira, klen vuong, bo voi voi, sau
dau den, va sau bénh khac déu xuit hién trong vuon dua &
tinh Bén Tre. Trong d6, kién vuong 1a d6i tugng xuat hién
nhiéu nhét véi ty 18 ho lya chon tir 6,67-26,67%.

3.1.6. Tinh hinh thu hoach va hiéu qua Kinh té vurom dira
tai tinh Bén Tre

Tai huyén Chau Thanh muc thu nhap dao dong tur
50-300 triéu ddng/ha/nim va tip trung nhit 13 tr
100-150 triéu ddng/ha/nam.. Tai huyén Gidng Trom va
huyén Ba Tri ¢6 muc thu nhap tor vuon dua dao dong tur
50-70 triéu déng/ha/ném voi ty 1€ 14 46,67% va 50,0%. Tai
huyén Thanh Pha va huyén Binh Pai c6 murc thu nhip phd
bién thap hon, tir 30—50 triéu dong/ndm véi ty 18 1an luot 12
70,0% va 43,33%. Loi nhuan tir vaon dira cua nong hd ¢
Bén Tre cling co bién dong 16n bién dong 16m, 6 huyén Chau
Thanh lgi nhuén cua nong ho tir vuon dira dao dong 30240
triéu dong/ha/nim, nhung tip trung cao & muc 30—60
triéu/dong/nam va 90—180 triéu dong/nam.

Tém lgi: Tai tinh Bén Tre, hinh thic canh tac dira
chu yéu 1a chuyén canh. Trong thoi ky kinh doanh, néng ho
ch yéu bén phan dam & muc dudi 0,5 kg N/cAy/nam,
chiém ty 1& tir 10-56,67%; bon phan lan dudi 0,5 kg
P,Os/cay/nam, chiém ty 1& tir 10-73,34%, trong d6 huyén
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Binh Pai c6 dén 40% khong bon 1an va huyén Gidong Trom

1a 90%; lg1 nhuén chu yéu 30-60 tri¢u dong/ha.

3.2. PANH GIA KHA NANG CHIU MAN CUA

GIONG DUA TA

3.2.1. Kha ning chiu min ciia giéng dira Ta giai doan

vudn wom

3.2.1.2. Anh hwéng ciia dp min dén sinh truéng cdy diva

Ta trong trong chgu ) .

Bdng 3.9. Anh huong cua do man déen chiéu cao cay dira
Ta (cm) trong trong chdu

Cong Théang sau khi tudi nudc
thure
(dS/m) 0 3 6 9 12
0,89 51,6 109,1* 136,2° 155,5° 167,7
6,25 50,7 102,2* 128,5° 145,5* 154,4*
12,00 50,8 86,3° 108,8° 122,4° 129,0°
18,25 50,6 84,5° 102,3° 114,2% 119,5%
24,50 50,8 80,6° 94,2° 101,1¢ 102,8¢
CV(%) 3,07 5,41 511 4,23 4,57
Ftinh 019" 18,38™ 27,867 51,607  54,60"

ns: khdc biét khong cé y nghia thong ké; ™: suw khdc biét rat c6 y nghia
thong ké o murc 0,01, ® su khac biét cc? ¥y nghia théng ké o mirc 0,05,
trong cung mot cot cdc so ligu c6 it nhat I chir cai giong nhau thi khdc
nhau khong co y nghia thong ké ¢ mirc p<0,05.

Chiéu cao cay 1a chi s6 chinh phan anh kha ning
téng hop va tich liy chit hitu co, qua d6 danh gia sy sinh
trudng va nang suét clia cy trong. Bang 3.9 cho thiy, nong
d6 mudi ting lam giam chiéu cao cia cdy dira & mic do
khac biét rat co y nghia vé mat théng ké. Sau 12 thang tudi
nuéc midn, chiéu cao cia cdy dira Ta & cac cong thirc
12,0 (129,0 cm), 18,25 (119,5 cm) va 24,5 dS/m
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(102,7 cm), trong khi chiéu cao ciy 1a 154 cm & cong thirc
6,25 dS/m va 167,7 cm & cong thirc ddi chang (0,89 dS/m).
Tai thoi diém 12 thang sau khi tuéi, sb 14 trén mdi ciy

& cac cong thire 6,25, 12,0, 18,25 va 24,5 dS/m lan luot 1a
6,8, 5,8, 5,2 va 4,4 14, nho hon dang ké so voi cong thirc d6i
chtng (7,8 13). S6 14 cta cay dira & cong thic 24,5 dS/m
thap nhat (4,4 13) va thap hon 3,4 14 so v6i cong thirc dbi
chung (7,8 13), twong duong v6i mirc d6 giam 43,5%. Két
qua nay phu hop voi cac nghién ctru trude day, do man cua
dat va nude anh huong tidu cuc dén sé luong 1a va dién tich
14 cta cay dua ¢ giai doan vuon wom (Silva et al., 2016;
Hebbar et al., 2021).

Vao thoi diém 12 thang sau khi xtr 1y, & cong thirc
24,5 dS/m khong ghi nhan c6 sb 14 moc thém, cong thirc
12,0 va 18,25 dS/m dat 0,1 1a/thang, trong khi do6 cong thirc
xu ly nudc man 6 muc 6,25 1a 0,2 la/thang va cong thire d6i
chtng 14 0,3 13/thang. Két qua nay cho thay s6 1a moc thém
cua cdy dura 6 cac cong thire giam dan khi xr Iy & cac nong
d6 mudi khac nhau va biéu hién rd nhét & cong thuc 12,0,
18,25 va 24,5 dS/m.
3.2.1.3. Anh hwéng ciia dp man dén ty 1é cdy chét, dién
tich ld va sinh khéi cdy dira Ta trong trong chiu

Cong thirc 24,5 dS/m c6 cay chét xuat hién dau tién
& thoi diém 5 va 6 thang sau khi tudi nudc man véi ty 18
cay chétla 11,1%. Cong thirc 18,25 dS/m xuat hién cdy chét
¢ thang thir 7 sau khi tudi nude midn voi ty 1€ 5,6%. cong
thire 18,25 va 24,5 dS/m c6 xu hudng gia ting sd luong ciy
chét dén khi két thuc thi nghiém véi ty 1¢ cay chét 1an luot
1a 22,2% va 44,4%.

Két qua phén tich hdi quy tuyén tinh cho thiy hé sb
twong quan rat manh (r = 0,9329), va phuong trinh hdi quy
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tuyén tinh 1ay = 1,9x— 9,0742, véi hé s6 xac dinh R2=0,8703,
cho thdy 87,03% bién dong trong ty 1& chét dugc giai thich
boi d0 man.
Bing 3.18 Anh huong ciia dé6 man dén sinh khoi cdy dira Ta
khi két thiic thi nghiém trong trong chiu
Cong  Khdiluong ré&  Khdilugngla  Khdi lugng be Tong KL ré than
thire (2 (2 than (g) 14 (g)
(dS/m) Twoi Kho Tuwoi Khd Tuoi Khé Tuwoi Khod

0,89 159,28¢ 36,74* 206,02° 60,84* 34320 62,97° 708,50° 160,55
6,25 130,22% 30,65° 157,04> 4644> 31838% 6596 605,65 143,05
12,00 7491° 1647° 113,60° 33,76° 17530° 33.41° 363,81 83,64°
18,25 63,74° 13,05 8533¢ 27360 129,17° 2550% 278.23¢ 6590
24,50 59.74°  1293° 72479 22,61¢ 108,73° 21,53¢ 240,93¢ 57,08¢
CV(%) 602 1492 4,04 465 607 975 439 346
Fiinh 173,16" 33,85™ 344,21 228,82" 208,63 79,95 344,73™ 529,06™
ns: khdc biét khéng cé y nghia thong ké; ™: sy khdc biét rat cé y nghia thong
ké ¢ mirc 0,01, *: sw khdc biét c6 y nghia thong ké ¢ mirc 0,05, trong cting
mot cot cdc so liéu co it nhat 1 chir cdi giong nhau thi khdac nhau khong co6 y
nghia thong ké o muc p<0,05.

Béang 3.18 cho thay sy khac biét dang ké vé khoi
lugng cua re, 14, than va tong sinh khoi cua cay dua gitra
cac cong thirc tud1 nudce voi nong do muoi khac nhau.

Tong sinh khoi gdm ré, than va 14 cua cong thirc tudi
nudc man ¢ muc 18,25 va 24,5 dS/m ¢6 khoi luong tuoi va
kho lan lugt 12 278,23 g, 65,90 g va 240,83 g, 57,08 g. Tong
sinh khoi kho cta cac cong thirc 12,0 va 18,25 dS/m lan
lugt 1a 83,64 va 65,90 g, dan dén giam 48,2% va 58,9% so
v6i cong thue do1 chung. Pac biét, d0 médn cua nude tudi &
muc 24,5 dS/m da c ché nghi€ém trong sy phat trién cua
cay con dan dén khoi lugng than, 14 va ré rat thap, do do
tong sinh khoi kho thap (57,0 g), giam 64,4% so vdi cong
thirc 61 chung.
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Theo nghién ctru cta Fageria et al. (2010), két qua
nghién ciru cta luan an trén gidng dira Ta duoc phan loai 1a
chiu man khi tudi béng nudc man & muc 6,25 dS/m, nhay
cam trung binh v&i nudc man tir 12,0 dS/m dén 18,25 dS/m
va rat nhay cam ¢ muc 24,5 dS/m.
3.2.1.1. Anh hwéng ciia @6 mdn dén ham lwong dinh
dwong trong dit, ré va ld cdy diva Ta trong trong chiu

Két qua phan tich dat cho thdy, ham luong cacbon
hiru co trong dat giam manh khi d6 man ting & cac cong
thire xir Iy mudi, trong d6 giam dan tir 1,47% & cong thirc
dbi chung (0,89 dS/m) va chi con 1,04% & cong thic
24,5 dS/m. Ham luong dam tong sé suy giam dang ké, trong
d6 thap nhat & cong thie 24,5 dS/m 14 0,042% so véi cong
thac 0,89 dS/m 13 0,09%. O cong thuc tudi nudc man
24,5 dS/m, ham luong 1an tong sb va dé tidu giam khoang
1 dén 2 1an so voi thoi diém trude thi nghiém, tuong tng 13
0,09% va 21,6 mg/100 g.

Ham lugng dinh dudng dam, lan, kali, canxi va
magie trong ré cla cdy dira & cac cong thic giam khi do
min tang, trong khi d6 ham lwong natri va clo ting dang ké
khi ting lwong mudi trong nude tudi.

Két qua phan tich cho thdy ham luong dinh dudng
trong 14 & cong thuac 6,25, 12,0, 18,25 va 24,5 dS/m thép
hon so v&i d6i ching (0,89 dS/m).

Tom lgi, d0 man cua nudc tudi cd tac dong ti€u cuc
dén su phat trién va sinh khi cua cay dira ¢ giai doan vuon
vom. Vige tang d0 man cua nudc tudi s€ lam giam chiéu cao
cay, chu vi gbc, sb 14 va sinh khdi ctia cay dira. Trong giai
doan vuon vom, giéng dura Ta dugc danh gid 1a chiu duogc
nudc man 6,25 dS/m, nhay cam trung binh vé1 nude man
12,0-18,25 dS/m va rat nhay cdm v6i nuéc man 24,5 dS/m.
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3.2.2. Panh gia kha ning chiu min caa giéng dira Ta
giai doan trong ngoai dong
3.2.2.1. Dién bién d¢ min nwéc tai cdc vwon dira Ta

Trong nam 2023, d6 man nudce trong vuon dira dat cao
nhét trong thang 2 & cac vudn theo ddi tir 8,4 dén 13,0 dS/m.
3.2.2.2. Sinh truwéng va nang sudt ciia cdy diva Ta & cdc
vuon dira khdo sat

Két qua nghién ctru cho thiy s6 hoa céi cta cdy dira Ta
7 nam tudi & cac vuon theo doi dao dong 122,0-132,6 hoa/cay/nam,
8 nam tudi 126,3-132,1 hoa/cdy/nim va 9 nim tudi
125,6-130,4 hoa/cay/nam. Ty 1¢ dau qua cta cay dira Ta ¢ cac
vudn theo doi 7 ndm tudi, 8 nam tudi va 9 nam tudi bién dong
1an luot 14 27,7-31,2%; 27,2-29,8% va 29,9-31,5%.

Két qua thi nghiém cho théy nang suét cta cdy dua Ta
& cac vuon theo ddi 7 ndm tudi, 8 ndm tudi va 9 ndm tudi 1an
luot 1a 36,7-38,5 qua/cay/nam, 35,9-37,6 qua/cay/nam va
38,6-40,2 qua/cay/nam. Piéu nay cho thay cc vuon theo
ddi c6 nang suét thip hon dang ké so v6i vuon dira trong
diéu kién khong nhiém min hodc duoc cung cip day du
phéan bon.

Tom lai, tinh hinh xdm nhap man ¢ cac vuon dura

xay ra vao mua kho, tir thang 12 nim trude dén thang 4 nim
sau, cao diém la thang 2 hang nim (d6 min nudc & cac vudn
dura 8,4-13,0 dS/m). Nang suét cua cay dua Ta & cac vuon
7-9 nam tudi kha thap so véi ving khong nhiém man, lan
luot 1a 36,7-38,5 qua/cay/nam, 35,9-37,6 qud/cay/nam va
38,6—40,2 qua/cay/nam.
3.3. NGHIEN CUU LIEU LUQNG VA SO LAN BON
PHAN LAN CHO GIONG DUA TA THOI KY KINH
DOANH TAI VUNG PAT NHIEM MAN TINH BEN
TRE
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3.3.1. Dién bién pH va dé min nuwéc & vuon dira Ta thoi
ky kinh doanh tai tinh Bén Tre

Trong mua mua (7/2022-11/2022) d0 man nudc
thip va dao dong trong khoang 1,4-2,0 dS/m. Dén thoi
diém 12/2022-4/2023, d6 man nude trong vuon dura cao va
dao dong 7,8-13,4 dS/m. Tuong tu, trong thdi diém
12/2023-4/2024 d® man nudc cao va dao dong
5,5-11,4 dS/m.
3.3.2. Anh huéng lléu lwong va so 1an bén phan lan dén
sinh trudng cia giong dira Ta thoi ky kinh doanh tai
vung dat nhiém min tinh Bén Tre

Két qua theo ddi thi nghiém cho thay, d6i vdi cay
dira Ta 8 nam tudi, s6 14 va sb 14 moc thém cua cay dua
& cac cong thuc khac biét khong c6 y nghia, trong do
s6 14 dao dong 30,8-31,5 léa/cay, sb 14 moc thém
12,5-14,2 14/cay/nam.

3.3.3. Anh huéng ciia lidu lugng va s6 1an bén phan lan
dén ning suit va chit lwgng qua dira Ta thoi ky Kinh
doanh tai viing dat nhiém min tinh Bén Tre

Theo Bang 3.32, cong thirc bon phan 3 1an/nim véi
liéu lugng 65 kg P2Os/ha/nam c6 nang suét ciia cay dira Ta
dat cao nhat (77,0 quéd/cay/nam), ké dén 1a ciy dira & cong
thirc bon phan 4 1an/nam véi liéu lugng 65 kg P>Os/ha/nam
(63,1 qua/cAy/nam) va cong thirc bén phan 3 1an/nam voéi
liéu lugng 50 kg P,Os/ha/ndm (61,8 qué/ciy/nim).

Két qua phan tich hdi quy cho thay, nang suét dira c6
xu huéng ting tuyén tinh theo cac cong thirc phan lan. Trong
do, cong thic 11 (lidu lwong 65 kg P>Os/ha/nim va bon
3 lan/nam) cho ning sudt qua cao nhat (77 qua/cidy/nim).
Phuong trinh hoi quy y = 0,9435x + 49,255 v6i hé s6 xac dinh
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2 =(,4438 va hé s6 twong quan r = 0,6662 cho thdy c6 mbi
twong quan thuan twong ddi chat giita cac cong thirc phan lan
va ning suit.

Bing 3.32. Anh huéng ciia s6 lan va lwong bén phdn lan
dén nang sudt cia cdy dira Ta 8 ndm tudi tai huyén Binh
Pai, tinh Bén Tre (7/2023-7/2024)

S6 lan bon Luong P,Os (kg/ha/nam) (B)
(lan/nam) 1B (A)
(A) 35 50 65 80
1 49,0f 49,9° 51,6%  51,2¢f 50,4¢

2 53 ,9cdef 54’4bcdef 5 6’9bcdef 5 5 ’Obcdef 55’ ]BC

3 55,9bedel g1 gbe 77,02 59,0bcde 53 44

4 59,5bede 60,54 63,20 57,8bedel G0 318
TB(B) 54,6° 56,7° 62,24 558"

CV(%)=8,00; FA=16,48""; F5=6,46""; FAp=2,40"

ns: khdc biét khong cé y nghia thong ké; ™: suw khdc biét rt c6 y nghia
thong ké o murc 0,01 ® su khac biét cc? ¥y nghia théng ké o mirc 0,05,
trong cung mot cot cdc so ligu c6 it nhat I chir cai giong nhau thi khdc
nhau khong co y nghia thong ké ¢ mirc p<0,05.

Khéi lugng com dira khd & nghiém thirc bon phén 3
lan/nam véi liéu lugng 65 PoOs/ha/im 14 1.273,6 kg/ha/nam,
cao hon dang ké so vdi cac cong thire khac. Ham luong dau
trong com dura & cac cong thirc dao dong 64,25-68,80%.
Trong d6, ham lugng dau & cong thirc bén phan 3 lan/nim
v6i lidu lugng 65 kg POs/ha/nam dat cao hon so véi cac
cong thirc khéc.

3.3.4. Anh hwéng ciia liéu hrgng va so 1in bén phén lan
dén hiéu qua kinh té vuon dira Ta thoi ky kinh doanh
tai ving dat nhiém min tinh Bén Tre

Ty suat loi nhudn can bién (MBCR) cua cdy dira &
cac cong thirc dao dong tir 1,10 dén 8,08. Theo Nguyén Huy
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Hoang va cs (2017), cac cong thire c¢o gia trt MBCR dat tu
2,0 tré 1én nén duoc xem la ¢o6 1g1 nhuén cao va chép nhan
cho phat trién trong san xuét. Trong d6, céng thirc bon phan
3 1an/ndm véi lidu luong 65 kg P2Os/ha/nim c6 MBCR dat
cao nhat (8,08) voi nang suat 1a 77,0 qua/cay/nim nén duoc
chon khuyén céo trong san xuat.

3.3.5. Anh huéng ciia lidu lwong va so 1an bon phan lan
dén chi tiéu 1y, héa tinh, ham lwong dinh duéng trong
dit va ham lwong dinh dudng trong la cy dira Ta thoi
ky kinh doanh tai ving dit nhiém min tinh Bén Tre

Ham luong dinh dudng trong dat sau thi nghiém
gém Nis,P20s1s, KoOgs, Nat, P2Osqr va KoOg 6 cac cong thure
déu gia ting dang ké sau 2 nim thyc hién thi nghiém. Két
qua phan tich cho thdy, & cic cong thirc ham lugng Nyt dao
dong 6,63—7,63 mg/100g, ham lugng lan dé tiéu tur trung
binh dén giau (2,71-10,01 mg/100g), trong d6 cong thirc bon
phan 3 lan/nam véi lidu lwong 65 kg P»Os/ha/mam dat
8,23 mg/100g (kha giau).

Céc cong thirc bon phan lan nung chay da lam tang
luong 1an dé tiéu, canxi va magie trong dat. Cac cdy dira
cia cong thoc bon phan 3 lan/nim véi lidu luong
65 kg P,Os/ha/nam c6 kha nang hap thu dinh dudng tot nhat
s0 vOi cac cong thirc con lai.

Tom lai, tai huyén Binh Dai, tinh Bén Tre, trong diéu
kién dat nhiém man (4,63 dS/m), bon phan 1an nung chay 3
1an/nam véi liéu luong 65 kg P2Os/ha/nam di gitp cay dira
Ta thoi ki kinh doanh sinh trudng, phat trién t6t va cho ning
suat cao. Ciy dira Ta ¢ cong thirc nay co s6 hoa cai
165,4 hoa/cay/nam, ty 1& dau qua 46,5%, ning suat
77,0 qui/cAdy/nim, ning suit com diura khd (copra)
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1.273,6 kg/ha/nam, ham luong dau 68,80% va ty suat loi
nhuan can bién (MBCR) dat 8,08.

3.4. MO HINH UNG DUNG LIEU LUQONG VA SO
LAN BON PHAN LAN THIiCH HQP CHO GIONG
DUA TA TRONG TREN PAT NHIEM MAN TINH
BEN TRE

3.4.1. Mo hinh tai xa Binh Thdéi, huyén Binh Dai, tinh
Bén Tre

Ty suit loi nhuan cén bién cta md hinh so vé&i dbi
chtng 13 2,3 nén c6 thé cho phat trién trong san xuat.
3.4.2. M6 hinh tai xa Loc Thuin, huyén Binh Dai, tinh
Bén Tre

Ty suit loi nhuan cén bién cia md hinh so vé&i dbi
chtng 14 3,3. Theo Nguyén Huy Hoang va cs. (2017), ty suat
lgi nhuén can bién c6 gia tri tir 2,0 trd 1€n 1a mire 191 nhudn
cao va chip nhan cho phat trién trong san xuat. Két qua nay
cho thay cdy dira & vueon mo hinh c6 su sinh truong va phat
trién tdt hon so véi vudn nong dan, cai thién sb hoa cai va
ty 18 dau, gop phan lam ting ning suat va gia ting lgi nhuan
thu duoc tur dira.

Toém lgi, 2 mo hinh vudn dira 8 nam tudi 4p dung
cong thic bon phan lan 3 lan/nim véi lidu luong
65 kg P>Os/ha/nam cé ty suét loi nhuén can bién 1an luot 1a
2,3va3,3.

CHUONG 4. KET LUAN VA PE NGHI

41.KET LUAN ,
(1) Tat tinh Bén Tre, hinh thirc canh tac dira chu yéu
la chuyén canh va da s6 nong ho su dung giong dira cao véi
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mat do trong dao dong tir 160 dén 240 cay/ha. Tinh hinh
nhiém min trong vuon dira vao mua kho xay ra & 100% s6
ho khao sat tai cac huyén Giéng Trom, Ba Tri, Thanh Phu,
Binh Pai. S6 ho khéo sat c6 bon phan vo co cho cay dira
trong thoi ky kién thiét co ban 1a 10-70% va thoi ky kinh
doanh 1a 13,3-93,3%. Trong thoi ky kinh doanh, nong hd
cht yéu bon phan dam dudi 0,5 kg N/cay/nam; phan lan
duéi 0,5 kg Py0Os/cdy/nam (huyén Binh DPai duoi
0,2 kg P2Os/cay/nam); phan kali dudi 0,3 kg K2O/cay/nam.
Ning suat 80-100 qua/cay/nam d6i véi giong dira lin va
40-80 qua/cdy/nam véi dira cao, loi nhuan chi yéu tir
30 dén 60 triéu dong/ha.

(2) Pbi v6i cay dira trong giai doan vudn wom: Do
man cua nudc tudi ¢ tac dong ti€u cuc dén su phat trién
va sinh khdi cua giéng dira Ta & giai doan vudn wom.
Viéc tdng do mdn cuia nudc tudi da lam gidm chiéu cao
cay, chu vi gdc, s6 14 va sinh khdi cta cay dira. Trong giai
doan vuon vom, giéng dira Ta duoc danh gia 1a chiu duogc
do médn nudc véi EC < 6,25 dS/m, nhay cam trung binh
voi EC 12,0-18,25 dS/m va rat nhay cam voi EC > 24,5 dS/m.
Déi véi cay dira trong ngoai dong: Tinh hinh nhiém min & cac
vuon dira xay ra chi yéu vao mua kho, tir thang 12 nim
trude dén thang 4 nam sau, cao diém 14 thang 2 dén thang
3 hang nam (d6 man nu6c dao dong tir 8,4-13,0 dS/m).
Nang suat ctia cdy dira Ta 7 ndm tudi, 8 nam tudi va 9 nim tudi
& ving nhidém min dat kha thip so voi ving khong nhiém mdn,
lan luot 14 36,7-38,5 qud/cay/nam; 35,9-37,6 qud/cay/nam va
38,6—40,2 qué/cay/nam.

(3) Trén dat nhidm min, bon 65 kg P,0s/ha/nim
loai 1an nung chay véi 3 1an boén/nim [twong duong
0,41 kg P,Os/cdy/nam, lan 1 (thang 5 dén thang 7);
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1an 2 (thang 7 dén thang 9) va lan 3 (thang 10 dén thang 11)
khi dat i 4m] cho cay dira Ta thoi ky kinh doanh d3 thu dugc
két qua tot nhit vé cac chi tiéu sinh trudng, phat trién, ham
luong dinh dudng trong 14, ning suit (77 qua/cdy/nim), cht
luong (ham luong dau 68,8%) va hiéu qua kinh té (ty suat
lo1 nhuan can bién dat 8,08).

(4) M6 hinh trong dira Ta 8 niam tudi trén dat
nhiém min tai huyén Binh Dai, tinh Bén Tre ap dung
cong thirc bon phéan 1an nung chay 3 lan/nim véi lidu
lugng 65 kg P>Os/ha/nam [tuong duong 0,41 kg P>Os/cay/nam,
lan 1 (thang 5 dén thang 7); lan 2 (thang 7 dén thang 9)
va 1an 3 (thang 10 den thang 11) khi dat du am] cho thiy
cay dua sinh truong tt, ning suit cao hon dbi ching va
ty suat loi nhuén can bién dat 2,3 va 3,3 twong ung voi
mo hinh tai xa Binh Thaé1 va xa Loc Thuan.

4.2. PE NGHI

(1) Khuyén céo ap dung bén phan l1an nung chay
3 1an/ndm véi liéu luong 65 kg P2Os/ha/nam [twong duong
0,41 kg P>Os/cay/nam, lan 1 (thang 5 dén thang 7); lan
2 (thang 7 dén thang 9) va 1an 3 (thang 10 dén thang 11) khi
dat du am] trén nén 90 kg N, 130 kg KO va
320 kg Komix/ha ciia gidng dira Ta thoi ky kinh doanh
(7-8 nam tudi) & cac ving dat nhidm man.

2) Khuyén cao st dung nudc tudi c6 d0 man
< 6,25 dS/m dé tudi cho cay dira trong giai doan vuon uvom.
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1
INTRODUCTION

1. THE URGENCY OF THESIS

The coconut (Cocos nucifera L.) is a high-value
industrial crop widely cultivated in tropical regions
worldwide (Nampoothiri & Parthasarathy, 2018). In addition,
the coconut palm exhibits high salinity tolerance, requires
minimal chemical inputs, and is environmentally sustainable,
making it a recommended alternative to less efficient crops
(George et al., 2018; Logeshkumaer et al., 2023.

In the context of climate change, increasing salinity
intrusion has severely affected agricultural production,
including coconut cultivation (Nguyen Van Ma, 2017).
Each year, over one million hectares of agricultural land in
the Mekong Delta are affected by salinity (Ho et al., 2021a).
Therefore, identifying and implementing appropriate
technical measures to enhance the salinity tolerance of
coconut varieties is considered an optimal strategy for
coconut cultivation in saline affected areas, mitigating the
effects of salinity intrusion and improving economic
efficiency in coconut production.

Based on the above mentioned theoretical and
practical foundations, the implementation of the doctoral
dissertation entitled “Study on cultivation techniques for Ta
coconut cultivar on saline soils in Ben Tre province” is
imperative.

2. STUDY OBJECTIVES
2.1. General objectives

To assess the current status of coconut production
and salinity intrusion, and to identify an appropriate
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phosphorus fertilization practice contributing to the
development of suitable cultivation techniques, thereby
improving the income of coconut farmers in saline affected
areas of Ben Tre province.

2.2. Specific objectives

- To evaluate the current status of coconut
production and the extent of salinity intrusion in major
coconut growing areas of Ben Tre province.

- To assess the salt tolerance capacity of the Ta
coconut variety.

- To determine the appropriate rate and frequency of
phosphorus fertilization for the Ta coconut variety during
its commercial stage in saline affected areas of Ben Tre
province.

- To develop a model for applying the identified rate
and frequency of phosphorus fertilization for the Ta
coconut variety in saline affected areas of Ben Tre
province, thereby increasing productivity and the economic
efficiency of coconut plantations.

3. SCIENTIFIC AND PRACTICAL SIGNIFICANCE
3.1. Scientific significance

The results of this dissertation provide an important
scientific basis for the development and improvement of
cultivation practices for coconut production on saline-
affected soils in Ben Tre province in particular and the
Mekong Delta region in general. In addition, the findings
serve as a valuable reference for teaching and research on
coconut cultivation.



3.2. Practical significance

— This study provides an assessment of the current
status of coconut production on saline-affected soils in Ben
Tre province.

— The findings of the dissertation introduce new
technical practices (application frequency and dosage of
phosphate fertilizer), contributing to the improvement of
cultivation techniques to enhance coconut yield, quality,
and economic efficiency on saline soils in Ben Tre province
in particular and the Mekong Delta in general.

— The study contributes to raising farmers’
awareness of coping with soil salinity in agricultural
production in general and coconut cultivation in particular.

— The results of the dissertation also serve as a
valuable reference material for agricultural extension
activities on coconut cultivation.

4. NEW CONTRIBUTIONS OF THE DISSERTATION

(1) The Ta coconut variety tolerates salinity up to
6.25 dS/m; higher salinity levels negatively affect growth
and biomass accumulation at the nursery stage.

(2) Under saline soil conditions, applying 65 kg
P>Os/ha/year of fused phosphate fertilizer and splitting the
application into three times per year (during the rainy season)
for Ta coconut variety during the commercial stage resulted
in the best performance in terms of growth, development, leaf
nutrient content, yield (77 fruits/tree/year), quality (oil content
of 68.8%), and economic efficiency (marginal benefit cost
ratio of 8.08).
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CHAPTER 1. LITERATURE REVIEW

1.1. SCIENTIFIC BASIS OF THE RESEARCH ISSUES
1.1.1. Overview of coconut (Cocos nucifera L.)
1.1.2. Salt tolerance and effects of salinity on coconut
1.1.3. Role of nutrients for coconut
1.2. PRACTICAL BASIS OF THE RESEARCH ISSUES
1.2.1. Status of coconut production in the world and in
Vietnam
1.2.2. Current situation of saline affected coconut growing
soils in Ben Tre province
1.2.3. Fertilizer use for coconut in Vietnam and in Ben Tre
province
1.3. RESEARCH STUDIES IN THE WORLD AND IN
VIETNAM RELATED TO THE FIELD OF THE
DISSERTATION
1.3.1. Studies on the effects of salinity on coconut
1.3.2. Studies on phosphorus fertilization for coconut
CHAPTER 2. SUBJECTS, CONTENT, AND RESEARCH
METHODS
2.1. RESEARCH SUBJECTS AND SCOPE
2.1.1. Research subjects

The study focused on the 7a coconut and is widely
cultivated in Binh Dai district. The research was conducted
on saline soils in Binh Dai district, Ben Tre province, using
fused phosphate fertilizer.
2.1.3. Scope of the research

— Field experiments were conducted in Binh Dai, Ba
Tri, Thanh Phu, Giong Trom, and Chau Thanh districts of
Ben Tre province.
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— Nursery experiments were carried out at the Binh
Thanh Experimental Station (Research Institute for Oil and
Oil Plants of Vietnam).

— All research activities of the dissertation were
implemented from July 2022 to March 2025.

2.2. RESEARCH CONTENTS

(1) Survey and assess the current status of coconut
production and salinity intrusion in coconut growing areas
of Ben Tre province.

(2) Evaluate the salinity tolerance of the Ta coconut
variety (at both the nursery stage and the field cultivation
stage).

(3) Study the appropriate rates and application
frequencies of fused phosphate fertilizer for Ta coconut
variety during the commercial stage (7-8 years old) in
saline soils of Ben Tre province.

(4) Develop a model for applying suitable rates and
application frequencies of fused phosphate fertilizer for Ta
coconut variety grown in saline soils of Ben Tre province.
2.3. RESEARCH METHODS
2.3.1. Survey and assess the current status of coconut
production and salinity intrusion in coconut growing
areas of Ben Tre province
2.3.1.1. Time and location of implementation

The survey was conducted in five major coconut
growing districts representing both non saline and saline
affected areas of Ben Tre province, including Chau Thanh,
Giong Trom, Binh Dai, Ba Tri, and Thanh Phu. The
implementation period was from 8/2022-12/2022.



6

2.3.1.2. Method of implementation

Primary data were collected through surveys and
direct interviews with coconut growing households using
pre-designed questionnaires combined with on site
assessments of coconut plantations. A total of 150 coconut
growing households were surveyed across the five districts
Chau Thanh, Giong Trom, Ba Tri, Thanh Phu, and Binh
Dai with 30 households surveyed in each district.
2.3.1.3. Survey indicators

The survey covered indicators such as: Area and soil
types of coconut cultivation; Cultivation practices; Current
status of coconut variety composition, tree age, flowering
time, and planting density; Salinity conditions in coconut
plantations; Technical measures to mitigate the effects of
salinity; Cultivation techniques; Economic efficiency.
2.3.2. Evaluate the salinity tolerance of the Ta coconut variety
2.3.2.1. Evaluate the salinity tolerance of the Ta coconut
variety at the nursery stage
a. Experimental design

The experiment to assess the salinity tolerance of the Ta
coconut variety at the nursery stage was conducted using
plastic pots. Five treatments with different salinity levels were
applied: 0.89, 6.25, 12.0, 18.25, and 24.5 dS/m. The
experiment was arranged in a randomized complete block
design (RCBD), with six plants per experimental unit and three
replications. The total scale was 5 treatments X 6 plants per
experimental unit x 3 replications = 90 plants. Each pot
contained one 5 month old germinated Ta coconut seedling.
The plastic pots measured 35 cm x 30 cm, each filled with 10
kg of soil. Irrigation was applied every four days at a rate of 1
liter per pot per irrigation.
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b. Observed parameters: growth, biomass, parameters
analyzed of soil and leaf coconut
c. Location and duration of the experiment

The experiment was carried in a greenhouse at the
Binh Thanh Experimental Station, Ho Chi Minh City.
2.3.2.2. Evaluation of salinity tolerance of the Ta coconut
variety under field conditions
a. Experimental design

The experiment was established as a large scale, non
replicated field trial conducted at five coconut farms of
local farmers growing 7-8 year old Ta coconut variety in
saline soils of Binh Dai district, Ben Tre province.
b. Observed parameters: Growth, yield, water salinity.
c. Location and duration of the experiment. The five
coconut farms were monitored in Binh Dai district, Ben Tre
province, from July 2022 to December 2024.
2.3.3. Study the appropriate rates and application
frequencies of fused phosphate fertilizer for Ta coconut
variety during the commercial stage in saline soils of
Ben Tre province
a. Experimental design: The study was conducted on 7-8
year old Ta coconut palms; fused phosphate fertilizer.

The experiment was arranged in a Split Plot Design
(SPD) consisting of 16 treatments with three replications,
five Ta coconut palms per experimental plot. Main factor:
Phosphorus fertilizer rates (35, 50, 65, and 80 kg
P>Os/ha/year) arranged in subplots. Sub factor: Number of
fertilizer applications (1, 2, 3, and 4 times/year) arranged in
main plots. Ninh Binh fused phosphate fertilizer was used.
The control treatment consisted of applying fertilizer once per
year at a rate of 35 kg P>Os/ha/year. The scale of the
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experiment: 16 treatments x 3 replications X 5 palms per
experimental plot = 240 palms.
b. Observed parameters: growth, yield parameters, fruit
quality, oil content and fatty acid composition, economic
efficiency, water salinity, soil nutrient and organic matter
content before and after the experiment, leaf nutrient
content before and after the experiment.
c. Location and duration of the experiment

The experiment was conducted in Dinh Trung
commune, Binh Dai district, Ben Tre province from July
2022 to July 2024.
d. Climatic and weather conditions at the experimental site
2.3.4. Develop a model for applying suitable rates and
application frequencies of fused phosphate fertilizer for Ta
coconut variety grown in saline soils of Ben Tre province
a. Experimental design: Two demonstration models were
established in 8 year old Ta coconut plantations on saline soils
in Binh Dai district, Ben Tre province, with a total area of 0.5
ha/model x 2 models = 1 ha. Farmer’s field (control): 35 kg
P20s/ha/year applied once per year. Demonstration model:
65 kg P>Os/ha/year applied three times per year.
b. Observed parameters: growth, yield, water salinity,
economic efficiency (MBCR).
c. Location and duration of the demonstration models

The two models were implemented in Binh Dai
district, Ben Tre province from March 2024 to March 2025.
2.4. RESEARCH INDICATORS AND MONITORING
METHODS
2.4.1. Indicators related to coconut palms
2.4.2. Indicators related to economic efficiency
2.4.3. Indicators for soil, roots, leaves, and coconut meat analysis
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2.5. DATA PROCESSING METHODS: Microsoft Excel
2019, SAS 9.1, and SPSS 23.0 were used for data processing,
graphing, correlation and regression analysis.

CHAPTER 3. RESULTS AND DISCUSSION

3.1. SURVEY AND ASSESS THE CURRENT STATUS
OF COCONUT PRODUCTION AND SALINITY
INTRUSION IN COCONUT GROWING AREAS OF
BEN TRE PROVINCE

3.1.1. Characteristics of coconut cultivation in Ben Tre
province

In Ben Tre Province, in addition to monoculture,
coconut is also intercropped with fruit trees or vegetables,
integrated with aquaculture (shrimp, fish) or livestock
(poultry or cattle), and combined intercropping integrated
farming systems within coconut gardens.

The average coconut yield in Chau Thanh district
ranges from 81-100 nuts/tree/year, accounting for the
highest proportion (43.33%) of households, and this yield
is commonly associated with dwarf coconut varieties. In
Giong Trom, Ba Tri, and Binh Dai districts, yields of
61-80 nuts/tree/year were reported for 66.67%, 60%, and
46.67% of households, respectively.

3.1.2. Salinity intrusion in coconut plantations in Ben
Tre province

Survey results revealed that during the dry season,
saline water intrusion occurred in all (100%) surveyed
households in Giong Trom, Ba Tri, Thanh Phu, and Binh
Dai districts, while no intrusion (0%) was recorded in Chau
Thanh district. Particularly in Binh Dai district, 30% of
surveyed households reported high salinity in coconut
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garden water during the dry season (salinity > 8%,
equivalent to 12.5 dS/m), and 10% reported moderate
salinity during the rainy season (salinity 4-8%o, equivalent
to 6.3—12.5 dS/m).
3.1.3. Status of coconut management practices in Ben
Tre province

Irrigation practices for coconut palms during the
establishment phase received varying levels of attention
from farmers. In contrast, over 50% of households in Ba Tri
and Thanh Phu districts irrigated during the dry season,
while in Binh Dai district, only slightly more than 30% of
households practiced irrigation. The application of mud
replenishment in coconut gardens was highly prioritized,
with more than 70% of surveyed households in Ben Tre
province reporting such practices.
3.1.4. Status of fertilizer application practices for
coconut palms in Ben Tre province
3.1.4.1. Fertilization practices for coconut palms during
the establishment stage

During the establishment stage, the proportion of
households applying fertilizers to coconut palms was
generally high, ranging from 73.33% to 80%, except in Binh
Dai district, where the proportion was the lowest at 13.33%.

During the establishment stage, the proportion of
households applying inorganic fertilizers to coconut palms
was relatively low, ranging from 10.0% to 70.0%.
Commonly used fertilizers included urea, fused phosphate,
potassium chloride, NPK, and DAP.
3.1.4.1. Fertilization practices for coconut palms during
the commercial stage
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During the commercial stage, the proportion of
households applying fertilizer to coconut palms was high
across all surveyed districts, ranging from 80% to 100%.
Farmers used various types of fertilizers or combinations
thereof, with the most commonly used being urea, fused
phosphate, KCl, NPK, and DAP.

Phosphorus (P) fertilization was applied by households
in Chau Thanh, Ba Tri, Thanh Phu, and Binh Dai districts,
primarily at rates below 0.5 kg P>Os/tree/year, accounting for
40.0-73.34% of households. Notably, in Binh Dai,
P application rates were lower than in other districts, mostly
below 0.2 kg P,Os/tree/year, and a single application per year
was predominant. In Giong Trom, 90% of households did not
apply P, while in Binh Dai, 40% did not apply P.

3.1.5. Main pests and diseases in coconut plantations
and their management in Ben Tre province

Survey results in Ben Tre province indicated the
presence of several pests and diseases, including
Phytophthora palmivora Butler, Rhynchophorus ferrugineus
Olivier, Oryctes rhinoceros Larvae, Diocalandra frumenti
Fabricius, Opisina arenosella Walker, and other pests.
Among these, Oryctes rhinoceros Larvae were the most
frequently observed, with the percentage of affected
households ranging from 6.67% to 26.67%.

3.1.6. Harvesting situation and economic efficiency of
coconut plantations in Ben Tre province

In Chau Thanh, income ranged from 50 to 300 million
VND/ha/year, with the majority concentrated between
100-150 million VND/ha/year. In Giong Trom and Ba Tri,
income from coconut plantations ranged from 50—70 million
VND/ha/year, accounting for 46.67% and 50.0% of
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households, respectively. In Thanh Phu and Binh Dai, income
was generally lower, ranging from 30-50 million
VND/ha/year, with proportions of 70.0% and 43.33%,
respectively. Household profits from coconut plantations in
Ben Tre also exhibited considerable variation. In Chau Thanh,
household profits ranged from 30 to 240 million VND/ha/year,
with the majority concentrated in the ranges of 30—60 million
VND/ha/year and 90-180 million VND/ha/year.

Summary: In Ben Tre province, coconut cultivation
is mainly practiced as monoculture. During the commercial
stage, households mainly applied nitrogen fertilizers at rates
below 0.5 kg N/palm/year, accounting for 10-56.67% of
households; phosphorus fertilizers at rates below
0.5 kg P:Os/palm/year, accounting for 10-73.34% of
households, with 40% of households in Binh Dai and 90%
in Giong Trom not applying phosphorus; and profits mainly
between 30—60 million VND/ha.

3.2. EVALUATE THE SALINITY TOLERANCE OF
THE TA COCONUT VARIETY

3.2.1. Evaluate the salinity tolerance of the Ta coconut
variety at the nursery stage

3.2.1.2. Effect of salinity on the growth of Ta coconut
seedlings grown in pots

Plant height is a primary indicator reflecting the
capacity for organic matter synthesis and accumulation,
thereby serving as a measure of plant growth and yield
potential. Table 3.9 shows as salt concentration increased,
plant height decreased, with the differences being highly
significant statistically. After 12 months of saline irrigation,
plant height reached 129.0 cm at 12.0 dS/m, 119.5 cm at
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18.25 dS/m, and 102.7 cm at 24.5 dS/m, compared with

154 cm at 6.25 dS/m and 167.7 cm in the control (0.89 dS/m).
Table 3.9. Plant height (cm) of coconut seedlings after irrigation
with different levels of water salinity

Treatment Months after irrigation with saline water
(dS/m) 0 3 6 9 12
0.89 51.6 109.1¢ 136.2¢ 155.5¢ 167.7
6.25 50.7 102.2* 128.5° 145.5° 154.4*
12.00 50.8 86.3° 108.8° 122.4° 129.0*
18.25 50.6 84.5° 102.3° 114.2%  119.5%
24.50 50.8 80.6° 94.2° 101.1¢ 102.8¢
CV (%) 3.07 541 5.11 4.23 4.57
F-value 0.19" 18.38" 27.86" 51.60"  54.60”

ns: not statistically significant; **: highly significant difference at the
0.01 level; *: significant difference at the 0.05 level; within the same
column, means followed by at least one identical letter are not
significantly different at p < 0.05.

At 12 months after irrigation, the number of leaves
per seedling in the treatments of 6.25, 12.0, 18.25, and
24.5 dS/m were 6.8, 5.8, 5.2, and 4.4 leaves, respectively,
which were significantly lower compared to the control
(7.8 leaves). The number of leaves in the 24.5 dS/m
treatment was the lowest (4.4 leaves), 3.4 leaves fewer than
the control (7.8 leaves), corresponding to a 43.5%
reduction. This result is consistent with previous studies,
which reported that soil and water salinity negatively affect
leaf number and leaf area of coconut seedlings at the
nursery stage (Silva et al., 2016; Hebbar et al., 2021).

At 12 months after treatment, no newly emerged
leaves were recorded in the 24.5 dS/m treatment, while the
12.0 and 18.25 dS/m treatments produced 0.1 leaf/month.
In contrast, the 6.25 dS/m treatment produced
0.2 leaf/month and the control produced 0.3 leaf/month.
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These results indicate that the emergence of new leaves in
coconut seedlings decreased progressively with increasing
salinity levels, with the most pronounced effects observed
at 12.0, 18.25, and 24.5 dS/m.
3.2.1.3. Effect of salinity on plant mortality rate, leaf area,
and biomass of Ta coconut seedlings grown in pots

At 24.5 dS/m, plant mortality was first observed at
5 and 6 months after saline irrigation, with a mortality rate
of 11.1%. At 18.25 dS/m, plant mortality occurred at
7 months after saline irrigation, with a rate of 5.6%. The
number of dead plants at 18.25 and 24.5 dS/m continued to
increase until the end of the experiment, reaching final
mortality rates of 22.2% and 44.4%, respectively. The
results of linear regression analysis showed a very strong
correlation (r = 0.9329), and the linear regression equation
was y = 1.9x — 9.0742, with a coefficient of determination
R? = 0.8703, indicating that 87.03% of the variation in
mortality rate was explained by salinity.

The dry total biomass at 12.0 and 18.25 dS/m was
83.64 and 65.90 g, representing declines of 48.2% and
58.9%, respectively, relative to the control. Notably,
irrigation at 24.5 dS/m produced the most pronounced
growth inhibition, resulting in very low root, leaf, and shoot
biomass, with a dry total biomass of only 57.0 g (a 64.4%
reduction relative to the control

According to the study by Fageria et al. (2010), the
findings of this dissertation indicate that the 7a coconut
cultivar can be classified as salt tolerant when irrigated with
saline water at 6.25 dS/m, moderately sensitive at
12.0-18.25 dS/m, and sensitive at 24.5 dS/m.
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Table 3.18. Biomass of coconut seedling after applying different
concentration of salt solution
Treatme Root weight Leafweight Shoot weight Total biomass
nt (g/seedling)  (g/seedling) (g/seedling) (g/seedling)
(dS/m) Fresh Dry Fresh Dry Fresh Dry Fresh Dry
0.89 159.28* 36.74* 206.02* 60.84% 343.20° 62.97* 708.50* 160.55*
6.25 130.22° 30.65* 157.04> 46.44> 318.38® 65.96° 605.65" 143.05°
12.00 74.91° 16.47° 113.60° 33.76° 175.30° 33.41° 363.81° 83.64°
18.25 63.74° 13.05° 85.33¢ 27.36% 129.17° 25.50% 278.23¢ 65.90¢
24.50 59.74¢ 12.93* 72.47¢ 22.61¢ 108.73° 21.53° 240.939 57.08¢
CV(%) 6.02 1492 4.04 4.65 6.07 975 4.39 3.46
F-value 173.16" 33.85™ 344.21""228.82"208.63"" 79.95" 344.73"°529.06™
ns: not statistically significant; **: highly significant difference at the
0.01 level; *: significant difference at the 0.05 level; within the same
column, means followed by at least one identical letter are not
significantly different at p < 0.05.

3.2.1.1. Effect of salinity on soil, root, and leaf nutrient
contents of Ta coconut seedlings grown in pots

Soil analysis revealed that the organic carbon content
decreased markedly with increasing salinity across
treatments, declining from 1.47% in the control (0.89 dS/m)
to only 1.04% at 24.5 dS/m. Total nitrogen content decreased
significantly, with the lowest value observed at 24.5 dS/m
(0.042%) compared to 0.09% in the control. In the 24.5 dS/m
treatment, both total and available phosphorus contents
declined by approximately 1-2 times compared to pre
experiment levels, to 0.09% and 21.6 mg/100 g, respectively.
The contents of nitrogen, phosphorus, potassium, calcium,
and magnesium in coconut roots decreased with increasing
salinity, whereas sodium and chloride contents increased
markedly under higher salinity levels. Nutrient analysis of
leaves also showed lower nitrogen, phosphorus, potassium,
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calcium, and magnesium contents under 6.25, 12.0, 18.25,
and 24.5 dS/m compared with the control (0.89 dS/m).

In summary, irrigation water salinity exerted negative
effects on the growth and biomass of coconut seedlings at the
nursery stage. Increasing salinity reduced plant height, basal
stem girth, leaf number, and total biomass. At the nursery
stage, the Ta coconut was classified as tolerant at 6.25 dS/m,
moderately sensitive at 12.0-18.25 dS/m, and sensitive at
24.5 dS/m.

3.2.2. Assessment of the salt tolerance of the Ta coconut
variety under field conditions

3.2.2.1. Salinity dynamics in irrigation water at Ta
coconut plantations

In 2023, the maximum salinity level of irrigation
water in these plantations was recorded in February,
ranging from 8.4 to 13.0 dS/m.
3.2.2.2. Growth and yield of Ta coconut palms in the
surveyed plantations

The results showed that the number of female flowers
in 7 year old Ta coconut palms across the monitored
plantations ranged from 122.0 to 132.6 flowers/tree/year; in
8 year old trees from 126.3 to 132.1 flowers/tree/year; and in
9 year old palms from 125.6 to 130.4 flowers/tree/year. The
fruit set rate in 7, 8, and 9 year old Ta coconut trees ranged
from 27.7-31.2%, 27.2-29.8%, and 29.9-31.5%, respectively.

The experimental results of the present study indicated
that the yields of Ta coconut trees in the monitored plantations
were much lower, ranging from 36.7-38.5 fruits/tree/year in
7 year old trees, 35.9-37.6 fruits/tree/year in 8-year-old trees,
and 38.640.2 fruits/tree/year in 9-year-old trees. These
findings demonstrate that the yields in the monitored
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plantations were considerably lower than those recorded under
non-saline conditions or with sufficient fertilizer supply.

In summary, saltwater intrusion in the surveyed
coconut plantations occurs during the dry season, from
December of the previous year to April of the following year,
with peak salinity typically in February (8.4—13.0 dS/m across
plantations). The yields of 7 to 9 year old Ta coconut trees were
relatively low compared to non-saline areas, ranging from
36.7-38.5 fruits/tree/year, 35.9-37.6 fruits/tree/year, and 38.6—
40.2 fruits/tree/year, respectively.

3.3. STUDY ON PHOSPHORUS FERTILIZER RATES
AND APPLICATION FREQUENCIES FOR THE TA
COCONUT VARIETY DURING THE COMMERCIAL
PRODUCTION STAGE IN SALINE SOIL AREAS OF
BEN TRE PROVINCE

3.3.1. Variations in pH and salinity of irrigation water in
Ta coconut plantations during the commercial stage in Ben
Tre province

During the rainy season (July 2022—November 2022),

water salinity was low, ranging from 1.4 to 2.0 dS/m. From
December 2022 to April 2023, the salinity levels in the
plantations increased, ranging from 7.8 to 13.4 dS/m.
Similarly, during December 2023 to April 2024, salinity
remained high, ranging from 5.5 to 11.4 dS/m.
3.3.2. Effects of phosphorus fertilizer rates and
application frequencies on the growth of the Ta coconut
variety during the commercial stage in saline soil areas
of Ben Tre province

Monitoring results showed that, for 8 year old Ta
coconut trees, leaf number and new leaf number per year
did not differ significantly among treatments. The number
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of leaves ranged from 30.8 to 31.5 leaves/tree, while the
number of newly emerged leaves ranged from 12.5 to
14.2 leaves/tree/year.

3.3.3. Effects of phosphorus fertilizer rates and
application frequencies on the yield and fruit quality of
the Ta coconut variety during the commercial stage in

saline soil areas of Ben Tre province
Table 3.32. Effects of application frequency and phosphorus fertilizer
rate on the yield of 8 year old Ta coconut palms in Binh Dai district,
Ben Tre province (July 2023—July 2024)

Application P,0Os rate (kg/ha/year) (B)
frequenc
(tim%s/yegr) 35 50 65 go ~ Mean(d
(A)
1 49.0° 49.9 5L6% 5120 50.4¢
2 53.9%Ch  54.4bcdel - 56,gbedel 55 gbedel 55 15C
3 55.9bdf 61.8%  77.0° 59.0b¢  63.4"
4 59.5%d  60.5%¢  63.2° 57.8%f 0.3
Mean (B)  54.6° 56.7° 62.2" 55.8"

CV(%)=8.00; FA=16.48""; F5=6.46""; FAp=2.40"

ns: not statistically significant, **: highly significant difference at the
0.01 level; *: significant difference at the 0.05 level; within the same
column, means followed by at least one identical letter are not
significantly different at p < 0.05.

According to Table 3.32, the treatment with three
applications per year at 65 kg P.Os/ha/year achieved the
highest yield of Ta coconut trees (77.0 fruits/tree/year),
followed by the treatment with four applications per year at
the same rate (63.1 fruits/tree/year) and the treatment with
three applications per year at 50 kg P2Os/ha/year
(61.8 fruits/tree/year).

The regression analysis revealed that coconut yield
exhibited a linear increasing trend in response to the
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phosphorus fertilization treatments. Among all treatments,
Treatment 11 (65 kg P>Os/ha/year applied three times per
year) produced the highest fruit yield (77 fruits/tree/year).
The regression equation y = 0,9435x + 49,255 with a
coefficient of determination R? = (,4438 and a correlation
coefficient r = 0,6662 indicated a moderately strong
positive relationship between phosphorus application
regimes and coconut yield.

The dry copra yield under the treatment of three
applications per year at 65 kg P>Os/ha/year was
1,273.6 kg/ha/year, which was significantly higher than in
the other treatments.

The oil content in copra ranged from 64.25% to

68.80% across treatments. The highest oil content was
recorded under the treatment of three applications per year
at 65 kg P>Os/ha/year.
3.3.4. Effect of phosphorus fertilizer rates and
application frequency on the economic efficiency of Ta
coconut plantations during the commercial stage in
saline affected areas of Ben Tre province

The marginal benefit cost ratio (MBCR) of coconut
trees under different fertilizer treatments ranged from 1.10
to 8.08. According to Nguyen Huy Hoang et al. (2017), the
treatments with MBCR values of 2.0 or higher are regarded
as highly profitable and suitable for scaling up in
production. Among these, the treatment with three
applications per year at a rate of 65 kg P>Os/ha/year
achieved the highest MBCR (8.08) with an average yield of
77.0 nuts/tree/year, and is therefore recommended for
production.



20

3.3.5. Effect of phosphorus fertilizer rates and
application frequency on soil physico chemical
properties, soil nutrient content, and leaf nutrient
content of Ta coconut palms during the commercial
stage in saline affected areas of Ben Tre province

The soil nutrient contents after the experiment,
including total nitrogen, total phosphorus, total potassium,
available nitrogen, available phosphorus, and available
potassium, increased significantly across all treatments after
two years of experimentation. Analytical results showed that
available nitrogen ranged from 6.63 to 7.63 mg/100 g, and
available phosphorus ranged from medium to high
(2.71-10.01 mg/100 g). Among the treatments, the
application of 65 kg P,Os/ha/year in three split applications
achieved 8.23 mg/100 g of available phosphorus (classified
as relatively high).

The treatments with fused phosphate fertilizer also
increased the levels of available phosphorus, Ca, and Mg in
the soil. Coconut trees receiving three split applications per
year at a rate of 65 kg P>Os/ha/year demonstrated the
highest nutrient uptake compared to other treatments.

In summary, in Binh Dai district, Ben Tre province,
under saline soil conditions (4.63 dS/m), the application of
fused phosphate fertilizer at a rate of 65 kg P>Os/ha/year in
three split applications significantly enhanced the growth,
development, and productivity of Ta coconut trees during the
commercial stage. Under this treatment, the trees produced
165.4 female flowers/tree/year, a fruit set rate of 46.5%, a
yield of 77.0 fruits/tree/year, a copra yield of
1,273.6 kg/ha/year, an oil content of 68.80%, and achieved
the highest marginal benefit cost ratio (MBCR) of 8.08.
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3.4. APPLICATION MODEL OF APPROPRIATE
PHOSPHORUS FERTILIZER RATES AND SPLIT
APPLICATIONS FOR TA COCONUT VARIETY
GROWN ON SALINE SOILS IN BEN TRE
PROVINCE

3.4.1. Model in Binh Thoi commune, Binh Dai district,
Ben Tre province

The marginal benefit cost ratio (MBCR) of the
model compared with the control was 2.3, indicating its
potential for production scaling.

3.4.2. Model in Loc Thuan commune, Binh Dai district,
Ben Tre province

The marginal benefit cost ratio of the model
compared with the control was 3.3. According to Nguyen
Huy Hoang et al. (2017), an MBCR value of 2.0 or higher
indicates high profitability and is acceptable for production
expansion. These results show that coconut trees in the
model plots exhibited better growth and development than
those in farmers’ fields, improving the number of female
flowers and fruit set rate, which contributed to increased
yields and higher profitability.

In summary, the two 8-year-old coconut garden
models applying fused phosphate fertilizer at
65 kg P>Os/ha/year in three split applications achieved
MBCR values of 2.3 and 3.3, respectively.

CHAPTER 4. CONCLUSIONS AND RECOMMENDATIONS

4.1. CONCLUSIONS
(1) In Ben Tre province, coconut cultivation is mainly
monoculture, and most households grow tall coconut varieties



22

with planting densities ranging from 160 to 240 trees/ha.
Salinity intrusion in coconut gardens during the dry season
occurs in 100% of surveyed households in Giong Trom, Ba
Tri, Thanh Phu, and Binh Dai districts. The proportion of
surveyed households applying inorganic fertilizers to coconut
during the establishment stage ranged from 10% to 70% and
during the commercial stage from 13.3% to 93.3%. In the
commercial stage, most farmers applied less than
0.5 kg N/tree/year, less than 0.5 kg P,Os/tree/year (less than
0.2 kg P>Os/tree/year in Binh Dai district), and less than
0.3 kg KoO/tree/year. Yields were 80—100 fruits/tree/year for
dwarf coconut varieties and 40-80 fruits/tree/year for tall
varieties, with profits mainly ranging from 30 to 60 million
VND/ha.

(2) For coconut at the nursery stage: irrigation water
salinity had a negative impact on the growth and biomass of
Ta coconut seedlings. Increasing irrigation water salinity
reduced plant height, collar girth, leaf number, and biomass.
At the nursery stage, the Ta coconut variety tolerated irrigation
water with EC < 6.25 dS/m, was moderately sensitive to
EC 12.0-18.25 dS/m, and sensitive to EC > 24.5 dS/m. For
field grown coconut: salinity intrusion in coconut gardens
occurred mainly during the dry season, from December to
April, peaking in February—March annually (water salinity
ranged from 8.4-13.0 dS/m). Yields of 7, 8, and 9 year old Ta
coconut palms in saline areas were significantly lower than
those in non saline areas, at 36.7-38.5 fruits/tree/year,
35.9-37.6 fruits/tree/year, and 38.6—40.2 fruits/tree/year,
respectively.

(3) On saline soils, the application of fused phosphate
fertilizer at 65 kg P.Os/ha/year in three split doses [equivalent
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to 0.41 kg P,Os/tree/year; first dose (May—July); second dose
(July—September); and third dose (October—-November) under
adequate soil moisture] for Ta coconut during the commercial
stage resulted in the best outcomes in terms of growth,
development, leaf nutrient content, yield (77 fruits/tree/year),
quality (oil content 68.8%), and economic -efficiency
(marginal benefit—cost ratio of 8.08).

(4) The application of fused phosphate fertilizer at
65 kg P>Os/ha/year in three split doses [equivalent to
0.41 kg P>Os/tree/year; first dose (May—July); second dose
(July—September); and third dose (October—November) under
adequate soil moisture] to 8 year old Ta coconut planted on
saline soils in Binh Dai district, Ben Tre province showed
good growth, higher yields than controls, and marginal
benefit cost ratios of 2.3 and 3.3 for the models in Binh Thoi
and Loc Thuan communes, respectively.
4.2. RECOMMENDATIONS

(1) It is recommended to apply fused phosphate
fertilizer at 65 kg P,Os/ha/year in three split doses [equivalent
to 0.41 kg P,Os/tree/year; first dose (May—July); second dose
(July—September); and third dose (October—November) under
adequate soil moisture] combined with 90 kg N, 130 kg K-O,
and 320 kg Komix/ha for Ta coconut palms aged 7-8 years
during the commercial stage in saline soil areas.

(2) It is recommended to use irrigation water with
salinity < 6.25 dS/m for Ta coconut seedlings at the nursery
stage.



24

LIST OF SCIENTIFIC PUBLICATIONS OF THE
DISSERTATION

[1] Thai Nguyen Quynh Thu, Tran Dang Hoa, Nguyen
Doan Huu Tri, Tran Thi Hoang Dong (2024),
“Current status of coconut cultivation in Ben Tre
province, Viet Nam”, Hue University Journal of
Science: Agriculture and Rural Development issue,
ISSN 2588-1191, Vol 133(3A)-2024, 35-48.
DOI: 10.26459/hueunijard.v133i3A.7337.

[2] N.Q.T. Thai, T.H.D. Tran and D.H. Tran (2024), “Impact
of saline water irrigation on the growth and
development of coconut (Cocos nucifera L.) seedlings”,
Research on Crops, ISSN 0972-3226, Vol 25 (1), 117-
121. DOI: 10.31830/2348-7542.2024.ROC-1053.

[3] Thai Nguyen Quynh Thu, Tran Dang Hoa, Nguyen Doan
Huu Tri, Tran Thi Hoang Dong (2024), “Salinity
intrusion situation and coconut cultivation techniques of
households in Ben Tre province”, Huaf Journal of
Agricultural Science and Technology, University of
Agriculture and Forestry, Hue University, ISSN 2588-
1256, Vol 8(3)-2024, 35-48. DOI: 10.46826/huaf-
jasat.v8n3y2024.1161.

[4] Thai Nguyen Quynh Thu, Tran Dang Hoa, Nguyen Doan
Huu Tri, Tran Thi Hoang Dong (2025), “Effect of
phosphate fertilizer on the growth and development of
coconut trees in the business stage in Binh Dai district,
Ben Tre province”, Huaf Journal of Agricultural
Science and Technology, University of Agriculture and
Forestry, Hue University, Vol 9(2)-2025, 20-31. DOI:
10.46826/huaf-jasat.von2y2025.1245.



