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KHOA HOC & CONG NGHE
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TOM TAT

Lia Me thuoc nhom lua ray c6 truyén, duoc dong bao dan toc tai cac xa mién nui tinh Binh
Thuan rat tran quy nén viéc gitr gin, gieo trong la nghia vu thiéng lieng cta cac gia lang, truéng
toc hoac trudng gia dinh 16n. Két qua khao sat ngudn gen lia Me & xa Phan Lam va Phan Son cho
thay, c6 4 giong laa Me la: Me Bong, Me Vang, Me Trang va Me Den; giong Me Bong duoc
nguodi K’'Ho gieo trong phé bién, con nguoi Raglai thi cht yéu trong giong Me Vang. Nguon gen
lua Me duoc canh tac theo tap quan trén dat vuon, ruong cao voi dién tich chi con khoang 2,5 - 3,0
ha va nang suat rat thap (0,5 - 0,8 tdn/ha), chat luong suy giam va ding trudc nguy co bi tuyet
chung do khong canh tranh duoc voi nguédn gen lda cai tién. Hat lua Me sau thu hoach duoc gitr
mot phan dé€ lam giong cho vu sau, phan con lai chti yéu stt dung vao cac dip 1¢, Tét, tho cung t6
tién va than linh. Gao lua Me c6 tinh dac trung va rat khac biét, kich thuéc hat 16n (35 - 36
g/1.000 hat), mau trang duc, com né dai, mém, x6p va thom mui qué. Két qua danh gia gia tri
tmg dung ctia ngudn gen lia Me trén chan rudng cao, 2 vu lda/nam cho thdy, gieo trong lua Me
ttr cudi thang 8 dén dau thang 9, sau vu lua hé thu 1a phu hop nhat va c6 thé cho nang suat hon 4
tan/ha ma van giir 6n dinh phdm chat. Canh tac lua Me trén dat 2 vu lua sé lam tang hiéu qua san
Xuat va co tac dong truc quan nhat vao viéc thay ddi tap quan gieo trong ctia nguoi dan, 1a giai
phap can thiét dé dat duoc sy hai hoa vé loi ich canh tac va duy tri bén vimmg nguon gen lua Me
phuc vu nhu cau van héa tam linh ctia déng bao cac dan toc thiéu so tai cac x4 mién nui & tinh

Binh Thuan.

Tt khoa: Gid tri ing dung, Iia Me, ngudn gen, thoi diém gieo sa.

1. DAT VAN BE

Lua Me (Oryza sativa ‘Lua Me’) 1a giong laa
ray c6 truyén, dugc dong bao dan toc Raglai,
K'Ho... sinh séng tai cdc x4 mién nui tinh Binh
Thuan rat tran quy va viéc gieo trong 1a nghia vu
thiéng liéng caa gia lang, trudng toc hoac truong
gia dinh 16n. Vu san xuat lia Me bat tir thang 5 - 6
va thu hoach vao thang 10 - 11 hang nam. Lua Me
van duoc gieo trong, cham séc, thu hoach theo tap
quan va tin nguong tho cung (chot 16, tia hat, thu
hoach bang tay, tho cing trong vu san xuat). Hat
lua Me thu duoc chi diung lam giong va st dung
vao cac dip 1&, Tét, tho cung t6 tién va than linh.
Lua Me la giong cam quang nén mdi nam chi canh

tac duoc mot vu. Do thiéu su chon loc va lam
thuan giong trong qua trinh canh tic nén nguon
gen lua Me da bi thoai hoa, trén ruong lua Me ton
tai nhiéu kiéu hinh cay va hat khac nhau, dan dén
niang suat va chat luong déu sut gidm nghiém
trong.

Thoi diém thuc hién khao sat (4/2023) chi con
hon 40 ho gia dinh nguoi dan toc thiéu so (Raglai,
K’Ho...) tai xa Phan Liam va Phan Son c6 gieo
trong laa Me. Dat rimg trong khu vuc duoc quan
ly chat ché nén khong con ton tai hinh thic "chit,
dot, tia" nhu tdp quan canh tac nuong ray truyén
thong. Lua Me cht yéu duoc gieo trong dat vuon
hoac dat ruong cao khong tich nudc voi dién tich
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canh tac phé bién tai moéi ho gia dinh chi vai chuc
dén vai tram mét vuong nén san luong khong dang
ké, vi vay ciing chua c6 thi truong gao lua Me. Co
thé noi, su giao thoa tri thitc kinh t€ vé san xuat
cay trong trong thoi gian qua tac dong ro dén kha
nang duy tri va bao ton ngudn gen lda Me trong
cong dong. Hau hét cac ho gia dinh tré khong con
trong lta Me ma trong lda "than nong" ngan ngay
dé dat hiéu qua kinh té tot hon. Do vay, viec "7Thu
thap, dinh gid va xdc dinh gi4 tri ung dung nguon
gen lia Me trén dat Iia 2 vu ¢ tinh Binh Thuan” 1a
gidi phap can thiét, nhim dat duoc su hai hoa vé
loi ich canh tac va duy tri bén vitng ngudn gen lua
Me phuc vu nhu cau van héa tam linh ctia déng
bao cac dan toc thiéu so tai cac x4 mién ndi ¢ tinh
Binh Thuan.

2. PHUONG PHAP NGHIEN CUU

2.1. Khao sat thong tin lia Me

Hoat dong khao sat théng tin duoc thyce hién
trong thang 4/2023 tai xa Phan Lam va Phan Son,
tinh Binh Thuan. Phuong phap phong van ban ciu
truc (SSI: Semi-Structrure Interview) duoc dung
dé phong van doi tuong dai dién am hiéu chua dé
thong tin can thu thap. Phi€u cau hoi duoc chuin
bi sin theo nhom van dé. Thuc hién phong van
theo hinh thitc doi thoai va goi mé tuy thudc vao
ngtt canh ma khong tuan tha trinh tg cau hoi.
Theo @6, 10 mau phong van da duoc thuc hién tai
hai xa (2 Chu tich Hoi néng dan, 2 can bd néng
nghiép, 2 gia lang va 4 nong dan trong lua Me).
Thong tin khao sat tap trung vao 3 nhom van dé
gom: Hién trang canh tac lda Me (s6 luwong ho
tham gia, dién tich, nang suat, ky thuat canh tac),
nguodn gen lua Me (giong, dac tinh nong sinh hoc,
chat luong...) va viéc luu git, st dung san luong
hat lua Me thu duoc.

2.2. Thu thap va danh gia chat lwong hat giong
ngudn gen lia Me

Tt két qua khao sat, hoat dong thu thap
ngudn gen lia Me duoc tién hanh tai cac dia chi
nong ho da xac dinh trong thang 4/2023. Thu thap
10 mau giong lia Me ton trit trong dan, twong ting
tai 10 ho gia dinh, m6i mau giong thu 1 kg. Mau
duwoc lam nhé theo phwong phap giam co hoc
trong phong thi nghiém. Dau tién, trai déu mau

hat thanh khéi hinh vuong trén mat bang, réi dung
thudc chia mau thanh hai phan riéng biét, sau dé
moéi phan duoc chia lam hai nira va cudi cing moi
phan nhd duoc chia theo theo duong chéo tao
thanh 8 phan bing nhau. Gop chung 4 6 khong
lién nhau tao thanh mot mau co6 khéi luong bang
mot nira so voi luong mau ban dau. Panh gia chat
luong hat giong theo TCVN 12181:2018 [1], cach
thuc hién nhu sau:

- Do sach ctia mau hat giong: Tach cac dang
hat cd, hat la c6 thé phan biét va cac tap chat; can
phan con lai va quy vé ti Ié phan tram theo khoi
luong.

- Do 1an tap hat co: Tach va dém so6 luong hat
c6 trong mau (500 g) va quy vé don vi tinh 13 s6
luong hat c6 c6 trong 1 kg mau.

- Dang hat la c6 thé phan biét: Tach va dém so
luong dang hat la c6 thé phan biét trong mau (500
g); can va quy vé ti 1é phan tram theo khoi luong.

- D6 nay mam hat: Hat duoc dat tréen bé mat
ctia mot 16p gidy da tham dt nuoc, 100 hat/lan, lap
lai 3 1an; sau do dé vao dia petri c6 niap day va cho
vao ti ndy mam & nhiet do 25°C, ghi nhan ti 1é nay
mam thoi diém 7 ngay sau khi cho vao ta nay
mam.

-Ti 1é hat 1ép: Tach hat 1ép ra khoi mau giong
(500 g) va tinh ti Ié phan tram theo khéi luong.

Ph4m chat gao ctia cac mau hat giong thu thap
duoc phan tich, danh gia theo IRRI (2013) [2],
TCVN 7983:2015 [3], TCVN 5716-2:2017 [4],
TCVN 8369:2010 [5], TCVN 8373:2010 [6].

2.3. Khao sat gia tri tng dung cta nguén gen
lua Me

2.3.1. Thi nghiém danh gid tac dong cua bién
phap gieo sa trong hé canh tic 2 vu lia/nam

- Thi nghiém dién rong khong lap lai, 6 400
m?/giong, bo tri tuan tu 4 giong laa Me duoc
duoc canh tac & vung nghién ctu, gom: Me
Bong (MB), Me Vang (MV), Me Trang (MT) va
Me Den (MD).

- Thoi gian, dia diém: Thuc hién trong vu
mua nam 2024 (8 - 11/2024) tai xa Phan Lam,
tinh Binh Thuan.

4 NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 8/2025



KHOA HOC & CONG NGHE

- Ky thuat canh tac:

Gieo sa: Ap dung bién phap sa mam nhu lua
ngan ngay, luong giong 60 kg/ha.

Bon phan: Liéu luong phan bon (1 ha): 60 N +
40 P,O; + 30 K,O. Ky thuat bon phan: (i) bon 16t:
100% P,0s, (ii) bon thuc 1an 1, 10 - 12 ngay sau sa
(NSS): 30% N; (iii) bon thuac 1an 2, 24 - 26 NSS: 40%
N + 50% K,O; (iv) bon nuoi dong, khi lua c6 tim
den: 30% N + 50% K,O.

Qudn Iy co dai va sau, bénh: Stt dung thuodc
diét c6 tién ndy mam, thudc trit 6¢ buou vang, sau
duc than va bo xit hoi.

- Chi tiéu danh gia:

Chi tiéu vé dac diém hinh thdi, sinh truong, do

thudn, tinh chéng chiu sdu, bénh dong ruong:

Theo TCVN 13382-1:2021 [7], TCVN 13381-1:2023
[8] va IRRI (2013) [2].

Thanh phan nang sudt: Thu mau bang khung
0,25 m?, 10 mau/6 thi nghiém, do dém cac chi tiéu
vé s6 bong/m? so hat chic/bong va khoi luong
1.000 hat (KLL1.000 hat).

Nang sudt thue té- (i) thu mau bang khung 5
m? 10 mau/o6 thi nghiém, kiém dinh sai khac bang
T-test; (ii) thu cé 6 thi nghiém, quat sach, can khoi
luong thuc t€, do @6 4m, tinh ning suat quy vé 4m
do chuan (14%).

Pham chat gao: Phan tich, danh gia theo IRRI
(2013) [2], TCVN 7983:2015 [3], TCVN 5716
2:2017 [4], TCVN 8369:2010 [5], TCVN 8373:2010
[6].

- Ky thuat phan tich s6 liéu: Phan mém Excel
duoc st dung trong cac phép tinh théng ké mo ta
s6 va phan tich téng hop. Phan mém SAS ver 9.1
duoc st dung trong phan tich so sanh theo trac
nghiém T-test (P < 0,05).

232 Thi nghiém xdc dinh thoi diém gieo
trong liia Me phu hop hé canh tic 2 vu lia/nam

- Thi nghiém dién réong khong lap lai, 6 400
m?/giong, bo tri tuan tu 5 thoi diém gieo hat, moi
thoi diém gieo cach nhau 20 ngay, cu thé nhu
sau:

Cong thuc Ngay gieo hat Cong thuc Ngay gieo hat
T1 18/7/2024 T4 16/9/2024
T2 7/8/2024 T5 6/10/2024
T3 27/8/2024

- Thoi gian, dia diém: Thuc hién trong vu
mua nam 2024 (7 - 12/2024) tai xa Phan Lam,
tinh Binh Thuan

- Giong lua Me: Str dung giong Me Vang duoc
chon thuan.

- Ky thuat canh tac va cac chi tiéu theo doi,
danh gia tuong ty nhu thi nghiém & muc 2.3.1.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khao sat thong tin va thu thap vat liéu
giong lia Me

3.1.1. Hién trang canh tac va su dung lia Me

Nguoi Raglai va K’'Ho cho rang, lua Me la
“goc”, 1a biéu tuong cho nguoi me thién nhién nuoi
s6ng cong dong va rat linh thiéng, nén trong qua

trinh canh tac tuyéet doi khong duoc tac dong vat ly
lam chét cay, khong duoc diung vat sic nhon cat
than 1da, ké ca luc thu hoach. It nhat phai c6 3 dot
“cung lta Me” trong vu gieo trong 1a: Luc gieo hat,
khi thu hoach va dip “Tét dau lua”. Cé nhirng ho
gia dinh cung ray lia Me mbi thang mot lan. Tai
xa Phan Lam va Phan Son, lia Me duoc trong
trong vuon hoic noi ruéng cao khong tich nuéc.
Dién tich trong lua Me tai méi ho gia dinh phé
bién tir 200 - 500 m?, it trieong hop gieo tréong dén
1.000 m? tré lén. Thoi diém khao sat (4/2023), c6
hon 40 ho gia dinh con trong lua Me, véi tong dién
tich khoang 2,5 - 3,0 ha.

Lua Me van con duoc gieo trong theo tap quan
va chi @é st dung, khong dem ban. Vu san xuat tu
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dau mua mua (thang 5 - 6) hang nam, hat duoc
gieo thang vao chd dat duoc “chot 16” réi 1ap lai,
sau d6 dé ty nhién cho dén ngay thu hoach bing
cach tudt bong Iua cho vao gti. Do thiéu cham séc
va b6 sung dinh dudéng nén san luong lua Me thu
duoc khong dang ké, nang suat chi trong khoang
0,5 - 0,8 tdn/ha. Hat lua Me thu hoach duoc gitt lai
mot phan lam giong cho vu sau, phan con lai st
dung vao cac dip 1&, Tét hodc tho cing t6 tién va
than linh theo tin nguong ctia ngudi Raglai va
K’Ho sinh song tai xa diém nghién ctru.

3.1.2. Pac tinh nong, sinh hoc nguén gen
Tua Me

C6 4 giong laa Me duoc gieo trong la: Me
Bong (Me K’'Ho), Me Trang, Me Den va Me Vang
(Me Ede), trong d6 giong Me Bong duoc nguoi
K’Ho gieo trong phd bién, con nguoi Raglai thi
gieo trong cht yéu giong lia Me Vang.

Két qua & bang 1 cho thay, cac giong: Me
Bong (MB), Me Trang (MT), Me Pen (MD) c6
kiéu hinh va dic tinh sinh truéong tuong tu nhau,
chiéu cao trong khoang 145 - 155 cm, thoi gian

sinh truong (TGST) tr 140 - 150 ngay, thudc
nhém mua sém, dang hat thon bau, kich thudc
hat rat 16n (35 - 36 g/1.000 hat) so vdi cac giong
lta ngian ngay phdé bién. Su khac nhau cta 3
giong lua Me trén duoc phan biét & mau sic hat:
Vo trau giong MB c6 soc tim voi vét nau do, vo
trau giong MT mot mau vang trang va vé triu
giong MD c6 mau soc tim den toan hat; hat gao
ctia giong MB va MT c¢6 mau trang duc nhu lua
nép, trong khi hat gao giong MP c6 mau dé nhat.
Trén ruong lia Me ctia nguoi dong bao K'Ho,
giong MT va MD thuong 1an tap trong quan thé
giong MB, nén c6 thé 1a mot dang phan ly cta laa
MB theo quan sat hinh thai cay va thuc té dong
ruong. Giong Me Vang (MV) khac biét han so véi
3 giong lua Me néu trén, thé hién & dic tinh sinh
truomg (cao 150 - 160 cm, thoi gian sinh trudéng tir
145 - 155 ngay) va mau sac hat lua (vo trau co
mau vang nghé két hop voi vét t6i mo). Tuy vay,
hat gao lda MV ciing ¢6 mau trang duc nhu gao
nép va khong phan biét duoc voi hat gao ctia
giong lua MB va MT.

Béng 1. Két qua khao sat vé dic tinh sinh trudng, hinh thai nguén gen lua Me
tai xa Phan Lam va Phan Son, tinh Binh Thuén

X Chiéu cao bé TGST* Dang Mau Mau hat
TT Tén . N . \

cay (cm) nga (ngay) hat vo triu gao

1 | MeBong (MB) | 145-155 | Khong | 140-150 | Thon bau | >°¢tmvet | Trang
nau do duc

9 | MeTréng (MT) | 145-155 | Khong | 140-150 | Thonbau | ' 2ngnhat, | Trang
trang duc
R R Soc tim den ,
3 | MeDben (MD) 145- 155 Khong | 140-150 | Thon bau . bé

toan hat

4 | MeVang MV) | 150-160 | Ratit | 145-155 | Thonbau | 'ongnghé, | Trang

vét toi mo duc

Ghi chu: *: S6 uoc lirong theo thong tin khao sat; TGST: Thot gian sinh truong.
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3.2. Chit lwrong nguén gen va phidm chit lda
Me

3.2.1. Chat luong hat giong liia Me ton trir

Thu thap 10 mau giong lua Me duoc ton trix
trong dan, trong d6 gom 4 mau giong laa Me Bong
(MB), 01 mau Me Trang (MT), 01 mau Me Den
(MD) va 4 mau Me Vang (MV).

Két qua phan tich va danh gia chat luong mau
hat gi6ng laa Me thu thap so véi yéu cau cap giong
xac nhan theo TCVN 12181:2018 [1] nhu sau: Do
sach tir 93,02 - 97,24% so voi yéu cau > 99%; hat
khac dang tir 2,43 - 6,85% so voi yéu cau < 0,5%; do
am 14,3 - 16,2% so v6i yéu cau < 13,5%; do ndy mam
ttr 70,8 - 97,0 so voi yéu cau > 80%; hat co 0% so voi

yéu cau < 15 hat/kg. Nhu vay, 100% s6 mau chua
dat 3 chi tiéu chat luong hat giong cip xac nhan la
do sach, hat khac dang va do 4m. Chi tieu “do nay
mam” c6 90% s6 mau dat yéu cau va chi tieu “hat
c6” c6 100% s6 mau dat yéu cau cip giong xac
nhan. Dé nhan thay, tap quan thu hoach bang cach
tuot timg bong lua cho vao gui nén mau lua Me
thu thap khong c6 hat cd. Vé nguyén tac, viéc ton
trit hat giong & ho gia dinh trong thoi gian dai tao
co hoi cho hat hut 4m, tir d6 lam gidm stic song
hat. Tuy vay, két qua danh gia d6 ndy mam cho
thay, da phan mau hat giong laa Me c6 ty lé nay
mam cao hon yéu cau, mac du 100% s6 mau cé do
am hat cao vuot nguong quy dinh, thé hién hat lua
Me c0 stic song rat manh me.

Béng 2. Chat lugng hat giong lia Me thu thép tai x4 Phan Lam va Phan Son, tinh Binh Thuin

TT | Ho thu thip /Elong bo sach | Do 4m | Hat khac ’Hat KL 1.000 hat Tiklé nay

ihiéu | (%) %) | dang (%) | 1ép (%) 6 mam (%)
1 K’Thi Diém MB1 95,08 15,1 4,76 6,06 36,0 88,5
2 K’Thi Bil MB2 96,77 15,3 3,07 5,95 35,7 89,3
3 K’Dénh MB3 95,27 15,5 4,42 5,47 36,0 85,0
4 K’Vién MB4 96,07 14,7 3,02 5,15 35,5 96,1
5 Tran Thi Bal MT 95,28 14,3 4,53 5,24 35,7 96,3
6 Tran K’Bién MD 93,02 16,2 6,85 6,42 34,6 70,8
7 Mang Van MV1 96,23 14,6 3,44 5,43 37,0 95,1
8 Mang Khan MV2 97,07 14,8 2,51 4,16 36,8 96,0
9 Mang Thuan MV3 97,24 14,6 2,43 4,46 36,3 96,7
10 Mang Khanh MV4 96,21 14,5 3,54 5,52 36,6 97,0

Ghi chu: MB: Me Bong; MT: Me Trang; MDP: Me Pen; MV: Me Vang.
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3.2.2. Chat luong gao cua cdc mau giong lia
Me thu thap

Pham chat ctia 10 mau lia Me thu thap nhu
sau: (i) Chiéu dai hat tr 6,2 - 6,4 mm, xép nhom
trung binh; trong d6 chiéu dai cac mau MV troi
hon cac mau con lai. Cac mau lua Me cé chiéu
rong hat gao 16n (3,3 mm) va ty lé dai/rong (1,88 -
1,94) thép so voi cac giong lua phé bién. (i) Ti le
gao lut va gao trang ctia cac mau lua Me kha cao
va it bién dong, tir 79,3 - 81,4% va tir 64,9 - 68,6%,
nhung ty 1é gao nguyén chénh léch ro gitta cac
mau, c6 dén 7/10 mau < 50% gao nguyén, cac mau
con lai tir 51,9 - 52,6% gao nguyen. (iii) 9/10 mau
co ty 1é hat gao khac mau cao, tir 4,38 - 6,18%, mau
khac cht yéu la mau trang trong; rieng mau Mb
(gao d0) c6 ty lé hat khac mau dén 24,15%, mau
khac 1a mau trang duc va tring trong. (iv) 9/10
mau c6 ham luong amylose trung binh thap (21,5 -
22,7%) va do bén gel diém 3 (61,2 - 64,8 mm); rieng
mau MD tiém can nhom amylose cao (24,5%) va
do bén gel diém 5 (58,7 mm). (v) Chat lwong com:
9/10 mau lua Me thu thap cé chat luong com dic
trung va tuong tu nhau, com mém va toi xop, thom
“mui qué” dic trung, hat com nd dai voi ti le

com/gao dat 1,78 - 1,88; mau gao MD kho com
hon so voi cac mau lua Me khac.

Tom lai, két qua phan tich mau hat giong lua
ngudén gen lia Me cho thdy, mic du viéc thu
hoach theo tap quan 1a tuét lua bang tay cho vao
gui, nhung do chua da hiéu biét vé ky thuat san
xuat va bao quan hat giong lta nén 100% mau hat
giong thu thap déu chua dat yéu cau cta cap giong
xac nhan. Pac biét, chi tiéu “hat khac dang”, lién
quan truc tiép dén su thoai hoa giong, thé hién ty
lé cao trong tat ca cac mau phan tich. Vé pham
chat gao lua Me, loai trirt mau khac biét co chat
luong thap 1a giong MD, cac mau lua Me khac c6
su tuong dong vé dang hat, mau sic, chi tiéu hoa
tinh va mui vi com. Tinh dac trung rat riéng cta
cac mau lia Me nay duoc thé hién qua mau hat
gao (trang sita), chiéu rong hat gao rat 16n (3,3
mm), mui thom qué, do nd hat theo chiéu dai va
do toi x6p ctia com. Su riéng biét vé phadm chat
gao ctia lua Me 1a loi thé d€ khai thac thuong mai
san pham, tit @6 dong gop cho hoat dong duy tri va
phat trién nguén gen loai cay trong dac biét trong
van hoa tam linh ctia déng bao cac dan toc thiéu so
& cac x4 mién nui tinh Binh Thuan.

Bang 3. Bic diém ly tinh hat gao nguén gen lua Me thu thap
tai xa Phan Lam va Phan Son, tinh Binh Thuén

—- Ky hiéu | Daihat | Ronghat | Dai | Gaolat | Gaotrang | Gaonguyén | Gao lat khac
mau (mm) (mm) | /rong %) %) %) mau (%)
1 MB1 6,3 3,3 1,91 79,8 64,9 41,7 5,04
2 MB2 6,3 3,3 1,91 81,3 68,6 52,3 5,45
3 MB3 6,3 3,3 1,91 79,3 66,7 43,8 4,38
4 MB4 6,3 3,3 1,91 79,4 65,5 51,9 6,18
5 MT 6,3 3,3 1,91 80,4 66,7 47,1 6,14
6 MD 6,2 3,3 1,88 80,5 65,4 43,6 24,15
7 MV1 6,4 3,3 1,94 80,2 67,7 44,3 4,46
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8 MV2 6,4 3,3 1,94 79,7 65,9 45,7 5,03
9 MV3 6,4 3,3 1,94 81,4 66,7 52,6 4,92
10 MV4 6,4 3,3 1,94 80,0 68,2 46,7 5,56

Béang 4. Dic diém hoa tinh va phdm chit com nguén gen lia Me thu thap tai xa Phan Lam va Phan Son,

tinh Binh Thuin
T Ky l}iéu Amylose | Pobéngel | Chiéu dai Po dai D(f)ggon Mfli. EhO’m
miu %) (mm) com (mm) | com/gao (diém) (diém)

1 MB1 22,5 61,2 11,8 1,87 3,3 3,1

2 MB2 22,7 64,0 11,6 1,84 3,5 3,3

3 MB3 22,6 63,5 11,2 1,78 3,5 3,3

4 MB4 22,4 64,0 11,6 1,84 3,3 2,7

5 MT 22,9 62,0 11,7 1,86 3,5 2,8

6 MD 24,5 58,7 11,0 1,77 2,5 3,0

7 MV1 21,5 64,8 11,8 1,84 3,7 3,5

8 MV2 21,9 64,0 11,2 1,78 3,7 3,0

9 MV3 22,7 63,2 11,8 1,87 3,8 3,0
10 MV4 22,0 63,7 12,0 1,88 3,8 3,3

3.3. Danh gia gia tri tng dung ctia nguén gen
laa Me

3.3.1. Thir nghiém bién phap gieo sa trén lua
hai vu/nam

Thi nghiém 16 rong vat liéu nguon gen lua
Me duoc chon loc va khong chon loc lam doi
chtmg so sanh, ap dung ky thuat sa mam trén
rudng lua nudc trong vu muia nam 2024, két qua
ghi nhan nhu sau: Gieo sa vao tuan tht ba cua
thang bay duong lich (18/7), cac giong lua Me c6
TGST rut ngan kha nhiéu so véi so liéu khao sat

theo tap quan canh tac ctia nguoi dan. Theo do,
giong MV c6 TGST 125 ngay, giong MB, MT,
MD c¢6 TGST chi tir 120 - 122 ngay. Tuong tu,
chiéu cao cay ngudn gen lia Me thi nghiém theo
ky thuat gieo sa trén dat lua nuoc thap hon dang
ké so voi so liéu khao sat, trong khoang 130,1 -
132,7 cm doi voi cac giong MB, MT, MD; giong
MYV cao hon, chiéu cao tir 134,3 - 136,8 cm. Trong
thi nghiém nay, cac giong laa Me c6 132,1 - 146,7
bong/m? 89,1 - 106,7 hat chac/bong va dat nang
suat ly thuyét (NSLT) tir 3,90 - 5,70 tin/ha; trong
d6 nguon gen duoc chon loc dat NSLT cao hon
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han ngudn gen chua chon loc. Ddi véi nang suat
thuc t& (NS), ngudn gen chon loc giong MB va
MYV cho nang suat tir 4,02 - 4,14 tan/ha, cao hon c6
y nghia thong ké so voi nguon gen khong chon loc
va tang gia tri thuc 30,5 - 36,2%. S6 lieu & bang 5
ciing cho thay, 4 giong lua Me khao sat trong ciing
diéu kién it chénh léch vé nang suat, truong hop
stt dung nguon gen khong chon loc bién dong cao
nhat vé nang suat chi 1a 1,95% (3,02 - 3,08 tan/ha)
va st dung nguon gen chon loc nang suat bién
dong cao nhat 1a 3,38% (4,00 - 4,14 tan/ha).

Vé kha nang chong chiu sau, bénh thuc té,
trong vu thi nghiém chua ghi nhan céac yéu t6 gay

hai anh hudng dén sinh trudng va nang suat lua
Me nhu ray nau, dao 6n va bac 14, vi vay chua st
dung dén dén hoa chat phong trir cac doi tuong
hai nay. Riéng doi twong hai 1a sau duc than,
nguon gen lda Me kh4a man cam, nhiém ning so
voi nhom giong lua cai tién ngdn ngay trong cling
khu vuc nén phai can thiép bang hoa chat. Laa
Me c6 duong kinh than 16n va hé thong 14 phat
trién manh 14 co hoi thu hut buém sau duc than
tap trung gay hai. Do vay, viéc canh tac lua Me,
nhat 1a & nhitng khu vuc thuong xuyén c6 sau duc
than, can xay dung giai phap phong trit tich cuc
tir dau vu.

Bang 5. Dic tinh nong, sinh hoc va ning suit ngudn gen liia Me trong vu muia nim 2024
tai xa Phan Lam, tinh Binh Thuan

TT Gidng TG\ST Caocay | Bong | Hat Achéc KL1.000 N SLT A,NS % so

(ngay) (cm) /m? /boéng hat (g) | (tan/ha) | (tan/ha) | BC

1 | MV-ND 125 136,8 136,6 94,4 36,0 4,64 3,04 0,0

2 MV-CL 125 134,3 146,7 106,7 36,4 5,70 4,14 36,2

3 | MB-ND 120 132,5 138,3 89,1 35,3 4,35 3,08 0,0

4 MB-CL 120 131,7 144,6 101,7 35,5 5,22 4,02" 30,5
5 MT-CL 122 130,1 142,3 97,9 35,6 4,96 4,00
6 | MD-ND 122 132,7 132,1 88,5 33,4 3,90 3,02

Ghi chii: ns: Khong khéc biét: *: Khac biét ¢ miic do tuong umg 5% theo kiém dinh t-test: ND: Nong
dan, doi ching khong chon loc (PC); CL: Chon loc; cdp so sanh: MV-ND voi MV-CL; MB-ND voi MB-
CL; NSLT: Nang suét ly thuyét: NS: Nang suét thuc té.

3.3.2. Xac dinh thoi diém gieo trong hia Me
phu hop

Anh huéng ctia thoi diém gieo sa dén dic tinh
sinh truong liia Me

Bang 6 cho thay, tat ca cac cong thuc thi
nghiém vé thoi diém gieo sa déu tré bong trong
thang 10 - 11 va thoi gian tir luc gieo dén luc laa tré
bong theo huong gidm dan tir 5 ngay (T4 voi T5)
dén 15 ngay (T1 voi T2). Diéu nay chimg td, lua
MV c¢6 phan tng voi thoi gian chi€u sang trong

ngay va duoc xép vao nhom “cay ngan ngay” theo
theo hoc thuyét quang chu ky, nghia 1a cay chi tré
bong khi thoi gian chi€u sang trong ngay < 12 gio.
Theo D6 Khac Thinh (2004) [9], cay lua < 40 ngay
tudi thi khong phan tng voi quang chu ky. So lieu
ghi nhan thoi gian tré cta lua MV tir 48 - 87 ngay,
cho thdy, giong lua ban dia va diéu kién moi
truong & nuoc ta cing chua thé hién sai khac so
voi két qua nghién ctru ¢ viung 6n d6i (Nhat Ban).
TGST ctia lta MV & cac thoi diém gieo sa khac
nhau trong vu muia nam 2024 rat bién dong, tir 82 -
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124 ngay. Gieo cang som thi TGST ctia giong cang
dai va nguoc lai, vi du gieo ngay 18/7 thi TGST
cta giong la 124 ngay, trong khi gieo ngay 6/10 thi
TGST cua giong chi con 82 ngay. Tuong tu, chiéu
cao (cm) cua lua MV & cac cong thuc khao sat
ciing thay déi ro, tir 121,2 - 145,7 cm va theo xu
huéng giam dan chiéu cao & cac cong thic gieo

sau. Mac du lua Me c6 duong kinh than 16n va
ctimg so voi da sO cac giong lua ¢ truyén khac,
nhung voi su thay d6i chiéu cao gitta cac thoi diém
gieo sa nén kha niang chong d6 nga cing khac
nhau, theo d6 2 cong thic gieo trudc (T1, T2) cao
cay va dé d6 nga hon cac cong thuc gieo sau (T3,
T4,T5).

Béang 6. Pic tinh sinh triedéng ciia lda Me Vang & cac thoi diém gieo sa khac nhau
trong vu muia nam 2024 tai x4 Phan Lam, tinh Binh Thuan

R e N s Bl b e
1 T1 18/7/2024 14/10 87 124 145,7 3

2 T2 7/8/2024 18/10 72 112 141,3 3

3 T3 27/8/2024 28/10 62 102 132,4 1

4 T4 16/9/2024 7/11 53 89 127,8 1

5 TS 6/10/2024 24/11 48 82 121,2 1

ba s6 giong lua c6 truyén & Nam bo co thoi
gian tré thuong trong khoang gitta thang 11 dén
cudi thang 12 va TGST ctia chung phu thudc vao
thoi diém gieo trong. Néu gieo trong theo tap quan
(thang 5 - 6) thi TGST ctia giong sé kéo dai, nguoc
lai gieo muon thi sinh trudng ctia lua bi tc ché, laa
tr6 khong dong déu [10]. Vi vay, xac dinh thoi
diém gieo trong thich hop dé rut ngdn thoi gian
cham soc lua, két hop viéc ting vu va cai thién
nang suat la giai phap tich cuc trong viéc duy tri va
phat trién nhom giong lua dic san cé truyén. Laa
Me co6 phan tmg voi thoi gian chiéu sang trong
ngay, thuong tré bong trudéc 15/10 theo tap quan
canh tac ctia nguoi déng bao dan toc thiéu so. SO
lieu & bang 6 cho thay, cac cong thic gieo trong
thang 7 - 8 lua van tré trong thang 10 nén TGST
rut ngan dang ké (1 - 2 thang) so véi tap quan canh
tac. Cac cong thic gieo vao gitra thang 9 (T4) dén
dau thang 10 (T5) thi lua tré trong thang 11 va
TGST cua lua Me chi con 82 - 89 ngay. Hai cong
thitc gieo muon (T4 va T5) tao ra loi thé nong hoc
kha ro6 (ngan ngay, thap cay, chong d6 nga tot),
nhung do qua trinh tich liy chat dé chuyén sang

trang thai phat trién chua day da nén lua tré bong
va chin khong déng déu, diéu nay 1a nguyén nhan
lam gidm nang suat va chat luong.

Anh hudng cia thoi diém gieo sa dén ndng
sudt lia Me

Bang 7 cho thdy: Bién dong s6 bong/m’ giita
cac thoi diém gieo sa tir 156,7 - 178,6 bong va hat
chac/bong tir 64,5 - 90,3 hat. Xu huéng bién dong
s6 bong/m? va so hat chiac/bong 1a nguoc chiéu
nhau theo thoi diém gieo sa, gieo som thi co it
bong nhung s6 hat/bong nhiéu hon gieo tré. Thoi
diém gieo sa anh huong dén lia Me (Bang 6) giai
thich cho truomg hop gieo tré (T4, T5): Hoat dong
sinh trudéng dé tich liy chat ctia cay chua day du
da phai tr6 bong duwoi tac dong cua thoi gian
chiéu sang, vi vay kich thudc bong lua nho va it
hat hon so véi cac cong thic gieo trong thang 7 -
8. Nguoc lai, do c6 kiéu hinh cao 16n va strc sinh
trudong manh, nén khi duoc gieo sa & thoi diém
thich hop (T1, T2), lta Me c6 du diéu kién dé
phat trién than, 14, lam tang do che pha trong
quan thé ruong lua, tr @6 lam gidm chi tiéu so
bong/m? so voi cac cong thic gieo mudn. Bién
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dong KL1.000 hat tir 35,0 - 36,5 g/1.000 hat va
chua thé hién ro chénh lénh gitra cac cong thuc
tir T1 - T4; cong thitc gieo tré nhat (6/10) cé khoi
luong hat thap hon so véi cac cong thic gieo
trudc. Nang suat ly thuyét (NSLT) it bién dong
gitra cac cong thuc te T1 - T3; 2 cong thic gieo
sau (T4, T5) c6 NSLT thap hon kha ro so voi cac
cong thic gieo truoc. NSLT duoc cau thanh tu
cac chi tieu vé s6 bong/m?, s6 hat chac/bong va
KL1.000 hat va la thong so thé hién kha nang cho
két qua thuc vé san luong cta rudong lua. Véi y
nghia d6, lua Me c6 thé dat nang suét rat cao,
hon 5 tdn/ha, néu 4p dung bién phap canh tac
phu hop. Nang suat thuc té (NS) ciing cé bién

dong tuong tu chi tieu NSLT, phan bo tir 2,83 -
4,36 tan/ha. Trong d6, 3 cong thic gieo trudc
(T1, T2, T3) dat nang suat kha cao, tir 4,17 - 4,36
tan/ha va khong khac biét nhau theo gia tri thong
ké; nang suat ctia 2 cong thic gieo sau (T4, T5)
giam ro ret, chi dat 2,83 - 3,15 tadn/ha va khac biet
theo gia tri thong ké so véi cong thic gieo sa lan
dau (T1). Tém lai, doi voi chi tiéu niang suat, gieo
lua Me trong thang 7 - 8 1a phu hop, hodc c6 thé
kéo dai thoi diém gieo dén dau thang 9 cho kip
thoi diém thu hoach vu laa he thu. Nang suat laa
Me giam manh trong truomg hop gieo tré, tir gitta
thang 9 dén thang 10, sé khong dat muc tiéu canh
tac mong muon.

Béng 7. Anh hudng ctia thoi diém gieo sa dén ning sust lia Me Vang trong vu mita nam 2024
tai x4 Phan Lam, tinh Binh Thuan

Cong Hat chac NSLT NS
TT ) Bong/m? KL 1.000 hat (g) , .

thic /bong (tan/ha) (tan/ha)
1 T1 156,7 90,3 36,4 5,15 4,17°¢
2 T2 167,7 87,9 36,5 5,38 4,36™
3 T3 169,3 78,9 36,1 4,82 4,25"
4 T4 1724 73,5 35,8 4,54 3,15 %
5 TS 178,6 64,5 35,0 4,03 2,83*

Ghi chu: Khong khéc biét (ns) va khdc biét 5% (%) theo kiém dinh t-test so voi doi chung (PC).

NSLT: Nang suéat Iy thuyét; NS: Ndng suét thure té.

Anh huéng cua thoi diém gieo sa dén pham
chat Iia Me

Kich thudc hat va ty 1é gao chua thé hién ro
su thay déi gitra cac thoi diém gieo sa. Tuy vay, ty
lé gao nguyén c6 chénh léch gitta nhom 3 cong
thic gieo trong thang 7 - 8 va nhom 2 cong thic
gieo muon trong thang 9 - 10. Theo do, cac cong
thic gieo sau (T4, T5) c6 ty 1é gao nguyén thap,
chi dat 44,2 - 47,1%, trong khi 3 cong thuc gieo
truoc déu dat ty 1é gao nguyén cao (53,0 - 55,3%).
Chi tiéu vé ham luong amylose va do bén gel co
xu hudéng bién dong trai chiéu nhau nhung chua
that ro gitra cac thoi diém gieo khac nhau. Theo
do, cac cong thuc gieo tré (16/9 va 6/10), ham
lwong amylose giam nhe so v6i cac cong thic

gieo truoc. Mat du so6 lieu vé amylose chi & mitc
“xu huong”, nhung cé thé ly giai 1a do giai doan
sinh trudng va phat trién dién ra déng thoi nén
trong qua trinh hoan thién co quan sinh san cay
lua chua du thoi gian dé tich luy da chat. Giong
lua Me c6 chiéu dai gel > 60 mm, xép diém 3 vé
d6 mém, 1a dac tinh di truyén cta giong va két
qua phan tich trong thi nghiém chua thé hién tac
dong anh huong cta thoi diém gieo sa. Panh gia
cam quan vé mui thom ctia com cho thay, 3 cong
thic gieo trudc gitt duoc mui thom dac trung cia
giong so voi su suy gidm mui thom ctia 2 cong
thic gieo trong thang 9 va 10. Diém vé do ngon
cua com cing chua ghi nhan r6 su khac biét gitra
cac cong thic thi nghiém.

12 NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 8/2025



KHOA HOC & CONG NGHE

Béng 8. Anh hudng ciia thoi diém gieo sa dén phdm chét lia Me Vang trong vu mia nim 2024
tai xa Phan Lam, tinh Binh Thuin

TT Cong | Chiéudai | Gaotrang | Gao nguyén | Amylose | P bén gel | Po ngon Mui ‘Ehorm
thic | hat (mm) %) %) %) (mm) (diém) (diém)
1 T1 6,6 67,8 54,4 21,9 63 4,0 3,1
2 T2 6,6 67,1 55,3 22,3 62 4,0 3,2
3 T3 6,6 66,8 53,0 22,0 63 4,0 3,2
4 T4 6,5 66,0 471 21,4 61 3,8 2,5
5 T5 6,5 65,4 44,2 20,8 61 3,8 2,3
4. KET LUAN 2. IRRI (2013). Standard evaluation system for

Nguédn gen lda Me & ving dong bao dan toc
thiéu s6 xa Phan Lam va Phan Son, tinh Binh
Thuan gém cac giong: Me Bong, Me Vang, Me
Trang va Me Den; giong Me Bong duoc nguoi
K’'Ho gieo trong phd bién, con nguoi Raglai cht
yéu trong laa Me Vang. Dén nay, nguon gen lua
Me van duoc gieo trong theo tap quan voi dién tich
con rat it (2,5 - 3,0 ha) va nang suat thap (0,5- 0,8
tan/ha). Hat luia Me thu duoc chi dung dé lam
giong cho vu sau va stt dung vao cac dip 1€, Tét,
tho cing t6 tién va than linh. Gao lua Me c6 tinh
dac trung va tinh khac biét rat ro, kich thuoc hat
l6n, mau trang duc nhu gao nép, com nd dai, mém,
x0p va thom mui ndi rimg (qué).

Gieo sa lua Me tur gitta cudi thang 8 dén dau
thang 9 (sau vu hé thu) 1a phu hop nhat cho hé
canh tac hai vu lta/nam, TGST va chiéu cao cay
giam ro rét, nang suat dat > 4 tdn/ha ma van git
6n dinh phdm chat. Thoi diém gieo sa tir gitta
thang 9 dén dau thang 10 lta Me van phat trién va
cho thu hoach nhung cay sinh truéng khong déng
déu, nang suat va pham chat bi suy giam. Lua Me
chong chiu cac loai bénh hai chinh (dao 6n, bac 14)
tot, nhung man cam voéi sau duc than, vi vay can co
giai phap phong trir tich cuc tir dau vu, nhat 1a &
nhitng khu vuc thudng xuyén xuat hién doi tuong
hai nay.
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COLLECTION, EVALUATION AND DETERMINATION OF THE APPLICATION VALUE OF
GENETIC RESOURCES OF ME VARIETY RICE ON LAND WITH TWO RICE CROPS A YEAR
IN BINH THUAN PROVINCE

Dao Minh So?, Vu Van Quy?, Tran Anh Vu?

Vo Minh Thu', Nguyen Thi Thanh Huyen'

! [nstitute of Agricultural Science for Southern Vietnam
Abstract

Me variety rice is one of the traditional upland rice varieties which is cultivated by ethnic minority
communities at mountainous comunes in Binh Thuan province. Because it has been cherished,
its conservation and cultivation also are the noble mission of villiage elder, tribal chieft or the
head of large families. The survey of genetic resources of Me variety rice at Phan Lam commune
and Phan Son commune showed that there were four lines of Me varieties of rice were planted.
They are Me Bong, Me Trang, Me Vang and Me Den. Me Bong variety has been widely
cultivated by the K’'Ho and Me Vang variety has been mostly cultivated by the Raglai. The genetic
resources of Me varieties rice are traditionally cropped on garden land or high paddy fields. The
total area was estimated at 2.5 - 3.0 ha and the yield is very low too (0.5 — 0.8 ton/ha). Becase of
this circumstance, the quality of genetic resources of Me rice variety has been critically degraded
and will be in the lost soon. After the harvest, the grain is retained for the next season. The
remaining part is mostly used in special occasions such as holiday, worshipping ancestors,
making a sacrifice to their gods. Me rice variety rice has distinct features and characteristics,
large grain size (35 - 36 grams/1000 grains), opaque white color like sticky rice; the cooked rice
is long, soft, spongy and has the aroma of cinnamon. The results of the value application of Me
variety rice of genetic resource on the two season rice system considered that: after the Summer -
Autumn season, from end of August to begin of September has been the most suitable for
cropping Me rice variety. If we sow it at that time the yield will get 4 ton/ha and maintain the
quantity of cooked rice. When Me variety rice is planted on the two season rice system, the
productive effectiveness will be enhanced, their habit of cropping also will be changed correctly!
This is the most important method to get the harmonious utility and to conserve the genetic
resources Me rice variety sustainably for serving the ethnic minority communities’s cultural
spirituality demand.

Keywords: Application value, genetic resource, Me rice variety, sowing time.
Ngay nhan bai: 19/5/2025

Ngay chuyén phén bién: 23/5/2025

Ngay thong qua phan bién: 10/6/2025

Ngay duyét dang: 15/7/2025
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NGHIEN CUU BDIEU TRA, DANH GIA HIEN TRANG
CHUYEN 801 VA SAN XUAT CHE HOU CO
TAI VUNG MIEN NUI PHIA BAC
Tran Xuan Hoang" ", Nguyén Ngoc Binh!, Liru Ngoc Quyén!, Pham Thi Nhu Trang’,
Nguyén Thi Kiéu Ngoc!, Tran Quang Viét!, Nguyén Vin Toan? Pham Ngoc Khanh!

Vien Khoa hoc Ky thuit Nong IAm nghiép mién mii phia Bic

TOM TAT

2 Hoi Lam vuron Viét Nam

*Email: hoangxuantrannomafsi@gmail.com

Két qua diéu tra, danh gia hién trang chuyén d6i va san xuat che hitu co tai ving mién ndi phia
Bac (MNPB) cho thdy: Dién tich ché cta 5 tinh diéu tra 1a 70.392 ha, chiém 70,39% toan ving
MNPB va 57,23% so voi dién tich ché ca nuoc (123.000 ha). Hién trang san xuat ché hitu co hién
nay & vung thap dat nghéo dinh duong, ham luong mun dudi 2%; viing cao dat giau dinh dudng
ham lwong mun trén 3%; do pH = 4,10 - 5,2; khi hau pht hop cho san xuat ché hitu co; chat luvong
san pham che httu co dat 16,9 - 17,7 diém. Thoi gian chuyén d6i san xuat ché hiru co & ving thap
tir 12 - 48 thang, tuy thuoc vao diéu kién canh tac ché timg noi. Quy trinh chuyén déi va san xuat
cheé hitu co da ap dung mot s6 bién phap ky thuat nhu: Vung dém, quan ly dat, quan ly nuée, phan
bon, cay che bong (cay trong xen), vat liéu ti goc, bao vé thuc vat...

Tt khoa: Ché, chuyén doi, hién trang, san xuét che hitu co:

1. BAT VAN BE

Hién nay, nhiéu doanh nghiép san xuét che va
ho nong dan trong cheé da thuc hién chi dao cta
Chinh pht, Bo Nong nghiép va Phat trién nong
thon trudc day vé san xudt nong nghiép hitu co;
mit khac ho ciing nhan thtc ring, nguoi tiéu ding
ngay cang khat khe trong lua chon san phdm an
toan, c6 ngudn goc xuat Xt ro rang voi quy trinh
san xuat than thién voi moéi truong nhu: Lam sach
dat; cay che bong, cay trong xen va vat liéu pha
dat/goc; cac nguodn phan bon hitu co; ché phdm
sinh hoc cai thién dat va bao vé thuc vat phu hop
cho canh tac hitu co. Do do, ho ¢6 nhu cau chuyén
d6i qua trinh canh tac che trén nuwong che cé sin
sang canh tac ché theo huéng hiru co d@é tir do tao
ra san phdm ché hitu co. Pay duoc cho 1a mot
trong nhitng gidi phap nhidm bdo vé sic khoe
nguoi san xuat, titu dung, moi truong san xuat;
nang cao thu nhap va hudng téi mot nén nong
nghiép sach, phat trién bén vimng.

Do do, dé tao ra san pham ché hitu co chat
luong tot, co gia tri hang hoa cao phuc vu noi tieu
va xuat khau, dap tmg thi truong EU, My, Nhat
Ban, Dai Loan, can phai xay dung quy trinh
chuyén ddi va san xuat che hiru co tai MNPB, gop
phan nang cao thu nhap cho nguoi trong che va
huéng t6i mot nén nong nghiép sach, phat trién
bén vimg.

Trong san xuat ché hién nay, nhiéu dién tich
che cia cac doanh nghiép hay hop tac xa da thuc
hién san xuat ché hitu co tai ving MNPB. Tuy
nhién, nhitng dién tich ché nay chua c6 danh gia
hodc phan tich nhimg yéu to (diéu kién khi hau
sinh thai, quan ly dat, quan ly dinh duong) hoac
khong co6 lich sit ghi chép dién tich che do6 trudc
khi chuyén d6i nuong ché sang san xuat ché hiu
co. Bén canh do, viec xac dinh thoi gian chuyén
d6i nuwong cheé 1a bao nhiéu nam, cac bién phap ky
thuat tac dong trong thoi gian chuyén déi nuong
ché nhu thé nao dé cé thé rat ngan duoc thoi gian
chuyén déi va quy trinh san xuit ché hitu co ap
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dung céac bién phap gi dé san phdm tao ra dat tiéu
chuén hitu co hién nay, lua chon nuwong ché dé san
xuat ché hitu co c6 khoang cach an toan xa cac
khu cong nghiép, bénh vién, nha may cong
nghiép, chuodng trai chan nuoi gia suc; duong giao
thong 16m... chua duoc xac dinh cu thé.

Vi vay, nghién cttu nay duoc thuc hién nham
diéu tra, danh gia, phan tich hién trang tiém niang
chuyén d6i nwong ché va san xuét cheé hiwu co, tir
do dua ra cac bién phap ky thuat ap dung trong
quy trinh chuyén déi va san xuét ché hitu co tai
vung MNPB.

2. PHUONG PHAP NGHIEN CUU
2.1. N¢i dung diéu tra

- biéu tra danh gia hién trang diéu kién san
xuat che hitu co tai mét s6 tinh ving MNPB.

- Diéu tra danh gia hién trang chuyén déi va
san xuat ché hitu co tai mot s6 tinh ving MNPB.

- Diéu tra danh gid hién trang quy trinh
chuyén ddi va san xuat che hiru co tai mot so tinh
vung MNPB.

2.2. Pham vi diéu tra

Lua chon mot s6 tinh dé diéu tra gém: Phu
Tho, Thai Nguyén, Ha Giang, Son La, Lao Cai.

2.3. Déi tuong diéu tra

Co quan quan ly chuyén mén hoic chinh
quyén dia phuong; cac doanh nghiép/hop tac xa
va cac ho nong dan trong cheé tai cac dia diém
diéu tra.

2.4. Phuong phap diéu tra
- Phurong phdp diéu tra cua cdc noi dung

+ Diéu tra danh gi4 hién trang diéu kién san
xuat che hitu co tai mot s6 tinh ving MNPB (1):
biéu tra thuc té vé hién trang dat, diac diém vé
dat (loai dat, tinh chat dat), nudc (ngudn nudc va
chat luong nudc tudi), dieu kien khi hau, chat
luong ché ché bién... tai ving ché dang san xuat
httu co duoc ching nhan va san xuat thong
thuong tai mot s6 tinh ving mién nui phia Bac
(Phu Tho, Thai Nguyén, Ha Giang, Son La, Lao
Cai...)

+ Diéu tra danh gia hién trang chuyén déi va
san xuat ché hitu co tai mot so6 tinh ving MNPB
(2): biéu tra danh gia thuc t€ hién trang chuyén
d6i va san xuat cheé hitu co tai mot so tinh ving
MNPB: Pha Tho, Thai Nguyén, Ha Giang, Son La,
Lao Cai... vé giong, thoi gian chuyén déi, cac yéu
to lien quan dén van dé chuyén doi, san phidm
duoc ching nhan, tiéu chuén trong san xuat va san
pham, thi truong, hiéu qua.

+ Diéu tra danh gia hién trang quy trinh
chuyén ddi va san xuat che hiru co tai mot so tinh
ving MNPB (3): Diéu tra, danh gia tinh hinh thuc
té va hién trang cac quy trinh chuyén doéi va san
xuat ché hitu co duoc 4p dung tai mot sé tinh ving
MNPB; céac yéu t6 vé dat dai, ngudn nudc, vat tu...
phtt hop cho moéi dia phuong. Cac ky thuat duoc ap
dung tai cac mo hinh chuyén ddi va san xuat che
hitu co;

Phuong phap diéu tra cia cac noi dung 1, 2 va
3 déu 4p dung phuwong phap danh gia nhanh nong
thon (RRA) va danh gia nong thén co nguoi dan
tham gia (PRA). Phong van truc tiép linh hoat voi
nguoi dan thong qua cau héi cia phiéu diéu tra,
kiém tra tinh thuc tién thong qua quan sat truc
tiép.

- Phuong phap thu thap thong tin

+ Thu thap thong tin thit cap

+ Thu thap thong tin so cap: 1) Phuong phap
diéu tra: Piéu tra 5 tinh c6 mo6 hinh san xuat che
httu co, trong d6: Diéu tra doanh nghiép, hop tac
xa (HTX), nong ho san xuat ché hitu co, méi tinh
25 phi€u (t6ng s6 125 phiéu). 2) Tap trung diéu tra
thu thap thong tin cu thé chi tiét tai 2 tinh duoc bo
tri thi nghiém va mo hinh san xuat ché hitu co
gom: Phu Tho, Son La. 3) Noi dung ctia phiéu diéu
tra duoc thé hién bang nhitng cau hoi cu thé,
phong van truc tiép.

- Phuong phap xit Iy thong tin: Cac s6 liéu diéu
tra cia cac ndi dung duoc phan loai, téng hop, ra
soat va phan tich cac nguon so liéu, tai lieu thu
thap duoc biang phan mém Excel 2019.

2.5. Thoi gian diéu tra: Thoi gian nghién ctru:
T thang 1 dén thang 12/2022 (1 nam).
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua diéu tra hién trang sin xuit ché
vung MNPB

3.1 1 Két qud diéu tra vé dién tich, ning suat
vad cor cdu giong ché

Bang 1. Hién trang vé dién tich, niing sudt va co ciu giong ché viing MNPB

Ning Séan luong Co cau giong che
TT Tén tinh Dién tich (ha) | suit BQ tuoi . Trung | Gidng
(tin/ha) | (t&n/mam) | SHA ) g oot | ei @)
1 Son La 5.686 8,5 48.630 168 0,0 53.2
2 Lao Cai 6.106 42 25.700 58.8 1,6 396
3 Ha Giang 20.000 39 78.000 90,0 8,0 2,0
4 | Thai Nguyén 22,500 10,6 239,000 0,0 20,0 80,0
5 Pht Tho 16.100 11,3 182.500 3.0 26,9 73.1
Tong/Trung 70.392 7,70 573.830 39.72 11,3 49,58
binh
Toan vung
VINDB 100.000 7.47 770.000
Ca nuoe 123.000 8,13 1.000.000

Ghi chu: BQ: Binh quan; s6 liéu diéu tra nam 2020 [1].

- Vé dién tich ché: Dién tich ché caa 5 tinh
diéu tra 1a 70.392 ha, chiém 70,39% toan ving
MNPB va 57,23% so v6i dién tich cheé ca nuéc
(123.000 ha), trong d6 tinh Thai Nguyén c6 dién
tich cheé 16n nhat (22.500 ha), ti€p dén la tinh Ha
Giang (20.000 ha) va tinh Pha Tho (16.100 ha).

- Vé nang suat, san luong ché: Nang suat binh
quan dat 7,70 tan/ha, thap hon binh quan ca nudc
la 0,43 tan/ha; san luong dat 573.830 tan, chiém
74,52% toan vung va bang 57,38% san luong ché ca
nuodc. Tinh c6 ning suat che cao nhat 1a Phu Tho
(11,3 tan/ha) va Thai Nguyén (10,6 tan/ha); tinh
c6 san luwong cheé 16n nhat 1a Thai Nguyén (239.000
tan/nam) chiém khoang 31% san luong toan ving.

- Vé co cau giong cheé: Hién nay, & ving MNPB
co cau giong cheé gom: Giong cheé Trung du, giong
Shan (giong dia phuong) va cac giong cheé mai
duoc phat trién bang giam canh va ty 1é nay 1a: Shan
chiém 39,72%, ché Trung du chiém 11,3% va che
giong moi 1a 49,58%. Trong cac giong ché mai, phd
bién nhat 1a LDP1, LDP2 va Kim Tuyén. Gan day
mot s6 giong da duoc cong bo luu hanh va dang

phat trién kha manh trong san xuat dé ché bién che
xanh va ché O long chit luong cao, nhw: PHS,
VN15, LCT1, TRI 5.0, Huong Bac Son...

312 Két qua diéu tra, dinh gid hién trang
diéu kién san xuat che hivu co tai mot so tinh ving
MNPB

* Vé hién trang dac diém dat, nucc

- Vé hién trang dic diém dat: Cac vung san
xuat ché hitu co & cac tinh Pha Tho, Thai Nguyén,
& vung thap cua tinh Son La, Lao Cai va Ha Giang,
dat rat nghéo dinh duong, ham luong mun thép
duoi 2%. Con 100% cac vung san xuat che hiru co &
ving cao cua tinh Son La, Lao Cai va Ha Giang, dat
c6 ham luong mun cao (> 3%), hé vi sinh vat dat
phong phu, khong bi 6 nhiém bdi cac kim loai
nang va du luong thudc bao vé thuc vat (BVIV).
bo pH dat tir 4,10 - 5,2; 100% nguoi trong che, cac
doanh nghiép san xuat che hitu co déu chu trong
tac dong cac bién phap ky thuat cai thién tinh chat
ctia dat nhue hang nam déu bon 20 - 30 tdn phan
chuong hoai muc/ha, 3 - 5 tdn phan hitu co vi
sinh/ha, ti goc ché bang cac vat liéu hiru co 20 -
25 tan/ha (tinh Phu Tho, Thai Nguyén).
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Bang 2. Hién trang dic diém dat, nuoc tai cac diém diéu tra

Ham Kim loai thﬂrgzlg
biém diéu tra luong bo pH nang BVIV Bién phap ky thuat Nudc tuoi
\ O A
mun (%) trong dat trong dat
Tinh Son La 1,86-3,30 | 4,51 KPH KPH - Phan chuodng: 20 - 30 .
. . . t4n/ha St dung
Tinh Lao Cai 1,81-3,31 | 4,10 KPH KPH NU6C mua
, - Phén hitu co vi sinh tu nhié
Tinh Ha Giang | 1,83-3,34 | 4,30 KPH KPH 3 t4n/ha U nhien
Tinh Thai Nguyén 1,95 5,20 KPH KPH - Phan chuéng: 20 - 30
tan/ha
Tudi ph
) - Phan httu co vi sinh Hot paun
Tinh Phu Tho 1,85 441 KPH KPH 3 tin/ha mua
-Ta goc: 20 - 25 tAn/ha

Ghi chu: S liéu diéu tra nam 2022: KPH: Khong phat hién.

- Vé hién trang diac diém nuoc: O tinh Pha
Tho, Thai Nguyén c6 100% cac ho trong che,
doanh nghiép san xuat cheé déu stt dung nuoc dé
tuoi cho cheé trong diéu kién kho han, ning néong,
dac biét 1a trong san xuat ché vu dong xuan va
tudi nudc cho che st dung cong nghé tudi phun
mua. Nguon nudce tudi cho che déu duoc 14y tir
giéng khoan va dat yéu cau cho phép trong san
xuat che hitu co. Céc tinh Son La, Lao Cai va Ha
Giang: 100% khong st dung nudc dé tuoi cho che,
cht yéu st dung luong mua tu nhién phan bo
trong nam.

* Vé diéu kién khi hau

Cac tinh diéu tra c6 diéu kién thoi tiét vé co
ban thich hop va dap tmg duoc yéu cau sinh
trudng, phat trién cta cay che; tuy nhién tinh chat
khi hau nhiét déi gi6 mua da cé anh hudng sau sic
t6i mua vu, tap quan tréng, cham séc va ché bién
che. Thoi gian thich hop cho sinh truong va phat
trién ctia cay che kéo dai tir dau thang 2 dén hét
thang 11, thoi gian che cho bup va thu hai khoang
7 - 8 thang (Cac tinh Phu Tho, Thai Nguyén, Son
La, Lao Cai va Ha Giang ¢ vung thép), con thoi
gian thu hai bap che viing cao nhu che Shan & cac
tinh Son La, Lao Cai va Ha Giang thu hai 4 - 6 lta.

* Ve chat lrong che

Bang 3. Két qua danh gia chat luong ché hitu co & mjt sd tinh viing MNPB

biém cac chi tiéu cam quan san phadm ché xanh
TT bia diém Ngoai | Mau . Téng Xép loai
hinh nuéc Huong Vi diém
1 Tinh Phu Tho 4,2 4,3 4,3 4,1 16,9 Kha
2 | Tinh Thai Nguyén 44 4,4 4,5 44 17,7 Kha
3 Tinh Son La 4,3 44 4,3 4,3 17,3 Kha
4 Tinh Lao Cai 4,3 4,2 4,2 4,3 17,0 Kha
5 Tinh Ha Giang 4,2 44 4,3 4,3 17,2 Kha

Ghi chu: So liéu diéu tra nam 2022.
Khi diéu tra danh gia chat luong san pham che
& cac ving san xuat che hiru co: Tinh Thai Nguyén

18

c6 diém thtr ném cam quan dat gia tri cao nhat la
17,7 diém; ti€p dén la tinh Son La, Ha Giang, Lao
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Cai va thap nhat 1a tinh Pha Tho. Piéu d6 ching
td, ngoai cac yéu to vé diéu kieén dat dai, giong, qui
trinh canh tac, trong d6 qui trinh cong nghé ché
bién c6 vai tro quan trong anh hudng dén chat
luong san pham che tai cac tinh ving MNPB.

3.2. Két qua diéu tra danh gi4 hién trang
chuyén déi va san xudt ché hiru co tai mot sé tinh
vung MNPB

321 Vé hién trang chuyén doi va sin xuat
ché hitu co

Bang 4. Hién trang chuyén d6i va san xuit ché hitu co tai mot s6 tinh viing MNPB
Dién tich canh tac Dién tich Thoi gian
biém diéu tra | chung nhan hitu co chuyén d6i Giong che chuyén d6i
(ha) hitu co (ha) (thang)
Tinh Son La 20 > 50 -100 Kim Tuyén >12
Tinh T%m 59,11 60 - 100 LDP1, Kim Tuyén, > 48
Nguyén Trung du..
Tlgh Ha > 6.900 ha c}\m yéu la - 500 Shan, LDP1 ... ]
Giang cheé Shan viing cao
Tinh Lao Cai | > 1100bachiyeu | 550 w00 | Shan, Bat Tien, LDP2 i
che Shan viing cao
. , Kim Tuyén, VN15,
Tinh Pha Tho >15 >50-100 LDP1... > 36

Ghi chu: So' liéu diéu tra nam 2022 [2 - 6].

- Vé giong va dién tich ché: Cac giong che chu
yéu la ché Shan tuyét nui cao & viung cao, con ché
vung thap 1a cac giong cheée LDP1, Kim Tuyén,
VN15, Trung du... Vé dién tich giong che duoc
ching nhan hitu co tai cac diém gom cac giong
ché Shan tuyét nui cao duoc ching nhan trén
7.100 ha, trong d6 tinh Ha Giang trén 6.000 ha va
tinh Lao Cai trén 1.100 ha. Con céc giong che khac
duoc ching nhan hitu co gdm: Kim Tuyén trén 20
ha & tinh Son La, tinh Phu Tho duoc chimg nhén
tren 15 ha gom giéng LDP1, Kim Tuyeén... O tinh
Thai Nguyén dugc ching nhan 59,11 ha ché san
xuat hitu co gom cac giong: LDP1, Kim Tuyén,
Trung du... Bén canh do, dién tich che chuyén d6i
sang canh tac hitu co tai cac diém dao dong tir 50 -
600 ha ¢ dién tich ché vung thap tap trung vao cac
dién tich ché tham canh dang san xuat ché an toan
theo tiéu chudn VietGAP chuyén ddi sang san xuat
che an toan theo hudng hitu co.

- Vé thoi gian chuyén ddi: Daoi voi dién tich che
vung thép, dao dong tir 12 - 48 thang. C6 nhing
dién tich chuyén d6i sang san xuat ché hitu co trén
48 thang nhu & Khe Coc (tinh Thai Nguyén).

- Cac yéu t6 lien quan dén chuyén d6i: Déu ap
dung mot so6 cac bién phap ky thuat nhu vé phan
bon (cht yéu st dung phan bon hiru co gdom: Phan
chuong hoai muc, phan hitu co vi sinh, ngoai ra con
stt dung phan sinh hoc). Vé cay che bong/cay trong
xen: Cac nuong ché chuyén doi & mot so diém diéu
tra da st dung cay che bong 1a cay muong 14 nhon
nhu & cac tinh: Phu Tho, Thai Nguyén. Vé ti goc
cho nuong cheé thi st dung t€ guot, cd VA06 va mot
s6 vat lieu hitu co khac,... tap trung & cac tinh: Thai
Nguyén, Phu Tho, Son La.

Vé phong trir sau, bénh: St dung thuéc BVIV
sinh hoc c6 nguon géc thdo moc duoc cho phép
trong danh muc thuéc BVTV ctia Bo6 Nong nghiép
va PTNT trudc day.

3.2.2. Vé san pham chung nhan

San pham duoc chimg nhan hitu co chi yéu la
100% san phdm ché Shan tuyét nui cao & cac tinh
Ha Giang, Lao Cai. Mot s6 san pham duoc ching
nhan san pham hitu co la & mot s6 doanh nghiép
nhu Cong ty C6 phan Che Chiéng Di, Cong ty
TNHH 1 TV Thé hé mé6i Phu Tho; con cac viung
che dang giai doan chuyén déi sang san xuat hitu
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co thi san phdm dugc chimg nhan 1a san phdm
chuyén ddi sang san xuat hiwu co.

323 Vé tiéu chuin trong sin xudt va sin
pham cheé

Hién nay, cac ving diéu tra cac san phdm che
duoc ching nhan hitu co & vung cao nhu che Shan
tuyét nui cao duoc ching nhan theo tiéu chuin
hitu co ctia chau Au nhu & cac tinh Ha Giang, Lao
Cai. Cac vung che diéu tra khac, dac biét che vung
thap tai cac tinh Ha Giang, Lao Cai, Phu Tho, Thai
Nguyén, Son La thi 100% ciac hé nong dan, cac
doanh nghiép, HTX déu 4p dung céac tiéu chuin
trong san xuat va san pham che 1a tiéu chuin htu
co ctia Viet Nam [7] va mot so it ap dung tiéu
chuin chau Au nhu & tinh Thai Nguyén.

3.2.4. Vé thi truong tiéu thu ché hi co

Cac san pham cheé httu co chu yéu cta cac
nong ho san xuat 1a tiéu thu trong nudc, chi mot
s6 doanh nghiép, HTX san phdm cheé hitu co
duoc xuat khiu sang céc thi truong trén thé gioi
nhu: Nhat Ban, Duc,...... nhu Cong ty C6 phan
Che Chiéng Di (tinh Son La), Cong ty TNHH 1
TV Thé hé méi Pha Tho (tinh Phu Tho), HTX
che Phin H6 (tinh Ha Giang), HTX ché Ban Lién
(Bac Ha, tinh Lao Cai)...

3.3. Két qua diéu tra danh gid hién trang quy
trinh chuyén déi va san xudt che hiru co tai mot s6
tinh ving MNPB

3.3.1. Ving dém, quan ly dat va nuoc

Béng 5. Hién trang viing dém, quéan ly dat va nudc trong quy trinh chuyén d6i va san xuit che hiru co tai

mot so tinh vitng MNPB
Vung dém
biém diéu Khoang cach (m) o i v dat Quan ly
tra Sanxuithitu | Cach nha | Phuong thic sir Quan ly da audc
covakhong | dan, xuéng dung
san xuat hitu co | ché bién
Tinh Puong di, ranh
inh Son 4 5-6 uong di, ran Bén phan hitu co vi sinh..
La muong
Tinh Thai 5 5.7 Duong di, ranh | Bon phan G, phan hitu covi| St dung
Nguyén muong sinh, cay che bong, t goc nguon
Tinh Ha Puone di. ranh nudc
S 4 8- 10 1ong &L A By phan hitu co vi sinh... | khong bi 6
Giang muong =
nhiém,
Tinh La Puong di, ranh A
n . © 5 5-8 vong di, ran Bo6n phan hitu co vi sinh.. cach xa
Cai muong khu viee
A A " dan cu.
. , C ,cot |, A e Ay . "
Tinh Phu ay’ m1A10ng CZO Boén phan 14, phan hitu co vi
4 5-10 khi, cay chuoi . . .  x
Tho ngoc sinh, cay che bong, ti1 goc

Ghi chu: So liéu diéu tra nam 2022 [2- 6].

- Ving dém: Hién trang quy trinh chuyén déi
va san xuat ché htu co tai mot so6 tinh vung
MNPB: Pha Tho, Thai Nguyén, Son La, Lao Cai,
Ha Giang cho thdy, 100% cac nuong che déu co
vung dém, gitta nwong cheé déu cach nhau tit 4 - 5
m so voi nwong ché khong san xuat theo huéng
hitu co, cach nha dan va xudng ché bién tir 5 - 10
m. Vung dém déu duogc st dung bang hang rao cay

chian gi6 nhw: Cay muong, cot khi, cay chudi
ngoc... (tinh Phu Tho), hoac bang ranh muong,
duong di (tinh Son La, Thai Nguyén...).

- Qudn ly dat: Cac ho nong dan, doanh nghiép,
HTX & vung che dang ap dung quy trinh chuyén
d6i va san xuat cheé hitu co déu bon phan 1, trong
cay che bong va ta goc dé taing ham luong chat
hitu co, dac biét 1a ham luong mun nhu ¢ cac tinh:
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Phu Tho, Thai Nguyén, Son La... Ngoai ra, cudi
thang 12 dén thang 1 nam sau, trudc khi bon phan
httu co (phan 4, phan hitu co vi sinh...) déu tién
hanh cay rach gitta hai hang ché dé nang cao tao
do thong thoang va gidm bot dat dong cimg cho
tang dat canh tac, gop phan nang cao do phi cta
dat, giup cho cay che hép thu cac chat dinh duong
duoc hiéu qua hon.

- Quan Iy nuoc. Cac ho nong dan, doanh
nghiép, HTX & cac nwong che ap dung quy trinh
chuyén d6i va san xuat hiru co déu stt dung nguon
nudc khong bi 6 nhiém, cach xa khu vuc dan cu,
nha may, xi nghiép, khu cong nghiép va nguon
nuoc déu dap ung day da cac yéu cau theo quy
dinh hién hanh [8, 9] trong san xuat hitu co.

3.3.2. Phin bon

Bang 6. Tinh hinh sir dung phan bén & cac nuong ché 4p dung quy trinh chuyén déi
va san xuit ché hiru co tai mét s6 tinh ving MNPB

bia diém o L S6 lan L .
TT didy tra Loai phan Luwong phan bon bon/nam (lin) Thoi gian bon
- Phan hitu co vi sinh 3-5tan/ha 1 Thang 1-T2
- Phan ga 3-5tan/ha 1 Thang 1
Tinh Ph £ : £
1 Tho - Phan 0t compost 20 - 30 tan/ha 1 Thang 1
- Phan NPK (giai doan ,
chuyén déi) 700 - 800 kg/ha 2 Thang 4, 7
- Phan @t compost 30 - 40 tdn/ha 1 Thang 12-1
Ti}Illh - Phan sinh hoc Anisaf.. 400 - 500 lit/ha 4-5 Thang 2, 4,6, 9
2 Thai
Ngu;(lén - Phan httu co vi sinh Théne 1. 3.5
(IBMO09, cao nguyén xanh | 500 - 600 kg/ha 4-5 7g 8, T
01) ’
- Phan ga 5 tan/ha 1 Thang 2 -3
. A , MOoi lira hai
Tinh Son | - Phan sinh hoc Eco grow 800 lit/ha 4-5 A
3 La phun 1 lan
Phan NPIE (gl‘? doan 1 tan/ha 1 Thang 2-3
chuyén doi)
) - Phan hitu co vi sinh (giai ,
A Tmél I.'ao doan chuyén déi) 300 - 400 kg/ha 1 Thang 2-3
ai
- Phan 0t compost - - -
) - Phan & compost - - -
5 Tinh Ha Phan ha A
Giang | - Phanhtu covisinh (giai |0 50010 m, 1 Thang 2- 3
doan chuyén doi)

Ghi chu: So6 liéu diéu tra nam 2022 [2- 6].

Hién nay tai cac diém diéu tra thi cac nuong
che ap dung quy trinh chuyén déi va san xuat che
htru thuong stt dung mot so loai phan bon nhu:
Phan ga, phan chudng hoai muc, phan t compost,
phan hitu co vi sinh va phan sinh hoc. Ngoai ra,
mot so diém trong qua trinh chuyén d6i sang san

xuat cheé httu co van bon phan NPK véi luong 1
tan/ha, bén 1 lan vao thang 2 — 3 trong nam (Son
La) va & tinh Phu Tho bén 700 — 800 kg/ha, bon 2
lan vao thang 4, thang 7 trong nam; cac vung ché
Shan tuyét nti cao duoc chimg nhan hiru co 100%
khong bon phan hitu co (phéan 4, phan compost va
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phan hitu co vi sinh...) nhu & cac tinh: Ha Giang,
Lao Cai...

Cac vung san xuat ché hitu co ¢ tinh Thai
Nguyén, Son La... thuong bén phan hitu co vi sinh
voi luong 500 - 600 kg/ha voi so 1an bén tir 4 - 5
lan/nam ( tinh Thai Nguyén), phan ga véi luong 5

tan/ha bon 1 1an/nam (tinh Son La), ngoai ra con
stt dung phan sinh hoc & cac tinh Thai Nguyén,
Son La dung 4 - 5 1an/nam.

3.3.3. Cay che bong, vat liéu ti goc, quan Iy co
dai

Bang 7. Tinh hinh st dung cay che bong, vat liéu ta géc, quan Iy cé dai va thuéc BVTV 4p dung trong
quy trinh chuyén ddi va san xuét ché hitu co tai mot sé tinh vitng MNPB

R . R Vat lieu ta goc
. Cay che bong/ca S . oo s 1
Dia diém A\y f‘g/ ¥ Phong trir sau, Quan 1y co
- trong xen/cay tao A .
dieu tra Luong bénh dai
dam Loai o
: (tan/ha)
Tinh Kho 5 hoac rat i Co, canh che , X061 c6, ma
inh Son : or}g co , oac/ .rat it, 0, canA/ che sau > 920 Thuée SH oi go, rflay
La cay an qua, ludi den don.. cat co
Tinh Thai Té, guot, canh che , X6i c6, ma
- ) al Luéi den che bong €, guot, San che > 25 Thudéc SH o 20’ rPay
Nguyén sau don... cat co
Tinh Ha . ..+, | Canh che don, , X6i c6, ma
“? 4 Cay muong, cot khi an ) che sauA on > 20 Thuoc SH o SO rflay
Giang xac thuc vat cat co
Tinh Lao Khong Canh ché sau don > 20 Thuoc SH Xoi (jo’ 1}13y
Cai cat co
Tinh Phu Cay muong, cot Té guot, co, canh 5 20 Thuoc SH, may | Xdi co, may
Tho Kkhi... ché sau don hut sau,.. cat ¢

Ghi chu: SH: Sinh hoc; s6'liéu diéu tra nam 2022 [2 - 6].

- Cay che bong/cdy trong xen/cay tao dant.
Céc loai cay xanh duoc trong dé tao do che phu va
tao chat hitu co cho dat, déng thoi loai bot co dai
va cung cap dam cho dat da duoc cac ho nong dan,
doanh nghiép va HTX san xuét ché tai mot s6 tinh
viing MNPB chd trong. Cu thé: O tinh Phu Tho st
dung cay muodng 14 nhon, hoac cay muong hoa
vang, cac loai cay ho Pau, ngoai ra & cac tinh Thai
Nguyén, Son La con dung luoi den dé che phu cho
nuong cheé trudc khi hai dé nang cao chat luong
nguyén liéu che. O cac tinh Son La, Lao Cai va Ha
Giang, hau hét cac nuwong che trong qua trinh
chuyén d6i hodc san xuit ché hitu co khong st
dung cay che béng, hoac rat it va trong xen cay an
qua (cay cam, xoai, dao...) trong cac nuong che
nhu & cac tinh Son La, Ha Giang.

22

- Vat lieu tu goc. Cac vung chuyén déi va san
xuat cheé hitu co tai cac tinh ving MNPB déu st
dung vat liéu ti goc cho nuong che va vat liéu
duoc dung 1a co, canh cheé sau khi don, xac thuc
vat, t& guot... voi luong tir 20 - 25 tan/ha.

- Quédn Iy ¢6 dai Trong qua trinh chuyén déi
va san xuat ché hitu co, viéc quan ly co dai 1a yéu
t6 quan trong dé dat nang suét cao, ngoai ra co6 dai
co tac dung lam thic an va noi tru ngu cua thién
dich hay con trung c6 ich va c6 dai ciing co thé
cung cap mot nguon dam dang ké cho dat. Co dai
ciing c6 thé canh tranh dinh duong va nudc trong
dat voi cay che, dé han ché nhitng han ché khong
mong mudn can c6 bién phap quan ly cé dai cho
nuong che. Két qua diéu tra cho thay: Cac ho nong
dan, doanh nghiép, HTX quan ly ¢6 dai trén nuong

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 8/2025



KHOA HOC & CONG NGHE

che déu st dung bién phap co hoc nhu x6i dat
hodc may cit co6 dé phong trir c6 dai.

- Bdo vé thure vat. Hau hét cac nuong che & giai
doan chuyén ddi va san xuat hitu co & ving MNPB
déu st dung thuoc BVTV sinh hoc trong phong tri
sau, bénh hai, ngoai ra mot s6 noi con st dung
may hut sau trong phong trir sau hai (ray xanh,
nhén, bo canh to,....) (Pha Tho). Pac biét, cac
ving ché Shan tuyét nui cao (tinh Ha Giang, Lao
Cai, Son La) 100% khong st dung thuoc BVITV
trong phong trir siu, bénh hai.

4. KET LUAN VA BE NGHI

4.1. Két luan

- ba diéu tra dién tich trong che cta 5 tinh 1a
70.392 ha, chiém 70,39% toan vung MNPB va
57,23% so voi dién tich cheé ca nudc (123.000 ha).
Co cau giong chua yéu la giong ché Trung du,
giong Shan (giong dia phuong) va cac giong che
moi (PH8, LCT1, TRI5.0, Kim Tuyén...).

- Dién tich chuyén ddi va san xuat che hitu co
tai cac tinh con thap nhu: Tinh Pha Tho, Son La,
Thai Nguyén. Dién tich che hittu co duoc ching
nhan chu yéu la ché Shan tuyét & cac tinh vung nui
cao nhu tinh Ha Giang trén 6.000 ha va tinh Lao
Cai trén 1.100 ha.

- ba diéu tra, danh gia duoc quy trinh chuyén
doi va san xuat ché hitu co va mot s6 bién phap ky
thuat hién dang ap dung trong chuyén déi va san
xuat ché hitu co nhw: Phan bon hitu co, cay che
bong, vat liéu ti goc, ky thuat thu hai...

4.2. Dé nghi

- Pinh huéng xay dung, phan vung nguyén
lieu san xuat cheé hitu co phu hop voi timg dia
phuong vung MNPB.

- Can c6 co ché chinh sach, khuyén khich dau
tu, phat trién san xuat che hitu co, lién két san xuat
gan t6 chirc san xuat ché hitu co voi t6 chic tieu
thu san pham che.

- Dao tao tap huan nang cao trinh do cho cac
co s& san xuat va nguodi nong dan vé san xuat, ché
bién che hitu co;

- Khuyén khich cac t6 chic chinmg nhan quéc
té tham gia chirng nhan san xuat che trén dia ban
vung MNPB.

- Tang cuong tuyén truyén, xuc tién thuong
mai, kiém tra giam sat san xuat, ché bién che, co6
giai phap quan ly, t6 chitc va chi dao san xuat che
hitu co kip thoi.
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cuiu x4y dung quy trinh ky thuat san xuat ché hiu
co tai vung mién nui phia Bac’,

TAI LIEU THAM KHAO

1. Nguyén Van Toan (2023). Bdo cdo ddnh gid
hién trang va xdc dinh ving trong ché xanh chat
lrong cao ¢ 8 tinh vung trung du va mién nui phia
Bic. Két qua nghién ciu ctia Dé tai: “Nghién ciu
cdc gidi phap khoa hoc cong nghé va to chirc san
xudt theo chudi gid tri nham nang cao hiéu qua
kinh t€ sin xuat che xanh tai ving Trung du va
mién nui phia Bac’, ma s6 PTPL.CN-23/20.

2. Trung tam Khuyén nong tinh Pha Tho
(2022). Gidi phdp phat trién sin xuat va lién két
tiéu thu san pham cheé an toan theo huong hitu co
tai Phu Tho. Dién dan Khuyén nong @ nong
nghiép, chuyén dé s6 13: “Phat trién che hitu co
gan voi lien két ché bién tieu thu san phidm cac
tinh mién nui phia Bac”.

3. Trung tam Khuyén nong tinh Thai Nguyén
(2022). Két qua va bai hoc kinh nghiém trong phat
trién san xuat che hitu co tai tinh Thai Nguyén.
Dién dan Khuyén nong @ nong nghiép, chuyén dé
s6 13: “Phat trién che hiru co gan voi lien két ché
bién tiéu thu san phdm céac tinh mién nui phia
Bac”.

4. So Nong nghiép va Phat trién nong thon
tinh Ha Giang (2022). Thuc trang, gidi phap bdo
ton va phat trién cdy che Shan tuyét theo huong
hiru co trén dia ban tinh Ha Giang. Dién dan
Khuyén nong @ nong nghiép, chuyén dé so 13:
“Phat trién ché hitu co gan véi lien két ché bién
tiéu thu san phdm cac tinh mién nui phia Bac”.

5. S& Nong nghiép va PINT tinh Son La
(2020). Hién trang sdn xudt che, két qua chuyén
doi co cau giong ché, hiéu qua san xuat ché bién
ché va cdc gidi phap nang cao chat luong ché tinh
Son La. Tai lieu hoi nghi thac ddy phat trién san
xuat che bén viing, B6 Nong nghiép va PTNT.

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 8/2025 23



KHOA HOC & CONG NGHE

6. SO Nong nghiép va PTNT tinh Lao Cai 7. Tiéu chuidn Quoc gia TCVN 11041-6:2018:
(2020). Thuc trang sdn xuat che bén ving trén dia Nong nghiép hitu co - Phan 6: Che hitu co.
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RESULTS OF INVESTIGATION AND ASSESSMENT ON THE CURRENT STATUS OF CONVERSION
AND ORGANIC TEA PRODUCTION IN THE NORTHERN MOUNTAINOUS REGIONS

Tran Xuan Hoang!, Nguyen Ngoc Binh!, Luu Ngoc Quyen?, Pham Thi Nhu Trang?,
Nguyen Thi Kieu Ngoc!, Tran Quang Viet!, Nguyen Van Toan?, Pham Ngoc Khanh'
! Northern Mountainous Agriculture and Foretry Science Institute
? Vietnam Gardening Associantion

Abstract

Results of investigation and assessment on the current status of conversion and organic tea
production in the Northern Mountainous Regions showed that: The tea cultivation area of the five
surveyed provinces is 70,392 hectares, accounting for 70.39% of the total area in the Northern
Mountainous Region and 57.23% of the country’s total tea-growing area (123.000 hectares). The
current status of organic tea production varies by region: In lowland areas, the soil is nutrient-
poor, with humus content below 2%. In highland areas, the soil is nutrientrich, with humus
content above 3%. Soil pH ranges from 4.10 to 5.2. The climate is suitable for organic tea
production. The quality of organic tea products is rated between 16.9 and 17.7 points. The
conversion period for organic tea production in lowland areas ranges from 12 to 48 months,
depending on local tea cultivation conditions. The conversion and organic tea production process
incorporates several technical measures, including buffer zones, soil management, water
management, fertilization, shade trees (intercropping), mulching materials and plant protection.

Keywords: 7ea, organic tea production, current status, conversion.
Ngay nhan bai: 19/5/2025
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NGHIEN CUU ANH HUOGNG CUA LIEU LUONG
PHAN LAN VA vOI BEN SINH TRUGNG
VA NANG SUAT CUA CAY LUA NUOC
TREN DAT NHIEM PHEN TAI XA CAM PHUOC BONG,
THANH PHO CAM RANH, TiINH KHANH HOA
Nguyén Vian Son® *, Tran Thi Thao!, Trinh Thi Van Anh?
Vien Nghién cuu Bong va Phat trién nong nghiép Nha Ho

"Email: nguyenvson79@gmail.com

TOM TAT

bat pheén gay anh hudng bat loi dén tinh chat héa hoc dat va giam nang sudt laa. Do do, trong san
xuat laa nudc trén dat nhiém phén can c6 cac bién phap cai thién nhiam thay ddi hoa tinh cta dat
gitp nang cao nang suat lua. Nghién ctru nay duoc thuc hién nham muc dich danh gia anh huéng
ctia liéu lwong phan lan va voi dén sinh truong va nang suat cay lua nuoc trén dat nhiém pheén tai
x4 Cam Phuoc Pong, thanh phé Cam Ranh, tinh Khanh Hoa (nay 1a phuong Ba Ngoi, tinh Khanh
Hoa). Thi nghiém duoc bo tri khoi hoan toan ngau nhién gém 8 cong thic (CT) , 3 1an lap lai. Két
qua nghién cttu cho thdy, cac liéu lwong phan lan va voi khac nhau duoc thir nghiém cho san xuat
lta nudc (giong lua Pai Thom 8) trén dat nhiém phen tai xa Cam Phudc Dong, thanh pho Cam
Ranh, tinh Khanh Hoa (nay la phuong Ba Ngoi, tinh Khanh Hoa) khong anh hudng dén thoi gian
sinh trudng, chiéu cao cay, s6 bong httu hiéu/m? va khéi luong 1.000 hat. Tuy nhién, anh huong
16n dén kha nang phat trién ctia ré cay laa, ting chiéu dai ré (ting tir 2,1 - 4,9 cm so d6i chimng
(@/c) 1vatr1,3-4,1cm so voi d/c 2) gitp cay hut dinh dudng tot hon, nang suat thu duwoc cao
hon so véi cac CT (@/c). CT (nén (110 kg N + 80 kg K,O + 1,5 tin hitu co vi sinh (HCVS)/ha) +
110 kg P,05/ha + 1.000 kg voi bot tir 6¢ bién/ha) dat nang suit cao nhat 9,2 tan/ha, téng loi
nhuan (29.790.000 dong) déu tang so véi CT (d/c) 1 (18.840.000 dong) va CT (d/c) 2 (18.055.000
déng) > 50% va ty suat 1ai dat 56%.

Tt khéa: Pat phen, Iia, phan lan, voi, nang suat.

trong trong van dé an ninh luong thuc tai ché, 1a
cay trong quen thuoc doi voi nguoi dong bao dan
toc thiéu so6, mang lai hiéu qua trén vung dat tring
thuong xuyén bi ngap nuédc. Tuy nhién, cac tro
ngai ctia dat phén nhu: pH dat thap, ham luong
doc chat Fe, Al cao, thiéu duong chat P, Ca, N [1],
nhom hoa tan trong dat cao gay giam do dai ré,
giam su hap thu cac chat dinh duong nhat la Ca va

1. BAT VAN BE

Cam Phudoc Dong la mot xa nong nghiép
thuoc thanh ph6 Cam Ranh, tinh Khanh Hoa (nay
la phuong Ba Ngoi, tinh Khanh Hoa) vo6i dién tich
dat san xuat nong nghiép khoang 1.465 ha (chiém
20,7% tong dién tich dat tw nhién). Vi tri dia ly, phia
Tay tiép giap voi huyén mién nai Khanh Son va
cac day nui cta tinh Ninh Thuan nhung phia Pong

van chiu anh hudng cua thay triéu va nuéc bién
dang nén phan lon dién tich dat san xuit nong
nghiép tai xa Cam Phuoc Dong 1a dat nhiém phen,
mot phan dién tich dat phén bi nhiém man. Két
qua khao sat tinh hinh san xuat nong nghiép tai xa
Cam Phudc Dong va trén dieén tich dat bi nhiém
phén cho thdy, lda nuéc van la cay trong quan

Mg, tic ché su phat trién cta cay lua [2, 3]. Nhiéu
nghién ctru cho thdy, niang suat lua tréng trén dat
phén co6 thé dat dén 4,5 tdn/ha khi dat duoc cung
cap thém voi voi liéu luong 1a 2 tdn/ha/nam [4 - 6].

Trong tién trinh khai théc, cai tao va st dung
dat pheén ven bién thi viéc nghién ctru, lea chon co
cau cay trong voi cac bién phap ky thuat canh tac
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phu hop, c6 hiéu qua kinh té€ cao va dam bao tinh
bén vimg trong san xuat la van dé hét strc can
thiét. Trén co s& cac két qua nghién ctru truoce day,
thi nghiém duoc thuc hién nham cung cap so lieu
anh hudng cta liéu lwong phan 1an va voi dén sinh
truong va nang sudt cua cay lda nuoc trén dat
nhiém pheén tai x4 Cam Phuéc Dong, thanh pho
Cam Ranh, tinh Khanh Hoa (nay la phuong Ba
Ngoi, tinh Khanh Hoa).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

- Giong lua Pai Thom 8: Chiéu cao cay: 98 -
102 cm, thoi gian sinh truéng: 90 - 95 ngay, chong
chiu tot ray nau va dao on, chiu phén man kha,
khoi luong 1.000 hat: 23 - 24 g, nang suat tit 7 - 9
tan/ha.

- Phan lan: Stt dung lan Van bién: P,O, = 15 -
17%, CaO = 28 - 34%, MgO = 15 - 18%, SiO, = 24 -
30% va céac chat vi luong nhu: B, Mn, Zn, Cu, Co...

- Voi bot: T 6¢c bién va da voi, ché phdm vi
sinh vat (VSV) phan giai xenlulose.

2.2. Pham vi nghién ciru

Thi nghiém duoc ti€én hanh trong vu dong
xuan nam 2023 - 2024 tai thon Sudi Moén, xa Cam
Phuoc Dong, thanh phé Cam Ranh, tinh Khanh
Hoa(nay 1a phuong Ba Ngoi, tinh Khanh Hoa). Mau
dat trong thi nghiém duoc thu theo do sau 1a 0 - 20
cm. Dac tinh dat bo tri thi nghiém duoc trinh bay &
bang 1.

Bang 1. Mot sé dic tinh dat tréng lia nuéc

nhiém phén tai xa Cam Phuéc Pong,
thanh phé Cam Ranh, tinh Khanh Hoa

p(ljlgiltit?:h Don vi tinh Eue; Danh gia
pH (H,0) kg 5,26 |Chua vira [7]
CEC Cmol+/kg | 11,62 | Thap [7]
Chathttuco | (OM, %) 1,92 | Rat thap [8]
N détieu | mgN/100g | 3,36 Thap
Pdetien | 01\;[1{;00 o | 077 |Ritthap [7]
AP* trao d6i | mg/100g | 6,91 Cao

2.3. Phuong phap nghién ctru

2.3.1 BO tri thi nghiém

-'Thi nghiém gom 6 CT va 2 d/c:

CT 1 (d/c 1): Liéu luong phan bon nguoi dan
dang ap dung;

CT2 (@/c2):Nén (110 kg N + 80 kg K,0 + 1,5
tan HCVS) /ha + 70 kg P,O./ha;

CT 3: Nén + 70 kg P,O-/ha + 500 kg voi bot tir
da voi/ha;

CT 4: Nén + 70 kg P,0s/ha + 500 kg voi bot tir
oc bién/ha;

CT 5: Nén + 110 kg P,O5/ha + 1.000 kg voi bot
ttr d4 voi/ha;

CT 6: Nén + 110 kg P,05/ha + 1.000 kg voi bot
tir 6c bién/ha;

CT 7: Nén + 150 kg P,05/ha + 1.500 kg voi bot
tir da voi/ha;

CT 8: Nén + 150 kg P,05/ha + 1.500 kg voi bot
ttr 6c bién/ha.

- Cac CT duoc bo tri theo phuong phap khoi
day dt ngau nhién hoan toan véi 3 1an nhéc lai va
dién tich moi 6 thi nghiém nho 1a 50 m?.

2.3.2. Ky thudt canh tic

- Lam dat:

+ Trudce khi cay dat 1an 1: Bon 100% luong voi
bot va ché pham vi sinh vat phan giai xenlulose.
Sau d6 tién hanh thdo nudc vao rudng va ngam dé
rira phen.

+ Truoc khi cay lan 2: Thao kiét nuoc dé ria
phén va bon 16t toan bo phan httu co vi sinh va
phan lan dé€ ting hoat dong ctia hé vi sinh vat phan
giai rom ra.

+ B6n 16t trude khi trang phang ruong dé gieo:
20% dam va 20% kali.

+ Can trang ruong that phang dé 4p dung bién
phap thao nudc rira phen dat hiéu qua. Xung
quanh 6 thi nghiém tién hanh lén lip (ranh sau 20
cm va thoat duoc hét nuoc khi ti€én hanh rita
phén).

- Phuwong phap bon phan:

26 NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 8/2025



KHOA HOC & CONG NGHE

Boén thuc 1an 1 (sau sa 10 - 12 ngay): Bon 20%
dam.

Boén thuc 1an 2 (sau sa 20 - 22 ngay): Bon 30%
dam + 40% kali.

Boén thuc 1an 3 (sau sa 45 - 50 ngay): Bon 30%
dam + 40% kali.

- Rtra phén: Sau khi lua két thuc dé nhanh thi
thao kho ruong dé rira phén. Giai doan lua lam
dong nén thao nudc rira pheén 1 - 2 1an dé bo ré lua
khéng bi ngo doc.

- Quan ly co dai: Cay lat dat som sau thu
hoach, san phang ruong, lam dat ky, diéu tiét nuoc
hop ly dé han ché hat c6 ndy mam; cat bo soém cac
bong co trudc khi két hat. Khi can stt dung thuoc
diéet co6 phai theo huong dan ctia nha san xuat.

- Quan ly sau, bénh: Bam sat va theo doi chat
ché, du tinh, du bao cac loai sau, bénh hai & ting
thoi diém do bao vé thuc vat dia phuong thong
bao. Két hop theo doi kiém tra, néu phat hién
som cac loai doi twong nguy hiém nhw: Pao on,
kho van, bac 14, ray nau, ray lung trang, sau cuon
14, sau duc than... dé phong trir kip thoi bing
thuoc diac hiéu. St dung thuéc can tuan tha
nguyén tic 4 dung theo chi dao cta can bo bao vé
thuc vat.

- Thu hoach: Thu hoach khi c6 85 - 90% s6 hat
trén bong da chin.

2.3.3. Cdc chi tiéu va phurong phap theo doi

- Cac chi tieu vé sinh truéng, phat trién va
nang suat laa: Cac chi tiéu va phuong phap theo
doi duoc ap dung theo TCVN 13381-1:2021 [9].
Cac chi tieu theo doi cu thé nhu sau: Thoi gian
sinh trudng, chiéu cao cay, chiéu dai ré giai doan
dé nhanh, s0 bong httu hiéu/m? s6 hat
chiac/bong, ty 1e 1ép, khoi luong 1.000 hat, nang
suat ly thuyét, nang suat thuc thu.

- Phuong phap danh gia hiéu qua kinh té:

+ Ty suat chi phi loi nhuan can bién (MBCR):

\BCR= Tong gif rf sén hnyng cia cong thic thirnghiém - Tong gid ti sin lvong cia cong thic d0i ching

Tong ch phi cia cong thic thir nghiém - Tong ch phi cia cong thic d0f chimg
Tiéu chi danh gia:
Néu MBCR < 1,5: Loi nhuan thap, khong nén
ap dung;

Néu MBCR = 1,5 - 2,0: Loi nhuan trung binh,
c6 thé chap nhan duoc;

Néu MBCR > 2,0: Loi nhuan cao, chiap nhan
cho phat trién.

+ Téng chi phi: Téng chi phi = Chi phi vat tue +
Chi phi cong lao dong + Chi phi khau hao thiét bi
tudi + Chi phi nang luong tudi nudec.

+ Téng doanh thu: Téng doanh thu = Nang
suat (kg/ha) x Gia ban (dong/kg).

+ Lai thuan: Lai thuan = Téng doanh thu -
Téng chi phi.

+ Ty suat 1ai so véi von dau tu:

Lai thuan

Ty suat lai = m

2.4. Thu thap va xt ly s6 liéu

S6 lieu theo doi duoc tinh toan bang phan
mém Microsoft Excel. Phan tich ANOVA trén
phan mém MSTATC. Phan hang cac muc ctia cac
yéu to va gitta cac nghiém thic theo Duncan véi o
=0,05 hoac 0,01.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng cia liéu lrong phan lan va véi
dén céc chi tiéu sinh trudng cha cay lia nudc trén
dat nhiém phén tai x4 Cam Phuéc Pong, thanh
phd Cam Ranh, tinh Khanh Hoa

Cac CT bon lan va voi voi cac liéu luong khac
nhau khong anh huong dén thoi gian sinh truong
va chiéu cao cay lua nudc trén dat nhiém pheén tai
xa Cam Phuoc Dong, thanh phé Cam Ranh. Thoi
gian sinh truong ctia cac CT thi nghiém dao dong
tr 105,7 - 106,7 ngay, con CT (d/c) 1 1a 106 ngay
va CT (d/c) 21a 105,7 ngay. Chiéu cao cay ctia cac
CT thi nghiém dao dong tur 84,6 - 86,5 cm, con d/c
11a83,8cmvad/c21a 83,9 cm.

Chiéu dai ré duoc tién hanh do tai giai doan cay
laa dé nhanh. Két qua cho thay, chiéu dai ré c6 xu
huong tang khi taing lwong bon phan lan va voi va
¢o su sai khac c6 y nghia so véi CT (d/c). Khi bon
CT (nén + 70 kg P,Os/ha + 500 kg voi bot (tir da voi
va oc bién)) chiéu dai ré 1a 20,0 cm va 20,5 cm
tuong tng, dai hon CT (d/c) 1 (17,9 cm), c6 y nghia
thong ké va tuong duong véi CT (d/c) 2 (18,7 cm).
Khi ting liéu luong bon phan 1an va voi voi CT (nén
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+ 110 kg P,Os/ha + 1.000 kg voi bot (tir d4 voi va oc
bién)) chiéu dai ré ting lén tuwong tmg 1a 22,7 cm va
22,8 cm, dai hon CT (d/c) 1 va CT (d/c) 2 coy
nghia thong ké. Tuy nhién, khi tang liéu luong bon
phan 1an va voi voi CT 7 ((nén + 150 kg P,O./ha +
1.500 kg voi bot (tir da voi va oc bién)) c6 xu huong
giam voi chiéu dai ré twong tng la 21,7 cm va 21,0
cm, van dai hon CT (d/c) 1 va CT (d/c) 2 c6y

nghia thong ké. Tré ngai 16n nhat trén dat nhiém
phén 1a nhom hoa tan trong dat cao gay giam do dai
ré, giam su hap thu cac chat dinh duong nhat la Ca
va Mg, tic ché su phat trién cta cay lua [2, 3]. Diéu
nay cho thay, khi st dung liéu luong phan 1an va voi
hop ly dé cai tao dat pheén tai x4 Cam Phudc Dong
giup ré cay lua phat trién tot, hap thu dinh duong
manh hon (Bang 2).

Béng 2. Anh hudéng ciia lidu luong phan 14n va véi dén cac chi tiéu sinh trudng ctia cay lia nuée
trén dat nhiém phén trong vu déng xuan 2023 - 2024 tai xa Cam Phuéc Dong,
thanh phd Cam Ranh, tinh Khanh Hoa

T oT Thoi gian si‘nh truémg Chiéu cao cay Chiéu dai ré

(ngay) (cm) (cm)

1 CT (d/0) 1 106,0 83,8 17,9
2 CT (d/c) 2 105,7 83,9 18,7
3 CT3 106,3 84,6 20,0
4 CT4 106,7 85,6 20,5
5 CT5 106,0 86,5 227
6 CT6 106,7 86,1 22,8
7 CT7 105,7 86,3 21,7
8 CT8 106,0 86,2 21,0
CV (%) 0,86 2,01 10,6

LSD, ,; ns ns 187

Ghi chu: ns: Sai khac khong co y nghia thong ké.

3.2. Anh huéng ciia liéu lrong phan lan va véi
dén cac yéu t6 cdu thanh ning suit cta cay lua
nudc trén dat nhiém pheén tai xa Cam Phuéc Dong,
thanh phd Cam Ranh, tinh Kh4anh Hoa

Két qua nghién cttu ctia Hoang Quoc Chinh
(2013) [10] cho rang, & dat pheén tiém tang bén lan
c6 anh hudéng dén cac chi tieu cau thanh nang
suat, dan toi su khac biét vé nang suat so voi nén
khong bon lan. Két qua danh gia anh hudng cta
liéu lwong phan 1an va voi dén cac yéu t6 cau thanh
nang suat cta cay ltua nudc trén dat nhiém phen tai
xa Cam Phuoc Pong, thanh pho Cam Ranh duoc
trinh bay tai bang 3 cho thay:

- S6 bong hitu hiéu/m? Bén phan lan va voi cho
cay lua nuoc trén dat nhiém pheén cta cac CT khac
nhau khong ¢6 su sai khac so voi CT (d/c) 1 va CT
(@/c) 2. S6 bong hitu hiéu/m? ctia cac CT dao dong
tir 578,7 - 587,3 bong; CT 6 (nén + 110 kg P,O-/ha +

1.000 kg voi bot tir 6c bién/ha) co s6 bong hitu
hiéu/m?* nhiéu nhat (587,3 bong) va it nhat 1a CT 4
(nén + 70 kg P,O./ha + 500 kg voi bot tir oc
bién/ha) voi s6 bong hiru hieu/m?1a 578,7 bong.

- S6 hat chic/bong: S6 hat chac/bong (ty 1é
hat chac) do dac tinh di truyén ctia giong nhung
n6 chiu anh hudng cua ky thuat canh tac va diéu
kién moi truong, 1a yéu t6 quan trong quyét dinh
dén nang suat [11]. Cac CT bon phan lan va voi voi
cac liéu luong khac nhau c6 su khac nhau vé so
hat chac/bong va sai khac c6 y nghia so vdi cac
CT (d/c), dao dong tir 49,7 - 55,4 hat chac/bong.
Trong d6, CT 6 (nén + 110 kg P,O./ha + 1.000 kg
voi bot tir 6¢ bién/ha) c6 s6 hat chac/bong cao
nhat (55,4 hat), cao hon CT (d/c) 1 (44,0 hat) va
doi ching 2 (46,9 hat) c6 y nghia thong ké. Thap
nhat1a CT 3 (nén + 70 kg P,O-/ha + 500 kg voi bot
ter da voi/ha) voi so hat chac/bong 1a 49,7 hat, cao
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hon CT (d/c) 1 c6 y nghia thong ké va tuong
duong voi CT (d/c) 2.

- Ty 1é hat lép: Két qua & bang 3 cho thay, khi
tang liéu luong phan lan va voi gitp gam ty 1¢ hat
lép/bong. CT 8 (nén + 150 kg P,O./ha + 1.500 kg
voOi bot tir 6¢ bién/ha) cho ty 1é hat lép thap nhat
(10,2%) thap hon CT (d/c) 1 (16,6%) va CT (d/c) 2
(14,9%) co y nghia thong ké. Con CT 4 (nén + 70
kg P,O:/ha + 500 kg voi bot tir 6c bién/ha) cho ty
lé hat 1ép cao nhat (13,8%), tuong duwong voi CT

(@/c) 2; tuy nhién, van thap hon CT (d/c) 1 céy
nghia thong ke.

- Khoi luong 1.000 hat: Bon phan 1an va voi voi
cac liéu luong khac nhau khong c6 su khac nhau
vé khoi luong 1.000 hat so véi 2 CT (d/c), dao
dong tir 28,1 - 29,2 g; trong khi d6, CT (d/c) 1 cé
khoi luong 1.000 hat 1a 27,9 g va CT (d/c) 2 1a 28,0
g. Khoi luong 1.000 hat cht yéu do di truyén quyét
dinh [11].

Béng 3. Anh huéng ctia lidu luong phan lan va véi dén thanh phén ning sudt ctia cay lia nuée
trén dat nhiém phén trong vu dong xuan 2023 - 2024 tai xa Cam Phuéc Dong,
thanh phd Cam Ranh, tinh Kh4anh Hoa

TT CT S6 bong hitu S6 hat chac/bong | Tylé hatlép |Khoiluong 1.000
hiéu/m? (bong) (hat) (%) hat (g)
1 CT (/o)1 557,0 44,0 16,6 27,9
2 CT (d/c) 2 569,0 46,9 14,9 28,0
3 CT3 583,3 49,7 134 28,1
4 CT4 578,7 50,2 13,8 28,5
) CT5 586,0 53,2 11,2 29,0
6 CTé6 587,3 55,4 10,4 28,8
7 CT7 584,0 53,3 10,9 29,2
8 CT8 587,0 52,5 10,2 28,9
CV (%) 221 492 7,34 2,39
LSD, s ns 4,31 161 ns

Ghi chu: ns: Sai khic khong co y nghia thong ké.

3.3. Anh hudng ciia liéu lrong phan lan va véi
dén ning suit cta cay lia nu6c trén dit nhiém
phén tai x4 Cam Phuéc Dong, thanh phd Cam
Ranh, tinh Khanh Hoa

- Nang suat ly thuyét: Nang suat ly thuyét co
su sai khac co6 y nghia gitta cac CT bon lan va voi
so voi cac CT d/c, dao dong tur 8,1 - 9,4 tan/ha.
Trong @6, CT 6 bon nén + 110 kg P,0-/ha + 1.000
kg voi bot tir 6c bién/ha cho ning suat ly thuyét
cao nhat (9,4 tan/ha), thap nhat 1a CT 3 (nén + 70

kg P,Os/ha + 500 kg voi bot tir da voi/ha) véoi nang
suat ly thuyét dat 8,1 tdn/ha (Bang 4).

- Nang suat thuc thu: Két qua & bang 4 cho
thay, nang suat lua thuc thu duoc céi thién co y
nghia khi bon phan lan va voi & cac liéu luong
khac nhau. Nang suat thuc thu bién dong tit 7,9 -
9,2 tan/ha, thap nhat & cong thicc 3 (nén + 70 kg
P,Os/ha + 500 kg voi bot tir da voi/ha) voi nang
suat thuc thu dat 7,9 tdn/ha, tuong duong véi CT
(@/c) 2 (7,3 tan/ha) va cao hon CT (d/c) 1 (6,7
tan/ha) c6 y nghia thong ke. Cao nhat 1a CT 6
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(nén + 110 kg P,0/ha + 1.000 kg voi bot tir 6¢
bién/ha) voi nang suat thuc thu dat 9,2 tdn/ha, cao
hon CT 1 (d/c) 1va CT 2 (d/c) 2 c6 y nghia thong
keé. Két qua nay phu hop voi két qua nghién ctu
ctia Hoang Quéc Chinh (2013) [11], khi cho rang
trén ca 2 loai dat phén (phén tiém tang va phén
hoat dong) nang suat lua tang theo muc dau tu lan,
nhung tt mic bon 120 P,O./ha nang suat tang
khong nhiéu nhu cac mirc dudi 120 P,O./ha. Nhuw
vay, trén dat nhiém phén hiéu qua cta voi gitp pH
dat gia ting, tang Ca trong dat, gitp giam doc chat
AP trong dat, gitp cay phat trién tot va cho nang

suat cao hon so voi khong bon [12, 13]. Két qua
nghién ctru cua Suswanto va cs (2007) [4] cho
thay, trén dat laa nhiém phén ning suat lua dat
cao nhat 7,5 tan/ha khi bon 4,5 tan voi magie/ha.
Két qua nghién ctru ctia Breemen (1976) [14] cho
biét, mirc do cta cac ion gay doc cong voi thiéu P
(0 dang dé tieu) l1a yéu t6 quan trong nhat doi voi
sinh trudng, phat trién va nang suat lda nuoc trén
dat nhiém pheén, do d6 b6 sung lan & dang dé tiéu
giup cay lua trén dat nhiém pheén sinh truong, phat
trién tot va ting nang suat.

Béng 4. Anh hudng ctia liéu lrgng phan 1an va véi dén ning sudt clia cay lia nuée trén dt nhiém phen
trong vu dong xuan 2023 - 2024 tai x4 Cam Phudc Dong, thanh phd Cam Ranh, tinh Khanh Hoa

TT Cong thiic Nang sgéit ly thuyét Nang 51,151't thuc thu
(tan/ha) (tin/ha)

1 CT (d/0) 1 6,8 6,7

2 CT (d/¢) 2 75 73

3 CT3 8,1 79

4 CT4 8,3 8,1

) CT5 9,0 8,9

6 CTé6 9,4 9,2

7 CT7 9,1 9,0

8 CT8 8,9 8,9
V%) 563 531
LSDy5 0,82 0,76

Hinh 1. (a) Lam b¢ chia 16 thi nghiém va bén 1an, (b) Bén voi thi nghiém, (c) Toan canh
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3.4. Panh gia hiéu qua kinh té ctia viéc bén
phén 1an va véi véi cac liéu luong khac nhau cho
cay ltia nuoc trén dat nhiém phén tai xd Cam Phuoc
Pong, thanh phé Cam Ranh, tinh Khanh Hoa

Trong lwa chon giai phap canh tac lua, ngoai
nang suat, chi phi va loi nhuan ciing 1a yéu t6 co
ban anh huong dén quyét dinh lua chon giai phap
canh tac ctia nong dan. Két qua danh gia hiéu qua
kinh té ctia viec bon phan lan va voi voi cac liéu
luong khac nhau cho cay lua nuoc trén dat nhiém
phén tai x4 Cam Phuoc Pong, thanh phdé Cam
Ranh trong vu dong xuan 2023 - 2024 dwoc trinh
bay tai bang 5 cho thay:

- Téng thu & cac cong thire thi nghiém cao hon
CT (d/c) 1tix 10,8 - 22,5 trieu ddong/ha/vu va hon
CT (d/c) 2 tt 5,4 - 17,1 triéu dong/ha/vu, cht yéu
do nang suat cao. Trong d6, CT 6 (nén + 110 kg
P,0;/ha + 1.000 kg voi bot tir 6¢ bién/ha) cho tong
thu cao nhat 82,8 trieu déng/ha/vy; thap nhat la
CT 3 (nén + 70 kg P,Os/ha + 500 kg voi bot tir da

voi/ha) voi téng thu dat duoc la 71,1 trieu
déng/ha/vu.

- Téng chi phi san xuat cta cac cong thic thi
nghiém cao hon so véi CT (d/c) 1 tir 8 - 13 triéu
doéng/ha/vu va tir 3 - 8 trieu dong/ha/vu so voi CT
(@/c) 2. Cheéch lech chi phi nay do chi phi liéu
luong phan bon va voi sit dung. Cac chi phi khac
nhu: Thuoc bao vé thuc vat, cong cham soc... xem
nhu hoan toan giong nhau.

- Loi nhuan: Tat ca cac CT thi nghiém déu c6
loi nhuan cao hon so voi 2 CT d6i ching. Trong
do6, CT 6 (nén + 110 kg P,0-/ha + 1.000 kg voi bot
tir 6¢ bién/ha) cho loi nhuan cao nhat 29,79 trieu
déng/ha/vu, cao hon CT (d/c) 1 1a 10,95 triéu
déng/ha/vu va cao hon CT (d/c) 2 1a 11,735 triéu
déng/ha/vu. CT c6 loi nhuan thap nhat 1a CT 3
(nén + 70 kg P,O./ha + 500 kg voi bot tr da
voi/ha) voi loi nhuan thu duwoc 20,665 triéu
déng/ha/vu, cao hon CT (d/c) 1 1a 1,825 triéu
déng/ha/vu va cao hon CT (d/c) 2 1a 2,61 triéu
déng/ha/vu.

Bang 5. Hiéu qua kinh té€ ctia cac CT boén lan va voi khac nhau cho cay lia trén dat nhiém phén trong vu
dong xuan nim 2024 - 2025 x4 Cam Phuoc Pong, thanh phé Cam Ranh, tinh Khanh Hoa

) MBCR
R ) Nang suat Tong thu Téng chi Loi nhuan | Ty suat
Cong thuc . . R R . Sovéi | So véi
(tan/ha) (dong) (dong) (dong) lai ovoi | Sovoi
(d/c) 1 |(d/c) 2
CT (d/o)1 6,7 60.300.000 42.460.000 18.840.000 0,45
CT (d/c) 2 7,3 65.700.000 47.645.000 18.055.000 0,38
CT3 7,9 71.100.000 50.435.000 20.665.000 0,41 0,10 0,16
CT4 8,1 72.900.000 50.435.000 22.465.000 0,45 0,12 0,23
CT5 8,9 80.100.000 53.010.000 27.090.000 0,51 0,15 0,23
CT6 9,2 82.800.000 53.010.000 29.790.000 0,56 0,17 0,29
CT7 9,0 81.000.000 55.385.000 25.615.000 0,46 0,11 0,15
CTS8 8,9 80.100.000 55.385.000 24.715.000 0,45 0,14 0,19

Ghi chu: MBCR: Ty suét loi nhudn can bién.
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- Ty suat lai: Trong cac cong thiec thi nghiém,
CT 3 (nén + 70 kg P,O-/ha + 500 kg voi bot tir da
voi/ha) co ty suat lai thap nhat (0,41), thap hon so
voi CT (d/c) 1 (0,45) va cao hon CT (d/c) 2 (0,38).
Céac CT con lai déu c6 ty suat 1ai cao hon CT (d/c)
2 va tuong duwong CT (d/¢) 1.

- Ty suat chi phi loi nhuan can bien (MBCR):
So véi CT (d/c) 1, hau hét cac CT thi nghiém déu
c6 ty suat chi phi loi nhuan can bién & mtc thap <
0,15; ngoai trit CT 6 c6 ty suat loi nhuan can bién
trung binh (= 1,5 - 2,0). Tuy nhién, so voi CT (d/c)
2, tat ca cac CT thi nghiém déu cho ty suat loi
nhuan can bién tir trung binh dén cao; trong do,
CT 6 cho ty suat loi nhuan can bién cao nhat
(0,29), thap nhat la CT 7 véi ty suat loi nhuan can
bién 1a 0,15.

Nhu vay, trén co sé vé nang suat, loi nhuan va
ty suat loi nhuan can bién da phan tich & trén cho
thay, CT 6 (nén + 110 kg P,O-/ha + 1.000 kg voi
bot tir 6¢ bién/ha) cé hiéu qua tot nhat va chap
nhan cho phat trién vao san xuét.

4. KET LUAN

Céc liéu luong phan 1an va voi khac nhau duoc
thit nghiém cho san xuat lua nuéc (giong lua Dai
Thom 8) trén dat nhiém phén tai xa Cam Phuoc
bong, thanh pho Cam Ranh, tinh Khanh Hoa
khong anh hudng dén thoi gian sinh truong, chiéu
cao cay, s6 bong hitru hiéu/m? va khoi luong 1.000
hat. Tuy nhién, anh hudéng lon dén kha niang phat
trién cta ré cay lua, tang chiéu dai ré (ting tir 2,1 -
49 cmso (d/c) 1vatr1,3-4,1cm so voi (d/c) 2
giap cay hut dinh duong tot hon, ning suat thu
duoc cao hon so voi cac CT d/c. CT (nén (110 kg
N + 80 kg K,O + 1,5 tan HCVS)/ha) + 110 kg
P,0O:/ha + 1.000 kg voi bot tir 6¢ bién/ha) dat nang
suat cao nhat 9,2 tidn/ha, téng loi nhuan
(29.790.000 dong) déu tang so voi CT (d/c) 1
(18.840.000 dong) va CT (d/c) 2 (18.055.000 dong)
> 50% va ty suat 1ai dat 56%.
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RESEARCH ON THE EFFECT OF P,0; AND CaCO; DOSAGE ON THE GROWTH AND YIELD
OF RICE ON ACID SULFATE SOILS IN CAM PHUOC DONG COMMUNE,
CAM RANH CITY, KHANH HOA PROVINCE

Nguyen Van Son!, Tran Thi Thao!, Trinh Thi Van Anh?
!Nha Ho Research Institute for Cotton and Agricultural Development
Abstract

Acid sulfate soils adversely affect soil chemistry and reduce rice yield. Therefore, in rice
production on acid sulfate soils, it is necessary to have improvement measures to change soil
chemistry to help increase rice yield. This study was conducted to evaluate the effects of P,O; and
CaCO, doses on rice growth and yield on acid sulfate soils in Cam Phuoc Dong commune, Cam
Ranh city, Khanh Hoa province. The experiment was arranged in a completely randomized block
design with 8 treatments and 3 replications. The results showed that different doses of P,O5; and
CaCO, tested for rice production (Dai Thom 8) on acid sulfate soil in Cam Phuoc Dong
commune, Cam Ranh city, Khanh Hoa province did not affect the growth period, plant height,
effective number of flowers/m? and weight of 1,000 grains. However, it greatly affects the ability
of rice roots to develop, increasing root length increased from 2.1 - 4.9 cm compared to control 1
and from 1.3 - 4.1 cm compared to control 2) helps plants absorb nutrients better, and the yield is
higher than the control. The formula of (Base fertilizer (110 kg N + 80 kg K,O + 1.5 tons organic
microbial fertilizer)/ha) + 110 kg P,Os/ha + 1,000 kg CaCO,) from sea snails/ha achieves the
highest yield of 9.2 tons/ha, the total profit (29,790,000 VND) increased compared to control 1
(18,840,000 VND) and control 2 (18,055,000 VND) > 50% and profit margin reached 56%.

Keywords: Acid sulfate soils, rice, P,O5; CaCO,, yield.
Ngay nhéan bai: 15/4/2025

Ngay chuyén phén bién: 13/6/2025

Ngay thong qua phan bién: 20/6/2025

Ngay duyeét dang: 8/7/2025
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XAC BINH LUONG PHAN HUU CO TU PHU PHAM
NONG NGHIEP THAY THE PHAN VO CO CHO
CAY CAI BAP THEO MO HIiNH NONG NGHIEP TUAN HOAN

Nguyén Xuan Hoa!, Phan Qudc Hung!, Nguyén Thi Ngoc Dinh?*, Cao Trudng Son?,
Nguyén T Diép’, Nguyén Tho Hoang', Ha Vin Ta!, Tran Duy Tung®

!Khoa Tai nguyén va Moi truong, Hoc vién Nong nghiép Viét Nam

?Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam

’Ban Khoa hoc va Cong nghé, Hoc vién Nong nghiép Viét Nam

"Email- ngocdinhhaul @gmail.com

TOM TAT

Dé san xuat nong nghiép tuan hoan, bén vimng thi mot trong nhitng giai phap hitu hiéu 1a tng
dung ché pham vi sinh xit Iy phu phdm nong nghiép thanh phan hitu co. Thi nghiém mot nhan t6
duoc bo tri theo kiéu khoi ngau nhién day da voi 5 cong thiee (CT) phan bon va 3 lan nhéc lai
nham muc dich xé4c dinh luong phan httu co duoc xtt Iy bang ché phidm vi sinh tir phu phdm nong
nghiép thay thé phan vo co doi voi sinh trudng, sinh ly, nang suat va chat luong cay cai bap. Két
qua nghién cttu cho thdy, bén phan hitu co thay thé phan vo co da tang céc chi tiéu sinh trudng,
sinh ly, cac yéu t6 c4u thanh nang sudt, nang suét va chat luong cta cai bap. Thay thé 50% luong
phan vo co bang phan hitu co cho céc chi tiéu sinh trudng, sinh ly, cac yéu t6 cdu thanh nang suat
va nang suat cao hon c6 y nghia so voi cac muc bon khac, cao hon so véi doi chimg (bon 100%
phan vo co). Nang suét thuc thu ctia mitc bon phan hitu co trén dat cao nhat c6 y nghia voi 33,5
tan/ha, cao hon 45,65% so voi doi ching. Vi thé, c6 thé thay thé 50% luong phan vo co bang phan
hitu co @é xay dung mo hinh san xudt cai bap vira ddm bao an toan, ting nang suat va chat luong

cho cai bap.
Tte khéa: Ché pham vi sinh, phdn hiru co; cdi bap, quan Iy moi truong nong nghiép, nong nghiép
tuan hoan.
1. BAT VAN BE chua dat, su lang dong nito va pha hiy nguon nudc

[3]. Nhimng tac dong tiéu cuc ctia cac bién phap
canh tac nong nghiép cé thé bi ddo nguoc bing
cach st dung hiéu qua cac chat cai tao dat hitu co
(tan du cay trong, phan chudng, phan compost va
than sinh hoc), c6 thé st dung riéng ré hodc két
hop voi phan dam t6i wu dua trén bién phap quan
ly luong dam doi voi timg giai doan sinh truong
khac nhau cta cay trong [4]. Phan hitu co c6 thé
cung cap nhiéu loai dinh duong va nguéon niang
luong cho vi sinh vat dat, thuc ddy qua trinh trao
d6i chat va hoat dong cta vi sinh vat, tir do lam

Cai bap (Brassica oleracea) 1a mot trong nam
loai cay rau quan trong nhat thuoc ho thap tu, 1a
loai cay hai 14 mam c6 14 cudn chat tao thanh bap
[1]. Theo thong ké ctia FAO STAT (2024), dién
tich tréong cai bap cta thé gioi 1la 2.358.985 ha,
trong d6 dién tich trong cai bap caa Viét Nam la
38.516 ha (chiém 1,63% dién tich cua thé gioi),
nang sudt cai bap ctia Viet Nam 1a 30,25 tan bang
96,7% nang suat cai bap cta thé gioi [2].

Phan vo co co thé cung cdp cac nguyeén to

thiét yéu doi voi su phat trién ctia cay trong va
dong vai tro trong viéc duy tri an ninh luong thuc &
Viet Nam. Tuy nhién, bon qua nhiéu phan vo co co
thé dan dén cac van dé vé moi truong nhu: Lam

tang toc do sinh truong va hoat dong ctia chung
[5]. Nho nhing dac tinh nay, phan bén httu co co
y nghia quan trong trong hé thong san xuit nong
nghiép.
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Nghién cttu nay nham muc dich x4c dinh
luong phan vo co duogc thay thé bang phan hiru co
tao ra tir ché pham vi sinh t6i vu nhat doi voi nang
suat va chat luong cay cai bap.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat lieu

Giong cai bap F1 Grand KKcross (G1) Cong ty
TNHH Gi6ng cay trong Takii Viet Nam.

Phan bon hitu co duoc tao thanh tir sit dung
ché pham vi sinh xtt ly phu phdm nong nghiép (N
téng so: 0,72%, P,O; tong so: 0,3%, K,O tong so:
4,37%, do am: 42,19%, chat hitu co: 24,53%, pH: 7,5)
[6]; phéan vi sinh Song Gianh HC-15; phan dam uré
Ha Bac (N 46,3%); phan supe lan (Lam Thao 17%
P,05), phan kali clorua Ha Anh (60% K,O).

2.2. Phuong phap nghién ctru
2.2.1 B tri thi nghiém

Thi nghiém mot nhan t6 duoc bo tri theo kiéu
khoi ngau nhién day da (RCBD) v6i 5 CT (1 CT
doi ching va 4 CT thi nghiém bon phan hitu co dé
thay thé 25, 50, 75, 100% phan vo co) va 3 lan nhac
lai cho méi CT. Téng so CT thi nghiém 1a 15. Méi
0 thtt nghiém 1a 10 m?, tong dién tich thtt nghiém
1a 150 m?

CT thi nghiém nhu sau:

CT1 (béi ching - d/c): St dung 100% phan
bon vo co (100 kg N + 120 kg P,O; + 120 kg K,0).

CT2: 75% phan vo co + 25% phan hitu co thay thé.
CT3: 50% phan vo co + 50% phan hitu co thay thé.
CT4: 25% phan vo co + 75% phan hitu co thay thé.
CT5: 100% phan hitu co thay thé.

Nén phan bon cho 1 ha 1a 6 tin phan chuéng va
1.000 kg phan hitu co vi sinh/ha. Luong phan bon
vo co thay thé phan hitu co duoc tinh toan dua trén
luong dam téng s6 trong phan hitu co. Thi nghiém
duoc tién hanh trong vu dong xuan nam 2023 -
2024, trong cai bap vao ngay 14/11/2023 tai Khu thi
nghiém, Khoa Tai nguyén va Moéi truong, Hoc vién
Nong nghiép Viet Nam c6 toa do 21°00°01 N -
105°09°32 E. Cay con 25 ngay tudi duoc dem trong.
Ludng cai bap rong 1 m, cai bap trong véi khoang
cach hang cach hang 60 cm, cay cach cay 40 cm.
Thi nghiém duoc cham soc theo quy trinh ky thuat

san xudt rau an toan cta S& Nong nghiép va PINT
thanh pho Ha Noi (2010) [7].

2.2.2. Chi tiéu va phuong phap theo doi

Cac chi tiéu sinh truong, sinh 1y duoc do cho 5
cay/lan nhéc lai bao gom: Thoi gian sinh truéng
(TGST); s6 la/cay; chi s6 SPAD (do bang may
SPAD-502 (Konica-Minolta 502, Nhat Ban); ham
luong nudc trong than 1a.

Chi tiéu cac yéu t6 ciu thanh ning suat va
nang suat, chat luong: Cac chi tieu do 3 bap/lan
nhéc lai bao gdm: Puong kinh bap (cm), chiéu cao
bap (cm), khoi luong trung binh bap tuoi (g), nang
suat ly thuyét (tdn/ha), nang suat thuc thu
(tan/ha), d0 cung (kgf) (do bang may Friut
Hardness Tester FHT-1122), do Brix (do bang
Milwaukee 882), khoi luong bap kho (g/bap), cac
chi tiéu trong san ph4m bap (moi lan nhac lai phan
tich 3 bap) bao géom: Ham luong NO, xac dinh
theo 10 TCN 457-2001 [8], ham luong vitamin C
TCVN 6427-2:1998 [9], chat xo xac dinh theo
TCVN 5714:2007 [10], duong téng s6 TCVN 4594-
1988 [11].

2.2.3. Phuong phap xit Iy so liéu

S6 lieu duoc xtt Iy thong ké biang phuong phap
phan tich phuong sai (ANOVA) st dung phan
mém thong ké sinh hoc Minitab 16. Tiéu chudn
Tukey duoc stt dung dé so sanh su sai khac gitra
gia tri trung binh & do tin cay 95%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia lugng phan hitu co thay
thé phan vo co @én cac chi tiéu sinh trudng, sinh ly
ctia cay cai bdp

Béng 1. Anh hudng ctia lugng phan hitu co thay
thé phan vo co dén thoi gian sinh truéng clia cay

cai bap
Cong T hO:l. g?an tur troilg den.. .Al(nga’ly)
thite Traila Cuon Keét thuc
bang bap thu hoach
CT1
35 45 76
®/0
CT2 36 46 78
CT3 36 47 78
CT4 37 47 81
CT5 38 48 82

Ghi chu: NST: Ngay sau trong.
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Thoi ky trdi I bang: Két qua theo doi thoi ky
trai 1a bang ctia mot so giong cai bap cho thay, thoi
ky trai 1a bang cua cac CT kéo dai tir 34 - 38 ngay,
cac CT bon phan hitu co thay thé phan vo co déu
c6 so ngay trai 14 bang cao hon tir 1 - 3 ngay so voi
CT1 bon 100% phan vo co.

Thoi ky cuon bap: Thoi gian cudn bap cta cac
CT thi nghiém dao dong trong khoang 45 - 48

NST. CT c6 thoi gian cuon bap muon nhat 1la CT5.
Cac CT bon phan hitu co thay thé déu cé thoi gian
cuodn bap ting tir 1 - 3 ngay so voi CT1 (B/c¢).

Téng thoi gian sinh truéng cua cac CT bién
dong tir 76 - 80 ngay, CT5 c¢o thoi gian sinh trudong
dai nhat, cao hon 6 ngay so véi CT1 (B/c) (Bang
1).

Béng 2. Anh hudng ciia lugng phan hitu co thay thé phan vo co dén chiéu cao cay cai bip

Ngay sau trong... (cm)
Cong thuc
17 NST 31 NST 38 NST 45 NST 52 NST
CT1 ®/c) 3,6a 17,5a 23,5a 26,6a 26,8a
CT2 4,3a 17,5a 24.9a 28,3a 28,6a
CT3 4,1a 17,2a 24,6a 27,1a 27,3a
CT4 5,0a 17,7a 25,3a 28,3a 28,7a
CT5 4,6a 16,3a 24,1a 27,2a 28,0a

Ghi chu: Céc gid tri trung binh cung cot mang mii cung chir cdi 14 sai khdc khong co y nghia thong
ké 6 do tin cay 95% va nguoc lai khi khdc chir Ia khdc nhau 1a sai khdc co y nghia. NST: Ngdy sau trong.

Chiéu cao cay cta cay cai bap ting dan qua
cac lan theo doi, chi theo doi dén 52 NST & tat ca
cac CT. Cac CT bon phan hitu co thay thé phan vo
co khong lam anh hudng dén chiéu cao cay cua
cay cai bdp & tét ca cac giai doan theo doi. O giai
doan 52 NST chiéu cao cay cta cay cai bap dao
dong tir 26,8 - 28,7 cm. CT4 cho chiéu cao cay cao
nhat, tiép dén 1a CT2 (Bang 2). Chiéu cao cay giira
cac CT bon phan vo co va CT bon phan hitu co
thay thé khong sai khac gitra cac CT nhung c6 xu
thé tang dan & cac CT bon phan hitu co thay thé.

O giai doan 17 NST, s6 14 & CT4 cao hon co y
nghia so voi CT1. CT4 c¢6 s6 1a/cay cao nhat, sai
khac khong co y nghia so voi CT3, CT5 va thap
nhét la CT1 va CT2. O giai doan 31 NST, s6 1a/cay
khong c6 su sai khac co y nghia thong ké & tat ca
cac CT.

Béng 3. Anh hudng ctia lugng phan hitu co thay
thé phan vo co dén s6 14 cay cai bap

Ngay sau trong... (14/cay)
Cong thuc
17 NST 31 NST

CT1 ®/0) 3.9b 12,9

CT2 3,2b 12,8a

CT3 3,3ab 13,1a

CT4 3,8a 12,2a

CT5 3,5ab 12,2a

Ghi chu: Céc gid tri trung binh cung cot mang
ma cung chir cai 1a sai khac khong co y nghia
thong ké ¢ do tin cay 95% va nguoc lai khi khic
chir Ia khdc nhau va sai khiac co y nghia. NST:
Ngdy sau trong.

Béng 4. Anh hudng ctia lugng phan hitu co thay thé phan vo co dén chi sé SPAD

Chi s6 SPAD
Cong thic
31 NST 38 NST 45 NST 52 NST
CT1 ®/c) 37,1a 47 3a 52,6a 61,0a
CT2 35,9a 44,3b 50,4ab 59,4a
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CT3 36,1a 46,1ab 50,5ab 61,1a
CT4 33,3a 43,8b 53,7a 59,1a
CT5 34,0a 44,0b 47,5b 59,52

Ghi chu: Cic gid tri trung binh cung cot mang mii cung chir cdi I sai khdc khong co y nghia thong
ké 6 do tin cay 95% va ngwoc lai khi khdc chir Ia khdc nhau 13 sai khdc co y nghia. NST: Ngay sau trong.

Chi s6 SPAD ¢ tat ca cac CT tang dan qua cac
thoi ky theo doi. O giai doan dau 31 NST, chi s6
SPAD khéng c6 su sai khac c6 y nghia gitta cac CT
dao dong tir 33,3 - 37,1. Giai doan 38 NST, chi so6
SPAD cao nhat & CT1, sai khac khong c6 y nghia
so voi CT3 va dao dong tir 43,8 - 47,3. Giai doan 45
NST, chi s6 SPAD cao nhat c6 y nghia & CT4
nhung sai khac khong ¢o6 y nghia so voi CT1, CT2,

CT3 va thap nhat & CT5 (47,5). Giai doan 52 NST,
chi s6 SPAD sai khac khong c6 y nghia gitta cac
CT, cao nhat la CT3 va dao dong tir 59,1 - 61,1. Chi
s6 SPAD cao ¢ CT3 qua cac lan theo doi c6 thé
phan 4nh tiém nang nang suat cao & CT nay.

3.2. Anh hudng ciia leong phan hitu co thay
thé phan vo co dén cac yéu t6 cdu thanh ning suit
va nang suat ctia cay cai bép

Béng 5. Anh huéng ctia luong phan hitu co thay thé phan vé co dén cac yéu t6 cdu thanh ning sust va

ning suat cai bip
R , buong kinh Khoi lu’(:mg Khoi luong trung Nang Sl{,at ly Nang suat thuc
Congthue | =y emy | TTungbInh o b kho (0) thuyet thu (t4n/ha)
P bép tuoi (g) pRRO TS (tin/ha)

CT1 ®/c) 15,6a 701,1c 33,8b 28,7c 23,0c

CT2 16,2a 849,8b 52,4a 34,8b 27.9b

CT3 16,4a 1021,7a 57,6a 41,9a 33,5a

CT4 15,8a 885,6b 55,3a 36,3b 29,0b

CT5 16,0a 831,7b 55,6a 34,1b 27,3b

Ghi chu: Céc gia tri trung binh cung cot mang mii cung chir cdi 14 sai khdc khong co y nghia thong
ké ¢ do tin cdy 95% va nguoc lai khi khac chir Ia khac nhau va sai khac co y nghia.

Cac CT bon phan hitu co thay thé phan vo co
khong co6 su sai khac vé duong kinh bap, duong
kinh bap dao dong tir 15,6 - 16,4 cm, bon phan hiru
co thay thé phan vo co lam tang tir 0,2 - 0,8 cm
duong kinh bap so voi CT1 (B/¢).

Bon phan hitu co thay thé phan vo co da lam
tang nang suat bap tuoi so voi CT1 (B/c). CT3
cho khoi luong trung binh bap tuoi cao nhat co y
nghia so voi cac CT con lai. CT3 cho khai lwong
trung binh bap tuoi cao hon 45,73% so véi CT1
(b/c). Khoi luong bap tuoi ctia cac CT dao dong
ter 701,1 - 1021,7 g/béap. Bon phan hiru co va vo co
la cach hiéu qua dé dat duoc tiém ning nang suat

clia giong, dat duoc nang suat va chat lwong cao
déng thoi cai thién duoc do phi cua dat [12].
Trong nghién cttu nay, da chi ra bon phan httu co
thay thé 50% phan vo co la cach hiéu qua dé cho
khoi lugng bap tuoi cao nhat cé y nghia so véi cac
CT con lai. Pay 1a tién dé cho nang suat cao & CT
nay.

Khoi luong bap kho ctia cac CT thay thé phan
vO co bang phan hitu co déu cao hon cé y nghia &
muc 95% so voi CT1 (B/c), trong d6 CT3 c6 khoi
luong bap kho cao nhat. Cac CT bon thay thé phan
hitu co lam tang tir 55,02 - 70,41% so voi CT1 (B/c)
boén phan vo co. CT3 c6 khoi luong bap kho cao
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nhat nhung sai khac khong cé y nghia so voi cac
CT bon phan hitu co thay thé con lai.

Nang suat ly thuyét phan 4anh tiém nang nang
suat ctia giong, khi thay thé phan hitu co vi sinh da
lam ting nang sudt ly thuyét ctia cai bap. Nang
suat ly thuyét tang tir 18,81 - 45,99% so véi CT1
(B/c). CT3 cho nidng suat thuc thu cao nhat, sai
khac co6 y nghia so voi cac CT con lai.

Nang suat thuc thu cta cac CT thay thé
ciing cao hon c6 y nghia so voi CT1 (B/c), cao
hon ttr 18,67 - 45,65% so v6i CT1 (B/c). CT3 cho
nang suat thuc thu cao nhat c6 y nghia & mic

95% dat 33,5 tan/ha, tiép dén la CT4 (29,0
tan/ha). Két qua nghién ctru cho thay, bon phan
hitu co thay thé 50% phan vo co 1a cach hiéu qua
dé cho nang suat cao nhat cé y nghia so voi cac
CT con lai. Su khac nhau gita cac nghién ctu
trudc va nghién cttu nay c6 thé giai thich badi cac
nghién ctru duwoc thuc hién & cac loai dat khac
nhau va thanh phan héa hoc ciing nhu hé vi sinh
vat dat khac nhau & cac khu vuc canh tac khac
nhau va ly do cu thé can duoc nghién cttu thém.

3.3. Anh hudng ciia lrong phan hitu co thay
thé phan vo co dén céc chi tiéu chat luong bép cai

Béng 6. Anh hudng ctia lugng phan hitu co thay thé phan vo co dén cac chi tieu chét leong bip cai

N N . Ham luong
Cong | DPocung | Do Brix HarIr\1I é)u?ng 1}11322 tgﬁi llj(a;rrlr; VIMC Chat xo
. 0 3 ’ 0
thie | ked ) B gke) | bap ) | duong op | 008 O
mau)

(gi) 7,3a 2,5a 187,6a 95,2a 3,4a 36,4c 2,2d
CT2 8,0a 1,8a 197,9a 93,8ab 3,6a 37,3b 2,3c
CT3 8,2a 2,4a 198,1a 94,4ab 3,7a 37,7a 2,4b
CT4 8,4a 1,9a 198,1a 93,8ab 3,6a 36,4c 2,4b
CT5 8,0a 1,9a 207,9a 93,3b 3,4a 35,5d 2,6a

Ghi chu: Céc gid tri trung binh cung cot mang mii cung chit cdi 14 sai khdc khong co y nghia thong
ké ¢ do tin cdy 95% va nguoc lai khi khac chir Ia khac nhau Ia sai khac co y nghia; VIMC: Vitamin C.

Po cing: Do cung 1a mot trong so chi tieu
quan trong dé danh gia chat luong cai bap. Dua
vao do cung ta co thé xac dinh duoc do chat cua
bap, tir d6 xac dinh thoi gian thu hoach phu hop.
Ngoai ra, do ciing c6 y nghia trong viéc van
chuyén va bao quan san phidm sau thu hoach.
Cac CT bon phan hitu co thay thé khong anh
huéng dén do ctmg cta bap cai. Do cung dao
dong tu 7,3 - 8,4 kgf. Cac CT bon phan httu co
thay thé phan vo co thi do cing bap cé xu huong
cao hon so voi CT1 (B/c), tuy nhién sai khac
khong c6 y nghia.

Do Brix khong c¢6 su sai khac c6 y nghia & cac
CT, dao dong tir 1,8 - 2,5%. Do Brix cao nhat ¢ CT1,
tiép dén 1a CT3 va thap nhat ¢ CT2.

Tat ca cac CT @éu cho chi tiéu ham luong
nitrat trong cai bap dudi nguong cho phép theo
quy dinh cho rau an toan [13] (Bang 6). Ham
lwong nitrat trong rau cai bap & cac CT bién dong
twr 187,6 - 207,9 mg/kg.

Cac CT phan bon khac nhau khong anh
huong dén ham lwong duong. Ham luong duong
trong cai bap & cac CT dao dong tir 3,4 - 3,7%. CT3
c6 ham luong duong cao nhat nhung sai khac

38 NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 8/2025



KHOA HOC & CONG NGHE

khong c6 y nghia so v6i cac CT con lai. Khi bon
phan httu co thay thé phan vo co da c6 anh hudng
dén ham luwong vintamin C ctia cac CT. CT3 ¢o
ham luong vintamin C cao nhat, sai khac co y
nghia so voi cac CT con lai. CT5 ¢6 ham luwong
vintamin C thap nhat sai khéac c6 y nghia so voi cac
CT con lai. Him luong VIMC cta cai bap & muc
cao dao dong tir 35,5 - 37,7 mg/100 g mau tuoi. Vi
thé, bon phan hiu co thay thé phan vo co cé thé
giup nong dan tang thu nhap do giam lwong phan
bon hoéa hoc, sit dung duoc cac phu phdm nong
nghiép lam thanh phan boén hitu co va thuc ddy su
phat trién ctia nong nghiép bén vimg.

Ham luong chat xo trong cai bap tang dan khi
thay thé phan vo co bang phan hitu co, ting tir 0,1 -
0,4% so voi CT1 (B/c). Ham luong chat xo cao
nhat & CT5 dat 2,6%.

4. KET LUAN

Bon phan hitu co thay thé phan vo co da lam
tang cac chi tiéu sinh trudng, sinh ly, ting cac yéu
to cau thanh nang suat, niang suat va chat luong
ctia cai bap. Thay thé 50% luong phan vo co bang
phan httu co cho cac chi tiéu sinh truong, sinh ly,
cac yéu t6 cau thanh ning suit va nang suat cao
hon so v6i cac muic phan bon con lai, cao hon so
voi doi chirng. Nang suat thuc thu khi thay thé 50%
phan vo co bang phan hitu co dat cao nhat co y
nghia, dat 33,5 tdn/ha, cao hon 45,65% so voi CT1
®/c) (bén 100% phan vo co), ham luong vintamin
C ciing cao nhat va sai khac c6 y nghia so voi cac
CT con lai. C6 thé thay thé 50% phan vo co bang
phan hitu co dé xay dung mo hinh san xuat cai bap
vita dam bao an toan, ting nang suat va chat luong
cho cai bap.
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Abstract

To achieve circular and sustainable agricultural production, one effective solution is the
application of microbial product to process agricultural waste into organic fertilizers. A one-factor
experiment was arranged in a completely randomized block design with five fertilizer treatments
and three replications. The objective was to determine the amount of organic fertilizer processed
with microbial product from agricultural waste as a replacement for chemical fertilizers on the
growth, physiology, yield, quality of cabbage. The study indicated that replacing chemical
fertilizers with organic fertilizers improved growth parameters, physiological traits, yield
components, overall yield and cabbage quality. Among the treatments, treatment 3, which
replaced 50% of the chemical fertilizer with organic fertilizer, significantly enhanced growth,
physiological indices, yield components and actual yield compared to the other treatments and
the control. The actual yield of treatment 3 was the significantly highest with 33.5 tons ha?, by
45.65% higher as compared with the control treatment (100% chemical fertilizer). Therefore,
treatment 3 could be recommended for developing a cabbage production model that ensures
safety while enhancing yield and quality.

Keywords: Cabbage, microbial product, organic fertilizer, replacement.
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HOP LY CHO CAY HO TIEU (Piper nigrum L.)
TAI BAC KHU PHU QuUAC, TiINH AN GIANG
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TOM TAT

Nghién cttu xac dinh cong thitc phan bon hop ly cho cay hé tiéu tai thanh phé Phu Qudc, tinh
Kién Giang (nay la dac khu Phu Qudc, tinh An Giang) da duoc thuc hién qua hai nién vu 2022 -
2023 va 2023 - 2024 nham xac dinh duoc cong thitc phan bon hop 1y cho cay hé tiéu & giai doan
kinh doanh d@é vuon cay sinh trudong, nang suat 6n dinh va c6 chi phi san xuat hop ly. Thi nghiém
duoc b6 tri chinh quy theo kiéu khoi hoan toan ngau nhiéen (RCBD) mot yéu to voi 5 cong thirc
phan bon vo co két hop hitu co va dwoc 1ap lai 3 1an. Trong do, cong thirc 5 1a nghiém thic doi
chtmg ctia nong dan ap dung phd bién tai dac khu Phu Quéc, tinh An Giang. Mi nghiém thtrc
dwoc bo tri trén 16 tru tiéu va quan trac 4 tru & gitra doi voi cac chi tiéu theo doi. Vuon tiéu thi
nghiém trong giong tieu Phu Quéc, tru bé tong, tudi vueon nam thi 8. Cac s6 liéu duoc téng hop
va phan tich phuong sai ANOVA bang phan mém thong ké SAS 9.1. Két qua nghién ctru 4p dung
boén phan hitu co véi liéu luong (phan bo @ hoai: 10 kg/tru, c6 bé sung phan hitu co vi sinh 1
kg/tru) két hop phan bon vo co voi cong thire (250 N - 80 P,O- - 300 K,0) kg/ha cho thdy, cay ho
tiéu sinh truong kha 6n dinh qua hai nién vy; nang suat dat binh quan 2,9 - 3,1 tidn/ha va cao hon
do6i ching 11%; ty 1é benh hai kha thap; dung trong dat kha, trén 570 g/L va gia thanh san xuat

thap, loi nhuan dat cao nhat trong diéu kién thi nghiém.

Tie khoa: Ho tiéu, hop Iy, nang suat, phan bon, dic khu Phu Quoc.

1. DAT VAN BE

Ho tieu (Pper nigrum L) thuoc ho
Piperaceae, 1a cay than leo da nién, duoc st dung
phé bién trén thé gioi. Pay 1a cay cong nghiép co
gia tri, ngoai viéc st dung lam gia vi, con duoc
dung trong ché bién huong liéu, duoc liéu va nudc
hoa [1]. Hat tiéu la mot trong nhiing néng san dac
trung cua thanh pho Phu Qudc, tinh Kién Giang
(nay la dac khu Phu Quoc, tinh An Giang), ndi
tiéng trong nuoc va trén thé giéi nho chat luong
tot va da duoc xuat khdu sang chau Au tir nhimg
nam dau cua thé ky 20. Hat tieu Pha Quéc c6 vi
cay va mui thom dac trung, tao nén thuong hiéu

"Ho tieu Phua Quoc" trén thi truong, duoc xem 1a
mon qua dac san cua khach du lich. Nong dan trén
dao trong hé tieu khong chi vi muc tiéu kinh té
don thuan ma con gan lién voi gia tri vé van hoa va
du lich.

bac khu Phd Qudc, tinh An Giang niam
trong vinh Thai Lan, 1a quan dao c6 dién tich lon
nhat voi 567 km? va c6 diéu kién thoi tiét mat mé
mang tinh nhiét déi gi6 mua va dugc chia lam hai
mua ro rét. Nam 2019, dién tich ho tiéu & tinh Kién
Giang (nay la tinh An Giang) c6 894 ha va duoc
trong nhiéu tai cac huyén, thanh phd: Phu Quéc,
Ha Tién, Go Quao, Giong Riéng va Kién Luong.
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Riéng tai thanh pho Pha Qudc chiém 263 ha va c6
xu huéng gidm manh [2]. Pén nam 2022, dién tich
ho tiéu tai thanh pho Phu Quéc ti€p tuc giam
manh, xap xi 100 ha [3]. Nho diéu kién khi hau,
dat dai dac thu ma huong vi hé tieu Phu Quéc cé
mui thom, nong cay dac trung va chac hat, do dé
duoc nhiéu nguoi tieu dung ua chudng.

Du vay, viec nghién ctru bon phan cho cay ho
tiéu tai thanh pho Pha Qudc, tinh Kién Giang (nay
la dac khu Phu Qudc, tinh An Giang) van con kha
han ché, chua c6 nhimg cong trinh nghién cttu day
da vé phan bon cho cay hé tieu nén chua co su
huéng dan cho nguoi trong ho tiéu trong viéc lua
chon ky thuat st dung phan bon thich hop va hiéu
qua. Xuat phat tir nhitng van dé trén, viéc nghién
ctu xac dinh cong thirc phan bon hop ly cho cay
ho tiéu tai dic khu Phu Qudc, tinh An Giang da
duoc thuc hién, nham dam bao vuon cay ho tiéu
sinh truéong 6n dinh, nang suat cao, chat luong kha
tot va co chi phi san xuat hop ly hon.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Vuon ho tiéu thi nghiém trong giong tiéu Phu
Qudc trén tru bé tong, cay ho tiéu & giai doan kinh
doanh 8 nam tudi, sinh truong trung binh, mat do
trong binh quan 1a 2.500 tru/ha, dién tich thi
nghiém 0,2 ha. Thi nghiém duoc thuc hién tai ap
Bén Tram, xa Ctra Duong, thanh phé Phu Qudc,
tinh Kién Giang (nay la dac khu Pha Quéc, tinh An
Giang).

Phan boén ap dung: St dung phan bo duoc u
hoai muc tai dia phuong, phan uré (46% N), lan
nung chay Ninh Binh (16% P,0,), kali clorua (60%
K,0) va phan hiwu co vi sinh (HCVS) ¢6 cac thanh
phan, nhu: Hitu co: 23%, NPK < 3%, vi sinh vat
(VSV) ¢6 dinh dam > 10° CFU/g, VSV phan giai
lan > 10° CFU/g, VSV phan giai xenlulo > 10°
CFU/g, c6 Trichoderma sp. va phan bon hon hop
NPK 20 - 20 - 15 duwoc ap dung bon trong nghiém
thuc doi chimng.

2.2. Phuong phap nghién ctru

2.2.1. Bo tri thi nghiém

Thi nghiém duoc b6 tri chinh quy, theo kiéu
khoi day dt ngau nhién (RCBD) voi 5 nghiém
thitc va 3 1an lap lai. Thi nghiém c6 5 nghiém thitc,

mobi 6 thi nghiém c6 16 tru tiéu, téng cong c6 240
tru tiéu trong thi nghiém. Cac nghiém thirc trong
thi nghiém nhu sau:

CT 1: Nén 20 kg phan bo/tru + 2 kg HCVS/tru
+ (120 N - 80 P,O; - 150 K,0) kg/ha.

CT 2: Nén 20 kg phan bo/tru + 1 kg HCVS/tru
+ (150 N - 80 P,O; - 200 K,0) kg/ha.

CT 3: Nén 10 kg phan bo/tru + 2 kg HCVS/tru
+ (200 N - 80 P,O; - 250 K,0) kg/ha.

CT 4: Nén 10 kg phan bo/tru + 1 kg HCVS/tru
+ (250 N - 80 P,0; - 300 K,0) kg/ha.

CT5 (boi ching - d/c): 5 kg phan bo/tru + 2
kg HCVS/tru + (180 N - 180 P,0; - 135 K,0)
kg/ha.

Phan chuong (phan bo) hoai muc duoc bon
mot lan cung v6i phan lan vao dau mua mua
(thang 6). Phan vo co (N va K) duoc chia déu 4 1an
va phan HCVS duoc chia déu 2 1an trong mua mua
(tir thang 6) dén cudi mua mua (thang 11 hing
nam).

2.2.2. Chi tiéu va phuong phap theo doi

Mot so6 chi tiéu chinh vé sinh truéng cta cay da
duoc thu thap, bao gom: (i) chiéu cao cay: Do ti
mat dat dén dinh ngon sinh truéng, do binh quan
cta 3 tru trong moi 0; (ii) duong kinh tan (m): Po
duong kinh tai vi tri 1 - 1,5 m cta tru tiéu, do 3 tru
trong mdi 6 thi nghiém; (iii) chiéu dai canh cap 1
(cm): Do tir vi tri than chinh dén ngon ctia canh cap
1, do & vi tri khoang 1 — 1,5 m cuaa tru tiéu va tinh
trung binh cta 4 canh cap 1 theo 4 huong cta tru
tiéu trong moéi 6 thi nghiém; (iv) s6 canh cap 1:
bém trong khoang 1- 1,5 m cua tru tiéu.

Céac yéu to6 cau thanh nidng suat, niang suat
thuc thu, cac chi tiéu vé chat luong bao gom: (i) so
hat chic/gié: Pém ngau nhién s6 hat trén moi gié,
trung binh 10 gié¢/canh cap 1; (i) s6 gié¢/canh cip
1: Dém so6 gié/canh cap 1 & vi tri khoang 1 - 1,5 m
ctia tru tiéu va tinh trung binh ctia 4 canh cép 1
theo 4 huéng cua tru tiéu trong moi 0; (iii) nang
suat tru tiéu (kg/tru): Can khoi lwong binh quan
ctia 4 tru & mdi nghiém thic; (iv) nang suat binh
quan (tdn/ha): Quy d6i nang suat tir khoi luong
binh quan ctia ca nghiém thtc tai 4&m do 13%; (v) ty
lé twoi/kho: Khoi luong tuoi/khoi luong kho & 4m
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do 13%; (vi) dung trong: Po bing dung cu do dung
trong (g/L) & &m do 13%.

Ty lé cac loai sau, bénh chinh (%): Dém so6 cay
bi nhiém céc loai sau, bénh hai/téng so cay theo
doi trong 6 thi nghiém.

Céc chi tieu tinh toan vé hiéu qua kinh té: Chi
phi, doanh thu, loi nhuén, gia thanh.

2.3. Bién phap canh tic ap dung va phuwong
phap xit ly s6 liéu

Cac bién phap canh tac khac dwoc ap dung
trén vuon tiéu thi nghiém dua theo quy trinh
trong, cham séc va thu hoach hé tiéu [4].

S6 lieu thi nghiém duoc téng hop bang phan
mém Excel. Dt lieu duoc phan tich phuong sai
ANOVA va phan hang LSD (Least Significant
Difference) bang phan mém SAS 9.1.3.

2.4. Thoi gian va dia diém nghién ciru

Thi nghiém duoc tién hanh trong 2 nién vu,
nién vu 2022 - 2023 va 2023 - 2024 tai xa Cua

Duong, thanh pho Phu Qudc, tinh Kién Giang (nay
la dac khu Phu Quoc, tinh An Giang).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tinh hinh sinh truédng ctia cay ho tiéu

Két qua theo doi va danh gia sinh trudong cta
cay ho tiéu trong nién vu 2022 - 2023 tai cac
nghiém thttc cho thdy, chiéu cao cay, duong kinh
tan, so6 canh cap 1 va chiéu dai canh cip 1 khong
c6 su khac biét c6 y nghia thong ké gitta cac
nghiém thic. Chiéu cao cay khoang 3,5 m trén tru
bé tong; duong kinh tan & cac nghiém thic dao
dong t 100,6 — 104,6 cm, & nghiém thac CTH
(@/c) c6 duong kinh tan 16n nhat 104,6 cm va thap
nhat & nghiém thitc CT2 1a 100,6 cm; chiéu dai
canh cap 1 dao dong 52 — 57 cm, & nghiém thic
CT2 va CT3 c6 chiéu dai canh thap nhat 52 cm,
nghiém thitc CT5 (d/c) c6 chiéu dai canh cao nhat
57 cm. S6 canh cdp 1 & cac nghiém thic dao dong
20,7 - 23,1 cm va khong khac biét c6 y nghia
thong ké voi p < 0,05 (Bang 1).

Béng 1. Kha ning sinh trudng ciia ciy hé tiéu trong thi nghiém, nién vy 2022 - 2023
Nghiém thirc Chiélzg)lo cay zg So6 canh cap 1 Dai c?cnmh)céip 1 Sﬁllééljgfg
CT1 3,52 103,6 22,2 54,3 Kha tot
CT2 3,52 100,6 20,7 52,0 Kha tot
CT3 3,52 101,7 21,7 52,0 Kha tot
CT4 3,50 103,7 22,3 56,3 Kha tot
CT5 (d/¢c) 3,50 104,6 23,1 57,0 Kha tot
CV %) 0,9 3,8 10,5 6,1
LSDy g5 5,8ns 7,3ns 4,3ns 6,3ns

Ghi chu: DKT: Puong kinh tan; ns: Khong co y nghia thong ké.

Nhin chung, kha nang sinh trudéng cta cay hod
tiéu tai cac nghiém thic thi nghiém déu sinh
truong kha tot. Quan triac va theo doi vé tinh hinh
sinh truong cay ho tiéu trong nién vu 2023 - 2024
ciing c6 két qua tuong tu.

Nhu vay, két qua cho thay, cac nghiém thic
déu cho kha ning sinh trudng kha tot, khong co
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su khac biét c6 y nghia thong ké vé chiéu cao cay,
duong kinh tan, s6 canh cap 1 va chiéu dai canh
cap 1. Piéu nay cho thay, nén phan hitu co két hop
voi cac mic phan vo co déu dam bao duy tri sinh
truong 6n dinh ctia cay hd tieu giai doan kinh
doanh. Két qua nay phu hop véi két qua nghién
cuu tai Tay Nguyén cta Nguyén Tang Ton va cs
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(2005) [5]; Ton Nit Tuan Nam va cs (2004) [6],
theo do viec b6 sung phan httu co cé chta
Trichoderma sp. giup cai thién ly hoéa tinh dat,
phat trién bo ré va gop phan 6n dinh sinh truéng
cay ho tiéu.

3.2. Tinh hinh siu, bénh gay hai trén cay hé tiéu

Trong nién vu 2022 — 2023, tinh hinh dich
bénh gay hai trén cay ho tiéu & cac nghiém thic
vao cudi giai doan mua mua c6 mirc do gay hai nhe
va it anh huong t6i sinh truéong ctia cay ho tieu
trong thi nghiém. Tat ca 5 nghiém thitc khong cé
cay bi bénh chét nhanh va khong bi bénh do virut

gay hai, bo xit ludi chi bi hai rai rac & giai doan dau
mua mua, nhung da duoc kiém soat bang thudc
héa hoc. Bénh vang 14 chét cham gay hai cay ho
tiétu & cac nghiém thic dao dong 2,1 - 6,3%, cao
nhat & nghiém thic CT5 1a 6,3% va thap nhat & CT3
la 2,1%. Bénh than thu xuat hién voi ty 1¢ cao hon,
bién dong tir 12 - 19% va ty 1é cay bi rép sap co xuat
hién tai cac nghiém thic dugc ghi nhan dao dong
8,3 - 12,5%. Trong do, ty 1é cay bi nhiém bénh than
thu va rép sap cta nghiém thic CT4 lan luot 1a
12,5% va 8,3%, thap hon so voi cac nghiém thic con
lai trong thi nghiém (Bang 2).

Bang 2. Ty lé cay ho tiéu bj sau, bénh gay hai tai cic nghiém thiec, nién vu 2022 - 2023

Nehiém thie Beénh chét Bénh VL- Bénh than Bénh do Rép sap Bo xit

ghie nhanh (%) CC (%) thu (%) virut (%) %) ludi (%)

CT1 4,2 14,6 - 8,3 -
CT2 4,2 16,7 - 10,4
C’r?) 2,1 18,8 - 893
CT4 4,2 12,5 - 8,3
CT5 (d/¢) 6,3 16,7 - 12,5

Ghi chu: d/c: Poi ching; VL-CC: Bénh vang l4 chét cham.

Theo doi thi nghiém trong nién vu 2023 - 2024
ciing co6 két qua tuong tu. Tinh hinh dich bénh gay
hai trén cay ho tiéu & cac nghiém thic vao cudi
mua mua cho thdy, c6 mitc do gay hai nhe va it
anh hudng t6i sinh truong cua cay ho tiéu trong thi
nghiém. Tat ca cac nghiém thic khong cé cay bi
nhiém bénh chét nhanh va khong bi bénh do virut
gay hai ¢ giai doan theo doi. Bo xit ludi gay hai gié
va qua non (chum qua non) chu yéu trong giai

doan dau mua mua nhung da duoc phun thudc
phong tri hiéu qua, khong xuat hién & thoi diém
quan trac. Bénh vang 1a chét cham gay hai cay ho
tiéu & cac nghiém thic dao dong 4,2 - 10,4%, cao
nhat & nghiém thic CT5 va thap nhat & CT4 la
4,2%; bénh than thu xuat hién véi ty 1é cao hon,
bién dong tir 12,5 — 16,7% va rép sap xuat hién tai
cac nghiém thic duwoc ghi nhan véi ty 1é hai 6,3 -
10,4% (Bang 3).

Bang 3. Ty lé cay ho tiéu bi sau, bénh gay hai tai cac nghiém thic, nién vu 2023 - 2024

Nghiém thic Bénh chét | Bénh VL- | Bénh than Bénh do Reép sap Bg xit
nhanh (%) CC %) thu (%) virut (%) %) lwoi (%)
CT1 6,3 14,6 6,3 -
CT2 6,3 12,5 8,3 -
CT3 8,3 16,7 8,3 -
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CT4 - 4,2

12,5 - 6,3 -

CT5 (@/C) - 10,4

16,7 - 10,4 -

Ghi chu: d/c: Poi ching; VL-CC: Bénh vang I4 chét cham.

Nhu vay, bon phan vo co két hop bon phan
htru co da gop phan giup cay ho tiéu sinh truéng
6n dinh va so6 cay bi hai do bénh vang 14 chét cham
va bénh chét nhanh & muc ty 1é kha thap qua hai
nién vu theo doi. Nhat 1a & nghiém thac CT4, voi
nén phan chuong va luong phan vo co hop ly cho
thay ty 1é bénh thap nhat va dac biét 1a bénh vang
la chét cham. Két qua nay phu hop voi két qua
nghién ctru ctia Nguyén Tang Ton va cs (2005) [5],
da xac dinh phan hiru co giup dat trong toi xop, hé
ré phat trién tot, tao can bang sinh hoc va han ché
duoc su phat trién cta bénh chét nhanh cho cay
ho tiéu.

biéu nay cho thdy, viéc bon phan chuong hitu
co va phan HCVS c¢6 vai tro quan trong trong viéc
han ché phat sinh sau, bénh, gép phan can bang
hé vi sinh vat dat. Két qua nay tuong déng voi két
qua nghién ctu Vo Thi Guong va cs (2013) [7];
Yap Chin Ann (2015) [8], da chi ra vai tro kiém
soat bénh hai khi cai thién nén dat bang hitu co va
vi sinh vat co loi.

3.3. Ning sudt va cac yéu t6 ciu thanh ning suit

Céac chi tiéu co lien quan dén nang suat va
chat luong hat tiéu trong thi nghiém & nién vu
2022 - 2023 khac biét co y nghia thong ke giira cac
nghiém thte. Chiéu dai gié, s6 gié/canh cap 1, so
hat chac/gié 1a nhimg chi tiéu c6 anh huéng dén
nang suat va chat luong hat tiéu. Chiéu dai gié tai
cac nghiém thic dao dong tx 7,5 — 7,7 cm va
khong khéc biét co y nghia thong ke & p < 0,05. S6
gié¢/canh cap 1 bién dong tir 22 — 25,4, so gié &
nghiém thuc CT4 dat 25,4 gié va thap nhat &
nghiém thie CT1, c6 y nghia thong ké ¢ muc p <
0,05. S6 hat chac/gié dao dong 24,5 - 28,1 va & cac
nghiém thic CT4, CT3, CT5 c6 s6 hat chac/gié
dat lan luot 1a 27,7; 28,0; 28,1 theo tht tu va cao
hon cac nghiém thic con lai c6 y nghia thong ké
voi p < 0,05. Két qua theo doi chi tiéu nidng
suat/tru cta cac nghiém thic CT3, CT4, CT5
trung binh dat trén 2 kg/tru (2,03 - 2,24 kg/tru) va
cao hon nghiém thiec CT1 va CT2 (dat 1,72 va 1,93
kg/tru), c6 y nghia thong ké véi p < 0,05 (Bang 4).

Bang 4. Ning sudt try va cac chi tiéu lien quan ning sudt, nién vu 2022 - 2023

Nghiem thic Chié(i r(risi gié i Egcl;agtié So gié/( ;?(r;)h cap 1 Né?kgg jﬁ_j)tru
CT1 7,6 24,5b 22,0c 1,72¢
CT2 7,6 26,1ab 23,5bc 1,93bc
CT3 7,9 28,0a 24,1ab 2,10ab
CT4 7,7 27,7a 25,4a 2,24a

CT5 (d/¢) 7,5 28 1a 23,7abc 2,03ab
CV %) 2,1 4,1 3,9 7,09
LSD 5 0,3" 2,1* 1,8* 0,27*

Ghi chu: Trong cung mot cot, cdc gid tri trung binh co cung ky tir khong khac biét co y nghia ¢ p <
0,05; : Khong khac biét cé y nghia thong ké ¢ muic p < 0,05; *: Khac biét cé y nghia thong ké ¢ muic p <

0,05.
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Tiép tuc theo doi thi nghiém & nién vu 2023 -
2024, cac chi tiéu co lien quan dén nang suat va
chat luong hat tiéu trong thi nghiém khac biét co y
nghia thong ké voi p < 0,05 gitra cac nghiém thuc.
Chi tieu chiéu dai gi¢ dao dong 7,5 — 7,8 cm va
khong khéc biét co y nghia thong ke & p < 0,05. So
gié¢/canh cap 1 tai cac nghiém thiec bién dong 22 -
24,5 gié, sO gié cao nhat & nghiém thac CT4 dat
24,5 gié so v6i cac nghiém thirc con lai, c6 y nghia

thong ke & p < 0,05. So hat chac/gié¢ dao dong 23 -
26 hat/gié va tai cac nghiém thuc CT4, CT3, CT5
c6 so hat chiac/gié¢ dat cao hon cac nghiém thic
con lai, c6 y nghia thong keé véi p < 0,05. Doi voi
chi tiéu nang suat/tru, két qua cho thay, nang suat
binh quan cta nghiém thac CT4 dat 2,1 kg/truy,
tuong duong voi cac nghiém thaic CT3 va CT5 va
cao hon CT1va CT2 (dat 1,53 va 1,73 kg/tru), co6 y
nghia thong ké véi p < 0,05 (Bang 5).

Bang 5. Ning sudt try va cac chi tiéu lién quan ning suat, nién vu 2023 - 2024

Nghiém thtc Chié(l::i?i gie S6 hat chic/gié Scégﬁif/(;?gh Né(ri{ggjltlf:)tru
CT1 7,8 23,7b 22,0c 1,53¢
CT2 7,9 24,4ab 22,8bc 1,73bc
CT3 7,6 25,6a 24,1ab 1,92ab
CT4 7,8 26,3a 24,5a 2,10a

CT5 (d/¢c) 7,7 26,1a 23,8abc 1,85abc
CV %) 2,8 5,1 4,6 9,7
LSDy g5 0,4" 3,1* 2,6* 0,33*

Ghi chu: Trong cung mot cot, cdc gid tri trung binh co cung ky tir khong khac biét co y nghia ¢ p <
0,05; : Khong khac biét cé y nghia thong ké ¢ nuic p < 0,05; *: Khac biét cé y nghia thong ké ¢ muic p <

0,05.

Két qua theo doi vé nang suat thuc thu trén
vuon tiéu (quy déi nang suat/ha) trong nién vu
2022 - 2023 cho thay khac biét c6 y nghia thong
keé voi p < 0,05 trong diéu kién thi nghiém. Nang
suat binh quan cta nghiém thiec CT4 dat cao nhat
(3,13 tan/ha) va & nghiém thic doi ching CT5
dat 2,84 tan/ha, trong khi nghiém thic CT1 c6
nang suat thdp nhat, dat 2,41 tdn/ha. Ty lé
tuoi/kho dat binh quan & cac nghiém thic bién
dong 2,59 - 2,62. Hat tiéu co6 ty 1é tuoi/kho thap
nén dung trong trung binh dat kha cao, binh
quan trén 590 g/L tai cac nghiém thic thi nghiém
va khong khac biét c6 y nghia thong ke voi p <

0,05. Tuong tu, theo doi vé nang suat thuc thu
trén vuon tiéu (quy déi nang suat/ha) trong nién
vu 2023 — 2024 cho thay, c6 khac biét y nghia
thong ké voi p < 0,05 trong diéu kién thi nghiém.
Nang suat ctia nghiém thitc CT4 dat cao nhat 2,94
tan/ha, ti€ép theo la CT3 voi 2,68 tan/ha, CT5 la
2,59 tan/ha. Nghiém thic CT1 c6 ndng suat thap
nhat 1a 2,15 tdn/ha. Ty lé tuoi/kho dat binh quan
& cac nghiém thic bién dong 2,6 - 2,7. Hat tieu co
ty lé tuoi/kho thap nén dung trong trung binh dat
kha cao, binh quan trén 580 g/L tai cac nghiém
thirc thi nghiém va khong khac biét c6 y nghia
thong keé voi p < 0,05 (Bang 6).
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Bang 6. Ning suat va chat luong hat tiéu, nién vy 2022 - 2023 va 2023 - 2024

Nién vu 2022 - 2023 Nién vu 2023 - 2024
Nghiém thie | Nang sugt | Tyle Dung trong | Nangsuit | Tyle Dung trong

(tdin/ha) | tuoi/kho (g/D) (tan/ha) | tuwoi/kho (g/L)
CT1 241c 2,59 595,6 2,15¢ 2,71 590,6
CT2 2,70bc 2,61 608,7 2,43bc 2,64 596,7
CT3 2,94ab 2,59 604,7 2,68ab 2,66 601,7
CT4 3,13a 2,59 605,0 2,94a 2,62 602,0
CT5 (d/c) 2,84ab 2,62 591,7 2,59abc 2,68 583,5

CV %) 7,00 2,35 1,3 9,7 2,52 2,3
LSDy g5 0,37* 0,12™ 14,3 0,46* 0,23™ 15,2™

Ghi chu: Trong cung mot cot, cdc gid tri trung binh co cung ky tir khong khac biét co y nghia ¢ p <
0,05; "s: Khong khdc biét co y nghia thong ké ¢ muic p < 0,05; *: Khac biét ¢ y nghia thong ké ¢ mutc p <

0,05.

Két qua nay phu hop v6i cac két qua nghién
cttu khac, khi chi ra rang, bén két hop phan hiru
co va vo co voi ham luong dinh duong can bing
cho cay ho tiéu da lam ting dang ké ning suit va
tang truong cta hat tieu [8]. Két qua nghién ctu
cia Ton N&t Tuan Nam va cs (2004) tai Tay
Nguyeén ciing da cho thdy, bon 10 kg phan chuéng
va 2 kg phan HCVS Komik/tru/nam cé kha nang
lam giam ty lé rung gié va ting nang suat dang ké
so voi doi chung khong bon hitu co [6]. Két qua
bon phan vo co véi luong (120 g N + 60 g P,O; +
100 g K,0)/tru két hop 4 kg phan HCVS bon cho
cay ho tieu giai doan kinh doanh tai xa Cta
Duong, thanh pho Phu Quoc (nay 1a dac khu Phu
Quoc) da cho thay nang suat dat cao nhat (3,5
kg/tru) so voi luong phan bon doéi ching ctia nong
dan (chi bon phan vo co), c6 y nghia thong ke
trong diéu kién thi nghiém [7]. Nghién ctu phan
bon cho cay ho tiéu tai Tay Nguyén ctia Nguyén
Xuan Lai va cs (2022) [9] ciing chi ra rang, néu
bon thiéu cac yéu t6 da lwong (N, P, K) lam giam
nang suat tit 37 - 56%. Trong khi do6, cai thien dat
trong ho tieu (bén voi, bon phan hitu co, phan
HCVS...) da gia ting nang suat tir 4,7 - 15,7%,
trong d6 bon phan hitu co hoai muc cho nang suat
dat cao nhat.

Nhu vay, nghiém thitc CT4 dat nang suat cao
nhat qua ca hai nién vy, lan luot dat 3,13 tan/ha
(2022 - 2023) va 2,94 tan/ha (2023 - 2024), cao hon
d6i ching tir 10,2 - 13,5% va cao hon ning suat cia
hai nghiém thic CT1 va CT2 (c6 liéu luong phan
vo co thap hon hodc khong can doi). Piéu nay cho
thay hiéu qua cua liéu luong phan bon hop ly,
dong thoi khong can thiét ting qua cao liéu luong
phan lan trong diéu kién thi nghiém.

3.4. Hiéu qua kinh té

Chi phi san xuat ho tieu bao gdm: Vat te nong
nghiép, cong cham séc, cong thu hoach. Trong
nién vu 2022 - 2023, chi phi san xuat ho tiéu cao
hon thoi diém trudc nam 2020 do su ting cao clia
phi vat tu, phan bon, cong lao dong, cham soc va
thu hoach. Két qua theo doi cho thdy, tai nghiém
thitc CT1 c6 gia thanh san xuat cao nhat (xap xi
82.000 dong/kg) do luong phan chudng va phan
HCVS bén cao hon so véi cac nghiém thic con lai;
nang suat dat thap nén loi nhuan dat thap nhat (19
trieu déng/ha). Nguoc lai, nghiém thac CT4 cé
nang suat dat cao nhat 1a 3.130 kg/ha, doanh thu
dat 281,7 trieu dong/ha, trong khi d6 chi phi san
xuat 179 triéu dong/ha nén loi nhuan dat cao nhat
la 102 trieu dong/ha va c6 ty suat loi nhuan dat
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0,57 lan trong diéu kién thi nghiém. Tiép dén la
nghiém thic CT5 (d/c) cho nang suat dat 2.840
kg/ha, doanh thu dat 255,6 triéu dong/ha va chi
phi san xuit thap nhat nén loi nhuan dat 85,78
triéu déng/ha va ty suat loi nhuan dat 0,51 lan. Két

qua ciing tueong tu & nghiém thic CT3, nang suat
dat 2.940 kg/ha va doanh thu dat trén 264,6 triéu
déng/ha nén loi nhuan dat xdp xi 79,4 triéu
déng/ha va ty suat loi nhuan dat 0,43 lan trong
diéu kien thi nghiem (Bang 7).

Bang 7. Hiéu qua kinh té tai cac nghiém thitc thi nghiém, nién vy 2022 - 2023

Nghiem thitc Nang suat ghi pPi Df)Aanh Athu Loq nhljén Gifl thanh TS}N
(kg/ha) (triéu dong) | (triéu dong) (triéu dong) | (dong/kg) (lan)

CT1 2.412 197,74 217,08 19,34 81.982 0,10
CT2 2.700 187,02 243,00 55,98 69.266 0,30
CT3 2.940 185,19 264,60 79,40 62.993 0,43
CT4 3.130 179,42 281,70 102,28 57.322 0,57
CT5 (d/¢) 2.840 169,82 255,60 85,78 59.794 0,51
Trung binh 2.804 183,84 252,39 68,56 66.271 0,38

Ghi chu: Gi# ban hat tiéu kho tai dic khu Phu Quoc: 90.000 dong/kg; TSLN: Ty suat loi nhuan.

Mic du nghiém thac CT5 c6 loi nhuan dat
cao, gia thanh san xuat tuwong doi thap va tuong
duong CT4, nhung phan bon ap dung chua hop ly
do luong phan lan (P) kha cao (180 kg P,Os/ha),
trong khi ham luong K,O ap dung kha thép, c6 thé
lam mat can doi dinh dudng sau nhiéu nim canh
tac. Hon ntra, gia phan bon hon hop NPK c¢6 xu
hudéng tang cao hon so véi phan don trong cung
thoi diém. Vi vay, xét vé su sinh truong 6n dinh
ctia cay ho tiéu va su can bang dinh duong trong
dat, c6 thé thay cach bon cta nong dan (doi
ching) 1a chua hop ly va dan t6i loi nhuan théap
hon so véi nghiém thic CT4.

Két qua phan tich vé hiéu qua san xuat trong
nién vu 2023 - 2024 cho thay, chi phi san xuat hod
tieu tai nghiém thac CT4 va CT5 thap hon 180
triéu dong/ha va thap hon 3 nghiém thttc con lai.
Trong khi d6, niang suét cta nghiém thic CT3,
CT4 dat kha cao va cao hon 3 nghiém thic con

lai, nén doanh thu dat binh quin kha cao, cao
nhat & nghiém thic CT4 (288,1 trieu dong/ha),
tiép dén la nghiém thuc CT3 (262,9 triéu
dong/ha) va nghiém thuc CT5 (253,8 trieu
déng/ha). Vi vay, loi nhuan ctia nghiém thuc CT4
dat binh quan cao nhat (111,5 trieu dong/ha) va &
nghiém thitc CT3, CT5 dat trén 81 triéu dong/ha.
Mot phan loi nhuan tang 1a do gia ban ctia nién vu
nay cao hon nién vu trudc va hién tai dang cé xu
huéng tang cao. Trong cac nghiém thic thi
nghiém, gia thanh san xuat ho tiéu & nghiém thic
CT4 dat binh quan thap nhat (khoang 60 nghin
déng/kg), tiép dén la nghiém thuc d6i chimg
CT5 (64,5 nghin dong/ha) va sau do6 1a nghiém
thac CT3 (67,7 nghin déng/kg). Tt d6 c6 thé
thay, ty suat loi nhuan cta nghiém thic CT4 dat
cao nhat, dat binh quan 0,63, ti€p dén 1a nghiém
thic CT5 va CT3 dat ty suat loi nhuan binh quan
0,52 va 0,45 theo thi tu (Bang 8).

Bang 8. Hiéu qua kinh t€ tai cic nghiém thic thi nghiém, nién vu 2023 - 2024

Nghiém Nang suat Chi phi Doanh thu Loi nhuan Gia thanh TSLN
thiec (kg/ha) (trieu dong) | (triéu dong) | (triéu dong) | (déng/kg) (lan)
CT1 2.147 199,09 210,37 11,28 92.746 0,06
CT2 2.427 185,79 237,81 52,02 76.562 0,28
CT3 2.683 181,69 262,96 81,27 67.711 0,45

48

NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 8/2025




KHOA HOC & CONG NGHE

CT4 2.940 176,59 288,12 111,53 60.065 0,63
CT5 (d/c) 2.590 167,21 253,82 86,61 64.559 0,52
Trung binh 2.557 182,07 250,62 68,54 72.329 0,39

Ghi chu: Gig ban hat tiéu kho tai dic khu Phu Quoc: 98.000 dong/kg; TSLN: Ty suat loi nhuan.

Phan tich cac chi tiéu vé hiéu qua kinh té
trong canh tac ho tiéu tai dic khu Phua Quéc, tinh
An Giang cho thay, két qua qua 2 nién vu 1a tuong
duong nhau & hau hét cac chi tiéu phan tich, mac
du ning suat hé tiéu binh quan & nién vu 2023 -
2024 c6 thap hon so v6i nang suat ho tiéu & nién vu
2022 - 2023. Tuy nhién, lgi nhuan binh quan cta
cac nghiém thic la twong duong nhau gitta hai
nién vu thi nghiém. Két qua phan tich vé chi phi
san xuat ho tiéu & ca hai nién vu nay c6 thap hon,
nhung khong nhiéu so voi két qua diéu tra chi phi
san xuat ho tiéu tai dac khu Phd Qudc, tinh An
Giang & nién vu 2019 - 2020 (x4p xi 200 triéu
déng/ha), phan 16n 1a do gia vat tu phan bon ting
cao [10].

Nhu vay, két qua thi nghiém cho thay, viéc ap
dung phan bon cho cay tiéu giai doan kinh doanh
tai ddc khu Phu Qudc, tinh An Giang & nghiém
thitc CT4 véi liéu luong [10 kg phan chuong/tru +
1 kg HCVS/tru + (250 N - 80 P,O; — 300 K,0)
kg/ha] da cho nang suét cao hon nhiing nghiém
thiec con lai va co y nghia thong ke, dung trong hat
kha cao, dat loi nhuan cao hon, gi4 thanh san xuat
thap hon so v6i cac nghiém thice khac trong diéu
kién thi nghiém qua theo doi ca hai nién vu (2022 -
2023 va 2023 - 2024).

4. KET LUAN

Ap dung cong thirc phan bén vo co két hop
httu co cho cay ho tieu & giai doan kinh doanh
trong tai diac khu Pha Quéc, tinh An Giang voi nén
phan httu co: (10 kg phian bo hoai + 1 kg
HCVS) /tru két hop bon liéu luwong phan vo co voi
cong thiec (250 N - 80 P,O; - 300 K,0) kg/ha da
cho thay cay ho tiéu sinh truong kha 6n dinh, nang
suat dat kha cao va cé ty 1é cay bi bénh hai thap.
Nang suat hat tieu den binh quan ctia cong thic
nay dat trén 2,1 kg/tru, twong duong 2,94 - 3,13
tan/ha va cao hon doi chimg tir 10,2 - 13,5%; dung
trong hat tiéu den dat kha cao, trén 570 g/L, twong
duong san phdm loai 1 theo tiéu chudn cta Viet

Nam. Gia thanh san xuat kha thap, dan toi loi
nhuan binh quan dat trén 100 triéu dong/ha, cao
hon cac nghiém thic khac con lai trong diéu kién
thi nghiém qua hai nién vu 2022 - 2023 va 2023 -
2024.
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STUDY ON DETERMINING THE FORMULA OF REASONABLE FERTILIZER FOR BLACK PEPPER
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(Piper nigrum L.) IN PHU QUOC SPECIAL ZONE, AN GIANG PROVINCE
Nguyen Van An', Tran Kim Ngoc!, Nguyen Van Manh', Nguyen Thi Huong!,
Hoang Thi Tuyet!, Tran Tuan Anh!, Tran Phuong Ly!, Phu Ky Hung?, Truong Vinh Hai'
! [nstitute of Agricultural Sciences for Southern Vietnam
? Phu Quoc Regional Agricultural Technical Station
Abstract

Studying on determining the formula of reasonable fertilizer for black pepper was conducted over
two years 2022 - 2023 and 2023 - 2024 to identify the appropriate fertilizer formula for black
pepper plants in the fruited stage in Phu Quoc city, Kien Giang province (now as Phu Quoc
special zone, An Giang province) so that the black pepper garden grows stably and has
reasonable production costs. The experiment was laid out in a randomized complete block design
(RCBD) with 5 inorganic and organic fertilizer formulas and 3 replications. Of which, the
treatment of CT5 is a control formula commonly applied by farmers in Phu Quoc special zone, An
Giang province. Each treatment was arranged on 16 poles of black pepper and all parameters of
the experiment were observed at 4 poles in the center of treatment. The experimental black
pepper garden was growing black pepper variety of Phu Quoc, concrete poles, and with the age of
8 years. The results of applying organic fertilizer with dosage (composted cow manure: 10
kg/poles, supplemented with microbial organic fertilizer 1 kg/pole) combined with inorganic
fertilizer with the formula (250 N - 80 P,O; - 300 K,0) kg/ha showed that black pepper plants
grew quite stably during 2 years; the yield was quite high, the average yield of 2.9 - 3.1 tons per
ha and 11% higher than the control; the desease incidence of black pepper was quiet low; the bulk
density of peppercorns was quite good, over 570 g/L and the production cost was lowest, the
profit was highest under experimental conditions.

Keywords: Black pepper, fertilizer, reasonable, productivity, Phu Quoc special zone.
Ngay nhan bai: 30/5/2025

Ngay chuyén phén bién: 6/6/2025

Ngay thong qua phan bién: 16/6/2025

Ngay duyét dang: 18/7/2025
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NGHIEN CUU BAC BIEM VI KHUAN €O KHA NANG
TAO MANG BIOFILM TU SUA BO TUOI1 CHAN NUOI
HO GIA BIiNH 0 THANH PHO CAN THO
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Su hinh thanh biofilm ctia vi khuén trén bé mat thiét bi ché bién sita c6 thé lam gidm chat
lwong va an toan ctia san pham. Nghién cttu nay duoc thuc hién nham phan lap, tuyén chon va
dinh danh cac ching vi khu4n cé kha nang hinh thanh biofilm tit sita bo tuoi duwoc thu thap tai
4 h¢ chan nuo6i nho 1é trén dia ban phuong Cai Riang, thanh phé Can Tho. Téng cong 12 mau
stta duoc phan 1ap vi khuén trén moi truong chon loc, danh gia kha nang hinh thanh biofilm
bang phuong phap dinh lwong in vitro, dinh danh ching tao biofilm manh nhat thong qua giai
trinh tu gen 16S rRNA. Két qua thu duoc 10 dong vi khudn c6 kha nang hinh thanh biofilm,
trong d6 dong CT412 tao biofilm manh nhat va duoc xac dinh 1a Serratia nematodiphila.
Chuing nay c6 kha nang sinh enzyme protease va lipase ngoai bao, tiém 4n nguy co gay viém
va & bo va lam hu hdng sira. Két qua nghién ctru cung cap thong tin co sé cho cac nghién ctru
tiép theo vé kiém soat vi khuén sinh biofilm trong san xuat va ché bién sira.

Tt khoéa: Biofilm, dic diém sinh hoc, Serratia, sita bo twoi, vi khuan.

1. AT VAN DE

Sita bo 1a thuc phdm giau dinh duong, bao
gom 4 thanh phan chinh vé mat dinh luong la:
Nudc, chat béo, protein va duong lactose, cung voi
cac thanh phan phu nhu khoang chat, enzyme,
vitamin va khi hoa tan [1]. Ham lwong vi sinh vat
trong sira 1a dac tinh quyét dinh chat luong sita
ciing nhu dic tinh cdm quan va chat luong san
phdm. Vi khudn wa lanh phat trién trong sita &
nhiét do thdp sinh ra enzyme protease va lipase
ngoai bao lam anh huéng dén chat luong sira [2].
Heé vi sinh vat trong sita c6 lién quan chat ché dén
st an toan va chat luong ctia cac san pham sira, do
d6 viéc xac dinh diac diém cta su thay déi thanh
phan vi sinh vat trong sita tuoi nguyén liéu la rat
quan trong [3].

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 8/2025

Stta bo tuoi nguyén lieu cé thé bi nhiém vi
khuian tir nhiéu nguon khac nhau trong moi
truong. He vi sinh vat trong sita rat da dang, bao
gom ca cac loai ua lanh phat trién & nhiét do thap
nhu cac loai thudc chi Pseudomonas va ho
Enterobacteriaceae, c6 kha nang sinh ra cac
enzyme bén nhiét. Hién twong nay duoc ghi nhan
& céc loai hinh thanh bao tt khang nhiét song sot
qua qua trinh xtr ly nhiét, tao biofilm trén thiét bi
ché bién sita anh hudng dén chat luong sira [4].
Biofilm vi khu4n duoc hinh thanh béi cac cong
déng vi sinh vat trong moi truong tao thanh cac
ma tran polyme bam dinh trén bé mat sinh hoc va
phi sinh hoc [5]. Su hién dién cta biofilm duoc coi
la moi nguy hiém doi voi sttc khoe dong vat vi
chung ciing c6 thé chira vi sinh vat gay bénh va
viéc kiém soat strc khoe va bénh tat dong vat phu
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thuoc rat nhiéu vao kha nang kiém soat sy hinh
thanh biofilm ctia vi khuén [6].

Trong nganh céong nghiép stta, sy hinh thanh
biofilm vi sinh vat trén bé mat thiét bi ché bién va
tai cac trang trai chan nuoi bo stta c6 thé gay anh
hudng nghiém trong dén chat luong va do an toan
clia sita nguyén liéu cing nhu san phidm cudi
cung. Cac vi sinh vat hinh thanh biolfim c¢6 thé san
sinh protease va lipase chiu nhiét ngoai bao dugc
tiét ra bén ngoai moi truong anh hudéng dén chat
luong sita [7], c6 thé ké dén nhu: Pseudomonas,
Aeromonas, Serratia, Acinetobacter [8].

bé dam bao chat luong stta bo twoi nguyén
lieu va dé xuat cac giai phap phong ngtra hu hong
stta tir vi khuan tao biofilm, nghién cttu nay duoc
thuc hién nhiam phan 1ap va xac dinh céac loai vi
khuén tao biofilm, tit @6 co thé dé xuat bién phap
bao quan tot nhat.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Phan lap vi khuin

2.1.1. Thu mau va phan Iap vi khuén

Mau sita bo tuoi nguyén liéu duoc thu tir bon
ho chan nuéi bo sita tai phuong Cai Rang, thanh
ph6 Can Tho, vao budi sang (6 - 7 gio) trong qua
trinh vat sita dau ngay. M6i ho c6 quy mo 8 - 15
con, nuodi theo phuong thirc ban chan tha, st dung
giong bo lai Holstein Friesian (HF) voi @0 tudi 3 -
6 nam va dang & ltra dé tha 2 - 4. Tai moi ho, sira
duoc 14y tir 3 ca thé bo khoe manh (khong co6 dau
hiéu viém vua), vat truc ti€p vao 6ng falcon vo
trung 50 mL, méi c4 thé 1y mot mau rieng biét.
Sau khi thu, cac mau duoc bao quan trong thing
d4a lanh (4 - 8°C) va van chuyén dén phong thi
nghiém trong vong 2 gio d€ tién hanh phan tich.
Sau d6 ghi nhan, bao quan lanh va van chuyén vé
phong thi nghiém trong vong 6 gio. Cac mau sira
bo twoi nguyén liéu sau khi thu duwoc bao quan &
nhiét do 4 - 8°C trong toi da 12 gi¢ trudc khi xtr ly.
Muc tiéu phan lap tap trung vao nhom vi khudn
Gram am c6 kha nang hinh thanh biofilm, dac biét
la cac loai wa lanh va c6 y nghia trong hu héng sita
(Pseudomonas spp., ho Enterobacteriaceae). Mau
duoc cay trai trén moi truong chon loc Cetrimide
agar (CA) trong dia petri va 1 & 30°C trong 24 - 48
gi¢or dé thu nhan khuén lac dién hinh. Cac khu4n

lac nghi ngo sinh biofilm duogc kiém tra kha niang
tao biofilm bang phuong phap dia 96 giéng nhuoém
tim tinh thé. Chting sinh biofilm manh nhat sau dé
duoc dinh danh bang gidi trinh tu gen 16S rRNA.

Qua trinh phan lap cac dong vi khuan tir cac
mau sira bo tuoi nguyén lieu duoc tién hanh theo
cac budc nhu sau: Pha loang, trdi mau trén moi
truong CA gom: 45,3 g/L cetrimide agar; 10 ml/L
glycerol va 3,4 g/L agar [9]. Sau d0, tién hanh lam
thuan, quan sat, mo ta dic diém khuan lac cta vi
khuén phan lap duoc va trit mau rong.

2.1.2. Xac dinh kha nang hinh thanh biofilm

Phuong phap xac dinh kha nang hinh thanh
biofilm trén dia 96 giéng duoc thuc hién theo mo
ta cua Stepanovi¢ va cs (2007) [10], Fallah va cs
(2017) [11] voi cac buoc tién hanh nhu sau:

Budc 1. Nudi tang sinh: Nuoéi cdy vi khuin
trong 4 mL moi truong TSB + Y (30 g/L Tryptone
Soy Broth; 5 g/L Yeast) vo trung va lic 200
vong/phut trong 12 gio.

Buéc 2. Chuidn bi huyén dich vi khuén:
Chuyén 1 mL dich vi khuin nuoéi ting sinh & budc
1 vao ong nghiém chita 9 mL moi truong TSB + Y
vo trung. Tron déu bang may vortex. Lic 200
vong/phut trong 12 gio.

Budc 3. Nudi cdy tinh: Chuyén 100 pl huyén
dich vi khudn vao moi giéng c6 sdn 100 pl moi
truong TSB + Y cta dia nhua vo tring 96 giéng.
Mobi mau duoc lap lai 3 1an. Nuoéi cdy tinh & 37°C
trong vong 48 gio.

Bu6c 4. Rtra troi vi khuan khong bam vao
thanh/day dia: Rtra troi vi khudn khong bam vao
day/thanh dia bang 200 pL dung dich Phosphate
Buffer Saline (PBS 1X: 8 g/L NaCL; 0,2 g/L KCL;
1,44 g/L Na,HPO,; 0,24 g/L KH,PO,); lap lai 3 lan
sau d6 tham kho giéng.

Buoc 5. Co dinh biofilm: C6 dinh vi khuin
bam vao thanh/day dia bang 200 ul methanol. Git
dia & nhiét do phong trong 20 phut. Loai bo hoan
toan methanol trong giéng bang cach vdy va tham
kho.

Budc 6. Nhuom biofilm: Dung pipet hat 200
pL dung dich tim két tinh (crystal violet) 1% vao
moi giéng va gitt trong 15 phuat & nhiét do phong.
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Loai bé hoan toan dung dich tim két tinh bing
cach vdy va tham kho. Loai bo hoan toan thuoc
nhuom thtra (khong thdm vao 16p biofilm) bang
cach rira moi giéng bang 200 ul PBS 1x; lap lai it
nhat 3 1an cho dén khi khong con mau ctia thudc
nhuom sau khi thadm kho giéng.

Buéc 7. Do mat d6 quang (OD - Optical
Density) ctia dich vi khuén tai buéc séng 570 nm
dé xac dinh kha nang tao biofilm. Gia tri OD
nguong duoc tinh dya trén trung binh cong cta
cac gia tri OD do6i chtmg am cong véi 3 1an do lech
chuén.

banh gia muc sinh téng hop biofilm cta vi
khudn duoc thuc hién gia tri OD nguong (ODc)
duoc tinh theo cong thic:

ODc=0D +3SD.

Trong d@6: ODc la gia tri nguong OD duong
tinh; OD 14 gi4 tri OD trung binh ctia cAc mau d6i
chtmg am; SD 1a do leéch chuan cta gia tri OD ctaa
cac mau doi chimg am.

Panh gia vi khuin tao biofilm: Mau duong
tinh (sinh téng hop biofilm) 1a nhitng mau co6 gia
tri OD,;, > ODc. Muec tao biofilm duwoc danh gia
nhu sau: Khéng tao mang biofilm (OD,;, < ODc),
tao mang biofilm yéu (ODc < OD,;, < 20Dc¢), tao
mang biofilm trung binh (20Dc < OD,;, < 40Dc)
va tao mang biofilm manh (40Dc < OD,;,).

2.1.3. Gidi trinh tir gen 16S-rRNA xédc dinh loai
vi khuan sinh tong hop biofim

Tuyén chon dong vi khuidn c6 mtc sinh téng
hop biofilm cao nhat dé giai trinh tu gen 16SrRNA
voi cap moi 27F (5-AGAGTTTGATCTGGCTCAG-
3) va 1492R (5-"TACGGYTACCTTGTTACGACTT-
3) [12] duoc st dung dé khuéch dai doan gen 16S-
rRNA. Thanh phan ctia mot phan tmg PCR 25 pL
gbdm 12,5 pL master mix; 0,25 pL mdi loai moi (0,25

pM); 5 pL ADN; 7 pL nudc khit khoang vo trung.
Chu ky nhiét ctia phan tng PCR gém 95°C (6 phut);
40 chu ky nhan s6 luong ADN véi nhiét do va thoi
gian tuong tng 1a 5°C (30 giay), 55°C (30 giay), 72°C
(30 giy); 72°C (5 phut). San pham PCR duoc kiém
tra bang ki thuat diéen di tréen gel agarose 1,5%
(Merck) va duogc giai trinh tu tai Cong ty Macrogen
(Han Quéc) bang phuong phap Sanger [13].

2.2. Xitly s6 liéu

Thi nghiéem duoc bo tri theo thiét ké hoan
toan ngau nhién, trong d6 moéi chung vi khuin
duoc xem la mot nghiém thirc. Cac nghiém thirc
duoc 1ap lai 3 1an, méi 1an lip st dung mot mau
riéng biét. Vi tri cac dia 96 giéng trong qua trinh 0
va xtr ly duoc sip xép ngau nhién bang cach st
dung bang s6 ngau nhién dé loai bé anh huong
ctia sai s6 hé thong va cac yéu t6 ngoai lai. Cac
thong so6 toi vu duoc xac dinh tir két qua cua thi
nghiém trudc va duoc str dung cho thi nghiém ti€p
theo. Phan mém Microsoft Excel 2010 duoc st
dung dé nhap va xit ly s6 liéu tho, tinh cac trung
binh va vé biéu do.

Trinh tu nucleotide duoc phan tich bang phan
mém Geneious va duoc so sanh voi gen tuong tng
trong ngan hang di liéu cia NCBI stt dung cong cu
BLASTh. Dua vao két qua phan tich trinh te ADN va
khoa phan loai vi khuin ciua Bergey dé dinh danh
cac dong vi khuéin c6 kha nang téng hop biofilm.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic diém va kha ning hinh thanh biofilm
ctia cac ching vi khuin

Tt 6 mau sita bo tuoi nguyén liéu phan lap
duoc 10 dong vi khuédn trén moi truong cetrimide
agar (CA). Két qua xac dinh cac dic diém khuan
lac va té bao cta 10 dong vi khuén trén (Bang 1).

Bang 1. Pic diém hinh thai va khufn lac clia 10 dong vi khudn 6 kha niing tao bioflm

Dong | Dic diém bac diém khyﬁn lac
STT | . Aw o1 Hinh . Bia khuan bo Kich thuéc
vi khuan té bao Mau sac o
dang lac noi (mm)
1 CT130 Cau Tron Hong Nguyén Mo 1,8-2,0
2 CT412 | Que ngan Tron Hong Nguyén Mo 0,7-2,1
3 CT210 | Que ngan Tron bé Nguyén Mo 2,2-3,1
4 CT220 | Que ngin Tron Trang duc Nguyén Lai 1,8-29
) CT314 | Que ngan Tron bo Nguyén Mo 1,0-3,1
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6 CT490 | Que ngan Tron Trang duc Nguyeén Mo 1,0-1,3

7 | CT280 | Quengén | Tron Irang Nguyén | Mo 1,5-2,0
trong

8 | CT211 | Quengén | Tron Irang Nguyén | Lai 1,3-3,8
trong

9 CT320 | Que ngan Tron Trang duc | Ringcua | Mo 1,0-1,3

10 | CT470 | Que ngan Tron Trang duc | Nguyén Mo 1,3-2,1

Hinh dang té bao quan sat kinh hién vi chu
yéu c6 hinh dang que ngin (9/10) va hinh cau
(1/10). Vé dic diém khuin lac ctia hau hét co
dang hinh tron, c6 mau trang duc (4/10), trang

trong (2/10), hong (2/10) va dé (2/10); khuan lac
thuoc dang bia nguyén (9/10) va bia rang cua
(1/10); do néi dang mo (8/10) va dang lai (2/10);
kich thuoc té bao dao dong tir 0,7 - 3,8 mm.

Bang 2. Kha niing tao biofilm va mttc sinh tdng hop ctia cac dong vi khuin

Mtic sinh téng hop biofilm
STT Mau Gia t‘ri OD trung | Kha .né.ng tao , Trung
binh + SD biofilm Yéu Manh
binh '
1 b/C 0,0781 + 0,0161
2 CT130 0,3966 + 0,0673 + +
3 CT412 0,5995 + 0,0352 + +
4 CT210 0,3157 = 0,0057 + +
5 CT220 0,1346 = 0,0138 + +
6 CT314 0,1345+ 0,0102 + +
7 CT490 0,1935 = 0,0203 + +
8 CT280 0,1779 + 0,0314 + +
9 CT211 0,1467 = 0,0548 + +
10 CT320 0,3092 + 0,0364 + +
11 CT470 0,2638 + 0,0047 + +

Ghi chu: PC: Péi ching; OD: do duc té bao; SD: do léch chuan.

Két qua xac dinh gia tri mat do quang (OD)
trung binh va danh gia mac d6 hinh thanh biofilm
cta cac dong vi khudn duoc trinh bay & bang 2.
Trong téng s6 10 dong vi khuan khéo sat, co 1
dong (CT412) c6 kha nang sinh téng hop biofilm
manh, gap khoang 7,67 lan so voi doi chung; 4
dong (CT130, CT210, CT320, CT470) c6 kha nang
& muc trung binh (gap hon 2 14n so voi doi ching);
5 dong (CT220, CT314, CT490, CT280, CT211) c6
kha nang ¢ muc yéu. Dua trén két qua nay, dong
CT412 c6 kha nang san sinh biofilm manh nhat -

duoc lya chon dé phan tich dac tinh di truyén gen
16S rRNA.

3.2. binh danh dong vi khudn c6 kha ning
hinh thanh biofilm manh nhat

Trinh ty gen 16S rRNA ctia dong dong CT412
duoc khuéch dai doan gen 16S rRNA bang cip moi
27F/1492R; san phiam ~1,4 kb duoc gidi trinh tw
Sanger 2 chiéu, lap rap va cit tia tao trinh tu
consensus dai 1362 bp (Hinh 1; ma hiéu
CT412_1362bp). Trinh tu thu duoc dugce so sanh voi
co so dir lieu 16S rRNA tréen NCBI bang BLASTn.
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ATGGCAGGGGCGCGGCTACACATGCAGTCGAGCGGTAGCACAGGGGAGCTTGCTCCCTGGGTGAC
GAGCGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACG
GTAGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATG
TGCCCAGATGGGATTAGCTAGTAGGTGGGGTAATGGCTCACCTAGGCGACGATCCCTAGCTGGTC
TGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGG
GGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGG
TTGTAAAGCACTTTCAGCGAGGAGGAAGGTGGTGAACTTAATACGTTCATCAATTGACGTTACTCG
CAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATC
GGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCA
ACCTGGGAACTGCATTTGAAACTGGCAAGCTAGAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTA
GCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTG
ACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAAC
GATGTCGATTTGGAGGGTGTGCCCTTGAGGCGTGGCTTCCGGAGCTAACGCGTTAAATCGACCGC

CATGTGGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCCAGAGAACTTTCAGA
AGATGGATTGGTGCCTTCGGGACTCTGAGACAGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGA
AATGTTTGGGTTAAGTCCCGCAACGAGCGCACCCTTATCCTTTGTTGCCGCGGTTCGGCCGGGAAC
TCAAAGAGAATGCCGTGATAACTGAGGAGAGGGGGGGGAGGACGTCCAGTCCTCATGGCCCTTCC
AATAAGGGTACCCCCGGCTCCATGGGTTAACAAAAGAAAGAACCTCCTCAACCAGCGGACCCCCAA
AAAACCCCAACCCGAGTGGGAGGGCGCCTCCCCCCCCAAACCGGAACCTTTTATTTAAATAAAAAA
AATTAGGAA AAAAAATCCCCCCCTTTTTACCCCCCCCCCCCCACCCCGGAAGGG

Hinh 1. Trinh tir gen 16S rDNA ctia dong vi khudn CT412 >CT412_1362pb
Két qua nghién cttu cho thay, dong CT412 c6 (NR_036886.1; 97,03%),

S. marcescens subsp.

muc twong dong 96,86 - 97,03% voi cac loai thudc chi
Serratia, v6i dd0 bao phu 87%. Nam két qua khop
hang dau gom: Serratia marcescens (NR_114043.1;

marcescens ATCC 13880 (NR_113236.1; 96,95%), S.
surfactantfaciens (NR_169468.1; 96,86%) va S.
nematodiphila (NR_044385.1; 96,86%) (Bang 3).

97,03%), S. marcescens subsp. sakuensis
Bang 3. Cac dong vi khu4n cé trinh tir trong dong véi dong vi khudn CT412
YO A bobao | DO tuong - )
Cac dong vi khuan tuong dong phit @) | déng @) Ma truy cap

Serrtia marcescens strain NBRC 102204 87 97,03 NR_114043.1
Serrtia marcescens subsp. sakuensis strain KRED 87 97,03 NR_036886.1
Serrtia marcescens subsp. marcescens ATCC 13880 strain

JCM 1239 87 96,95 NR_113236.1
Serrtia surfactantfaciens strain YD25 87 96,86 NR_169468.1
Serrtia nematodiphila DZ05035SBS1 87 96,86 NR_044385.1
Serrtia marcescens subsp. marcescens ATCC 13880 strain

DSM 30121 87 96,86 NR_041980.1

Véi muc twong dong < ~98,65% (nguong thuong
dung dé phan biét toi loai bang 16S rRNA), két qua
khéang dinh CT412 thuoc chi Serratia nhung chua da
chac chan dé gan tén loai. Do d6, nghién ctru nay sé
dimg lai & cap chi, dong thoi gan ma dinh danh riéng

(CT412) cho dong phan lap nay la Serratia sp. CT412.
Dé x4c dinh t6i loai, can bd sung cac chi thi phan ti co
d6 phan giai cao hon (vi du gyrB, rpoB) hoic phan
tich cay phat sinh (Neighbor-Joining/Maximum
Likelihood) véi bootstrap phu hop.
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Giéi trinh tu gen 1a budc dau dé dinh danh mot
dong vi khudn, gop phan rut ngin thoi gian dinh
danh nhung bén canh d6, can két hop voi khao sat
kiém tra cac dac diém hinh thai va sinh hoa dé co thé
di dén két qua dinh danh chinh xac [14]. Vi khuin
Serratiala vi khudn Gram am ky khi tuy tién c6 mat
khap noi trong méi truong, duoc tim thay trong dat,
nudc, phan bo va duoc coi la mam bénh co héi co thé
gay viém vu bo. Serratia khi xam nhap vao bo sé lay
lan tir con bo nay sang con bo khac trong qua trinh
vat sita, lau kho niam vu. Serratia c6 kha nang khang
sinh nén dé diéu tri bénh viem va bo c6 thé diung
thudc xit chtra iodine va can diéu tra thoi gian vat sita
dé xac dinh bat ky nhimg khu vuc co6 thé lam giam
nguy co lay lan trong dan bo nuéi [15, 16].

Cho dén nay, vi khuan Serratia spp. dugc mo ta
phan lap tir dat, nuoc va ciing duoc phan lap tir sira.
Chung c6 thé hinh thanh biofim trén cac bé mat tro
va tao ra cac enzyme ngoai bao chiu nhiét, do do
ching c6 kha nang gay hu hong & cac thoi diém
khac nhau trong qua trinh ché bién sita [17]. Cac loai
Serratia 1a cac vi sinh vat gay bénh co hoi duoc biét
dén c6 thé gay ra cac van dé vé chat luong thuc
pham. Céc loai Serratia sau day c6 thé 1a nguyén
nhan gay ra su d6i mau do cua sita: Serratia
marcescens, Serratia rubidaea, Serratia plymuthica
va Serratia nematodiphila. Sac t6 dic trung cla
chung 1a prodigiosin mau d6, mét chat chuyén hoa
thir cap khong tan trong nudc duoc san xuat trong
cac diéu kien moi truong cu thé [18]. Vi khuin
Serratia spp. voi tiém nang gay hu hong cao da duoc
phan lap tir sita tuoi nguyén liéu & Brazil c6 kha nang
sinh ra enzyme protease va lipase ngoai bao nhan
manh rang Pseudomonas spp. va Serratia
liquidefaciens duoc xac dinh 1a nhimg vi khudn gay
hu hong chiém wu thé tim thiy trong sita lanh &
Brazil [19]. Ca 2 chi Serratiava Pseudomonas duoc
tim thay & bé mat bén trong ctia thiét bi ché bién stra
va ton trit sira [20, 21]. Trong do, Serratia 1a nhimg
nha san xuat biofilm manh va sdn xuit enzyme
protease va lipase ngoai bao chiu nhiét gy hu hong
stra. Vi vay, sau khi dinh danh biang phuong phap
gidi trinh tv gen cta dong vi khudn CT412 sinh
biofilm manh nhat cho thdy vi khudn CT412 la
Serratia sp. CT412.

4. KET LUAN

12 mau sira bo tuoi nguyén liéu thu nhan tir
cac trai nudi bo stta da phan lap duoc 10 dong vi
khuan c6 kha nidng tao biofilm, trong dé ching vi
khuan Serratia nematodiphila CT412 tao biofilm
manh nhat 1a vi khudn Gram am; c6 té bao hinh
que; khudn lac hinh tron va c6 mau hong, kich
thudc khuén lac 0,7 - 2,1 mm; san sinh ra enzyme
protease va lipase ngoai bao sau 72 gio nudi cay &
nhiét @6 37°C. Vi vay, can phai kiém soat su tai
nhiém loai Serratia vao sita bo tuoi nguyén liéu
dan dén giam chat luong sita thong qua viéc kiém
soat moi truong chan nuoi, sitc khoe dan bo, vé
sinh va sat triing qua trinh vat stra.
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BIOLOGICAL CHARACTERISTICS OF A STRONG BIOFILM-FORMING BACTERIAL STRAIN
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Abstract

Bacterial biofilm formation on dairy processing equipment surfaces can adversely affect
product quality and safety. This study aimed to isolate, screen and identify biofilm-forming
bacterial strains from raw cow’s milk collected from four smallholder dairy farms in Cai Rang
ward, Can Tho city, Vietnam. A total of 12 milk samples were cultured on selective media,
biofilm-forming ability was quantitatively assessed under laboratory conditions, the strongest
biofilm-producing strain was identified through 16S rRNA gene sequencing. Ten biofilm-
forming bacterial strains were obtained, among which strain CT412 exhibited the highest
biofilm production and was identified as Serratia nematodiphila. This strain demonstrated
extracellular protease and lipase activities, indicating potential risks of causing bovine mastitis
and milk spoilage. The findings provide a scientific basis for further studies on controlling
biofilm-forming bacteria in dairy production and processing.

Keywords: Biofilms, biological characteristics, serratia, fresh cow’s milk, bacteria.
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NGHIEN CUU ANH HUONG CUA HAM LUONG
TINH BOT BIEN TiNH VA O AM PHOI TRON DEN
CHAT LUONG CUA BANH MOCHI KHOAI LANG TiM

(Ipomoea batatas L.)

Nguyén Trung Truc", Tran Tiéu Yén', Nguyén Thi Ngoc Tuyét *
"Truong Pai hoc St pham Ky thuat Vinh Long
"Email- trucnt@vlute.edu.vn

TOM TAT

Banh mochi la mot loai banh truyén thong ctia Nhat Ban, duoc wa chuong nho két cau déo mém
dac trung tir bot nép. Trong xu hudéng phat trién cac san phdm mochi c6 gia tri dinh duong cao,
khoai lang tim (KLT) duoc lga chon nhu mot nguéon nguyén liéu tiém nang nho giau
anthocyanin, chit xo va cac hop chat chong oxy héa ty nhién. Nham tim ra diéu kién ché bién tot
nhat cho san phdm, viéc diéu chinh thanh phan nguyén liéu va diéu kién ché bién, dac biét la
ham luong tinh bot bién tinh (TBBT) va do am phoi tron, déng vai tro then chét trong viéc anh
hudéng dén cau trac, do mém déo va cac chi tiéu cdm quan ctia banh mochi. Nghién cttu duoc
thuc hién véi muc tiéu 1a xac dinh ty 1é phoi ché TBBT va do 4m nham dat dwoc gia tri cdm quan,
mau sac, mui vi va cau truc tot nhat cho san phdm banh mochi khoai lang tim. Thi nghiém duoc
thuc hién voi cac mirc ham luong TBBT lan luot 25, 30, 35, 40%; két hop voi do 4m phdi tron & cac
muc 45, 50, 55, 60%. Két qua cho thay, ham luong TBBT (35%) va @6 4m phoi tron (55%) 1a diéu
kien phu hop cho banh mochi dat chat luong, thé hién qua céc chi tiéu danh gia nhu: Gia tri mau
sac L* (20,27); a* (20,63); do dan hoi (9,54 N/m?); ham luong anthocyanin (178,60 mg/g); ham
lwong vitamin C (611,6 pg/g); ham lwong phenolic (823,36 ng/g); kha niang bét goc tir do (% khi
DPPH) 1a 88,34% va diém gia tri cAm quan kha dong déu, dao dong tir 4,30 - 4,44 diém, cuing do
yeu thich 1a 8,22 diém. Két qua nay cho thay, banh mochi dat chat luong tot hon so véi cac diéu
kién khao sat con lai.

Tt khoéa: Banh mochi, dinh duong, khoai lang tim, tinh bot bién tinh.

1. BAT VAN BE
Mochi (Moh - chee) 1a tén mot loai banh nhan

thuc tién trong viéc phat trién san phidm, vira gop
phan dap tng nhu cau thi hiéu nguoi tieu dung.

ngot truyén thong tir Nhat Ban. San phdm nay
thuong c6 @0 4m cao, mém va cé do dan hoi nhat
dinh, duoc st dung cht yéu nhu mot mon trang
miéng. Theo phuong phap truyén thong, gao nép
duoc vo sach, niu chin voi nudc, sau do gia ngay
khi con nong dé pha vo cau tric hat va hinh thanh
do dan héi nhot dic trung [1]. Ngoai ra, dé tao vé
bat mat va mau sic cho banh, nguodi ché bién
thuong st dung mau thuc pham cho 16p vo banh.
Hién nay, banh mochi dan duoc stt dung rong rai &
thi truomg Viét Nam. Vi vay, viéc cai tién, nang cao
ham luong dinh dudng va tao sy da dang vé mau
sdc trong banh mochi vira c6 y nghia khoa hoc va

KLT (lpomoea batatas 1.) la cay luong thuc
quan trong, giau carbohydrate, chat xo, vitamin
(C, B6) va cac khoang chat thiét yéu nhu kali va
magie. Pac biét, KLT chta ham luong cao
anthocyanin - mot hop chat chong oxy héa manh,
phong ngtra bénh tim mach, giam huyét ap, ngin
ngtlra cac bénh ly do goc tu do gay ra, gop phan
nang cao gia tri dinh dudng va chitc nang cta cac
san phdm thuc phdm [2]. Trong béi canh nhu cau
tieu dung thuc phdm huéng dén cac san phdm vira
6 gia tri cAm quan cao, vita giau dinh duong va tot
cho stc khoe, viec cai tién cong thic ché bién
banh mochi theo huéng ting dung nguyén liéu tu
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nhién nhue KLT 1a huéng di day tiém nang. Tuy
nhién, dé san pham dat duoc chat luong 6n dinh va
duoc chiap nhan rong rai, cac yéu t6 cong ngheé
trong qua trinh san xudt can duoc kiém soat.
Trong d6, ham luong TBBT va do 4m phoi tron 1a
hai yéu t6 quan trong cé anh hudng truc ti€p dén
cau truc, modul dan héi, mau sac va ham luong
chat dinh duong ctia banh. Xuat phat tir cac co s&
trén, nghién cttu nay duogc thuc hién véi muc tiéu
khao sat anh huong ctia ham luong TBBT va do
am phoi tron dén chat luong ctia san phdm banh
mochi KLT. Thong qua do, nghién ctru huong dén
x4c dinh cong thtc phéi ché tot nhat nham cai
thién tinh chat co ly, nang cao gia tri cdm quan,
déng thoi bao toan cac hop chat sinh hoc c6 hoat
tinh cao nhu anthocyanin, phenolic va vitamin C
trong san phdm cudi cung. Két qua nghién ctru
khong chi gép phan da dang hoa san pham tir KLT
ma con goép phan mé rong huong tng dung cia
nguyén liéu ban dia vao cac san phdm truyén
thong.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

- Nouyén liéu: KLT (Cong ty TNHH MTV
Thuong mai Sai Gon - Vinh Long); duong
(Coop.mart Vinh Long), TBBT (Coop.mart Vinh
Long).

- Hoa chat: Axit metaphosphoric (Viét Nam),
axit chlohydric (Trung Quéc), methanol (Trung
Quoc), folin — ciocalteu (Ptrc), sodium carbonate
(Trung Quoc), axit gallic (Trung Quéc), ethanol
(Trung Quoc), axit citric (Trung Quoc), DPPH
(Trung Quoc).

2.2. Phuong phap nghién ctru
2.2.1. Phuong phéap bo'tri thi nghiém

Nghién ctu duoc thuc hién nhidm xac dinh
anh huong ham luong TBBT va do 4m phoi tron
dén dac tinh chat luong ctia san pham banh mochi
KLT. Thi nghiém duogc bo tri voi 16 nghiém thic
theo so d6 hinh 1.

KLT sau khi ngam rtra so b9, tién hanh bo vo,
cat khuc day 1,5 cm. Hap khoai & 100°C trong thoi
gian 15 phat, sau do6 nghién min bing may xay
thuc phdm mini. Tién hanh phoi tron mau KLT voéi

ham luong TBBT lan luot 1a 25, 30, 35, 40% (w/w)
so voi khoi luong KLT, do 4m duoc diéu chinh lan
luot 1a 45, 50, 55, 60% (w/w) bang cach bd sung
nuoc, cudi cung bd sung duong voi ty 1é 42% so voi
khoi luong téng ctia cac thanh phoi tron. Cac
nghiém thic da duoc phoi tron va hap & 100°C voi
thoi gian 30 phut va tién hanh dinh hinh banh dé
duoc san phdm hoan chinh. Mau dugc phan tich
cac chi tieu nhu: Mau sac (L* va a*), modul dan
hoi (N/m?), ham luong anthocyanin (mg/g), ham
lugng vitamin C (ug/g), ham luong phenolic
(ug/g), hoat tinh chong oxy hoa (% khit DPPH) va
danh gia cam quan.

2.2.2. Phurong phap phan tich
- Xdc dinh sur thay doi mau sdc:

Mau ctia banh mochi KLT duoc x4ac dinh bang
cach st dung may do mau cam tay MiniScan (EZ
4500L - My). Tién hanh do dac & 3 vi tri khac nhau
cho ciing mot mau, sau do lay gia tri trung binh
ctia 3 lan do trén dé duoc gia tri cia mot mau. Cac
gia tri L* va a* duoc ghi nhan [3].

- Xdc dinh modul dan hoi cia banh mochi:

Do dan héi cua san phdm banh mochi KLT
duoc xac dinh dua vao thiét bi phan tich cau truc
thuc phdm TMS-Pro (Food technology, My) [4].
Mau duogc chuan bi cé cung kich thudc voi duong
kinh 21 mm, do day 15 mm, khoi luong trung binh
6,5 g. Bo ciing (N) duoc do tai vi tri trung tam cta
mau, véi van toc ctia dau do 50 mm/phut, khoang
cach dam xuyén la 10 mm. Gia tri do ctng thu
duoc stt dung dé tinh modul dan hoi (E) theo cong
thic 2.1.

FxL

E=_—1 2.1)

Trong d6: E 1a modul dan hoi (N/m?); F 1a do
ctmg ctia mau (N); L 1a chiéu dai ban dau ctia mau
(m); AL la chiéu dai dam xuyén vat ctaa dau do
(m).

- Xdc dinh ham Iluwong vitamin C cua banh
mochi:

Ham luong vitamin C ctia banh mochi duogc xac
dinh theo Roe va Mills (1948) [5], voi mot s6 diéu
chinh. Mau banh mochi duoc dong bang trong dung
dich nito 10ng, sau d6 duoc nghién min thanh bot.
Mau duoc trich ly trong dung dich axit
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metaphosphoric 5% lanh, vortex hon hop trong 1
phut va loc bang gidy loc, thu dugc dich trich
dung cho phan tich chi tiéu vitamin C. Hon hop
ctia phan tmg bao gém: 0,4 mL dich trich, 0,6 mL
di-indophenol 0,02%, 0,8 mL thiourea 2% va 0,6 mL
dinitrophenol hydrazine 2%, hon hop duoc vortex va

1 trong bé 6n dinh nhiét do ¢ 50°C trong 1 gio. Tiép
dén, hut 1 mL cta axit sulfuric 85% thém vao hon
hop trén va tiép tuc t & nhiét do 25°C trong 30 phtt.
Do hap thu ctia hon hop phan ting duoc do & budc
song 540 nm va két qua duoc tinh toan dua vao
duong chuén cta vitamin C trong cung diéu kién.

KLT

v

Rita, loai
b vo

v

Hip chin 14n 1

!

Nghién min

v

Can khéi
legng
R
. i Phai tron TBBT (%)
; o e . (]
Bg am (HLA) (%) dueng (42%) 25.30.35. 40%
! \
TBBT -HLA TBBT -HLA TBEBT - HLA TBET-HLA
25-45 0 -45 35 -45 40 - 45
25 -50 i0-50 15 -50 40 - 50
25 -55% 10 -55 15 -55 40 - 55
25 -60 10 -60 15 -60 40 - 60
Hép
chin 1an 2
Binh hinh
San phém

Hinh 1. So @6 bé tri thi nghiém

- Xdac dinh ham lirong phenolic cua banh
mochi:

B6 mau cta banh mochi duoc trich ly trong
dung dich methanol lanh, vortex trong 1 phut va
loc qua gidy loc dé thu dich trich dung cho phan
tich t6ng ham luwong phenolic. Ham luong phenolic
téng duoc xac dinh dua theo Singleton va cs
(1998) [6]. Hon hop phan tng gém 100 pL dich

trich, 250 pL thudc thit Folin - Ciocalteu, 750 pL
sodium carbonate 7,5% va 2 mL nudc cat (doi voi
mau blank dung methanol thay cho dich trich).
Hon hop duoc vortex va i trong bé 6n dinh nhiét &
40°C trong 30 phut. Do hap thu cta hon hop phan
ung duoc do & budc song 750 nm va két qua duoc
tinh toan dua vao duong chudn cta axit gallic
trong cung diéu kién.
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- Xdc dinh ham Iurong anthocyanin cua banh
mochi:

Mau banh mochi duoc tron véi hon hop gom
60% ethanol va 1% axit citric, tiép dén lac déu,
vortex trong 2 phut va loc bang gidy loc thu duoc
dich trich. Ham lwong anthocyanins duwoc xac dinh
theo phuong phap pH vi sai. Dich trich ctia mau
duoc tron 25 mM hydrochloric axit-potassium
chloride (pH 1,0) hodac dung dich dém 0,4 M
sodium acetate (pH 4,5) trong 15 phut, & trong t6i.
bo hap thu budc song ctia hén hop duoc do &
budc séong 700 nm va 520 nm [7]. Ham luong
anthocyanin duoc tinh theo cyanidin-3-glucoside,
tuong duong theo cong thirc 2.2.

A .\twr- f.]a.= < 10° xi ©2.2)

Trong do: A = (Aszonm - Azonm) PH 1,0 - (Asponm -
Az PH 4,5; My 12 khoi luong phan tir = 4492 g
mol’ cho cyanidin-3-glucoside; DF 1a hé so6 pha
loang mau; 11a chiéu day caa cuvett (cm); v 1a thé
tich caa dich trich (I); m 1a khoi luong ctia mau
duoc stt dung cho trich anthocyanin.

- Xdc dinh hoat tinh chong oxy hda (% khir
DPPH) cua banh mochi:

Hoat tinh khit DPPH (2,2-diphenyl-1-
picrylhydrazyl) duoc thyc hién theo Li va cs (2018)
[8], voi mot s6 diéu chinh. Hon hop phéan tng chia
dung 0,15 mL dich trich va 1,85 mL DPPH 120 uM
trong methanol, tiép dén 1 & nhiét do phong trong
30 phut trong bong t6i. Mau kiém soat duoc chuin

Anthocyanins (mg/g) =

bi biang cach dung methanol thay thé cho dich
trich trong cung diéu kién. Do hap thu duoc do &
budc song 525 nm va két qua duoc tinh toan theo
cong thuc 2.3.

D.-RICDPPH — L""‘b?l-'.l-ém EI:I?.II'_":!'-DSII"..I;.'I.'I} w 100

Absgiim soar

2.3

- Panh gid cam quan:

Gia tri cdm quan cua san phdm banh mochi
KLT nhu: Mau sic, mui, vi, cau tric va mtc do va
thich duoc danh gia theo TCVN 3215:1979 [9].

223 Xirly so' liu

Tat ca cac thi nghiém duoc lap lai 3 1an va két
qua duoc trinh bay dudi dang gia tri trung binh +
do léch chuin. So sanh su khac biét gitta cac
nghiém thic duoc thye hién théong qua phan tich
phuong sai ANOVA (p < 0,05) v6i kiém dinh LSD &
muac y nghia 5% bing phan mém thong ké
Statgraphics Centurion XV.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia ham lwong TBBT va do
4m dén mau sic cta banh mochi

Mau sdc 1a mot trong nhitng yéu t6 cam quan
quan trong, anh hudng truc tiép dén tinh hap dan
va cam nhan ban dau cta nguoi tiéu dung doi voi
san phdm. Tuy nhién, viéc thay d6i thanh phan
nguyeén lieu c6 thé lam thay ddi gia tri mau sac ban
dau, su thay d6i nay anh huong dén do sang (L*)
va sic d6 (a*) ctia san pham.

Béng 1. Anh hudng ciia ham lugng TBBT va do 4m dén mau sic ctia banh mochi

Ham luong TBBT (%) | Do am (%) (=14 trl quan sat
L* L*
25 45 7,89+ 0,22 7,89+ 0,22
25 50 8,51°+ 1,03 8,51+ 1,03
25 95 8,48°+ 0,15 8,48°+ 0,15
25 60 10,45+ 0,21 10,45+ 0,21
30 45 9,19°+ 0,30 9,19°+ 0,30
30 50 15,45+ 2,90 15,45+ 2,90
30 95 16,16°+ 2,89 16,16+ 2,89
30 60 15,45+ 3,93 15,45+ 3,93
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35 45 19,18+ 3,91 19,18+ 3,91
35 50 17,79+ 6,51 17,79+ 6,51
35 99 20,27°%+ 4,59 20,27°% + 4,59
35 60 19,92+ 3,39 19,92°% + 3,39
40 45 16,41°+ 1,16 16,41°+ 1,16

40 50 20,62°%+ 3,68 20,62°%+ 3,68
40 99 22,54%+ 3,53 22,54% + 3,53
40 60 24,81°+ 3,14 24,81°+ 3,14

Két qua tir & bang 1 cho thay, khi bé sung ham
luong TBBT va do 4m tang lén, do sang clia mau
L * c6 xu huong tang dan. Khi bd sung cac thanh
phan phéi ché & ham luong TBBT 25% va @0 4m
45% thi o sang L * ctia san pham co6 gia tri 1a 7,89
(gia tri thap nhat). Khi tang do 4m len 50, 55, 60%
trong cung ham lwong TBBT thi d0 sang cing
tang lén. Ti€p tuc tang ham luong TBBT len 30,
35, 40% cuing voi bé sung do 4m lan luot 1a 45, 50,
55, 60% thi d6 sang c6 xu hudng tang lén. Tuy
nhién, khi b6 sung ham luong TBBT 40% va do 4m
la 60% thi do sang dat gia tri la 24,81 (gia tri 16n
nhat), ciing 1a gia tri ty 1é bé sung cao nhat trong
cac ty 1é b sung vao san phdm. Gia tri a” dao dong
ter 14,39 - 23,58, thé hién su thay ddi sac do cta san
phdm. Két qua cho thay, cac nghiém thitc c6 ham
luong TBBT 30% c6 gia tri 1on nhat va do 4m thay
déi tir 45 - 65% khong anh huong dén gia tri a* cia
san phadm. Tt cac gia tri trong bang 1, c6 thé thay
ca ham luong TBBT va do 4m déu c6 anh hudng
dang ké dén mau sic (thé hién qua cac gia tri L'va
a’). biéu nay c6 thé phan anh su thay ddi trong
cau trac hay thanh phan ctia mau khi cac yéu to
nay thay déi, tir d6 anh huong dén cach mau hap
thu va phan xa anh sang. TBBT giup che chin
anthocyanin khoéi anh sang va oxy, lam giam qua
trinh oxy hoa va gitt duoc mau sic tuoi sang hon
[10]. Bén canh TBBT, do6 4m cao lam gidm mat do

sdc t6 anthocyanin tu nhién trong KLT, dan dén
mau banh sang hon. Két qua nay phu hop voi ket
qua nghién cttu ctaa Khoo va cs (2017) [11],
anthocyanin trong thuc phdm co thé bi pha loang
va bién d6i mau khi thay d6i ty lé thanh phan nén
va do 4m trong san phdm. Anthocyanin 1a hop chat
flavonoid hoa tan trong nuédc, nhay cam voi moi
truong xung quanh, diac biét 1a pH. Po 4m anh
huong truc ti€ép dén tinh bén mau va mac do on
dinh ctia anthocyanin. Theo Cevallos-Casals and
Cisneros-Zevallos (2003) [12], su chuyén d6i mau
sic cua anthocyanin phu thudc vao pH va ham
luong nudc; trong diéu kién it nudc va nén TBBT
cao, pH co thé thay d6i nhe 1am chuyén dich mau.
Trong moéi truong cé do 4am cao, anthocyanin dé bj
thay phan va phan huy, dan dén su thay doi hoac
giam cuong do mau sic [13].

3.2. Anh huéng ctia ham lwong TBBT va do
4m dén modul dan hdi ctia banh mochi

Modul dan héi 1a thong sé co hoc dac trung
phan anh muc do bién dang dan héi cta vat lieu
thuc pham dudi tac dong luc nén. Trong san phdm
banh mochi KLT, modul dan hoi c6 vai trd quan
trong trong viéc biéu hién dac tinh két cau nhu do
déo va do dai. Sy thay déi modul dan héi khong
chi tac dong dén cam nhan vé cau truc ma con
quyét dinh dén mtc @6 chap nhan cdm quan téng
thé ctia san pham.

Béng 2. Anh hudng ctia ham lugng TBBT va do 4m dén modul dan héi ctia banh mochi

Ham luong TBBT (%) bo am (%) Modul dan héi E (N/m?)
25 45 22, 14gh + 2,90
25 50 1421e £1,33
25 95 9,33bdc £ 0,74
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25 60 6,36abc £+ 1,25
30 45 9,91d+ 0,92
30 50 6,26ab + 3,08
30 ) 6,10a+ 1,61
30 60 491a+0,75
35 45 22,18h £ 2,56
35 50 16,19ef £ 1,61
35 95 9,54cd £2,47
35 60 5,83a+0,59
40 45 18,96fg + 0,33
40 50 13,67e £3,94
40 595 14,45¢ £ 1,03
40 60 5,12a+ 1,00

Ghi chu: Cdc ky tir khdc nhau trong cung mot cot thé hién su khac biét ¢ y nghia thong ké. Kiém

dinh LSD voi do tin cdy 95%.

Két qua & bang 2 cho thay, khi ham luong
TBBT tang tir 25% lén 35%, modul dan hoi cta san
phdm c6 xu huong thay déi, nhung khong theo
mot chiéu huéng nhit dinh. O miec TBBT 25%,
modul dan hoi dao dong tir 6,36 - 22,14 N/m2, do
4m cang cao modul dan héi cang giam. O muc
TBBT 30%, modul dan héi dao dong tir 4,91 (gia tri
nho nhat) dén 9,91 N/m2, cho thay xu huéng giam
nhe so v6i ham lwong TBBT 25%. O mic TBBT
35%, modul dan hoi dao dong tir 9,54 - 22,18 N/m2
(co gia tri cao nhat). Khi do 4m ting, modul dan
héi ctia san phdm c6 xu huong giam. O mic ham
luong TBBT 25%, khi d0 4m tang tir 45% lén 60%,
modul dan hoéi gidm tir 22,14 N/m2 xu6ng con 6,36
N/m?2 Tuong tu, & ham luong TBBT 30, 35, 40%,
khi ting dan do 4m thi modul dan hoi ciing c6 xu
huéng giam dan. Két qua trén cho thay, ty 1é phoi
tron dong mot phan quan trong trong su tao thanh
san pham, ciing 1a yéu t6 quyét dinh sw anh hudng
dén modul dan héi ctia san phdm. O ham luong
TBBT 25% thi modul dan hoi & d6 4m 55% cao
nhat, do khi d¢ 4m tang thi cac phan ti dé dang
lien két gitta voi nhau tao nén cau tric bén chat
hon dan dén d6 dan hoi cia san phdm cao, cac ty
lé con lai ciing cao nhung & miuc vira phai. Tt cac

két qua thu duoc, co thé két luan rang, modul dan
hoi ctia san phdm chiu 4nh huéng déng thoi boi
ham luong TBBT va d¢ 4m, trong do do am dong
vai tro diéu phoi lién két cau truc, con ty 1é phoi
tron TBBT quyét dinh mac do hinh thanh mang
gel.

3.3. Anh hudng ctia ham lugng TBBT va d¢
4m dén gi4 tri cAm quan ctia banh mochi

Trong qua trinh phat trién san phdm banh
mochi, viéc lua chon va diéu chinh thanh phan
nguyén lieu 1a yéu t6 then chot anh huong truc
ti€p dén chat luong cam quan cta san pham.
Trong d6, ham luong TBBT va do 4m dong vai tro
quan trong trong viéc hinh thanh cau truc, do
mém, do dan hoi va cac gia tri cAm quan. Nhing
yéu t6 nay quyét dinh muc do chdp nhan cua
nguoi tieu dung.

Két qua & bang 3 cho thay, diém s6 cam quan
dao dong tir 3,83 - 4,66 cho céac chi tiéu mau sac,
muli, vi va cau trac. Trong khi do, chi tieu do yeu
thich dat gia tri 8,22 diém & cong thic phoi ché co
ham luong TBBT 35% va do 4am 55%. Xu huong
chung cho thay, do am & 55 - 60% gitp cai thién cac
chi tiéu cam quan, dac biét vé cau truc va muc do
yeu thich; nguoc lai, d6 4m thap (45%) 1am giam do
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dan héi ctia banh. Tuy nhién, néu do 4m phoi tron
qué cao thi banh dé bi nhao, bét dinh va mat cau

két hop do 4m 55% 1a cong thitc phoi ché tot nhat,
mang lai chat lwong cam quan cao.

truc. Nhu vay, c6 thé khang dinh, ty 1é TBBT 35%

Béng 3. Anh hudn

r ctia ham luong TBBT va do 4m dén gi4 tri cAm quan ciia banh mochi

Ham lwong | Do 4m Gia tri quan sat

TBBT (%) (%) Mau sic Mui Vi Cautrac | Do yéu thich
25 45 3,83°+0,09 | 4,14°+0,21 | 4,14*+0,05 | 4,19°+0,10 | 6,08"°+0,09
25 50 3,97°°+0,13 | 3,97°+0,38 | 3,95°+0,05 | 4,05°+0,29 | 6,05+ 0,05
25 55 4,03*+0,05 | 3,89°+0,05 | 4,19°+0,17 | 422°+0,05 | 6,08+ 0,00
25 60 4,05°+021 | 3,97°+0,05 | 4,08°+0,36 | 3,94°+0,17 | 6,33°+0,30
30 45 4,03*+0,19 | 3,97°+0,29 | 3,97°+0,13 | 4,06°+£0,20 | 6,95°+0,05
30 50 3,97°+0,18 | 4,17°+0,14 | 3,97°+0,18 | 4,00°+0,38 | 6,97°+0,13
30 55 4,03°+0,13 | 4,08°+0,09 | 4,14*+0,10 | 4,06°+0,13 | 7,03°+£0,13
30 60 3,95°+£0,05 | 4,06°+0,17 | 4,11°+0,17 | 422°+0,27 | 7,17°+0,44
35 45 420+0,05 | 4,06°+027 | 3,78°+0,09 | 4,17°°+£022 | 8,06°+0,13
35 50 4,03°+0,05 | 4,19°+0,17 | 4,08°+0,09 | 3,92°+025 | 8,00°+0,22
35 55 4309+ 0,05 | 4,44°+0,17 | 439°+0,17 | 4,33°+0,09 | 8,22°+0,05
35 60 4,06™£0,10 | 3,94°+£0,13 | 4,06°+0.27 | 3,97°+038 | 7,89°+0,17
40 45 4,04°+0,04 | 3,97°+0,13 | 411°+0,05 | 4,05°+0,25 | 7,11°+026
40 50 4,05°+0,04 | 4,05°+0,05 | 422°+031 | 4,08°+0,09 | 7,11°+0.,38
40 55 4,06*£0,03 | 4,00°£0,14 | 4,11°+0,13 | 4,03°£0,25 | 6,86°+0,39
40 60 4,06+£0,04 | 4,11°£0,13 | 4,11°£0,05 | 4,17°£025 | 6,97°+0,31

Ghi chu: Cic ky tw khdc nhau trong cung mot cot thé hién su khac biét co y nghia thong ké. Kiém

dinh LSD voi do tin cdy 95%.

3.4. Anh huéng ctia ham hrong TBBT va d6
4m dén ham lugng vitamin C cia banh mochi

Vitamin C 1a mot trong nhimg chat dinh

cac san phdm thuc phdm nho vai tro chong oxy
hoéa va ting cuong stc dé khang cho co thé. Tuy
nhién, vitamin C rat nhay cam voi cac yéu t6 xit ly
va diéu kién ché bién.

duong quan trong, thuong dugc quan tim trong
Bang 2. Anh huéng ctia ham lugng TBBT va do 4m dén ham lueong vitamin C

Ham luong TBBT (%) bo am (%) Ham luong vitamin C (ug/g)
25 45 474,94%+ 43,34
25 50 472,56+ 128,86
25 95 456,43°+ 63,20
25 60 394,75+ 115,73
30 45 479,21%+ 169,13
30 50 378,61%+ 115,13
30 95 516,22°1+ 42,13
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30 60 370,08+ 25,48
35 45 456,44°+ 158,00
35 o0 385,26+ 78,64
35 99 611,607+ 44,82
35 60 245,76+ 42,15
40 45 263,31+ 90,42
40 o0 286,56+ 42,23
40 99 429,39+ 34,98
40 60 438,88+ 49,81

Ghi chu: Cic ky tr khidc nhau trong cung mot cot thé hién su khdc biét o y nghia thong ké. Kiém

dinh LSD voi do tin cdy 95%.

Két qua anh huong ctia ham luong TBBT va
do 4m dén ham luong vitamin C banh mochi KLT
duoc thé hién & bang 4. Khi ham luong TBBT tang
tr 25 - 40%, ham luong vitamin C c6 sy dao dong
l6n & cac muic do 4m khac nhau. Ham luong TBBT
35% voi do 4am 55% c6 ham lwong vitamin C cao
nhat 1a 611,6 pg/g. Po6 4m cang cao, ham luong
vitamin C c6 xu huéng giam trong nhiéu truong
hop. V6i ham luong TBBT 25%, ham luong vitamin
C giam dan tir 474,94 pg/g (45% 4m) xudéng 394,75
ng/g (60% am). Tuong tw, voi ham luong TBBT
30%, ham luong vitamin C giam tir 479,21 pg/g
(45% 4m) xuong 370,08 ng/g (60% 4m). Ham luong
TBBT 40% nhin chung c6 ham luong vitamin C
thap hon so voi cac ty 1é khac. Két qua nghién ctru

ctia Fang va Bhandari (2011) [10] chi ra rang,
TBBT khi stt dung lam chat mang c6 thé bao ve
cac chat nhay cam nhu vitamin C trong cac san
phdm thuc pham.

3.5. Anh huéng ctia ham lwong TBBT va do
4m dén ham luong phenolic cia banh mochi

Hop chat phenolic 14 mot nhéom chat chuyén
hoa thtt cdp cé hoat tinh sinh hoc cao, dong vai
tro quan trong trong viéc nang cao gia tri dinh
duong va kha nang chong oxy hoda ctia thuc
pham. Tuy nhién, ham luong phenolic trong san
pham sau ché bién c6 thé bi anh hudng boi cac
yéu to cong nghé, trong d6 c6 ham luong TBBT
va do am.

Béng 3. Anh hudng ciia ham lugng TBBT va do 4m dén ham lirong phenolic ctia banh mochi

Ham luong TBBT (%) bo am (%) Ham luong phenolic (ug/g)

25 45 828,44+ 90,25

25 50 777,63+ 73,80
25 55 725,13%°+ 49,80
25 60 722,59%°+ 191,74
30 45 762,39+ 108,16
30 50 647,23+ 75,54
30 55 830,98+ 33,22

30 60 730,212+ 219,5
35 45 615,05+ 157,11
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35 50 734,45"°+ 137,21
35 99 823,36™ + 175,71
35 60 576,95+ 281,35
40 45 493,12%+ 21,60

40 50 486,35+ 54,07

40 99 528,68 + 236,43
40 60 741,227 + 540,47

Ghi chu: Cic ky tr khdc nhau trong cung mot cot thé hién su khdc biét cé y nghia thong ké. Kiém

dinh LSD voi do tin cdy 95%.

Két qua & bang 5 cho thay, & cing muc do 4m,
khi ham luong TBBT tang, ham luwong phenolic co
xu huong gidm. Tai do 4am 45%, khi ham luong
TBBT tang tur 25% lén 40%, ham luong phenolic
giam manh tir 828,44 pg/g xudng con 493,19 pg/g.
Xu huong twong tu ciing duoc quan sat tai do 4m
50%, khi ham luong phenolic giam tu 777,63 ng/g
(25% tinh bot) xuong 486,35 pg/g (40% tinh bot).
biéu nay cho thay, su gia tang ham luong TBBT
lam giam kha nang gitt lai hop chat phenolic trong
san phdm. Bén canh d6, két qua tai do 4m 55% va
60% ciing cho thay xu huéng twong tw: Ham luong
phenolic gidm dan tir 725,13 pg/g (25% tinh bot)
xudng con 528,68 pg/g (40% tinh bot) & 55% do
am; hoac dao dong lon & do am 60%, cho thay tinh
khong 6n dinh ctia hé thong khi luong tinh bot
qué cao. Hién tuong nay cé thé do kha nang tuong
tac gitra TBBT va cac hop chat phenolic trong diéu
kién gia nhiét. Khi ham luong tinh bot ting, mang
gel tinh bot hinh thanh day dac hon, c6 thé gay
can tro su giai phong phenolic ra khoéi cau truc
thuc phdm [14]. Ngoai ra, cau trac tinh bot c6 anh
huong dang ké dén kha nang bao vé hodc mat mat
phenolic trong san pham ché bién. Bén canh do,

ham leong TBBT ting c6 thé lam giam luong
phenolic kha dung do twong tac phan tir hoac do
hiéu ung che chan trong thuc phidm [15]. Tuy
nhién, & muic do 4m cao 60%, ham luong phenolic
c6 xu huong tiang tré lai & mau co 40% tinh bot
(741,22 pg/g). Hién tuong nay co6 thé do su pha vor
cau trac mang gel tinh bot trong diéu kién 4m cao,
dan dén giai phong phenolic tu do. Tuong tu, cac
nghién ctru cho thay, do 4m cao co6 thé lam giam
do két tinh caa tinh bot va pha vo cau tric gel
dang & trang thai 6n dinh [16], cing nhu anh
hudéng dén thanh phan hoat tinh sinh hoc trong
qua trinh gia nhiét va bao quan [17].

3.6. Anh huéng ctia ham lwong TBBT va do
4m dén ham luong anthocyanin cia banh mochi

Anthocyanin 1a nhém hop chat flavonoid tan
trong nudc, khong chi gép phan tao nén mau tim
dac trung cua KLT ma con c¢6 hoat tinh sinh hoc
cao, diac biét la kha nang chong oxy hoda. Tuy
nhién, anthocyanin rat dé bi phan huy trong qua
trinh ché bién thuc phdm, diac biét dudi tac dong
ctia nhiét do, pH va do 4m.

Béng 4. Anh huéng ham lugng TBBT va do 4m dén ham lugng anthocyanin ctia banh mochi

Ham luong TBBT (%) Do am (%) Ham luong anthocyanin (mg/g)
25 45 150,94% + 43,63
25 50 201,64°+ 62,57
25 55 193,97°+ 28,15
25 60 111,57°+ 14,28
30 45 20,79"+ 5,26
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30 50 18,44*+ 8,42
30 99 51,80"+ 21,54
30 60 50,10+ 22,34
35 45 212,56°+ 56,56
35 50 212,61°+ 1,70
35 99 178,60°+ 29,71
35 60 193,02°+ 36,72
40 45 98,89+ 59,41
40 50 95,43+ 58,26
40 99 93,23+ 43,33
40 60 82,21+ 35,02

Ghi chu: Céc ky tir khac nhau trong cung mot cot thé hién su khdc biét co y nghia thong ké. Kiém

dinh LSD voi do tin cdy 95%.

Két qua ¢ bang 6 cho thay, ham luong
anthocyanin trong banh mochi KLT bi anh huong
boi ca ham luong TBBT va do 4m. Tai do 4m 50%,
anthocyanin dat mitc cao nhiat & mau chaa 35%
TBBT (212,61 mg/g), trong khi & 25% la 201,64
mg/g va giam manh & 40% TBBT chi con 95,43
mg/g, cho thady mitc TBBT trung binh c6 tac dung
toi wu trong viéc 6n dinh cac hop chat phenolic,
dac biét 1a anthocyanin. Khi do 4m 1a 45% hoac
55%, xu huong twong tu van gitt nguyeén:
Anthocyanin dinh diém tai 35% TBBT va giam
manh khi TBBT lén 40%. Dac biet, & 60% do am,
anthocyanin gidm dang ké & hau hét mau, cho
thdy moi truong 4m cao c6 thé pha vo cau truc
anthocyanin. Nhiét do va do 4m cao 1a nhiing yéu
to chinh thuc ddy qua trinh suy thoai anthocyanin
qua thay phan va oxy hoa [18], [19]. Hon nira,
TBBT hinh thanh mang gel trong cau truc banh
mochi, noi ma anthocyanin c6 thé duwoc c6 dinh

hoac tuong tac. Cac polyphenol nhu anthocyanin
c6 thé tao lién két hydro hodc twong tac ky nudc
voi TBBT, giup gia tang tinh 6n dinh nhiét va hoa
hoc [18]. Tuy nhién, khi ham luong TBBT qua cao
(40%), mang gel day dac co thé bao vay
anthocyanin, gay can tré giai phong cting nhu thuc
déy su suy giam khong 6n dinh ctia phan tir mau.
Nhu vay, trong nghién ctu nay, diéu kién 35%
TBBT va 50% do 4m da duoc xac dinh la tot nhat
dé bao toan anthocyanin trong banh mochi KLT.

3.7. Anh hudéng ctia ham lugng TBBT va d¢
4m dén kha nang bt goc te do (% khit DPPH) cia
banh mochi

Hoat tinh chong oxy hoa la mot chi tiéu quan
trong phan anh tiém nang bao vé thuc pham khoi
st suy thoai do cac goc tu do. Trong san pham
banh mochi KLT, cac hop chat phenolic, vitamin C
va anthocyanin dong vai tro chinh trong viéc tao ra
hoat tinh khtt goc tw do DPPH.

Béng 5. Anh hudng ctia ham luong TBBT va d 4m dén hoat tinh chéng oxy hoa ciia banh mochi

Ham luong TBBT (%) Do am (%) Hoat tinh chong oxy hoa (% khit DPPH)
25 45 84,35+ 3,53
25 50 93,07*+ 1,62
25 95 93,75+ 0,74
25 60 94,66°+ 1,12
30 45 81,66"+ 5,72
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30 50 87,15™+ 3,96
30 99 89,32"+ 6,16
30 60 82,53+ 13,2
35 45 85,76+ 5,84
35 50 89,78+ 1,71
35 99 88,34+ 549
35 60 85,98 +7,14

40 45 59,62+ 11,70
40 o0 66,03+ 12,07
40 99 60,69° + 8,09

40 60 59,99+ 14,97

Ghi chu: Céc ky tir khac nhau trong cung mot cot thé hién su khdc biét co y nghia thong ké. Kiém

dinh LSD voi do tin cdy 95%.

Khi ham luong TBBT tang tir 25% lén 40%,
hoat tinh chong oxy héa giam dang ké. Tai do 4m
45%, hoat tinh chong oxy hoa giam tir 84,35% (&
ham luong TBBT 25%) xudng 59,62% (& ham luong
TBBT 40%) (gia tri thap nhat). Xu huéng tuong tu
& cac mirc am khéc. Diéu nay cho thay, ham lwong
TBBT cao c6 thé lam giam kha ning chong oxy
hoa, c6 thé do gidm ty 1é cac thanh phan giau chat
chong oxy hoa (nhu polyphenol, anthocyanin...) c6
trong san phdm banh mochi. Khi do 4m tang tu
45% lén 60%, & ham leong TBBT c6 dinh, hoat tinh
chong oxy hoéa cé xu hudéng ting ban dau roi gidam
nhe (& ham luong TBBT 25%, hoat tinh tang tur
84,35% lén 94,66% (gia tri cuc dai) tai o 4m 60%).
Do 4m cao co6 thé giup kich hoat su gidi phong
chat chong oxy hoa, nhung vuot qua nguong toi
uu (khoang 50 - 55%) c6 thé gay loang cac hop chat
hodc tao diéu kién bi oxy hoa nén hoat tinh chong
oxy hoa ciing giam. Ham luong TBBT thap (25%) &
muc 4m cao (60%) cho thay hoat tinh chong oxy
hoa cao nhat 1a 94,66%. Ham luong TBBT cao
(40%) & mirc am cao (60%) cho thay hoat tinh
chong oxy hoa thap nhat 1a 59,99%. Biéu nay cho
thdy, c6 su tuwong tdc ro rang gitta ham luong
TBBT va do am, anh huong truc ti€p dén hoat tinh
chong oxy hoéa. Qua d6 cho thay, & ham luong

TBBT thap (25 - 35%) va &0 4am t6i uu (khoang 50 -
55%) la diéu kién t6t nhat dé duy tri hoat tinh
chong oxy hoa cao. Ham luong TBBT cao (> 35%)
lam gidm ro rét hoat tinh chéng oxy hoa, co thé do
pha loang hoac mat can doi gitta cac thanh phan
chong oxy hoa.

4. KET LUAN

Nghién cttu da lam r6 anh huong ctia ham
luong TBBT va do 4m phoi tron dén cac dac tinh
chat luong cua san pham banh mochi KLT. Két
qué cho thay, cac yéu t6 ndy anh huéng dang ké
dén mau sac, modul dan hoéi, ham lwong hop chat
sinh hoc va gia tri cAm quan cta san pham. Trong
pham vi khao sat, cong thic chita 35% TBBT va
55% @6 4m duoc xac dinh 1a diéu kién tot nhat cho
san pham mochi KLT véi mau sic hai hoa (L*:
20,27; a*: 20,63), modul dan hoi (9,54 N/m?) va gia
tri dinh dudong cao (anthocyanin: 178,60 mg/g;
vitamin C: 611,6 pg/g; phenolic: 823,36 ng/g).
béng thoi, kha niang chong oxy hoa dat 88,34%
kht DPPH va diém cam quan cao nhat trong céac
mau thtt (diém yeu thich 8,22). Két qua nghién
ctru g6p phan dinh hudng cho viéc phat trién san
phiam mochi chitc ning c6 ngudn goc tir nguyén
lieu te nhién giau duong chat, phu hop véi xu
hudng tieu dung hién dai huong dén stc khoe.
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EFFECTS OF MODIFIED STARCH AND MOISTURE CONTENT ON THE QUALITY
OF PURPLE SWEET POTATO MOCHI (Jpomoea batatasL.)

Nguyen Trung Truc?, Tran Tieu Yen!, Nguyen Thi Ngoc Tuyet !
"Vinh Long University of Technology Education
Abstract

Mochi is a traditional Japanese confectionery, favored for its characteristic soft and chewy
texture derived from glutinous rice flour. In the context of developing nutritionally enhanced
mochi products, purple sweet potato has emerged as a promising ingredient due to its high
content of anthocyanins, dietary fiber and natural antioxidants. To identify the optimal
processing conditions, the adjustment of ingredient proportionsparticularly the level of
modified starch (MS) and mixing moisture content - plays a critical role in influencing the
structure, elasticity and sensory attributes of mochi. This study aimed to determine the
appropriate ratio of MS and moisture content that would yield the best sensory, color, flavor
and textural qualities in purple sweet potato mochi. Experiments were conducted using MS
concentrations of 25%, 30%, 35%, 40%, combined with mixing moisture levels of 45%, 50%, 55%,
60%. Results showed that the combination of 35% MS and 55% moisture yielded the most
desirable product quality. This was reflected in color values of L* (20.27) and a* (20.63),
elasticity (9.54 N/m?), anthocyanin content (178.60 mg/g), vitamin C content (611.6 ng/g),
total phenolic content (823.36 ng/g) and antioxidant capacity as measured by DPPH radical
scavenging activity (88.34%). Sensory scores were consistently high, ranging from 4.30 to
4.44, with an overall preference rating of 8.22. These findings indicate that mochi produced
under these conditions possessed superior quality compared to other tested formulations.

Keywords: Mochi, nutrition, purple sweet potato, modified starch.
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NGHIEN CUU CHE BIEN SUA CHUA BO SUNG
DICH CHIET HAT DAU XANH NAY MAM

Tran Thi Ngoc Mai", Tran Hoang Phic!, Hi Huy Phong?!, Nguyén Thi Ca Mi!
"Wién Khoa hoc Ung dung, Truong Pai hoc Cong nghé Thanh phd Ho Chi Minh
"Email- ttn.mai79@hutech.edu.vn

TOM TAT

bau xanh (Vigna radiata L.) 1a nguon nguyeén liéu giau dinh duong va c6 hoat tinh sinh hoc cao,
dac biet khi duoc xtt Iy qua qua trinh wom mam. Nghién ctru nay duoc thuc hién nham xac dinh
cac diéu kién thich hop cho qua trinh ndy mam hat dau xanh va trich ly dich chiét, tr do tng
dung b6 sung vao sita chua dé nang cao gia tri cdm quan va chttc nang san pham. Thi nghiém
duwoc bo tri nham khao sat anh hudng cta thoi gian ngam (3 - 7 gio), nhiét do nuéc ngam (20 -
40°C) va phuong phap ngam (ngam ngap va tuéi phun) dén ti 1é ndy mam caa hat. Sau khi xac
dinh diéu kién wom mam thich hop (ngam ngap 5 gio & nhiét do 30°C, wom 18 gio), hat duoc say
kho, nghién va chiét xuat véi cac ti 1é dau : nuéc khac nhau (1: 2 -1 : 10). Dich chiét thu duoc
duoc st dung dé 1én men sira chua. Cac chi tiéu danh gia bao gdm: Thanh phan héa hoc (protein,
tinh bot, duong khtt, vitamin C, polyphenol, GABA), cau tric (40 cung, do dai, do dinh, do dan
hoi) va cdm quan (mau, mui, vi, tong thé). Két qua cho thdy, qua trinh ndy mam lam ting ham
luong GABA, vitamin C va polyphenol tong, trong khi giam protein va tinh bot. Cong thic stra
chua bé sung dich chiét theo ti 1é dau : nuwoc 1: 8 (YG 1 : 8) dat chat luong tot nhat, voi cau tric
va cam quan khong khac biét so voi doi chung, dong thoi chira ham luong GABA 1a 128 mg/kg.
Nghién cttu gop phan phat trién san phdm sita chua chitc nang tir nguon nguyén liéu co gia tri
sinh hoc cao.

Tt khoa: Pau xanh, wrom mam, sita chua.

gia tang ham luong cac hop chat chic nang nhu:
Polyphenol, isoflavone, vitamin C, dac biét la
GABA (gamma-aminobutyric axit) — mot axit amin
c6 tac dung thu gian than kinh, diéu hoa huyét ap
va cai thién gidc ngu [4-7]. Cac nghién ctru da chi
ra rang trong qua trinh ndy mam, cic enzym noi
sinh hoat dong manh, pha vo cac dai phan tix, giap
tang tinh sinh kha dung va gia tri chtc nang ctua
cac thanh phan dinh duong trong hat [8, 9]. Dac
biet, GABA duoc sinh téng hop manh trong giai
doan nay, lam tang tiém nang ung dung dau xanh

1. DAT VAN DE

Sita chua la san phdm thuc phdm lén men phé
bién, c6 gia tri dinh duong cao va duogc tiéu thu
rong rai nho dic tinh dé tieu hoa va loi ich cho stic
khée duong ruot. Ngoai ra, voi xu hudéng phat
trién thuc phdm chic nang, viec két hop sita chua
voi cac nguyeén liéu c6 nguon goc thuc vat nham
gia tang gia tri sinh hoc va cam quan dang nhan
duoc sw quan tam trong nghién ctru va san xuat
thuc pham [1, 2].

bau xanh (Vigna radiata L.) 1a loai dau phd
bién tai Viet Nam va nhiéu quéc gia chau A, chta
nhiéu protein, carbohydrate, chat xo, vitamin va
khoang chat [3, 4]. Ngoai ra, dau xanh con duoc
biét dén voi cac dac tinh sinh hoc nhu: Giai doc,
chong viem, chong oxy héa va ha cholesterol [3].
béang chua y, qua trinh wvom mam hat dau xanh
khong chi lam tang kha nang tiéu hoa ma con lam

nay mam vao thuc pham chttc nang [7, 10].

Tuy nhién, tng dung dich chiét tir hat dau
xanh ndy mam vao ché bién sira chua nhim nang
cao gia tri cdAm quan va b4 sung hoat chat sinh hoc
chua dugc nghién ctu sau. Vi vay, nghién cttu nay
nham khao sat diéu kién ndy mam va trich ly thu
dich tir hat dau xanh ndy mam, dong thoi danh gia
anh huodng cta viec b6 sung dich chiét nay dén
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cau tric va cam quan san phdm sira chua. Két qua
nghién ctu sé gop phan da dang hoa san pham sita
chua va nang cao gia tri chtc niang cta thuc phdm
truyén thong.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat lieu

Hat dau xanh (Vigna radiata (L) Wilczek)
trong & tinh An Giang. Vi khudn Lactobacillus
bulgaricus va Streptococcus thermophilus tix san
phdm stta chua Vinamilk, nhiét do phat trién 1a 42
45°C. Sira bot gay ctia Cong ty TNHH DAIRY Viet
Nam, c6 ham lwong chat béo <1%. DPuong
saccharose Mimosa ctia Cong ty C6 phan Mia
duong Thanh Cong Tay Ninh véi d6 Pol (°Z) >
99,80; do 4m < 0,04%; do mau (Icumsa) < 30.

2.2. Phuong phap nghién ctru
2.2.1. Noi dung nghién cuu

Khao sat cac yéu to anh huong dén ti 1é nay
mam cta hat dau xanh, bao gém: Phuong phap
ngam (ngap nudc, tudi phun), thoi gian ngam (3-7
gi0), nhiét d0 nuéc ngam (20 - 40°C), thoi gian
uom mam (12 - 30 gio). Chi tieu danh gia gom: Ti
lé ndy mam, do 4m, chiéu dai mam va cac thanh
phan héa hoc (protein téng, tinh bot, duong khtr,
polyphenol téng, vitamin C, GABA).

‘/ 5.) Tachvo Xay min
(W

2.2.2. Phuong phap nghién cuu

-Phirong phap hoa Iy: Khoéi luong 1.000 hat duoc
x4ac dinh theo TCVN 8123:2015 [12]. Ti 1é ndy mam
duoc xac dinh theo TCVN 8548:2011 [13]. Him 4m
duoc x4c dinh bang phuong phap siy hong ngoai st
dung thiét bi DBS 60-3 (Kern & Sohn, Duc). pH
duoc x4c dinh bang may do pH/ORP dé ban (model
HI5221-02, Hanna, Romania). Ham luong chat kho
hoa tan duoc x4c dinh bang khuc xa ké (model
300001, Sper Scientific, Hoa Ky). D6 chua duoc xac
dinh bang phuong phap chuin do theo TCVN
8080:2009 [14]. Ham lwong protein tong duoc xac
dinh bang phuong phap Kjeldahl theo TCVN
8125:2015 [15]. Ham luong N-amin duoc xac dinh
bing phuong phap Sorensen theo TCVN 3708:1990

Ly tam

Phdi trén

Khao sat anh hudéng cua ti 1é dau : nuéc trong
qua trinh trich ly: Sau khi dau xanh duoc wom
mam dat yéu cau, phan voé va mam duoc loai bo.
Dbau duoc xay voi nudc theo cac ti lé dau : nudc la
1:2,1:4,1:6,1:8va1:10. Hon hop sau khi xay
duoc ly tam & 4.000 vong/phut trong 10 phut, thu
lay phan dich trong. Chi tiéu danh gia gém: pH,
chat kho hoa tan, duong khtt, dudng téng, N-amin,
polyphenol tong, vitamin C, do chua.

Ung dung cac dich chiét thu duoc dé bé
sung vao sita chua [11]: Dich chiét thu duoc & cac
tilé dau : nuéc khacnhaul1:2,1:4,1:6,1:8val
: 10 duoc thanh trung & 80 — 83°C trong thoi gian 2
- 3 phat. Sau do, dich dau dwoc chuin hoa biang
cach bé sung sita bot gay hoan nguyén theo ti lé
12,5 g sita bot cho 100 mL dich dau xanh nay
mam. Tiép theo, hon hop duoc b6 sung thém
duong saccharose dé diéu chinh nong do chat kho
hoa tan dat 13°Brix. Sau cong doan chuin ho4, hon
hop duoc lam nguoi vé nhiét do 42 — 45°C, b6 sung
7% sita chua cai va tién hanh léen men trong 10 gio.
Cac mau duoc ma hoa tuong tmg voi ti 1é dau :
nwocla: YG1:2,YG1:4,YG1:6,YG1:8vaYG
1: 10. Danh gia chat luong san phdm qua cac chi
tiéu cam quan, cau truc (d¢ cing, do déo, do dan
hoi...) va ham luong GABA sau lén men.

Thu dich Thanh trung

Chuén hod L&n men

[16]. Ham luong tinh bot dugc xac dinh biang
phuong phap quang phd sau thity phan bang enzym
amyloglucosidase va o-amylase theo TCVN
13282:2021 [17]. Ham luong duong khit duoc dinh
luong bang phuong phap 3,5-dinitrosalicylic axit
(DNS) [18]. Ham luong vitamin C duoc xac dinh
bing phuong phap chudn do theo AOAC 967.21:2012
[19]. Ham luong polyphenol tong s6 duoc xac dinh
béng phuong phap Folin—Ciocalteu theo TCVN 9745-
1:2013 [20]. Ham luong GABA duoc xac dinh bang
HPLC, thyc hién tai Trung tim Dich vu Phan tich
Thi nghiém thanh pho H6 Chi Minh.

Su thay d@6i ham luong (AHL) cac chat dinh
duong va cac chat co hoat tinh sinh hoc theo thoi
gian ndy mam duoc tinh theo cong thic: AHL =
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IHL, - HL |. Trong d6: HL, 1a ham luong chét trong
mau trueoc khi ndy mam; HL; 1a ham luong cda
chat do tai thoi diém i trong qua trinh wom mam;
AHL biéu thi tri tuyét doi cta su thay d6i cia ham
luong chat theo thoi gian.

- Phuong phdp vét Iy: Cau truc sita chua duoc
do bang thiét bi Texture Analyzer Brookfield CT3
voi dau do TA11/1000. Mau sita chua duoc nén &
toc do 2,0 mm/s, luc kich hoat 0,01 N. Thiét bi ghi
lai luc va @0 bién dang dé xac dinh cac chi tiéu: Do
ctmg, do dan hoi, tinh két dinh, do dai va kha nang
phuc héi.

- Phuong phap cam quan: Panh gia cam quan
cac mau nghién cttu biang phép thtt cho diém thi
hiéu, thang 7 diém dung dé xac dinh muc do wa
thich d6i voi cac san phdm thuc phdm, voi 1 1a "rat
khong thich" va 7 1a "rat thich", s6 luong nguoi thie
1a 30 [21].

- Phuong phdp xur Iy s6 liéu: Tat ca so liéu
duoc biéu dién duodi dang trung binh + SD & mtc y
nghia P<0,05. Stt dung phan mém xit ly so lieu
Statgraphics Centurion XV.
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Hinh 1. Anh huéng ciia thoi gian ngam dén ti I¢
nay mam hat dau xanh

Viéc ngam hat 1a mot budc quan trong khong
chi giup hat hip thu nuéc ma con tao diéu kién
thuan loi cho qua trinh ho hép cua hat thong qua
cac 16 mao quan. Luwong nudc hat hap thu ti le
thuan voi thoi gian ngam va phu thudc vao phuong
phap ngam. Nghién ctu nay da so sanh hai
phuong phap ngam: Ngam ngip nudc va tuoi
phun. Két qua cho thay, phuong phap ngadm ngap
nuoc dat ti 1é ndy mam cao hon (99,08% sau 5 gio)
so v6i phuong phap twdi phun (80,56% sau 5 gio)
(Hinh 1). Thong thuong, ham 4m thich hop dé

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. banh gia chat lwong hat truée khi wom
mam

3.1.1. Xac dinh khoi lrong cua 1.000 hat

Viec xac dinh khoi luong 1.000 hat dau co y
nghia quan trong trong nghién ctu, khoi luong
1.000 hat dau xanh do duoc 1a 65+ 8 g. So sanh véi
TCVN 8123:2015 [12] cho thay, hat thuoc loai I.
Chi tiéu nay phan anh kich thuéc va khoi luong
hat, hat loai I c6 khoi luong 1on thuong chira nhiéu
chat dinh duong du trit, do d6 danh gia duoc chat
luong hat, kha niang phat trién cta phoi va tiém
ning ndy mam cua hat.

3.1.2. Thanh phan ho4 hoc cua hat

Hat dau xanh nguyén liéu st dung trong
nghién cttu c6 ham 4m 1a 12,6 + 1,34%; ham luong
protein 23,18 + 0,89%; tinh bot 46,23 = 1,88%;
duong khir 1,51 + 1,01%; vitamin C 1,98 + 0,43 mg%
va polyphenol téng 0,99 + 0,22 mg/g.

3.2. Sir anh hudng cta cac diéu kién trudce khi
wom mam

3.2.1. Thoi gian ngam hat

100 Fa——
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0

Ham am (%) Ti 1€ nay mam (%)

Nhiét d§ nude ngdm (°C) ®20m30 w40 w50

Hinh 2. Anh hudng ciia nhiét @6 nuéc ngam dén ti
1é ndy mam cta hat dau xanh
vom mam cho hat khoang 43 - 47% [22], trong
nghién ctru nay, ham 4m thay déi theo thoi gian
khéo sat tir 40 - 57%, & ham 4m cao 50 - 57%, ti 1é
nay mam cta hat khong tang hodc ting khong
khéc biét & muc y nghia P < 0,05. D6i voi phuong
phap ngam ngap nudc thi hat hut nueoc dong déu,
tuy nhién viéc cung cap 6xy ciing nhu giai phong
khi carbonic thi han ché. O phuong phap tudi
phun, mam duoc kich thich boéi khong khi, do do6
hap thu nuéc nhiéu hon néi nha, dan dén khong
déng nhat trong qua trinh ndy mam. Ngoai ra, viéc
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kéo dai thoi gian gia 4m lam hat bi hong do vi sinh,
déng thoi lam mat chat hoa tan cta hat. Do do,
viéc lua chon phuong phap ngam ngiap nudc trong
5 gior 1a thich hop cho qua trinh wvom mam hat dau
xanh, cho ti 1é ndy mam cao nhit ma van kiém soat
duoc cac yéu to bat loi.

3.2.2. Nhiét do nuoc ngam

Nhiét d0 nudc ngam 1a yéu t6 rat quan trong

vi n6 anh huong truc tiép dén toc do hat nuoc va
kha nang hu hong cda hat trong qua trinh ngam.
Nhiét do cao c6 thé lam ting toc do hut nuoc,
doéng thoi thuc ddy su phat trién cta vi sinh vat va
tang cudng ho hap cda hat, dan dén viéc phoi dé bi
"ing" va mat kha ning ndy mam. Hinh 2 cho thay,
ham 4m va ti 1é ndy mam tang ti 1é thuan voi nhiét
do nudéc ngam. Tuy nhién, & nhiét do 30 va 40°C,
khong c6 su khac biét dang ké vé ti 1é ndy mam &
muc y nghia P < 0,05. Dua trén nhitng phan tich
nay, nhiét d6 nudéc ngam duwoc chon 1a 30°C. Viéc
lwa chon nhiét @6 nay khong chi dam bao toc do
8,0 -

7,0 4

w
o
L

Ham lugng (AHL)
N W os
o o [=]

Loy
[=]

hut nudc hiéu qua ma con giup kiém soat su phat
trién qua muc cta vi sinh vat va ngan ngtra ton
thuong phoi [23]. Piéu nay phu hop véi mot so
nghién ctu vé diéu kién ndy mam cua hat ma
khong gay stress cho hat [3, 4]. Nhiét do 30°C
ciing duoc xem la ly tuong dé kich hoat enzym ma
khong lam mat hoat tinh cta chung, von rat can
thiét cho qua trinh chuyén hoa chat dinh dudng
trong hat mam.

3.3. Su thay d6i ham luong cac thanh phan hoa
hoc va thanh phan chic ning theo thoi gian wom
mam

Sau khi hat hap thu da 4m, qua trinh kéo dai
mam bat dau va thé hién xu huéng tang dan theo
thoi gian wom. Quan sat cho théy, su kéo dai mam
dién ra nhanh & giai doan dau va gidm dan vé toc
do theo thoi gian. Su thay déi nay khong chi phan
anh qua trinh sinh truéong vat Iy ctia mam ma con
lien quan mat thiét dén su bién déi caa cac thanh
phan dinh duéng va chitc nang bén trong hat.
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Hinh 3. Sy thay d6i ham luong cac thanh phan ho4 hoc theo thoi gian vom mam

Theo Megat Rusydi va cs (2012) [5], 72% tong
s6 phenol dugc tao thanh béi ham luong
isoflavone. Su tong hop cac phenol trong sudt qua
trinh ndy mam c6 thé dap tng nhu cau tang truéng
cau trac va nhu cau bao vé & thuc vat [4]. Hinh 3
cho thdy, ham luong polyphenol téng ting theo
thoi gian wom mam, tuy nhién su ting nay khong
tuyén tinh. Ham luong polyphenol tong ctia hat
dau xanh ndy mam cao nhat & 18 gio wom (0,49 +
0,12 mg/g) tang 68,96% so voi hat dau xanh chua
ndy mam, cao so véi ham luong polyphenol tong &
thoi gian 1a 24 va 30 gio. Diéu nay cho thay hiéu
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qua cta qua trinh wvom mam lam tang ham luong
polyphenol téng cta hat. Hinh 3 cho thdy, ham
luong vitamin C c6 xu hudéng tang dan theo thoi
gian wom mam, ting cao nhat va khong khac biét
o 24 va 30 gio, tuong tng 0,38 + 0,07 mg/g va 0,37
+ 0,05 mg/g; & 18 gio 1a 0,32 + 0,03 mg/g. Két qua
nay phu hop voi két qua nghién ctu ctia Xiya
Huang va cs (2014) [4], theo d6 trong qua trinh
nay mam, ham luong axit ascorbic tang lén sau d6
giam dan voi thoi gian ndy mam kéo dai do qua
trinh sinh tong hop cham lai hodc bi ttc ché. Ham
luong protein tong gidm dan trong qua trinh nay
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mam do su thuy phan, hat mam chua cac peptide
dé tiéu hoa hon dong thoi ham luong axit amin
tang len dang ké trong thoi gian nay, tuy nhién
cling c6 mot s6 axit amin giam do su chuyén hoa
hinh thanh cac hop chat moi. Tuong te nhu vay,
voi ham luong tinh bot, do phan lon chung dugc st
dung nhu ngudn nang lugng cho su phat trién cta
mam, trong giai doan nay hoat dong ctia hé enzym
trong hat hoat dong manh, dac biét 1a hé enzym
amylase [8, 9]. Hinh 3 cho thay, ham luong protein
téng va tinh bot gidm dan theo thoi gian wom va
khong khac biet & 18, 24, 30 gid vom mam voi mic
y nghia P < 0,05; nguoc lai, ham luong duwong khir
tang. Tir cac di lieu trén, thoi gian toi wu nhat dé
wom mam cho hat dau xanh 1a 18 gio. Trong qua
trinh ndy mam thi ham luong glutamate gidm
nhung thay vao d6 thi ham luong GABA tang lén.
Ham luong GABA tang tir 6,1 - 8,6 mg/100 g & thoi
gian 72 gio [7]. Két qua kiém nghiém ham luong
GABA ctia dau xanh sau khi vom 18 gio bing
phuong phap HPLC 1a 342 mg/kg cho thay ham
luong GABA thuc nghiém twong doi cao [24].

3.4. Khdo sit anh huéng tinh chat cta dich
dau xanh ndy mam dén chat luong sira chua

3.4.1. Anh hudng ciia ti Ié hat mam : nudc dén
thanh phan hoa Iy cua dich chiét

Két qua phan tich céac chi tieu hoa ly cta dich
dau xanh ndy mam theo cac ti 1¢ dau : nudc khac
nhau duoc thé hién & hinh 4. Nhin chung, khi ti le
nudc tang, ham luong cac hop chat hoa tan (chat
kho hoa tan, duong tong, duong khit, polyphenol
téng, vitamin C) trong dich chiét déu c6 xu
huong giam twong tng. Tuy nhién, bén canh cac
chi tiéu dinh luwong, dac tinh cam quan cta dich
chiét cting dong vai tro quan trong trong viéc lua
chon ti 1é phu hop. Cu thé, & cac ti 1é thap hon
nhu: 1:2val:4,dich chiét thu dugc c6 mau sam
va cuong do mui hat mam dac trung rat cao. Mui
va mau sic qua dam nay co6 thé gay anh hudng
tiéu cuc dén cam quan tong thé ctia san pham sita
chua. Nguoc lai, & cac ti lé cao hon nhu: 1:8va 1l
: 10, mau sic va mui cta dich chiét lai nhat, cé
thé khong mang lai hiéu qua mong muén vé mat
dinh duong va chitc niang. Do do, ti 1é duoc chon
con phai dua vao két qua phan tich ciu trac va
cam quan cta san pham sita chua so v6i mau sita
chua d6i ching.

B chua(<T)

—— |
i o tong (2/L) " « N -amin
i LN Cigl) e ) chiua |

e it khid hi
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alan (oBx) Pudmg khir (g
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Hinh 4. Sy thay d6i ham luong cac chi tiéu héa ly khao sat theo ti 1é dau : nueéc khac nhau

3.4.2. Anh huéng cia ti ¢ bo sung dich déu
xanh ndy mam dén cau tric va cam quan sita chua
Cac mau sita chua duoc ché bién vdi cac ti 1é
dich dau xanh ndy mam khac nhau sau d6 duoc
danh gia cau trac (Hinh 5) va cdm quan (Hinh 6).
Cau truc cua sita chua ly tuéng duoc dinh nghia

boi cac tiéu chi cu thé nhue do cing 0,15 - 0,20 N,
do cting cua stta chua phan anh kha nang git hinh
dang va cam giac "dac" khi an. Do bién dang tai do
cimg cho biét mirc do sita chua bi nén truéc khi
dat do cing t6i da. Gia tri ly tuong thuong 1a 19 -
21 mm. Néu qua thap (< 19 mm), stta chua c6 thé
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dé bi vo vun; néu qua cao (> 21 mm), stta chua co6
thé qua mém va kho gitt hinh dang. Kha nang
phuc héi do luong muic @6 sita chua cé thé tré lai
hinh dang ban dau sau khi bi bién dang, véi gia tri
ly tuéng la 0,6 - 0,8. Mot kha niang phuc héi tot
giup sita chua duy tri két cau dong nhat khi an.
Tinh két dinh noi bo biéu thi mic do dong nhat va
kha nang gitt két cau cua stta chua, voi gia tri ly
tuong thuong 12 0,85 - 0,95 dé dat cau trac tot. Gia
tri cao cho thdy sira chua it bi vo vun khi an. bo
dan hoi phan anh kha nang tré lai hinh dang ban
d4u sau khi bi nén, voi do dan hoi ly tuong 1a 18 -
19 mm. Néu qua thép, stta chua c6 thé bi b hoac
roi rac. Do dai khi nhai ly tuong 1a 2,5-3,5 mJ, dam
bao stta chua khong qua dai nhung cting khong bi
bo khi an [1, 2].

Két qua ¢ hinh 5 cho thay, mau YG 1: 2va YG

1 : 8 1a hai mau c6 cac thong so vé cau tric gan
giong voi mau sita chua doi chimg va dat cac tieu
chi vé cau truc ly tuong cta sita chua. Diéu nay co
4.5

4.0

3.5

3.0

2.5

2.0

1.5

1.0 i -S—

thé duoc giai thich 1a do & hai ti 1& nay, viec bo
sung dich dau xanh ndy mam khong lam pha vo
mang ludi protein trong sita chua, von la yéu to
chinh tao nén cau truc gel ctia san phdm. Cac chat
ran tt dich chiét (nhw: protein hoa tan,
carbohydrate) cé thé tuong tac voi protein sira,
duy tri hodc tham chi cai thién mot s6 dac tinh co
hoc.

Tuy nhién, khi xét dén yéu t6 cam quan (Hinh
6), mac du mau YG 1 : 2 cé ciu truc twong tu mau
doi chimg, nhung diém cdm quan vé mau sac cia
n6 lai thap hon so voi mau YG 1 : 8 do c6 mau hoi
vang dic trung cua dich dau xanh nay mam.
Tuong tu, mui vi cia mau YG 1 : 2 cting ¢ diém
cam quan thap hon so voi mau YG 1 : 8. Dong thoi,
mau YG 1 : 8 dat diém cam quan téng thé cao nhat
trong s6 cac mau thir nghiém va khong c6 su khac
biet dang ké so v6i mau doi ching & muc y nghia
P < 0,05
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Hinh 5. Két qua phan tich c4u trac stta chua & cac ti 1& bd sung dich hat mam dau xanh khac nhau
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Hinh 6. Két qua cdm quan ctia sita chua & cac ti 1¢ b sung dich hat mam dau xanh khac nhau
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Dua trén su can bang gitta cac thong s ciu
trac ly tudng va diém cam quan vuot troi, tilé YG 1
: 8 1a ti 1é duoc lua chon trong cong thic ché bién
stta chua. San pham stta chua duoc ché bién theo ti
lé nay c6 ham luong GABA la 128 mg/kg, gop
phan bd sung thém tinh chat chitc nang cho san
phdm truyén thong nay. Ham luong GABA, mic
du thap hon so voi mot s6 nghién ctru khac trén
dau mam [9] van cho thdy tiém nang ting cudng
gia tri chirc nang cua sira chua.

4. KET LUAN

Nghién cttu da xac dinh cac thong s6 thich hop
cho qud trinh wrom mam hat dau xanh va tmg dung
dich chiét tir hat mam vao san pham sira chua. Két
qua cho thdy, quy trinh wom mam bao gém viéc
ngam ngap nudc hat dau xanh & nhiét do 30°C
trong 5 gio dé gia 4m, sau d6 wom mam trong 18
gi0, dat ti 1&é ndy mam 99,08%. Dudi cac diéu kién
nay, thanh phan hoéa hoc cta hat c6 nhimg bién déi
dang ké: Ham luong protein va tinh bot gidm, trong
khi ham luwong duong khtt, polyphenol téng va
vitamin C ting lén, dong thoi c6 su sinh tong hop
hop chat chitc nang GABA. San pham stta chua cé
b6 sung dich chiét hat dau xanh ndy mam & tile YG
1:8 (ti lé ddu mam : nuoc 1a 1 : 8) dat chat luong
cau truc va cam quan tot nhat, diém cam quan téng
thé 1a 6,19. San phdm c6 ham luong GABA la 128
mg/kg. Nhimng phat hién nay khang dinh tiém nang
cta viec tmg dung dich chiét hat dau xanh nay
mam dé cai thién gia tri chtc ning va dinh duong
cho san ph4m stta chua truyén thong.
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RESEARCH ON YOGURT PROCESSING SUPPLEMENTED
WITH SPROUTED MUNG BEAN EXTRACT

Tran Thi Ngoc Mai!, Tran Hoang Phuc!, Ha Huy Phong?, Nguyen Thi Ca Mi!
1 [nstitute of Applied Sciences, HUTECH University
Abstract

Mung bean (Vigna radiata L.) is a nutritionally dense legume with notable bioactive properties,
particularly when subjected to germination. This study was conducted to optimize the
germination conditions of mung bean seeds and the subsequent extraction process, to
incorporate the extract into yogurt to enhance its sensory qualities and functional attributes. A
factorial experimental design was employed to investigate the effects of soaking duration (3 - 7
hours), soaking water temperature (20 - 40°C), and soaking method (immersion vs. mist
irrigation) on germination rate. Optimal germination was achieved under conditions of
immersion soaking for 5 hours at 30°C, followed by 18 hours of sprouting. The germinated seeds
were then dried, milled, and extracted using varying bean-to-water ratios (1 : 2 to 1 : 10). The
resulting extracts were utilized as substrates in yogurt fermentation. Analytical evaluations
included compositional analysis (protein, starch, reducing sugars, vitamin C, total polyphenols,
and y-aminobutyric acid [GABA]), texture profile analysis (hardness, cohesiveness, adhesiveness,
springiness), and sensory assessment (color, aroma, flavor, and overall acceptability). The results
indicated that germination significantly enhanced the levels of GABA, vitamin C, and total
polyphenols while reducing protein and starch content. The yogurt formulation supplemented
with extract at a 1 : 8 bean-to-water ratio (YG 1 : 8) exhibited the most favorable quality attributes,
with textural and sensory properties comparable to those of the control sample and a GABA
concentration of 128 mg/kg. This study demonstrates the potential for developing functional
yogurt products enriched with bioactive compounds from germinated mung beans.

Keywords: Mung bean, sprouting, yogurt.
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NGHIEN CUU DANH GIA O NHIEM KIM LOAI NANG
VA TAC DONG TIEM TANG BDEN DAT NONG NGHIEP
VA SUC KHOE NGUOT DAN TAI CAC KHU VvUC
KHAI THAC MO O TiNH THAI NGUYEN
Pham Hoang Nam" ", Nguyén Thi Thu Hién? Bui Vin Hoi'
"Truong Pai hoc Khoa hoc va Cong nghé Ha Noi, Vién Han Iim Khoa hoc va Cong nghé Viét Nam
“Viéen Cong nghé Sinh hoc va Cong nghé Thuc pham, Truong Dai hoc Mo Ha Noi

*Email: pham-hoang.nam@usth.edu.vn

TOM TAT

Khai thac khoang san mang lai gia tri kinh t€ khong thé pha nhan, tuy nhién hoat dong nay da va
dang 1a nguyén nhan chinh dan dén 6 nhiém moi truong tai cac dia diém lan can khu vuc khai
thac. Nghién cttu nay danh gia mic do 6 nhiém kim loai ning (KLN) trong dat tai cac khu vuc
khai thac mé va dat nong nghiép 1an can & tinh Thai Nguyeén. Mau dat duoc thu thap tir bon dia
diém: M6 chi - kém Tan Long, moé thi€éc Ha Thuong, moé sat Trai Cau va thanh phé Thai Nguyén.
Cac kim loai nang bao gom: Asen (As), kém (Zn), dong (Cu), cadmium (Cd), chi (Pb) dugc phan
tich bang phuong phap quang phdé nguén plasma cam tmg cao tan két néi khéi phd (ICP-MS).
Két qua cho thdy, mic do 6 nhiém KLN bao dong, vuot QCVN 03-MT:2015/BTNMT, dac biét tai
3 dia diém khai thac mo. Nong do chi dat 38.441,6 mg/kg tai Trai Cau (vuot tiéu chudn 128 lan),
cadmium dat 172,9 mg/kg tai Ha Thuong (vuot 17 lan), kém dat 40.124,9 mg/kg tai Trai Cau
(vuot 133 1an). Khong co su khac biet dang ké vé nong do KLN gitta dat mo va dat nong nghiép
lan can (p > 0,05), cho thdy su lan truyén 6 nhiém. So sanh véi cac nghién ctru truée day cho thdy,
xu huong 6 nhiém ting theo thoi gian tai nhiéu dia diém. Phat hién nay cho thay nhitmg lo ngai
vé moi truong va stc khoe, bao gdm kha nang tich liy sinh hoc trong chubi thitc dn va tac dong
dén nang suat nong nghiép. Nghién ctru dé xuat thiét lap ving dém gitra khu vuc khai thac va
nong nghiép, ap dung cac ky thuat xit Iy dat, giam sat nong do KLN va nang cao nhan thic cong
ddng vé céc ri ro stc khoe lién quan.

Tt khoéa: Pat nong nghiép, ICP-MS, kim loai nang, khai thac mo, 6 nhiém.

1. BAT VAN BE nghiép nang, viéc stt dung cac hoa chat trong canh
tac nong nghiép voi quy mo 16m [1, 2, 3].

Tinh Thai Nguyén niam & ving Dong Bac Viet
Nam, duoc biét dén nhu mot trung tam khai thac
khoang san quan trong ctia quoc gia, voi cac hoat
dong khai thac than va quang kim loai quy mo lon.
Maic du nhiing hoat dong khai thac nay da dong
gop dang ké vao su phat trién kinh té dia phuong
va tao ra nhiéu viéc lam cho nguoi dan trong khu
vuc, nhung déng thoi ciing gay ra nhimg hau qua
moi truong khong thé tranh khoi. Cac tac dong
nay bao gdm: Su suy thoai chat luong dat, 6 nhiém
nguén nudc ngam, su suy giam dang ké da dang
sinh hoc, phan 16n do viéc 4p dung cong nghé khai

Van dé 6 nhiém KLN trong moi truong da va
dang 12 méi quan tam hang dau cta cong dong
khoa hoc toan cau ké tir thé ky trudc, dac biét 1a tai
cac quoc gia dang phat trién nhu Viet Nam. Mac
du cac nguyén t6 nhu kém (Zn), dong (Cu) va chi
(Pb) von ton tai mot cach tu nhién trong vo trai dat
va dong vai tro quan trong trong cac chu trinh dia
hoa, nhung su gia ting nong d¢ cta ching trong
nhiéu hé sinh thai da vuot qua nguong cho phép,
dan dén nhing tac dong doc hai doi voi sinh vat
song. Su gia ting bat thuong nay cha yéu bat
nguon tir cac hoat dong nhan sinh, bao gém: Hoat
dong khai thac mo kim loai, thai chat thai cong
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thac lac hau va thiéu cac bién phap xtt Iy so bo dat
tiéu chuan [2], [4], [5]. La mot trong nhimg thu
phi ctia nganh cong nghiép khai khoang, tinh
Thai Nguyén hién dang quan ly hang tram diém
khai thac, bao gdm: Da voi, dat sét, than, quing
sat, dolomit, cting nhu cac mé KLN nhu titan (Ti),
vonfram (W), Pb, thiéc (Sn), vang (Au), trong d6
riéng sat da phat hién trén 49 triéu tan tai 42 diém
md, san luong da khai thac 13 9,42 triéu tin, khang
dinh vi thé quan trong ctia tinh Thai Nguyén trong
nganh cong nghiép khai khoang quéc gia. Cac
nghién ctru khoa hoc gan day da canh bao vé tinh
trang 6 nhiém moi truong dang lo ngai tai cac khu
vuc khai thac. Cu thé, nong do ctia nhiéu KLN doc
hai nhu: Chi (Pb), cadmium (Cd), kém (Zn), asen
(As), thiy ngan (Hg) trong cac mau dat va nudc
duoc phan tich da vuot xa nguong giéi han cho
phép theo cac quy chuidn moi truong hién hanh.
Tinh trang nay khong chi giy ra nhiing tic dong
tiéu cuc truc ti€ép dén heé sinh thai dia phuong, ma
con tiém 4n nhiing rdi ro doi voi stic khoe cta
cong déng dan cu sinh song trong ving lan can
cac khu vuc khai thac [1, 3, 4, 6].

Hon nira, su tich tu KLN trong méi trueong con
co thé gay ra hién tuong sinh tich liy trong chudi
thitc an, khi cac KLN duoc hap thu béi thuc vat va
tich tu dan qua cac bac dinh dudng, cudi ciing céd
thé dat dén nong do gay doc cho nguoi tiéu dung.
Dac biét, viec canh tac nong nghiép trén cac ving
dat bi 0 nhiém KLN c6 thé dan dén su tich liy cac
chat doc hai trong cac san phdm nong nghiép, gay
anh huong truc tiép dén an toan thuc pham va stc

P

Hoéang Sa (Viét Nam) \\
N I ‘

khoe cong déng [7], [8], [9], [10]. Trudc nhing
thach thirc nay, viéc trién khai cac gidi phap quan
ly moéi treong hiéu qua va ap dung cong nghé khai
théac tién tién, than thién voi moi truong tré nén
cap thiét hon bao gio hét. Dong thoi, can tang
cuong cong tac giam sat moi truong, danh gia tac
dong va thuc hién cac bién phap phuc hoéi sinh thai
tai cac khu vuc bi anh huéng, nhim dam bao su
phat trién bén vimg cta nganh cong nghiép khai
khoang tai tinh Thai Nguyén néi riéng va Viét
Nam néi chung... Do d6, nghién cttu nay nham
cap nhat, danh gia mac do 6 nhiém KLN trong dat
mo va dat nong nghiép & 1an can cac khu vuc khai
thac mé ctia tinh Thai Nguyén bang phuong phap
quang phé nguén plasma cam tmg cao tan két noi
khoi phé ICP-MS), tir @6 cung cap co s& khoa hoc
cho viéc quan ly moéi truong va bao vé sic khoe
cong dong.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Dia diém nghién cttu va phurong phap 1dy
mau

Mau dat duoc thu thap tir 4 dia diém: Mo chi -
kem Tan Long (huyén Dong Hy), mo thiéc Ha
Thuong (huyén Dai Ttr), mo sat Trai Cau (huyén
boéng Hy) va thanh pho Thai Nguyén (Hinh 1). Tai
moi dia diém, cac mau duoc ldy ngau nhién theo
phuong phap tiéu chudn ¢ ting mat tir khu vuc
khai thac mo (dat mo) va vung dat nong nghiép
lan can dat moé trong pham vi 50 m va duoc 1ap lai
5lan [11].

Ha The

wong
.=

4 ki higu - Huyén/Thanh phd

Hinh 1. Vi tri ciia Thai Nguyén trén ban d6 Viét Nam va cac dia diém ldy mau nghién ctru
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2.2. Phuong phap phan tich ham luong kim
loai trong dat

Néng @0 cac kim loai trong cac mau dat da
duoc phan tich bang phuong phap ICP-MS [6]. Cu
thé, moi 0,5 g mau dat sau khi sy kho duoc phan
giai bang hén hop gém: 3 ml H,S04 dic 95%, 10
giot HC1O, va 10 ml HNO; dac. Sau do, cac mau
duoc nung nong tir 150 - 200°C cho dén khi dung
dich trong suét. Dung dich phan huy duoc dé
nguoi dén nhiét do phong, duoc loc bang gidy dinh
luong (Whatman, 11 pym) dé loai bo cat. Cac cin
sau dé duoc lam day dén 25 ml bang nuéc mili-Q
voi 2% HNO, va duge bao quan trong ta lanh cho
dén khi phan tich. Phan tich duoc thuc hién boi
ICP-MS (Perkin Elmer ELAN 9000, Perkin Elmer
Sciex Penlivia Canada). Cac diéu kiéen ICP-MS 1a
cong suat RF: 1.300 W, luu lwong khi plasma: 16
L/phut, luu luong khi phu: 1,25 L/phut, luu lwong
khi phun suwong: 0,9 L/phut, mady phun suong:
Dong chay chéo, buéng phun: Khi kép PFA, ion
theo doi M/z (Pb: 208, Zn: 66, Cu: 63, Cd: 111, As:
75, Fe: 57). Viéc dinh luong duoc do biang duong
chuén bén ngoai duoc chuén bi tir chat chuén hiéu
chuin da gia toc ICP c6 d¢ tinh khiét cao (Perkin
Elmer Life, Analytical Sciences).

2.3. Phuong phap phan tich s6 liéu

Céac mau duoc thuc hién voi do lap lai 5 1an tai
moi dia diém va dix liéu vé néng do cac KLN trong
45000
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dat duoc xtr ly va minh hoa dudi dang mg/kg dat
kho. Su khac nhau vé néng do cda ting kim loai
gitta cac dia diém v6i nhau va gitta nhom dat mo va
dat canh tac lan can dugc danh gia dua trén phan
tich ANOVA (Analysis of Variances) va kiém dinh
Tukey HSD (Honest Significant Difference) trén R
Studio phién ban v2024.04.2+764 trén nén tang
R3.6.0 (https://www.r-project.org/).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Su tich lity KLN trong dat tai cac dia diém
nghién ctu

Két qua phan tich cho thay, 3 dia diém bao
gom: M6 chi - kém Tan Long, mo thiéc Ha Thuong
va mo sat Trai Cau déu c6 néng do KLN vuot
nguong cho phép theo QCVN 03:2015/BTNMT
[12]. Dac biét, nong do cta chi cao nhat duoc ghi
nhan tai mo Trai Cau, véi 38.441,6 mg/kg (mau
TC-A1), vuot hon 100 lan so v6i nguong cho phép
(300 mg/kg) (Hinh 2). Tuwong tg, nong do
cadmium (Cd) tai ca 3 dia diém nay déu vuot mic
cho phép (10 mg/kg), voi gia tri cao nhat dat 172,9
mg/kg tai mé6 Ha Thuong (mau HT-M1), gip
khoang 17 lan nguong quy dinh (Hinh 3). Nong do
kém tai cac dia diém déu dang bao dong, cao nhat
tai mo Trai Cau vo6i 40.124,9 mg/kg (mau TC-Al),
vuot gap hon 130 14n so véi nguong cho phép (300
mg/kg) (Hinh 4). Nong d¢ asen ciing vuot nhiéu
lan so voi QCVN 03:2015/BTNMT [12] (Hinh 5).

I . R
X x 4
FFEE e

IR
A5 \\\-"! &

Miu dit

Hinh 2. Ham lugng chi trong cac mau dat nghién ciru
(TL-M: P4t mé Tan Long, TL-A: it 1an can mé Tan Long; TC-M: Pat mé Trai Cau, TC-A: P4t 1an can
m6 Trai Cau; HT-M: Dit mé Ha Thuong, HT-A: Dat 1an cin moé Ha Thuong)
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Hinh 3. Ham lugng cadmium trong c4c mau dat nghién ciru
(TL-M: P4t mé Tan Long, TL-A: Dat 1an can mé Tan Long; TC-M: Pat mé Trai Cau, TC-A: Dt lan can
m6 Trai Cau; HT-M: Dit mé Ha Thuong, HT-A: Dat 1an cin moé Ha Thuong)

Mot phat hién dang chu y la khong c6 su khac
biet dang ké vé nong do KLN gitta dat mo va dat
nong nghiép 1an can tai cung mot dia diém, trir doi
voi Zn, Pb va Cd & mo Ha Thuong (phan tich
ANOVA kém theo thitr nghiém Tukey HSD, p >
0,05) (Hinh 6). biéu nay trai nguoc voi ky vong
rang, nong do KLN trong dat mé sé cao hon so voi
dat nong nghieép. Két qua nay cho thdy, su lan
truyén 6 nhiém tir khu vuc khai thac mé dén cac
viung dat nong nghiép lan can, c6 thé thong qua
qué trinh rta troi, gié cuon bui, hodc nwdc mat va
nuéc ngam. Mot nguyén nhan khac, c6 thé do
khoang cach gitta diém lay mau dat mo va dat
nong nghiép lan can kha nho, chila 20 m, do d6 cé
thé thay, cac ving dat nong nghiép can ké mo co
thé bi anh hudng truc ti€p boi 6 nhiém kim loai. Vi
du, tai m6 Tan Long, néng do trung binh cta chi
trong dat mo la 20.655,5 mg/kg va trong dat nong
nghiép 1a 15.197,6 mg/kg. Tuong tu, nong do
trung binh ctia Zn trong dat mo 1a 22.026 mg/kg
va trong dat nong nghiép 1a 20.638,8 mg/kg. Tai
m6 Trai Cau, nong do trung binh cta Pb trong dat
mo 1a 16.255,6 mg/kg va trong dat nong nghiep 1a
16.997,6 mg/kg, tham chi con cao hon mot chut so
voi dat mo. Nhimg so6 liéu nay minh hoa cho su lan

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 8/2025

truyén 6 nhiém KLN tir khu vuc khai thac mo dén
vung dat nong nghiép xung quanh.

Két qua nay c6 su khac biet dang ké vé nong
d6o mot s6 KLN tai dia diém Ha Thuong sau
khoang 5 nam theo cac cong bo truoc day. Cu
thé, néong do Pb da tang tir 600 mg/kg lén 26.239
mg/kg, trong khi nong do Cu lai gidm dang ké ti
3.150 mg/kg xudéng con 32 mg/kg, du vi tri lay
mau 1a twong doi giong nhau [3]. Piéu nay cho
thay, c6 su thay d6i vé tinh chat 6 nhiém KLN
theo thoi gian, c6 thé do su thay déi trong hoat
dong khai thic mo, cac qua trinh dia hoa tu
nhién, hoac cac bién phap quan ly moi truong
khac nhau duwoc ap dung trong khoang thoi gian
nay. Voi dia diém Tan Long, nghién ctru cia Chu
Thi Thu Ha (2011) [13] cho thdy su twong dong
dang ké. Tai khu vuc khai thac va ché bién quing
kém/chi & Tan Long, ca hai nghién ctu déu ghi
nhan néng do cao bat thuong ctia cac KLN, dic
biét 1a Pb va Cd. Dt liéu tir nghién cttu nay chi ra
rang, ham luong Pb tai khu vuc Tan Long dao
dong tir 13.290 - 34.104 mg/kg, vuot qua gidi han
cho phép ctia QCVN 03:2015/BTNMT doi voi dat
cong nghiép (300 mg/kg) hon 100 lan [12]. Diéu
nay phu hop véi két qua trong nghién ctru trudc
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d6, noi ghi nhan nong do6 Pb tai khu vuc bai thai
ci dao dong tir 1.100 - 13.000 mg/kg, vuot tiéu
chuédn an toan ctia Viét Nam tir 15,7 - 185,7 lan.
Tuong tu, nong do Cd trong nghién ctru nay dat
mtc tir 79,7 - 136,3 mg/kg, cao hon nhiéu so voi
nguong cho phép (10 mg/kg), diéu nay ciing
twong dong voi két qua truoc day (5,7 - 30,5 lan
vuot nguong) [13]. Mot diém dang chua y trong
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nghién ctru nay la khong co su khac biet dang ké
vé nong do KLN giita dat khu vuc khai thac va dat
nong nghiép (p > 0,05), trai nguoc voi két qua
nghién ctru ctia Chu Thi Thu Ha (2011) [13], theo
d6 khu vuc dat vaon gan bai thai c6 néng do Pb
va Cd thap hon nhiéu so voi trung tam mo. Su
khac biét nay c6 thé do phuong phap lay mau, dia
diém va thoi gian 1ay mau cu thé.
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Hinh 4. Ham leong kém trong cac méu dat nghién ciru
(TL-M: P4t mé Tan Long, TL-A: Dat 1an can mé Tan Long; TC-M: Pat mé Trai Cau, TC-A: Dt 1an can
m6 Trai Cau; HT-M: Dit mé Ha Thuong, HT-A: Dat 1an cin mo6 Ha Thuong)

250

[,
=)
=}

Ham lwgng (mg/kg)
é

w1
=)

‘p’&&’t

\?.

F PP e

As

N

PP ’\\‘»\\« ’\\”\\‘»\\« ’\\‘/\\«/\(4 &(‘/\C ’\(‘/\9 /\(‘/\(4 &<‘/\C ’\(‘/\ &

03

PEELEIEEIILES
Q\

Miu dét

Hinh 5. Ham lugng asen trong cac méiu dat nghién ctu
(TL-M: P4t mé Tan Long, TL-A: Dt 1an can mé Tan Long; TC-M: Pat mé Trai Cau, TC-A: P4t 1an can
m6 Trai Cau; HT-M: Dit mé Ha Thuong, HT-A: Dat 1an cin moé Ha Thuong)
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Két qua phan tich dat tai mé sat Trai Cau cho
thay muc 6 nhiém kim loai nang nghiém trong hon
dang ké so voi nghién ctu cta Tran Thi Pha va cs
(2010) [14]. Cu thé, nong do Pb vuot QCVN
03:2015/BTNMT [12] 40 - 128 lan (so voi 2,76 -
10,43 1an), Zn vuot 55 - 133 1an (so véi 1,47 - 22,41
lan) va As vuot 2,2 - 9 1an (so véi 1,17 - 2,75 1an)
[14]. Dac biét, nong do Cd hién tai vuot chudn 7,5 -
17 1an & tat cd mau, trong khi két qua nghién ctru
ctia Tran Thi Pha va cs (2010) [14] chi c6 mot mau
vuot 2,79 1an so voi QCVN 03:2015/BTNMT [12].
Két qua nay cho thay, tinh trang 6 nhiém KLN tai
khu vyc nay da gia tang nghiém trong. Nhiing
khéc biét nay co6 thé phan anh su gia taing 6 nhiém
theo thoi gian, su khac biét vé vi tri 1dy mau cu thé,
hoac c6 thé do phuong phap phan tich khac nhau.
Nghién ctru gan day vé 6 nhiém KLN tai cac khu

vuc khai thac mo & tinh Thai Nguyén cho thay su
tuong déng vé xu huong 6 nhiém nhung khac biét
vé muc do. Cu thé, nong do As trong nghién ctru
ctia Nguyén Ngoc Son Hai va cs (2020) [15] len
dén 2.605 mg/kg, 16n hon rat nhiéu dit lieu cta
nghién ctu nay, tuy nhién nong do Pb lai thap hon
kha nhiéu (45 - 5.008 mg/kg so voi 26.239,2 -
38.441,6 mg/kg). Poi v6i Zn, ca hai cong bo déu
ghi nhan néng do twong duong cao (30.865,6 -
40.124,9 ppm so voi 64 - 31.789 mg/kg) [15]. Ca
hai nghién cttu c6 su twong dong vé dia diém (Ha
Thuong, Trai Cau) va déu khang dinh tinh trang 6
nhiém da kim loai nghiém trong tai cac khu vuc
khai thac khoang san, voi ham luwong vuot xa
nguong cho phép theo QCVN 03
MT:2015/BTNMT voéi cac mic d6 khac nhau [12].
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Hinh 6. So sanh tdng hop néng d6 cac KLN trong timg mau & cac dia diém nghién cttu
Ghi chu: Céc chir cdi khdc nhau biéu hién do khac biét co nghia (p < 0,05, phan tich ANOVA va
Tukey HSD) trong ham lrong tung kim loai giita cdc mau (TL-M: Dat mo Tan Long, TL-A: Dat lan cén
mo Tan Long; TC-M: Pat mo Trai Cau, TC-A: Pét Ian can mo Trai Cau; HT-M: Dat moé Ha Thurong, HT-A:

Pat Ian can mé Ha Thuong).

Su khac biéet vé nong do KLN gitra nghién ctru ~ Céac khu vuc khai thac mo & tinh Thai Nguyén co

hién tai va cac nghién ctru trudce day, ca trong nudc
va quoc té, co thé duoc giai thich boi nhiéu yéu to:

lich st khai thac lau dai va thi€u cac bién phap
kiém soat 6 nhiém hiéu qua, dan dén su tich lay
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KLN trong dat theo thoi gian va su lan truyén 6
nhiém ra moi truong xung quanh [4]. Ngodi ra,
cac diéu kieén khi hau tai Viet Nam, véi luong mua
cao va nhiét do cao, cé thé thuc ddy qua trinh
phong hoa va hoa tan cac khoang chat chita KLN,
dan dén su giai phong va lan truyén cua chung
trong moi truong. Piéu nay khac voi diéu kién khi
hau 6n déi tai chau Au, noi qua trinh nay dién ra
cham hon.

3.2. Tich lity KLN va tac dong da chiéu lén hé
sinh thai néng nghiép

St 6 nhiém nghiém trong vé KLN tai cac dia
diém nghién ctu, dac biet 1a su lan truyén cta
chung sang dat nong nghiép lan can, dat ra nhing
lo ngai 16m vé an toan thuc phdm va sttc khoe cong
dong. KLN nhu: Pb, Cd, Zn, As c6 thé dugc hap
thu boi cay trong va tich liy trong cac bo phan
khac nhau cta cay, bao gom ca phan cé thé an
duoc. Qua trinh nay c6 thé dan dén su tich tu KLN
trong chudi thitc dn, gay ra cac van dé stc khoe
nghiém trong cho nguoi tieu dung.

Chi (Pb) 1a mot trong nhitng KLN ¢6 nong do
cao nhat tai tat ca cac dia diém nghién ctu va vuot
nhiéu lan so véi nguong cho phép. Chi c6 thé tc
ché qua trinh sinh trudng ctia cay tréng, lam giam
nang suat va gay ra cac bénh ly & con nguoi khi
tich lay trong co thé qua thoi gian. Nghién ctru cta
Flora va cs (2012); Sharma va Dubey (2005) da chi
ra rang, chi c6 thé tcc ché su ndy mam ctia hat, 1am
giam chiéu cao cay va nang suat, anh huong dén
qua trinh quang hop cua cay trong. 0] nguoi, tiép
xuc lau dai voi chi cé thé dan dén cac van dé vé
than kinh, than va hé thong tao mau [16, 17].

Cadmium (Cd) duoc phat hién véi nong do
cao tai cac khu vye nghién ctu, dac biét 1a tai mé
Ha Thuong (len dén 1729 mg/kg). Cadmium
duoc biét dén 1a mot chat gay ung thu va coé thé
gy ra cac van dé vé than va xuong khi tich liy
trong co thé nguoi [9]. Theo Rizwan va cs (2019)
[8], cadmium c6 thé duoc hap thu dé dang boi
nhiéu loai cay tréng, dac biét 1a cac loai rau 14 xanh
va tich lay trong cac bo phan c6 thé an duoc cta
cay. Diéu nay dat ra moi lo ngai 16n vé an toan

thuc phdm cho cong dong dan cu séng gan cac
khu vuc 6 nhiém [8].

Kém (Zn), mac du 1a mot vi chat can thiét cho
su phat trién ctia cay trong, nhung & néng do cao
duoc ghi nhan trong nghién cttu nay (lén dén hon
40.000 mg/kg), c6 thé gay doc cho cay trong va
lam gidm dang ké niang suat. Nghién ctu cua
Rizwan va cs (2019) [8]; Broadley va cs (2007) [18]
cho thay, nong do kem cao trong dat c6 thé gay ra
cac trieu chimg nhu: Ré ngan va day, 14 vang va
chét mo, cudi cung la lam gidm sinh trudng va
nang suat cta cy trong.

Asen (As) duoc phat hién voi néng do vuot
nguong cho phép tai hau hét cac dia diém nghién
ctru, voi gia tri cao nhat dat 225,5 mg/kg tai mo
Trai Cau (miu TC-Al). Asen la mot chat doc
manh, c6 thé gay ra nhiéu van dé suic khoe
nghiém trong cho con ngudi, bao gom: Cac bénh
vé da, ung thu, cac van dé vé tim mach va than
kinh [19], [20]. Nghién cttu ctia Zhao va cs (2010)
[20] da chi ro, As c6 thé duoc hap thu boi nhiéu
loai cay trong, dac biét 1a lua gao va tich liy trong
hat.

Ngoai ra, st hién dién dong thoi ctia nhiéu
KLN c6 thé tao ra hiéu tng hiép dong, lam tang
doc tinh cta ting kim loai riéng 1é. Nghién ctu
cua Shahid va cs (2017) [21] da phat hién su hién
dién déng thoi ctia cadmium va chi c6 thé 1am tang
su héap thu va doc tinh cta ca hai kim loai nay doi
voi cay trong. Diéu nay cang lam tang méi lo ngai
vé tac dong ctia 6 nhiém KLN dén hoat dong nong
nghiép tai cac khu vuc nghién ctru. Sy lan truyén 6
nhiém tir khu vuc khai thac mé dén vung dat nong
nghiép xung quanh con c6 thé dan dén su suy
giam chat luong dat vé lau dai. KLN c6 thé ton tai
trong dat trong thoi gian dai va kho bi phan huy,
do d6 viéc phuc hoi cac ving dat bi 6 nhiém sé doi
hoi thoi gian va chi phi dang ké. Nhiéu nghién cttu
da chi ra rang, chi phi phuc héi dat bi 6 nhiém
KLN co6 thé rat cao, dac biét 1a doi voi cac vung dat
c6 dién tich lon va muic do 6 nhiém cao [4, 7, 21,
22].
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4. KET LUAN VA BE XUAT

4.1. Két luan

O nhiém KLN tai 3 dia diém khai thac mé &
tinh Thai Nguyén (mé chi - kém Tan Long, mo
thiéc Ha Thuong va mo sat Trai Cau), voi nong do
ctia nhiéu KLN, dic biét 1a Pb, Cd, Zn, As vuot
nguong cho phép theo QCVN 03:2015/BTNMT
nhiéu lan. Phan tich da lieu khong phat hién su
khac biét dang ké vé nong do KLN giira dat mo va
dat nong nghiép lan can, chimg minh su lan truyén
6 nhiém tir khu vuc khai thac. Két qua nay nhan
manh tinh cap thiét cta cac chién luoc quan ly moi
truong hiéu qua cho hoat dong khai thac mé tai
tinh Thai Nguyén.

4.2. Dé xuit

Thiét 1ap vung dém gitra khu vuc khai thac va
vung nong nghiép; ap dung céac bién phap xit ly dat
6 nhiém nhu stt dung chat c6 dinh KLN, phuong
phép rira dat, hoidc cac ky thuat sinh hoc; khuyén
khich canh tac cac loai ciy khong dung lam thuc
phdm trén dat 6 nhiém nang; tang cudng gidm sat
nong do KLN trong dat va san phdm nong nghiép;
nang cao nhan thic cong doéng vé nguy co stic
khoe lién quan dén 6 nhiém.

Viéc bao vé dat nong nghiép khoi 6 nhiém
KLN khong chi dam bao tinh bén vitng cta san
xuat nong nghiép ma con bao vé sttc khoe va an
toan cua cong dong dan cu trong khu vuc. Nghién
ctru ciing khuyén nghi cac co quan quan ly nén
thiét 1ap he thong giam sat moi truong lién tuc va
nang cao hiéu qua thuc thi cac quy chuén ky thuat
quoc gia vé chat luong dat. Beén canh d9, viec phat
trién khung chinh sach téng thé bao gdm co ché
hoé tro cac bién phap phuc hoi méi truong va quan
1y rti ro stic khoe cong dong 1a rat can thiét.
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Abstract

Mineral extraction generates undeniable economic benefits; however, this activity has been and
continues to be a principal contributor to environmental contamination in the vicinity of mining
operations. This study evaluated heavy metal contamination in soils from mining areas and
adjacent agricultural lands in Thai Nguyen province. Soil samples were collected from four
locations: Tan Long lead-zinc mine, Ha Thuong tin mine, Trai Cau iron mine and Thai Nguyen
city. Heavy metals including arsenic (As), zinc (Zn), copper (Cu), cadmium (Cd), lead (Pb) were
analyzed using Inductively Coupled Plasma Mass Spectrometry (ICP-MS). Results showed
alarming levels of heavy metals exceeding Vietnamese national technical regulations (QCVN 03-
MT:2015/BTNMT), particularly at three mining sites. Lead concentrations reached 38,441.6
mg/kg at Trai Cau (exceeding standards by 128 times), cadmium reached 172.9 mg/kg at Ha
Thuong (17 times above limits) and zinc reached 40,124.9 mg/kg at Trai Cau (133 times above
limits). No significant difference was found between mining soils and adjacent agricultural soils
(p > 0.05), indicating contamination spread. Comparison with previous studies showed increasing
contamination trends over time at multiple sites. The findings highlight serious environmental
and health concerns, including potential bioaccumulation in food chains and impacts on
agricultural productivity. The study recommends establishing buffer zones between mining and
agricultural areas, implementing soil remediation techniques, monitoring heavy metal
concentrations, and raising community awareness about associated health risks.
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TOM TAT

Nghién cttu nay tmg dung thuat todn hoc may Random Forest dé phan loai va theo doi su thay
d6i 16p pht st dung dat tai thanh pho Tan An, tinh Long An trong giai doan 2010 - 2024. D1t lieu
d4u vao gom: Anh veé tinh Landsat (cac nam 2010, 2015, 2020), Sentinel-2 (nam 2024), dit lieu mo
hinh s6 do cao DEM va cac chi s6 nhu: NDVI, NDWI, NDBI, BSI, LSWI, MNDWI, AWEIL Cac
mau huén luyén duoc xay dung gém 6 16p st dung dat chinh gdm: Dat trong, mat nudc, cay lau
nam, cay hang nam, khu dan cu va giao thong. Két qua phan loai dat do chinh xac cao véi téng do
chinh x4c tong thé (OA) trén 91% va hé s6 Kappa trén 0,89 cho timng nam. Bién dong st dung dat
thé hién xu huéng do thi hoa ro rét, véi dién tich dat dan cu va giao thong ting manh trong khi
dat nong nghiep gidm. Giai doan 2010 - 2024, dat dan cu tang hon 1.600 ha, cht yéu chuyén dai tir
dat cay lau nam va cay hang nam. Trong khi d6, mat nudc bién dong nhe, con dat trong giam
manh qua cac nam. Cac ban do 1op pha theo timg giai doan, ban d6 bién dong khong gian va ma
tran chuyén déi st dung dat duoc xay dung va bién tap trén phan mém GIS da cung cép cai nhin
truc quan vé qua trinh chuyén déi st dung dat. Két qua cho thay xu huéng chuyén ddi ro rét tur
dat nong nghiép sang dat xay dung, phan anh toc do do thi héa manh meé ctia thanh pho Tan An
trong hon mot thap ky qua. Nghién cttu goép phan cung cap co s& khoa hoc cho cong tac danh gia
va dinh huéng quy hoach str dung dat tai dia phuong.

Tt khoa: Bién dong sir dung dat, Google Earth Engine, hoc mdy, Random Forest, Tan An.

1. DAT VAN BE

Trong boi canh do thi héa dang dién ra ngay
cang manh mé, viéc theo doi va danh gia bién
dong st dung dat (SDD) dong vai trd quan trong
nhidm dam bdo quéan ly tai nguyén hiéu qua va
dinh huong phat trién bén vimg. Tai Viet Nam, dac
biéet 1a & cac do thi cap tinh nhu thanh pho Tan An
tinh Long An, su gia ting dan s6 va nhu cau phat
trién co sé ha tang da thuc ddy qua trinh chuyén
d6i manh mé tir dat nong nghiép sang dat phi
nong nghiép, gay ra nhiéu thach thic trong cong
tac quy hoach va bao ve dat dai [1].

Trudc day, cac phuong phéap truyén thong va
kiém ke dat dai dinh ky hién nay chu yéu dua trén
dir lieu hanh chinh va ban d6 hién trang, vi vay con

nhiéu han ché trong viéc cap nhat kip thoi va thé
hién chi ti€t bién dong theo khong gian [2]. Cong
nghé GIS va vién tham da va dang phat trién
manh, cac phuong phap phan tich, danh gia vé
bién dong SDD, vé do thi hoa ciing ngay cang tro
nén thuén tién va cé hiéu qua. Hién nay, da cé
nhitng nghién ctru trén thé gioi sit dung céac thuat
toan hoc may Machine Learning (ML) dé phan
loai 16p pht dua trén cac phan mém thuong mai
chuyén dung d@é phan loai lop phu bé mat dat tir
anh vé tinh, nhu nghién cttu ctia Swapan Talukdar
va cs (2020) [3], Brian W Szuster va cs (2011) [4],
Abbas Taati va cs (2015) [5], Subhra Swetanisha
va cs (2022) [6]. Ngoai ra, nghién cttu ciia Pham
Anh Tuan (2024) [7] cting da st dung ML la thuat
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toan rimg ngau nhién Random Forest (RF) va
ngoén ngtt lap trinh Java Script dé xay dung chuong
trinh te dong hoa viéc phan loai, giam sat bién
dong cac 16p pht SDD dua trén nén tang dix lieu
dién toan dam may Google Earth Engine (GEE) tir
anh vé tinh Sentinel-2. Nghién cttu ctia Nguyén
Thi Huyén Trang va cs (2023) [8] st dung thuat
toan hoc may Support Vector Machine (SVM) dé
phan loai, xac dinh cac l6p pha SDD tai khu vuc
quan Béc Tir Liém, thanh phé Ha Noi nam 2023.
Két qua cta cac nghién cttu nay da st dung ML dé
phan loai duoc mot so 16p pht bé mat cta khu vue
nghién ctru. Tuy nhién, dé nang cao hiéu qua hon
nira, can cé két qua phan tich ctia nhiéu nam lién
tuc dé theo doi, giam sat bién dong 16p phu SDD
theo cac giai doan khac nhau.

Ngoai ra, mot trong nhitng nén tang tmg dung
httu ich khac c6 thé ké dén 1a GEE, day 1a nén
tang dit lieu dién toan dam may, c6 kha nang xt ly
di liéu vién tham online, dap tmg kip thoi cac yéu
cau cung cap thong tin, dir lieu phuc vu cong tac
giam sat bién dong SDD [9]. Gan day, cac thuat
toan hoc may nhu RF da duoc ching minh 1a co
kha nang phan loai anh vé tinh hiéu qua, dac biét
trong moi truong dit lieu da chiéu va phic tap [10].
Thuat toan nay khong nhimg c6 kha nang khang
nhiéu tot, ma con co thé danh gia duoc muic do
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quan trong cta timg bién dau vao, phu hop voi dix
licu tr anh Landsat, Sentinel-2, chi s6 NDVI,
NDWI, NDBI, cung cac yéu t6 dia hinh nhu mo
hinh s6 do cao (viét tat la DEM) [11].

Xuat phat tir yéu cau thuc tién va kha ning
tng dung cao cuia cong nghé moi, nghién cttu nay
duoc thuc hién nham: (1) Ung dung thuat toan RF
dé phan loai 16p phu SDD tir dir lieu vién tham da
nguédn; (2) Phan tich bién dong SDD giai doan
2010 - 2024 tai thanh pho Tan An, noi dang chiu ap
luc 16m tir qua trinh do thi hoa.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Khu viee nghién ctru

Thanh pho Tan An duoc xem la mot trong
nhitng d6 thi vé tinh ctia thanh phé Hé6 Chi Minh
va la do thi ctra ngo cta vung dong bang song Cttu
Long, cd vi tri trong yéu vé an ninh quéc phong voi
su giao luu thuan loi bang cac tuyén giao thong
quan trong nhu Quéc 10 1A, duong cao toc thanh
ph6 Ho Chi Minh - Trung Luong, Quéc 1o 62 va
song Vam C6 Tay. Thanh pho Tan An la mot trong
nhitng khu vuc phat trién kinh té - xa hoi trong
diém cuta tinh Long An, nim cach thanh pho Hé
Chi Minh khoang 47 km vé phia Tay Nam theo
tuyén Quoc 10 1A (Hinh 1).
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Hinh 1. So @9 vi tri khu vyc nghién ctru
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2.2. Vat lieu nghién ctu

Nghién cttu st dung téng hop cac nguédn dir
lieu vién tham, dia hinh va dt lieu huin luyén thuc
dia nhu sau:

Anh vé tinh quang hoc da thoi gian:

- Landsat 5 TM: St dung cho nam 2010, do
phan giadi khong gian 30 m, gom 6 kénh phan xa
(B1 B5, B7), di lieu tue
bOLANDSAT/LT05/C02/T1_LZ.

- Landsat 8 OLL: Ap dung cho cac nam 2015 va
2020, do phan giai 30 m, kénh phd tit B2 - B7, trich
xuat tit bo LANDSAT/LCO8/C02/T1_L2.

- Sentinel-2 MSI: St dung cho nam 2024, do
phan giai 10 - 20 m, di liéu hiéu chinh khi quyén
tee b0 COPERNICUS/S2_SR, gom cac kénh B2 -
B12.

bé dam bao chat luong, anh duogc lua chon
trong hai mua (mua kho: 1/1 - 30/4 va mua mua:
1/7 - 31/10) voi diéu kién may thap (< 10% voi
Sentinel-2 va Landsat 8, < 20% voi Landsat 5). Anh
trong moi mua duoc tong hop theo trung vi dé tao
anh dai dién cho timg nam.
Chi s6 pho va dir licu do cao:
Tt 4nh vé tinh, cac chi s6 duogc tinh toan nhim
tang kha nang phan biét 1op phu dat:
- Chi s6 thuc vat:
+ Normalized Difference Vegetation Index
(NDVI).
_ NIR-Red
NIR + Red
+ Soil Adjusted Vegetation Index (SAVI).
(NIR - Red)(1+L)

SAVI = s
NIR + Red + L

NDVI

L=0,5

Trong do: L 1a hiang s6 hiéu chinh anh huéng
nén dat (0 - 1; 0,5 thuong dung khi che phu trung
binh).

- Chi s6 nudc:
+ Normalized Difference Water Index (NDWI)
NDWI = Green— NIR
Green+ NIR

+ Modified Normalized Difference Water
Index (MNDWTI)

Green— SWIRI1
Green+ SWIR1

MNDWI =

+ Automated Water Extraction Index for
shadowed areas (AWEI)

AWEI, =4(Green—SWIRI)—(0,25NIR+2,75SWIR2)

- Chi so xay dung va dat trong:

+ Normalized Difference Builtup Index
(NDBI)

_ SWIR1-NIR
SWIR1 + NIR

+ Bare Soil Index (BSI)

NDBI

- (SWIR1+Red)—(NIR + Blue)
- (SWIR1+Red)+(NIR + Blue)

+ Land Surface Water Index (LSWI)

_ NIR—SWIRI
NIR + SWIR1

Ngoai ra, DEM tit b6 USGS/SRTMGLI1_003
(30 m) duoc tich hop nham bé sung thong tin do
cao phuc vu phan loai, dac biét httu ich & cac viung
tring hoac xay dung ven kénh, rach.

LSWI

Dir lieu mau huan luyén va kiém tra:

- Dt lieu mau duoc thu thap va kiém tra truc
quan dua trén anh Google Earth theo timg nam
trong giai doan nghién ctu.

- Tong s6 mau st dung la 3.350 diém, phan bo
déu cho 6 16p SDD: Giao thong (GT) c6 800 mau.
Cac 16p con lai (dat trong, nuodc, cay lau nam
(CLN), cay hang nam (CHN)): Trung binh 500
mau/lop. Riéng 16p dan cw 1a 550 mau.

- Mau duoc chia ngau nhién thanh 02 tap: 70%
huan luyén, 30% cho kiém dinh mo hinh phan loai.

2.3. Phuong phap nghién ctru
2.3.1. Quy trinh nghién cuu

Nghién ctru st dung di liéu anh vé tinh duoc
cung cap mién phi thong qua nén tang GEE va ting
dung thuat toan RF dé tinh toan, phan loai lop phu
bé mat cho dir lieu dau vao 1a anh vé tinh Landsat
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5TM, Landsat 8 OLI va Sentinel-2. Dix liéu anh vé
tinh Sentinel-2 st dung trong nghién cttu la cac
anh da duoc hiéu chinh khi quyén, cac anh co
luong may che phu thap, duoc hiéu chinh hinh hoc
trén hé quy chiéu WGS84. Viéc phan loai anh duoc
thuc hién tryc tuyén trén nén tang dit lieu dién
toan dam may GEE. Nghién cttu lea chon phan
loai anh theo 6 16p pht bé mat twong dwong voi
cac lop: 1) Lop phu dat trong, 2) Lop pha mat
nuéc, 3) Lop pha CLN, 4) Lop phu CHN, 5) Lop
pha dan cu, 6) Lop phu giao thong. Viec 1dy mau
dé huan luyén va thuc hién phan loai duoc lua
chon cho timg 16p. Trong do, doi véi 16p phu dat
trong, cac diém 14y mau phan loai duoc chon 1a cac

khu vuc nhw: Bai dat, cat, bai boi, khu vuc dang
san lap, cac khu vuc dat trong mai san 14p chuén bi
xay dung. Lop pht mat nuéc gom cac khu vuc ao
ho, song sudi, kénh muong. Lop pht CLN bao
gom nhitng khu vuc c6 cay coi lon, day dac, lau
nim. Lop phtt CHN gém cac khu vuc nhu hoa
mau, bai co, rudong vuon tai thoi diém thu nhan
anh dang c6 cay trong hang nam. Lop pht dan cu
gom nha ctra, cong trinh xay dung doc lap va cac
khu vigc nha ctra, cong trinh xay dung tai thon,
xo6m, khu chung cu, cac toa nha cao tang. Lop phu
giao thong gom cac hé thong tuyén giao thong
duong bo.

Qﬁ’ liéu anh vé tinh Landsat,>

Tién xtt Iy anh va chuin héa

Lay mau, xay dung khéa giai doan

Huan luyén

Khong dat

Phan loai theo RF

Panh gia d6 chinh xac

Dat

Két qua sau phan loai

|._

v

Theo doi, phan tich bién dong

Hinh 2. So d6 quy trinh thic hién

Viéc thuc hién phan loai cac 16p phu SDD
duoc thuc hién te dong dua trén viéc 1ap trinh
bang ngon ngit 1ap trinh JavaScript. Cac budc thuc
hién duoc tién hanh theo so @6 quy trinh ¢ hinh 2.
Cu thé: Trich xuat dix lieu anh vé tinh ctia khu vuc
nghién ctu dua trén nén tang dit lieu dién toan
dam may GEE,; tién xtt ly dit lieu anh va chuin hoa
dam bao co dit lieu tot nhat co thé; tién hanh viéc

tao mau, huan luyén dé cho chuong trinh hoc va
ghi nhan cac thong tin vé cac mau cho timg loai
16p phu; phan loai cac 16p pha theo mau da huan
luyén bang thuat toan RF; thu nhan két qua va
danh gia @6 chinh xac phan loai anh theo thuat
toan RF; sau khi c6 két qua phan loai anh, ddm bao
do chinh xac theo yéu cau, tién hanh cac budc
phan tich, theo doi bién dong cac lop pha SDD
trong giai doan 2010 - 2024 tai khu vuc nghién ctu.
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2.3.2. Phuong phap sir dung thuit toin RF

RF la mot thuat toan hoc may thudc nhom cac
phuong phap ensemble learning, duoc phat trién
boi Breiman (2001) [10]. Thuat toan nay hoat
dong dua trén viéc xay dung mot tap hop nhiéu
cay quyét dinh (decision trees) va két hop két qua
ctia chung thong qua co ché bd phiéu da so
(majority voting) nhdm nang cao d¢ chinh xac va
giam thiéu hién tuong qua khop (overfitting).
Trong bai toan phan loai SDD, moi cay trong rimg
duoc huan luyén tir mot tap con ngau nhién cua dir
lieu huan luyén (thong qua phuong phap bootstrap
sampling), déng thoi tai mo6i nut phan chia, RF chi
chon mot tdp con ngau nhién cac thudc tinh dé
quyét dinh chia nhanh. Cach ti€p can “dong bao”
(bagging) nay giup giam phuong sai cia bé phan
loai va han ché hién tuong qua khop. Sau d9, két
qua du doan cudi cing cho mot diém dit liéu thu
duoc bang cach két hop nhiéu cay quyét dinh [12].
Cu thé, quyét dinh phan loai duoc viét dudi dang:

H(x)=argmaxYy i=1kl(hi(x)=Y)

Trong d6: H(x) 12 mo hinh két hop, hi 1a mo
hinh phan loai ctia cay quyét dinh don 1¢, Y 1a bién
dau ra (hoac bién muc tieu), I () 1a ham chi bao.
Cong thtc cho thay rang, RF st dung da s6 cac
quyét dinh biéu quyét dé xac dinh phan loai cudi
cung.

TRAINING |
DATA,

SUBSET SUBSET SUBSET

£ £ £

PREDICTION 2

| FINAL PREDICTION |‘
Hinh 3. M6 hinh phin loai theo thuit toan RF
Nguén: Do Lan Phuong va cs (2024) [9]

Thuat toan RF duoc danh gia cao nho do
chinh xac va tinh 6n dinh; cac tham s6 quan trong
thuong duoc chon theo kinh nghiém goém: S6 cay
(ntree) 1a 150, vi duong cong OA/Kappa bao hoa
quanh 120 - 160 cay; tang > 150 chi cai thién rat
nho nhung ton thoi gian, trong khi 150 cho két qua
6n dinh qua nhiéu lan chia train/test, s6 dic trung

ngau nhién tai méi nut (mtry) 1a 3 theo quy tic
mtry =+/p , p =14 bién dau vao va da kiém chimg
bang tuning, giup gidm twong quan gitta cay, giit
can biang bias - variance va dat OA tuong duong
cau hinh 16n hon. Cac gia tri ndy nén duoc lua
chon thong qua kiém dinh chéo hoac thir nghiém
thuc nghiém [13], [14]. Nhuoc diém cta RF 1a chi
phi tinh toan tang theo s6 cay va do sau, song viéc
huan luyén c6 thé song song héa nén thoi gian
thuc thi thuong van hiéu qua. Trong nghién ctru
nay, da hieén thuc RF trén nén tang dién toan dam
may GEE bang JavaScript, dé tién xtt ly, trich xuat
dac trung va phan loai anh Landsat va Sentinel-2.
Két qua tao ra cac ban dé lop phtt gdm sau lop (dat
trong, mat nudc, CLN, CHN, khu dan cu, giao
thong) cho khu vuc thanh pho Tan An.

2.3.3. Phuong phdp danh gia do chinh xic
phan loai anh

Trong nghién ctru nay, do chinh xac cta két
qua phan loai l6p phtt SDD duoc xac dinh bang ma
tran nham 1an (confusion matrix) - bang doi chiéu
gitta nhan tham chi€u va nhan du doan theo timg
16p, qua d6 nhan dién cac kiéu nham 1an va muc
d6 phu hop ctia mo hinh [15]. Tt ma tran nay, tinh
cac chi s6 chinh gdbm do chinh xac téng thé
(Overall Accuracy, OA) va he s6 Kappa (Cohen’s
Kappa). Theo thuong l¢, hé s6 Kappa trong
khoang tir 0,4 - 0,6 phan anh muc d6 phu hop
trung binh, gia tri tir 1on hon 0,6 - 0,8 cho thay su
phu hop tot va hon 0,8 - 1,0 thé hién muc gan nhu
hoan hao [14]. Dix liéu mau duoc phan chia theo ty
lé 70% cho huan luyén va 30% cho kiém dinh, bao
dam danh gia ngoai mau mot cach khach quan
[16].

2.3.4. Phuong phdp phan tich, theo doi bién
dong cac lop phi SDP

Két qua cac 1op phu SDD tir viec phan loai anh
vé tinh tai khu vygc nghién cttu duoc st dung lam
dir lieu dau vao dé phan tich, theo doi cac bién
dong tai khu vuce trong giai doan 2010 - 2024. Viéc
phan tich, theo doi bién dong 16p phi SDP duoc
thuc hién véi phan mém ma nguon mé QGIS. Cac
lop dir lieu duoc tinh toan téng hop va tién hanh
chéng xép khong gian dé tim ra cac thay déi qua
cac giai doan tir nam 2010 dén nam 2024.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan loai cac 16p pha SDD giai
doan 2010 - 2024 tai thanh phé Tan An
Sau khi xtr ly dit liéu, phan loai anh, két qua la
san phdm anh sau khi phan loai theo thuat toan
RF. M6i mot anh sau phan loai bao gdm 6 loai lop
pht SDD bao gom: Lop phu dat trong, lop pht mat
nuoc, 16p phu CLN, 16p pha CHN, 16p phu dan cu,
16p phu giao thong. Hinh 4 thé hién san phdm cta
16p pha SDD sau phan loai ctia khu vyc nghién
cttu theo thuat toan RF.
Két qua phan loai 16p pha SDD giai doan 2010
- 2024 & hinh 4 cho thay, xu huéng d6 thi hoa mé
rong tir trung tam thanh phé Tan An ra cac khu
vuc ven phia Nam va Pong Bac. Nam 2010, dat
nong nghiép (CHN va CLN) van chiém ty lé 16n,
dac biét tap trung tai khu vuc phia Nam va Dong
BAN DO LOP PHO S{7 DUNG BAT THANH PHO TAN AN NAM 2010

.
T
L ¥ i
u . L
g 4

T H 1
b
?

Bac thanh phé. Dat dan cu cha yéu phan bé quanh
khu vuc trung tam va céac tuyén giao thong chinh
nhu Quéc 10 1 va Quoc 1o 62. Tuy nhién, dén nam
2024, dién tich dat phi nong nghiép, dac biét 1a dat
dan cu va dat giao thong da mé rong ro rét, bao
phtt phan 16n trung tam thanh pho va lan tda manh
vé phia Tay Nam (phuong 3, phuong 4, phuong
Tan Khanh va phia DPong Bac (phuong Khanh
Hau, xa Loi Binh Nhon). Qua trinh nay cho thay
su lan rong khong gian do thi theo xu huéng “da
tam”, phan anh dac diém phat trién do thi hoa dién
hinh & cac do6 thi vé tinh vung thanh pho Ho Chi
Minh. Nguyén nhén sy tang giam trén, ngoai viéc
do tinh trang st dung dat thuc té mdi nim mot
khac, con c6 thé do tai cac thoi diém thu nhan anh,
chat luong anh ciing tao nén nhirng tinh toan cé
thé ton tai sai lech trong phan loai.

. BANBOLOP Pl 1 DUNG OAT [HANH PO TAANNAM 2015 _

Hinh 4. Két qua phan loai 16p pht SDD giai doan 2010 - 2024 theo thuat toan RF
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Bang 1. B¢ chinh x4c phan loai anh

Nam OA Kappa
2010 91,3 % 0,89
2015 92,0% 0,90
2020 92,7% 0,91
2024 93,1% 0,92

Két qua danh gia do chinh xac phan loai anh &
bang 1 cho thay, cac ban dé lop pha SDD cho 4
nam déu dat do chinh xac cao, véi OA lan luot 1a
91,3%, 92,0%, 92,7% va 93,1%; dong thoi he s6 Kappa
ciing dat ttr 0,89 - 0,92. Loi chtt yéu ndm & ranh gidi
gitta CHN va CLN, mot phan do tinh chéat canh tac
hén hop va chuyén déi thoi vu. Két qua cho thay,
do chinh xac anh sau phan loai la rat cao nén két
qua nay dam bao do tin cay dé dua ra cac thong
ké, phan tich vé cac lop phu SDD trong giai doan
2010 - 2024 tai khu vuc thanh pho Tan An, tinh
Long An.

3.2. Két qua théng ké dién tich 16p pha SDD
qua cac nim

Két qua thong ké dién tich l6p pha SDDP qua
cac nam tai hinh 5 cho thay: Pat dan cu tang ti
1.560 ha (nam 2010) lén 2.030 ha (nam 2024),
tuong ung tang 470 ha (= 30%). Su gia tang nay
cho thiy qua trinh d6 thi hoa dang dién ra manh
meé va 6n dinh theo thoi gian. Dat giao thong tang
tir 870 ha lén 1.200 ha, phan anh sy mé& rong va
nang cdp ha tang ky thuat phuc vu do thi hoa.
CHN giam manh nhat, tir 1.410 ha xuéng con 960
ha, mat khoang 450 ha (= 32%), cho thay dat nong
nghiép dé bi chuyén déi sang cac muc dich phi
nong nghiép. Pat trong va mat nudc gidm nhe
hoac duy tri tuong déi 6n dinh, trong khi CLN duy
tri voi mtc giam khong dang ké, chung to tinh 6n
dinh hon ctia hinh thic SDD nay.

Di¢n tich 16p phu theo nam (ha)

0 =

Nam

Hinh 5. Két qua thong ke dién tich 16p pht SDP qua c4c nim
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3.3. Két qua chuyén d6i SDP qua cac giai
doan

Sau khi chéng xé€p cac 16p hién trang, da tién
hanh tinh toan va xac dinh duoc ma tran bién dong
SDD ctia thanh pho Tan An trong giai doan 2010 -
2024. Két qua duoc thé hién ¢ bang 2.

Dit lieu bang ma tran chuyén déi SDP cho
thay, khu vuc nghién ctru dang c6 nhitng bién
dong rat ro rang, dic biét 1a theo huéng do thi hoa
va phat trién ha tang. Bang 2 cho thay dat trong 1a
loai bi chuyén d6i nhiéu nhat, giam toi 163,17 ha.
Cu thé, co toi 838,08 ha dat trong duoc chuyén
sang dat CHN, 655,20 ha chuyén sang dat CLN,
693,18 ha sang dat giao thong, ngoai ra con hon
464 ha chuyén thanh dat dan cu. Piéu nay cho
thay, dat trong dang duoc tan dung toi da dé phuc
vu san xuat, xay dung va mé& rong co so ha tang.
Tiép theo la dat mat nudc, ciing giam dang ké voi
172,35 ha bi mat di. Nhiéu dién tich mat nudc da bi
chuyén sang cac muc dich khac, trong d6 696,42

ha chuyén thanh dat CLN, 423,90 ha thanh dat
trong va gan 461,70 ha thanh dat CHN. Viéc nay cé
thé lien quan dén san 14p ao hé @é phuc vu san
xuat hodc phat trién do thi, nhung ciing tiém an rai
ro vé moi truong néu khong duoc kiém soat ky.
Trong khi do, dat CLN gan nhu giit 6n dinh, chi
tang nhe 8,37 ha. Loai dat nay vira nhan thém tu
cac nhom khac nhu mat nuoc va dat trong, vita
chuyén bot sang dat CHN (851,31 ha) va dat dan
cu (301,14 ha). Diéu nay cho thay, co su linh hoat
trong canh tac, c6 thé do nguoi dan luan canh
hoac chuyén ddi co cau cay trong dé phu hop voi
diéu kién va thi truong. Dat CHN ting dang ké,
théem 104,40 ha. Day 1a loai dat nhan duoc nhiéu
chuyén doi nhat: Tur dat trong (838,08 ha), dat
CLN (851,31 ha) va ca dat mat nudc (461,70 ha).
Viéc mé rong dién tich trong CHN cho thay, nguoi
dan dang dau te nhiéu hon cho san xuat nong
nghiép ngan han, linh hoat va phu hop véi canh tac
mua vu.

Bang 2. Ma tran chuyén déi SDD tdng hop giai doan 2010 - 2024

Pon vi tinh: ha.

, ) Tang Giam Net (muc
’ bat Mat Giao .
Tu\dén . ) CLN CHN | Dan cu (inflow) | (outflow) | ting/giam
trong nudc thong i
rong)
bat
6 1.065,69 | 476,64 | 655,20 | 838,08 | 464,67 | 693,18 |2.964,60 | 3.127,77 -163,17
rong
Mat
) 423,90 | 1.611,81 | 696,42 | 461,70 | 233,01 | 544,05 |2.186,73 | 2.359,08 -172,35
nuoc
CLN 626,22 | 573,93 [1.052,91| 851,31 | 301,14 | 607,68 |2.968,65| 2.960,28 +8,37
CHN | 71541 | 460,08 | 825,03 [2.299,32| 162,81 | 629,91 |2.897,64 | 2.793,24 +104,40
Dancu | 498,60 | 172,53 | 243,81 | 187,83 |1.304,19| 710,01 |2.032,65 | 1.812,78 +219,87
Giao
thé 700,47 | 503,55 | 548,19 | 558,72 | 871,02 |1.528,29 | 3.184,83 | 3.181,95 +2,88
ong

bat dan cu taing manh nhat trong tat ca cac
loai, tang toi 219,87 ha. Gan 1.304 ha dat CHN da
duoc chuyén thanh dat &, cung voi 464,67 ha tir dat
trong va 301,14 ha tir dat CLN. Su gia ting manh
mé nay phan anh qua trinh d6 thi hoa dang dién ra
nhanh chéng, kéo theo nhu cau 16n vé nha &, khu
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dan cu va cac cong trinh xay dung. Cudi cluing la
dat giao thong, tuy chi ting nhe 2,88 ha, nhung
ciing nhan thém nhiéu dién tich tir cac loai dat
khac nhu: 710,01 ha tir dat CHN, 693,18 ha tir dat
trong va 607,68 ha tir dat CLN. Day la dau hiéu cho
thay co s& ha tang, dac biét 1a duong sé ciing dang
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duoc m& rong dé phuc vu qua trinh do thi hoa.
Nhin chung, bang 2 cho thdy btc tranh quen
thudc tai cac do thi dang phat trién: Dat trong, dat
nong nghiép va mat nudc dan dan bi thu hep dé
nhuong cho cho nha & va giao thong. Day 1a xu thé
tat yéu, nhung cing dat ra thach thic 16n vé quy
hoach SDD sao cho hop ly - vira dap ung duoc nhu
cau phat trién, vira ddm bao can bang sinh thai va
moi truong song lau dai cho nguoi dan.

3.4. Thao luan

Nghién cttu da ting dung hiéu qua thuat toan
RF trén nén tang GEE két hop voi anh Landsat,
Sentinel-2, DEM va cac chi s6 phé (NDVI, NDWI,
NDBI, SAVI, MNDWI, AWEL...) dé phan loai l6p
pha SDD va danh gia bién dong SDD trong giai
doan 2010 - 2024. Do chinh xac phan loai cao (OA
> 91%, Kappa > 0,89), cuing voi hé thong ban do va
ma tran chuyén do6i duoc bién tap chi tiét da cho
thdy, xu huong chuyén d6i ro rét tr dat nong
nghiép sang dat xay dung phan anh dung thuc
trang do thi héa tai dia phuong.

So voi két qua nghién ctu ctia Pham Anh
Tuan (2024) [7] tai huyén Gia Lam, thanh pho Ha
Noi, cting tmg dung tri tué nhan tao dé phan loai
va du bao bién dong SDD, co thé thay su tuong
déng trong viéc st dung anh Sentinel-2, nén tang
GEE va thuat toan RF. Tuy nhién, nghién ctu cta
Pham Anh Tuan (2024) [7] mé rong thém kha
nang du bao xu huong dén nam 2028 thong qua
mo6 hinh MOLUSCE trén QGIS, déng thoi chu
trong dé xuat cac giai phap quan ly dat dai. Khac
voi huong du bao, nghién ctru tai thanh pho Tan
An uu tién phan tich chudi thoi gian dai, tir nam
2010 - 2024 (14 nam), phan anh bién dong thuc té
bang dit liéu phong phu va quy trinh xtt ly tron ven
(tién xt Iy — hop anh — RF — kiém dinh — ban
do6 bién dong).

Tuong tu, nghién ctu ctia D6 Lan Phuong va
cs (2024) [9] tai quan Bac Tu Liém, thanh pho Ha
Noi ciing st dung thuat toan RF trén nén tang

GEE @é phan loai 1op phu tir anh Sentinel-2 giai
doan 2019 - 2023. Tuy nhién, nghién cttu nay chi
phan tich 5 16p pht co ban, khong tich hop anh
Landsat hay dir liéu dia hinh va chi lwa chon anh
trong mua kho. Do d6, kha nang phan anh chi tiét
bién dong khong gian - thoi gian con han ché so
voi két qua nghién ctu tai thanh pho Tan An. Du
vay, két qua van cho thay xu huong do thi hoa voi
dién tich dat dan cu tang 5,27% va thuc vat day
giam 5,32%, twong dong voi xu thé bién dong dat
dai tai thanh pho Tan An.

Tt viec so sanh voi cac két qua nghién ctru
khac, co6 thé khang dinh ring, nghién ctu tai
thanh pho Tan An c6 d6 bao phu tot hon vé thoi
gian, d0 sau dit liéu va tinh toan dién trong phuong
phap xit ly, tit do ting cuong do tin cay va kha
ning tng dung trong quy hoach SDD va giam sat
do thi hoa & quy mo dia phuong.

4. KET LUAN

Phuong phap ung dung thuat toan RF da cho
thay hiéu qua vuot troi trong phan loai 16p phua
SDD tai thanh pho Tan An, véi do chinh xéc cao va
kha nang xtt Iy nhanh hon so véi cac phuong phap
truyén thong. Két qua cho thay, xu huong mé rong
manh mé dat phi nong nghiép (dan cu, giao thong)
trong giai doan 2010 - 2024, chi1 yéu tai cac
phuong ven d6 nhu: Phuong 5, phuong Tan
Khanh, xa Binh Tam va xa Huéng Tho Phu. Dién
tich dat nong nghiép (CHN, CLN) suy giam ro reét,
dac biét doc theo cac truc giao thong va ven song
Vam Co6 Tay. Xu thé nay phan anh qua trinh do thi
hoa nhanh nhung cing dat ra thach thuic trong
bdo vé quy dat nong nghiép va phat trién bén
vitng. Mac du két qua dat duoc cé do tin cay cao,
cac nghién ctru tiép theo can tich hop khao sat
thuc dia va doi chiéu tai lieu dé ting cuong tinh
xac thyc va ung dung trong quan ly, quy hoach
SDD.

LOI CAM ON

Bai bado duroc thuc hién dudi s hé tro cua dé
tii “Ung dung Machine Learning theo doi bién
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dong sir dung dat giai doan 2010 - 2024 tai thanh
pho Tan An, tinh Long An”. Ma so: CT.2025.12 do
Truong Pai hoc Tai nguyén va Moi truong thanh
phé Ho Chi Minh chu tri.
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APPLYING MACHINE LEARNING TO TRACK LAND USE CHANGES IN TAN AN CITY,
LONG AN PROVINCE IN THE PERIOD OF 2010 - 2024

Nguyen Kim Hoa"2, Nguyen Thi Hai', Nguyen Quang Thi®, Nguyen Huu Ngu*
! University of Agriculture and Forestry, Hue University
? Ho Chi Minh University of Natural Resources and Environment
*Thai Nguyen University of Agriculture and Forestry
Abstract

In this study, land use cover changes in Tan An city, Long An province, between 2010 and 2024
are classified and tracked using the Random Forest machine learning algorithm. The input data
consists of Sentinel-2 (2024), Landsat satellite images (2010, 2015, 2020), DEM terrain data and
indices like NDVI, NDWI, NDBI, BSI, LSWI, MNDWI and AWEI The training models are built
including 6 main land use classes (vacant land, water surface, perennial trees, annual trees,
residential areas and traffic). The classification results are highly accurate with a total accuracy
(OA) of over 91% and a Kappa coefficient of over 0.89 for each year. The land use dynamics
indicate a pronounced urbanization trend - residential and transportation areas expanded
markedly, while agricultural land declined. In the period of 2010 - 2024, residential land will
increase by more than 1.600 hectares, mainly converted from land for perennial trees and annual
trees. Meanwhile, the water surface fluctuates slightly, while the vacant land decreases sharply
over the years. Phased overlay maps, spatial variation maps and land-use conversion matrices
built and edited on GIS software provided a visual view of the land-use transition process. The
results show a clear trend of conversion from agricultural land to construction land, reflecting the
strong urbanization rate of Tan An city over the past decade. The study contributes to providing a
scientific basis for the assessment and orientation of land use planning in the locality.

Keywords: Land use change, Google FEarth Engine, machine learning, Random Forest, Tan An.
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