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KET QUA XAY DUNG MO HINH SAN XUAT
THUONG PHAM GIONG KHOAI LANG PHO CUONG
PA BUOC PHUC TRANG TAI THI XA BUC PHO,
TINH QUANG NGAI

Vii Vian Tung" ", Nguyén Kim Chi', Hoang Thj Nga',

Nguyén Thi Hoa!, Hoang Thi Lan Huong', D4 Thi Lan!, Nguyén Thi Sang?®

! Trung tam Tai nguyén thuc vat
? Truong Pai hoc Su pham Ha Noi

" Email- vantungvasi@yahoo.com

TOM TAT

Giai doan 2020 - 2024, Trung tam Tai nguyén thuc vat da tién hanh thuc hién cac noi dung thuoc
nhiém vu “Pdnh gid tiém nang di truyén va phat trién nguén gen khoai lang & Viét Nam’, trong
s6 do co6 hoat dong danh gia, chon loc (phuc trang) doi voi giong khoai lang Phé Cuong 1a giong
cht luc ctia dia phuong tai xa Phé Cuong, thi xa Pic Phé, tinh Quang Ngai. Két qua cia mo hinh
san xuat giong khoai lang Phé Cuong da phuc trang nam 2024 cho thdy, giong sinh truong, phat
trién rat tot, khang bo ha nhe (1,1%), virus (0%); trong khi giong chua duoc phuc trang nhiém ho
ha va virus tuong tng 2,7% va 9%. Vé nang suat, giong khoai lang Phé Cuong duoc phuc trang cho
nang suat dat 17,5 tdn/ha, vuot 37,8% so véi giong khoai lang Phé Cuong chua duoc phuc trang,
chi dat 12,7 tan/ha. Véi gia thanh san phdm cao nén hiéu qua kinh t€ ciia moé hinh san xuat giong
khoai lang Phé Cuong da phuc trang cao hon so voi giong doi ching khoai lang chua phuc trang,
lai thuan dat 107,476 trieu déng/ha, so voi 74,396 trieu/ha 1ai thuan cia moé hinh canh tac giong

khoai lang Phé Cuong chua phuc trang.

Tit khoa: Giong khoai lang Pho Cuong, phuc trang, lai thuan, hiéu qud mo hinh.

1. BAT VAN BE

Khoai lang (lpomoea batatas L.) 1a cay trong
cht luc duoc x€p hang thtt 7 trong san xuat cay
lwong thuc toan cau va la cay trong lay ctt quan
trong tht 3 sau khoai tay va san. Tai Viéet Nam,
khoai lang dong vai trd quan trong trong co ciu
cay trong nong nghiép. Theo Tong cuc Thong ké
(2024) [1], nam 2023 tai Viét Nam, dién tich trong
khoai lang dat 79,7 nghin ha va san luong woc dat
914,7 nghin tan. Pac biét, theo so6 liéu thong ke so
bo ctia Téng cuc Hai quan, 9 thang dau nam 2023,
Viét Nam xuat khau khoai lang va san phdm ché
bién tir khoai lang dat x4p xi 36,35 trieu USD, ting
5,9% so voi cung ky nam 2022 [2].

Giong khoai lang Phé Cuong duoc nguoi dan
dia phuong tréng tir lau doi voi chat luong thom

ngon dé lam luong thuc, thuc phdm hang ngay.
Tuy nhién, viéc san xuat giong khoai lang nay tai
thi xa Pic Phd, tinh Quang Ngai véi dién tich chi
dat 13 ha (nam 2023) [3]; ky thuat tréong va cham
soc chu yéu theo kinh nghiém ctia moéi ho nén
nang suat va hiéu qua kinh té con thap. Nham gép
phan bao tén va khai thac phat trién cay khoai
lang, taing thu nhap cho nguwoi dan dia phuwong,
nhiém vu quy gen “Pdnh gid tiém nang di truyén
va phat trién nguon gen khoai lang ¢ Viét Nam"
duoc thuc hién tir nam 2020 - 2024, da tién hanh
diéu tra tinh hinh san suat, phan b6 nguén gen,
danh gia da dang, phuc trang giong va xay dung
duoc quy trinh nhan giong va canh tac giong khoai
lang Phé Cuong. Tir cac két qua dat duoc, da tién
hanh x4y dung moé hinh san xuat thuong phdm
giong khoai lang Phé Cuong duoc phuc trang (sau
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day goi 1a khoai lang Phé Cuong phuc trang) tai xa
Phé Cuong, thi xa Pac Phd, tinh Quang Ngai, voi
muc tiéu: Xay dung dugc 01 moé hinh trinh san
xuat giong khoai lang Quang Ngai phuc trang tai
thi xa Puac Phé, tinh Quang Ngii, cho hiéu qua
kinh té tang 10 - 15% so véi trong dai tra; mang lai
loi ich cho nguoi san xuat, nang cao gia tri gia tang
trén don vi dién tich, gop phan phuc vu da dang
hoa san phdm nong nghiép, tai co cau nganh trong
trot tai dia phuong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

- Giong khoai lang Phé Cuong c6 nguédn goc
tai xa Phé Cuong, thi xa Puc Phd, tinh Quang
Ngai da duwoc phuc trang.

- Doi ching: Giong khoai lang Phé Cuong
chua duoc phuc trang.

2.2. Thoi gian, dia diém va quy mo thyc hién

Mo hinh duwoc trién khai xay dung trong vu
xuan heé nam 2024 (tir thang 1 dén thang 5), voi
quy mo6 5 ha tai thon Thay Thach, xa Phé Cuong,
thi xa Dic Phé, tinh Quang Ngai, gdm 10 ho dan
tham gia trong mo hinh va 3 ho déi ching. Cac ho
dan tham gia mo6 hinh déu dap tng tiéu chi cta
nhiém vu, @6 la: C6 dién tich canh tac khoai lang
da 16n, co6 kinh nghiém tréong khoai lang Phé
Cuong, ky nang canh tac va sdn sang tiép thu tién
bo ky thuat moi.

2.3. Phuong phap thuc hién

2.3.1. Quy trinh ky thuit 4p dung

Quy trinh ky thuat ap dung trong xay dung mo
hinh 1a quy trinh canh tac giong khoai lang Pho
Cuong do Trung tam Tai nguyén thuc vat ban
hanh [4], cu thé nhu sau:

- Chuén bi giong va thoi vu trong:

Chon day giong (doan cit ctia than): Day
giong 14y tir nhanh cap 1, chiéu dai 40 cm, day
map, banh té, khong bi sau, bénh.

Thoi vu trong: Thang 1.

- Chuén bi dat trong:

Trudc khi trong can don sach c6 dai va tan du
cay trong trude 10 - 15 ngay. Chon noi dat tot, tang

dat canh tac day, truoc do it nhat 1 vu khong trong
cay khoai lang.

Leén luong rong 1,25 m (mat luong 0,9 m, ranh
0,35 m), cao luong 0,3 - 0,35 m.

Bon 16t phan vi sinh, lan trudc khi trong, rai
16p phan hitu co vi sinh da tron déu véi phan lan
vao ranh trén ludng, roéi dat day giong sau dé lap
dat cho kin 1/2 chiéu dai day.

- Phan bon:

Bon phan cho 1 ha voi luong: 1 tan hiru co vi
sinh Song Gianh. Phan hoéa hoc: 90 kg N + 300 kg
P,0; + 160 kg K,0/ha (twong duong 195 kg ure,
1.666 kg lan, 290 kg KCI).

Bon 16t truedc khi trong: Toan bo phan hitu co
vi sinh va phan lan.

Boén thuc: Chia 1am 3 dot, dot 1 bon sau trong
15 - 20 ngay: 40% luong dam va 30% luong kali; dot
2 sau trong 40 - 45 ngay: 30% luong dam va 35%
luong kali; dot 3 bon sau trong 70 - 75 ngay: 30%
luong dam va 35 % luong kali con lai, bon rai cach
goc khoang 10 cm.

- Mat do trong va céch trong:

Mat do trong: 30.000 day/ha (khoang cach
day cach day 30 cm).

Céch trong: B6 ranh trén mat luong, dat day
giong vé 1 phia, 1ap dat cho kin 1/2 chiéu dai day.

Pht mat luéng sau trong: Pha rom, ra, than
béo hoac c6 kho sau khi trong dé gitt 4m cho dat,
doéng thoi han ché cé dai.

- Cham soc:

Khi day bat dau bén ré (15 - 20 ngay sau
trong) thi tién hanh vun x6i, 1am co, két hop véi
bén thac dot 1.

Khi cay trong 40 - 45 ngay, tién hanh lam co,
vun x6i dot 2, déong thoi bon thuc dot 2 va nhac
day, bam ngon cho cay khoai phat trién tot.

Khi ruong khoai duoc 75 ngay, lam cé dot 3
két hop bon thuc dot 3, vun goc 14p kin phan, nhac
day dé han ché ré phuy, ré khi sinh.

- Thu hoach, bdo quan:

Thu hoach: Khi cay khoai lang chuyén tir xanh
twoi sang xanh dam, nhiéu 14 & géc chuyén sang
xanh vang thi chuén bi thu hoach.
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Thu hoach tot nhat vao thoi tiét kho hodc vao
nhiing ngay ning rdo dé tranh va han ché théi ca
trong qua trinh bao quan sau thu hoach.

Trong khi thu hoach, tién hanh chon nhing
khom du tiéu chudn thuong phdm, mang ct vé
nha, xép noi thoang mat. Trong thoi gian bao
quan, thuong xuyén kiém tra dé phat hién bo ha,
thai cu.

2.3.2. Phuong phap d4nh gid cdc chi tiéu sinh
truong, nang suat

Cac chi tiéu nghién cttu va phuwong phap theo
doi, danh gia: QCVN 01-60:2011/BNNPTNT [5].
Cac mau duoc lay déu trén cac ho tham gia mo
hinh va cac ho ngoai mo hinh.

- Sttc sinh truéng duoc danh gia thong qua:
Chiéu cao cay, so canh cip 1 va nang suat than la
trudce khi thu hoach.

- Chiéu cao cay (cm): Dung tay vuot tir goc len
trén, lay canh dai nhat, do tir mat dat dén hét ngon,
lay s6 lieu danh gia & giai doan trudc thu hoach
khoai lang.

Theo doi va danh gid tinh hinh siu, bénh hai

Mtc d0 nhiém sau, bénh duoc danh gia cap
hai theo QCVN 01-38:2010/BNNPTNT [6].

- Bo ha: Ty 1é bi hai bén ngoai (% s6 cu bi
hai/téng s6 ct quan sat).

- Bénh virus xoan 1a: Ty 1é cay bi bénh (% cay bi
bénh/téng s6 cay quan sat).

Nang sut va cc yéu to cau thanh nang suat

- S6 khom thu hoach: Pém toan bo s6 khom
thu hoach trén 6 thi nghiém.

- Nang suat chat tuoi va nang suat chat kho tinh
riéng cho ct va than 1a.

- Khai lwong than 14, can téng toan bo than 14/6
thi nghiem (kg/0).

- S6 ct trung binh mot cay, dém so6 ct thu duoc
trén 10 cay, chia trung binh cho 10 khém thu mau.

- Khoi luong trung binh ct (kg), can khoi luong
ctia 10 khom thu va chia cho s6 cu thu dugc caa 10
khom. Mau duoc 1ay trén méi ho tham gia mo hinh
va doi chimg.

- Nang suat chat kho = nang suat thuc thu *
Ham luong chat kho (tin/ha).

- Nang suat thuc thu: Thu hoach va can do dém
tai ruong mo hinh.

2.3.3. Phuong phdp tinh hiéu qua kinh t€ cho
mo hinh

Hiéu qua kinh té duwoc tinh toan theo phuong
phap cia CIMMYT (1988) [7] v6i 2 chi tiéu: Lai
thuan va ty suét loi nhuan bién.

Lai thuan: RAVC = G-TVC

Trong d6: Lai thuan: RAVC (Return Above
VatiableCost); tong thu: G (Goss Return), bao gom
gia tri thu tir san phdm chinh va san phidm phu
(néu co); tong chi: TVC (Total Variable Cost), tong
chi phi bién dong gdm cong lao dong, vat tu, nhién
lieu va lai suat von ngan hang.

Ty suat gia tri loi nhuan bién (Marginal
Benefit Cost Ratio - MBCR) 1a chi s6 dé so sanh
hiéu qua cta bién phap canh tac méi (n) voi bién
phap canh tac ci, hoac bién phap ctia néng dan (f).

Gn = Gf
MBCR =
TVC, - TVCt

Néu gia tri MBCR 16n hon hodc bang 2 thi mo
hinh méi duoc chip nhan trong san xuat dé thay
thé cho hé thong ci.

2.3.4. Hoat dong quan Iy, kiém tra, gidm sat

Phoi hop voi chinh quyén dia phuong xa Phé
Cuong truc tiép trién khai chi dao viéc thuc hién
mo hinh; thuong xuyeén t6 chic kiém tra, giam sat
qua trinh trién khai thuc hién duy an; chi dao
huéng dan quy trinh ky thuat va thu thap thong tin
lien quan dén sinh trudng, phat trién ctia giong
khoai lang Phé Cuong phuc trang trong moé hinh.

Téng két so lieu két qua mo hinh vé nang
suat, san luong; so sanh, danh gia hiéu qua kinh
té, thu nhap cho nguoi tréong khoai lang Phd
Cuong phuc trang so voi giong khoai lang chua
phuc trang va 01 loai cay trong khac (laa).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Danh gi4 tinh hinh sinh truédng, phat trién
cta giong khoai lang Phd Cuong phuc trang trong
mo hinh

Vu xuan heé nam 2024, tai xa Phé Cuong, thi xa
bic Phd, tinh Quang Ngai, mac du thoi tiét co
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nhiéu bat thuan nhu kho han & dau vy, ning néong
kéo dai nhung giong khoai lang Phé Cuong phuc

trang trong cadc mo hinh van sinh truéng, phat
trién tot (Bang 1).

Bang 1. Tinh hinh sinh truéng va phat trién cta giéng khoai lang Phd Cuong trong moé hinh tai thi xa
Dirc Phé, tinh Quang Ngai nim 2024

Thoi gian ChlelAl dai ‘ IjangA IjangA Thoi gian
. Y than Canh | suatthan | suatthan | | \
TT Tén giong bén ré, hoi , . J . o sinh truéng
<anh chinh cap 1 14 tuoi la kho (ngay)
(cm) (g/cay) | (g/cay)

Khoai lang Phé

1 | Cuong phuc trang 10 218,7 12,3 9423 103,1 112,0

(mo6 hinh)

Khoai lang Phé

2 Cuong chua phuc 12 209,6 11,0 832,5 97,0 109,0

trang (doi ching)

Két qua & bang 1 cho thay, giong khoai lang
Phé Cuwong phuc trang phat trién tot trong mo
hinh. Giong khoai lang Phé Cuong phuc trang cé
thoi gian sinh truéng 112 ngay, tai thoi diém 105
ngay sau trong (trudc thu hoach), chiéu dai than
chinh dat 218,7 cm; s6 canh ciap 1/cay dat 12,3
canh. Nang suat than 14 tuoi dat 942,3 g/cay, nang
suat than 1a kho dat 103,1 g/cay.

Giong khoai lang Phé Cuong chua phuc trang
(d0i chimg), tai thoi diém 105 ngay sau trong,
chiéu dai than chinh dat 209,6 cm; s6 canh cap 1
dat 11,0 canh/cay. Nang suat than 14 twoi dat 832,5
g/cay, nang suat than 14 kho dat 97,0 g/cay.

Nhu vay, tat ca cay cta giong khoai lang Pho
Cuong phuc trang déu sinh truong, phat trién tot,
rat dong déu va biéu hién cac dic diém chung cta
giong goc, trong khi giong khoai lang Phé Cuong
chua phuc trang cay sinh trudong, phat trién cham
hon so véi cay da duoc phuc trang.

3.2. banh gi4 kha ning chéng chju sau, bénh
cta giong khoai lang Phd Cuong phuc trang trong
mo6 hinh

Ngoai viéec danh gia kha nang sinh truong,
phat trién ctia giong khoai lang Phé Cuong phuc
trang, da danh gia kha nang chong chiu sau, bénh
cta giong (Bang 2).

Bang 2. Kha ning chdng chiu sau, bénh ctia giong khoai lang Phd Cuong trong mé hinh nim 2024

’ Sau, bénh
TT Tén giong
Bo ha (%) Beénh virus xoan 14 (%)
1 Khoai lang Phé Cuong phuc trang (mo hinh) 1,1 0
2 | Khoai lang Phé Cuong chua phuc trang (d6i chimg) 2,7 9,5

Két qua & bang 2 cho thay, sau, bénh hai
tren khoai lang chu yéu 1a bo ha va ching xuat
hién chi yéu vao giai doan trudc va sau khi thu
hoach. Nhin chung, mé hinh canh tiac giong
khoai lang Phé Cuong phuc trang tai huyén Dic
Phé, tinh Quang Ngii it bi sau, bénh gay hai va
gay hai & mtc khong dang ké, déu & muc nhe tir
1,1 - 2,7%; trong d6, giong khoai lang Phé Cuong
chua phuc trang bi nhiém sau, bénh niang hon, &

muc 2,7%. Ngoai ra, két qua theo doi tir thuc té
cho thay, giong khoai lang Phé Cuong phuc trang
c6 kha nang chiu han tot, vi giai doan canh tac
giong khoai lang trung v6i mua kho ctia khu vuc
mién Trung, troi nang, nong va hau nhu khong c6
mua, nhung cdy van sinh trudng, phat trién tot.
Khu vuc trong khoai lang Phé Cudng gan bién,
vao mua kho it muwa nén cé hién twong bi xam
nhap man, tai thoi vu nay, d0 man ctia nudc tudi
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do duoc 1a 1 - 2%o, nhung giong khoai lang lang
van cho thu hoach tot.

3.3. Niing suét, cac yéu t6 cdu thanh ning sudt
va chat leong cta giéng khoai lang Phd Cuong

331 Chat Irong cu khoai lang Phé Cuong
trong mo hinh

Két qua danh gia chi tiéu chat luong cu khoai
lang Phé Cuong duoc thé hién & bang 3.

phuc trang trong moé hinh
Bang 3. Mot s6 chi tiéu vé chat luong cii ciia gidng khoai lang Phé Cuong

L Ham luong chat | Ham luong tinh bo bo
TT Ten giong kho cti (g) bot ci (g) 1-7)*

1 Khoai lang PhoA Ct‘rong phuc trang 64,0 40,8 26

(mo6 hinh)
9 Khoai lang Pho Clrong chua phuc 55.4 35.2 24
trang (do6i chung)

Ghi chii: Do bo (1-7)* Diém 1: rdt bo; diém 3: bo; diém 5: khong bo va diém 7: nhao.

Bang 3 cho thay, giong khoai lang Phé Cuong
phuc trang cho ham luong chat kho ca dat 64,0
g/cu, ham luong tinh bot dat 40,8 g/ca, do bo 2,6
diém.

Giong khoai lang Phé Cuong chua phuc trang
cho ham luong chat kho ca dat 55,4 g/ci, ham

luong tinh bot dat 35,2 g/cu, do bod 2,4 diém.
Giong khoai lang Pho Cuong chua phuc trang khi
an thir cam giac it b& hon.

3.32 Ning suat cua giong khoai lang Pho
Cuong phuc trdang trong mo hinh

Bang 4. Cac yéu t6 cdu thanh niing suit va ning sudt déi véi giong khoai lang Phé Cudng
tai thi xa Dtrc Phé, tinh Quang Ngai nim 2024

, Th;lnilan So Khoi luong 1{3:1(1); iiﬁ’; Ning suat
TT Tén giong \ ci/khéom | trung binh S h thuc thu
truong , Y, chat thuyét .
(ngay) (ca) cu/cay (®) kho/ct | (tdn/ha) (tan/ha)
Khoai lang Phé
1 Cuong phuc trang 112 4 212,6 64,0 25,5 17,5
(mo6 hinh)
Khoai lang Phé
2 Cuong chua phuc 109 3,7 183,5 55,4 20,4 12,7
trang (d6i ching)

Giong khoai lang Phé Cuong phuc trang: So
luong ct an duoc trung binh/khém 1a 4 ci; khoi
luong ct trung binh/cay dat 212,6 g, niang suat ly
thuyét dat 25,5 tdn/ha, nang suat thuc thu dat 17,5
tan/ha.

Giong khoai lang Phé Cuong chua phuc trang:
S6 lwong cu an duoc trung binh/khom 1a 3,7 cu;

khoi lwong ct trung binh/cay 1a 183,5 g; nang suat
ly thuyét dat 20,4 tan /ha; niang suat thuc thu dat
12,7 tan/ha.

Nhu vay, qua mo hinh cho thay, hiéu qua ro rét
& giong khoai lang Phé Cuong phuc trang, khi nang
suat dat 17,5 tdn/ha, vuot 37,8% so voi giong khoai
lang Phé Cuong chua phuc trang 1a 12,7 tdn/ha.
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3.4. Quy mo6 va két qua san xudt khoai lang
Phd Cuong phuc trang cta cac ho tham gia mo
hinh

O vu xuan hé nim 2024, da tién hanh xay
dung mo hinh trinh dién voi dién tich 5 ha giong
khoai lang Phé Cuong tir nguén day giong cua
giong phuc trang, c6 két hop ap dung chi thi phan
ter va tir nguon giong chua phuc trang (d6i ching)
tai xa Phé Cuong, thi xa Pic Phd, tinh Quang
Ngai.

Két qua & bang 5 cho thdy, cac ho tham gia
mo hinh déu c6 dién tich trong khoai lang 16n hon
yéu cau (1.000 m?, ho trong it nhat 1a 0,4 ha, ho
trong nhiéu nhat 1a 0,75 ha.

Vé nang suat, cac ho tham gia moé hinh cé
ruong khoai lang sinh truéong va phat trién tot,

nang suat ci cao nhat & ho Nguyén Thi Nhan dat
19,5 tan/ha, tiép dén 1a ho Lé Thi Tuyét dat 19
tan/ha, thap nhat 1a ho Nguyén Vian Phung chi dat
16 tan/ha. Nang suét binh quan cta cac ho tham
gia mo hinh dat 17,5 tdn/ha.

boi voi cac ho khong tham gia mé hinh, cé
ruong khoai lang sinh truong va phat trién binh
thuong, nang cuat ct cao nhat 1a ho Pham Xuan
Chinh dat 13,0 tdn/ha, h¢ Pham Thi Tu va Pham
Thi Thay déu dat 12,5 tdn/ha. Nang suat binh
quan cua cac ho khong tham gia mo hinh dat 12,7
tan/ha.

Nhu vay, cac ho tham gia mo6 hinh san xuat
giong khoai lang Phé Cuong phuc trang, nang suat
ctia giong da dat cao hon cac ho khong tham gia
mo hinh la 28%.

Bang 5. Dién tich, ning suit va san liong khoai lang ciia cac ho trong mo hinh san xuit giong khoai lang
Phé Cuong, nim 2024

TT Ho va tén Dia chi Dién tich Nfljlg suat San l}rong
(ha) (tan/ha) (tdn)
I Tham gia m6 hinh
1 | Mai Van Mau Thén Thay Thach 0,60 17,5 1,05
2 | Nguyén Vian Phung Thén Thay Thach 0,50 16,0 0,80
3 | Mai Van bi Thén Thay Thach 0,65 17,0 1,11
4 | Nguyén Vian Nhu Thon Thiay Thach 0,30 16,5 0,50
5 | bao Ngoc Cuong Thén Thay Thach 0,40 17,5 0,70
6 | Mai Van Bon Thén Thay Thach 0,40 18,0 0,72
7 | Nguyén Thi Nhan Thon Thiay Thach 0,75 19,5 1,46
8 | Le Thi Tuyét Thon Thiay Thach 0,55 19,0 1,05
9 | Pham DPinh Chung Thoén Thay Thach 0,40 16,0 0,64
10 | Mai Van Day Thon Thay Thach 0,45 18,0 0,81
Tong 5,00 17,5 883
II | Ngoai mo hinh
11 | Pham Xuan Chinh Thén Thay Thach 0,30 13,0 0,39
12 | Pham Thi Ty Thon Thay Thach 0,20 12,5 0,25
13 | Pham Thi Thay Thon Thiay Thach 0,25 12,5 0,31
Tong 0,75 12,7 0,95
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3.5. Hieu qua kinh t€ ctia giong khoai lang
Phé Cuong trong mé hinh

Vi gia thanh san phdm cao nén hiéu qua kinh
té cua mo hinh san xuat giong khoai lang Pho
Cuong phuc trang tinh Quang Ngai cao hon so v6i
san xuat giong d6i chimg chua phuc trang, lai
thuan RAVC dat 107,476 trieu déng/ha, so voi
74,396 trieu/ha 1ai thuan cta mo hinh canh tac

giong khoai lang Phé Cuong chua phuc trang. Ty
suat loi nhuan bién MBCR cta mé hinh san xuat
giong khoai lang Phé Cuong phuc trang so véi mo
hinh san xuat giong khoai lang Phé Cuong chua
phuc trang tai dia phuong 1a 3,2. Tir d6 cho thay,
mo hinh san xuat giong khoai lang Phé Cuong
phuc trang cho hiéu qua kinh té cao hon giong
chua phuc trang.

Bang 6. Hiéu qua kinh t€ ctia mé hinh san xuit giong khoai lang Phé Cuong (tinh cho 1 ha/vy)

DVT: 1.000 dong.

Tham gia mo6 hinh Ngoai mo6 hinh
Khoan thu, chi Don vi p Thanh p Thanh
So g s So L A
luong Don gia tién luong Don gia tién
' (dong) ' (dong)
San luong tan/ha| 17,5 | 10.000 | 175.000 | 12,7 | 10.000 | 127.000
Thu
Tong thu dong - 175.000 - 127.000
Giong ha 1 18.000 | 18.000 1 9.000 9.000
Cong lam dat ha 1 8.100 8.100 1 8.100 8.100
Cong trong ha 1 8.100 8.100 1 8.100 8.100
Phan hitu co vi sinh kg 1.500 5 7.500 1.000 5 5.000
Phan dam uré kg 228 18 4.104 228 18 4.104
Chi Phan super lan kg 1.670 6 10.020 | 1.300 6 7.800
Phan kali clorua kg 150 20 3.000 120 15 1.800
Cong bon phan ha 1 2.000 2.000 1 2.000 2.000
Cong lam c6 va ha 1 | 4000 | 4.000 1 | 4000 | 4.000
cham soéc khac
Cong thu hoach ha 1 2.700 2.700 1 2.700 2.700
Tong chi phi 67.524 52.604
Lai thuan (RAVC) 107.476 74.396
Ty suat gi4 tri loi nhuan bién (MBCR) 3,2
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Bang 7. Hiéu qua kinh té ctia mé hinh san xudt giéng khoai lang Phd Cuong so véi tréng lda

(tinh cho 1 ha/vu)
DVT: 1.000 dong.
Khoai lang Lua
Khoan thu, chi Don vi S6 Tha:mh S6 Pon Thé\mh
luong bon gia t{én luong gid tiAén
(dong) (dong)
Thy San luong Tan/ha| 17,5 10.000 175.000 6,8 10.000 | 68.000
Tong thu dong - 175.000 - 68.000
Giong ha 1 18.000 18.000 1 1.620 1.620
Cong lam dat ha 1 8.100 8.100 1 8.100 8.100
Cong trong ha 1 8.100 8.100 1 8.100 8.100
Phan hitu co vi sinh Kg 1500 5 7.500 1.000 5 5.000
Phan dam uré kg 228 18 4.104 260 18 4.680
Phan super lan kg 1.670 6 10.020 666 6 3.996
Chi Phan kali clorua kg 150 20 3.000 110 15 1.650
Cong bon phan ha 1 2.000 2.000 1 2.000 2.000
Thuoe bj‘; vé thue 1 | 1.000 | 1.000
fﬁﬁi 1:)2 f{%;’j ha 1 4.000 4.000 1 | 4500 | 4500
Cong thu hoach ha 1 3.000 3.000 1 3.000 3.000
Tong chi phi 67.824 43.646
Lai thuan (RAVC) 107.176 24.354
Ty suét gia tri loi nhuan bién 44
(MBCR) ’

So voi trong lta, mo hinh san xuat khoai lang
ciing cho hiéu qua 16n hon han, ty suat loi nhuan
bien MBCR ctia m6 hinh san xuat giong khoai
lang Phé Cuong phuc trang so voi mo hinh san
xuat khoai lang Phé Cuong phuc trang tai dia
phuong 1a 4,4. Tt d6 cho thdy, moé hinh san xuat
giong khoai lang Phé Cuong phuc trang cho hiéu
qua kinh té cao hon trong lda va cé thé dua cay
khoai lang thanh cay tréng chinh trong co ciu
trong trot trong san xudt nong nghiép caa thi xa
btc Phé, tinh Quang Ngai.

4. KET LUAN.

Trén déng rudng, cay ctua giong khoai lang
Phé Cuong phuc trang va chua phuc trang (doi

10

ching) déu sinh truong, phat trién tot, bo ha gay
hai déu & muc nhe, tir 0 - 1,1%. Giong khoai lang
Phé Cuong phuc trang cho nang suat dat 17,5
tan/ha, vuot 37,8% so voi giong khoai lang Pho
Cuong chua phuc trang, chi dat nang suat 12,7
tan/ha.

Voi gia thanh san phdm cao nén hiéu qua
kinh té cia mo hinh san xuat giong khoai lang
Ph6 Cuong phuc trang cao hon so véi giong doi
chimng khoai lang Phé Cuong chua phuc trang, 1ai
thuan dat 107,476 triéu dong/ha, so voi 74,396
trieu/ha 1ai thuan ctia mo hinh canh tac giong
khoai lang Phé Cuong chua phuc trang. Ty sudt
loi nhuan bien MBCR cua moé hinh san xuat
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giong khoai lang Phé Cuong phuc trang so véi
mo hinh san xuat giong khoai lang Phé Cuong
chua phuc trang tai dia phuong 1a 3,2; ty suat loi
nhuan bién MBCR ctia mo6 hinh sin xuat giong
khoai lang Phé Cuong phuc trang so voi trong laa
tai dia phuong la 4,4.
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RESULTS OF BUILDING A PRODUCTION MODEL OF PHO CUONG SWEET POTATO
VARIETY RESTORED IN DUC PHO DISTRICT, QUANG NGAI PROVINCE

Vu Van Tung!, Nguyen Kim Chi', Hoang Thi Nga',
Nguyen Thi Hoa!, Hoang Thi Lan Huong', Do Thi Lan', Nguyen Thi Sang®

!Plant Resources Center
?Hanoi National University of Education

Abstract

From 2020 to 2024, the Plant Resources Center has implemented contents under the task
"Evaluating genetic potential and developing sweet potato genetic resources in Vietnam’,
including evaluation and selection. The sweet potato variety Pho Cuong is the leading local
variety in Pho Cuong commune, Duc Pho district, Quang Ngai province. The 2024 Pho Cuong
sweet potato variety production model results show that the variety grows and develops very well
and is slightly resistant to weevil (1.1%) and virus (0%), while the untreated variety is infected
weevil and viruses are 2.7% and 9%, respectively. Regarding productivity, the restored Pho Cuong
sweet potato variety yields 17.5 tons/ha, 37.8% higher than the untreated Pho Cuong sweet potato
variety - which only yields 12.7 tons/ha. With high product prices, the economic efficiency of the
production model of the coated Pho Cuong sweet potato variety is higher than that of the
untreated sweet potato control variety, with a net profit of 107.476 million VND/ha, compared to
74.396 million VND/hectare. The net profit hectares of the Pho Cuong sweet potato variety

farming model have yet to recover.

Keywords: Pho Cuong sweet potato, restoration, net profit, model efficiency.
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KHADO NGHIEM MOT S0 GIONG SAN KHANG BENH

KHAM LA TAI THANH PHO HUE
Trinh Thi Sen **, Nguyén Vinh Truong !
! Khoa Nong hoc, Truong Pai hoc Nong Lam, Pai hoc Hué
*Email: trinhthisen @huat.edu.vn

TOM TAT

Nghién cttu duoc tién hanh trén 5 giong san nham x4c dinh duoc giéng c6 kha nang sinh truéng
tot, cho nang suat, ham luong tinh bot va kha niang khang bénh kham 14 san cao, thich nghi véi
diéu kien sinh thai & thanh pho Hué. Khao nghiém dién hep duwoc bo tri theo khoi ngau nhién
hoan toan (RCBD) véi 4 1an nhéc lai, tai phuong Huong Xuan, thi xa Huong Tra trong vu xuan
nam 2022 va khao nghiém dién rong duoc bo tri theo kiéu 6 16m, khong lap lai, c6 doi ching trong
vu xuan nam 2023 tai phuong Huong Xuan, thi xa Huong Tra va phuong Phong Hién, thi xa
Phong Dién, thanh pho Hué. Két qua nghién ctu cho thdy, cac giéng san c6 kha ning sinh
trueong tot, nang suat dat tir 31,35- 50,84 tan/ha, ham luong tinh bot cao, dat tir 30,50 - 35,10% va
kha nang khang bénh kham 14 sin ctia cac giong 1a khac nhau. Nghién cttu da tuyén chon duoc
giong trién vong nhat 1a giong HN5, niang suat khao nghiém dién hep dat 50,84 tdn/ha, khao
nghiém dién rong dat 34,35 tdn/ha, ham luong tinh bot dat 30,50%, khang hoan toan bénh kham
14 san. Nghién cttu khuyén nghi can ddy nhanh tht tuc ty cong b6 luu hanh giong HN5 tai thanh
ph6 Hué dé som nhan rong phuc vu san xuét.

Tie khéa: Giong san, bénh kham I4 sdan, nang suat.

1. DAT VAN DE

Cay sian (Manihot esculentaCrantz) 13 cay
lwong thuc quan trong trong nhtng nam 1900 &
Viet Nam. Tuy nhién, do chuyén déi tmg dung
trong tAm sang nganh cong nghiép ché bién hién
nay, san 1a mot trong nhitng cay tréong thuoc danh
muc san phdm nong nghiép cha luc quoc gia [1].
Séan xuat san cung cap nguon thu nhap quan trong
cho cac ho nong dan nghéo, do san dé trong, it
kén dat, it von dau tu, phu hop sinh thai va diéu
kién kinh t€ nong ho. Thong ké cho thay, kim
ngach tir xuat kh4u san va cac san ph4m tir san dat
2,95 trieu tan, tri gia 1,3 ty USD trong nam 2023
[2]. Dién tich san Viet Nam nam 2023 dat 512,3
ngan ha, san luong dat gan 10,4 triéu tan [3].

Bénh kham 14 san do Cassava mosaic virus
(CMV) gay ra lam giam nang suat tir 20 - 95%,
trung binh la 50% [4, 5]. O bong Nam A, benh
kham 14 san lan dau tién xuat hién tai Campuchia
nam 2015, lam san luong sin xudt khau giam 32%
trong nam 2017 va 2018 [6]. Bénh ghi nhan lan
dau tién ¢ Viet Nam nam 2017 [7], sau d6 lay lan

voi dién tich nhiém bénh trén 32.000 ha [8], gay
thiét hai tir 16 — 33% nang suat va 22 — 38% tinh bot
[5, 9]. Cac nghién ctru cho thay, c6 nhitng giong
san c6 thé chong lai mot so6 loai virus tot hon
nhitng giong khac, do cay trong d6 c6 kha nang
khang bénh. Cac giong lai 1a két qua cua viéc lai
gita san va cac loai khac, nhu Manihot
melanobasis va Manihot glaziovii, dugc chung
minh 1a c6 kha niang khang CMV dang ké [9]. Viéc
stt dung cac giong khang c6 loi thé ro rang trong
viéc tim cach giam tén that do virus va mot s6 hinh
thic khang voi bénh kham 1a tir lau da duoc uu
tién cao trong cac chuong trinh nhan giong san &
chau Phi [10, 11].

Thanh phé Hué co6 3.700 ha dién tich trong
san, tang twong do6i nhanh ké tir khi xay dung nha
may ché bién tinh bot, giong sian duoc trong phé
bién 1a giong KM94 [2]. Tuy nhién, nhitmg nam
gan day da xuat hiéen bénh kham 14 san lam anh
huéng dén sinh trudng, phat trién va giam nang
suat ci. Bénh kham 14 sian xuat hién 1an dau vao
thang 4/2019. Tinh dén thang 4/2021, da c6 1.070
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ha/3.557 ha bi nhiém bénh, mc do nhiém tir 30 -
70% [12]. Bénh kham 14 san 1a loai bénh virus rat
nguy hiém, khong c6 thudc phong trir dac hiéu,
phuong thirc lay lan bénh kham 14 chu yéu qua
nguodn giong, nguy co bénh lay lan dién rong, anh
hudng dén san xuat va ché bién san trén dia ban
ctia thanh pho. Viéc st dung cac giong khang hoic
chong chiu sé gop phan quan trong trong viéc
giam thiét hai do virus gay ra. Muc dich caa
nghién cttu la khao nghiém dé tuyén chon giong
c6 kha nang chong chiu bénh kham 14 san, cho
nang suat va ham luong tinh bot cao, phu hop véi
diéu kién sinh thai tai thanh pho Hué dé thay thée
cac giong nhiém bénh trong nhimg nam toi.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Giong san HN3 va HN5 do Vien Di truyén
Nong nghiep (AGI) chon tao, giong KM505,
HLS14 do Trung tam Nghién cttu Thyc nghiém
Nong nghiép Hung Loc chon tao. Giong KM94 thu
thap ctia nguoi dan dia phuwong tai thi xa Huwong
Tra va thi xa Phong Dién, thanh pho Hué tu dé
giong (d/c). KM94 1a giong dang duoc trong phd
bién ¢ thanh phé Hué va dang bi nhiém bénh
kham 14 san nang nén duoc chon lam doéi chung
trong khao nghiém.

2.2. Phuong phap nghién ctru

Khéao nghiém dién hep cho 5 giong sin gom:
HN3, HN5, KM505, HLS14 va giong KM9%4 (d/c)
theo QCVN 01-61:2011/BNNPTNT [13] trong vu
xuan nam 2022 tai HTX Nong nghiép Huong Xuan,
phuong Huong Xuan, thanh pho Hué. Panh gia
cac chi tiéu sinh trueong (thoi gian sinh truong, dac
diém nong hoc), nang suat ca tuoi, ham luong chat
kho va ham luong tinh bot, bénh kham 14 sin, kha
nang chiu rét, chiu han va chong d6 nga. Thi
nghiém duoc bo tri theo kiéu khoi hoan toan ngau
nhién, 4 lan 1ap lai, dién tich 6 thi nghiém 32 m? (4
x 8 m), khoang cach gitta cac lan nhac lai la 1 m,
c6 1 -2 hang san KM94 (d/c) @€ bao vé ruong thi
nghiém. Dién tich ruong thi nghiém 1.000 m?® So
cay theo doi trén mot 6 thi nghiém 1a 10 cay, téng
sO cay theo doi 1a 40 cay/giong.

Khao nghiém dién rong véi 2 giong HN5 va
KM94 (d/c) duoc bo tri & hop tac xa (HTX) Nong
nghiép Tay Xuan, phuwong Huong Xuan, thi xa

Huong Tra, thanh phé Hué va HTX Nong nghiép
Cao Ban, phuong Phong Hién, thi x4 Phong Dién,
thanh pho Hué, voi dién tich méi diém khao
nghiém 1a 4.000 m? trong vu xuan nam 2023. Mo
hinh duoc bé tri theo kiéu 6 lon, khong lap lai.
Téng dién tich khao nghiém dién rong 1a 8.000 m?.
banh gia cac chi tiéu nang suat thuc thu ct tuoi,
ham luong chat kho va ham luong tinh bot. Cac
chi tieu theo doi ldy mau trén 4 diém cta 6 lon dé
xit ly thong ke.

Bién phap ky thuat dwoc ap dung trong khao
nghiém dién hep va dién rong. Luong phan bon
cho 1 ha: 10 t4n phan chuong hoai muc + 90 kg N
+ 60 kg P,Os; + 90 kg K,O. Bon 16t toan bo phan
chuong + phan lan truéc khi trong. Bén thuc 1an 1
sau trong 45 ngay: 1/2 N + 1/2 K,O két hop lam c6
lan 1 va x6i x40. Bon thuc lan 2 sau trong 90 ngay:
1/2 N + 1/2 K,O két hop 1am c6 va vun cao goc.

Tién hanh thu thap so6 lieu vé kha nang sinh
treong, nang suat thuc thu ca twoi (tdn/ha), ham
luong tinh bot (%) theo TCVN 4594:1988 [14], kha
nang chiu han va chong d6 nga, ty 1¢ bénh hai, chi
s6 bénh hai theo QCVN 01-61:2011/BNNPTNT
[13]. Trong do, ty lé bénh (TLB) dwoc tinh theo
cong thuc: (s6 cay bénh/téng s6 cay) x 100%; chi
s6 bénh (CSB) duoc tinh theo cong thire: [Y(Ni *
i)/ (N * 5)] x 100%. Trong d6: Ni 1a s6 14 nhiém
bénh cap I; N 1a téng s6 14, phan cap thang bénh
hai kham 14 sian theo Olasanmi va cs (2021) [15].

Xt Iy phan tich phuwong sai mot nhan to va
danh gia sai khac theo Tukey test bang phan mém
SPSS ver 16.

2.3. Dia diém va thoi gian thuc hién

Nghién cttu dwoc thuc hién qua 2 vy, vu Xuan
nam 2022 va vu xuan nam 2023 tai HTX Néng
nghiép Tay Xuan, phuwong Huong Xuan, thi xa
Huong Tra va HTX Nong nghiép Cao Ban, phuong
Phong Hién, thi xa Phong Dién, thanh phé Hué tir
thang 1/2022 - 11/2023.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua danh gi4 sinh truéng cia céac
giéng sén khio nghiém

3.1.1. Khi ning moc mam va thoi gian sinh
truong cua cdc giong san khao nghiém

Ti 1é moc mam cac giéng bién dong tir 60,6%
(HN5) dén 83,9% (HLS14), thoi gian moc mam ti
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12 - 14 ngay, thoi gian phan canh tir 102 (HN3)
dén 150 ngay (KM505), thoi gian sinh truong ti
236 (HN3) dén 268 (KM94 (d/c), HN5, KM505)
(Bang 1). HN3 1a giong c6 thoi gian sinh trudéng
ngin nhat va kha niang phan canh cao nhat (Bang
1). Ti lé moc mam thap phan nao do anh huéng
ctia han nang sau trong. Cac giong HN5 va HN3
chong chiu han kém hon giong KM94 (d/c) &
giai doan moc mam va phat trién ré. Nghién ctru

ctia Tran Thi Hoang DPong va cs (2025) [16] &
tinh Quang Binh cho thay, thoi gian sinh trueong
clia cac giong san KM9%4 (d/c), HLS14, KM505,
HN5 lan luot 1a 293, 291, 272, 300 ngay. Két qua
nghién cttu nay cho thay, cac giong KM94 (d/c),
HLS14, KM505, HN5 c¢6 thoi gian sinh trudng
ngan hon khi trong & thanh pho Hué, thoi gian
sinh truong cua 3 giong KM94 (d/c), HNS5,
KM505 la twong duong nhau.

Bang 1. Ty 1é moc mam va thoi gian sinh trudng cac gidng san khio nghiém

Gidng Tﬁ’}é moc Thoi gian tir trong dén... (ngay) Téng thoi gian sinh
mam (%) Moc mam | Phancanh | Thu hoach truéng (ngay)
HN3 64,0 13 102 236 236
KM505 71,8 13 150 268 268
HILS14 83,9 12 115 248 248
HN5 60,6 13 149 268 268
KM94 (d/c) 74,3 14 - 268 268
LD, 21,29
CV %) 10,66

Ghi chu: -: Khong phan canh.

3.1.2. Chiéu cao cay cua cdc giong san khao
nghiém

Chiéu cao cay cac giong bién dong tir 122,35
cm (HLS14) dén 172,08 cm (HN3) va sai khac coy
nghia gitta cac giong ciing nhu cac giai doan sinh
truong, phat trién (Bang 2). Cac giong déu co
chiéu cao cay sai khac cé y nghia so voi giong doi
ching, ngoai trit giong HN5 (Bang 2). Chiéu cao
cay thap hon so voi tiém nang cac giong do thoi
tiét nam 2002 han ning gay anh huwong rat 16n dén
sinh truéng cay trong. Luong phan bon 4p dung

cling bi mat di rat nhiéu khi thoi ti€t han, cac dich
hai nhu nhén d6 lai phat sinh va gay hai nén phan
nao anh huodng strc sinh truedng ctia cay trong.
Nghién cttu cta Tran Thi Hoang Dong va cs
(2025) [16] ¢ tinh Quang Binh cho thay, chiéu cao
cay cua cac giong sin KM% (d/c), HLS14,
KM505, HN5 lan luot 1a 367,4; 308,1; 277,4; 363,4
cm. Cac giong KM9%4 (d/c), HLS14, KM505, HN5
trong & thanh pho Hué c6 chiéu cao thdp hon,
trong do6 giong KMb505 c6 chiéu cao cao nhat
(168,8 cm).

Bang 2. Chiéu cao cay qua cac ky theo d ctia cic gidng sin khdo nghiém

Gidng Chiéu cao cay (cm) sau trong ngay
60 90 120 150 180 210 240
HN3 24,47 32,77 76,63 110,822 135,43? 157,88 172,08
+454 +5,90 +11,92 + 15,58 +17,35 + 20,37 + 22,12
KM505 24,65% 32,28% 62,96 95,41° 122,56° 151,90% 169,837
+413 +5,72 + 8,90 + 15,22 + 18,34 + 22,31 + 26,43
HILS14 20,70° 26,43° 52,05° 78,80° 95,81¢ 113,52¢ 122,35°¢
+ 3,38 + 4,27 +10,92 + 15,17 + 17,49 +19,30 + 20,55
HNS 21,15 27,42 63,73" 99,45° 126,11° 148,19 163,60
+ 5,97 +7,82 + 14,35 + 20,03 + 23,24 + 25,27 + 27,87
21,69 28,14° 61,54" 91,93P 117,08" 142,35" 156,36"
KM@/ | 366 | 2477 | +684 | <857 | +11,63 | +1579 | +1883
LSD, s 3,81 4,08 836 11,36 13,99 17,68 20,94
CV (%) 6,00 4,93 4,68 423 4,16 4,33 4,67
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3.1.3. S0'l4 trén cay cua céc giong san khao
nghiém

S6 14 ciia cac giong san khao nghiém tang dan
theo cac chu ky sinh trudng, phat trién va dat cao
nhat & chy ky 240 ngay sau trong (Bang 3). So6 14
co su sai khac co y nghia gitta cac giong, dat thap

nhat & giong HLS14 (84,1 1a/cay) va cao nhat &
giong HN5 (112,9 1a/cay). La la bo phan quang
hop quan trong ctia cay san, s6 14 cao giup cay tich
liy duoc nhiéu dinh duong trong cay. Giong HN5
c6 s6 14 cao nén la giong co6 trién vong vé nang
suat va chat luong cu.

Bang 3. S8 14 trén cay qua céc ky theo déi cia cac giong sin khao nghiém

So6 14 (14) sau trong ngay
Giong 60 90 120 150 180 210 240
HN3 17,32 24.9° 42,8 57,1% 69,0 81,5° 88,9°
+ 2,70 + 3,47 + 5,08 + 6,88 +7,86 + 9,56 +10,48
KM505 15,5 22 4> 41,2¢ 61,02 75,7° 89,3" 98,9"
+ 2,56 + 3,59 + 5,80 +9,78 + 12,06 + 13,63 + 15,25
HLS14 14,5 20,8° 37,7° 53,8¢ 65,01 77,0 84,1¢
+ 2,57 + 3,26 + 5,65 +7,18 + 8,59 +9,62 + 10,98
HNG 15,8 22,3b 43,7* 64,8° 81,4* 98,9° 112,9°
+ 427 + 5,22 +9,20 + 12,07 + 13,86 + 15,97 + 18,564
14,7° 21,6 40,4% 58,3 72,6 88,9 98,6
KMOL(@/) | oon | i338 | <437 | 293¢ | =779 | 997 | +11.131
LSD, s 252 238 2,79 519 836 1022 13,09
CV (%) 575 377 241 3,13 4,08 4,17 4,81
3.1.4. Pac diém hinh thai cua cdc giong khao (99,3 cm). So than/khom HN5 c6 diém cao. Trong
nghiém khi d6, giong HN3 ra hoa som trong diéu kién &

Cac dac diém hinh thai than va 14 chi ra giong
HN3 cho cay dong nhat (Bang 4). Trong khi ruong
san it dong nhat khi duoc trong tir giong HN5
(Bang 4). Do diéu kién thoi tiét khong thuan loi
nén giong HN5 sinh truong it ddong nhat so voi cac
giong khac. Cac giong khao nghiém c6 kha nang
phan canh cao hon giong KM% (d/c) (khong
phan canh), chiéu cao phan canh thap nhat la
giong HN3 (43,7 cm) va cao nhat 1a giong KM505
(123,3 cm), giong HN5 c6 chiéu cao phan canh cao

thanh pho Hué, diéu nay co thé han ché ning suat
va ham luong tinh bot ctia giong ndy so vdi giong
HNG5. Nghién cttu ctia Tran Thi Hoang Pong va cs
(2025) [16] & tinh Quang Binh cho thay, chiéu cao
phan canh cta cac giong KM% (d/c), HLS14,
KM505, HN5 lan Iuot 1a 20,1; 42.4; 28,3; 97,0 cm. Két
qua nghién cttu & thanh phé Hué cho thay, giong
KM505 c6 chiéu cao phan canh cao nhat (123,3 cm),
giong HN5 co6 chiéu cao phan canh twong duong
HN?5 tréng & tinh Quang Binh (99,3 cm).

Béng 4. Cac chi tiéu vé hinh thai than va 14 ctia cac giong sdn khao nghiém

bo ‘Ehuan Phan Chlel{ €40 1 56 than/ | Mau séc o Mau M? u Mau
o dong . phan , A Mau la , | cuébng | .
Giong A canh . khom vo than 2 ngon la , sac hoa
uong | giamy | A ey | @ém) | T @ém) | B (diém)
(diém) (cm) (diém)

HN3 1 1 43,7¢ 3 1 1 1 1 1
KM505 2 1 123,3? 3 1 4 1 1 1
HLS14 1 1 58,2¢ 3 1 4 1 1

HN5 4 1 99,3P 1 1 6 3 3
KM9%4

1 - 3 1 4 2 5

(@/c)

LSD,s 29,10 -
CV %) 15,61 - )

Ghi chu: -: Khong quan sat duoc.
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3.2. Mitc d9 nhiém bénh kham 14 sén ctia cac
giéng sin khio nghiém

Giong HN5 khang bénh hoan toan va sai khac
rat c6 y nghia tir khi trong dén thu hoach, giong
HN3 biéu hién bénh & mot s6 canh cap 2 trong giai
doan phat trién ct, cac giong KM505, HLS14 nhiém
bénh kham 14 ning tir giai doan moc mam dén thu
hoach, twong tur giong KM94 (d/c) trong diéu kién
trong ¢ thanh pho Hué (Bang 5). Bénh kham 14

nhiém cay san giai doan moc mam c6 thé gay giam
ning suat tir 50% trd 1én [4]. Nghién cttu ctia Tran
Thi Hoang Pong va cs (2025) [16] ¢ tinh Quang
Binh cho thdy, CSB céc giong KM94 (d/c), HLS14,
KM505, HN5 giai doan phat trién ct lan luot 1a 8,0;
86,7; 89,3; 1,3%. Nghién cttu nay cho thay, HN5 khi
trong & thanh pho Hué khong nhiém bénh kham 14
(CSB = 0,0%), so voi giong KM94 (d/c) nhiém
bénh kham 14 rat nang (CSB = 66,3%).

Béang 5. Mitc d6 nhiém bénh kham 14 ctia cAc giong sdn khao nghiém (%)

Moc r.riémxphét Phat trién than la Phat trién cta Thu hoach
Giéng trién ré
TLB CSB TLB CSB TLB CSB TLB CSB
HN3 0,007 0,007 0,00? 00,00? 5,10 3,20 5,10 3,20
KM505 | 80,20 54,79 94,52° 62,05 63,21¢ 40,02¢ 78,79¢ 43,45°
HLS14 78,01 53,32 87,23" 57,71 68,67¢ 40,26¢ 75,57¢ 41,95¢
HNbS 0,00? 00,00 0,00? 00,00? 0,00* 00,00? 0,00* 00,00°
I(%\gg;l 93,18" 67,10° 99,25 74,61° 98,71°¢ 66,03¢ 98,13°¢ 57,55°
LSD, s 10,96 6,04 3,08 229 4,08 244 4,56 2,98
CV (% 7,31 487 226 2,04 2,91 2,37 6,74 3,82

3.3. Kha niing chdng chiu ctia cic giéng sin
khao nghiém

Céc giong co6 kha niang chong han, chong rét
va chong d6 nga (Bang 6). Tuy nhién, néu so voi

giong KM94 (d/c) thi kha nang chiu han KM94
(@/c) cao hon hai giong khang bénh kham HN5
va HN3 trong diéu kién thanh pho Hué.

Bang 6. Kha ning chdng chiu ctia cac giong sin khao nghiém

Kha nang chiu | Kha nang chiu Kha nang chong dé
Giong han (diém) it (didm) ] . .
an (diém ret (diem D§ gay than diém) bé ré (%)
HN3 2 1 1 0,0
KM505 1 1 ! 02
HLS14 1 1 1 0,0
HN5 2 1 1 0,0
KM94 (d/c) 1 1 1 0.2
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3.4. Ning suit, ham luong tinh bot va chat
kho ctia cac gidng sian khao nghiém

Két qua bang 7 cho thay giong HN5 c6 nang
suat thuc thu cao nhat (50,84 tan/ha) va khai khac
c6 y nghia voi cac giong khac. Nang suat thap nhat
la giong HLS14 (31,35 tAn/ha), ham luong tinh bot
cao nhat 1a giong KM505 (35,10%), thap nhat la
giong doi chimg KM94) (28,40%) (Bang 7). Giong
c6 cu to, khoi luong trung binh ctia ct 16n thi nang
suat cang cao. Trong nghién cttu nay, da do dém
cac chi titu vé hinh thai ct cac giong khéo
nghiém. Két qua cho thay, giong HN5 chiéu dai va
duong kinh ct 1on nhat, gia tri twong tng 1a 45,40
cm va 4,26 cm, cho kich thuéc ct to. Giong HN3
phan canh thap, ra hoa sém, ctt nhé nén niang suat
thap hon so voi HNGS.

Nghién cttu ctia Tran Thi Hoang Pong va cs
(2025) [16] ¢ tinh Quang Binh cho thay, nang suat
thuc thu cac giong KM94 (d/c), HLS14, KM505,
HNG5 lan luot 1a 54,9; 56,0; 53,8; 13,7 tan/ha. Trong
khi do6, nghién ctru nay cho thay, giong HN5 trong
& thanh pho Hué€ c6 nang suat thuc thu cao nhat
(50,84 tan/ha) nho kha nang khang bénh kham 1a

hoan toan, giong KM94 (d/c) nhiém bénh kham
la chi dat 35,73 tan/ha. Ham luong tinh bot cac
giong KM94 (d/c), HLS14, KM505, HN5 trong &
tinh Quang Binh lan luot 1a 28,8; 27,9; 26,2; 22,3%.
Ham luong tinh bot giong HN5 (30,5%) trong &
thanh pho Hué cao hon nhiéu so voi khi tréong &
tinh Quang Binh va cao hon so voi giong doi
chimg KM94. Giong HN5 va HN3 nhap noi tu
Trung tam Nghién citu Nong nghiép Nhiét déi
quoc té€ (CIAT), duoc Vien Di truyén Nong nghiép
tuyén chon vé nang suat, tinh bot va kha ning
khang bénh kham 14 dudi ap luc bénh ty nhién
tréen déng ruong. Panh gia cac giong khang bénh
kham 14 trén déng ruong & tinh Tay Ninh da xac
dinh, HN3 va HN5 1a 2 giong chong bénh c6 trién
vong nhat [17]. Tuy nhién, giong HN3 va HN5
ciing c6 nhuoc diém la tinh phan canh cao, mat do
trong thap nén nang suat c6 thé khong cao nhu
mot s6 giong dang duoc trong phd bién hién nay
tai cac dia phuong [17]. Két qua vé cac chi tieu
nong hoc trong nghién cttu nay phu hop véi nhan
dinh danh gia vé 2 giong nay ¢ cac dia phuong
khac trong ca nudc.

Béang 7. Nang suat, ham hrong tinh bot va chat kho ctia cac giong sén khao nghiém

Gidng Nér}g sg?it ly Nang sBé{t thuc | Ham luf)ng chat | Ham l}rong tinh

thuyét (tan/ha) thu (tan/ha) kho (%) bot (%)

HN3 35,51° 34,71° 44,60 34,80

KM505 36,53" 33,27° 43,50 35,10

HLS14 33,73" 31,35 48,10 31,50

HNb5 51,33* 50,84* 45,60 30,50

KM94 (d/c) 35,73" 32,59 41,20 28,40
LSDy 45 15,60 17,39 - -
CV (% 21,73 20,79 - -

3.5. Két qua khéo nghiém trén dién rong

Tir két qua khao nghiém dién hep, nghién ctru
da chon giong HN5 dé ti€p tuc thuc hién khao
nghiém dién rong. Day 1a giong co6 trién vong nhat
vé nang suat, ham luong chat kho va tinh bot, dac
biét 1a giong sin duy nhat trong cac giong khao
nghiém c6 kha nang khang hoan toan véi bénh
kham la. Két qua & bang 8 cho thiy, ning suat cta
c4c giong san khao nghiém dién rong bién dong tir

20,58 tan/ha (KM9%4 (d/c)) dén 39,63 tan/ha (HN5).
Phan tich thong ké cho thay, c6 s khac biét vé ning
suat giita cac giong san. Giong HN5 khang bénh cho
nang suat cao hon KM94 (d/c) & trén dat cat o
phuong Huong Xuan va dat phu sa & phuong Phong
Hién. Ham luong chat kho bién dong tir 29,7% (HND5)
dén 37,9% (KM94 (d/c)). Su sai khac ham luong
chat kho 1a khong 1o rét gitta cac giong. Ham luong
tinh bot cac giong bién dong tir 25,5% (giong KM94
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(@/c) & phuong Phong Hién) dén 30,2% (giong HN5
0 phuong Huong Xuan). Su sai khac ham luong tinh
bot 1a khong ro rét gitta cac giong. Tuy nhién, ham
luong tinh bot ctia giong HN5 c6 su chénh léch kha
l6n & hai dia diém khao nghiém phuong Huong
Xuan (30,2%) va phuong Phong Hién (26,6%). Diéu
nay c6 thé do su khac nhau vé loai dat, dac diém tich

liy tinh bot cia giong HN5 trén cac loai dat khac
nhau va diéu kién thoi tiét vao thoi diém thu hoach &
hai dia diém. Giong HN5 thich nghi voi diéu kién khi
hau & thanh pho Hué, khang bénh kham, cho nang
suat va ham luong tinh bot cao tuong duong giong
KM9%4 (d/c) trong khao nghiém co ban va ca dién
rong.

Bang 8. Két qua khao nghiém cta giong HN5 trén dién rong

Gidng Nang sgéit thuc thu Ham luong chat kho Ham luong tinh bot
(tdn/ha) %) %)
Phuong Phuong Phuong Phuong Phuong Phuong
Huong Xuan | Phong Hién | Huong Xuan | Phong Hién | Huong Xuan | Phong Hién
HN5 39,08°+ 0,20 | 39,63*+ 0,37 32,8 29,7 30,2 26,6
%2)4 21,60°+ 0,17 | 20,58+ 0,12 37,9 28,5 25,3 25,5

4. KET LUAN VA KIEN NGHI

Céc giong san khang bénh kham trong khao
nghiém thich nghi voi diéu kién sinh thai thanh
pho Hué. Giong HN5 khang bénh hoan toan trong
moi truong cé ap luc bénh cao, cac giong xung
quanh nhiém bénh va c6 mat do bo phéan trang
cao. Day 1a giong c6 tiém nang niang suat cao
(50,84 tan/ha) va ham luong tinh bot dat muc cao
(30,50%). Can sém hoan thién tha tuc tu cong bo
lru hanh cho giong HN5 tai thanh phoé Hué dé
som nhan rong phuc vu san xuat.
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TRIAL OF SOME RESISTANT VARIETIES TO CASSAVA MOSAIC DISEASE IN HUE CITY

Trinh Thi Sen", Nguyen Vinh Truong®

! University of Agriculture and Forestry, Hue University

Abstract

A field study was conducted to evaluate 5 cassava varieties for growth performance, fresh root
yield, starch content and resistance to Cassava mosaic disease (CMD) under the agro-ecological
conditions of Hue city, Vietnam. A small-scale trial was arranged in a randomized complete block
design with 4 replications during the spring season of 2022 at Huong Xuan ward. A subsequent
large-scale trial, non-replicated and including a control variety, was conducted in the spring of
2023 at Huong Xuan (Huong Tra town) and Phong Hien (Phong Dien town). The research results
showed variation in yield (31.35 - 50.84 t/ha), starch content (30.50 - 35.10%) and CMD resistance.
Among them, the HN5 variety recorded the highest yield under small-scale conditions (50.84
t/ha) and maintained relatively high performance under large-scale conditions (34.35 t/ha), with
a starch content of 30.50% and exhibited no CMD symptoms during the study period. The
research recommends speeding up the procedure for self-declaration of circulation of HN5
variety in Hue city to soon expand it to serve production.

Keywwords: Casava variety, cassava mosaic disease, yield.
Ngay nhan bai: 4/4/2024

Ngay chuyén phén bién: 11/4/2025

Ngay thong qua phan bién: 6/5/2025
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ANH HUGNG CUA TY LE BO SUNG PHAN TRUN QUE
VAO GIA THE TRONG BEN KHA NANG SINH TRUGNG
VA PHAT TRIEN CUA DUA LUOI TRONG TRONG
NHA MANG TAI TiNH NINH THUAN
NguyénVan Son™ ", Tran Thi Théo’, Trinh Thi Van Anh'
Vien Nghién ciiu Bong va Phét trién nong nghiép Nha Ho'

TOM TAT

"Email: nguyenvson79@gmail.com

Nghién cttu duoc thuc hién tir thang 12 nam 2024 dén thang 2 nam 2025 nham danh gia anh
huodng ctia ty 1é bé sung phan trun qué vao gia thé trong dén kha nang sinh trudng, nang suat,
chat luwong va hiéu qua kinh té cta giong dua luéi Huynh Long trong trong nha mang tai tinh
Ninh Thuan. Thi nghiém duoc b6 tri khoi hoan toan ngau nhién gém 5 cong thic: (1) Khong bo
sung phan trun qué (doi chimg), (2) b6 sung 10% phan trun qué, (3) b6 sung 20% phan trun qué,
(4) b6 sung 30% phan trun qué, (5) b6 sung 40% phan trun qué va 3 1an lap lai. Két qua cho thay,
dua luoi duoc trong voi cong thic bé sung 30% phan trun qué vao gia thé cho kha nang sinh
trudng tot nhat so voi cac cong thire con lai voi thoi gian sinh truéong 78 ngay; chiéu dai qua 23,2
cm; duong kinh qua 15,2 cm; khoi luong qua trung binh 1,75 kg; nang suét 3.840 kg/1.000 m?; ty
lé qua loai 1 dat 87%; do Brix 16,1% va hiéu qua kinh t€ dat 33,289 triéu déng/1.000 m?.

Tt khoa: Dua luoi, phan trun qué, nang suat, chat lirong, nha mang.

1. DAT VAN BE

Dua luéi 1a loai rau dn qua ngan ngay thuoc ho
bau bi va 1a loai cay trong cé gia tri kinh té cao
duoc trong rong rai ¢ nhiéu nuoc trén thé gioi
nhw: Trung Quéc, Nhat Ban, Han Quéc... O Viet
Nam, dua luéi dugc trong nhiéu tai cac tinh, thanh
pho: Ho6 Chi Minh, Binh Duong, Lam Déng, Binh
Phuoc, Tay Ninh, Bén Tre, Pong Nai [1]. Tai tinh
Ninh Thuan, trong thoi gian gin day, dién tich
trong dua ludi ciing ting lén dang ké. Dé dat nang
suat cao, chat luong tot dua luéi thuong duoc
trong trong nha mang tmg dung cong nghé cao.
bé trong dua ludi trong nha mang tng dung cong
nghé cao phai c6 ky thuat canh tac tot tr khau
chon giong, gia thé dén dinh duong. Trong do, gia
thé duoc xem la mot trong nhitng khau quan trong
anh huong dén su phat trién cta bo ré va su hap
thu dinh duong ctia cay dua lwdi. Cac vat liéu hitu
co nhu: Phan chuong, phan trun qué, tro trau,
bong vai, xo dira,... dugc xem 1a cac thanh phan
thich hop lam gia thé cho trong trot [2 - 4]. Gia thé
trong san xuat dua luoi & nudc ta hién nay thuong

két hop gitra xo dira va cac loai phan hiru co khac
nhau, trong d6 phan trun qué duoc stt dung kha
phé bién. Phan trun qué 1a vat liéu httu co c6 do
X0p cao, kha nang suc khi, thoat nudc, gitt nudc tot
[5]. Phan trun qué chta hau hét cac chat dinh
duong & dang c6 sin cho cay trong nhu: Nitrat,
photphat, canxi trao d6i va kali hoa tan [6]. Do
dién tich bé mat 16n, phan trun qué c6 thé cung
cap mot so6 vi mo dé gitr lai chat dinh duong, trao
d6i va hoat dong cua vi sinh vat [7]. Két qua
nghién cttu cta Sainz va cs (1998) [8] cho ring,
khi bé sung thém phan trun qué vao gia thé trong
giup vat chat kho ctia cay dua tiang lén tix 10 - 50%
so vOi cac cong thirc khong bé sung thém phan
trun qué. Bén canh phan trun qué 1a nguyén liéu
cung cap dinh duong, xo dita thuong duoc stt dung
dé lam hon hop gia thé. Xo dita 1a chat c6 thé phoi
tron voi kha nang trao déi cation va gittr nudc cao
[9]. Ngoai ra, xo dira ciing dugc ching minh la
phu hop dé st dung lam gia thé thong qua nhiéu
thir nghiém trong san xuat [9 - 11]. Tuy nhién, viéc
xac dinh ty le phéi tron gia thé gitta xo dira va
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phan trun qué phu hop cho cay dua lu6i sinh
truong, phat trién tot va cho nang suat cao chua
duwoc cac nha khoa hoc quan tim nghién ctu
nhiéu. Muc tiéu cta nghién cttu nay nham danh
gi4 anh hudng cua ty 1é bé sung phan trun qué vao
gi4 thé trong dén nang suat va chat luong dua luéi
trong trong nha mang dé lua chon ty 1é phoi tron
phu hop nhat cho canh tac tng dung cong nghé
cao tai tinh Ninh Thuan

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Giong dua lu6i Huynh Long: Nhap khau tur
Malaysia, c6 thoi gian sinh truéng 75 - 80 ngay,
qua hinh bau duc, qua non c6 mau xanh khi chin
chuyén sang vang, van ludi nhe, thit qua day, do
Brix 14 - 16%. Khoi luong qua trung binh tir 1,5 -
2,2 kg/qua.

Phan trin qué: Do Trung tAm Nghién ctru va
Chuyén giao cong nghé tang truéng xanh cung
cap voi ty 1é hitu co 44%, dam téng so 0,5%, lan
téng so6 0,2% va kali téng so6 0,2%.

Gia thé xo dira: Da xtt ly tanin, EC < 5 va pH
5,5-6,5.

2.2. Phuong phap nghién ctru

2.2.1 Bo tri thi nghiém

- Thi nghiém goém 4 cong thiec (CT) bd sung
va 1 doi ching:

+ CT1: 100% xo dtra (80% bot va 20% xo ngan)
(d/¢);

+ CT2: 10% phan trun qué + 90% xo dua (75%
bot va 15% xo ngan);

+ CT3: 20% phan trun qué + 80% xo dura (70%
bot va 10% xo ngan);

+ CT4: 30% phan trun qué + 70% xo dira (65%
bot va 5% xo ngan);

+ CT5: 40% phan trun qué + 60% xo dira (55%
bot va 5% xo ngan).

- Cac CT duoc bo tri theo phuong phap khoi
day @ ngau nhién (RCBD), 3 lan lap lai theo Tiéu
chuidn nganh 10 TCN 216:2003 vé khao nghiém
phan bon [12]. Dién tich mdi 6 55 m?.

2.2.2. Ky thuit canh tac

Cac bién phap canh tac ap dung theo Quy
trinh ky thuat trong dua luoi trén gia thé trong nha

mang cua Cong ty TNHH Noéng Sinh Khang
Nguyén chuyén giao dong thoi cé diéu chinh, bé
sung theo diéu kién thuc té trién khai thi nghiém.

2.2.3. Cdc chi tiéu va phuong phap theo doi

- Thoi gian sinh truong qua cac giai doan,
chiéu cao cay va dac diém hinh thai qua.

- Cac yéu t6 cau thanh nang suat va nang suat,
chat luong qua.

- Theo doi sau, bénh hai dinh ky 1 tuan/lan.
Cu thé:

+ Doi voi sau hai: S6 mau diéu tra siu
hai/CT/lan 1ap lai nhue sau: Diéu tra 10 cay lién
ké/lan lap. Dai véi cay non, dém s6 luong cay, 14 bi
hai; giai doan phat trién than, 14, qua, dém s6 14, qua
(non, banh té, gia) va so 14, qua bi hai co trong diém
diéu tra. Phan cap sau hai nhu sau:

Cap 1 (nhe): < 1/4 dién tich - hodc so6 14, chéi
canh, chum hoa, qua (d6i voi nhém chich hut)
hodc < 10% so6 than, canh bi hai (d6i voi sau duc
than, canh).

Cap 2 (trung binh): Tt 1/4 - 1/3 dién tich hoac
s6 14, choi, canh, chum hoa, qua (d6i voi nhom chich
hat) hoac tir 10 - 30% s6 than, canh bi hai (d6i voi sau
duc than, canh).

Cép 3 (nang): > 1/3 dién tich hoac so6 14, choi,
canh, chum hoa, qua (d6i voi nhom chich hut)
hodc > 30% so than, canh bi hai (d6i voi sau duc
than, canh).

+ Dai voi bénh hai: S6 mau diéu tra/CT/lan lap
lai nhu sau: Daéi voi bénh hai 14, qua: 4 day/lan lap
lai. Dém s6 luong cay, 14, qua bi hai trong diém diéu
tra. Tinh ty lé bénh (TLB) va chi s6 bénh (CSB)
nhu sau:

$6 cdy hoic 14, qua bi bénh

Ti I€ bénh (%) = P - x 100
Tong s6 cay hodc 1a, qua diéu tra
lNl + 3N3 + SNs +.. ..nNu
x 100

Chi sb bénh (%) =
nN
Trong do: N, 1a (14, cay...) bi bénh & cap 1; N,
la (4, cay...) bi bénh & cap 3; Nn la (14, cay...) bi
bénh & cap n; N 1a tong s6 (14, cay...) diéu tra;nla
cap bénh cao nhat (cap 9).
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Phan cap bénh hai trén 14, qua:

Cap 1: < 1% dién tich 14 bi hai hoac < 5% dién tich
qua c6 vét bénh.

Cap 3: 1 dén 5% dien tich 14 bi hai hodc tir 5 - 10%
dién tich qua co vét bénh.

Cap 5: > 5 dén 25% dién tich 14 bi hai hoac tir 10 -
15% dién tich qué c6 vét bénh.

Cap 7: > 25 dén 50% dien tich 14 bi hai hoac tir 15
- 20% dien tich qua c6 vét bénh.

Cap 9: > 50% dien tich 14 bi hai hoac > 20% dién
tich qua c6 vét bénh.

Bénh thoi c6 ré va bénh thoi qua theo doi toan
bo s6 cay/o, dém s6 cay/qua bi bénh, tinh ty 1é %
cay/qua bi hai.

- Hiéu qua kinh té:

Hieu qua kinh té = Tong thu (nang suat
thuong phdm x gia ban) - Tong chi [Phan bon +
cong lao dong + giong + khau hao nha + céc loai
vat tu khac].

2.2.4. Thu thap va xir Iy so liéu

S6 litu theo do6i dugc tinh toan bang phan
mém Microsoft Excel. Phan tich ANOVA trén
phan mém MSTATC. Phan hang cac muc ctia cac
yéu t6 va gitta cac nghiém thitc theo Duncan voi o
= 0,05 hoac 0,01.

2.3. Thoi gian va dia diém nghién ctru

Nghién ctru duoc thuc hién tir thang 12 nam
2024 dén thang 2 nam 2025 tai tinh Ninh Thuan.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng cia ty 1é bé sung phan triun
qué vao gi4 thé trong dén thoi gian sinh truéng va
phat trién ctia dua luéi trong trong nha mang tai
tinh Ninh Thuan

Doi véi cay dua luoi, thoi gian sinh truéng va
phat trién duogc tinh tir lic moc mam cho dén khi
thu hoach. Sinh truéng va phat trién 1a két qua
téng hop cac qua trinh sinh ly trong cay nhu:
Quang hop, ho hép, su van chuyén va phan phoi
chat hitu co trong cay. Cac qua trinh sinh ly nay
dién ra mot cach dong thoi va luén c6 moi quan he
khang khit, rang buoc 1an nhau. Két qua cta hoat
dong do lam cay 16n lén, ra hoa, két qua roi gia va
chét di. Nhimng biéu hién trén duoc goi la qua trinh
sinh truong va phat trién ctia cay [13]. Két qua
danh gia kha nang sinh truéong va phat trién cta
cay dua luoi & cac ty 1é bd sung phan trun qué
khac nhau duoc trinh bay tai bang 1.

Céc giai doan sinh trudng va phat trién ctia cay
dua trong thuc t€ san xuat dai hay ngan phu thuoc
vao giong, ky thuat canh tac va cac diéu kién ngoai
canh tac dong lén timg giai doan sinh trudong, phat
trién cta cay. Cac CT bd sung ty lé phan trun qué
vao gia thé khac nhau c6 thoi gian tir trong dén thu
hoach khac nhau, dao dong tir 78 - 82 ngay. Trong
do6, CT 4 c6 thoi gian tir trong dén 50% qua tao ludi
va thu hoach ngén nhat so véi cong thirc doi chimg
c6 y nghia thong ke.

Béng 1. Anh huéng ciia ty 1& bé sung phan trin qué vao gia thé tréng dén sinh trudng va phat trién cta
duea ludi trong trong nha mang vu déng xuan nim 2024 - 2025 tai huyén Nha H6, tinh Ninh Thuan

Thoi gian sinh truedng tir tréong dén... (ngay) Chiéu cao cay...(cm)
TT | Congthtc | 50%cayco | 50%cay | 50%qua | Chinhoan | Giai doanra | Giai doan 23

hoa cai co qua tao luoi toan hoa cai -251a
1 CT1 (d/¢) 32 38 55 82 1144 155,4
2 CT2 32 37 54 80 119,5 161,5
3 CT3 31 38 53 79 125,7 163,2
4 CT4 31 37 52 78 132,6 169,1
5 CT5 31 37 52 79 131,2 167,5
CV (%) 225 1,84 247 1,79 1,52 187
LSD, s ns ns 1,02 1,14 218 3,65
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Két qua nghién cttu cta Zuo va cs (2018) va
Vo va Wang (2014) da chi ra ring, viéc bon phan
trun qué lam ting sinh trudng cua cay [14, 15]. Két
qua nay ciing cho thay, hau hét cac CT c6 bd sung
phan trun qué vao gia thé déu sinh truong phat
trién tot hon nén chiéu cao cay qua cac giai doan
sinh truéng ciing cao hon so voi CT1 (d/c) doi

it “

Hinh 1. Céc ty 1& b8 sung phan triin qué vao gia thé: (a) khong bé sung (d/c), (b) b sung 10%, (c)
bd sung 20%, (d) b3 sung 30% va (e) bé sung 40%

T

A

Hinh 2. Kha niing sinh trudng ctia diea ledi & cac CT bé sung ty 1é phan trin qué khac nhau (sd thir t

chtimg khong bé sung phan trun qué; dao dong tir
119,5 - 132,6 cm & giai doan ciy dua ra hoa cai va
161,5 - 169,1 cm & giai doan cay 23 - 25 1a. Trong
d6, CT4 co6 chiéu cao cay qua cac giai doan cao
nhat 132,6 cm & giai doan cay ra hoa cai va 169,1
cm ¢ giai doan cay 23 - 25 1a.

i - y .
A g

7

= _:1

tir1-51as6 CT, 12 14n lap lai 1)

3.2. Anh hudng ciia tj lé bé sung phan trin
qué vao gi4 thé trong dén hinh thai va chat luong
qua ciia dua lw6i trong nha mang tai tinh Ninh
Thuan

Cac dac diém quan trong nhat ctia qua dua
luoi khi thu hoach va dua ra thi truong dé tiéu thu
bao gom: Kich thudc qua, mau sac vé qud, mau
sac thit qua, do day cta 16p vo ngoai, do day thit
qua, do gion va do ngot, vi cac thong so nay quyét
dinh dén su lua chon cuéi cung ctia nguoi tiéu
dung [16]. Ty 1é b6 sung phan trin qué vao gia thé
trong khac nhau khong anh hudng dén mau sic
v0O, mau sac thit va do gion cta thit qua; tuy nhién,
ty 1é b6 sung phan trun qué khac nhau vao gia thé
trong c6 su khac biét dang ké (p < 0,05%) doi voi
chi tiéu chiéu cao qua, duong kinh qua va do Brix.

Ty lé b6 sung phan trun qué cang cao thi cho
kich thudc qua cang 16n thé hién ¢ chiéu dai qua
va duong kinh qua. Chiéu dai qua cta cac CT bd
sung phan trun qué vao gia thé trong dao dong tur
21,5 - 23,2 cm; trong do, CT4 c6 chiéu dai qua dai

nhat (23,2 cm) dai hon cong thirc doi chung (20,7
cm) c6 y nghia thong ké (p < 0,05%), CT2 c6 chiéu
dai qua ngin nhat (21,5 cm), tuong dwong voi CT1
(@/c). Con duong kinh qua dao dong tir 14,6 - 15,2
cm; trong d6, CT 4 c6 duong kinh qua lon nhat
(15,2 cm) va CT 2 c6 duong kinh qua nhé nhat
(14,6 cm va déu lon hon so véi CT1 (@/c) (12,8
cm) c6 y nghia thong ke (p < 0,05%).

bo day thit qua 1a phan an duoc cua qua dua
ludi, no lien quan dén khai luong ctia qua va tao ra
stc can khi van chuyén va tang thoi han st dung
ctia qua dua [17]. Khi tang ty 1¢ b6 sung phan trun
qué thi do day thit qua co xu hudéng ting va cao
nhat khi b6 sung phan trun qué voi ty 1é 30%. Mot
s6 két qua nghién ctru cho thdy rang, khi gia tang
luong phan trin qué vao gia thé di kém véi su gia
ting do6 man ctia moi truong ré [18] va kéo theo su
gia tang do day va do cung cta phan thit qua [19].

Do Brix 1a phan tram téng ham lwong cac chat
ran hoa tan trong céac loai dung dich, day 1a mot
chi s6 chat lugng quan trong cta qua dua, trong do
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nhing loai quad duoc chip nhan nhiéu nhat Ia
nhimng loai c6 do Brix tir 8 - 10% [16]. Gutiérrez-
Miceli va cs (2007) [20] cho ring, chat ran hoa tan
trong thit qua dua bi anh hwong béi ty 1é phan trun
qué trong gia thé, diéu nay duoc cho 1a do do man
cao hon trong gia thé > 30% phan trin qué, giup cai
thién chat luong qua. So6 lieu & bang 2 cho thay,

cac CT bé sung phan trun qué vao gia thé trong
voi cac ty 1é khac nhau cho ham luong dwong kha
cao, dao dong tu 14,3 - 16,1%. Trong do, cac CT3,
CT4 va 5 c6 @0 Brix > 15%, cao hon CT1 (d/c)
(13,7%) co6 y nghia thong ke (p < 0,05%). Cong thixc
2 ¢6 do Brix (14,3%.

Béng 2. Anh hudng ctia tj 1& bé sung phan triin qué vao gi4 thé tréng dén hinh thai va chét lvong qua
ctia dua luéi trong trong nha mang vu déng xuan 2024 - 2025 tai huyén Nha Hg, tinh Ninh Thuin

TT | Cong thie Ch{éu dai Dll’(\)’flg kinh M.:élu S%C Mr%lu sa?if bo (}éy thit D6 gion bo Brix
qua (cm) qua (cm) VO qua thit qua qua (cm) %)
1 | CT1(d/c) 20,7 12,8 Vang | Vang cam 3,42 Gion 13,7
2 CT2 21,5 14,6 Vang Vang cam 3,71 Gion 14,3
3 CT3 21,7 14,8 Vang | Vang cam 3,85 Gion 15,4
4 CT4 23,2 15,2 Vang Vang cam 3,89 Gion 16,1
5 CT5 22,6 14,9 Vang | Vang cam 3,87 Gion 15,6
CV (%) 245 2,62 - - 321 - 123
LSD, 5 1,69 1,47 - - ns - 0,56

3.3. Anh hudng ciia tj lé bé sung phan trin
qué vao gia thé trong dén cac yéu t6 cdu thanh
nang suit, ning sudt va ty lé phan loai qua ctia dura
luéi tréng trong nha mang tai tinh Ninh Thuan

Dua luéi 1a rau an qua c6 tiém nang nang suat
rat cao, cac yéu t6 ciu thanh ning suat dua ludi
bao gém s6 qua/cay va khoi luong qua. Trong ky
thuat trong dua ludi, thong thuong méi cay chi
chon 1 qua to, can doi va khong bi sau, bénh hai &
vi tri dot than thi 10 - 12; cac qua con lai trén cay
tia bo dé cay tap trung dinh dudng nudi qua. Do
do6, khoi luwong ctia qua trén moi cay 1a mot thanh
phan quan trong ctia nang suat cay trong [21]. Két
qua & bang 3 cho thay, cac CT bd sung phan trun
qué vao gia thé trong voi cac ty 1é khac nhau c6 su
khac nhau dang ké vé khéi luong qua trung binh,
dao dong tir 1,58 - 1,75 kg. Trong d6, CT4 b6 sung
30% phan trun qué cho khoi lwong qua lon nhat
(1,75 kg), 16n hon CT1 (d/c) (1,58 kg) c6 y nghia
thong ke (p < 0,05%). Két qua nay trai nguoc voi
nhitng gi da duoc chi ra trong mét s6 nghién ctu,
cho thdy, su phat trién va nang suat cay trong tot
hon khi st dung luong < 30% phan trun qué lam
thanh phan gia thé [22]. CT2 b6 sung 10% phan
trun qué cho khoi luong qua nhé nhat (1,63 kg),

24

két qua nay tuong tu voi két qua nghién ctru cta
Vo6 Thi Bich Chi va cs (2023) [23] khi nghién cttu
ty 1é phoi tron phan trun qué vao gia thé trong dua
lu6i cong nghé cao tai tinh Khanh Hoa.

Nang suat 1a két qua téng hop cta toan bo qua
trinh sinh truéng va phat trién cta cay. Két qua
theo doi cho thay, nang suat cta cac CT bé sung
phan trun qué vao gia thé trong voi cac ty 1é khac
nhau c6 su khac nhau, dao dong tir 3.430 - 3.840
kg/1.000 m? Trong d6, CT4 b6 sung 30% phan
trun qué co6 khoi luong qua lon nhat nén ning suat
thu duoc ciing cao nhat (3.840 kg/1.000 m?), cao
hon CT1 (d/c) (3.170 kg/1.000 m?); két qua nay
khac voi két qua nghién ctru cia Hernandez va cs
(2016) [24] va Nguyén Quynh Anh va cs (2021)
[25], khi cho rang ty lé b6 sung phan trun qué
ciing nhu cac loai phan hitu co khac vao gia thé >
30% cho nang suat va chat luong thuong mai ciing
nhu dinh duong trong qua dua cao nhat, trong khi
liéu luong < 30% khong dap tng dugc nhu cau dinh
duong cta cay trong, dan dén ning suat va chat
luong qua thap hon; Vo Thi Bich Chi va cs (2023)
[23] va Bui Thi Hué (2020) [26] lai cho rang, bé
sung phan trin qué cing nhu cac phan hitu co
khac vao gia thé < 30 cho khoi lwong qua va nang
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suat dat cao nhat. Con nang suat thuc thu dat thap
nhat & CT 2 (3.430 kg/1.000 m?), twong duong voi
CT1 (d/c) ching khong bd sung phan trin qué.

Ngoai nang suat, ty 1¢ qua loai 1 ciing 1a yéu
td6 quan trong dé danh gia hiéu qua kinh té khi
tréng, cac cong thic co ty 1é qua loai 1 cao sé gop
phan nang cao hiéu qua kinh té. Két qua & bang 3

cho thdy, cac cong thuc bé sung phan trun qué
vao gia thé trong voi cac ty 1é khac nhau cho ty 1é
qua loai 1 dao dong tir 78 - 87%. Trong do, CT 4 c6
ty 1é qua 1 cao nhat 87%, thap nhat 1a cong thic 2
co ty 1é qua loai 1 1a 78%. Con cong thic doi
chimg khong b6 sung phan trun qué cho ty 1é qua
loai 1 1a 76%.

Bang 3. Anh hudng ctia t 1& bé sung phan trin qué vao gi4 thé tréng dén yéu t6 cdu thanh ning suit,
ning sudt va ty 1é phan loai qua dua luéi trong trong nha mang vu déng xuan 2024 - 2025 tai huyén Nha
Hg, tinh Ninh Thuin

T | Congihe | 0 G | oome | toai1 () | loni2 60 | loni5 60

1 | CT1@/0) 1,58 3.170 76 10 14

2 CT2 1,63 3.430 78 12 10

3 CT3 1,69 3.650 83 11 6

4 CT4 1,75 3.840 87 4

5 CT5 1,68 3.620 86 5
CV (%) 215 542 - ) ]
LSD, 5 0,19 330,75 - - -

3.4. Anh hudng ciia tj lé bé sung phan trin
qué vao gia thé trong dén tinh hinh sau, bénh hai
cta dua ludi trong trong nha mang tai tinh Ninh
Thuan

banh gia anh huong cua ty 1é b6 sung phan
triun qué vao gia thé trong dén tinh hinh sau, bénh
hai ctia dua ludi trong trong nha mang duoc trinh
bay & bang 4 cho thay:

Doi voi sau hai: Xuat hién hai déi twong gay
hai chinh trén cay dua ludi 1a bo phéan trang va bo
tri. Tuy nhién, cac CT bé sung phan trin qué vao
gia thé trong khac nhau khong anh huwong dén
mtuc do gay hai ctia bo phén trang va bo tri. S6 liéu
diéu tra cho thdy, cdp gay hai ctia hai ddi twong
nay ¢ muc thap (cdp 1) nén khong anh hudng
nhiéu dén sinh truéng va phat trién cta cay dua
luoi.

boi voi bénh hai: Ngoai cac yéu t6 ky thuat
canh tac thi yéu t6 ngoai canh ciing anh hudng lon
dén kha nang chong chiu bénh cua cay dua luoi.
Thi nghiém duoc trién khai tit thang 12/2024 dén
thang 2/2025, day la thoi diém tai khu vuc trién
khai c6 thoi tiét nong 4m, mua nhiéu nén trén cay

dua ludi xuat hién nhiéu loai bénh khac nhau gém:
Bénh phén trang, gia swong mai, thoi qua va thoi
c6 ré. Cac CT b6 sung ty lé phan trun qué khac
nhau c6 su khac nhau vé ty 1é bénh va chi s6 bénh
gay hai. CT2 va CT5 c6 TLB va chi s6 bénh phan
trang cao nhat, tuong duong véi cong thic doi
ching v6i TLB > 10% va CSB > 4%; con cac CT3 va
CT4 c6 ty 1e bénh thap hon CT1 (d/c) cé y nghia
thong ke (p<0,05%) v6i TLB tuong tmg 1a 4,8% va
6,3% va CSB tuwong tng 1a 2,1% va 2,8%.

Bénh gid suong mai cta cac cong thirc bé
sung phan trun qué vao gia thé trong dao dong tir
4,0-11,0% va CSB dao dong tir 1,2 - 4,1%. Trong do,
CT3 c6 TLB 1a 4,0% va CSB 1a 1,2% thap nhat, thap
hon CT1 (d/c) (tuong tng ty lé bénh 8,4% va CSB
2,2%) c6 y nghia théng ké & muc 0,05%. CT2 c6
TLB va CSB cao nhat (11,0 va 4,1%), cao hon CT1
(@/c) co6y nghiathong ke & mirc 0,05%.

Bénh thoi qua va bénh théi c6 ré: CT2 co ty lé
bénh théi qua va thoi c6 ré cao nhat (8,0% va 7,5%),
cao hon CT1 (d/c) (5,6% va 4,7%) c6 y nghia thong
ké. CT3 c6 TLB thoi qua va théi c6 ré thap nhat
(2,1% va 3,0%), thap hon CT1 (d/c)cod y nghia
thong keé.
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Béng 4. Anh hudng ctia ty 1é bé sung phan trin qué vao gia thé tréng dén tinh hinh sau, bénh hai cta
duea ludi trong trong nha mang vu déng xuan nim 2024 - 2025 tai huyén Nha H6, tinh Ninh Thuan

Bo phin ) Phén tring Gid suongmai |y jebenh| Tyle
TT | Cong thic trang ](gfﬁgl TLB cSB | TLB CSB | théiqua |bénh thoi
(cép) @ | @ | w | ® () | coré ()
1 CT1 (d@/¢) 1 1 10,1 4,8 8,4 2,2 5,6 4,7
2 CT2 1 1 10,5 4,9 11,0 4,1 8,0 7,5
3 CT3 1 1 4,8 2,1 4,0 1,2 2,1 3,0
4 CT4 1 1 6,3 2,8 5,2 1,6 3,5 4,0
5 CT5 1 1 10,9 4,2 9,6 2,7 4,9 4,1
CV (%) - - 4,76 8,04 562 421 3,94 3,79
LSD, s - - 1,91 082 2,99 0,71 1,61 155

3.5. Hiéu qua kinh t€ khi b§ sung phan trin
qué vao gia thé trong véi cac ty 1é khac nhau

Két qua tinh toan hiéu qua kinh té cta cac CT
b6 sung phan trin qué vao gia thé trong voi cac ty
lé khac nhau cho thay: CT4 bo sung 30% phan trin
qué cho hiéu qua kinh t€ cao nhat véi loi nhuan

dat 33,289 triéu déong/1.000 m? cao hon CT1 (d/c)
(29,470 trieu dong/1.000 m?). Thap nhat 1a CT2 b6
sung 10% phan trun qué voi loi nhuan dat 30,637
trieu dong/1.000 m?, tuong duong véi CT1 (d/c)
khong bo sung phan triun qué (Bang 5).

Bang 5. Hiéu qua kinh t€ khi b sung phan triin qué vao gia thé trong véi cac ty 1é khac nhau cho cay

duea ludi trong trong nha mang vu déng xuan nim 2024 - 2025 tai huyén Nha H6, tinh Ninh Thuan
Nang suat | Nangsuat | Nangsuat | Téngthu | Téngchi | Loinhuan
TT | Giong qua loai 1 qua loai 2 qua loai 3 (1.000 (1.000 (1.000
(kg) (kg) (kg) dong) dong) dong)
1 [CT1 (d/¢) 2.409 317 444 126.166 96.696 29.470
2 CT2 2.473 380 317 129.336 98.699 30.637
3 CT3 2.631 349 190 133.457 100.702 32.755
4 CT4 2.758 285 127 135.993 102.704 33.289
5 CT5 2.726 285 159 135.042 104.707 30.335
Ghi chu: Gid ban qua loai 1 Ia 45.000 dong/kg, qua loai 2 I 35.000 dong/kg va loai 3 Ia 15.000
déng/kg.
4. KET LUAN Tuy nhién, nang suat, chat luong, kha nang chong

Khi b6 sung phan trun qué véi ty 1é khac nhau
vao gia thé trong cay dua ludi, két qua cho thay:
Thoi gian sinh trudng tir trong dén thu hoach cta
cac CT thi nghiém dao dong tir 78 - 82 ngay, phu
hop cho bé tri luan canh ting vu, khong anh
hudng nhiéu dén cac dic tinh hinh thai nhu: Do
day thit qua, mau sic qua, mau sac thit qua, do van
ludi... cta giong dua ludi stt dung lam thi nghiém.

chiu sau, bénh va hiéu qua kinh té khac nhau. DPac
biet, CT4 30% phan trin qué + 70% xo dira cho két
qua tot nhat so voi cac CT con lai va CT1 (d/c), cu
thé: Chiéu dai qua 23,2 cm; duong kinh qua 15,2
cm; khoéi luong qua trung binh 1,75 kg; nang suat
3,84 tan/1.000 m?% ty lé qua loai 1 dat 87%; do Brix
16,1% va hiéu qua kinh té dat 33,289 trieu
déng/1.000 m?.
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STUDY ON THE EFFECTS OF THE RATE OF ADDING VERMICOMPOST TO THE PLANTING
MEDIUM ON GROWTH AND DEVELOPMENT OF Cucumis melo L. IN NETHOUSES
IN NINH THUAN PROVINCE

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

The experiment was carried from december 2024 to february 2025 to evaluate the effect of the
rate of adding vermicompost to the growing medium on the growth, yield, quality and economic
efficiency of Huynh Long melon grown in nethouses in Ninh Thuan province. The experiment
was arranged in a completely randomized block design with 5 treatments: (1) No vermicompost
(control), (2) 10% vermicompost, (3) 20% vermicompost, (4) 30% supplementation, (5) 40%
supplementation and 3 replications. The results showed that melons grown with the formula of
adding 30% vermicompost to the substrate had the best growth ability compared to the remaining
formulas with a growth period of 78 days, fruit length of 23.2 cm; fruit diameter of 15.2 cm;
average fruit weight of 1.75 kg, yield of 3,840 kg/1,000 m? the rate of grade 1 fruit reached 87%;
Brix level of 16.1% and economic efficiency reached 33,289 million VND /1,000 m?.

Keywords: Melon, vermicompost, yield, quality, nethouses.

Ngay nhéan bai: 25/4/2025

Ngay chuyén phén bién: 6/5/2025
Ngay thong qua phan bién: 13/5/2025
Ngay duyét dang: 28/5/2025

28 NONG NGHIEP VA MOI TRUOGNG - KY 1 - THANG 6/2025



KHOA HOC & CONG NGHE

KHAO SAT KHA NANG TRICH LY HOP CHAT PHENOLIC
TRONG LA DINH LANG (Polyscias fruticosa L.)
BANG NHIET VA CO HO TRO VI SONG
Duong Thi Phuong Lién!, Dwong Hiéu P4Au?, Duong Kim Thanh®”

! Vien Cong nghé sinh hoc va Thuc pham, Truong Pai hoc Can Tho

? Khoa Khoa hoc Tir nhién, Truong Pai hoc Can Tho

" Email- dkthanh@ctu.edu.vn

TOM TAT

binh lang 1a mot loai cay duoc liéu duoc st dung nhiéu trong y hoc do c6 hoat tinh chong oxy
hoa, chong viem va ha sot. Hai yéu t6 anh huong chinh dén qua trinh trich ly 1a nhiet do (30 -
90°C, mo6i murc do can thiép cach nhau 10°C) va thoi gian trich ly (10 - 60 phut, méi mic do can
thiep cach nhau 10 phut), duoc bé tri theo phuwong phéap giai thita trong thi nghiém khao sat.
Phuong phap trich ly ¢6 hé tro cia vi song (Microwave-assisted extraction - MAE) duoc bo tri
theo phuong phap giai thtra véi hai nhan to 1a cong suat (70, 210, 350 W), cung véi thoi gian trich
ly (10 - 30 giay, moi muic do can thiép cach nhau 5 gidy). Qua trinh trich ly st dung dung moi
nuoc voi ty 1é nguyén lieu: dung moéi 1: 25 (w/v). Hiéu qua trich ly hop chat phenolic trong 14 dinh
lang duoc thé hién qua ham luong phenolic téng s6 (TPC), flavonoid téng s6 (TFC) va kha ning
loai goc tw do DPPH (1,1-diphenyl-2-picrylhydrazyl) trong nguyén liéu trich. Két qua phan tich
hoi quy TPC, TFC va kha nang loai goc twv do DPPH theo nhiét do va thoi gian trich ctung voi két
qua giai phuong trinh vi phan tim nghiém thic t6i vu cho thay, véi nhiet do 60,0°C va thoi gian
39,7 phut cho TPC t6i uu (29,1 mg GAE/g), nhiét do 63,5°C v6i thoi gian 42,8 phut cho TFC toi
uu (15,1 mg QE/g) va nhiét do 55,7°C voi thoi gian 49,2 phut cho kha nang loai goc tu do t6i wu
(69,0%). Phuong phap trich ly c6 ho tro vi song dat hiéu qua cao hon. Véi cong suat 210 W, thoi
gian 25 giay, TPC, TFC va kha nang loai goc twv do DPPH lan luot 1a 35,1 mg GAE/g, 22,0 mg

QE/g va 79,6%.

Tie khéa: Dinh ling, hoat tinh chong oxy hoa, phenolic, trich ly, vi song.

1. DAT VAN BE

Ngay nay, chiét xuat ty nhién tir cay thién
nhién dang nhan duoc sy quan tim 1on tr cac nha
nghién cttu do ham luong doi dao céac chat c6 hoat
tinh sinh hoc bao gém: Vitamin, protein, hop chat
phenolic [1]. Cac hop chat c6 hoat tinh sinh hoc
nay dong vai tro quan trong trong cac linh vuc
cong nghiép khiac nhau nhuw: My phdm, duoc
phdm, cong nghiép thuc pham do hoat tinh khang
khuén, chong oxy hoa, chong ung thu [2].

binh lang (Polyscias fruticosa L.) duoc trong
rong rai & Viet Nam. Cay phat trién manh trong
moi truong c6 do 4m trung binh va nhiét do tir 16 -
29°C. Dinh lang 1a loai thuc vat thuoc ho
Araliaceae, duoc stt dung lam cay thuoc voi mot so
tac dung duwoc ly nhu: Tang cuong hé thong mién
dich cua co thé, cai thién kha ning sinh san ctia

nam gioi, chong mét moi, ting cam giac thém an...
Trong y hoc dan gian Viét Nam, 1a dinh lang duoc
stt dung dé ho tro diéu tri cac bénh thoai héa than
kinh nhw bénh Parkinson va Alzheimer vi cai thién
cac trieu chimg nhw: Run, mat thiang bang, mat
ngu, suy giam tri nho, cang thang than kinh va suy
nhuoc than kinh. Pinh ling da duoc bao cdo co
chira: Saponin, alkaloid, glycoside, polyphenol,
flavonoid, tannin, vitamin (C, B,, B, va By) va axit
amin [3]. Cac nghién cttu duoc ly da chi ra rang,
dinh lang c6 nhiéu tac dung khac nhu: Chéng tram
cam, chong cang thang, cai thién tri nho, chong
oxy hoa... Ngoai ra, mot phat hién quan trong lién
quan dén tac dung duoc ly cta dinh ling duoc
thuc hién b6éi Mai va Manochai (2021) [4] cho
thay, 1a dinh lang 1a ngudén cung c4p ham luong
quercetin cao.
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Trich ly 1la mot budéc quan trong trong thu
nhan cac hop chat polyphenol tit nguyén liéu thuc
vat. Cé nhiéu phuong phép trich ly da duoc nghién
cttu nhu: Trich ly truyén thong, trich ly hé tro vi
song, trich ly ho tro situ am. Trong san xuat quy
mo nho, trich ly ho tro vi séng (Microwave-
assisted extraction - MAE) la phuong phap da
duoc ching minh gitp gidm thoi gian va tiét kiém
nang luong [5]. Trich ly hd tro bang vi séng c6 uu
diém nhu: Thoi gian trich ngin hon, it dung moi
hon, téc do trich cao hon va chi phi thap hon so
voi phuong phap trich ly truyén thong. Nghién ctru
ctia Nguyén Van Tang va cs (2020) [6] trich ly
polyphenol tir vd qud ca cao cho thdy, phuong
phap trich ly ho tro vi séng so véi phuwong phap
truyén thong da tiét kiem duoc thoi gian, gia ting
ham luong polyphenol tong.

Vi song 1la mot song dién tir co tan so tix 0,3 -
300 GHz, dang song nay co6 thé tao chuyén dong
phan tt trong nguyén liéu dua vao twong tac ion
va tuong tac luong cuc [7]. Cac phan t& phan
cuc, vi du nhu nudc va cac hop chat polyphenol
hap thu manh nang luong vi s6ng, nhanh chong
tao nhiét dan dén thoi gian trich ly ngan hon.
Ngoai ra, do cac hop chat hoa hoc khac nhau
hap thu vi song & cac mic do khong giong nhau
nén MAE tré thanh phuong phap hiéu qua dé
trich ly c6 chon loc cac hop chat muc tiéu trong
nhitng loai thuc phdm khac nhau. Trich ly
polyphenol trong 14 cay dinh ling c6 ho tro vi
song la huong nghién ctu day tiém niang nhung
& Viét Nam c6 rat it cac nghién ctu lién quan
duoc tién hanh. Cac phuong phap truoc day
thuong st dung la phuwong phéap truyén thong
nhu ngam chiét ran long trong dung moi hitu co
voi thoi gian trich ly dai va tiém 4n nguy co gay
0 nhiém moi truong do su ro ri hoi dung moéi. Vi
vay, nghién ctu khao sat kha nang trich ly cac
hop chat c6 hoat tinh sinh hoc trong 14 dinh lang
(Polyscias fruticosa L.) bang phuong phap st
dung nhiét va vi séng duoc tién hanh nham xac
dinh cac thong so thich hop nhat cho qua trinh
trich ly hop chat phenolic bing nhiét va c6 hé
trg vi song tir 1a cay dinh lang stt dung dung moi
nudc; loai dung moi nay sé giup giam thiéu nguy
co gay 6 nhiém moi truong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Dia diém va nguyén liéu nghién ctru

Nguoén nguyén lieu 14 dinh lang duoc thu hai
tai nguén tréong co dinh & tinh Vinh Long. L4 tuoi
sau khi thu hai, duoc van chuyén vé Phong thi
nghiém, Vién Cong nghé sinh hoc va Thuc pham,
Truong Pai hoc Can Tho.

2.2. B0 tri thi nghiém

Lua chon 14 dinh lang tuwoi, khong dap nat, hu
hong trong qua trinh van chuyén, loai bo cuong la
va rira sach tap chat (bui, dat, cat..) bam trén bé
mat 1a. Sau khi dé rao, 14 dinh ling duoc sy &
nhiét @6 60°C dén do am 10 + 1%. La dinh lang kho
duoc nghién nho va ray qua ray co kich thuoc 1
mm trueéc khi bao quan dong & nhiét do -18°C
trong bao bi hut chan khong.

Khoi lwong mau 0,5 g 14 dinh lang kho tron voi
12,5 ml dung méi (nudc cat) trong binh tam giac
250 ml. Hon hop duoc trich ly theo hai phuong
phap: Phuong phap trich ly thong thuwong & nhiét
do 30 - 90°C (mo6i nghiém thic cach nhau 10°C),
voi thoi gian 10 - 60 phat (moéi nghiém thic cach
nhau 10 phut) va phuong phap trich ly c6 ho tro vi
song (str dung 10 vi séng Sharp R-209VN-SK 20 lit,
v0i cong suat t6i da 700 W, thuong hiéu Nhat Ban,
san xuat tai Trung Quéc, ra mat nam 2019), véi
cong suat: 70 W, 210 W, 350 W va thoi gian 10 - 30
phut (méi nghiém thttc cach nhau 5 phut). Mau
sau khi trich duoc loc bang gidy loc va bd ba. Dich
loc thu duoc stt dung dé phan tich TPC, TFC clng
voi hoat tinh chong oxy hoa thé hién qua kha niang
loai goc tw do DPPH.

2.3. Phuong phap xac dinh cac chi tiéu

- Xdc dinh TPC: TPC duoc x4c dinh bang
phuong phap Folin-Ciocalteu [8]. Phenol phan
ung voi axit phosphomolybdic trong thuoc tht
Folin-Ciocalteau, xuat hién phic chat c6 mau xanh
trong moi truong kiém. Do do hap thu ctia mau &
765 nm bang may do quang phé UV. Can ctt vao
cuong do mau do duoc trén may quang phé va
dua vao duong chuén axit garlic dé xac dinh TPC
c6 trong mau.

- Xadc dinh TFC: TFC duoc xac dinh thong qua
phuong phap tao mau voéi AICL; [9]. Do hap thu
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cua dung dich phan tng duoc do & budc song 415
nm. Dua vao duong chuin quercetin dé xac dinh
TFC c¢6 trong mau. Két qua TFC duoc thé hién
qua duong luong quercetin (QE) c6 trong 1 g chat
kho mau thir.

- Kha nang loai goc tir do DPPH:Kha nang loai
goc tu do DPPH (%) duoc xac dinh theo phuong
phap cta Mensor va cs (2001) [9]. DPPH la mot
goc tur do bén, c6 mau tim, budc séng cuc dai hap
thu tai 517 nm. Pha dung dich DPPH 80 pg/mL
trong methanol. Hut 2.500 uL mau va 1.000 uL
dung dich DPPH 80 pg/mL vao 6ng nghiém, lac
déu. Ong nghiem duoc gi trong t6i, & nhiet do
phong. Sau thoi gian 30 phut, tién hanh do do hap
thu & budc séng 517 nm. Dung dich DPPH khong
chita mau (thay bing nudc cat) duoc dung nhu
mau doi chimg. Cac chat c6 kha ning oxy hoda sé
trung hoa goc DPPH bang cach cho hydrogen,
lam giam do hap thu tai budc soéng cuc dai va mau
ctia dung dich phan tng sé nhat dan, chuyén ti
tim sang vang nhat.

Kha nang loai goc DPPH (%) = [(ODc -
ODm)/0ODc]x100

Trong do6: ODc la gia tri mat do quang cua
nhom ching va ODm 1a ctia nhém mau tht.

2.4. Phan tich thong ké sé liéu

Cac thi nghiém dwoc bo tri ngau nhién voi 3
lan 14p lai. S6 lieu thu thap duoc phan tich phuong
sai (ANOVA) va kiém dinh LSD dé két luan vé su
sai khac gitra trung binh cac nghiém thirc, voi mic
y nghia 0,05. Tuong quan gitta TPC, TFC va kha
nang loai goc tu do DPPH theo nhiét do va thoi
gian cting nhu theo cong suat vi song va thoi gian
duoc xay dung bang phuong phap phan tich hoi
quy da bién, tir do xac dinh cac gia tri nhiet do va
thoi gian trich ly t6i wu dé cac chi tieu TPC, TFC
va kha nang loai goc tu do DPPH dat cuc dai. Phan
mém Stagraphics Centurion 15.1 va Microsoft
Excel 2010 duoc st dung dé phan tich s6 liéu va ve
do thi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia nhiét do va thoi gian dén
qua trinh trich ly TPC, TFC va kha ning loai bo
goc tu do DPPH trong 14 dinh ling

3.1.1. Phan tich phirong sai

Két qua thi nghiém cho thay, nhiet do va thoi
gian anh huong cé y nghia dén kha nang trich ly
TPC, TFC va kha nang loai goc tu do DPPH trong
la dinh lang. Hinh 1a va 1b thé hién nhiét do trich
ly cac hop chat phenolic va flavonoid hiéu qua
trong khoang 50 - 70°C. Khi trich & nhiét d¢ thap
(30 - 40°C), hoac nhiét do qua cao (80 - 90°C), TPC
va TFC giam ro rét. Khi tang nhiét d6 lam tang do
hoa tan va ting hé so6 khuéch tan phan ti tir bén
trong nguyén liéu ra bén ngoai, giam do nhot ctaa
dung moi, dung moi ti€p xic dé hon voi nguyén
lieu trich, tao diéu kién cho viéc giai phong cac
chat tir trong t€ bao nguyeén liéu ra bén ngoai, lam
tang hiéu suat trich ly [10]. Tuy nhién, theo
Hismath va cs (2011) [11], khi tang nhiét do vuot
qua gia tri nhat dinh c6 thé dong thoi lam cac hop
chat sinh hoc nhay cam voéi nhiét do bi phan huy.
Qua do, viéc gia nhiét khi trich ly mang ca hai tac
dong ting cuong va giam thiéu hiéu suat qua trinh
trich ly.

Maillard va Berset (1995) [12] ciing da giai
thich, ham luong cac hop chat sinh hoc gia ting
khi tang nhiét do trich ly do cac hop chat phenolic
khong hoa tan c6 thé duoc giai phong khi cac lién
két lignin vo6i axit phenolic bi pha vo, ban than
lignin c6 thé bi phan hay & nhiét do cao, tao ra
nhiéu axit phenolic hon. Dong thoi, két qua
nghién ctu tic gid ciing chi ra rang & 80°C su
phan huy nhiét ctia polyphenol co thé xay ra. Su
phan huy nhiét 12 nguyén nhan phé bién duoc sit
dung dé giai thich su giam TPC trong quéa trinh
trich ly & nhiét do cao [12].

Thoi gian trich ly ciing 1a yéu t6 quan trong
quyét dinh dén hiéu qua cta qua trinh trich ly.
Hinh 1a va 1b cho thay, v6i cung nhiét do trich ly
trong khoang 50 - 70°C, thoi gian trich ly TPC hiéu
qua nhat trong khoang 30 - 40 phut, TFC va kha
nang loai goc tw do DPPH hiéu qua trong khoang
40 - 50 phut. Trich ly trong thoi gian ngan (10 - 20
phut) hoac kéo dai (60 phut) déu lam giam dang
ké TPC, TFC va kha nang loai goc tu do DPPH.

O nhiét do thap va thoi gian trich ly ngan (10 -
30 phut), cac hop chat phenolic trong 14 dinh lang
chua duoc trich ly hoan toan. O nhiét do 70°C, thoi
gian trich ly 30 phut TPC dat gia tri cao nhat
(29,37 mg GAE/g) va khong khac biét co6 y nghia
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v6i khi trich ly trong 40 phut & cung nhiét do.
Tuong tu, TFC va kha nang loai goc tu do DPPH
(Hinh 1c) dat gia tri cao nhat khi trich ly & 70°C véi
thoi gian 40 phut (lan luot 1a 15,10 mg QE/g va
67,91%) va khong khac biét c6 y nghia thong ke
voi khi trich ly ¢ 60°C, thoi gian 40 va 50 phut. Két
qua thi nghiém gan twong déng voi két qua nghién
ctru ctia Vit Hong Son (2011) [13], theo d6 nhiét
do va thoi gian hiéu qua nhat dé trich polyphenol
trong la tra 1a 77°C trong 42 phut. Che Sulaiman va
cs (2017) bao céo rang, kéo dai thoi gian trich ly &
80°C c6 thé lam gidm hiéu suat trich ly phenolic

trong 14 c6 Clinacanthus nutans Lindau vi nhiét do
cao gay ra qua trinh oxy hoéa va phan huy cac hop
chat sinh hoc [14]. Theo Palma va cs (2001) [15],
hau hét cac hop chét cé hoat tinh sinh hoc rat
nhay cam voi nhiét do cao, kéo dai thoi gian trich
ly polyphenol ti€p xtc voi anh sang va oxy lau hon
dan dén bi phan hiy mot phan. Két qua nay cing
duoc giai thich bang dinh luat thir hai cta Fick vé
su khuéch tan khi du doan trang thai can bang
cudi cung gitta nong do chat tan bén trong nguyén
liéu va dung moi co thé dat duoc sau mot thoi gian
nhat dinh [16].
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Hinh 1. Anh hudng ctia nhiét d6 va thoi gian trich ly dén ham lueong TPC (a), TFC (b) va kha nang loai
goc te do DPPH (c) trong 14 dinh ling

3.1.2. Phan tich hoi quy da bién

Phuong trinh héi quy thé hién méi twong quan
gitta TPC, TFC va kha nang loai goc tv do DPPH
theo nhiét @6 (X) va thoi gian trich ly (Y) duoc xay
dung thé hién qua cac phuong trinh (1), (2) va (3),
voi hé s6 xac dinh twong quan kha cao (R*> 0,94)
va do thi biéu dién moi twong quan nay duoc thé
hién ¢ hinh 2.

32

Guan va Yao (2008) [17] cho rang, mo hinh
tiong quan tot khi hé s6 xac dinh twong quan R?
I6n hon 0,8. Cac phuong trinh (1), (2) va (3) voi
cac gia tri R? kha cao lan luot 1a 0,96; 0,94; 0,95, da
chtng té rang su bién déi ctia TPC, TFC va kha
nang loai goc tw do DPPH theo nhiét do va thoi
gian trich ly phu hop tot voi mo hinh da thic bac
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hai. Mtic y nghia ctia cac hé s6 hoi quy cta ca bac
1, bac 2 va su twong tac ctia ca tham s6 nhiét do va
thoi gian d6i voi 3 mo hinh déu co6 y nghia rat cao
(p < 0,001), cho thay ca nhiét d¢ va thoi gian trich
ly ciing nhu su tac dong cta hai nhan t6 nay déu
tac dong rat co y nghia dén TPC, TFC va kha nang
loai goc tue do DPPH. D6 thi hinh 2 cho thiy, ving
TPC =

R*=0,96 @

cho hiéu qua trich ly TPC, TFC va kha nang loai
goc tue do DPPH cao trong khoang nhiét do 55 -
65°C va trong khoang thoi gian 35 - 55 phut. Giai
phuong trinh vi phan xac dinh duoc cac thong so
toi uu cho qua trinh trich Iy TPC, TFC va kha nang
loai goc tu do DPPH. Cac gi4 tri toi vu nay duoc
thé hién & bang 1.

-16,1578 - 0,010676"X* - 0,00149949"Y*+ 1,35542"X + 0,230596°Y - 0,00185929"XY

TFC = -19,1379 - 0,00679081"X* - 0,00150901"Y*+ 0,926999"X + 0,224945™°Y - 0,00150616 XY

R?=0,94 )

DPPH = -17,297 - 0,0206313"X* - 0,003342097°Y* + 2,553347"X + 0,61624°Y - 0,00515701""XY

R2=0,95 3)

Vi X: Nhiét do trich ly (°C) va Y: Thoi gian trich ly (phuat).
Ghi chu: ": Mitc y nghia p < 0,05; "' Mitc y nghia p < 0,01; *": Muc y nghia p < 0,001.

TFC (mg QE/g)

Khi niing logi gbe ty do DPPH (%)

(©)
Hinh 2. D4 thi bé mit dap tmg thé hién dnh hudng cta nhiét d6 va thoi gian trich ly dén ham leong TPC
(@), TFC (b) va kha ning loai goc te do DPPH (c) trong 14 dinh ling

Béng 1. Nhiét @6 va thoi gian trich ly twong tng cho TPC, TFC va kha ning loai goc ti do DPPH

)
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____BH)
- 20

TPC (mg GAE/g)
ERRER

Ty
ERdas

ey
a3 %

dat gia tri t0i tu
s . , s 2 o e , Gia tri t6i uu cua
Bién dap tng/tiéu chi Nhiét do (°C) Thoi gian (phut) bién ddp tmg
TPC (mg GAE/g) 60,0 39,7 29,1
TFC (mg QE/g) 63,5 42,8 15,1
Kha nang loai goc tw do DPPH (%) 55,7 49,2 69,0
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3.2. Anh huéng ctia vi séng dén qua trinh trich
ly hop chét phenolic trong 14 dinh ling

Qua trinh trich ly cac hop chat phenolic c6 hod
tro vi song, cong suat vi song va nhiét do c6 moi
quan hé voi nhau, cong suat vi séng cao lam tang
nhiét do, hiéu suat trich ly sé cao do do nhot va
stc cang bé mat gidm, tao diéu kién cho chat tan

c6 thé khuéch tan ra ngoai va hoa tan trong dung
moi dan dén ting hiéu suat trich ly. Do d6, viéc
ting cong suat vi song thuong cai thién hiéu suat
va rut ngan thoi gian trich ly [18]. Tuy nhién, theo
Routray va Orsat (2012) [19], cong suat vi song
qua cao c6 thé lam gidm hiéu suat trich ly do su
phan hiy cac hop chat nhay cam voi nhiét.
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Hinh 3. Anh hudng ciia vi séng dén qua trinh trich ly TPC (2), TFC (b) va kha niing loai géc te do DPPH
(c) trong 14 dinh ling

Két qua thong ké anh huong ctia cong suat vi
song, thoi gian trich ly c6 hé tro vi song dén TPC,
TFC va kha nang loai goc tw do DPPH duoc thé
hién trén do thi cac hinh 3 (a), (b), (c). Hinh 3
cho thay, hiéu qua thu nhan TPC va kha nang loai
goc te do DPPH cao vuot tréi khi trich ly véi mic
cong suat 210 W trong thoi gian 25 giay, TFC
vuot troi khi trich ly véi cong suat vi song 350 W
trong 25 giady hoac 210 W trong 30 giay. TPC,
TFC va kha nang loai goc tw do DPPH thap 1o rét
khi trich ly voi muc cong suat vi song thap (70
W), hodc thoi gian ngan (tir 20 gidy tré xudng).
Stt dung cong suat vi song thap sé sinh nhiét
thap, lam giam toc do khuéch tan phan tt, c6 thé

la nguyén nhan lam hiéu qua trich ly thap. Cong
suat vi song ting lén 210 W va 350 W, hiéu suat
trich ly tang c6 y nghia thong ke. Cong suat vi
song ting dan dén nhiét do va ap suat tang, co
thé 1am mém mo thuc vat va tang kha nang tham
nhap cua dung moéi vao mau, giam do nhot, ting
toc do truyén khoi, gidm tuong tac gitta cac phan
ttr, lam tang do hoa tan ctia mot s6 hop chat nhat
dinh, tang hiéu suat trich ly [20]. Tuy nhién, kéo
dai thoi gian trich ly khi st dung cong suat vi
song cao (350 W, trong 30 giay), TPC va kha
nang loai goc tu do DPPH khong khac biét, rieng
doi voi TFC thi gidam c6 y nghia thong ke so voi
trich ly trong 25 giay.
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TPC =-9,1185 - 0,000262959""X* - 0,0168698 "Y* + 0,152614" "X + 1,2488™Y

R*=0,95

@

TFC = -6,26401 - 0,0000792143"X? - 0,0208673"Y* + 0,0307476 "X + 1,28263°Y + 0,000783048 XY

R*=0,95

DPPH = 10,3199 - 0,000570629 "X
R?=0,95

©)

- 0,0381238Y* + 0,281352""X + 2,41853°Y - 0,000952381 XY

©)

Vi X: Cong suat vi song (W) va Y: Thoi gian trich ly (giay).
Ghi chu: ": Mitc y nghia p < 0,05; " Mutc y nghia p < 0,01; " : Mutc y nghia p < 0,001.
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Hinh 4. D6 thi bé mit dap tmg thé hién dnh huwdng cta vi séng dén ham lwong TPC (a), TFC (b) va kha
nang loai bd goc tu do DPPH (c) trong 14 dinh ling

Két qua phan tich hdi quy méi tuong quan
gitta TPC, TFC va kha nang loai goc tv do DPPH
trich ly duoc trong 14 dinh ling theo cong suat vi
song va thoi gian trich ly duoc thé hién qua cac
phuong trinh hoi quy 4), (5), (6) va dugc minh
hoa duéi dang do thi hinh 4.

Céc phuong trinh héi quy (4), (5), (6) déu co6
hé s6 xac dinh cao R?= 0,95, cho thay su bién déi
TPC, TFC va kha nang loai goc tw do DPPH theo
cong suat vi song va thoi gian trich ly rat phu hop
vOi phuong trinh bac hai cho ca 2 bién nhan to.
Mt y nghia ctia cac hé s6 héi quy ctia ca bac 1,
bac 2 va sy twong tac cta ca tham s6 cong suat vi
song va thoi gian trich ly déi véi 3 mo hinh déu c6
y nghia rat cao (p < 0,01 va p < 0,001), cho thay ca
cong suat vi song va thoi gian trich ly cting nhu su
tuong tac cia hai nhan to nay déu tac dong rat coy

nghia dén TPC, TFC va kha ning loai goc tu do
DPPH. D6 thi hinh 4 cho thay, vung cho hiéu qua
trich ly TPC, TFC va kha nang loai goc tu do
DPPH cao trong khoang cong suat vi séng tir 200
W tré 1én va trong khoang thoi gian 25 - 30 giay.
Khong thé diéu chinh mitc cong suét vi song khac
vOi cac gia tri duoc thiét ké trén thiét bi vi song
nén viéc xac dinh thong s6 vé cong suat vi song dé
TPC, TFC va kha nang loai goc tw do DPPH dat
gi4 tri t6i wvu khong mang y nghia thuc té.

3.3. Tuong quan gitta TPC, TFC va kha niang
loai goc tr do DPPH

Su dong gop cua cac hop chat polyphenol dén
kha ning chong oxy hoéa ctia cac loai thuc phdm
duoc xac dinh tir méi twong quan gitta TPC, TFC
va kha nang chong oxy hoa [21]. Trong nghién
ctru ndy, moi tuong quan gitra hoat tinh chéng oxy
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hoa dugc thé hiéen qua kha ning loai goc tw do
DPPH. Két qua phan tich héi quy twong quan giita
TPC, TFC véi kha nang loai goc te do DPPH cho
ca hai phuong phap trich ly dwoc thé hién ¢ hinh 5
va 6. Két qua phan thich phuong sai cac moéi twong
quan nay déu co y nghia thong ké (p < 0,05),
ching to TPC va TFC dong gop c6 y nghia vao
hoat tinh chong oxy hoa cua 14 dinh lang.

Tuwong quan gitta TPC, TFC va kha nang loai
goc tu do DPPH khi trich ly bang nhiét khong cé

ho tro vi song c6 hé so xac dinh R? tuong tng la
0,84 va 0,55 (Hinh 5a va 5b). Voi phuong phap
trich ly c6 ho tro vi séng, moéi twong quan nay co
gia tri R*1a 0,75 va 0,62 (Hinh 6a va 6b). Diéu nay
ching té rang, TPC déng gbép nhiéu hon so véi
TFC va kha cao vao hoat tinh chong oxy hoa trong
la cay dinh lang. Nhiéu nghién ctu ciing da xac
nhan moi tuong quan chat ché gita ham luong
phenolic v6i hoat tinh chong oxy hoa trong
nguyeén lieu [21, 22].
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Hinh 6. Tuong quan giira ham leong TPC (a) va TFC (b) véi kha ning loai bé goc te do DPPH
¢6 hé trovi song

4. KET LUAN

Véi phuong phap trich ly bang nhiét thong
thuong, nhiét do va thoi gian trich ly 1a nhimg yéu
td quan trong. Doi voi trich ly c6 hod tro vi song,
ngoai thoi gian trich ly, cong suat vi séng sé la
nhan t6 chinh, tit cd cidc nhan t6 nay déu anh
hudng c6 y nghia dén hiéu sudt trich ly cac hop
chat sinh hoc va hoat tinh chéng oxy hoéa. Ham
luong phenolic va hoat tinh chong oxy hoa thu

nhan duoc twong quan véi nhiét do va thoi gian
trich ly, hodc cong suét vi song va thoi gian trich ly
theo phuong trinh héi quy bac hai, véi mtc do y
nghia rat cao ctia cac hé s6 héi quy. Voéi he so
tuong quan R? cao, cac phuong trinh héi quy cho
phép xac dinh cac thong so t6i wu clia qua trinh
trich ly cho ting chi tiéu. Tt két qua nghién ctu,
c6 thé khuyén céo khi stt dung 14 dinh lang nhu
tra, dé co nudc tra co6 hoat tinh chong oxy héa cao
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nhat can trich ly voi ty le tra/nuoc 1a 1/25, & nhiét
do 55,7°C, thoi gian 49,2 phat, khi d6 hoat tinh
chong oxy dat hoa 69,0%. Néu trich ly c6 ho tro vi
song st dung cong suat 210 W trong thoi gian 25
giay, khi d6 nudc tra c6 TPC, TFC va kha nang loai
goc tue do DPPH lan luot 1a 35,1 mg GAE/g, 22,0
mg QE/g va 79,6%.
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STUDYING ON THE HEAT AND MICROWAVE ASSISTED EXTRACTION OF PHENOLIC
COMPOUNDS FROM MING ARALIA (Polyscias fruticosa L.) LEAVES

Duong Thi Phuong Lien!, Duong Hieu Dau? Duong Kim Thanh!
! Institute of Food and Biotechnology, Can Tho University
?College of Natural Sciences, Can Tho University

Abstract

Polyscias fruticosa is a medicinal plant widely used for medicine due to its antioxidant, anti-
inflammatory and antipyretic activities. Two main factors affecting the extraction process are
temperature (30 to 90°C, the interval temperature for each treatment is 10°C) and extraction time
(10 to 60 minutes, the interval time for each treatment is 10 minutes) were a factorial design in
this experiment. Microwave-assisted extraction (MAE) was a two-factor experiment: microwave
power (70, 210 and 350 W) and extraction time (10 to 30 seconds with interval time for each
treatment being 5 seconds). The extraction proceeds with a ratio of raw material/water being
1/25 (w/v). The efficiency of phenolic compounds extraction in Polyscias fruticosa leaves
expressed through the total phenolic content (TPC), total flavonoid content (TFC) and the DPPH
(1,1-diphenyl-2-picrylhydrazyl) free radical scavenging in the extracted material. The results of
multiple-regression analysis of TPC, TFC and the DPPH free radical scavenging according to
temperature and extraction time and the results of solving the differential equation to find the
optimal parameters show that extraction at 60.0°C for 39.7 minutes TPC reach the maximum
(29.1 mg GAE/g), a temperature of 63.5°C with a time of 42.8 minutes for optimal TFC (15.1 mg
QE/g) and a temperature of 55.7°C with a time of 49.2 minutes for optimal free radical elimination
ability (69.0%). The microwave-assisted extraction method is more effective. At a power of 210 W
and 25 seconds, TPC, TFC and DPPH free radical scavenging were 35.1 mg GAE/g, 22.0 mg

QE/g and 79.6%, respectively.

Keywords: Polyscias fruticosa, antioxidant activity, extraction, phenolic, microwave.
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ANH HUOGNG CUA CHE DO CHAN BEN
HAM LUONG AMYGDALIN VA TiNH CHAT HOA LY
cCUA BOT KHOAI TU (Dioscorea esculenta L.)

Pham Hé Phuong Anh?, Vo Trung Kién?,

Nguyén Nhat Khoa!, Phan Thi Ha Phurong’, Nhan Minh Tri*"
1 B6 mon Cong nghé Thuc pham, Vién Cong nghé Sinh hoc va Thuc pham,

?Bo mon Cong nghé Sau thu hoach, Vién Cong nghé Sinh hoc va Thuc pham,

Truong Pai hoc Can Tho

*Email- nhanmtri@ctu.edu.vn

TOM TAT

Khoai tir (Dioscorea esculenta .) giup 6n dinh chi s6 duong huyét, chong viém, chong dai thao
duong va khang khudn. Tuy nhién, khoai tit c6 chira doc t6 amygdalin gay dang va chéng mat.
Muc dich ctia nghién ctru nay la danh gia mic @6 anh hudng cua nhiét do chan (70, 80, 90°C) va
thoi gian chan (60, 80, 90 giay) khi xt ly nhiét miéng khoai tir (bé day 2 - 3 mm) dén su thay déi
ham lwong amygdalin, mau sic, do truong nd, tinh chat nhét RVA (Rapid Viscosity Analysis) va
do cung gel cta bot khoai tir. Két qua cho thay, nhiét do chan dong vai tro cha dao (chiém 50 -
80%) trong viec lam gidm ham luong amygdalin, thay déi cac thong s6 RVA va do cing gel. Thoi
gian chan ciing gép phan dang ké (10 - 30%) vao su bién ddi mau sic, do truong nd va cac dic
tinh khac. Cu thé, viéc ting nhiét do chan tir 70 - 90°C dan dén bot khoai tir c6 ham luong
amygdalin gidm 10%; do truong né gidm 21%; do nhot cudi giam 41%; nhiét do hd hoa giam 12%;
do cung gel gidam 81%; nhung anh hudng khong dang ké dén gia tri sang (L) va do trang (WI). Do
ctmg gel ctia bot khoai tir c6 méi twong quan thuan chiéu voi do nhot, do truong nd. Két qua
nghién cttu chi ra rang, khoai tir duoc chan & nhiét do 80°C trong 90 giay 1a diéu kién t6i wu dé
bot khoai tit c6 ham luong amygdalin thap nhat (68,38 mg/100 g CK), nhung dat gia tri cao nhat
vé gia tri do sang L (93,53); gia tri do trang WI (85,15); do ctng gel (0,47 N/cm?) va khong thay
dé6i dang ké do truong né (11,14 g/g CK); nhiét do ho hoa (92,08°C) va do nhot cudi (3.438,5 cP).

Tt khoa: Amygdalin, bot khoai tir, chan, do cung gel, do nhot, mau sac.

1. DAT VAN DE

Khoai tir (Dioscorea esculenta 1..) 1a loai cay
trong quen thuoc & nhiéu ving nong thon Viét
Nam va cac nudc nhiét doi. Cay khoai tir cé stc
chiu han t6t, dé trong, ning suat cao va thich
nghi voi nhiéu diéu kién thoi tiét, dac biét, co thé
chiu duoc trong diéu kién bién d6i khi hau. Cu
khoai tir c6 gia tri dinh duong cao, duoc st dung
trong cac ché do an kiéng cho nguoi mac bénh
dai thao duong, taing huyét ap, béo phi va hé tro
giai doc kim loai niang [1]. Khoai tir chita nhiéu
chat nhay, ban chat 1a cac polysaccharide chia
cac goc Lrhamnose, D-galactose, D-xylose va L-
arabinose. Chat nhay co6 tinh khang khuin doi véi
E. coli, P. aeruginosava S. aureus [2]. Chat nhay

duoc st dung diéu tri sung tdy va viem nhiém.
Ngoai viéc stt dung né trong cac loai thuoc thanh
phdm, nguoi ta da tim thay nhitng tmg dung trong
my phdm, dét may va gidy son. Chat nhay duoc
stt dung rong rai trong cong nghiép thuc pham
nhu chat lam dac, chat gitt nuoc va chat 6n dinh
nhit tuong, huyén phu, chat két dinh va tao mang
[2].

Mic du c6 nhiéu loi ich, nhung qua trinh thu
hoach va bao quan ct khoai tir gdp nhiéu khé khan
do cu dé bi tray xuoc, chay nhya va sdm mau khi
ti€p xuc voi khong khi, dan dén giam gia tri
thuong mai. Mot giai phap quan trong nham kéo
dai thoi gian bao quan va nang cao gia tri st dung
ctia khoai tir 1a ché bién thanh bot.

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 6/2025 39



KHOA HOC & CONG NGHE

Tuy nhién, mot trong nhitng thach thic chinh
trong ché bién bot khoai tir 1a vi dang. Vi ddng nay
cht yéu xuat phat tir amygdalin, day 1la mot hop
chat cyanogenic glycosides c6 thé phan hiay thanh
hydro cyanua, gay ra nhitng nguy co vé stc khoe
néu khong duoc xtt ly dung cach [3]. Khoai mi
(sin) 1a mot trong nhitng nguén c6 ham luong
cyanogenic glycosides cao nhat trong cac loai cay
trong [4]. Khoai tir c6 ham luong amygdalin dao
dong 57,7-73 mg/100 g.

Amygdalin 12 mot loai doc to thuc vat c6 trong
nhiéu loai thuc vat, trong d6 mot so loai thuong
duwoc con nguoi tiéu thu. Qua trinh thay phan
amygdalin dé€ tao ra hydro cyanua xdy ra trong qua
trinh ché bién thuc phdm tir thuce vat. Viec tieu thu
thuc phdm c6 chita amygdalin va hodc cyanua co
thé gay ra cac van dé stic khoe nghiém trong cho
dong vat bao gém ca con nguoi [5]. Amygdalin c6
vi dang nén anh huong dén chat luong cam quan
ctia san pham. Do d6, viéc loai bd hoac gidm ham
luong amygdalin trong qua trinh ché bién la rat
quan trong dé dam bao an toan va nang cao gia tri
dinh duong cta bot khoai .

Chan 1a mét qué trinh xtt ly nhiét truéc khi
sy, da duoc nghién cttu la mot gidi phap hieu qua
dé giam ham lueong amygdalin va cai thién chat
luong ctia bot khoai tir. Qua trinh chan khong chi
giup gidm vi ding ma con vo hoat cic enzym
polyphenoloxydase, dong thoi lam chin so bo
nguyén liéu, giup ct khoai tir dé ché bién hon [6].
Véi bot khoai mo (water yam, Dioscorea alata), xit
1y chan giap cai thién gia tri mau (L), gidm do nhot
nhung tang d6 truong nd va nhiét do ho hoa [7].
Chon lua nhiét do va thoi gian chan phu hop se
giup duy tri chat luong bot khoai, déng thoi toi wu
hoa gi4 tri dinh duong va cdm quan ctia san phdm
[6]. Nhiéet do va thoi gian chan 1a hai nhan t6 quan
trong c6 thé anh hudng truc ti€p dén cac dac tinh
ctia bot khoai tir nhue mau sic, kha nang truong nd,
do nhot va @6 cung gel. Tuy nhién, mic d6 anh
hudng ctia timg nhan t6 va su tuong quan gitta cac
tinh chat chic nang ctia bot khoai tir can duoc
danh gia.

Muc tiéu ctia nghién cttu nay la danh gia muc
do anh huong ctia nhiet do va thoi gian chan dén
kha nang gidam chat khang dinh duong amygdalin,

cai thién mau sic va su thay déi tinh chat chic
nang cua bot khoai tir (kha nang truong nd, do
nhét, nhiét do ho hoa va d@o cing gel).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu

Khoai tit (Dioscorea esculenta 1.) dugc thu
mua tir cho Tan An, thanh phé Can Tho. Khoai tir
duoc lyra chon ky luong, la cac ct gia, nguyén ven,
ran chac va khong bi tray xudc, khong bi thoi, moc
va chay nhua. Ca khoai tuw (Dioscorea esculenta
L.) chta protein 3,07%; lipit 0,84%; tinh bot 75,38%;
chat nhay 3,16% va amygdalin 80,18 mg%/khoi
luong chat kho (chat kho, CK).

Sau khi thu mua, ct khoai tir cho vao trong tui
nhua va dong trong thung cac-ton dé tranh va dap
trong qua trinh van chuyén. Sau khi rira va dé rao,
ct khoai tir duoc bao quan trong diéu kién mat (15
- 18°C) khoang 2 ngay trong thoi gian nghién ctru.

2.2. Bo tri thi nghiém

2.2.1. Chudn bi mau

Cu khoai tir c6 khoi luong 300 - 400 g voi
duong kinh 3 cm va chiéu dai 30 cm. Ca khoai
duoc got vo va cat miéng voi bé day 2 - 3 mm.

2.2.2 Tién hanh thi nghiém

Céac miéng khoai duoc chan trong nuéc néng
lan luot voi hai nhan t6. Nhan t6 (A) nhiét do chan
voi 3 muc (70, 80, 90°C) va nhan to (B) thoi gian
chan véi 3 mue (30, 60, 90 gidy). Tong thi nghiém
la 27 (3 mttc nhan t6 A x 3 mtc nhan t6 B x 3 lan
lap lai). O mdi thi nghiém, sau khi chan tai mot
muc nhiét do va mot muic thoi gian, cac miéng
khoai duwoc vot ra va lam ngudi nhanh duéi voi
nuoc lanh. Miéng khoai duoc sdy & nhiet do 60°C
dén khi dat do am 8%. Sau khi nghién, bot duoc
sang voi kich thuwoc ray c6 duong kinh 0,105 mm
va bao quan trong lo thiy tinh day nap.

2.2.3. Cdc chi tiéu phan tich

Cac mau bot khoai tir dwoc xac dinh cac chi
tiéu nhu: Gia tri mau sac (L, a* va b*), do trang WI
(whitness index), ham luong amygdalin, d6 truong
nd, cac tinh chat nhét RVA va do cimg gel.

2.3. Cac phuong phap phan tich

2.3.1. Him lrong amygdalin

Can 4 g mau cho vao binh cau thiy tinh day
tron c6 dung tich 500 mL. Tiép theo, binh cau
duoc bd sung 100 mL ethanol va duoc dun soi
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trong 20 phut dé chiét xuat amygdalin. Sau khi
dun, hon hop duoc loc qua gidy loc Whatman No.1
dé thu lay dich chiét. Dich chiét nay duoc chuyén
vao binh ciu ctia may c6 quay chan khong. Sau
khi ethanol bay hoi hét, dich chiét kho duoc bo
sung 10 mL diethyl ether va lic manh hén hop
trong 2 phut & nhiét do phong (32 + 2°C) nham két
taa amygdalin. Diethyl ether duoc dé bay hoi tu
nhién qua dém trong ta hat. Amygdalin két taa
duoc hoa tan véi 5 mL nudc. Sau khi loc, dich
trong duogc do voi budc séong 256 nm trong may
quang phé UV (Thermo Scientific Plus One,
Trung Quoc). Cudi cung, ham lwong amygdalin
trong mau duoc xac dinh dua trén duong chuin
amygdalin [5].

Puong chuin amygdalin duoc xay dung bang
cach pha va do d¢ hap thu ctia amygdalin v6i nong
do chuén 1, 50, 100, 200, 300, 500 va 1.000 pg/mL
& budc séng 256 nm bang may do quang phé UV.
Puong cong chuin duwoc st dung dé tinh toan
nong do ctia amygdalin trong cac mau duoc chiét
Xuat.

2.3.2. Gid tri mau sac

Gia tri mau sac (L*, a* va b*) ctia bot duoc do
voi may do mau Colourimeter (WR-10QC, Trung
Quoc). éng thay tinh chira bot duoc do cac gia tri
mau. Chi s6 do tring (the Whiteness index, WI)
[8] dwra vao cong thic (1):

u»'f=mu—\‘{mu—f;}3+ b*? + a*? @

Trong d6: L (Lightness) 1a biéu thi do sang
clia mau sac, tir den (L=0) dén trang (L=100). Gia
tri mau sic a* (Red-Green) 1a biéu thi do do (a*
duong) hodc xanh 14 cay (a* am). Gia tri mau sic
b* (Yellow-Blue) la biéu thi do vang (b* duong)
hoac xanh duong (b* am).

2.3.3 Do truong no

Do truong n& (swelling power) cia bot duoc
xac dinh bang cach do su hap thu nuwoc ctia cac hat
tinh bot theo phuong phap ctia Konik - Rose va cs
(2001) [9] nhu sau: 80 mg bot duoc can vao 6ng
microcentrifuge 2 mL va thém vao 1 mL nuoc cét,
cac ong duoc day kin voi nap vin va duoc tron déu.
Céc 6ng duoc c6 dinh bang khung inox va dugc
gia nhiét trong bé diéu nhiét va ddo nguoc 6 lan dé

tron. Mau duoc gia nhiét & nhiét do 100°C trong bé
diéu nhiét. Cac ong duoc dao nguoc 20 lan trong
nhing phut dau tién sau d6 2 lan trong 1,5; 2; 3; 4;
5; 7,5; 10; 15; 25 phut. Sau 30 phut, tAm x6p chira
cac ong duoc chuyén sang bé diéu nhiét 20°C
trong 3 phut véi 2 1an dao chiéu nhe lac ban dau va
sau 1,5 phut. Cac ong duoc dem ly tam trong 10
phut voi 9.500 vong/phut bang may ly tam Kubota
5.500 (Nhat Ban) va phan néi lén trén duoc hut va
loai bo ra ngoai. Cac ong duoc mé nap va dem di
sdy & nhiet do 50°C trong 15 phut. Cac 6ng duoc
day nap trong 30 phut dé lam nguoi. D¢ truong né
duoc tinh theo cong thuic (2):

g ) _ Umpg—mg)+100

mg+(100-W)

Do trwong néf(
* g CBK

@

Trong do6: mq 1a khoi lwong ctia 6ng (tube) va
gel; mq 1a khoi luong 6ng roéng; mg 1a khoi luong
mau bot (g); W 1a do 4m ctia mau; CK la chat kho.

2.3.4. Tinh chat nhot

Tinh chat nhét (pasting properties) ctua bot
duoc phan tich bang thiét bi Rapid Visco Analyser
(RVA)-4500 (PerkinElmer Inc., Australia) theo
Standard Method 1 (STD1). Bot khoai (3 g CK)
duoc thém nuwoc dé duogc 25 g. Hon hop duoc
khudy 10 vong bang canh khudy truéc khi gan coc
nhom vao thiét bi. Theo STD1, hon hop bot duoc
khuay véi toc do 960 vong/phut trong 10 gidy. Sau
d6, canh khuay duoc gitr 160 vong/phut trong sudt
qué trinh gia nhiét va lam mat. Hén hop duoc gia
nhiét tir 30 - 95°C trong 7 phuat va gitt & 95°C trong
7 phut, sau d6 lam mat xudng 30°C trong thoi gian
7 phut. Cac tinh chat nhét duoc tinh toan theo
phan mém Thermocline software [10]. Trong do,
d6 nhot PV (peak viscosity) 1la 6 nhot cuc tri khi
gia nhiét, TV (trough viscosity) la d0 nhot lac git
nhiét, FV (final viscosity) 1a do nhot cuéi cung khi
lam nguoi; d0 nhot giam BD  (breakdown
viscosity) = PV - TV, d6 nhot ting SB (set back
viscosity) = FV — TV. Nhiét do ho hoa PT (pasting
temperature) 1a nhiet do khi do nhot bat dau ting
do tinh bot truong no.

2.3.5. Do cung gel

Sau khi do RVA, hon hop hé hoa duoc rot vao
khuén inox tron khéng day (dwong kinh 15 mm va
chiéu cao 13 mm) dit trong hop nhua c6 nap day
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(duong kinh 65 mm va chiéu cao 40 mm). Sau khi
ton trit trong ti lanh c6 nhiét do 4°C trong 24 gio, gel
duoc thao khoi khuon va duoc do voi may do ciu
triac TA-XT2 Texture Analyser. Gel duoc nén 2 lan
voi toc do 1 mm/s va 25% boi dia nhua hinh tru voi
duong kinh 35 mm va load cell 50N. Do cing duoc
x4c dinh ttr phan mém ctia may do cau truc [11].

2.4. Xit ly théng ke

Tat ca cac chi tieu duoc lap lai 3 1an dé thong ke
bing cach st dung phan mém Statgraphics 19
Centurion. Gia tri binh phwong trung binh tir phan
tich phuong sai (ANOVA) da duoc st dung dé danh
gia su dong gop cho su thay ddi cta tinh chat bot
do diéu kién chan. Cac thanh phan ctia phuong sai
duoc biéu thi bing ty 1é phan tram cta tong hinh
vuoéng cho anh huwong cta nhiét do va thoi gian
chan lén tinh chat cta bot. Fisher ttest duoc st
dung dé so sanh su khac biét gitta cac cap bién so.

8. KET QUA NGHIEN CUU VA THAO LUAN

Dir lieu duoc téng hop theo nhiét do va thoi
gian chan dé danh gia rieng biét anh huéng cta

cac yéu to nay dén ham luong amygladin, gia tri
mau sic, do truong nd, cac tinh chat do nhot RVA
(phan tich d6 nhot nhanh) va do cimg gel bot
khoai tir. Bo dit lieu day da duoc stt dung dé kiém
tra tac dong (Bang 1) va mic d6 anh huwong (Hinh
1) ctia nhiét do va thoi gian chan ciing nhu su
tuong tac ctia chung doi véi su thay déi ham luong
amygdalin, mau sic va cac dic tinh bot khoai ttr.

3.1. Ham lwong Amygdalin

Trong nghién ctu nay, Khoai tit (Dioscorea
esculenta 1..) nguyén liéu dugc phan tich va chia
ham luong amygdalin 1a 80,18 mg%/CK. Trong khi
do6, ham luong cyanogenic glycosides trong sin c6
thé dao dong 15 - 400 mg cyanide/100 g cu tuoi
[5].

Bang 1 cho thdy, ham luong amygdalin bi anh
huwong manh (p < 0,001) boi nhiét do va thoi gian
chan. Hinh 1 cho thay nhiét do chan chiém 53,37%,
trong khi thoi gian chan doéng gop 32,92% vao su
thay d6i ham huong amygdalin.

Bang 1. Tac dong ctia nhiét do va thoi gian chan dén sy thay déi ham lrong amygdalin
va tinh chét héa ly ciia bot khoai tir

Nhéan Trung binh binh phuong

to L | WI| Amy |DTN PV TV BD FV SB PT bC
gsh(lg 2,06 |6,00*86,00***| 8,26* [1,3.107***9,4,10°***|7,0.10%*** | 3,6.106*** | 9,5,10°** | 2,2.10% |1,5.101**
Thoi

gian |0,48| 0,44 [53,05***| 5,38 [1,9.106***| 51.10°** | 7,8.10°** |1,1.105%**| 2,0.10° |2,6.10?| 3,0.10%*
B)

AxB |1,81|156| 3,88 | 2,41 [1,2.105**| 43.10°** | 2,4.10° | 6,8.10°** | 4,8.10* |2,2.10°| 1,0.10*
Saiso 0,82 1,16 | 3,19 | 1,39 | 57.10* | 428.10* | 9,1.10* 6,7.10* | 1,0.10° | 6,1.10 | 5,9.10°

Ghi chu: ***: p < 0,001;

** 0001 < p < 0,01; * 0,01 <p < 0,05 WI- Chi s6 mau trang (White index);

Amy: Amygdaliny DTN: Do truong no; PV: Peak viscosity; TV: Trough viscosity; BD: Breakdown,; FV:
Final viscosity; SB: Setback; PI: Pasting temperature; PC: Do cung.

ONhigt d6 (A)
BThai gian (B)
BA'B

B Sai 56

v BD

Céo tinh cht cia bt
Hinh 1. Phin tram anh huéng ctia nhiét d¢ va thoi
gian chan dén mau sic, ham leong amygdalin, tinh
chat hoa Iy ctia bot khoai tir
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Ghi chu: WI: Chi s6 mau trang (White index);
Amy: Amygdaliny DTN: P truong no; PV: Peak
viscosity; TV: Trough viscosity; BD: Breakdown,
FV: Final viscosity; SB: Setback; PI: Pasting
temperature; DC: Do cung.

Bang 2 cho thay, ham luong amygdalin trong
bot khoai tir gidm dang ké 10%; duoc ghi nhan tir
73,84 mg/g CK xudng con 66,54 mg/g CK khi dix
lieu duoc nhom theo nhiét do chan tir 70 - 90°C.
Nghia 1a, amygdalin c6 thé giam tix 7,7 - 16,8% so
voi ban dau khi chan & nhiét do tee 70 - 90°C.
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Luwong amygdalin trong bot khoai tir giam
dang ké duoc ghi nhan tir 73,92 mg/g CK xudng
con 68,01 mg/g CK khi dir lieu duwoc nhom theo
thoi gian chan tir 30 - 90 gidy. Nghia 13, amygdalin
c6 thé gidm tir 7,6 - 14,9% so voi ban dau khi chan &
thoi gian tir 30 - 90 giay.

Nghién cttu ctia Choi va Koh (2021) [11] cho
rang, khi rang hat lanh ham luong giam cyanua
giam khong dang ké (chi 8%), nhung khi chan &
nhiét d6 100°C trong 2 phut véi trai mo (Prunus
mume) thi ham lwong amygdalin giam tir 427
mg/100g CK xu6ng 237 mg/100g CK (giam 42%).
Hop chat amygdalin c6 thé bi phan hty do nhiét,
tuy nhién kha bén nhiét [12].

3.2. Gia tri mau (L va WI)

Chi tiéu mau sic 1a mot trong nhing yéu to
quan trong dé danh gia thim my, do hap dan va
chat luong cua thuc phadm. Trong do cac chi so
Lightness (/) va Whiteness Index (WI) thuong
duoc stt dung danh gia cho cac san phdm dang bot
c6 mau trang. Gia tri L dai dién cho d¢ sang cua
mau, gia tri WI 1a chi s6 téng hop danh gia mic do
trang cta san pham [13].

Nhu da trinh bay & bang 1, gia tri mau WI cta
bot khoai tir chiu anh huong dang ké vaéi p < 0,05
boi nhiét do chan. Hinh 1 cho thay, nhiét do anh
hudng 40,59% dén sy thay déi gia tri WI va 20,88%
deén su thay ddi gia tri L. Trong khi d6, thoi gian
chan chi anh hudng 3 - 4% dén su thay déi twong
tng cac gia tri WI va L. Nhung su tuong tac gitra
nhiét do va thoi gian chan dén gia tri mau WIva L
lan lwot 1a 36,64 va 21,10%.

Gia tri L va WI dat cao nhat 1an luot 1a 85,15 va
93,53 khi chan & nhiét do 80°C trong 90 giay. Gia
tri mau sidc cta bot khoai tir duoc cai thién vi qua
trinh chan da vo hoat enzym polyphenol oxidase.
Két qua ciing twong tw voi khoai mo, qua trinh
chan bat hoat enzym polyphenolase nén giam
phan tng hoéa nau [14]. Tuy nhién, néu chan &
nhiét do cao trong thoi gian dai c6 thé lam giam
gia tri dinh dudéng va mau sic. Khi nhiét do chan
miéng khoai tir ting dén 90°C thi gia tri mau L va
WI déu giam nhung khi nhiét d¢ va thoi gian chan
taing ma lam gidm mau sic 1a do phan tmg hoéa hoa
nau Maillard [15].

Bot khoai m& c6 d6 sang L tang tir 79,80 - 83,37 va
do trang WI tang tir 76,03 - 79,80 khi khoai mé duoc
ngam, chan (70°C trong 30 phut) va say kho [13].

Khoai tir dugc chan & 80°C trong 90 giay thi
bot khoai tir ¢ gia tri mau L va WI t6t nhat. Diéu
nay co thé 1a do nhiét do vira da dé vo hoat enzym
polyphenoloxydase gady mau khong mong muén
[16]. Khi chan & nhiét do cao hon va thoi gian dai
hon, cé4c tinh bot trén bé mat miéng khoai tir bi hd
hoéa tré thanh dung dich nhét tran vao va lap cac
mao quan trén bé mat va lam giam d¢ xop bé mat
miéng khoai. Diéu nay lam cho d 4m bén trong
kho khuyéch tan léen bé mat va 1am cho thoi gian
say dai hon.

3.3. D) truong no

Do truong nd ctia bot 1a kha nang ctia bot hap
thu nuéc va tang thé tich khi tiép xuc véi chat
l6ng. DPic tinh nay phu thudc vao thanh phan ciu
tao ctia bot (ham luong protein, tinh bot, chat
X0...), cau truc hat, ciing nhu diéu kién moi truong
nhuw nhiét @6 va pH [17].

Béng 1 cho thay nhiét do chan duoc chimg minh
1a yéu to6 quan trong (p < 0,05) 1am giam do truong
no ctia bot khoai tir. Hinh 1 truc quan héa moéi quan
hé nay cho thay, anh hudng cta nhiét @6 chan dén
do truong néd /4 33,44% va thoi gian chan 1a 21,76%.
Déng thoi, twong tac gitra nhiét do va thoi gian chan
ciing gop phan dang ké (19,52%) vao qua trinh nay.

Do truong nd cuia bot khoai tir giam 20,49% (tie
11,39 xuong 9,06 g/g CK) khi tang nhiét do chan
tte 70 - 90°C. Két qua nghién ctu voi bot khoai nua
chuéng (elephant foot yam, Amorphophallus
paeoniifolius) cing tuong tw, d6 truong nd cua
nguyén liéu giam 27,17%, tix 7,95 g/g chat kho
(CK) xudng con 5,79 g/g CK khi sdy lanh; va giam
32,50%, tir 9,20 g/g CK xuong con 6,21 g/g CK khi
sdy gian ti€p sau qua trinh chan & 70°C trong 5
phut [18].

Do khi chan & nhiét do cao lam ting su lién hé
phan tt manh mé trong hat tinh bot. Kha ning
chong truong nd ndy ciing co thé 1a do su hién dién
ctia nhiéu ving két tinh 16n hon trong hat tinh bot.
Két qua nay cing tuong tu voi két qua nghién ctu
ctia Akissoé va cs (2003) [14] cho ring, bot cta
khoai m& c6 do truong né giam khi chan. Khi gia
nhiét voi nhiét do qua cao hoac thoi gian kéo dai, bot
c6 thé giam kha nang hap thu nuoc [16].
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Béng 2. Anh hudng ctia nhiét do va thoi gian chan dén ham lugng amygdalin, mau séc, va tinh chat héa

Iy ctia bot khoai tir
Chi tieu Nhlet( oéé(_)) chan - Thoi glarzS ghan (giay) 5 Trung binh
Ham luong 70 78,35+ 2,09 72,50 + 0,09 70,68 + 0,94 73,84 + 3,732
Amygdalin 80 75,22 + 2 91 72,19+ 1,54 68,38 + 1,46 71,93 + 3,46°
(mg/100 g 90 68,20 + 1,37 66,44 + 2,31 64,99 + 1,80 66,54 + 2,04
CK) Trung binh 73,92 +4,96 70,38 + 3,308 68,01 + 2,79¢
70 91,21+ 0,07 91,65 + 0,55 91,11+ 0,75 91,32 + 0,49°
L 80 91,61+ 1,58 92,35+ 0,18 93,53 + 1,45 92,49 + 1,29
90 92,88 + 0,24 90,85 + 0,47 91,89 + 1,29 91,87 + 1,10°
Trung binh 91,90 + 1,06% 91,61 + 0,75 92,18 + 1,444
70 83,17 + 0,88 84,01+ 1,42 83,06 + 0,59 83,41 +0,92%
Wi 80 84,39+ 1,11 84,22 + 0,82 85,15+ 0,70 84,59 + 0,822
90 83,70+ 1,45 81,45+ 0,75 82,63 + 1,50 82,60 +1,41°
Trung binh 83,76 + 1,06" 83,23 + 1,60" 83,61 + 1,444
Po truong 70 11,31+ 0,41 11,30 + 0,20 11,55+ 0,39 11,39 + 0,30;‘
03 (/g 80 10,71 + 1,02 8,01+ 1,10 11,14 + 0,22 9,95 + 1,667
CK) 90 10,74 + 0,24 7,93+ 1,46 8,50+ 2,77 9,06 + 1,93
Trung binh 10,92 + 0,594 9,08 + 1,908 10,39 + 1,948
70 4.712,5 + 34,65 5.100,5 + 38,89 5.094 + 185,26 4,969 + 216,54°
PV (cP) 80 4.295 + 132,94 2.5435 + 512,65 4.496 + 60,81 3.778,17 + 989,73"
90 3.141,5+ 71,42 1.279,5 + 337,29 1.683 + 261,63 2.034,67 + 897,26¢
Trung binh | 4.049,67 + 731,114 | 2.974,5+1.762,69® | 3.757,67 + 1.635,65*
70 1.676 + 87,68 2.062,5 + 402,34 2.367,5 + 2.67,99 2.035,33 + 379,942
TV (cP) 80 1.716,5 + 85,56 1050 + 86,27 2.264 + 35,36 1.676,83 + 546,72°
90 1.735,5 + 306,18 899 + 106,07 1.099,5 + 150,61 1.244,67 + 422,05¢
Trung binh | 1.709,33 + 149,96* | 1.337,17 + 596,94" 1.910,33 + 644,80*
70 3.036,5 + 53,03 3038 + 441,23 2.726,5+ 82,73 2.933,67 + 258,112
BD (cP) 80 2.578,5 + 218,50 1.493,5 + 598,92 2.232 + 25,46 2.101,33 + 571,93"
90 1.406 + 377,60 308,5 + 231,22 583 +111,02 790 + 526,87¢
Trung binh | 2.340,33 + 777,414 | 1.637,33 +1.243,48% | 1.847,33 + 1.005,6°
70 3.438,5+381,13 3723,5 +368,40 3.880 + 369,11 3.680,67 + 351,47*
FV (cP) 80 2.926 + 205,06 1.736,5 + 53,03 3.372,5+171,83 2.678,33 £766,15"
90 2.907,5 + 147,79 1.594 + 295,57 1.997,5 + 16,26 2166,33 + 619,72¢
Trung binh | 3.090,67 + 338,37* | 2.351,33 + 1.085,79% | 3.083,33 + 890,02
70 1.762,50 + 293,50 1.661,00 + 770,75 1.512,50 + 101,12 1.645,33 + 388,23?
SB (cP) 80 1.209,50 + 290,62 686,50 + 139,30 1.108,50 + 136,47 1.001,50 + 293,38"
90 1.172,00 + 158,39 695,00 + 189,50 898,00 + 166,88 921,67 + 252,21P
Trung binh | 1.381,33+ 355,79 | 1.014,17 + 617,19* 1173,00 + 298,93
70 91,18 + 0,88 92,45 +0,00 93,65 + 0,85 92,43 + 1,24?
PT (°C) 80 90,90 + 0,42 89,60 + 4,74 92,08 + 0,39 90,86 + 2,40
90 92,45+ 1,70 59,88 + 22,38 91,43 + 4,70 81,25 + 19,48"
Trung binh 91,51+ 1,15 80,64 + 19,114 92,38 + 2,38"
70 0,34 + 0,07 0,37 + 0,04 0,39 + 0,06 0,37 + 0,05?
Do cing 80 0,37 +0,12 0,16 +0,11 0,47 + 0,08 0,33+0,17
(N/cm?) 90 0,15+ 0,07 0,03+ 0,03 0,06 + 0,05 0,08 = 0,07
Trung binh 0,28 + 0,138 0,19+ 0,16% 0,31+ 0,20%

Ghi chu: Cac gia tri co ky hiéu A, B, C trong cung hang thi khong khdc nhau ¢ mutc y nghia 5% hoic
cdc gid tri co ky hiéu a, b va c trong cung cot thi khong khiac nhau ¢ muic y nghia 5% WI: Chi s6é mau
trang (White index); Amy: Amygdalin; PTN: D¢ truong nd; PV: Peak viscosity; TV: Trough viscosity;
BD: Breakdown,; FV: Final viscosity; SB: Setback; PI’ Pasting temperature; DC: D¢ cung.
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3.4. Tinh chit nh6t RVA

Cac dac tinh nhot ctia bot dong vai tro quan
trong trong viéc lwa chon nguyén liéu st dung
trong cong nghiép thuc phdm nhuw mot chat lam
dac [19], chat két dinh hodc cho cac muc dich st
dung khac [20]. Két qua danh gia su thay doi do
nhét cta bot khoai tir & cac muc nhiét @6 va thoi
gian chan khac nhau duoc thé hién ¢ Hinh 2.

bac tinh d6 nhot ctia cac mau bot khoai tir
thay déi trong cung thoi gian chan (30 gidy) voi
cac nhiét d6 khac nhau (Hinh 2A) va gita cung
mot nhiét do chan (80°C) voi cac thoi gian chan
khac nhau (Hinh 2B).

5.000 100

4.000 80

(™)
[=]
(=4
(=]

60

I;
S
Nhiét do (°C)

Do nhét (cP)

Nhiét do
0 7 14 21
Thoi gian do (phut)

Do nhot PV (peak viscosity) 1a do nhét cuc
tri khi gia nhiét, TV (trough viscosity) 1a d6 nhot
luc gitt nhiét (d6 nhot hoé nong) va FV (final
viscosity) 1a do nhot cuodi cung khi lam nguoi.
Nhu da trinh bay & bang 1, d6 nhot PV, TV va FV
déu bi tac dong manh (p < 0,001) béi nhiét do.
Trong khi d6, thoi gian chan tac dong manh (p <
0,001) dén su thay déi PV va FV va tac dong
trung binh (p < 0,01) dén su thay dsi TV. Su
twong tac giira cac yéu to nay tac dong manh dén
st thay déi PV, nhung tac dong trung binh dén
TVvaFV.
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Hinh 2. D6 thi do RVA ctia bot khoai tir khi dugc chan & 30 gidy v6i nhiét do khac nhau (A)
va & 80°C voi thoi gian khac nhau (B)

Cac dac tinh nhoét ctia bot dong vai tro quan
trong trong viéc lwa chon nguyén liéu st dung
trong cong nghiép thuc phdm nhue mot chat lam
dac [19], chat két dinh hodc cho cac muc dich st
dung khéc [20]. Két qua danh gia su thay déi do
nhoét cta bot khoai tir & cac muic nhiét do va thoi
gian chan khac nhau duoc thé hién ¢ Hinh 2.

bac tinh d6 nhot ctia cac mau bot khoai tir
thay déi trong cung thoi gian chan (30 gidy) voi
cac nhiét do0 khac nhau (Hinh 2A) va gitta cung
mot nhiét do chan (80°C) véi cac thoi gian chan
khac nhau (Hinh 2B).

Do nhot PV (peak viscosity) 1a dd6 nhot cuc tri
khi gia nhiét, TV (trough viscosity) 1a dé6 nhot luc
gitt nhiet (¢ nhot ho nong) va FV (final viscosity)
la do nhot cudi cung khi lam nguoi. Nhu da trinh
bay & bang 1, do nhot PV, TV va FV déu bi tac
dong manh (p < 0,001) boi nhiét do. Trong khi do,
thoi gian chan tac dong manh (p < 0,001) dén su
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thay @i PV va FV va tac dong trung binh (p <
0,01) dén su thay déi TV. Su tuong tac gitta cac
yéu t6 nay tac dong manh dén su thay déi PV,
nhung tac dong trung binh dén TV va FV.

Hinh 1 cho thdy, nhiét do chan chiém mot
phan dang ké trong su thay déi voi do nhot cuc dai
PV la 74%, @6 nhot luc gitr nhiét TV 1a 38% va do
nhot giam luc gitt nhiét (BD, breakdown la su
khac biét gitta do nhot cuc dai va do nhot luc git
nhiét) 1a 81%, do nhot cudi cung (FV) 57%, voi 56%
do nhot tang lac lam nguoi (SB, setback, su khac
biét gitta d6 nhot cuodi cung va do nhot duy tri), voi
19% nhiet do ho hoa.

Theo hinh 1, thoi gian chan gop phan dang ké
vao su thay d6i do nhot, @6 nhot cudi cung va nhiét
do ho hoa, lan luot 1a 20, 17, 22%. Su twong tac gitta
nhiét do chan va thoi gian 1an luot chiém 14, 34,
21, 37% téng phuong sai vé do nhot cuc dai, do
nhot gir nhiét, do nhot cudi cung va nhiét do héd
hoa.
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Bang 2 cho thdy, do nhot cuc dai cta bot
khoai tir dao dong trong khoang 1.280 - 5.000 cP,
tiy vao ché do xtt ly. Theo két qua nghién ctru cta
Kaur va cs (2013) [21], &0 nhot cuc dai ctia Khoai
ttr thap hon so voi bot khoai tay va cao hon so voi
khoai mon, dau nanh va bap.

Khi nhiét do chan tiang tir 70 1én 90°C, cac chi
tieu nhu PV, TV, BD, FV va SB ¢6 xu huéng giam,
(Bang 2). Theo nhiét do chan tir 70 - 90°C, gia tri
trung binh do nhot cuc dai PV giam tir 4.969 xuéng
2.035 cP, do nhot gitt TV gidm tir 2.036 xudng
1.245 cP, do nhot tir 2.934 xudng 790 cP, do nhot
cudi FV giam tir 3.681 xudng tir 2.166 cP, do nhot
tang luc 1am nguoi SB tir 1.645 xuong 922 cP. biéu
nay phu hop véi nghién cttu ctia Lin va cs (2020)
[22], khi gia nhiét & nhiét d0 cao, 0 nhot cua tinh
bot gidm do su pha vo ctia cau truc hat tinh bot, tie
d6 dan dén su suy gidm nhanh chéng ctia cac chi
tiéu do nhot. Nhiét do hoa (PT) ciing giam tir 92
xuong 81°C khi ting nhiét do chan tir 70 1én 90°C.

Két qua ¢ bang 2 cho thay, khi tinh trung binh
theo thoi gian chan 30 giay thi gia tri do nhét cao
nhat doi voi hau hét cac chi tieu PV, TV, BD, FV va
SB voi gia tri 1an luot 1a 4.050 cP; 1.735 cP; 2.340
cP; 3.090 cP va 1.381 cP. Diéu nay c6 thé giai thich
la do & muc thoi gian ngan & nhiét do (70 - 90°C)
thi c4u truc cta phan ti tinh bot van gitr duoc do
6n dinh va chua ho hoa nén hat tinh bot c6 do nhot
cao nhat trong qua trinh gia nhiét. Nghién cttu cia
Singh va cs (2003) [15] chi ra rang, nhiét do va
thoi gian gia nhiét thich hop gitip phan tir tinh bot
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0 s 10 15 20 Z5 30
-0.1

Thot gian do (giay)

hat nuwoc va truong nd, lam tang kha nang hinh
thanh va 6n dinh gel.

Su tao gel khi 1am nguoi duoc do bang chi s
Setback (SB). O nhiét do 70°C, gia tri SB cao nhat
dat & thoi gian chan 30 giay va gidm dan khi nhiét
do chan tang len. Két qua nay tuong doéng voi két
qua nghién ctru ctia Lin va cs (2020) [22] khi nhiét
do chan tang cao, tinh bot c6 xu huéng thoat nudc
nhiéu hon, gay hién tuwong thoai hoa gel, do d6 gia
tri SB giam.

O nhiét do 90°C, thoi gian chan dai hon (60 -
90 gidy) lam giam dang ké gia tri do nhot. Diéu
nay phu hop véi két qua nghién cttu cta Tester va
Morrison (1990) [23] theo do, thoi gian gia nhiét
dai dan dén pha vo ciu truc gel va giam do nhot
téng thé do su thoat nudc tir hat tinh bot.

Nhin chung, khi chan & nhiét do cao trong
thoi gian dai thi tinh bot sé bi hé héa mot phan.
Qua trinh chan lam giam do nhét cta bot do stc
truong n& thap hon va do tinh bot da bi hé hoa.
Khi tinh bot da duoc ho hoa trudc roi sau dé hod
hoéa lai 1an nita sé gay ra su sut gidm vé do nhot
cua bot [24].

3.5. Do cting gel

Do cimg gel 1a tinh chat quan trong cta cac
san pham tir tinh bot nhu banh, keo, cac san phdm
dang soi [26]. Sau khi chan khoai tir & nhiét do va
thoi gian chan khac nhau, gel bot thu duoc khi két
thac quy trinh tt may do do nhot RVA (Rapid
visco analyzer), gel duoc dé ngudi 24 gio trong ta
mat va stt dung dé do cau trac (Hinh 3).
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Hinh 3. Biéu dé TPA do luc gel ctia bot khoai tir khi duoc chan & 30 gidy véi nhiét do khac nhau (A)
va & 80°C voi thoi gian khac nhau (B)
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Nhu da trinh bay & bang 1, nhiét do va thoi
gian chan tac dong dang ké dén su bién déi do
cung gel cta bot khoai tir. Nhiét do anh huwong chu
yéu 63% su thay déi do cing gel, trong khi thoi
gian chi déng gop khoang 11% (Hinh 1). Su tuwong
tac gitta nhan t6 nhiet do va thoi gian chan anh
hudng 15% dén su thay d6i do cing. Do léch chuin
lon cta cac gia tri trung binh phu hop véi nhiéu
yéu t6 gop phan vao su thay ddi do bén gel cia bot
khoai tir, bao gom ca nhimg tac dong b sung cta
qua trinh thoai hoéa tinh bot.

Két qua & hinh 3 va bang 2 cho thay, & nhiét
do 70°C va 80°C, do cing gel c6 xu huong tang khi
thoi gian chan ting tir 30 - 90 giay. Két qua cho
thay, khi khoai tir duoc chan & 80°C trong 90 giay,
do ctmg gel (0,47 N/cm? ctia mau bot cao hon so
voi do cung gel (0,37 N/cm? caa bot khoai tir khi
duoc chan & nhiét do 80°C trong 30 giay. Viéc
chan trong thoi gian dai hon c6 thé giup tang
cuong su truong nd va két ndi cta cac phan ti. Su
lien két ngang gitta cac phan tir tao diéu kién cho
cac tuong tac hoa hoc va lien két khong cong hoa
tri xay ra nhiéu hon, tir 6 ting cuong do cing cua
gel [25].

O nhiet do 90°C, do cung gel giam ro rét khi
thoi gian chan ting. Diéu nay cé thé duoc giai
thich la do nhiét d6 qua cao gay phan huy hoac
pha vo cac lien két gitta cac phan tt, lam suy yéu
cau truc cta gel. Sy phan hiy do nhiét do cao nay
con cho thay kha nang thiéu hut cia mot mang
ludi lien két do hién tugng ro ri va that thoat
amylose. Amylose dong vai tro quan trong trong
viéc tao ra cac cau trac gel manh, cé thé bi thoat ra
ngoai khoi hé tinh bot khi chiu tdc dong nhiét, dan
dén hinh thanh mang luwoi gel lién tuc [26].

Gel duoc hinh thanh nho vao su lien két gitra
cac phan tr thong qua cac lién két hydro va cac
tuong tac vat ly hoac hoa hoc khac. Khi nhiét @6 va
thoi gian chan phu hop, cac phan tir c6 thé tuong
tac tot hon, gitp tang cuong do cimg va do 6n dinh
ctia gel. Nhiét do qua cao c6 thé gay ra su pha vo
clia cac cau truc nay, lam suy giam tinh chat vat ly
ctia gel. Khi chan & nhiét do 90°C, cau truc cua
polysaccharide bi thoai hoa, lam mat tinh lién két
va dan dén do cung giam. Hon nita, khi xtr ly nhiét
do cao, cac polysaccharide khac nhu pectin va chat
nhay tham gia mang luoi lién két gel 1am gel mém
hon [27].

3.6. Méi tirong quan giita 6 trwong né, tinh
chit nhét va do cimg gel ciia bot khoai tir véi ché
do chan

Céac he so twong quan Pearson dé kiém tra
moi quan hé gitra do truong nd, do nhot RVA va do
ctmg gel voi cac nhan to nhiét do va thoi gian chan
(Bang 3).

Mot s6 hé s6 twong quan dang ké quan sat
duoc gitta do truong no, dd6 nhot va do cing cua
gel trong bo dix liéu hoan chinh dwoc mong doi, vi
cac dic tinh nay c6 mai lien hé voi nhau (Bang 3).
Do truong nd c6 quan hé thuan chiéu manh voi do
nhot cuce tri PV (r = 0,80; p < 0,001), d6 nhot luc gitr
nhiét TV (r=0,75; p < 0,001), d6 nhét giam BD (r =
0,75; p < 0,001) va do nhot cudi FV (r = 0,84; p <
0,001). Bo treong né cé quan hé thuan chiéu trung
binh véi ¢ nhét Iuc lam nguoi SB (r = 0,71; p <
0,01) va do cing gel (r = 0,64; p < 0,01). Nghién
ctru ctia Neeraj va cs (2022) [28] ciing cho két qua
tuong tu, do truong né tinh bot khoai tay cé quan
hé thuan chiéu trung binh (p < 0,01) voi do nhot
cuc tri PV.

Béng 3. Tuwong quan gitta c4c tinh chat chitc niing ctia bot khoai tir va nhan t6 qué trinh chan

N}legndé Thg ég;an PIN | PV v BD FV SB | PT
PIN | 057** | 013
PV | -086%** | 0,09 | 0,80%**
TV | 061 | 016 | 075%*|0,86%**
BD | -0,89*** | 020 | 0,75%**|0,96***| 0,69**
FV | -074** | 001 | 0,84%**|0,03%**| 0,90*** | 0,85%**
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SB -0,68** 0,20 0,71** 1 0,75***| 0,01* 0,80*** 1 0,84***
PT -0,40 0,03 0,30 0,52* 10,49* 0,47* 0,48* 0,33
bC -0,73*** 0,06 0,64** |0,90***| 0,78*** | 0,86*** | 0,80*** | 0,59** | 0,48*

Ghi chu: *, ** va *** khdc biét ding ké ¢ mutc do p < 0,05, 0,01 va 0,001. PV: Peak viscosity; TV:
Trough viscosity; BD: Breakdown,; FV: Final viscosity; SB: Setback; PI’ Pasting temperature; DTN: Do

trirong no; PC: Po cung.

Nhiét do ho héa c6 moi tuong quan thuan
chiéu yéu véi nhot cuc tri PV (r = 0,52; p < 0,05),
TV (r=0,49; p<0,05), BD (r=0,47; p < 0,05) va FV
(r=0,48; p < 0,05). o cing gel ctia bot khoai tir co
moi twong quan thuan chiéu manh (p < 0,001) voi
tat ca do nhot PV, TV, BD, FV va SB. D¢ ctmg gel
bot khoai tir quan hé thuan chiéu trung binh (r =
0,64; p < 0,01) véi do trrong nd va thuan chiéu yéu
voi nhiét do ho hoa (r = 0,48; p < 0,05).

Sau khi gia nhiét, bot da duoc ho hoa sé duoc
lam nguoi va qua trinh hinh thanh gel dién ra do
st lién két gitra cac phan t, su bién tinh protein va
su két tu amylose [29]. Trong qua trinh 1am mat,
hén hop cudi cung c6 do nhot tang lén do su hinh
thanh gel. Do d6, gel c6 do nhot cudi cung PV cao
hon ciing co6 gia tri do cung cao hon, nghia la PV
va do cung c6 quan hé thuan chiéu.

4. KET LUAN

Su 4nh hudng cta nhiét do va thoi gian chan
dén sy bién déi ham luong amygdalin, mau sic va
cac dac tinh chic nang caa bot khoai tir da duoc
danh gia qua xir ly nhiét cac lat ca khoai tit. Nhiét
do chan anh huéng dén khoang 50 - 80% su bién
do6i ctia ham luong amygdalin, cac tinh chat nhot
RVA va d6 cung cta gel bot duoc gitt & nhiét do
4°C trong 24 gio. Trong khi d6, thoi gian chan
dong gop 10 - 30% dén su thay ddi gia tri mau sic
WI, amygdalin, d¢ truong n&, d6 nhét va do cing
gel. Khi tang nhiét do chan sé lam giam ham luong
amygdalin, do truong nd, do nhét, nhiét do ho hoa
va do cimg gel. Do nhot c6 moi quan hé thuan
chiéu voi do truong nd va do cing gel ctia bot
khoai tir. Khi chan & nhiét do ttr 70 - 90°C dan dén
bot khoai tir c6 cac gia tri trung binh giam nhu
ham luong amygdalin tr 73,84 xudng 66,54
mg/100 g CK; do truong nd tir 11,39 xudng 9,06
g/g CK; do nhot cuoi 3.680,67 xuéng con 2.166,33
cP; nhiet do ho hoa 92,43 xuéng con 81,25°C; do

ctmg gel tr 0,37 xuong 0,07 N/cm? nhung anh
huoéng khong dang ké dén gia tri mau sic (L)
91,32 - 91,87 va do trang (WI) 83,41 va 82,60. bo
ctimg gel ctia bot khoai tir c6 méi tuong quan thuan
chiéu voi do nhét voi do treong nd. Ché do chan &
nhiét do 80°C trong 90 gidy cho chat luong bot
khoai tir tot nhat voi ham luong amygdalin thap
nhat 1a 68,38 mg/100 g CK, nhung gia tri do sang
L 93,53; gia tri do trang WI 85,15; do cing gel 0,47
N/cm? va khong thay déi dang ké do truong no
11,14 g/g CK; nhiét do ho héa 92,08°C va do nhot
cudi 3.438,5 cP.
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EFFECT OF BLANCHING ON AMYGDALIN CONTENT AND PHYSICOCHEMICAL PROPERTIES
OF LESSER YAM (Dioscorea esculental) FLOUR

Pham Ho Phuong Anh, Vo Trung Kien’,

Nguyen Nhat Khoa!, Phan Thi Ha Phuong!, Nhan Minh Tri?*"

! Department of Food Technology Can Tho University

?Department of Postharvest Technology,

Institute of Food and Biotechnology, Can Tho University
Abstract

Lesser yam (Dioscorea esculenta 1) helps effectively lower blood glucose levels and exhibits anti-
inflammatory, anti-diabetic and antibacterial properties. However, it also contains the toxin
amygdalin, which imparts bitterness and can cause dizziness. The purpose of this study is to
evaluate the effect of blanching temperature (70, 80, 90°C) and duration (60, 80, 90 seconds) of
the lesser yam slices (2 3 mm thickness) on changes in amygdalin content, color values, swelling
power, RVA viscosity properties, and gel hardness of lesser yam flour. The results show that
blanching temperature plays a dominant role (accounting for 50 - 80%) in reducing amygdalin
content, as well as altering RVA parameters and gel hardness. Blanching time also significantly
contributes (10 - 30%) to changes in color, swelling power, and other properties. Specifically,
increasing the blanching temperatures from 70 to 90°C, the lesser yam flour had lower values for
some properties such as 10% for the amygdalin content, 21% for swelling power, 41% for the final
viscosity, 12% for the pasting temperature decrease 12%, and 81% for the gel hardness but not
much for the color values (L) and whiteness index (WI). The gel hardness of the flour was
positively correlated with its viscosity and swelling capacity. The findings indicated that
blanching at 80°C for 90 seconds was optimal for the lesser yam flour with the lowest amygdalin
(68.38 mg/100g dried weight), but with the highest value of the light color L (93.53), the
whileness index WI (85.15) and gel hardness (0.47N/cm?) and not significant change of swelling
power (11,14 g/g dried weight) and pasting temperature (92.08°C) and final viscosity (3438.5 cP).

Keywords: Amygdalin, blanching, color, lesser yam flour, gel hardness, viscosity.
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PHAN LAP, DANH GIA DO NHAY VOI KHANG SINH
CUA VI KHUAN Flavobacterium columnare
GAY BENH TREN CA CHEP NUGOI TAI MIEN BAC

Truong Pinh Hoai' *, Bang Thi Hoal!, Tran Thi Trinh!, Nguyén Thi Thanh Loan?,
Nguyén Vin Phong!, Nguyén Thi Hrong Giang?®, Doan Thi Nhinh', Kim Van Van!

!Khoa Thuy san, Hoc vién Nong nghiép Viét Nam
? Trung tam Chan dodn Thu y Trung uong
? Khoa Thu y, Hoc vién Nong nghiép Viét Nam

"Email’ tdhoai@vnua.edu.vn

TOM TAT

Nghién cttu duoc thue hién nham xac dinh mot s6 ddu hiéu dac trung cta bénh, phan lap, dinh
danh va danh gia hién trang khang khang sinh cta vi khudn Flavobacterium columnare giy bénh
trén ca chép & mot so tinh mién Bac. Téng so6 145 mau ca chép nghi nhiém £ columnare duoc
thu tir 27 ho nuoi thuoc 3 tinh/thanh: Ha N¢i, Hai Duong va Bac Ninh dé phuc vu nghién ctru.
Két qua cho thdy, mau ca chép nhiém bénh c6 cac diu hiéu dac trung nhu: Mang xo trang, hoai
ttr, X0 vay va da bac mau. Cac ching phan 1ap duoc tir ca nhiém bénh déu co khuén lac vang,
dang ré dac trung, bam sau vao mat thach, vi khuan Gram am, dang soi, c6 tinh di dong. Sau khi
giam dinh sinh hoéa va sinh hoc phan tit 27 chung vi khudn dai dién cta 27 ho nuoi (1 ching/ho)
cho thdy, cac ching phan lap duoc déu 1a vi khudn F. columnare. Két qua cdm nhiém mot chiing
dai dien bang phuong phap ngam xac dinh liéu gay chét 50% (LD-,) 1a 3,8 x 10° CFU/ml, c4a cam
nhiém biéu hién cac dau hiéu dién hinh ctia bénh tuong tw mau thu ngoai te nhién. Vi khudn £
columnare giy bénh trén ca chép c6 ty 1&é nhay cao véi 5/6 loai khang sinh doxycycline,
oxytetracycline, amoxicillin, florfenicol, erythromycin, trong khi ty 1é chiing khang voi hon hop
khéang sinh sulfamethoxazole/trimethoprim kha cao (25,9%). Két qua nghién ctru da cung cép
thong tin quan trong phuc vu chin doan va la co s& dé xay dung bién phap phong va kiém soat

bénh.

Tir khoa: Flavobacterium columnare, phin Iip, khing khing sinh, cd chép.

1. DAT VAN DE

Ca chép (Cyprinus carpio) 1a loai ca nudc ngot
c6 chat luong thit ngon, c6 mui thom va dé ché
bién. Tuy nhién, ciing giong nhw nhiéu loai ca kinh
té khac, nguoi nuoi ca chép gap phai nhimg kho
khan, dac biét 1a dich bénh ngay cang phc tap.
Mot s6 bénh nguy hiém nhu Koi Herpesvirus
(KHV), bénh hoai tr ba dau do Myxobolus giy ra
[11. Vi khudn F  columnarethuoc ho
Flavobacteriaceae thuong phat trién quanh nam,
nhung phat trién manh va gay bénh ning nhat khi
nhiét do nuoc thap. Theo nghién ctu cia Zhao va
cs (2016) [2], vi khudn nay gay bénh cho ca chép
va gay thiét hai lon vé kinh té cho nguoi nuoi.
Ngoai ra, tic nhan nay cing da duwoc bao cao gay

thiet hai cho nghé nuoi ca nudc ngot khac nhu: Ca
ro phi, trdm cd, chép, ca da tron [3 - 5]. Bénh gay
ra cac biéu hién nhu: Hoai tt mang, xo mon vay,
tén thuong da, kém an va ty 1é chét cao [6]. Trong
mot so truong hop gay nhiém trung huyét khi vi
khué4n xam nhap tir cac tén thuong bén ngoai vao
trong co thé [7]. Su hién dién ctia cac ton thuong
trén mang, da va vay cta ca bi bénh cho thay, vi
khuin F. columnarec6 thé sit dung chat nhay da
ca lam chat nén dé phat trién va viéc tiép xuc voi
chat nay sé lam thay déi su biéu hién va lien quan
dén su xam nhap bén ngoai bé mat cta ca.

Khi hau vu thu dong va dong xuan & mién Bac
Viét Nam 1a moét trong nhimg diéu kién thuan loi
cho vi khudn F. columnare phat trién. Theo nghién
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cttu ctia Suomalainen va cs (2006) [8], bénh do F.
columnare thuong bung phat & diéu kién nhiét do
23 - 28°C, day ctng la mot trong nhitng nguyén
nhan khién vi khuin F. columnare xuat hién ngay
cang nhiéu va dién bién phuc tap. Thuc té€ cho
thay, nhiéu loai c4 nué6i & mién Bac nhu ro phi [9],
tram c6 [10], nheo My [11] da nhiém bénh va gay
thiét hai 16n cho nguoi nuoi.

Mac du bénh vi khuan F columnare da duwoc
bao c4o trén nhiéu loai ca, tuy nhién tai Viet Nam
chua c6 cac nghién cttu vé bénh F. columnare trén
ca chép. Nghién ctru nay duoc thuc hién dé phan
lap, danh gia cac dac diém bénh hoc chi yéu va
tinh trang khang khang sinh cta F. columnare
trén ca chép nuoéi tai mot so tinh mién Bac dé cung
cap thong tin phuc vu qua trinh kiém soat va
phong ngtra hiéu qua dich bénh tai Viét Nam.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Nghién ctu duoc thuc hién trén 145 mau ca
chép c6 cac biéu hién nghi nhiém bénh do vi
khuan F. columnare duwoc thu tir cac dot bung phat
bénh tai cac vung nudi & mién Bic nam 2023.
Dung cu, may moc va hoa chat phuc vu cho qua
trinh thu mau, nuoi cdy, phan 1ap, dinh danh vi
khuén, danh gia mic khang khang sinh, hé thong
bé dé cam nhiém va khang dinh tic nhan gay bénh
sau phan lap.

2.2. Phuong phap nghién ctru
2.2.1. Thu mau va sang loc mau nghi nhiém

145 mau ca chép duoc thu tir 27 ho nuoi tai 3
tinh/thanh 1a: Ha Noi (n = 37), Hai Duong (n =
71), Bac Ninh (n = 37) c6 dau hiéu nghi nhiém
bénh do vi khuin F. columnare bao gobm mang xo
trang, hoac xam vang, co thé xuat hién cac ving
nhat mau, xo tia vay theo mo ta cta cac nghién
ctru trude do dé phuc vu nghién ctru [3]. Ca nhiém
bénh duoc van chuyén vé phong thi nghiém bang
phuong phap van chuyén kin hodc van chuyén
lanh.

Mau ca sau khi thu duoc sang loc so bo su co
mat ctia vi khuan Gram am, dang soi manh & cac vi
tri ton thuong bang phuong phap nhuém Gram
theo mo ta ctia Declercq va cs (2013) [3] trudc khi

nuodi cdy, phan lap. Cac d4u hiéu 1am sang va dic
diém beénh tich cua cé sau sang loc duoc ghi chép
dé téng hop va nhan dién cac dau hiéu dic trung
cta bénh.

2.2.2. Nuoi cay va phan Iip vi khuan

Mau bénh tai cac vi tri tén thwong trén mang,
da sau khi sang loc c6 su xuat hién ctia vi khuan
dang soi duoc ria cay trén moi truong Tryptone
Yeast Extract Salts (TYES) [12]. Cac chung vi
khuén co6 khuédn lac mau vang, dang ré phat trién
sau 32 - 48 gio' & nhiét do 28°C duoc phan lap va
céy thuan sé dugc tién hanh tach dé nuoi cay va
duwoc luu git trong moéi truong co6 b sung
glyceron ¢ diéu kién -80°C.

2.2.3. Xdc dinh dic diém hinh thai, sinh hoa

Cac dac diém hinh thai, sinh hoa ctia ching
vi khudn thuan sé duoc xac dinh thong qua
nhuém Gram; soi twoi xac dinh dac tinh di dong,
thit cac phan tmg catalase, oxidase, hap thu thuoc
thir red congo duoc tién hanh theo huong dan cta
kit thi; thit sac t6 flexirubin bang dung dich KOH
20% theo mo ta cua Nicky B. Buller (2004) [13].
Cac dac tinh hinh thai, sinh hoa sé duoc so sanh
mtc do twong dong véi ching chuidn ZF
columnare ATCC 49513.

2.2.4. Phuong phap tich chiét ADN va gidm
dinh vi khudn bang sinh hoc phan tir

Cac ching vi khudn sau dinh danh so bo bang
phuong phap sinh hoa, duoc giam dinh bang
phuong phap sinh hoc phan t. Vi khuin thuan
duoc nuoi cdy, thu sinh khoi va duoc tach chiét
bang kit Instagen (Bio-rad, My) theo huéng dan
ctia nha san xuat. ADN cua cac chung vi khudn
sau khi tach chiét duoc bao quan & diéu kién -
20°C. Cap moi dac hiéu xac dinh loai F. columnare
theo nghién cttu cia Welker va cs (2005) [14]
duoc xac dinh dé xac dinh su c6 mat ctia gen dich

ISR voi moi xuoi FCISRFL:
TGCGGCTGGATCACCTCCTTTCTAGAGACA;
moi nguoc FCISRR:

TAATYRCTAAAGATGTTCTTTCTACTTGTTTG

(kich co doan gen khuéch dai khoang 450 — 550
bp). Hon hop ctia phan tng PCR bao gom: 10 ul
Gotag green Master Mix (Promega, Anh), 1,5 ul
moi primer xudi va nguoc, 4 pl nude tach ADN, 3
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pl mau ADN. Chu trinh nhiét cho phan tmg PCR:
Tién bién tinh & nhiét do 94°C trong 5 phut; 40 chu
ky lap lai voi bién tinh & nhiét do 94°C trong 30
gidy, gan moi & nhiet do 55°C trong 45 giay, kéo
dai & nhiét @6 72°C trong 60 giay va giai doan kéo
dai sau cung & nhiét d6 72°C trong 7 phut. ADN
cua chiang F. columnare ATCC 49513 duoc sk
dung lam d6i ching dwong, doi ching am 1a hon
hop phan tmg khong chita ADN va duoc thay bang
PBS. Qua trinh dién di st dung ban gel 1,5%
agarose nhuom bang dung dich Redsafe (Intron,
Han Quoc) va dung dich dém Tris-Boarate-EDTA
(TBE) duoc thuc hién ¢ hiéu dién thé 100 V cuong
do 100 mA trong thoi gian 30 phut. Két qua dién di
duoc chup bang hé thong Gel imager (Bio-Rad,
My).

2.2.5. Phuong phdp cdm nhiém va xdc dinh
liéu gay chét 50% (LDs,)

Lua chon ngau nhién 1 ching vi khuan (FC-
CC-HN-06) sau khi giam dinh PCR dé tién hanh
cam nhiém trén c4 chép bang phuong phap ngam
[10]. C4 chép (35 — 40 g/con) duoc nudi thuan
trong bé 1.000 L, c6 suc khi va cho an 3% khoi
luong co thé/ngay va thich nghi trong 1 tuan. Vi
khudn F. columnare thuan duoc tién hanh nudi
tang sinh trong 1 L méi truong TYES & nhiét do
28°C trong 48 gio. Vi khuin duoc thu sinh khoi va
xac dinh mat do ban dau bang phuong phap chang
cay trén dia thach. Sau do, vi khudn sé duoc diéu
chinh vé mat do 10'° CFU/ml. Chang vi khuén tiép
tuc duoc pha loang vao 5 L nudc sach dé dat cac
nong do 10% 10% 10°, 10°, 10’CFU/ml dé ngam
cam nhiém. C4 cam nhiém c6 khoi luong 25 g
duoc nudi thuan 1 tuan trudce khi thi nghiém. Tién
hanh cam nhiém bang phuwong phap ngam 15
con/bé 5 L chtta cac nong do vi khudn khac nhau
da duoc chuén bi trudc do va 16 doi ching khong
duoc cam nhiém vi khudn. Sau khi ngam cam
nhiém 2 gi®, ca sé dugc vot chuyén sang bé nuoi
120 L ¢6 suc khi va theo doi trong 14 ngay. Moi
nong do vi khuidn cam nhiém va 16 déi chimg duwoc
lap lai 3 lan.

Céac yéu to moi truong tai cac 16 thi nghiém
duwoc duy tri trong khoang phu hop véi sw phat
trién binh thuong ctia ca (pH = 7 - 7,5; NO, = 0
mg/l, NH; < 0,01 mg/l). Ty l¢ song ctia cad cam

nhiém va d4u hiéu 1am sang cta bénh sé duogc ghi
chép hing ngay. Ca chét sé duoc thu dé xac dinh
lai vi khu4n bang phuong phap nhu¢m Gram, soi
tuoi quan sat sy xuat hién cua vi khudn trén da,
mang, phan lap va gidm dinh nhanh bang PCR.
Liéu gay chét 50% ca thi nghiem (LD, duoc xac
dinh theo cong thic ctia Reed va Muench (1938)
[15] nhu sau:

LD50 = 10**%, trong d6 x = (50 - PL) /(PH - PL)

Trong d6: a la s6 luy thitra cia nong do vi
khu4n tiem ma tai do gay chét can dudi 50%; PH 1a
ty 1é chét tich luy can trén 50%; PL 1a ty 1é chét tich
luy can dudi 50%.

2.2.6. Phuong phiap danh gida murc do
nhay/khang cua vi khuan vor khang sinh

Téng so 27 chiang vi khuin F. columnare sau
khi dinh danh thanh cong bang phuong phap gidm
dinh PCR duwoc danh gia tinh trang khang khang
sinh, st dung 6 loai khang sinh dwogc phép st dung
trong nudi trong thuy san bao gom: Erythromycin
(Er, 15 yg); amoxicilin (Ax, 10 pg);
esulfamethoxazole/trimethoprim (BT, 23,75/1,25
ng); florfenicol (Fl, 30 pg); doxycycline (Dx, 30
ng), oxytetracycline (OTC, 30 ng). Cac chiang vi
khuin sau khi duwgc nuéi cdy thuan trong moi
truong long Mueller Hinton Broth (MHB) pha
loang (4 g/1) sau 36 gio & nhiét do 28°C. Sau do,
dich vi khuan sé duoc duoc diéu chinh vé mat do
khoang 1 x 10® CFU/ml & muc 0,5 theo thang
chuan McFarland va duoc tiép tuc pha loang theo
ty 1é 1: 100 bang méi truong MHB. Tién hanh hat
50 ul dich khu4n sau pha loang chang déu lén dia
thach Mueller-Hinton (4 g/L MHB + 17 g/L agar).
Cac tdm khang sinh (Oxoid, Hampshire, Anh)
duoc dat déu len dia thach sau khi chang cdy. Cac
dia khang sinh duoc 4 & nhiét 28°C sau 48 gio
duoc tién hanh do kich thuéc vong vo khudn dé
danh gia tinh nhay/khang cta 6 loai khang sinh
voi vi khuan F. columnare theo CLSI (2016) [16],
CLSI (2020) [17]. St dung phuong phap dia khang
sinh khuéch tan cho nhom vi khuan chuyén dong
truot theo huwong dan cua CLSI (2020) [17] dé
danh gia muc do khang/nhay cta vi khuidn F
columnare d6i voi khang sinh.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 6/2025 33



KHOA HOC & CONG NGHE

2.2.7. Phurong phap xit Iy so liéu

S6 liéu vé ty 1é ca chét tich lay trong qua trinh
cam nhiém, mic do khang/nhay ctia vi khuén voi
ting loai khang sinh duoc téng hop va phan tich
bang phan mém Excel 2016.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua sang loc mau va kiém tra lam
sang ca bénh

Trong téng s6 145 mau ca chép cé biéu hién
bac da, xo vay, mang xo trang hodc hoai t&¢ (Hinh
1A-C) duwoc thu va sang loc tir 27 ho nuoi tai 3
tinh/thanh 1a: Ha No¢i, Bac Ninh, Hai Duong dé

T Lol »

".)

dua vao phan 1ap vi khuin. Két qua soi twoi va
nhuoém Gram mau ving mang, da tén thuong phat
hién vi khudn dang manh, Gram (-), c6 kha nang
di dong truot tap trung thanh cum tai dam chat
nhay trén to mang, da (Hinh 1D, E). Tuy nhién,
két qua giai phau khong phat hién dac diém bénh
tich trén ca bénh, gan, than ca mot sé6 mau chi co
biéu hién sung nhe, khong phat hién vi khuan xam
nhap trong cac co quan nay. Két qua vé dac diém
vi khu4n khi soi twoi va nhuém vi khudn déu tuong
déng voi két qua nghién ctu trudoc day trén ca
chép nhiém F. columnare [18, 19].

. 4 | & J 3 '.
PR eeLE, ,1;‘;2&‘ B b —
Hinh 1. Két qua kiém tra lam sang mau c4 chép c6 biéu hién bac da, tring mang
Ghi chu: A: C4 chép biéu hién bac da, xo vay; B, C: Mang bac trdng hodc hoai tii; D: Vi khuan Gram
() dang soi manh ¢ ving mang, da ton thuong khi soi twoi; E: Mau nhot mang tuor diroc nhuéom Gram.
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Vi khuén F. columnare giy anh huong chu yéu
bén ngoai co thé ca, dac biét la mang, vay, da ctia ca
va c6 thé gay nhiém triing toan than trong nhimng
truong hop nghiém trong. Cac tén thuong cé mic
do nghiém trong khéac nhau, ttr d6m trang bac dén
cac mang trang giy xo, mon va xung huyét tién
trién thanh tinh trang viém 16n va cac tén thuong
hoai ttr [20]. Cac dau hiéu dac trung ctia vi khuan
F. columnare gay ra trén ca ciing da dugc ghi nhan
trén nhiéu loai ca nudc ngot trén thé gioi [21] va
trén mot so loai ca nudc ngot tai Viet Nam [9, 10].
Da4u hiéu dac trung nhu: Tia mang xo, bac mau xuat
hién cac viing trang bac va mat mau trén co thé ca
bénh ghi nhan duoc trén ca ca chép nhiém F
columnare trong nghién cttu nay hoan toan tuong
déng véi cac két qua cong bo trude do trén ca chép
[18], ca chép Koi [22]. Ngoai ra, cac dau hiéu nay
cing duoc ghi nhan trén cac loai khac nhu: Ro phi
[9], tram cé [10], tra [23], nheo My [11]. Cac
nghién ctu da ching minh rang, c4 nhiém
F. columnarebi tén thuong mang nghiém trong, ca
chét nhanh va anh huong tiéu cuc dén phan tng
mién dich b4m sinh va ting cac phan tmg gay viem
0 ca chép [19]. Cac nghién ctu trudée do cung ghi
nhan vi khuin F. columnare it tAn cong va nhiém
Va0 cac co quan noi tang [3], vi vay khong xuat hién

cac bénh tich & ndi quan cta ca.

3.2. Két qua phan 1ap va dinh dang tdc nhan
giy bénh

C4 c6 dau hiéu dac trung 1a tring da, mang
déu c6 su hien dién cua vi khudn va duoc phan lap
thanh cong. Téng s6 27 ching vi khuin dai dién
cia 27 ho nuoi (1 chung/ho) duoc st dung dé
dinh danh. Cac chiing vi khuan phat trién tot trén
moi truong dinh duong TYES & nhiét do 28°C sau
48 gio, khuin lac mau vang, dang ré lan rong, co

xu huéng bam chat vao thach.

Két qua danh gia cho thay, 27/27 ching déu
cO cac dic diém vé hinh thai, sinh héa cua vi
khuédn F. columare nhu: Khuén lac vang, dang ré
ddc trung, lan rong, 16i va bam sau vao bé mat
thach trén méi truong TYES. Kich thuoc khuan lac
khoang 0,5 - 0,3 mm sau 36 — 48 gio nuoi cay.
Nhuom Gram vi khudn xac dinh vi khudn Gram
am, dang soi manh, kich thuéc khoang 0,5-1,0 x 4
- 10 pym (Hinh 2). Vi khu4n c6 kha nang chuyén
dong truot trén dia thach, phan tng duong tinh véi
cac thuoc thir catalase, oxidase, flexirubin va red
congo. Cac dac diém vé hinh thai va sinh héa cua
vi khuin trong nghién ctru nay cing duoc ghi
nhan trong cac nghién ctru trudéc do trén ca chép
[18]. Cac dac diém sinh hoéa thu duoc déu tuong
déng voi cac dac diém trén chiung chudn F
columare ATCC 49513 (Bang 1).

Hinh 2. Hinh thai khuén lac va hinh dang vi khuin nghi . columnare phan lap tir c4 chép nhiém bénh

Ghi chu: A, B: Hinh thdi vi khudn F. columnare trén cytophagar sau 48 gior nuoi cay; C: Hinh

dang vi khudn sau nuoi cay thuan.
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Bang 1. Két qua thir mét s dic tinh hinh thai, sinh ho4 ctia cac ching vi khudn

F. columnare phan 1ap dugc tir ca chép nhiém bénh

L . o , Ching phan 1ap tir ca chép Ching chudn £
bac tinh sinh thai, sinh héa nhiém benh (1 = 27) columnare
ATCC 49513

Gram - -

Phat trién trén TSA - -

Hinh thai khuén lac trén cytophagar Ré Ré
Hinh thai vi khuin Soi manh Soi manh
Di dong truot + +
Oxidase + +
Catalase + +
Flexirubin + +

Red congo + +

Ghi chu: (+): Phan ung duong tinh; ): Phan ung 4m tinh.

Két qué giam dinh PCR déi voi 27 ching dai €O moi khoang 550 bp thu duoc ciing twong déng
voi két qua PCR trén ca tram cé cta Truong Dinh
Hoai va cs (2022) [10]. Qua qua trinh danh gia
columnare, kich co doan moi khoang 550 bp, tring hin,h thai, sinh hfl)a va giflm dinh bang PhU@g
véi vi tri xudt hién vach ciia ching ddi ching phap PCR cho thay, 27 ching dwoc dua vao danh
duong F. columnare ATCC 49513 (Hinh 3). Kich 814 déu la vi khuan £ columnare.

dién sau thtt sinh hoa cho két qua 27/27 ching
duong tinh voi doan moi dac hiéu cho loai F

95 108 T 24 138 N¥ P

Hinh 3. Két qua giam dinh . columnare &ai dién tir ca chép bang ky thuat PCR

Ghi chi: M: Marker. Giéng 1 - 13- 13 chung vi khuan dai dién phan Igp duoc tir ca chép nhiém bénh;
N: Doi ching am; P: Poi ching duong (ching F. columnare ATCC 49513).
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3.3. Két qua x4c dinh liéu gay chét 50% (LDs,)

Két qua theo doi dién bién ca chét sau khi cam
nhiém vi khuan F. columnare trén ca chép sau 14
ngay theo doi cho thay, tai nong d6 cam nhiém cao
nhat 10" CFU/ml, ca bat dau chét sau 24 - 48 gid
ngam va tang lén 71,1% sau 14 ngay theo doi. Tai
nong do thap hon 10° CFU/mL, ty 1é chét ca & muc
6,7% sau 48 gio ngam, dat 55,6% sau 14 ngay theo
doi. Trong khi d6, & cac nong do thap (10°, 10%, 10°
CFU/mL) ty lé ca chét bat dau gidm, chi dat muc
6,7 - 13,3% sau 3 - 5 ngay ngam, voi ty 1é chét tuong
tng sau 14 ngay tiém la: 42,2, 28,9, 22,2%. Ngoai
ra, tai 10 c6 néong do thap nhat (10* CFU/mL), ca
bat dau chét sau 5 ngay tiém va chi dat muc 15,6%
sau 14 ngay theo do6i (Hinh 4).

Két qua phan tich liéu gay chét LDs, cho thay,
gié tri LD;, ctia chiing 1a 3,8 x 10° CFU/mL. Quan
sat biéu hién ca cam nhiém tai cac 16 thi nghiém ca
trueoc khi chét déu co cac dau hiéu dién hinh bao
gom: Lo do, boi gan mat nudc, nap mang chuyén
dong nhanh, c6 cac biéu hién ngat va thiéu khi.
Sau khi thuc hién giai phau, kiém tra ca thi
nghiém cho thay, tit cd mau c4 chét hoac gan chét
déu co6 cac biéu hien: Mang xuat hién cac ving
hoai t&t va bac mau, da xuat hién cidc mang nhot
nhat mic du cac dic diém bac da chua thé hién ro
nét nhu ca mac bénh ty nhién. Mot s6 mau ca chét
sau 7 - 10 ngady mang c6 biéu hién tia mang xo
trang, hoai t& ning (Hinh 5). Trong khi do, tai 10
doi ching ca van khoe manh va khong cé cac dau
hiéu bénh ly bat thuong.
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Hinh 4. Két qua theo doi ty 1é ca chét sau cam nhiém

Miutc @6 doc luc va kha nang giy bénh cta vi
khudn F. Columnare trén ca chép trong nghién
ctru nay kha twong dong voi két qua nghién ctu
truoc do trén thé gioi, nghién ctru ctia Pradhan va
cs (2019) [19] cam nhiém trén ca chép voi gia tri
LD;, khoang 6 x 10° CFU/mL. Ngoai ra, mic do
doc luc cta vi khuin F. columnare trong nghién
ctru nay ciing twong déng voi gia tri LD, trén c4 ro
phi van, dao dong tir 1,1 x 10°- 3,2 x 10° CFU/mL
[24]. Dac tinh doc luc va kha nang giy bénh cua
vi khuidn F. columnare lién quan kha nang gan
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bam lén bé mat mang c4, kha nang hinh thanh 16p
mang sinh hoc (biofilm) trén bé mat mang can tré
hiap thu oxygen va san sinh capsular
polysaccharide gitp xam 14m hé mién dich vat cha
[3, 25]. Cac vung ton thuong trén mang do vi
khuin gay ra lam mang bi xo, bac trang, gay can
tré ho hap cta c4, trong khi ving tén thuong trén
da anh hudng dén kha nang diéu hoa ap suat tham
thau cta co thé, boi nhiém cac loai vi khuin gay
bénh khac, gay chét doi tuong nuoi [3, 18].
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Hinh 5. Ca chép nhiém bénh trong qua trinh cam nhiém

Ghi chu: A: C4 cdm nhiém co6 dau hién dom bac mau trén da, mon vay va dé bong vay; B: Bac va hoai
tir mang; C: Vi khudn tp trung thanh dim Ion trén cdc wing ton thuong.

3.4. Mtc d6 khang khang sinh cta vi khuin F.
columnare gay bénh trén ca chép

Két qua danh gia mac khang/nhay cua 27
chung vi khuin F. columnare phan lap tir ca chép
nhiém bénh d6i véi 6 loai khang sinh duoc phép st
dung trong nuéi trong thay san bao gom:
Doxycycline, florfenicol, amoxicillin,
sulfamethoxazole/trimethoprim,  erythromyecin,
oxytetracycline. Két qua thit nghiém cho thay, hau
hét cac ching vi khuadn déu c6 do nhay cao voi 5/6
loai khang sinh duoc thit nghiém, ty 1&é nhay dao
dong 70,4 — 96,3%. Tuy nhién, ngoai trir khang sinh

sulfamethoxazole/trimethoprim (Bt) da c6 xu
huong suy giam voi muc do nhay chi dat 40,0%
(Bang 4). Ngoai ra, khong c6 chiing vi khuin nao
trong nghién ctu nay khang véi cac loai khang
sinh  doxycycline, amoxicillin, florfenicol,
oxytetracycline; ty 1é nhay voi 4 loai khang sinh
nay ctng dat & muc cao twong ung la 96,3; 88,9;
92,6%; 88,9%. Bén canh do, 70,4% s6 chiing nhay
v6i khang sinh erythromycin va chi 7,4% ching
khang vdi loai khang sinh nay, trong khi c6 dén
25,9% chung co6 ty lé khang v6i hon hop khang
sinh sulfamethoxazole/trimethoprim (Bt).

Bang 4. Két qua thir khang sinh d6 d6i véi 27 chiing F. columnarephan 1ap tir ca chép

Nhay Nhay trung binh | Khang
STT| Teén khang sinh Ki hiéu
n %)
1 [Doxycycline Dx 96,3 3,7 0,0
2 ?g;?f;ggﬁfﬂe Bt 40,7 33,3 25,9
3 |Amoxicillin Ax 88,9 11,1 0,0
4 |Erythromycin Er 70,4 22,2 7.4
5 |Florfenicol Fl 92,6 7.4 0,0
6 |Oxytetracycline T30 88,9 11,1 0,0

Ghi chu: * TB: Trung binh
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Hinh 6. Thir khang sinh dé véi 6 loai khang sinh

Mtc khang/nhay cta vi khudn F. columnare
trong nghién cttu nay twong déng véi cac két qua
da duwoc cong bo trudc do trén cac loai ca nudc
ngot khac [3, 10, 23]. Ty 1é nhay cao d6i voi 5/6
loai khang sinh ghi nhan dugc trong nghién cttu
cing da duoc Truong Pinh Hoai va cs (2022) [10]
bao céo trén ca tram cé. Tuy nhién, ty 1é nhay cta
hon hop khang sinh
sulfamethoxazole/trimethoprim (Bt) trong nghién
ctru (40,0%) c6 muc nhay thap hon so véi F
columnare phan lap tir ca tram co (56%) [10] va
cao hon so voi F. columnare phan lap tir ca tra
(30%) [23]. Mac du vi khudn F. columnare mic
nhay cao d6i voi cac loai khang sinh trong cac
nghién ctru nay, viec diéu tri thuc t€ doi voi loai vi
khuén nay gap rat nhiéu kho khan, do tinh trang
khang thuoc, vi khuin tap trung bén ngoai da,
mang nén it bi anh huéng boi khang sinh theo
duong an [10]. Do vay, trong thoi gian toi can tap
trung vao viéc tim kiém cac bién phap phong
bénh, diéu chinh mat do nuo6i phu hop va kiém
soat cac thong s6 chat luwong nudc, st dung vi sinh
dé trc ché vi khudn trong nudc la gidi phap can
duoc nghién ctru va trién khai dé kiém soat bénh
do vi khuin F. Columnare gay ra [3].

4. KET LUAN

Ca chép nhiém bénh do Flavorbacterium
columnare gay ra c6 cac dau hiéu dac trung nhu:
Mang xo trang, hoai tt, xo vay va bac da. Cac
chung phan 1ap duoc déu c6 khuén lac vang, dang
ré dac trung, bam sau vao mat thach, vi khuin
Gram am, dang soi, di dong. Két qua cam nhiém
bang phuong phap ngam xac dinh liéu gay chét
50% (LDs,) ctia chtng dai dién 1a 3,8 x 10°CFU/ml,
vi khuan phan 1ap duoc doc luc trén ca chép voi
cac biéu hién tuong ddéng véi ca bi bénh tuw nhién.

Vi khuin F. columnare gay bénh trén ca ca chép
c6 ty lé nhay voi 5/6 loai khang sinh la
doxycycline, oxytetracycline, amoxicillin,
florfenicol, erythromycin, trong khi ty 1é¢ khang véi
sulfamethoxazole/trimethoprim & muc kha cao
(25,9%). ’
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ISOLATION AND EVALUATION OF ANTIBIOTIC SENSITIVITY OF Flavobacterium
columnare CAUSING DISEASE IN FARMED COMMON CARP IN NORTHERN VIETNAM

Truong Dinh Hoai', Dang Thi Hoa?, Tran Thi Trinh!, Nguyen Thi Thanh Loan?,
Nguyen Van Phong!, Nguyen Thi Huong Giang?®, Doan Thi Nhinh!, Kim Van Van!

! Faculty of Fisheries, Vietnam National University of Agriculture

“Faculty of Veterinary Medicine, Vietnam National University of Agriculture

?National Centre for Veterinary Diagnosis

Abstract

The study was conducted to identify specific disease characteristics, isolate, identify and evaluate
the antibiotic resistance status of the bacterium Flavobacterium columnare, which causes disease
in common carp in some northern provinces of Vietnam. A total of 145 samples of suspected £
columnareinfected common carp were collected from 27 farms across three provinces: Ha Noi,
Hai Duong, Bac Ninh. The results showed that infected common carp exhibited typical signs
such as pale gills, necrosis, fin erosion and discolored skin. The isolated strains displayed yellow
colonies with a characteristic rootlike appearance, adhered deeply to agar surfaces, and were
identified as gram-negative, filamentous, motile bacteria. Biochemical and molecular assessments
confirmed that all 27 isolates were Flavobacterium columnare. The experimental challenge tests
using an immersion method with a representative strain determined the lethal dose 50% (LDs,) as
3.8 x 10° CFU/ml, and infected fish showed typical symptoms of the natural disease. F.
columnare was found to have high sensitivity to five out of six antibiotics: Doxycycline,
Oxytetracycline, Amoxicillin, Florfenicol, Erythromycin, while showing a relatively high
resistance rate (25.9%) to Sulfamethoxazole/Trimethoprim. These findings provide crucial
information for diagnosing and forming the basis for developing preventive and control measures

for the disease.

Keywords: Flavobacterium columnare, isolation, antibiotic resistance, common carp.
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QUAN HE GIUA MOT SO DAC TiNH CUA BAT FERALIT
VANG B0 VOI RUNG TRONG THONG BA LA (Pinus
kesiya Royle ex Gordon) TAI KHU VUC BAO LAM

THUOC TiNH LAM DONG

TOM TAT

Leé Vin Cuong”
"Truong Pai hoc Lam nghiép, Phan hiéu Pong Nai
"Email- cuongviu. 90@gmail.com

Muc tiéu ctia nghién cttu nay 1a phan tich quan heé gitta mot s6 dac tinh cta dat feralit vang d6
trén da phién sét voi rimg trong Thong ba 14. S6 lieu nghién ctru bao gom 20 6 tiéu chudn 500 m?
va 100 phau dien dat. Két qua nghién cttu da chi ra rang: (1) Su phat trién cta rimg trong Thong
ba la dan dén giam pH, dung trong va ham luong cat, nhung lam tang do 4m dat, ham luong sét
va thit, ham luong cac bon hitu co, chat hitu co, nito tong so, phot pho téng s6 va lan dé tieu; (2)
Ham luong chat hitu co trong dat feralit vang do duéi tan cta rimg trong Thong ba 14 khong chi
phu thudc vao 4 yéu t6 ctia dat nhu: Dung trong, pH H,0, nito téng s6 va phot pho dé tiéu, ma
con ca sinh khoi cay tang thap, khai luong vat roi rung trén san rimg, chi s6 phtrc tap vé cau tric

va trir luong g6 cta rimg trong Thong ba 14.

Tt khéa: Rung trong Thong ba 14, dat feralit vang do, chi sé phiic tap vé cau tric, sinh khoi cay

tan duoi, vt roi rung.

1. BAT VAN BE

bat 1a gia do va nguon cung cap chat khoang
va nudc cho thuc vat. Trong qua trinh song, ring
tra lai dat nhimg chat khoang ma chung 14y di. Hai
qua trinh nay ton tai moéi quan hé chat che véi
nhau [1]. Pong thai bién d6i ctia dat va chu trinh
chat khoang dudi tan rimg thay ddi tuy theo loai
cay g6 va kiéu rumg [1, 2]. Vi thé, nhing kién thirc
vé moi quan hé gitta rimg voi dat 1a can ca khoa
hoc d@é xay dung ly thuyét vé rimg va cac phuong
thitc 1am sinh.

Thong ba 1a (Pinus kesiva Royle ex Gordon)
thich nghi véi khi hau nui cao nhiét doi [3]. O Viet
Nam, loai cay g6 nay da duoc trong rimng tap trung
& khu vuce Tay Nguyén nham cung cip gb dé san
xuat bot gidy, xay dung va lam d6 moc gia dung.
Téng dién tich rimg tréng ctia tinh Lam Dong 1a
77.157,66 ha (100%) [4]; trong do, rimg tréng
Thong ba 14 tai khu viec huyén Bao Lam 1a 2.009,8
ha (2,6%). Truoc day, da co mot s6 nghién ctru vé
sinh trudng va sinh khéi cta rimg trong Thong ba
l1a [5 - 7]. Tuy nhién, nhitng nghién ctru nay van
chua 1am ro6 quan hé qua lai gita dat véi rimg

trong Thong ba 14, gay ra nhitng kho khan cho
viéc xay dung cac ky thuat tréng, nuoi duong va
khai thac d6i voi rimg trong Thong ba 14a. Xuat
phat tir nhitng van dé trén, muc tiéu cta nghién
ctru nay 1a phan tich quan he gitta mot s6 dic tinh
ctia dat vang do trén da phién sét voi ring trong
Thong ba 1a. Gia thuyét ctia nghién ctru 1a cac dac
tinh ctia dat feralit vang d6 khong thay ddi theo
tudi cta ring trong Thong ba 14. Gia thuyét nay
duoc lam ro théong qua xay dung ma tran tuong
quan gitta cac dic tinh cta dat feralit vang do voi
dic tinh cta ring trong Thong ba 14 trong giai
doan tit 5 - 35 tubi.

2. PHUONG PHAP NGHIEN CUU

2.1. Déi tuong va dia diém nghién ctu

boi tuong nghién ctru 1a dac tinh cta dat vang
do dudi tan cta rimg trong Thong ba 14 trong giai
doan ttr 5 - 35 tudi. Dia diém nghién ctru duoc dat
tai Cong ty Trach nhiém Hau han (TNHH) Mot
thanh vién Lam nghiép Bao Lam thuoc tinh Lam
béng (Hinh 1). Toa do dia ly: 11°52'30-11°38'02" vi
Bac va 107°50'08"-107°42'30” kinh Dong. Thoi gian
nghién ctu tir thang 4 dén thang 5 nam 2024. Khu
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vuc nghién cttu thudc vung khi hau on hoa nui
cao. Nhiet do khong khi trung binh nam 1a 22°C.
Po 4m tuong doi trung binh nam la 82%. Luong
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mua trung binh nam 1a 3.300 mm. D6 4m khong
khi trung binh nam la 82%. D6 cao dia hinh dao
dong ttr 905 - 918 m so voi mét nude bién.
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Hinh 1. Ban d6 biéu dién vi tri cta cac diém thu mau tai Cong ty TNHH Mot
thanh vién Lam nghiép Bao Lam thugc tinh Lam Dong

2.2. Phuong phap thu thap s6 liéu

22.1 Xic dinh cidc dic diém cua rung trong
Thong ba la

Nghién cttu nay xac dinh san luong & mic cay
binh quan (duong kinh than ngang nguc = D (cm)
tai vi tri 1,3 m ké tir mat dat; chiéu cao toan than =
H, m; thé tich than = V, m®) va quan thu Thong ba
la (mat do = N, cay/ha; tiét dién ngang than = G,
m?/ha; san luong g6 = M, m®/ha). Pac diém caa
ctia rimg trong Thong ba la da duoc thu thap theo
5tudi (A =5, 11, 15, 25 va 35 nam). Tong so 5 tudi
1a 25 6 tiéu chuin (OTC). Dién tich OTC 1a 500 m?
(25 x 20 m). Trong cac OTC, chu vi than ngang
nguc (CV, cm) cua timg cay duoc do bang thuodc
day voi do chinh xac 0,1 cm; sau d6 quy déi ra D
(cm). Chi tieu H dugc do bing thuoc do cao
Blume leise. Trong moéi OTC, lap 5 6 dang ban
(ODB) véi kich thuéc 4 m* (2 x 2 m) tai 4 goc va
gitta OTC dé xac dinh sinh khoi cay tang thap (cay
bui va tham c6 = B¢y, kg/ODB). Khoi luong vat roi
rung (Byg, kg/ODB) duoc xac dinh trong 5 ODB
voi kich thuéc 1 m? (1 x 1 m); sau do tinh binh
quan chung. Hai chi tiéu B va By & trang thai

tuoi duoc can do tai choé. Sau do, thu thap moi loai
khoang 300 - 500 g dé say kho ¢ nhiét do 75°C cho
dén khi khoi luong khong ddi.

222 Xac dinh cdc dic tinh cia dat vang do
dudi tan rimg trong Thong ba l4

Cac dac diém cua dat vang d6 duoc thu thap
trong 20 OTC thudc rimg trong Thong ba 14 tai A =
5, 11, 15, 25 va 35 nam. Truoc khi thu thap mau
dat, 1op vat roi rung ¢ moi 6 mau duoc don bo. Cac
mau dat & cac do sau khac nhau (0 - 20 cm, 20 - 40
cm, 40 - 60 cm) duogc thu thap bang phuong phap
lay mau 5 diém ngau nhién (moéi diém tuong tng
la mot phau dién dat) tao thanh mot duong cong
hinh chit S trong méi 6 bang cach st dung thiét bi
lay dat chuyén dung. Téng cong 300 mau dat (G
tudi rimg x 4 6 lap lai x 5 diém x 3 do sau dat) da
duoc thu thap trong nghién cttu. Cac mau dat duoc
phoi kho trong khong khi va bao quan & nhiét do
phong. Trong phan tich dic tinh ctia dat, dung
luong cation trao déi (CEC, cmolc/kg) duoc udc
tinh bang phuong phap amoni axetat (CH,
COONH, 1 N, pH 7,0) [8]. Ty l¢ (%) thanh phan co
gioi (sét < 0,002 mm, thit = 0,002 - 0,02 mm va cat
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vat Iy < 0,02 - 2 mm) duwoc phan tich bang phuong
phap pipet [9]. D€ xac dinh dung trong (d, cm®)
ctia dat, cac mau dat duoc thu thap tir cac lop dat
khac nhau bang cach st dung mot vong cit bang
thép khong gi voi thé tich 100 cm®. Sau do, cac
mau dat duoc sy kho & nhiét do 105°C cho dén
khi khéi luong khong d6i [10]. Ham luong nudc
trong dat (W, %) duoc xac dinh voi 20 g dat moi
mau theo phuong phap sdy kho bing ta siy &
nhiét do 105°C trong 24 gio [9]. Thanh phan pHy.o
ctia dung dich dat duoc xac dinh bing pH metter
[9]. Téng khoi luong cac bon hitu co trong dat (C,
g/kg) duoc phan tich biang phuong phap oxy hoéa
potassium dichromate (K,Cr,0,) [11]. Khoi luong
chat hiru co trong dat: OM (g/kg) = C x 1,724.
Ham luong nito t6ng s6 (N, g/kg) duoc xac dinh
theo TCVN 6498:1999 [12]. Ham luwong phéot pho
téng s6 (P, g/kg) duoc xac dinh theo TCVN
8940:2011 [13]. Ham lwong phot pho dé tieu (Ppy,
mg/kg) dugc xac dinh theo TCVN 5626:2009 [14].

2.3. Phuong phap xtt Iy s6 liéu

2.3.1. Phan tich quan hé giita cac dic tinh cua
dat voi rung trong Thong ba l4

Quan hé gitra cac dic tinh ctia dat & do sau tie
0 -60 cm (Y, = d, W, sét, thit, cat, pH, CEC, C,
OM, Ny, Pr, Ppp) va gitta chung véi cac thanh
phan san luong cta rimng trong Thong ba 14 (X =
A N, G, M, B) duoc xac dinh theo hé so tuong
quan don cta Pearson. Gia thuyét H,: (1) Cac dac
tinh cta dat khong ton tai quan hé véi nhau; (2)
Céc dic tinh cta dat khong ton tai quan hé véi cac
dac tinh cta rimg Thong ba 14. Quy tic quyét dinh:
Khi mitc y nghia P < 0,05, thi gia thuyét H, bi bac
bo. Khoi luong OM trong dat 1a yéu t6 anh huéng
l6n dén sinh truéng ctia rimg trong Thong ba 1a. Vi
vay, nghién cttu nay phan tich anh huong ctia mot
s6 dac tinh vat ly va hoa hoc ctia dat, chi s6 phitc
tap vé cau trac (SCI = N x G x H) va M ctia rimg
trong Thong ba 14, B.; va Byg dén khoi luong OM
trong dat feralit vang d6. Nhitng yéu t6 anh hudng
lon dén khoi luong OM trong dat duoc xac dinh

bang phuong phap héi quy va twong quan da bién
chuan hoa.

2.3.2. Xdy dung ham wuoc luong ciac dac tinh
cuia dat duoi tan rung Thong ba I4

Tuéi (A, nam) cta rimg trong Thong ba 14 1a
mot bién dé xac dinh tai thuc dia. Vi vay, cac ham
u6c luong cac dic tinh cta dat 'Y, = £(d, W, sét, thit,
cat, pH, CEC, C, OM, Ny, Pr, Ppp) duoc xay dung
dua theo bién du doan A (nam) cta ring trong
Thong ba 1a. Cac ham thich hop dwoc xac dinh
theo phuong phap so sanh cac ham héi quy. Mtc
do tin cay ctia cac ham héi quy duoc danh gia theo
hé so xac dinh (R% cong thuc 1), sai s6 uwdc luong
(SEE; cong thiic 2), sai so tuyét doi trung binh
(MAE; cong thtc 3), sai sO tuyét doi trung binh
theo phan tram (MAPE; cong thtc 4). O cong thic
1-4,Y; vaY, tuong tmg 1a bién phu thudc thuc té
va uéc luong; Yy, la bién phu thuoc thuc té€ binh
quan; n = dung luong mau; p = s6 tham s6 ctia ham
hoi quy. Cac budc phan tich héi quy va teong quan
duoc thuc hién bang phan mém thong ké
Statgraphics Centurion XV.I 15.1.02.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Quan hé gitra cic dic tinh cta dat véi tudi
va chi s6 SCI ctia rimg tréong Thong ba 14

Céc dac tinh cta dat thay déi ro ret (P < 0,01)
theo tudi (A) va chi s6 SCI cta ring trong Thong
ba 14 (Bang 1 va 2). Su gia ting A cda rimg trong
Thong ba 14 dan dén giam pH, d va ham luong cat,
nhung lam tang W, CEC, ham luong sét va thit, C,
OM, Ny, Py, Ppr. Su gia tang chi s6 SCI cua rimg
trong Thong ba 14 dan dén giam pH, d, C, OM va
ham luong cat, nhung lam tang W, CEC, ham
luong sét va thit, N, P, Ppr.

Béang 1. Quan hé gitta cac dic tinh cta dat feralit vang dé véi tudi ctia rimg Théong ba 14

TT Chi tieu r P, N
1 d (g/cm? -0,82 0,01 300
2 W (%) 0,94 0,01 300
3 Sét (%) 0,89 0,01 300
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4 Thit (%) 0,87 0,01 300
5 Cat %) -0,90 0,01 300
6 PHi0 -0,76 0,01 300
7 CEC (cmolc/kg) 0,72 0,01 300
8 C httu co (g/kg) 0,79 0,01 300
9 OM (g/kg) 0,79 0,01 300
10 Ny (g/kg) 0,84 0,01 300
11 Py (g/kg) 0,98 0,01 300
12 P,; (mg/kg) 0,84 0,01 300

Ghi chu: d- Dung trong dat (g/cn?’); W: Ham lirong nuoc trong dat (%); CEC: Dung lrong cation trao
doi (cmolc/kg); C: Ham lirong cdc bon hitu co trong dat (g/kg); OM: Ham lrong chat hiru co trong dat
(g¢/kg); Ny Ham lirong dam tong so trong dat (g/kg); Prs: Ham lrong Iin tong sé trong dat (g/kg); Por:

Ham lirong lan dé tiéu trong dat (mg/kg).

Bang 2. Quan hé gitra dic tinh cta dat feralit vang @6 véi chi s6 SCI ctia rimg Thong ba 14

TT Chi tieu r P, N
1 d (g/cm®) 0,67 0,01 300
2 W (%) 0,79 0,01 300
3 Sét (%) 0,83 0,01 300
4 Thit (%) 0,82 0,01 300
5 Cat (%) 0,84 0,01 300
6 pHio -0,65 0,01 300
7 CEC (cmolc/kg) 0,70 0,01 300
8 C (g/kg) 0,41 0,01 300
9 OM (g/kg) 0,41 0,01 300
10 Ny (g/kg) 0,69 0,01 300
11 Prs (g/kg) 0,85 0,01 300
12 Ppr (mg/kg) 0,76 0,01 300

Ghi chu: d- Dung trong dat (g/cnt’); W- Ham Iiong nudc trong dat (%); CEC: Dung lirong cation trao
doi (cmolc/kg); C: Ham lirong cdc bon hitu co trong dat (g/kg); OM: Ham lrong chat hiu co trong dat
(g¢/kg); Ny Ham lirong dam tong so trong dat (g/kg); Prs: Ham lrong lin tong sé trong dat (g/kg); Por:

Ham lirong lan dé tiéu trong dat (mg/kg).

3.2. Quan hé gitra cac dic tinh cta dat duwéi tan
ctia rimg trong Thong ba 14

Cac tinh chat vat ly va hoa hoc cua dat feralit
vang d6 dudi tan cta rimg trong Thong ba 14 ton
tai quan hé rat chat ché voi nhau (P < 0,01) (Bang
3). Chi tieu d quan hé duwong voi pHy,o va ham
luong cat trong dat, con quan hé nghich voi cac
thanh phan khac. Chi titu W quan hé nghich véi
pH va ham luong cat, con quan hé duong voi cac
thanh phan khac. Chi tiéu pHy,, chi quan hé
duwong voi ham luong cat, con quan hé nghich voi

cac thanh phan khac. Ham luong sét va thit tang
léen dan dén cac thanh phan khac trong dat ciing
tang lén. Su gia taing ham luong cat dan dén tang d
va pHypo, nhung lam gidm cac thanh phan khac
trong dat. Thanh phan pH,,, quan hé nghich rat
chat che (P < 0,01) voi khoi luong C hitu co, OM,
CEC, Ny, P va Py, con cac tinh chat hoa hoc
khac ton tai quan hé duong rat chat ché voi nhau
(P < 0,01) (Bang 4). Noi chung, su gia tang thanh
phan héa hoc nay dan dén su gia ting thanh phan
hoéa hoc khac trong dat.
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Thong ba 14 tai khu vuc huyén Bao Lam

Bang 3. Quan hé gitra cac dic tinh vat ly véi cac dic tinh khac ctia dat feralit vang d6 duéi tan cia rimg

Chi tiéu d W Sét Thit Cat
i 0,91 1
Sét 0,60 0,78 1
Thit 0,72 0,83 0,85 1
Cat 0,71 0,84 0,91 -0,99 1
pHizo 0,85 0,88 0,54 0,65 0,64
CEC 0,85 0,88 0,93 0,65 0,64
C 0,91 0,93 0,54 0,66 0,65
oM 0,91 0,93 0,54 0,66 0,65
Nrg 0,92 0,94 0,59 0,71 0,71
Prg 0,84 0,96 0,87 0,87 0,90
Ppr -0,90 0,94 0,67 0,84 0,82

Ghi chu: d- Dung trong dat (g/cn?’); W: Ham lrong nudc trong dat (%); CEC: Dung lrong cation trao
doi (cmolc/kg); C: Ham lirong cdc bon hitu co trong dat (g/kg); OM: Ham lrong chat hiu co trong dat
(g/kg); Ny Ham lirong dam tong so trong dat (g/kg); Prs: Ham lrong Iin tong sé trong dat (g/kg); Por:
Ham lirong lan dé tiéu trong dat (mg/kg).

Bang 4. Quan hé gitra cac dic tinh héa hoc cta dat feralit vang dé dudi tan cta
rimg Thong ba 14 tai khu viec huyén Bao Lim

Chi tiéu pHio C hitu co oM CEC | N | Py
C -0,89 1
OM -0,89 1,00 1
CEC -0,83 0,93 0,93 1
Npg -0,88 0,97 0,97 0,89 1
P -0,80 0,83 0,83 0,78 | 0,86 1
Py -0,87 0,94 0,94 091 | 093 | 0,89

Ghi chi: CEC: Dung lwong cation trao doi (cmolc/kg); C: Ham lirong cdc bon hitu co trong dat
(g/kg); OM: Ham lirong chat hitu co trong dat (g/kg); Ny: Ham lrong dam tong so trong dit (g/kg);
Py Ham lrong lan tong so trong dat (g/kg); Py Ham lirong Ian dé tiéu trong dat (mg/kg).

3.3. Nhitng yéu t6 anh huéng dén khéi heong
chit hiru co trong dat feralit vang d6 dudi tan cia
rimg trong Thong ba 14

3.3.1. Anh hudng ctia mot so tinh chat vat Iy
cua dat

Phan tich hoi quy va twong quan da bién cho
thdy, ham woc luong OM = f(d, W, sét, cat) co

dang nhu ham 5. Phan tich ham 5 cho thay, su
nang cao d dan dén giam khoi lwong OM, su nang
cao W va ty lé sét va cat trong dat dan dén nang
cao khoi luong OM. Tuy nhién, so6 liéu & bang 3
cho thay, khoi luong OM chi quan hé nghich véi d
va ty lé cat trong dat, quan hé duong voi W va ty le
sét trong dat. Hién tuong nay xdy ra la do 4 thanh
phan vat ly nay c6 hién tuong cong tuyén tinh (VIF
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(Variance Inflation Factor) > 1,0) (Bang 3). Dé loai
b6 cong tuyén tinh, anh hudng ctia 4 thanh phan
vat ly nay dén khoi luong OM trong dat da duoc
xac dinh bang héi quy da bién chudn héa (ham 6).
Ham 6 cho thay, khéi luong OM phu thudc lon
nhat vao d (hé s6 hdi quy chuidn hda = 99,1138);
tiép dén la ty 1é sét (hé s6 hoi quy chuin hoa =
2,68397) va W (hé s6 hoi quy chuidn hoa =
1,30812); thap nhat la ty le cat (hé so6 hoéi quy
chuén héa = 0,343664).

OM = 231,054 - 204,528 x d + 0,816926 x W +
2,53462 x Sét + 0,412678 x Cat (5)

R? = 99,99%; SEE =+ 0,01; MAE = 0,001; MAPE
=0,1%.

OM = 104,855 - 99,1138 x d + 1,30812 x W +
2,68397 x Sét - 0,343664 x Cat (6)

R? = 96,4%; SEE = + 0,01; MAE = 2,13; MAPE =
3,2%.

3.3.2. Anh huéng cia pH, CEC, Ny va P,

Phan tich hoi quy va tuong quan da bién cho
thay, ham udc luong OM = f(pH, CEC, Ny, Ppy) co
dang nhut ham 7. Ham 7 cho thay, st nang cao pH
va Py dan dén giam khéi lwong OM, su nang cao
CEC va Py, dan dén tang khoi luong OM. Tuy
nhién, s6 liéu & bang 4 cho thay, khoi luong OM
chi ton tai quan hé nghich voi pH, quan hé duong
voi CEC, Ny va Py Su trai nguoc nay la do 4
thanh phan (pH, CEC, Ny, Ppp c6 hién tuong
cong tuyén tinh (VIF >> 1,0). Dé loai bd cong
tuyén tinh, anh hudng cta 4 thanh phan nay dén
khoi lwong OM da duoc xac dinh bang hoi quy da
bién chudn héa (Ham 8). Phan tich ham 8 cho
thay, khoi lwong OM phu thuoc 16n nhat vao pH
(hé s6 héi quy chuédn hoa = 56,676); tiép dén la Ny
(hé so hoi quy chudn hoa = 42,429) va Py, (hé so
hoi quy chudn hoa = 3,636); thap nhat 1a CEC (hé
s6 hoi quy chuédn héa = 1,332).

OM = 147,585 - 43,38 x pH + 0,2579 x CEC +
75,831 x Ns- 0,6825 x Py (7)

R? = 99,99%; SEE = + 0,001; MAE = 0,01; MAPE
=0,01%.

OM = 200,365 - 56,676 x pH + 1,332 x CEC +
42,429 x N + 3,636 X Py ®)

R? = 96,31%; SEE = + 0,01; MAE = 2,2; MAPE =
3,4%.

3.3.3 Anh hudng tong hop gitta mot so tinh
chat vat Iy va héa hoc cia dat

Két qua nghién ctru & muc 3.3.1 va 3.3.2 cho
thay, 4 dac tinh (d, pHys0, Nis, Ppp) anh hudng rat
16n dén khéi luong OM trong d4t. Anh huéng cia
4 dac tinh nay dén khoi luong OM trong dat da
duoc xac dinh bang ham héi quy da bién chuidn
hoa (Ham 9). Ham 9 cho thay, d anh hudng lon
nhat dén khoi luong OM (hé s6 hoi quy chudn hoa
= 151,5); tiép dén 1a pHy,o (he s6 hoi quy chuidn
héa = 77,81) va Py (hé s6 hoi quy chudn héa =
32,5); thap nhat 1a P, (hé s6 hoi quy chuin héa =
4,3).

OM =490,33 - 151,5xd - 77,81 x pH + 32,5 x
Nps+4,3xPpr (9)

R? = 97,5%; SEE = + 4,6; MAE = 2,1; MAPE =
1,3%.

3.3.4. Anh huéng cua rumg trong Thong ba l4

Phan tich héi quy da bién chuin hoa cho thay,
ham uéc luong OM = (M, SCI, B, Byg) c6 dang
nhue ham 10. Tt d6 cho thay, khoi luong OM phu
thuoc 16n nhat vao By (hé s6 hdi quy chuin hoéa =
5,625); tiép dén 1a By (hé s6 héi quy chuén hoa =
4,3473) va SCI (hé s6 hodi quy chudn hoa = 0,5889);
thap nhat1a M (hé s6 héi quy chuin hoa = 0,0537).

OM = 7,734 - 0,0537 x M - 0,5889 x SCI + 5,625
X Bep +4,3473 x Byg (10)

R? = 98,41%; SEE = + 0,01; MAE = 1,56; MAPE
= 2,4%.

3.4. Cac ham udc lueong dic tinh cta dat duoi
tan ctia rimg trong Théong ba 14

Nhitng phan tich héi quy va twong quan cho
thay, cac ham udc luong mot s6 dic tinh cta dat
feralit vang dd dua theo A (nam) cda ring trong
Thoéng ba 14 c6 dang nhu cac ham 11 - 22 (Bang 5).
Céac ham nay déu ton tai voi hé s6 xac dinh rat cao
(r* dao dong tir 86,7% doi voi pHy,o dén 99,8% doi
voi CEC va ham leong C hitu co) va sai léech nho
(MAPE ttr 0,2 - 10%). Vi thé, chung duoc st dung
dé uoc lwong dac tinh vat Iy va hoa hoc cua dat
feralit vang do dudi tan cta rimg trong Thong ba 1a.
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Bang 5. Cac ham uéc heong cac dic tinh cta dat feralit vang d6 dua theo tudi (A, nim) cia
rimg Thong ba 14 tai khu vuc huyén Bio Lam thudc tinh Lam DPong

Cac ham % | +SEE | MAPE | Ham
pHipo = 1,24567 x exp(-0,0136982 x A) + 2,5591 86,7 0,06 1,4 (11)
d = 0,688808 x exp(-0,0186565 x A) + 0,6541 97,6 0,02 1,1 (12)
W = (2,69054 + 0,503035 x /A )2 99,3 0,65 2,3 (13)
Seét = 15,0535 + 1,4764 x \[A 97,4 0,40 1,3 (14)
Thit = -28,7237exp(-0,086791 x A) + 74,3876 91,2 2,99 2,4 (15)
Cat = 36,7698 x exp(-0,0771685 x A) + 0,9604 94,8 2,45 10,0 (16)
CEC = 17,3702 x exp(-3,11522 x A%6%5%) 99,8 0,15 0,7 17
C (t4n/ha) = (5,35639 + 1,04614 x \[A )’ 99,8 0,41 0,4 (18)
N (tdn/ha) = (1,11229 + 0,104059 x /A )? 98,4 0,07 1,8 (19)
OM (tdn/ha) = (7,01308 + 1,37783 x \[A )’ 99,8 0,70 0,4 (20)
Py (tan/ha) = exp(-0,707172 + 0,4320 x Ln(A)) 97,6 0,09 2,8 1)
P, (tdn/ha) = 1/(0,0793038 + 0,251683/A) 89,4 0,60 34 (22)

Ghi chu: d- Dung trong dat (g/cnr’); W: Ham lrong nuoc trong dat (%); CEC: Dung lirong cation trao doi
(cmolc/kg); C: Ham lwong cdc bon hitu co trong dat (tin/ha); OM: Ham lirong chat hivu co trong dat
(tan/ha); Ny Ham lrong dam tong so trong dat (tan/ha); Pr: Ham lrong Ian tong so trong dat (tin/ha);

Py Ham lirong lan dé tiéu trong dit (tan/ha).
3.5. Théo luan va 4p dung két qua nghién cttu
3.5.1. Thdo luin

Cac tinh chat vat ly va hoa hoc cua dat feralit
vang do dudi tan cta rimg trong Thong ba 14 ton
tai quan hé rat chat ché voi nhau. Su nang cao
dung trong (d) kéo theo su nang cao pHy,, va ham
luong cat trong dat. Su nang cao do 4m dat (W)
dan dén giam pHy,, va ham luong cat, nhung lam
tang cac tinh chat khac ctia dat. Giam ty le cat
trong dat dan dén su nang cao pHy,o, nhung lam
giam céc tinh chat khac cta dat. Su nang cao ham
luong sét va thit dan dén su nang cao cac tinh chat
khéc ctia dat. Nhimg hién tuong xay ra la co so dé
phan tich su twong tac gitta cac yéu to trong moi
truong dat.

Khoi luong OM trong dat feralit vang do phu
thudc vao cac dac tinh vat ly va héa hoc ctua dat;
trong d6 4 yéu t6 anh huong lon 1a d, pHy,o, ham
luong Npg va Npp. Khi dat c6 d cao thi chat hitu co
kho bi phan giai thanh cac chat khoang. Khi thiéu
chat khoang thi rimg trong Thong ba 14 sinh
trudng kém. Vi thé, cai thiéen dung trong dat bang

cach bao veé 16p vat roi rung trén san rung la bién
phép lam sinh can thiét. Hai thanh phan Nyg va Np;
quan hé chat ché voi khoi luong OM trong dat.
Khi OM bi khoang hoa, thi N duwoc giai phong.
Thanh phan Np; 1a vat liéu can thiét cho cay. Vi
thé, cac bién phap lam sinh lam gia ting su phan
hty OM la bién phap can thiét.

Khoi lwong OM trong dat ciing phu thuoc rat
16m vao dac tinh cta ring trong Thong ba 14; trong
d6 anh huong tir 16n dén nho 1a Beg, Byg, chi so
SCI va M ctia quan thu Thong ba 1a. Cay bui va
tham c6 c6 doi song ngan, nén xac chét cia ching
tham gia vao chu trinh sinh dia hoa gitta dat va
thuc vat. Nhitng vat roi rung va xac chét cua
Thong ba 14 chita nhiéu lignin va cenllulose, nén
chung bi phan hily cham. Pat dudi tan rimg trong
Thong ba 14 ti 5 - 35 tudi déu co ty 1é C/N > 30,
ching td6 OM bi phan huty rat cham. Cuong do tia
thura manh d6i véi rimg trong Thong ba 14 dan dén
phan 16n g6 tir tia thua duoc chuyén ra khoi rimg.
Vi vay, néu tia thua manh va cac vat liéu sau tia
thua duoc chuyén ra khai rimg thi khéi lwrong OM
trong dat sé gidm. Diéu d6 anh huong xau dén
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rimg trong Thong ba 14 sau tia thua. N6i chung,
trong ring Thong ba 14 cé tac dung bao vé va cai
thién cac dac tinh ctia dat feralit vang d6 phat trién
tren da phién thach sét.

3.5.2. Ap dung két qud nghién ciiu

Xac dinh mot s6 dac tinh cua dat feralit vang
dd dudi tan cta rimg trong Thong ba 14. Cac dic
tinh pHy,o, d, W, CEC, ham luong (sét, thit, cat,
cac bon hitu co, OM, Ny, P, Pyp) va ty 1é C/N
duoc xac dinh theo 2 budc. Budc 1: Xac dinh tudi
(A, nam) ctia rimg trong Thong ba 14. Chi tiéu nay
duoc xac dinh theo ly lich ring hoac bang khoan
tang truong. Buoc 2: Xac dinh céac dac tinh cta dat.
Noi dung nay duoc xac dinh bang cach thay thé A
vao cac ham 11 - 22 & bang 5.

Cai thién tinh chat cta dat feralit vang d6 dudi
tan cua rung trong Thong ba la. Bién phap co ban
1a tia thua rimg trong Thong ba 14 véi cuong do tir
thap dén trung binh va bao vé 16p cay tang thip va
vat roi rung dudi tan rimg.

4. KET LUAN

Su phat trién ctia ring trong Thong ba 1a dan
dén giam pH, dung trong va ham luong cat, nhung
lam tang do 4m dat, ham luong sét, thit, carbon
httu co, chat hitu co, N tong so, P tong so va dé
tieu. Khoi luong chat hitu co trong dat feralit vang
d6 dudi tan cua rimg trong Thong ba 14 khong chi
phu thuoc rat 16n vao 4 yéu to6 cua dat nhu dung
trong, pHH,O, ni to téng s6 va phot pho dé tiéu,
ma con ca sinh khéi cay tang thap, khoi luong vat
roi rung trén san rung, chi s6 phtc tap vé ciu triac
va trir luong g6 ctia quan thu Thong ba 14. Dé han
ché dat feralit vang d6 phat trién trén da phién sét
bién déi theo chiéu huéng xau, kién nghi cac co s&
lam nghiép & khu vuc huyén Bao Lam khong nén
tia thua rimg trong Thong ba 14 v6i cuong do cao,
déng thoi khong xtt ly sach cay tang thap va lop
vat roi rung trén san rung.
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RELATIONSHIP BETWEEN SOME PROPERTIES OF RED-YELLOW FERALITE SOIL
AND Pinus kesiya Royle ex Gordon PLANTATIONS IN BAO LAM AREA OF LAM DONG PROVINCE

Le Van Cuong'
"Vietnam National University of Forestry - Dongnai Campus
Abstract

The objective of the study was to analyze the relationship between some properties of red-yellow
feralite soil on shale parent rock and Pinus kesiya plantations. Twenty sample plots of 500 m? and
one hundred soil profiles were collected in this study. The study results revealed that: (1) The
development of the P. kesiya plantations led to a decrease in pH, bulk density and sand content,
but increased soil moisture, clay and silt content, organic carbon, organic matter, total nitrogen,
total phosphorus and available phosphorus contents. (2) The concentration of organic matter in
the red-yellow feralit soil under the canopy of the P. kesiya plantation depended not only on four
soil factors such as bulk density, pHH,O, total nitrogen, and available phosphorus but also on the
biomass of low-storey trees, the amount of litter on the forest floor, the stand complexity index
and wood production of the P, kesiya plantations.

Keywords: Pinus kesiya plantations, red-yellow feralit soil, stand structural complexity index,
understory biomass, litter mass on the forest floor.
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XAY DUNG MO HINH QUAN LY CHAT LUONG DAT
NONG NGHIEP HUYEN YEN LAC, TiNH VINH PHUC

Nguyén Dinh Trung™*
!Hoc vién Nong nghiép Viét Nam

"Email: ndtrung@vnua.edu.vn

TOM TAT

Nghién ctru nham xay dung va dé xudt giai phap quan ly, stt dung hiéu qua mo hinh quan ly chat
luong dat nong nghiép tai huyén Yén Lac, tinh Vinh Phuac. Cac phuong phép sit dung la: Thu thap
so liéu thit cap, diéu tra thuc dia, phan tich dat, xay dung ban do chat luong dat, xay dung co s&
dix lieu chat luong dat. Két qua nghién cttu cho thay, huyén Yén Lac c6 téng dién tich tw nhién la
10.765,18 ha, trong d6 dat nong nghiép chiém 69,28%. Chong x€p 6 ban d6 don tinh dé xay dung
ban do don vi dat dai voi 47 don vi dat dai, 625 khoanh dat. Tt d6, xay dung ban dé thich hop dat
dai voi 3 loai st dung dat (LUT) chinh 1a: Lia, rau mau va cay an qua. Mo hinh gém 6 module chinh
13: Module he thong, module cap nhat co s& dit lieu, module xtt ly dit lieu, module khai thac co s&
dir lieu, module quan ly va khai théac truc tuyén, module ho tro. M6 hinh duoc thiét ké trén nén
WebGIS va c6 cac chic nang thong ké, tra cttu thong tin, chi dao san xuat va tich hop dong bo co
s& dit lieu gidp cac nha quan ly, doanh nghiép va nguoi dan khai thac va st dung théng tin trong
qua trinh san xuat nong nghiép. Dé quan ly va khai thac hiéu qua mo hinh, can thyc hién dong
bo cac giai phap sau: Hoan thién hé thong co s ha tang, trang thiét bi, phan mém; dong bo hé

thong co so dit lieu va két noi thong tin; nguon nhan luc; t6 chite thuc hién.

Tt khoa: Chat leong dat, co so dir liéu, mo hinh, huyén Yén Lac.

1. AT VAN BE

bat dai 1a tu liéu san xuat dac biét va khong
thé thay thé trong san xuat nong nghiép. Panh gia
chat luong dat c6 vai trd quan trong trong phat
trién nong nghiép bén vimng va dang duoc thuc
hién & nhiéu dia phuong theo huong dan tai Thong
te s6 28/2010/TT-BTNMT [1], Thong tu so
35/2014/TT-BTNMT [2] va Thong tu so
60/2015/TT-BTNMT [3]. Tuy nhién, viéc quan ly
va khai thac co s& dir lieu (CSDL) chat luong dat
truc tuyén trén web hoac dién thoai thong minh
con rat han ché. Pay la mot thach thic rat 1on
trong quan ly dat dai va phat trién nong nghiép
theo huéng hién dai va bén vimg theo tinh than
ctia Quyét dinh s6 749/QD-TTg [4] va Quyét dinh
s6 417/QD-BTNMT [5].

Huyén Yén Lac nam & phia Nam tinh Vinh
Phuac. Nam 2023, huyén c6 dién tich 106,7 km?2,
dan s6 trén 167.000 nguoi (dan s6 nong thon la
141.470 nguoi), mat do dan so 1a 1.453 nguoi/ km?,
phan bo trén 15 xa va 2 thi tran [6]. Huyén c6 loi
thé phat trién nong san chat lwong cao nho c6 tai

nguyén dat phu sa song Hong mau ma, khi hau 6n
hoa. Hién tai, hé s6 st dung dat canh tac cua
huyén kha cao (khoang 2,4 - 2,7 lan), nén kha
niang mo rong dién tich gieo trong la rat kho, trong
khi cong tac quan ly chat luong dat nong nghiép
van thuc hién theo kiéu truyén thong. Nghién ctru
nham xay dung va dé xuat gidi phap quan ly, khai
thac hiéu qua mo hinh quan ly chat luong dat nong
nghiép tai huyén Yén Lac, tinh Vinh Phuc.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap diéu tra thu thap sé lieu

Thu thap s6 liéu tht cap tai cac phong, ban,
cac xa trong huyeén; cac so, ban, nganh trong tinh;
ttr cac cong trinh da cong bo; thu vién, internet...
biéu tra thuc dia dé phuc tra ban do dat, xac dinh
hién trang stt dung dat, dia hinh, ché do tuoi, tieu,
ché do canh tac... Pao 21 phau dién chinh, 24
phau dién phu va lay 100 mau dat nong hoa theo
phuong phap hén hop cta timg kiéu st dung dat.
Phan tich dat theo huéng dan cia Bo Nong nghiép
va Phat trién nong thon (2009) [7].
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2.2. Phuong phap xay dung ban dé chat lugng
dat

Ban do chat luong dat duoc xay dung trén co
s& tong hop 5 chi tiéu hoa tinh cta dat gom: pHy,
0C, P,05%, K,0%, CEC. Phuwong phap xac dinh do
phi duoc xay dung trén co sé ma hoéa va tinh diém;
phan cip theo Thong tur s6 60/2015/TT-BTNMT
[3]. Cho diém cho méi chi tiéu (cao - 3 diém; trung
binh - 2 diém va thap - 1 diém). Tong hop diém
nhu sau: (1) Chat luong cao: téng diém > 12;
khong c6 chi tieu thap, nghéo; (2) Chat luong
trung binh: tong diém 10 - 12; c6 < 2 chi tiéu & mitc
thap/nghéo; (3) Chat luong thap: tong diém < 9;

CSDL chat luong dat nong nghiép duoc xay
dung bang ArcGIS (Hinh 1), gdém:

- Chuén hoa, chuyén d6i CSDL:

Dt lieu khong gian: Stt dung phan mém FME
dé chuin hoa he thong toa do VN-2000 doi voi cac
loai ban do, xac dinh ty 1é ban do. Chuyén déi ban
dé tir dinh dang *.dgn sang dinh dang *.shp. Ra
soat, chinh ly thong nhat noi dung thong tin ban
do theo Thong tu s6 27/2018/TT-BTNMT [8].
Chuén hoa cac ban dé don tinh, ban dé chuyén
de...

Dit lieu thuoc tinh: Chuan hoa cac chi tiéu,
tinh chat dat, chinh ly ranh gioi theo Thong tu so6

i Y ) 60/2015/TT-BTNMT  [3], Thong tu s
¢6 > 3 chi tiéu & mtc thap/nghéo. 04/2013/TT-BINMT  [9], Thong tr s6
2.3. Phuong phép xiy dung co s& dit lieu 05/2017/TT-BINMT  [10], Thong tu o
(CSDL) chit luong dit 15/2020/TT-BTNMT [11].
Ban do hisn trang sirdung Bin 46 fud nhudes 17 o5t qud dizu tra, philc tra, Kat qud phén tich finh
& 17151/10.000 18 1/10.000 th thip théng fin chit Iy, boa hoc
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Xit I thing tin, t3i1idn; dwin hoa dich dang |
i phin cip, ma hoa thing tn
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Hinh 1. Quy trinh x4y dung CSDL chit liong dat huyén Yén Lac
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- Xay dung CSDL chat luong dat:

CSDL chat luong dat duoc thiét ké theo mo
hinh CSDL khéng gian, phu hop véi cau truc tong
thé cua CSDL dat dai va cac CSDL thanh phan; di
lieu thuoc tinh duoc luu trir va hién thi theo bo ma
TCVN 6909:2001 [12].

Thiét ké cau truc dit lieu cho cac doi tuong,
duoc tao lap dén tirng khoanh dat (ID) doi véi ban
dd chat luong dat va ban do hién trang stt dung
dat, theo cac nhom chi tieu vé chat luong dat.
Chéng xép nhom thong tin dé xay dung he thong
CSDL chat luong dat nhu hinh 1.

- Phuong phap xay dumg mo hinh qudn Iy chat
Irong dat nong nghiép

M6 hinh duoc xay dung bang ngon ngir C#,
.NET Framework trén nén tang ArcGIS Engine, stt
dung thu vién ArcObjects SDK for Net Framework
10.3. ArcGIS online va phan mém quan tri dix liéu
Oracle thiét ké cau truc duoc triru twong hoa theo
phuong phap phan muc nhu sau:

- Giao dién nguoi dung: La diém giao tiép gitra
hai thanh phan voi nhau. Cac thanh phan sé han
ché s truy cap vao cac thanh phan con trong doé
bang cach chi dua ra mot s6 giao dién chinh. Giao
dién cing thé hién muc lién két gitta cac thanh
phan. Trong thiét ké kién tric thuong tuan tha cac

nguyén ly huéng do6i tuong, cac thanh phan va
module rat linh dong va doc lap voi nhau.

- Lop két noi: Két noi 1a phuong tién trung gian
lap ghép cac thanh phan véi nhau va hé tro twong
tac gitra cac thanh phan d6; thuc hién truyén va
diéu khién dit liéu gitra cac thanh phan.

- Lop dw liéu: Thuc thi cac tac vu luu triv die
lieu va lién lac v6i cac tng dung khac (dwoc yéu
cau ttr 16p két noi). Thuong st dung cac hé quan
tri CSDL dé thuc hién cac dich vu.

- Phan mém duoc thiét ké theo phuong phap
huéng doi twong: Chia tng dung thanh cac thanh
phan nhé (d6i tuong) doc lap. Sau do, xay dung
tmg dung biang cach chip cac déi tuong lai voi
nhau.

Cac budc xay dung mo hinh:

- Thiét ké kién trac: Thanh phan, cau tric chinh
va mai quan hé gitta ching.

- Thiét k€ giao dién: Voi mbi hé thong con, cac
giao dién ctia né voi nhitng hé thong con khac
phai duoc thiét ké va tu liéu hoa.

- Thiét k€ dir liéu: Cau trac dix liéu, cach luu
trie di liéu.

- Thiét k€ thuat todn: Cac thuat toan duoc st
dung tng véi timg thanh phan céu truc.

Cau truc mo hinh quan ly chat luong dat nong
nghiép duoc thé hién ¢ hinh 2.

T T T T e e e e - _*' e

DU LIEU KHONG GIAN DU LIEU THUOC TINH CSDL cap
T ‘ | tinh, huyén,
1 -Bandoda | . | - Khoanh dit, dién tich 1 xi
I -Ban d(,) don vi dat dai 1 CSDL CHA;T - Dia hinh, thity h¢, giao thong, !
: - Ban d6 phan hang thich hop 1 LUONG DAT ranh gi6i, dia danh : _
| - Bindddophi : J - Hién trang sir dung dat 1 _ Théng ké
| - Ban db hién trang sir dung dit - Ma loai dt, chét lugng dat 1 2 2 A

1 ; . ]
1 - Ban dd don tinh 1 : - Chi tiéu chat lwong dat: Loai dat, 1 l(;lem ke dat
: - Ban db kiém ké dét dai 1 , 40 ddc, tang day, pHyci, OMY%, : a
| -Bin b dia chinh : 1 C’EC, l'.litfy léng 50, phot p‘ho tong .
I - Ban db chit luong dét . 1 s, kali tong so, thanh pl'mn co 1
1 I gi6i, do phi nhiéu cua dét. 1
S —— _— e o o o o ow L e - F
Théng ké ghét Tra cuu chét banh gia Khai thac Dich vu khac
luong dat lugng dat bién dong online

Hinh 2. C4u truc mé hinh hé théng quan ly chat leong dat nong nghiép
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8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic diém dia ban nghién ctru

Huyén Yén Lac c6 tong dién tich ty nhién la
10.765,18 ha, trong do c6 745843 ha diat nong
nghiép chiém 69,28% (bao gom dat trong lia chiém
43,60%, dat trong cay hang nim chiém 12,02%, dat
trong cay lau nam 1,95%, dat nuoi trong thily san
10,77% va dat nong nghiép khac 0,94%) [6]. Huyén co
dia hinh tuong d6i bing phang, hé thong giao

thong, thuy loi duoc phat trién twong do6i hoan
thién, nguoi dan s6ng chi yéu bang san xuat nong
nghiép. Hién nay, san xuat nong nghiép cta huyén
con nhé 1é, manh mun, chua hinh thanh nhtng
vung chuyén canh v6i dién tich 16n. Nam 2024,
tong gia tri san xuat tang 9,29% so voi cung ky nam
2023, vuot ké hoach dé ra, trong do6 nong - lam -
thuy san tang 1.41%, cong nghiép - xay dung tang
10,47%, thuong mai - dich vu tang 10,06% [13].

Béng 1. Bién dong dat nong nghiép giai doan 2014 - 2020

DVT: ha

v . 3 Dien tich | Diéntich | Diéntich | Bién dong Bien dong
Chi tiéu st dung dat Ma | am 2014 | nam 2020 | nam 2023 | 2014 - 2020 22%2203'
Dit nong nghiép NNP | 764970 | 746969 | 745843 | -180,01 11,26
it trong lua LUA | 481957 | 469876 | 4.693,72 | -12081 5,04
Dit trong cay hang nam khac | HNK | 1377,15 | 1.29597 | 129351 | -81,18 2,46
Dit trong cay lau nam CLN | 23257 | 21067 | 21041 21,90 0,26
it nuoi trong thiy sin NTS | 118655 | 1.16324 | 1.159,76 | -23,31 3,48
it nong nghiep khac NKH | 33,86 101,05 | 101,03 67,19 0,02

Co s ha tang cong nghé thong tin trong quan
ly dat dai tap trung chti yéu & Phong Tai nguyén va
Moi truong (TN&MT), Chi nhanh Vian phong
dang ky dat dai (CNVPDKDD) va Phong Nong
nghiép va Phat trién nong thon (NN&PTNT) voi
12 phong lam viéc va 3 kho luu trir tai liéu; sit dung
phan mém MicroStations v7 va V8i. Tai cap huyén,
hé thong may tinh trang bi cho cac phong lam viéc
da duoc két noi internet toc do cao thiét lap dén 25
may tinh qua 3 modern, 3 hub (loai 8 port), 3
duong leased line 1,5 Mbs. Hé thong mang LAN
duoc 1ap tai 3 phong; c6 6 may in A4, 3 may in A3
va 1 may scan A4, chua c6 may in AO. Trung binh
moéi Xa c6 2 may tinh tai Ban dia chinh va Ban
khuyén nong. Chua c6 phan mém hé diéu hanh &
muc cao (Windows Server), ArcGIS va tng dung
WebGIS. Chua thiét 1ap hé thong thong tin dat dai.
Do vay, can phai b6 sung hé thong may chu; he
thong thiét bi mang; phan mém hé diéu hanh va
hé thong bang thong duong truyén internet dam
bao tinh dong bo.

DPoi ngii can b6 gdém: Phong TN&MT c6 15
nguoi (6 thac si, 6 ky su va 3 cit nhan), chuyén

nganh quan ly dat dai, moi truong; Phong
NN&PTNT ¢6 5 can bo (2 thac si, 2 ky suw va 01 cix
nhan), chuyén nganh néng nghiép.

3.2. Xay dung mé hinh quan ly chat luong dat
nong nghiép

3.2.1. Xay dung ban do don vi dat dai

Ban d6 don vi dat dai duoc xay dung bang
cach chéng xép 6 ban dé don tinh bang phan mém
ArcGIS (loai dat, dia hinh tuong doi, do day tang
canh tac, thanh phan co gi¢i, @0 phi va ché do
tieu). Két qua tdng hop duoc 47 don vi ban do dat
dat dai (Land Mapping Unit — LMU) voi 625
khoanh dat (Hinh 3, bang 2). LMU 13 ¢6 dién tich
nho nhat 1a 0,02 ha, gébm 01 khoanh dat, thuoc
nhom dat phu sa khong duoc boi, chua; dia hinh
tuong doi van, do day tang canh tac > 20 cm, thanh
phan co giéi (TPCG) thit trung binh, d¢ phi thap,
ché d¢ tieu cha dong. LMU 33 c¢6 dién tich lon
nhat 1a 943,05 ha (gdm 118 khoanh dat), chiém
14,56% dién tich nghién ctru; thuéc nhom dat phu
sa glay, dia hinh twong déi thap, do day tang canh
tac 10 - 20 cm, TPCG thit trung binh, d¢ phi trung
binh, ché d¢ tieu ban cha dong.
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SO PO DON V| DAT DAl f Chi tieu va phéan ‘55}3 Ma Dui:lu:;‘:h Co;:’au
HERCEM YEN ERCT: TINH VINH RHOG + Téng dién tich diéu tra 6.476.25] 100
Loai dat (G)
azy THANH PHO Vinn vEN 1. Pt phit sa durge bdi trung tinh, it chua| G1 | 1.631.54| 25.19
b 2. Pat phit sa khéng duoc bdi. chua G2]| 1.484.19] 2292
e 3. Dat phiy sa gliy G3| 2.204.89] 35.44
. = Ay 4. Bat phir sa c6 ting loang 16 do vang | G4 | 491,82 7.59
i S ~: \ 5. Pat xam bac mau trén phii sa cd G5]| 573.81 8.86
(o, mﬁ Dia hinh twong dai (E)
L N oy HUYEN Bl XUYEN 1. Caco E1| 2075.00| 32.04
v vinw Twona EoC w 4" ’ - 2. WVan E2| 3202.17| 49.44
.4" e Ay N 3. Thap E3| 1199.08] 18.52
'jl s ME | ‘ ;_‘ B P 6 day tang dat canh tidc (D)
¥R AR Y 1.> 20 cm D1] 1.139.53 17.6
44 o \,__1_5 2.10 — 20 cm D2 | 4.840.33] 74.74
\ iin 3. <10 cm D3| 496.39 7.66
? - Thianh phan co gigi (T)
Lf"";&?_!k 1. Cat pha T1 | 1.137.43] 17.56
bl A 2. Thit nhe T2 | 748.37 11.56
J_f__\'; 3. Thit trung binh T3 | 2.797.22] a43.19
________ i 4. Thit nang T4 [ 1.793.23] 27.69
THANH PHO HA NOI by p]:ll (N—J
1. Cao N1| 573.43 8.85
2. Trung binh N2 | 4.562.54| 70.45
B ER:EEEREDER 3. Trhﬁp N3 1.340.28 20,7
o — Che d§ tieu (Dr)
4 o B o S 2 o 1. Chu déng Drl| 3689.54| s56.97
2. Ban chu déng D2 2786.71 43.03

Hinh 3. So 46 don vi d4t dai

3.2.2. D4nh gi4 thich hop dat dai

- DAt trong Iia: Dién tich dat & muc rat thich
hop (S1) chiém 0,05%, tap trung tai xa Lién Chau,
bai Tu; muc thich hop (S2) chiém 54,06%, tap
trung tai xa Binh Dinh, Trung Nguyén, Dong Vin,
boéng Cuong, Vian Tién, Lien Chau, Nguyeét Dic,
Tam Héng; muc it thich hop (S3) chiém 45,89%,
tap trung tai xa Hong Chau, Yén Déng, Trung
Kién, Hong Phuong, Té Lo, Yén Phuong, Trung
Ha va thi tran Yén Lac. Nhu vay, voi tiéu chi dat
dai & muc thich hop tré 1én va dién tich tap trung
lién khoanh thi viing chuyén canh lua c6 thé xay
dung & cac xa: Pong Van, Lién Chau, Nguyét Dic,
Tam Hoéng, Yén Dong, Yén Phuong, véi dién tich
955 ha.

- Dat trong rau, mau: Dién tich dat & muc rat
thich hop (S1) chiém 1,81%, tap trung tai xa Hong
Chau, Lién Chau, Trung Kién; muc thich hop (S2)
chiém 37,06%, tap trung & xa Pai Ty, Lién Chau,
Binh Dbinh, Hong Chau, Trung Kién, Hong
Phuong, Tam Hong, Trung Ha; muc it thich hop
(S3) chiém 61,13%, tap trung tai xa Trung Nguyeén,
Yén Dong, Dong Van, béng Cuong, Yén Phuong,

Bang 2. Chi tiéu phan cép va dién tich, co cdu

Van Tién, Nguyét Duc, Té Lo va thi tran Yen Lac.
Nhu vay, viing chuyén rau mau c6 thé xay dung &
cac xa: Hong Chau, Trung Kién, Nguyét Dirc, Binh
Dinh, Lién Chau, Dai Tu, véi dién tich 892 ha.

- Dat trong cay an quad: Dién tich dat & muc rat
thich hop (S1) chiém 1,81%, tap trung tai xa Hong
Chau, Lién Chau, Trung Kién; muc thich hop (S2)
chiém 47,28%, tap trung ¢ xa DPai Tu, Lién Chau,
Van Tién, Binh Dinh, Héng Chau, Trung Kién,
Héng Phuong, Tam Hong, Nguyet Duc, Yen
béng, Trung Ha; muc it thich hop (S3) chiém
15,47%, tap trung & xa Té Lo, Trung Nguyeén, Yén
Phuong va thi tran Yeén Lac; dién tich dat khong
thich hop chiém 35,44%, tap trung tai xa Trung
Nguyén, Pong Van, Dong Cuong, Yén Phuong,
Binh Dinh va thi tran Yén Lac. Nhu vay, ving
chuyén canh cay an qua c6 thé xay dung & cac xa:
Nguyét Pic, Hong Phuong, Lién Chau, voi dién
tich 916 ha.

So sanh chat luong dat dai cta cac LMU voéi
yéu cau st dung dat cta cac LUT duoc trinh bay
trong bang 3. Két qua xay dung ban do thich hop
dat dai cho cac LUT duoc trinh bay trong bang 4.

Béng 3. Yéu ciu vé sir dung dat ddi voi mét sd loai sit dung chinh
2 o n Lua Rau mau Cay an qua
Chi tiéu S1 | s2|s3[N| st [s2] s3[N| st |s2|s3]|N
Loai dit (G) 2,3 | 4 |1,5 1,2 | 43,5 L2 | 4,5 3
bia hinh teong doi (E) 2,3 1 1,2 3 1,2 3
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Do day tang canh tac (D) 1 2 | 3 1 2 3 1 2 |3
TPCG (T) 3,4 2 1 2,31 4 2,3,4 1
bo phi (N) 1 2 3 1 2 3 1 2 3
biéu kién tieu (Dr) 1 2 1 2 1 2

Ghi chu: S1: Rit thich hop; S2- Thich hop; S3: It thich hop; N: Khong thich hop.
Béang 4. Téng hop dién tich phan hang thich hop cac LMU

Hang A s A»
LUT | thich |Diéntich|Cocau, Pon vi ban a6 dat (LMU)
(ha) %
hop
S1 3,22 0,05 12
9,10, 11, 15, 16, 17, 19, 20, 22, 23, 25, 26, 28, 29, 31, 32,
Lua 52 3.501,21 1 54,06 33, 34, 35, 36, 37, 39
1,2,3,4,5,6,7,8,13, 14, 18, 21, 24, 27, 30, 38, 40, 41,
S3 2.971,82 | 45,89 42, 43, 44, 45, 46, 47
S1 116,97 1,81 1,4,5,12
. S2 2.400,38 | 37,06 2,3,6,7,8, 10, 15, 35, 36, 37, 39
Rau mau
$3 395390 | 6113 9,11, 13, 14, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
R ’ 28, 29, 30, 31, 32, 33, 34, 38, 40, 41, 42, 43, 44, 45, 46, 47
S1 116,97 1,81 1,4,5,12
Cay an S2 3.062,29 | 47,28 2,3,6,7,8,09, 10, 11, 15, 16, 17, 35, 36, 37, 39
qua S3 1.002,10 | 15,47 13, 14, 18, 38, 40, 41, 42, 43, 44, 45, 46, 47
N 2.294,89 | 35,44 | 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34

3.2.3 Xay dung moé hinh quan ly chat lrong
dat nong nghiép huyén Yén Lac

- C4u triic mo hinh

Poi tuong quan Iy va sir dung:

- boi twong quéan ly gom: Lanh dao ty ban
nhan dan (UBND) huyén, lanh dao Phong
NN&PTNT, lanh dao Phong TN&MT, chuyén
vién quan tri hé thong va quan ly mo hinh.

- Déi twong khai thac, st dung gdbm: Can bo
dia chinh cap xa, can bo khuyén nong xa, nguoi
noéng dan, cac doanh nghiép.

H¢ thong phan tich thiét k€ va quan tri div
liéu:

- Phan mém ArcGIS va ORACLE véi cac chirc
nang: Quan tri tng dung, tao lap di liéu; chuin
hoa, bién tap dix liéu; quan ly thong tin Metadate;
cap nhat dit liéu; dong bo dit liéu.

CSDL chat Irong dat nong nghiép:

- CSDL khong gian: Céc loai ban dé nhu: Ban
do dat, ban d6 don vi dat dai, ban do phan hang
thich hop, ban d6 hién trang st dung dat, ban do
dia chinh va cac ban do don tinh.

- CSDL thudc tinh: Khoanh dat, dién tich, dia
hinh, thay hé, giao thong, ranh gidi, dia danh,

hién trang st dung dat, ma loai dat, chat luong
dat; chi tieu chat luong dat (loai dat, dia hinh
twong d6i, do day tang canh tac, pHkq, OM%,
CEC, N%, P,O; %, K,O %, TPCG, d¢ phi.

Cac chure nang khai thac mo hinh:

- Thong ke, tra ctru, tim kiém, danh gia bién
dong, khai thac truc tuyén va cac dich vu khac.

Tich hop, dong bo CSDL:

- M6 hinh seé tich hop va dong bo mot phan
voi cac hé thong CSDL, trong do tap trung vao
tich hop voi CSDL thong ke, kiém ké dat dai cua
Bo TN&MT (trudc day).

- Xay dung cdac module mé hinh

Mo hinh quén ly chat luong dat nong nghiép
duoc xay dung 1a mot cau truc logic ctia CSDL dé
xac dinh cach ma di lieu sé duoc luu tri, khai
thac va cap nhat méi quan hé ton tai gitta cac
muc dt liéu, véi 6 module chinh 1la: Module hé
thong, module cap nhat co s¢ dir liéu, module xtr
ly dix liéu, module khai thac co s& dit liéu, module
quan ly va khai thac truc tuyén, module ho tro.

- Quan Iy va khai thac mo hinh

Mo hinh quan ly chat luong dat duoc tao lap
dé cung cap cac tng dung cho quan ly va khai
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thac thong tin chat lwong dat chinh x4c, khoa hoc
nham muc dich st dung hiéu qua quy dat nong
nghiép ctia dia phuong. Mot s6 noi dung khai

binh cé 4.562,54 ha va chat luong dat xdu cé

1.340,28 ha).

thac chinh gom:

- Thong ké chat luong dat: Mo hinh sé thong
ké duoc day da va chi tiét vé hién trang chat
luong dat theo don vi hanh chinh, theo muic do

thich hop, theo loai dat.

- Theo don vi hanh chinh: Két qua thong ké
chat lwong dat theo don vi hanh chinh cho thay,

- Theo murc do thich hop: Muc @6 thich hop
doi voi cay laa tai xa Dai Tu 1a rat thich hop, co
dién tich 3,22 ha, thich hop trung binh la 3.501,21
ha va it thich hop 1a 2.971,82 ha.

- Theo loai dat Két qua thong ké cho thay,
hau hét cac loai dat co chat luong trung binh
chiém ty trong cao nhat 70,45%, chat luong xau
chiém ty trong 20,7% va chat luong tot chiém ty

tong dién tich nghién ctru 1a 6.476,25 ha (chat
luong dat tot cé 573,43 ha, chat lu’O’ng dat trung

———

trong 8,85%.

= oz = Chiit Chit Chit
’ I TT Loom v} o ong dign ITwong Thwromg Twong
Ha thang - Cap nhst CSDL~ Xi I i8u | Khai thic CSDL -] QL va Khaithic tryc tuyén H3 trg hanh chinh tich o omg 2
'7/,7'("'1/ Théng ké » |[[] Theng ké chét uong dst theo don vi hanh chinh - = = | tot [trung binh| xau

[ Theng ke cht luong dat theo donvi... — o X = Tacithongtin » |[] Théng ké chit uang dat theo loai dat 1 Thl tran Yne_n Lac | 524.89 0| 170.83| 354.06
& Chidaosinust» | (] Théng kechit uong dst theo ign trsng sirdung ast | = Xa Binh Dinh | 493.42 44.02 | _449.4 | o

Bon vitinh: ha Pang bs CSDL [[1] Théng ke mic dé thich hop vdi leai hinh sir dung dat 3 EE Dad Ty | 559,14 2,33 1 336,61 | 0

- e ! P -1 XaPong Cuwong | 387.33 44,22 | 343,11 [s])

Bl =l i % \ f s Xa Pong Van | 412,03 134,79 | 277.24] o

ol o A >N A 6 | Xa Hong Chau 312.48 52,62 259,86 o

205 o sy, B 7 | Xa Hong Phuong | 202,48 o] 202.48 | o

1222 0 e 8 | Xa L ién Chau 550.92 43,09 | 507.83] o

173 w2 | el ey 9 | Xa Neguyet Pirc 325,71 186.64 | 139.07 | o

ETED 08 y“ﬁ" / 10 | Xa Tam Hong S08.4 o] 247.73| 260.67

EL1] bl TR ¥ % 11 e Lo 224.6 s 32.46| 192.14

= ° = . 12 | Xa Trung Ha 123,32 o] 123 32| [+

= e il "7 3 13 | Xa Trung Kién | 261,73 18.42 | 243.31 o

o j 5 @ /\; 14 | Xa Trung Nguyén | 500.34 0.46| 452.34| a7.5a4

¥ 15 | XaVan Tién 308.05 46.64 | 261.41 | o

clu sang dinh dang Excel Y i \/ xavannen _J 16 | Xa Yén Dong | 447.6 o | 146.76| 300.84
s , Jq o \ 17 | Xa Yén Phuong 333.81 o] 148.78| 185.03
i oeuangant Ho e (A1 L0 (] | it s o Tong 6.476,25 | 573,43 | 4.562,54] 1.340,28

Hinh 4. Chttc ning thong ké theo don v vi hanh ch1nh

Tra cttu, tim kiém thong tin:
- Tra cuu theo thong tin dia chinh va theo

murc do thich hop: M6 hinh YLS cho phép tra ctiu
thf)ng tin chat lwong dat theo cac truong di lieu:

“so to ban do”;

€

‘s thira”; “tén cha st dung”; “

f = ]
fidid, |
{thang- Cap nhit CSOL= Xirly diligu = Khai thac CSDL~| QL va Khai thac tryc tuyén HB trg = |

Thiing ké v

Tacouthongtin b | [7] Tra ciu theovitri .|

EE, o £ Chidgosinxut » [[] Taciutheothongtindiachinn |

Tra cdu thea miic 86 thich hop

engbo sl » | L)

Hinh 5. Két qua thong ké chat luong dat
theo don vi hanh chinh

chtmg minh thue nhan dan/soé thé can cudc”. Vi du:

Tra cttu chat lwong dat trén to ban do dia chinh

s6 37, thita s6 31 xa Pai T, cht st dung cé so

thé can cudc 026099000xxx (Hinh 6, 7).

VPDK QSDD HUYEN YEN LAC PHIEU KET QUA

ya7 1707) i
" | Diukiéntra ciuthing tn
STT thira £ || GetV | 6 hiéuBBS: 37 v|| Gev
1 R
& | TenenisD:  [NguyinVanA \,‘ cetv | SECMND: [ pacossoniece cav| |E
s | £
| Tinhtrang P.LY | [ Hinthikhdng gian | Tra ciu théng tin
B |
ETEL ) |
| Ghl sir dung: Nguyén Van A
séniéu SETT  D#n Loal ninh 5D o " =
L Gl o il s s O Chitong adt  Chuyén iia
» RERE HiHK TungBih | Wihich hep
- N mal  BIE >
H bt kbt qu ra ciru sang dinh dang Excel 2
7 0
BHE ‘ Miu Excal bio cio =
!;i_ 5 007) | | (kqchationgdat dcsq [0 | (el |[ReEEe

Hinh 6. Chttc ning tra cttu chit lugng dat theo
thong tin dia chinh
- Tra cuu theo diéu kién: Tra ctru thong tin da

dang vé6i nhiéu cau truc va diéu kién khac nhau,
nhu thong tin vé chat luong dat, ving thich hop, vi
tri... Vi du: Tra cttu ving thich hop voéi trong cay
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§bi JOCTT TRA CO'U THONG TIN CHAT LUGNG DAT
Cinchﬁphif‘ugi‘un‘m:,
Chai sir dyng: \guy§|1 VinA
Dja chi: XiBgi Ty
Eviee | qhihi | Ditn te i Mire dj thich hyp vii ede logi hinh si dyng
S MN;? S thir DI‘I}:MI Inlgjhn‘mm fer— u W ¥
Wadl |yt [ (ad) [dyghifatyl Chuyén hia Ran min Cly in qua
T T I T WK | TruogBioh | lithich hyp Thichhgp | Thich hop
GIAM DOC

Hinh 7. Giao dién va phi€u két qua tra ctzu thong tin

an qua co6 dién tich lon hon 50 ha, két qua c6 9
vung thich hop tai cac xa: Pai Tu, Lién Chau, Yén
bong, Tam Héng, Hong Phuong, Hong Chau,
Trung Ha, Van Tién (Hinh 8, 9).
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Khai thac CSDL ~| QL va Khai thac truc tuyén Hé tro =

Thing ké 3

[ o

Tra clu théng tin - » | D Tra ciru theo vi tri

Chi dac sdn xudt 3 Tra ciru theo théng tin dia chinh

Tra cifu theo mifc d& thich hop

Tra ciu theo digu kién

]
= Biéng bd CSDL 3 I:I
: |

Hinh 8. Chttc ning tra cttu theo diéu kién

Khuyén co huong cai tao dat:

Mo hinh thir nghiém voi 3 chi tieu N, P, K va
huéng céi tao, huéng chi dao san xuat doi voi chi
tieu dat trong lua tai xa Pai Tu. Vi du: Tai khoanh

Hé théng~ Cap nhat CSDL~ Xirly dif liéu

Khai thac CSDL -| QL vé Khai thac tu'ty HG tro -

Théng ke v
Tra chuthéngtin » )

Chidaosinxust  » | [7] B&tricaytrong

Bbng bo CSDL » [[] Huéng ciitao

};_ .....

Hinh 9. Két qua tra ctru viing thich hop trong

ciy 4n qua cé dién tich > 50 ha
dat so 1, khi so sanh chi tieu N, P, K hién tai va dinh
muc N, P, K tiéu chudn, mo hinh sé dua ra khuyén
c4o nhu hinh 10.

! Pall UL Y 4 3

Hething Cp it CSDL e | e CSOL| QL Kthic g Wit
) Tigk
iLin (i

Hién tai Dinh mirc: Binh mive Dinh mirc:

K20 N 205 o B xuét ciitao

1969 2 14 15
9.14 2 14 1%

19.01 2 14 15
19.8 2 14 15
17.37 2 14 15

326 2 14 15
998 2 14 15

Kndng cb dif iéu CLD_xaDaiTu
Khéng cb dif igu CLD_xaDaiTu

~

Tacluthingtn 4

Chidwsinnd 1§ b,
N

BinghiCL 0 ] s o

D Yudtiething e dt nghmp

u sang Ginh dang Excel

[o1.1. Luan an TiEN 51202217001 QL € |_CDSX_XuatDLica:

I—Ilnh 10. Chitc nang khuyén c40 cai tao dat

Tich hop voi thong ke, kiém ke dat dai:

Mo hinh da két xuat duoc hé thong biéu
thong ké, kiém ké dat dai c6 tich hop kém theo
cac truong vé chat luong dat theo ting loai dat,
timg khoanh dat (Hinh 11).

Qudn [y va khai thic tric tuyén mo hinh chat
lrong dat:

- Thiét Iap dia chi truy cdp va giao dién ding
nhap online: Thuc hién dang ky va tao tai khoan
ArcGis online, st dung tinh nang Share As va
Publish a service thiét 1ap va dang tai ban d6 va dix
lieu len trang web tai dia  chi:
https://arcg.is/W4GT véi tai khoan dang nhap la:
546368_LearnArcGIS va mat khiu truy cap la:
danhgial23. Két qua hé thong ban d6 va CSDL

| g | xudtexcer
| |

7\ \ i

H1nh 11 ChlIC nang tich hop chat lwong dat

trong thong ké, kiém ke dat dai
chat luong dat duoc cap nhat va dang tai lén hé
thong online gom: Cac 16p dir lieu vé chat luong
dat, cac 1op doi tuong kinh té - xa hoi, dia danh, dia
gioi hanh chinh, di liéu dia chinh, dit lieu kiém ke,
dir lieu do phi xa Pai Ty, dit lieu chat lwong dat
huyén Yén Lac...

- Xem thong tin chat lirong dat truc tuyén: Dé
xem thong tin chat luong dat, dung chuoét tich truc
tiép vao mot khoanh dat bat ky trén ban doé online
sé xuat hién bang thuoc tinh chat luong dat caa
khoanh dat nhu: Chi tieu chat luong dat, mic do
thich hop, dé xuat huéng st dung... Tinh nang nay
sé gitip cho nguoi quan ly va nguoi stt dung c6 day
da thong tin @€ c6 dinh huéng st dung dat phu
hop va hiéu qua cho timg khoanh dat cting nhu
cac vung chuyén canh cay trong.
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Hinh 12. Giao dién dix liéu chat lieong dit online

- Tra cuu thong tin truc tuyén do phi: St dung
chttc nang tra cttu truc tuyén theo diéu kién voi do
phi “DP” = “Cao” sé xac dinh duoc vung dién tich

c6 do phi cao cta xa Dai Tu trén ban do online.
Filter: Chat lrgng dat xa Pai Tw

Create

Display features in the layer that match the following expression

=+ Add another expression  [] Add a set

DP ~lis T || Caqg -

@® Value Field QO Unique

O Ask for values

APPLY FILTER APPLY FILTER AND ZOOM TO

CLOSE

¢ CSDL CLD - Chélt lvyng

Quanly €
ddtnabai Ty

LD - Chét lvgng

4@ imagery

Hinh 13. Hién thi thong tin chat luong dat
Ngoai ra, sé két xuat duoc bang thuoc tinh ctia 122
khoanh dat c6 két qua do phi cao véi cac chi tiéu
chat luong dat khac nhau (Hinh 14).

smap | [ Anslysis

BlSave v ©9 Share & Print ~ | @ Directions 5 Measure [l Bookmarks

Chat lugng dat xd Pai Ty (Features: 122, Selected: 1)

CEC dientich DP K20 oM P2
6.22 4,286.80 Cao 19.58 2.25 16
13.07 20,630.50 Cao 16.6 2.08 17
6.86 8,894.00 Cao 18.5 2.14 15

Hinh 14. Két qua tim ki€m viing c6 d6 phi cao

- Tra cuiu truc tuyén theo tung chi tiéu chat
lrong dat két hop: Tra ctu truc tuyén theo timg
chi tiéu chat luong két hop véi diéu kién khac
nhau sé lua chon cac khoanh dat theo diéu kién

Filter: Chat lrong dat xa Pai Tw

Create

=+ Add another expression [} Add = set

[Display features in the layer that match all of the following expressions ~|
om ~|[starts with ~][2.5 £3

Value Field Unique
[ Ask for values
K20 ~|[starts with ~|[a x

value Field Unique
O Ask for values
P205 ~|[starts with ~lle £3

Value Field Unigue
[ Ask for values 2

APPLY FILTER APPLY FILTER AND ZOOM TO CLOSE

cho trudc phu hop voi titng nhém cay trong khac
nhau. Vi du: Tra cttu theo 3 diéu kién: OM > 2,5,
K,O0 > 18, P,O; > 16, két qua cho ra duoc 01
khoanh dat dap tmg dt 3 diéu kién tréen (Hinh 15).

! Chdat lwong dat xa Pai Tw: LUC

CEC 14.04
dientich 5,187.10
3
Cao
18.69

LUC
Pbe

25
16.25
3
6.04

=
Edit Get Directions

Hinh 15. Két qua tim kiém theo timg chi tiéu do phi

Két qua nghién cttu cho thdy, mo hinh quan
ly chat luwong dat nong nghiép huyén Yeén Lac
bao gom 6 module chinh, véi 3 1op dix liéu chinh
gom: Dir lieu khong gian, hién trang st dung dat
va chat luong dat nong nghiép. M6 hinh c6 kha
nang cung cap thong tin hiéu qua, kip thoi cho
cac doi tuong st dung dat, dong thoi giup dia
phuong nang cao hiéu qua quan ly so luong va

chat luong dat nong nghiép. Két qua nghién cttu
nay tuong doéng véi két qua nghién cttu tai huyén
Lap Thach vé xay dung co s& dit lieu chat lwong
dat [14] va huyén Doan Hung [15]. CSDL chat
luong dat ctia mo hinh cé thé tich hop voi he
thong CSDL khac nhu CSDL dia chinh dé hinh
thanh he thong thong tin dat dai cta huyén
giong nhu CSDL cta huyén Poan Hung [15].
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Piém manh ctia mo quan ly chat luong dat nong
nghiép huyén Yén Lac la c6 kha nang tich hop
CSDL cac céap (cap Bo dén cap tinh, cap huyéen va
cap xa) dé tong hop va thong ke chat luong dat
theo timg loai dat va doi tuong st dung dat trén
nén tang WebGlIS, thuan loi cho viéc stt dung chitc
nang thong ké, tra cttu thong tin dé chi dao san
xuat hodc dua ra khuyén cao huong cai tao dat voi
cac diéu kién cu thé ctia timg loai stt dung dat,
ting khoanh dat. Chic niang quan ly va khai thac
truc tuyén thong tin chat luong dat duoc coi 1a
diém moi ctia nghién ciu va da giai quyét duoc
mot s6 han ché cta cac nghién cttu trudce day.

3.3. Giai phap st dung hiéu qua moé hinh quan
ly chat lrong dat nong nghiép huyén Yéen Lac

3.3.1. Hoan thién hé thong co sé ha tang, trang
thiét bi

Hoan thién ha tang ky thuat bao dam cho cac
hoat dong an toan, hiéu qua, tich hop cac hé thong
thong tin, két noi véi hé thong quoc gia. Stt dung
ArcGIS @é xay dung cac module ctia mé hinh quan
ly chat luong dat theo cac quy dinh hién hanh,
dam bao tich hop CSDL cua he thong lén CSDL
clia cac cap trén va tra ctru thong tin truc tuyén
(Map online, WebGIS).

Pau tu, nang cép he thong trang thiét bi voi
cau hinh phu hop, dam bao thuc hién duoc cac
chtc nang cap nhat va van hanh mo hinh CSDL
chat luong dat; dam bao tinh nang két noi, lién
thong voi hé thong CSDL dat dai cac cap va kha
nang tra cttu thong tin truc tuyén.

Ho tro nguoi dung str dung cac tinh nang GIS
tren web va thiét bi di dong, giup cai thién quy
trinh tra cttu, khai thac dir lieu. Giai phap phan
mém GIS cho may chit gom 2 thanh phan: Cong
thong tin GIS va GIS Server duoc luu trit va quan
ly béi hé quan tri CSDL gom: Microsoft SQL,
Oracle, PostgreSQL.

332 Dong bo hé thong CSDL va két noi
thong tin

Chuin hoa cac phan hé CSDL khac, can ap
dung dung cac chuin dit liéu dat dai cho noi dung
va cau truc dir lieu; heé quy chiéu khong gian va
thoi gian; siéu dit lieu; chat luong di liéu; trinh bay
va trao d6i, phan phoi dir liéu gitta cac nhom

CSDL. Tich hop va déng bo hé thong CSDL chat
luong dat voi hé thong CSDL thong ké, kiém ke
dat dai theo quy dinh.

Té chitc danh gia chat luong dat theo dinh ky,
uu tién xay dung va thanh lap ban do do phi dén
timg xa, thi tran dé tich hop vao hé thong CSDL va
cung cip day du cac thong tin chinh xac vé chat
luong dat theo thoi gian. Pam bao mo hinh quan ly
chat luong dat thuong xuyén duoc cap nhat va
hiéu chinh phu hop voéi diéu kién san xuat thuc
tién.

3.3.3. Vé nguén nhan Iuc

Té chic tap huan va dao tao chuyén mon cong
nghé thong tin theo phan cap:

- Nguoi quan ly: Truéng phong TN&MT
huyén c6 quyén va trach nhiém quan ly mé hinh,
thay d6i mat khau va phan quyén truy cap cho
tirng nhom doi teong stt dung moé hinh.

- Nguoi quan tri: Can bo Phong TN&MT, co
quyén truy cap, chinh stra va thay déi thong tin
ciing nhu phan quyén truy cap hé thong mé hinh
theo su chi dao ctia Truong phong.

- Nguoi sit dung: Puoc phép truy cap va st
dung mo hinh theo timg d6i twong da duoc phan
quyén, cO quyén truy cap moé hinh dé xem cac
thong tin ma khong thé chinh stra s6 liéu.

3.3.4. Gidi phadp t0 chirc thuc hién

UBND huyén ti€ép nhan mé hinh va giao cho
Phong TN&MT quan ly va kiém soat, quan tri, cap
mat khau va phan quyén truy cap mé hinh cho
tieng nhom doi tuong st dung; cap nhat, chinh stra
s6 lieu ctia mo hinh; huong dan stt dung mo hinh.
Phong NN&PTNT cung cép dit liéu chat luong dat
theo thoi gian dé cap nhat; huéng dan quy trinh
chi dao san xuat va khai thac mé hinh. Phong Tai
chinh Ké hoach tham muu cho UBND huyén bo
tri kinh phi cho phét trién mé rong va nang cap mo
hinh quan ly chat luong dat. UBND céc x4, thi tran
ti€p nhan mo hinh; khai thac cac noi dung chat
luong dat vao san xuat; dé xuat huéng st dung dat;
chi dao san xuat.

Nguoi st dung khai thac mé hinh trén co sé&
cac ngi dung da duoc phan quyén truy cap tir nha
quan ly; lua chon va quyét dinh dau tu san xuat,
dinh hudng st dung dat.
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4. KET LUAN

Huyén Yén Lac c6 dién tich tu nhién la
7.469,69 ha, trong d6 dat nong nghiép chiém toi
69,39%. Nhom dat phu sa glay c6 dién tich 16n
nhat, chiém 35,44%; nhom dat phu sa c6 tang loang
16 d6 vang co6 dién tich nhé nhat, chiém 7,59%. Ban
d6 don vi dat dai ty le 1/10.000 ctia huyén duoc
xay dung tir viec chong xép 6 ban do don tinh va
xac dinh duwoc 47 don vi ban do dat dai (LMU).
LMU33 c6 dién tich lon nhat la 943,05 ha va
LMU13 c¢6 dién tich nhé nhat 1a 0,02 ha. T do,
thuc hién danh gia thich hop dat dai 3 LUT chinh
la LUT laa, LUT rau — mau va LUT cay an qua.

CSDL chat luong dat ctia huyén duoc xay
dung gom 2 hop phan la CSDL cdp huyén va
CSDL c4p xa bang GIS. Trong do, CSDL khong
gian gom: Ban d6 nén dia ly, ban d6 dia chinh, ban
dd hién trang stt dung dat, cac loai ban do don
tinh, ban do don vi dat dai, ban d6 phan hang thich
hop, ban d6 do phi. CSDL thugc tinh gom: Dién
tich, ma loai dat, loai dat, tén xa, x&¢ dong, dia hinh
twong doi, do day tang canh tac, TPCG, ché do
tiéu, do phi, pHgy, OM%, N%, P,O:%, K,0%, CEC...

Mo hinh quan ly chat luong dat nong nghiép
huyen Yeén Lac duoc xay dung trén nén tang ngon
ngtt lap trinh C#, NET Framework ctia ArcGIS
Engine, thu vién ArcObjects SDK for Net
Framework 10.3. ArcGIS online va hé quan tri co
s& dir lieu Oracle voi 6 module chinh gém: He
thong, cap nhat co s¢ dit lieu, xtt ly di liéu, khai
thac CSDL, quan ly va khai thac truc tuyén, ho tro.
Mo hinh duoc thiét ké tréen nén WebGIS va co6 cac
chtc nang thong keé, tra ctru thong tin, chi dao san
xuat va tich hop dong bo CSDL gitp cac nha quan
ly, doanh nghiép va nguoi dan khai thac va st
dung thong tin trong qua trinh san xuat nong
nghiép.

Tt két qua nghién ctu da dé xuat duoc 4
nhom giai phap dé quan ly va khai thac hiéu qua
mo hinh chat luong dat pht hop gom: Hoan thién
hé thong co s& ha tang trang thiét bi, ddong bo hé
thong CSDL va két noi thong tin, ngudén nhan luc,
t6 chuc thuc hién.
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BUILDING A MODEL FOR MANAGING AGRICULTURAL LAND QUALITY
IN YEN LAC DISTRICT, VINH PHUC PROVINCE

Nguyen Dinh Trung”

Vietnam National University of Agriculture

Abstract

The study aims to develop and propose solutions for effective management and use of the
agricultural land quality management model in Yen Lac district, Vinh Phuc province. The
methods used are: Collecting secondary data; field investigation; soil analysis; building a soil
quality map and building a soil quality database. The research results show that Yen Lac district
has a total natural area of 10,765.18 hectares, of which agricultural land accounts for 69.28%.
Overlaying 6 single-character maps to build a land unit map with 47 land units and 625 land
plots. From there, a land suitability map is built with 3 main LUTs: rice, vegetables, and fruit
trees. The model has 6 main modules: system module; database update module; data
processing module; database exploitation module; online management and exploitation module
and support module. The model is designed on the WebGIS platform and has functions of
statistics, information lookup, production direction and synchronous database integration to
help managers, businesses and people exploit and use information in the agricultural
production process. To effectively manage and exploit the model, it is necessary to
synchronously implement the following solutions: complete the infrastructure system,
equipment and software; synchronize the database system and information connection; human

resources and implementation organization.

Keywords: Soil quality, database, model, Yen Lac district.
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PHAT TRIEN MO HINH NONG NGHIEP DO THI
TREN DIA BAN THANH PHO HA TiNH, TiNH HA TiNH

Tran Trong Phuong® ", Tran Pic Vién!, Tran Vin Khai?
! Khoa Tai nguyén va Moi truong, Hoc vién Nong nghiép Viét Nam

2 Uy ban Khoa hoc, Cong nghé va Moi truong cia Quoc hoi

TOM TAT

* Email: ttphuong@vnua.edu.vn

Nong nghiép do thi da va dang goép phan rat lon trong viéc tham gia gidi quyét cac van dé kho
khan ctia cac quoc gia trong qua trinh do thi hoa. So véi canh tac truyén thong, nong nghiép do
thi hiéu qua hon, bén vitng hon, san phdm htru co tré nén dé tiép can hon, tao khong gian nho
than thién... Két qua nghién ctru cho thay, nam 2024 trén dia ban thanh pho Ha Tinh, tinh Ha
Tinh da hinh thanh viing san xuét chuyén canh theo huéng canh dong mau l6n véi téng dién tich
126,10 ha & 6 xa, phuong. Ngoai ra, c6 5 co s& san xuat dat cac chimg nhan theo tiéu chuin
VietGAP va 2 co sé dang hoan thién quy trinh, ho so d@é duoc cip chimg nhan VietGAP. Dé phat
trién nong nghiép do thi trén dia ban thanh pho Ha Tinh dén nam 2030 can thuc hién déng bo
cac giai phap nhu sau: Cé co ché, chinh sach khuyén khich phat trién san xudt nong nghiép,
nong thon; hoan thién quy hoach khong gian phat trién nong nghiép do thi thong nhat voi quy
hoach chung ctia thanh pho Ha Tinh dén nam 2030, tam nhin 2050; xay dung, t6 chitc san xuat
theo dinh huong san pham; giai phap vé thong tin, tuyén truyén, chi dao san xuat.

Tt khéa: Mo hinh nong nghiép, nong nghiép do thi, thanh pho Ha Tinh.

1. DAT VAN DE

Nong nghiép do thi la nganh kinh té tong hop
trong va ven do thi, bao gdm hoat dong nuoi trong,
san xuat, ché bién va cung tng dich vu vé rau, hoa,
qua, tham xanh thuc vat, cay xanh, cay canh, cay
trang tri, cay duoc liéu, cay trong nong nghiép va
cac sinh vat httu ich khac [1]. Viet Nam 1a quoc gia
dang phat trién nén qua trinh do thi hoa dién ra
manh mé & cac vung do thi 16n va khu vuc nong
thon ven do. Tren thuc té, viec chuyén d6i muc
dich st dung dat nong nghiép phu hop voéi do thi
hoa 1a van d@é cac thanh pho, do thi can quan tam
[2]. Tuy nhién, nong nghiép do thi con doi mat voi
khéng it nhiing kho khan, thach thic. Do 1a do thi
hoa nhanh da anh hudng tiéu cuc dén phat trién
bén vitng nong nghiép, nong thon, nguodi nong dan
mat dat canh tac cung voi thi€u viéc lam, cac van
dé 6 nhiém moi truong phat sinh, suy thoai tai
nguyén phat sinh. Trong béi canh do, phat trién
nén nong nghiép do thi - thong minh, mang tinh
sinh thai, bén vitng, xay dung nong thon moi phu
hop véi dac thu caa tirng dia phwong la dinh huéng
quan trong [3, 4].

Thanh pho Ha Tinh c6 nén san xuit nong
nghiép @6 thi kha phat trién. O day c6 nhiéu tiém
niang dé phat trién mot so cay trong vat nuoi diac
trung, loi thé, phu hop véi phat trién kinh té nong
nghiép d6 thi. Chinh vi vay, Tinh uy Ha Tinh ban
hanh Nghi quyét s6 06NQ/TU [5], Thanh uy
thanh phé Ha Tinh da ban hanh Chi thi s6 19-
CT/Th.U [6] va UBND thanh pho Ha Tinh ban
hanh Ké hoach s6 114/KH-UBND [7] nhidm xay
dung ké hoach, co ché ho tro phat trién nong
nghiép do thi trén dia ban thanh pho Ha Tinh. Bén
canh nhimg moé hinh néng nghiép d6 thi kha
thanh cong nhu mo hinh trong cay an qua (6i),
trong sen, trong cay hang nam... van con mot so
mo hinh hiéu qua chua cao, san xuit con manh
mun, nho 1&, thiéu tinh lién két, chua c6 cac san
phdm chu luc, chat luong chua cao, kho khian
trong viéc canh tranh... Vi vay, viéc nghién cttu
tinh hinh phat trién mo6 hinh nong nghiép do thi la
can thiét nham tim ra nhimg toén tai han ché va
nguyén nhan tir d6 dé xuat giai phap dé phat trién
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mo hinh do thi trén dia ban thanh phé Ha Tinh,
tinh Ha Tinh.
2. PHUONG PHAP NGHIEN CUU

2.1. Thu thap s6 liéu thir cap

S6 lieu thtr cap duoc thu thap tai cac co quan
quan ly nha nudc dong trén dia ban thanh pho Ha
Tinh va cac co quan khac c¢6 lién quan...

2.2. biéu tra s0 liéu so cdp

- Phuong phéap diéu tra: Phong van truc tiép
bang cau héi mé do6i voi can bo quan ly, can bo
chuyén mon vé linh vuc phat trién nong nghiép nong
thon nham xay dung va danh gia cac tiéu chi vé mo
hinh nong nghiép do thi voi so luong 30 nguoi.

- Phéng van truc tiép nguoi dan nham thu thap
thong tin két qua phat trién san xuit nong nghiép
trén dia ban thanh pho Ha Tinh. S6 luong 100 ho,
chon ngau nhién, dang truc tiép san xuit nong
nghiép & cac mo6 hinh néng nghiép do6 thi tai cac
hop tac xa (HTX) (HTX Thanh nién Thanh Sen, xa
boéng Mon; HTX San xudt rau, ci, qua va Dich vu
téng hop Thach Ha, xa Thach Ha; HTX Binh
Minh, xa DPéng Mon; HTX Nong nghiép Sen Hao
Thanh, xa Dong Mon; HTX San xuat nong nghiép
va Dich vu tong hop Lién Nhat, xa Thach Ha), moéi
HTX diéu tra 20 ho.

2.3. Phuong phap phan tich, xir Iy s6 liéu

Phan tich s6 liéu bang xt ly thong ke.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khai quat khu viee nghién ctru

Thanh phé Ha Tinh la trung tam ctia tinh Ha
Tinh, c6 dién tich tu nhién 1a 5.654,98 ha vdi dan
s6 105.224 nguoi, c6 15 don vi hanh chinh, gom 10
phuong va 5 xa [8].

Téng gia tri san pham nam 2024 (theo gia so
sanh nam 2010) woc dat 18.389 ty dong. Toc do
ting trudng gia tri san phadm dat 12,45%. Trong do:
Khu vuc thuong mai - dich vu tang 10,1%; khu vuc
cong nghiép - xay dung tang 17,2%; khu vuc nong,
lam nghiép va thiy san tang 7,9% [9].

Thanh pho da ban hanh co ché, chinh sach
pht hop nham phat huy néi luc, khuyén khich, ho
tro phat trién toan dién trén cac linh vuc nhu: Co
ché hd tro dau te xay dung co so ha tang, huy
dong t6t nguon luc trong nhan dan dé dau tu cac
ha tang thiét yéu; co ché hé tro phat trién nong
nghieép do thi, thuc ddy phat trién manh cac mo
hinh nong nghiép cong nghé cao, tich tu ruéng dat
phuc vu san xuat hang héa. Nho d6, gia tri san
xuat trén mot don vi dién tich tir 75 triéu/ha nam
2022 1én 90 trieu/ha nam 2024 [9].

Bang 1. Hién trang stt dung dat nong nghiép nim 2024 thanh phd Ha Tinh
STT Chi tieu st dung dat Ma Téng dién tich (ha) Ty le (%)
Téng dién tich tu nhién 5.654,98 100,00
DPat nong nghiép NNP 2.610,70 46,17
1 bat trong lua LUA 1.698,07 30,03
Tr?ng do: Pat chuyén trong lia LU 132458 9342
nuoe
2 | Dat trong cay hang nam khac HNK 179,62 3,18
3 | Dattréng cay lau nam CLN 290,68 5,14
4 | batriung phong ho RPH 96,13 1,70
5 | Dat nuoi tréng thiy san NTS 337,22 5,96
6 | bat nong nghiép khac NKH 8,97 0,16

Bang 1 cho thay, tong dién tich dat nong
nghiép 1a 2.610,70 ha, chiém 46,17% téng dién tich
te nhién, day la quy dat cho tiém nang phat trién
nong nghiép do thi trén dia ban thanh pho Ha
Tinh.
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2023, trong do gia tri san xudt nganh tréng trot
dat 87,2 ty dong, bang 107,4% so voi nam 2023, gia
tri san xuat nganh chin nuoi dat 96,6 ty déng,
bang 99,3% so véi nam 2023, gia tri san xuat nganh

thiy san uéc dat 41,5 ty dong, bang 108,1% so voi
nam 2023.

- Linh vuc trong trot: Két qua san xuat ctia mot
s6 cay trong chinh nam 2024 trén dia ban thanh

pho duoc thé hién & bang 2.
Bang 2. Dién tich gieo tréng, ning sudt, san luong ciia mjt s cay trong chinh nim 2024
Canam Vu xuan Vu heé thu
Nang Nang Nang
TT Loaj cay ."{‘Sng sgét San luong | Téng dien sgét San T(Sng sgét Séan
trong dién tich | binh (t4n) tich (ha) binh luqng dién tich| binh hrqng
(ha) quan quan (tan) (ha) quan (tan)
(ta/ha) (ta/ha) (ta/ha)
1 |Lua 2.390,70 | 51,86 12.658,98 | 1.387,10 58,64 | 8.133,57 | 1.003,60 | 45,09 | 4.525/41
2 | Rau cac loai 409,55 52,67 2.157,03 155,78 49,79 775,64 115,59 57,48 664,47
3 |Pau 4,00 7,72 3,09 6,70 7,66 5,13
4 |Lac 98,90 25,27 249,96 92,50 25,97 240,18 6,50 15,05 9,78
5 |Khoai lang 32,62 42,00 137,00 10,60 79,04 83,78 6,98 40,70 47,13
6 |Dua ludi 4,96 347,82 172,38 2,53 346,98 87,65 2,53 348,58 88,05

Bang 2 cho thay, dién tich san xuat lia ca nam
2024 1a 2.390,70 ha, rieng dién tich lda chat luong
cao 1a 1.074 ha, chiém 44,93% tong dién tich thuc
hién.

Trén dia ban da c6 mot s6 moé hinh nong
nghiép do thi san xuat theo tiéu chuin VietGAP va
teong duong, theo huéng hitu co, san pham nong
san co6 chat luong cao nhu:

+ Mo hinh trong lua chat luong cao: Pa hinh
thanh duoc mot s6 viing san xuat chuyén canh lua
chat luong cao, theo huéng canh dong mau 16n véi
téng dién tich 126,10 ha mang lai hiéu qua kinh té
kha cao, nang suat, san luong ciing nhu cong tac
cham soc, quan ly sau, bénh, thu hoach déu co6
nhiéu thuan loi hon so voi cac viing san xuit manh
mun, nho 1é khong tap trung. Ngoai ra, con c6 mo
hinh nhu trong lda chat luwong cao ctia HTX San
xuat nong nghiép va Dich vu tong hop Lién Nhat,
mo6 hinh nay dang lam quy trinh dé duoc cip
ching nhan VietGAP.

+ M6 hinh trong rau ct qua dat ching nhan
hitu co, VietGAP: Dén nay, trén dia ban da c6 5 mo
hinh san xuat dat cac ching nhan theo tiéu chuén;
trong do6: 1 moé hinh rau ct qua cia HTX Thanh
nién Thanh Sen, xa Pong Mon da dat chirng nhan
htu co; 3 m6 hinh 1a moé hinh rau ct qua cia HTX
San xuat rau ci qua va Dich vu téng hop Thach
Ha, xa Thach Ha; mo6 hinh rau ca qua, 6i cia HTX

Nguon sé'lieu: UBND thanh pho Ha Tinh (2024) [9]

Binh Minh, xa DPong Mon; mo hinh tréng sen cia
HTX Nong nghiép Sen Hao Thanh, xa Dong Mon;
3 mo6 hinh nay déu dugc ching nhan VietGAP.
Bang 3. Viing trong laa chat luong cao, lua hang
hoéa trén dia ban thanh phé Ha Tinh

STT Xa, phuong Dién tich (ha)

1 |Xa Dong Mon 12,00
2 |Xa Thach Ha 12,50
3 |Xa Thach Trung 33,90
4 | Phuong Thach Quy 11,40
5 |X4d Thach Binh 25,00
6 |Phuong Pai Nai 31,30

Téng 126,10

Nguoén: UBND thanh phé Ha Tinh (2024) [9]
Béang 4. M6t s6 mé hinh sin xuit theo tiéu chudn
VietGAP, hitu co trén dia ban thanh phé Ha Tinh

i Loai san | Dién tich
STT Mo hinh phém (ha)
1 HTX Thanh  nién| Rau ?u 430
Thanh Sen qua
HTX San xuat rau, cu, Rau cil
2 |qua va Dich vu téng ul 1,20
hop Thach Ha q
3 |HTX Binh Minh Raued - 5
qua, oi
HTX Nong nghiép Sen
4 Hao Thanh Sen 28,00

Nguon: UBND thanh phé Ha Tinh (2024) [9]
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- Linh vuc chan nuoi - thiy san:

Trén dia ban nghién ctru c6 tong dan trau la
195 con; bo 1a 1.150 con, trong d6 bo lai Zébu 726
con chiém 65% tong dan; dan lon 1a 3.810 con; dan
gia cam 1a 190.600 con [9]. Trén dia ban c6 1 mo
hinh chan nuéi dat ching nhan VietGAP la mo
hinh chan nuéi bo, quy mé 34 con ctia HTX Chan
nu6i bo Dong Mon.

Céc viung nudi trong thiy san trong diém cta
thanh pho tap trung & cac xa Thach Trung, Thach
Ha, Dong Mon... Phan lon dién tich nuoéi trong
thily san da duoc dau tu nang cdp ha tang nuoi,
tng dung cong nghé 16t bat day, bom cat day, suc
khi day... va tng dung cong nghé vi sinh vao san
xuat; hinh thic nuoi da chuyén tir quang canh cai

tién sang ban tham canh va tham canh dat 60%;
timg budc chuyén déi tir nuodi tom sy, nudi ca xen
ghép sang nuoi tom thé ban tham canh, thim canh
tang 40%; nuoi tom coéng nghé cao (cong nghé 3
pha). Do ung dung cong nghé cao nén nuoéi tom da
duoc quan ly moi truong nudce, quan ly dich bénh va
c6 thé tang tr 2 vu/nam sang 3 vu/nam mang lai
hiéu qua va gia tri cao hon. M6 hinh nuéi tom cta
HTX Thuay san Ha Vang dang hoan thién cac quy
trinh, hé so dé duoc cap ching nhan VietGAP.

3.3. Panh gi4 hiéu qua ciia mot s6 mé hinh néng
nghiép do thi trén dia ban thanh phd Ha Tinh

Két qua phan tich danh gia hiéu qua cta cac
mo hinh néng nghiép do thi trén dia ban duoc thé
hién & bang 5.

Béng 5. Panh gia hiéu qua kinh té ctia mot s6 moé hinh néng nghiép do thi
trén dia ban thanh phé Ha Tinh nim 2024

GTSX | CPTG | GTGT HQPV
STT Mo hinh Loai san phdm | (trieu (trieu | (trieu N
A A . (lan)
dong) dong) | dong)
1 | HIX Thanh nién Thanh Sen Rau ci1 qua 149,50 51,4 98,10 1,91
HTX San xuat rau ct qua va Dich vu .,
2 t6ng hop Thach Ha Rau ct qua 152,60 49,6 103,00 | 2,08
3 | HTX Binh Minh Rau cti qua, 6i | 165,00 59,00 | 106,00 1,80
4 | HTX Nong nghiép Sen Hao Thanh Sen 155,00 49,20 | 105,80 | 2,15
5 HTX San XHat norAlg nghiép va Dich vu | Luaa chat luong 105,30 38,2 67,10 1,76
tong hop Lién Nhat €ao

Nguon: Tong hop tir s6'liéu diéu tra

Ghi chu: GTSX Ia gid tri san xuat: CPTG 4 chi phi trung gian; GTGT 14 gid tri gia tang; HQDYV Ia

hiéu qua dong von.

- banh gia vé hiéu qua kinh t€ ctia mot s6 mo
hinh: Thoi gian qua, bing nhiéu bién phap, thanh
pho Ha Tinh da tap trung thuc hién tai co ciu
nganh noéng nghiép d6 thi theo huéong da gia tri,
sinh thai bén virng... Hién nay, thanh pho da hinh
thanh nén nhimg ving san xuat chuyén canh quy
mo lon; tao budc phat trién mai, budc ddu mang lai
hiéu qua kinh té cao. Trong thoi gian téi, thanh
pho Ha Tinh can nhan rong cac mo hinh trong rau
cll qua, sen va lua chat luong cao...

Phan tich tir két qua diéu tra cho thay, cac mo
hinh nong nghiép d6 thi hién c6 trén dia ban thanh
pho Ha Tinh déu mang lai hiéu qua kinh té cao, da

gan voi du lich sinh thai, sdn phdm duoc thi truong
chap nhan. Pay 1a huéng di méi, ddy nhanh tién do
chuyén déi co cau cay trong, gop phan thuc hién
thanh cong ké hoach tai co cau nganh nong nghiép
gan voi xay dung nong thon maéi nang cao tai thanh
pho Ha Tinh. Tuy nhién, hau hét cac mo6 hinh con
c6 quy mo nho, dat san xuat nong nghiép con manh
mun, khong tap trung nén gap khé khan trong viéc
co gioi hoa dé giam chi phi san xuét, nguoi nong
dan thiéu nguén von tich liay dé tai dau tu...

- Hiéu qua xa hoi cia mot s6 mo hinh nong
nghiép d6 thi (Bang 6).
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Béng 6. Panh gia hiéu qua x4 hoi ctia mot sé6 mé hinh nong nghiép d6 thi
trén dia ban thanh phé Ha Tinh nim 2024

Ngay Gia tri ngay Mtic tiéu
TT M6 hinh Loai san phdm cong lao | coéng (nghin thu san
dong doéng/cong) | pham (%)
1 | HTX Thanh nién Thanh Sen Rau ct qua 350 280,29 90,00
HTX San xuit rau cd qua va .
2 Dich vy téng hop Thach Ha Rau ct qua 360 286,11 90,00
3 | HTX Binh Minh Rau ct qua, 6i 290 365,52 90,00
4 | HTX Nong nghiep Sen Hao Sen 300 352,67 95,00
Thanh
HTX San xuat nong nghiép va | _ .
5 Dich vu téng hop Lién Nhat Luaa chat luong cao 320 209,69 70,00

Bang 6 cho thiy, moé hinh san xuit rau ct qua,
6i ctia HTX Binh Minh cho gia tri ngay cong cao
nhat voi 365,52 nghin doéng/cong lao dong, mo
hinh trong lda chat lwong cao & HTX San xuat
nong nghiép va Dich vu téng hop Lién Nhat cho
gi4 tri ngay cong lao dong thap nhat 1la 209,69
nghin dong/cong lao dong. Muc tiéu thu san
pham thi m6 hinh trong sen & HTX Nong nghiép
Sen Hao Thanh cao nhat véi 95% san pham béan ra
thi truong. Trong do, c6 cac hop tac xa dong vai
tro trong tam, dau tu va té chic san xuat theo cac
quy chuén, tiéu chudn nham nang cao chat luong
san phdm, liéen két va timg budc hinh thanh hé
sinh thai dé khai thac nong nghiép da gia tri.

- Hiéu qua vé canh quan mai truong sinh thai:
Nhiéu ving san xuit chuyén canh quy mo lom,
mang lai hiéu qua kinh té cao da duoc hinh thanh,
lam thay d6i dién mao cac khu vuc ven thanh phd.
Riéng vé linh vuc trong trot cé su chuyén dich
manh mé theo huéng san xuat hang hod, nang cao
chat lwong san pham, co cdu lai cay trong theo
huéng ting dién tich véi loi thé cta ting dia
phuong va theo nhu cau thi truong, phat trién san
xuat nong nghiép hitru co, nong nghiép tuan hoan,
nong nghiép xanh nhim huéng téi nang cao chat
luong san phdm, ting gia tri va hiéu qua san xuat,
nhiéu mo hinh da duoc hinh thanh va phat trién
tréen quy mo lon theo tiéu chuin VietGAP, hitu co,
tuan hoan, lién két theo chudi gia tri tiép tuc duoc
nhan rong. Do ciing 1a két qua ban dau, 1a tin hieu
kha quan dé hinh thanh nén heé sinh thai nong
nghiép da dang, gép phan dé thanh phé Ha Tinh
trd thanh mot do thi xanh, phat trién bén vimg. Voi

quy trinh san xuat hitu co khép kin, tng dung
cong nghé cao theo huong VietGAP sé la huong di
phat trién nong nghiép bén ving, hiéu qua trén dia
ban thanh pho Ha Tinh trong thoi gian t6i. Dac
biét, mo6 hinh nong nghiép d6 thi mai hinh thanh
va phat trién d6 1a chuyén déi tir dat laa, dién tich
ao ho kém hiéu qua sang trong sen cong nghé cao,
thong qua viéc lien keét, tich tu ruong dat. Thuc té
cho thdy, sau 3 nam trién khai, dén nay nhimng
dam sen 16n & cac xa, phuong nhu: Déng Mon,
Thach Hung, Thach Linh, Van Yén da ruc r& khoe
sdc voi trén 30 ching loai sen cac loai, trong do6
cac chung loai sen phé bién, co gia tri kinh té cao
nhu: Sen Bach Diép Tay Ho, sen ttt thoi, sen canh
trang vién hong, sen trang hué, sen Oga Nhat Ban,
sen quan am, sen super, bi ngan,... Mdi giong hoa
dam nhan chic ning riéng, giong thi cho thu
hoach hat, giong dung dé udp tra, giong ldy cu,
giong lai tao canh quan, 14y hoa...

- Quy trinh cong nghé 4p dung vao san xuat:
Thoi gian qua, viéc phat trién nong nghiép do thi
dang duwoc thuac ddy thong qua viéc ung dung cac
quy trinh cong nghé tién tién nham nang cao hiéu
qua san xuat va bao vé moi truong (ing dung cong
nghé sinh hoc trong san xuit nong nghiép; phat
trién mo hinh nha luéi va hé thong tudi tién tién;
ap dung cong ngheé tuoi tiét kiém nudc; huong dan
quy trinh cham soc cay an qua nhu cét tia va cham
soc sau thu hoach) & mot s6 HTX da mang lai hiéu
qua trong viec m& rong mo hinh phat trién nong
nghiép do thi.

- Canh quan sinh thai do mé6 hinh néng nghiép
do thi mang lai: M6 hinh nong nghiép do thi tai
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thanh pho Ha Tinh mang lai nhiéu loi ich quan
trong cho canh quan sinh thai (taing khong gian
xanh va cai thién moi truong song; cai thién da
dang sinh hoc; tao canh quan dep va khong gian
sinh thai; phat trién kinh té xanh va du lich trai
nghiém). Nhin chung, nong nghiép do6 thi khong
chi mang lai loi ich kinh té ma con gép phan bao
vé moi trudng, nang cao chat luong song va cai
thién canh quan sinh thai cho thanh pho Ha Tinh

Tuy nhién, su phat trién nong nghiép do thi
thanh pho Ha Tinh van con gap nhiéu luc can.
Trong dd, c6 yéu t6 khach quan nhu qué trinh do
thi hoa, dat nong nghiép bi thu hep va chia nho
cac ving san xuat. Co s& ha tang phat trién nong
nghiép dit da duoc chinh sach “tiép suc”, song so
voi yéu cau phat trién nong nghiép cong nghé cao,
mo hinh san xuat chuyén biét thi con chua xtmg
tam.

3.4. Dinh huéng va dé xuit mot s giai phap
nhim phat trién mé hinh néng nghiép d6 thi trén
dia ban thanh phd Ha Tinh dén nam 2030

3.4.1. Dinh huong phét trién mo hinh nong
nghiép do thi thanh phé Ha Tinh

- Vé dinh huong san phdm nong nghiép va té
chic san xuat: Nong nghiép cta thanh pho Ha
Tinh khong chi tao ra nhitng san ph4dm tiéu dung
c6 chat luong cao, chtta dung vin héa cta timg
phuong, xa thugc thanh pho ma con 1a nhitng san
pham tich hop nhiéu gi4 tri nhu: Canh quan, thAm
my, gido duc, bao vé moi truong, cai thién stc
khoé cong déng (gin két con nguoi véi thién
nhién...), bdo vé moi truong. Co cau san phidm
huéng dén gia tri kinh té cao, t6 chitc san xuat két
hop da muc tiéu du lich, sinh thai, gido duc, bao vé
moi truong...

- Phat trién theo huéng tap trung tréong hoa,
cay canh, dé cung cap cho nhu ciu ctia nguoi dan,
cong vién va tao canh quan xanh cda thanh phd.
Ting budc chuyén déi s6 dien tich dat dang trong
cac cay trong can & cac phuong thanh cac khu vuc
san xuat tap trung dé bo tri trong rau, hoa cay
canh. Xay dung mo hinh nong nghiép do6 thi sinh
thai gin voi du lich va dich vu huéng téi nong
nghiép cong nghé cao tai thanh pho Ha Tinh theo
huéng giam dan dién tich trong lua, chuyén déi

cac vung tréng lua c6 dia hinh cao, van, chu dong
nuoc sang trong cac cay hoa, cay canh, mau.

- Can thuc hién dong bo véi quy hoach phat
trién khong gian nong nghiép cua ting khu vuc
theo phan khu chitc nang va theo dinh huwong san
phiam nong nghiép va t6 chirc. Viec chuyén giao
tmg dung tién bo ky thuat vé giong moi, ky thuat
canh tac tién tién, co gidi hoa, nong nghiép cong
nghé cao,... dugc ap dung ngay cang nhiéu vao
san xuat; thu hat nhiéu doanh nghiép, nguén nhan
luc, doi nga tri thic tré tham gia dau tu vao linh
vuc nong nghiép. Ung dung khoa hoc cong nghé
cao vao san xuat nong nghiép hang hoéa ngay tir
khau xay dung co ban, xay dung nha luwdi, nha
kinh dé phu hop v6i phat trién nong nghiép do thi.
Ap dung quy trinh VietGAP trong san xuat theo
chudi gia tri, kinh t€ tudn hoan va tng dung cong
nghé tién tién trong san xuat nong nghiép gan voi
bao vé moi truong.

- Pinh huéng dén nam 2030, phat trién mo
hinh nong nghiép d6 thi ¢ thanh phé Ha Tinh
huéng phat trién hiéu qua cac san phdm chu luc,
phat huy loi thé cua timg dia phuwong, chi dao phat
trién san xuat theo diéu kién cu thé ting ving,
timg dia phuong nhiam dat cac chi tieu ké hoach
dé ra, phan dau gia tri san xuat nong nghiép trén
don vi dién tich dat canh tac dat 150 triéu
déng/ha.

3.4.2. Gidi phdp phat trién nong nghiép do thi
trén dia ban thanh pho Ha Tinh

- Co co ché, chinh sich khuyén khich phét
trién san xuat nong nghiép, nong thon

+ Thuc hién co6 hiéu qua Nghi quyét so6 54/NQ-
HDND [10].

+ Ban hanh co ché, chinh sach dac thu dé thu
hat doanh nghiép dau tu vao nong nghiép, nong
thon cta thanh pho Ha Tinh theo cac du an, cac san
phiam nong nghiép da duoc xac dinh theo chic
nang cla timg vung, timg san pham.

+ CO co ché thong thoang trong viéc chuyén
d6i muc dich st dung dat trong néi bo nhom dat
nong nghiép dé phat trién moé hinh nong nghiép do
thi. Trao quyén cht dong hon cho nguoi dan duoc
giao dat, thué dat, tao diéu kién cho phat trién san
xuat nong nghiép tng dung cong nghé cao.
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- Hoan thién quy hoach khong gian phat trién
nong nghiép do thi thong nhat voi quy hoach
chung cua thanh pho Ha Tinh dén nam 2030, tAm
nhin 2050

+ Khong gian phat trién nong nghiép do thi cta
thanh phé Ha Tinh can duoc x4c dinh 6n dinh, han
ché toi da viec thu héi dat nong nghiép da duoc quy
hoach chuyén sang muc dich phi nong nghiép.
Thém vao do, dé tao dong luc phat trién tng dung
cong nghé cao, can quy hoach cac khu va ving
nong nghiép ing dung cong nghé cao dé thu hut
cac doanh nghiép dau tu vao nong nghiép, dich vu
ho tro nong nghiép. Dua trén chiic nang kinh té -
sinh thai c6 thé chia thanh cac khu vuc: (1) Khu
vuc 1: Vung noi d6 trung tim, xay dung mo hinh
phat trién nong nghiép do thi cong nghé cao, hoa
cay canh, nham tao khong gian xanh, tao canh quan
moi truong sinh thai va tin dung gidi quyét mot
phan rac hitu co trong do thi; (2) Khu vuc 2: Ving
do6 thi mé rong gom dién tich cta cac xa dang quy
hoach cac khu vuc @6 thi méi. Nong nghiép khu
vuc nay tap trung khai thac hiéu qua quy dat dé tmg
dung cac mo6 hinh san xuat phu hop, xay dung mo
hinh nong nghiép gan véi du lich sinh thai két hop
trai nghiém, canh quan, tao hanh lang xanh cai
thién moi truong song...; (3) Khu vuc 3: Ving san
xuat nong nghiép tap trung lua, rau ctia thanh pho
ung dung khoa hoc cong nghé gan véi phat trién
theo chudi. T6 chic san xuat theo ving tap trung
pht hop v6i diéu kién sinh thai.

- Xay dung, t6 chuc sdn xuat theo dinh huong
san pham

Xay dung, phat trién cac mo hinh, du an lién
két san xuat theo chubi gia tri: Ra soat, khao sat va
thu hut nguén luc dau tu, xay dung, thuc hién cac
chudi lién két trong san xuat gin voi cac san phdm
c6 loi thé trén dia ban thanh phé nhu: Chubi lién

két san xuat rau ct qua theo huéng hiru co,
VietGAP; chubi lién két nuodi cac loai thiy san
nuoc ngot gan voi ché bién, xay dung thuong hiéu;
chubi lién két chan nudi bo thit chat luong cao...
g6p phan nang cao hiéu qua san xuat nong nghiép
tren dia ban thanh pho.

Tap huan cho cac mo hinh nong nghiép do thi
vé cac quy tdc quan ly thuc phdm theo huong an
toan, bén vimg, theo chudi san xuidt (nhu thuc
hanh nong nghiép tot - GAP hoac cac hé thong
quan ly an toan thuc phdm (ATTP) khac), ching
nhan du diéu kién dam bao ATTP cho cac co s&
dam bao truy xuat ngudén goc, dam bao ATTP
nham nang cao chat luong san pham nong nghiép.

- Gidi phdp vé thong tin, tuyén truyén, chi dao
san xuat

Tap trung tuyén truyén, t6 chirc hoi nghi trién
khai, phé bién cac noi dung, quyét dinh ban hanh
ké hoach, dé 4n san xuit mua vu dén tan can bo
phuong, xa va cac t6 chicc doan thé, doanh nghiép
tren dia ban, nguoi dan biét, t6 chie thuc hién.

Tiép tuc tuyén truyén, tap huan, huwong dan
trién khai c6 hiéu qua cac co ché, chinh sach
khuyén khich phat trién nong nghiép, nong thon
cta tinh, thanh phé gén voi thuc hién hiéu qua cac
mo hinh x4y dung dat cac tiéu chi du diéu kién
tiép can co ché ho tro phat trién san xuat.

Tuyeén truyén, van dong, ho tro xay dung mot
s6 mo hinh co tinh chat loi thé ctia dia phuong,
hinh thanh cac t6 hop tac san xuat mot s6 san phdm
tién toi xay dung thuong hiéu san phdm dam bao
chat luong, an toan vé sinh thuc phdm theo néi
dung dé 4an “Moi xa mot san pham”.

- Pé xuat cdc dir 4n uu tién du tur

bé xuat thanh phé Ha Tinh thuc hién mot so
du 4n uwu tien dé phat trién nong nghieép do thi
(Bang 6).

Béang 6. Mot s6 di 4n nong nghiép dé thi trén dia ban thanh phé Ha Tinh dén nim 2030

STT

Mo hinh

Du 4n san xuat dua ludi va rau ctt qué ctia HTX San xuét rau ct qua va Dich vu tong hop Thach Ha

Du 4n trong na thai két hop rau, hoa ngan ngay ctia HTX Binh Minh

Du 4n san xuat rau ct qua theo huong hitu co ctia HTX Thanh nién Thanh Sen

Du 4n trong rau ci qua theo huéng hitu co va cay duoc lieu tai xa Dong Mon

Mo hinh trong lua két hop nuoi trong thuy san quy mo 1,8 ha tai xa Thach Binh

Du 4n san xuat lta chat luong cao tmg dung cong nghé ma khay, cdy may tai xa Dong Mon

N (O[O |W N[

Du 4n lien két trong sen khai thac theo chubi gi4 tri cia HTX Nong nghiép Sen Hao Thanh
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4. KET LUAN

Thanh phé Ha Tinh nam trong viing dong bang
ven bién mién Trung, 1a trung tAm chinh tri - van
hoa - xa hoi cta tinh Ha Tinh. Tang trueong kinh té
giai doan 2022 - 2024 dat 12,45%, thu nhap binh
quan dau nguoi nam 2024 dat 53,68 triéu
déng/nguodi/nam. Nam 2024 da hinh thanh viing
san xuat chuyén canh laa chat luong cao, lua hang
hoa theo huéng canh dong mau 16n véi tong dién
tich 126,10 ha & 6 xa, phuong, c6 5 co s& san xuat
dat cac chung nhan theo tiéu chuin VietGAP va 2
co s& dang hoan thién quy trinh, ho so dé duoc
cap chung nhan VietGAP.

T nhitng chid truong, chinh sach xay dung
nong nghiép do thi ctia thanh pho duoc cu thé hoa,
nhiéu dién tich dat sau triing, b6 hoang lau nam da
duoc chuyén ddi sang mo hinh nong nghiép tuan
hoan, két hop nuoi trong va cac hoat dong tham
quan trai nghiém theo huong du lich sinh thai
nong nghiép; vira tang thu nhap, vira gép phan tao
canh quan d6 thi. Tuy nhién, su phat trién nong
nghiép do thi thanh phé Ha Tinh van con gap
nhiéu luc can. Trong d6, c6 yéu t6 khach quan tir
qua trinh d6 thi héa, dat nong nghiép bi thu hep va
chia nho cac ving san xuat.

bé phat trién nong nghiép do thi trén dia ban
thanh pho Ha Tinh dén nam 2030, can thuc hién
déng bo cac giai phap nhu sau: Co ché, chinh sach
khuyén khich phat trién san xuat nong nghiép,
nong thon; hoan thién quy hoach khong gian phat
trién nong nghiép do thi thong nhat véi quy hoach
chung ctia thanh phé Ha Tinh dén nam 2030, tam
nhin 2050; xay dung, t6 chitc san xuat theo dinh
huéng san phdm; gidi phap vé thong tin, tuyén
truyén, chi dao san xuat.
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DEVELOPING URBAN AGRICULTURE MODEL IN HA TINH CITY, HA TINH PROVINCE
Tran Trong Phuong?, Tran Duc Vien!, Tran Van Khai?
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? National Assembly Committee on Science, Technology and Environment

Abstract

Urban agriculture has been contributing greatly to solving the difficult problems of countries
under urbanization processes. Compared to traditional farming, urban agriculture is more
efficient; more sustainable; organic products become more accessible; create small, friendly
spaces; allow enjoying fresh products all year round. The research results of the article show that
in 2024, in Ha Tinh city, a specialized production area for high-quality rice and commercial rice in
the direction of large-scale fields was formed with a total area of 126.10 hectares in 6 communes
and wards. In addition, there are 5 production facilities that have achieved certification according
to VietGAP standards and 2 facilities are completing the process and documents to be granted
VietGAP certification. The orientation to 2030 is to implement 11 models, projects and 04
production linkage projects. To develop urban agriculture in Ha Tinh city by 2030, it is necessary
to synchronously implement the following solutions: Mechanisms and policies to encourage the
development of agricultural and rural production;, complete the spatial planning for urban
agricultural development consistent with the general planning of Ha Tinh city to 2030, vision
2050; build and organize production according to product orientation; Solutions on information,
propaganda, and production direction.

Keywords: Agricultural model, urban agriculture, Ha Tinh city.
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NGHIEN CUU YEU TG NHAN KHAU HOC ANH HUGNG
BEN HANH VI MUA THUC PHAM CHAY CUA
NGUOI TIEU DUNG TAI THANH PHO CAN THO

Tong Thi Anh Ngoc®*, Nguyén C4m Td', Phan Nguyén Trang®
! Vien Cong nghé Sinh hoc va Thuc pham, Truong Pai hoc Can Tho

"Email: ttangoc@ctu.edu.vn

TOM TAT

Nghién cttu khéo sat 1.093 nguoi tieu dung (NTD) tai thanh phé Can Tho va phan tich anh
hudng ctia mot s6 yéu t6 nhan khiu hoc dén hanh vi mua thuc phdm chay (TPC) cta NTD. Két
qua cho thdy, c6 56,5% NTD 1a nit va 70% NTD c6 do tudi tir 15 - 29. Hau hét NTD khong theo ton
gi4o0, c6 trinh do hoc van tir trung hoc phé thong tré 1én, voi da s6 NTD co6 thu nhap <3 trieu
déng/thang va c6 thoi gian an chay > 5 nam. Két qua ciing cho thay, 73,9% NTD mua TPC & cho
va theo kinh nghiém c4 nhan (79,4%). Nhom san phdm (chay) ndu san thanh mén duoc mua
nhiéu nhat boi NTD va khoang 2/3 bi anh huong boi cac yéu to: “ngon, hop khau vi”, “chat luong
san pham” va “an toan, hop vé sinh” khi mua TPC. Nghién cttu cho thdy, gidi tinh, do tudi, tinh
trang hon nhan, thu nhap va thoi gian an chay cé tac dong dén viéc lua chon TPC va cac hanh vi
mua TPC (p < 0,05). ba s6 NTD khong déng y voi cac noi dung tiéu cuc vé TPC (gay di ung,

khong da dang, khong an toan, dat tién...).

Tt khoa: Nhin khau hoc, hanh vi, tiéu dung, thuc phdm chay.

1. DAT VAN DE

An chay da tré thanh xu huéng duoc nhiéu
nguoi don nhan vi li do tin nguong, muon thay déi
kh4u vi, sttc khoé hay bao vé moi truong [1 - 4].
Nam 2016, chau A c6 luong nguoi an chay cao
nhat thé gioi voi 19% dan s6 [5]. Tai Viet Nam c6
khoang 10% dan s6 an chay dudi nhiéu hinh thitc
khac nhau [4, 6]. Nhin chung, an chay 1a ché d¢ an
cac san phdm tir thuc vat va khong an cac san
phdm c6 nguodn goc dong vat [4]. Tuy nhién, hién
nay an chay duoc chia thanh 6 hinh thic khac
nhau dé phu hop voi diéu kién kinh té va stcc khoé
ctia méi nguoi [7] gdbm: (1) An chay linh hoat c6
ché do an chu yéu la thuc vat nhung thinh thoang
van st dung san pham tir dong vat; (2) An chay
Pescetarian 1a ché d@o an bao gom san phdm ti
thuc vat va ca; (3) Ché do an thuan chay la chi an
san pham tir thue vat va khong an bat ky san phdm
tir dong vat nao ké ca mat ong, (4) An chay lacto-
ovo stt dung cac san pham tir sita va tring; (5) An
chay lacto chi st dung stta — khong sitr dung tring;
(6) An chay ovo chi st dung trimg ma khong sit
dung stra.

Thuc phdm chay (TPC) noéi chung 1a nhimng
thuc phdm phai duoc xem 1a phu hop cho nguoi an
chay tuy theo cac ché d6 an chay khac nhau va
duoc néu ro theo TCVN 13625:2023 [8]. Nguoi tieu
dung (NTD) tang dan st dung TPC, thay thé dam
dong vat va tot cho stc khoe [9 - 11]; dic diém
nhan khau hoc c6 tac dong dén thai do va hanh vi
ctia NTD [12 - 15]. Nhan kh4u hoc 1a cac dit lieu
c6 lién quan dén dic diém vé tudi tac, gioi tinh,
dan toc, nghé nghiép, thu nhap ctia con nguoi,
nham giip xac dinh cac diac diém nhan dang khac
nhau va anh hudng truc ti€p dén hanh vi (hanh
dong hoac cach cu xt) ctia con nguoi [16]. Vi vay,
nghién ctu nay duogc thuc hién nham khao sat anh
hudéng ctia nhan khiu hoc dén hanh vi tiéu dung
TPC tai thanh pho Can Tho, nham cung cap cac
thong tin hitu ich va 1a tién dé cho linh vuc nghién
ctru vé TPC.

2. BOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. béi tuong nghién ciru

boi twong nghién ctu: 1.093 NTD thuc pham
chay tai cac quan, huyén trén dia ban thanh pho
Céan Tho, gébm: Quan Ninh Kiéu (n = 603), quan
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Cai Rang (n = 148), quan Binh Thuy (n = 107),
huyén Phong Pién (n = 52), quan O Moén (n = 50)
va cac quan/huyén khac (n = 133).

Thoi gian thuc hién: Tt thang 02 dén thang 8
nam 2022.

2.2. Phuong phap nghién ctru

Gia thuyét nghién ctru: Hanh vi mua TPC cta
NTD la khac nhau theo giéi tinh, do tudi, tinh
trang hon nhan, thu nhap va thoi gian an chay.

Phuong phap diéu tra: Nghién cttu thuc hién
khao sat, diéu tra vé hanh vi cia NTD TPC thong
qua phiéu khao sat duogc thiét ké san, bao gom 20
cau hoi va duogc chia thanh hai phan chinh: i) 10
cau héi lién quan dén cac diac diém nhan khau hoc
va cau hodi sang loc NTD (gioi tinh, do tudi, ton
gido, thu nhap, trinh trang hon nhan, khong/c6 an
chay va thoi gian 4n chay); ii) 10 cau héi nham tim
hiéu hanh vi mua thuc phdm chay ctia NTD (dia
diém mua, ngudn tham khdo, loai thuc phdm, cac
yéu t6 anh huodng; iii) 6 cau héi vé muic do dong y
ctia NTD voi mot so6 noi dung vé TPC). Phiéu khéo
sat duoc “chuidn hod” biang cach tién hanh tién

khéo sat 15 - 20 nguoi dé dam bao mdc do phi hop
cuia cac cau hoi.

Hinh thutc diéu tra va thu thap so liéu: Phat
phiéu cau hoi dé nguoi tham gia (thuong tap trung
tai cong vien, cho, siéu thi...) tra 10i truc ti€ép hoac
tham gia tra 101 bang cach dién vao biéu mau truc
tuyén (https://forms.gle/Vi8qgNCkbQdJc4Vgub).
Thoi gian tra 16i moi phiéu khao sat tir 10 - 15 phut.
Cac phiéu tra 1oi duoc nhap lieu, sang loc, ma hoa
va bao mat vé danh tinh, cac thong tin duoc thu
thap chi duoc stt dung cho muc dich nghién ctu.

2.3. Phuong phép xtt ly s6 liéu

Dit lieu duoc thu thap va xt ly so by bang
phan mém Microsoft Excel 2021. Thong ké mo ta
va kiém tra su khac biét y nghia (a = 0,05) vé hanh
vi cia NTD TPC giita cac nhém nhan khau hoc
duoc thuc hién thong qua kiém dinh Chi-square
bang chuong trinh SPSS 20.0 (SPSS Inc., Chicago,
My).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Bic diém nhan kh4u hoc ctia NTD TPC

Bang 1. Pic diém nhan khiu hoc ctia NTD TPC (n = 1.093)

Dac diém Tan suat Ty 1&é (%)
o Nit 617 56,5
Gidi tinh Nam 476 43,5
18-29 765 70,0
Do tudi 30-44 183 16,7
>45 145 13,3
Khong 859 78,6
Ton giao Phat giao 156 14,3
Khac 49 7,2
<3 530 48,5
Thu nhap 3-5 153 14,0
(trieu dong/thang) >5-8 171 15,6
>8 239 21,9
. X X Chua két hon 769 70,4
Tinh trang hon nhan Pa két hon 324 29,6
<1 157 14,4
1-<3 248 22,7
Thoi gian an chay (nam) | 3-5 227 20,8
>5-10 207 18,9
>10 254 23,2

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 6/2025 93



KHOA HOC & CONG NGHE

Cac diac diém nhan khiu hoc cta 1.093 NTD
TPC trén dia ban thanh phé Can Tho duoc thé
hién & bang 1. Két qua cho thay, c6 56,5% NTD la
nit gioi va 70% NTD co6 do tudi tir 18 - 29, phan lon
(78,6% NTD) khong thudc bat ky ton gido nao va
14,3% NTD theo dao Phat, véi 89,9% NTD cé trinh
do hoc van tir trung hoc phé thong tré lén. Da so
(48,5%) NTD c6 thu nhap <3 triéu/thang, 29,6% c6
thu nhap tir 3 - 8 triéu/thang va 21,9% thu nhap >8
trieu déng/thang. Nghién ctru cta Vo Thi Tan Vi
(2016) [15] vé hanh vi tieu dung TPC tai thanh
pho Da Néng cho thay, da s6 NTD TPC la nit gioi
(chiém 67%), nhimg NTD khong theo ton gido
chiém 41% va theo dao Phat chiém 44,5%. S6 luong
NTD c6 thu nhap <3 triéu dong/thang chiém 38%
va tit 3 - 5 trieu dong/thang chiém 33%. Nghién
ciu cua Nhan Ngoc Linh (2013) [17] ctang cho
thay, NTD TPC la ntt chiéem 67% va da so6 c6 do
tudi tir 15 - 29 (chiém 46%), nhitng NTD khong
theo ton gido chiém ty 1¢ cao nhat, voi 54,3% va
phan 16n (80%) NTD c6 trinh do hoc van tir trung
hoc phé thong tré lén.

3.2. Hanh vi mua TPC ctia NTD

3.2.1. Dia diém mua TPC cua NTD

Két qua cho thay, phan 16n NTD tai thanh pho
Can Tho mua TPC & cho (73,9%), ké dén 1a siéu

thi/trung tam thuong mai (52,2%), tap hoa (42,5%)
va ctra hang tién ich (32,8%) (Hinh 1).

Nghién cttu ctia Nguyén Thi Phuong Dung va
Bui Thi Kim Thanh (2011) [18] cho thdy, khach

hang dén siéu thi bi taic dong boi: San phdm duoc
giao hang tan noi, gia c6 dinh, ton chi phi di lai vi
xa nha va khach hang dén cho truyén thong bi tac
dong boi: San phdm duoc 1am tai ché, gia ca linh
hoat. Tuy nhién, cho truyén théng van con nhuoc
diém vé vé sinh, chat luong hang hda,
can/dong/do/dém khong dung... Theo Vi Lé Duy
va Tran Hong Minh Ngoc (2019) [19], NTD lua
chon siéu thi/trung tdm thuong mai la do ho cé
thé mua sam hang hoa can thiét va c6 thé két hop
dao choi cung voi gia dinh, xem phim, 4n udng,
gap go ban bé... Bén canh do, hang hoa phong phu
va dam bao chat luong ciing 1a Iy do NTD tim dén
trung tim thuong mai. Mat khac, tiém tap hoa va
ctra hang tién ich c6 hang héa phong phu va gia ca
phai chang la ly do thu hut NTD.

Két qua cho thay, NTD c6 do tudi ter 18 - 29
mua TPC & cho siéu thi/trung tim thuwong mai,
ctra hang tap ho4 va ctra hang tién ich nhiéu hon
so voi cac nhom tudi tir 30 - 44 va > 45 (77%). Ngoai
ra, NTD chua két hon c6 xu huéng mua TPC & dia
diém da khao sat nhiéu hon so véi nhimg NTD da
két hon (p < 0,05). Bén canh do, nhitng NTD mua
TPC & cho va ctra hang tap hoa ciing bi anh huong
boi thu nhap (p < 0,05). Nhin chung, NTD c6 thu
nhap <3 triéu/thang c6 xu huéng mua TPC & cho
va ctta hang tap hoa so v6i nhitng NTD c6 thu
nhap trén 5 triéu/thang (p < 0,05). Hon nita, NTD
co thoi gian an chay <3 nam lua chon mua TPC
thong qua trang web/ung dung nhiéu hon so voi
nhitng NTD an chay >10 nam (p < 0,05).

100 -

80 ~

E 60 -
Z
=S

40 -

20 ~

7 7 7,5
0 _
Sleu thi/ tru.ng Tap hoa Cl.ra hang tlcn Trang Khac
tdm thuong ich web/timg dung
mai

Hinh 1. Pia diém mua TPC
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322 Nguon tham khdo khi mua TPC cua
NTD
100 -

79,4
80
[a]
) i
= 60 54,5
X
40 A
20 1 123
: | _
Theo kinh Tham khao ban ~ Quéng céo cua ngudi
nghiém bé, nguoi than, ban/nha
ca nhan nguoi mua trude san xuat

Hinh 2. Nguén tham khéo ctia NTD

Nguon tham khao ctia NTD khi mua TPC
duoc thé hién & hinh 2. Két qua cho thdy, phan lon
(79,4%) NTD mua TPC theo kinh nghiém ca nhan.
Bén canh d6, 54,5% NTD tham khao y kién tit ban
be, nguoi than, nguoi mua truéc va 12,3% NTD
tham khao quang cao ctia nguoi ban/nha san xuat
khi mua TPC. Két qua nghién cttu ciing cho thay,
NTD c6 do tubi tir 18 - 29 va NTD c6 thu nhap <3

San phdm nau sin thanh moén

San phim bao quéan lanh/lanh déng
San phim déng goi an lién

San pham kho

San pham 1én men

Do udng, nuée giai khat khong con
Stra tir thyc vat

San phim déng hop

Bénh keo

Nhom trimg, sira va céc san pham tir trimg, sita
D6 udng, nude giai khat cé con

Mat ong va sira ong chua

trieu dong/thang mua TPC dua vao quang cao cua
nguoi ban/nha san xuat cao hon so voi cac nhom
con lai (p < 0,05). Bén canh d6, NTD c6 thoi gian
an chay >5 nam co6 xu huéng mua TPC dua vao
kinh nghiém ca nhan nhiéu hon so voi nhitng
NTD c6 thoi gian an chay ngin hon (p < 0,05).

3.2.3. Cdc nhom TPC duoc mua boi NTD

Két qua cho thay, cac san phadm chay niu sén
duoc mua nhiéu nhat boi NTD (63,2%), ti€p dén la
nhom san pham bdo quéan lanh/lanh dong, cac san
phiam dong goi an lién va san phdm kho (49,3 -
51,9%) (Hinh 3). Mt khac, NTD nt c¢6 xu huong
mua nhom san phdm bao quan lanh/lanh dong
nhiéu hon; NTD nam c6 xu huong mua nhom san
phiam dong hop va nhom dé uong, nudc giadi khat
c6 con nhiéu hon (p < 0,05). Bén canh d6, nhimg
NTD tré (18 - 29 tudi) mua nhom san pham dong
g6i an lién nhiéu hon so voi nhom NTD 16n tudi
hon (p < 0,05). Ngoai ra, nhimg NTD > 30 tudi co
xu huéng mua TPC thuoc nhém tring, sira, cac
san pham tir tritng, sita va nhom mat ong, sita ong
chaa (p < 0,05) va it lIa chon TPC la nhom banh
keo (p < 0,05).

63,2

51,9

50,7

49,3

39,5
36,9

34,7

28,5

214

20,9

10,5

10,1

20 40 60 80
% NTD

100

Hinh 3. Cac nhém TPC dugc mua boi NTD

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 6/2025 95



KHOA HOC & CONG NGHE

Nhitng NTD da két hon c6 xu huéng mua
nhom san phdm dong hop, nhom san phdm nau
san thanh moén, nhom tring, sita, cac san pham tir
trung, sita va nhom mat ong, sita ong chua so véi
nhimg NTD chua két hon (p < 0,05). Trong khi do,
nhimg NTD chua két hon c6 xu huéng mua nhom
san pham dong goi an lién (p < 0,05). Thu nhap
ciing ¢6 anh huwong dén nhom TPC duwoc mua,
nhimg NTD cé thu nhap >8 triéu/thang cé xu
hudéng khong lea chon cac TPC thuéc nhom san
phdm bdo quan lanh/lanh dong, san phdm lén
men, sita tir thye vat va banh keo, trong khi mua
nhiéu cac TPC thuéc nhom san phdm ndu sén
thanh moén va nhém mat ong, stta ong chua so voi
nhimg NTD c6 thu nhap thap hon (p < 0,05). Bén
canh d6, NTD c6 thoi gian an chay >5 nam mua
TPC thudc cac nhom san pham kho, san phdm bao
quan lanh/lanh dong va san phdm nau sin thanh
mon cao hon so voi cac nhom c¢6 thoi gian an chay
ithon (p <0,05).

3.2.4. Cédc yéu to anh huong dén hanh vi mua
1TPC cua NTD

Bang 2 cho thay nhitng yéu t6 c6 anh huong
dén hanh vi mua TPC cua NTD. Trong d9, 65,5 -
73,7% N'TD bi anh huong boi cac yéu t6 “ngon, hop
kh4u vi”, “chat luong san phdm” va “an toan, hop
vé sinh (tu danh gia)” khi mua TPC. 48,6% NTD
mua TPC dwa vao “s& thich, kinh nghiém ca
nhan”. Bén canh do, cac yéu t6 lien quan dén nha
san xuat va nguoi ban ciing anh huong dén hanh vi
mua TPC ctia NTD, bao gom: Gia thanh (46,6%),

mo ta san phdm day da, ro rang (36%), thuong
hiéu (bao bi, nhan mac) ctia san phidm (35,7%), uy
tin ctia nguoi ban hang/nha san xuat/nha cung
cap (33,6%), c6 chimg nhan an toan vé sinh thuc
pham (31,7%), c6 gidy phép kinh doanh (19,2%) va
quang cao (12,1%). “Gioi thiéu va danh gia cua
nguoi than/ban be/nguoi mua trudce” ciing cé anh
huoéng dén hanh vi mua TPC cuta 34,7 - 35,7% NTD
(Bang 2).

Nghién ctu cta Nguyén Van Thuan va Vo
Thanh Danh (2011) [20] cho thay, yéu t6 vé uy tin
ctia nha phan phéi duoc xép lén hang dau khi
NTD tai thanh pho Can Tho mua rau an toan. Tiép
dén 1a yéu to vé chat luong rau (cac dac diém
ngoai quan). Bén canh d6, nghién cttu ctia Nguyén
Ngoc Diéu Linh (2017) [21] da chi ra rang, da so
NTD tai thanh pho Ha Noi lua chon thuc phdm cé
nguodn goc va xuat xit ro rang khi mua thuc pham,
tuy nhién ho van bi chi phéi béi nhitng yéu to6 khac
nhu: Sy tién lgi, gia ca va s& thich ca nhan. Ngoai
ra, y dinh mua thuc phdm ctia NTD ciing bi anh
huong boi thai do, dac diém ca nhan va gia dinh,
xu huong tieu dung [22]. Nghién ctu ctia Di Vita
va cs (2016) [23] da chi ra rang, NTD quan tam
dén thuc phdm an toan nhung di kém véi gia ca
phu hop. Ngoai ra, Zhang va cs (2018) [11],
Michaelidou va Hassan (2010) [24] ciing cho ring,
thu nhap quyét dinh truc ti€p dén nhu cau, mic
do, thai do, y dinh mua va hanh vi tiéu dung cta
con nguoi. Vi vay, gia thanh 1a mot yéu t6 can thiét
dé xem xét khi mua thuc pham.

Béng 2. Cac yéu t6 anh huéng dén hanh vi mua TPC ctia NTD (n = 1.093)

Yéu to Tan suat Ty le (%)
Ngon, hop khéu vi 805 73,7
Chat luong san phdm 760 69,5
An toan, hop vé sinh (tw danh gia) 716 65,5
S& thich, kinh nghiém ca nhan 531 48,6
Gia thanh 509 46,6
Mo ta san phdm day du, ro rang 394 36,0
Gidi thiéu ctia ban be/nguoi than/nguoi mua trudce 390 35,7
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Yéu to Tan suat Ty le (%)
Thuong hiéu (bao bi, nhan mac) ctia san phdm 390 35,7
Dbanh gia ctia ban bé/nguoi than/nguoi mua trudc 379 34,7
Uy tin cia nguoi ban hang/nha san xuat/nha cung cap 367 33,6
C6 chung nhan an toan veé sinh thuc pham 347 31,7
Co giay phép kinh doanh 210 19,2
Quang c4o san pham 132 12,1

Két qua phan tich ciing cho thay, gidi tinh, do
tudi, tinh trang hon nhan, thu nhap va thoi gian an
chay c6 tac dong dén trong hanh vi mua TPC ctia
NTD. Cu thé, nhimg NTD nam bi anh huong boi
yéu to “gioi thiéu ctia ban bé/nguoi than/nguoi
mua trudc” va “s¢ thich, kinh nghiém ca nhan”
nhiéu hon so v6i NTD nit (p < 0,05). Vé do tudi,
NTD c6 do tudi tir 30 - 44 tudi bi anh huong boi
yéu to “chat luong san pham” so voi NTD co do
tudi tir 18 - 29 (p < 0,05). NTD & do tudi tir 18 - 29
bi anh hudéng nhiéu hon bdi cac yéu t6 “so thich,
kinh nghiém ca nhan”, “gia thanh”, “danh gia cta
ban bé/nguoi than/nguoi mua trudc” va “quang
cao san pham” so voi hai nhom con lai (p < 0,05).

Co su khac biét gitta NTD chua két hon so voi
NTD da két hon vé hanh vi mua TPC (p < 0,05). Vé
thu nhap, nhitng NTD c¢6 thu nhap >5 triéu

mRat khong dong ¥ EKhéng dong ¥

100

% NTD
o
<

: o .

dong/thang bi anh hudng boi cac yéu t6 “chat

”»  «

luong san pham”, “thuong hiéu (bao bi, nhan mac)
ctia san pham”, “mo ta san pham day dud, ro rang”
“gia thanh” va “cé chung nhan an toan vé sinh
thuc phdm” (p < 0,05). Mat khac, NTD c6 thoi gian
an chay <1 nam bi &nh huéng boi yéu to “gioi thiéu
cua ban be/nguoi than/nguoi mua trudc” so voi
nhitng nhom NTD c6 thoi gian an chay dai hon (p
< 0,05). Nghién cttu ctia Kumar va Kapoor (2015)
[25] ciing cho thdy, tudi va thu nhap cua NTD
déng vai tro quan trong trong viéc anh huong dén
hanh vi mua TPC cta ho, cic thudc tinh ctia san
pham va thi truong c6 anh huéng dén hanh vi cua
NTD déi voi cac san pham TPC.

3.3. Muc do doéng y ciia NTD véi mot s6 noi
dung vé TPC

@Khong ykién EDong ¥ ORat dong ¥

NN

Thuc phém Thuc phém Thure phém Thuc phém Thuc phém Thure phélp
chay c6 the chay thi khong chay khong  chay can dat chay thi khong chay thi dat

gay di ung da dang cung cap day tén riéng voi an tién
du dinh thyre pham toan
dudng thiét man
yeu

Hinh 4. Mttc d6 dong y ctia NTD véi mot s6 ni dung vé TPC
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Két qua cho thay, c6 35,7% NTD khong dong y
va rat khong dong y véi noi dung “TPC c6 thé gay
di tng” va 42,9% NTD khong y kién. Véi noi dung
“TPC thi khong da dang”, phan 16n (68,8%) NTD
khong déng y va rat khong dong y va 18,7% NTD
khong y kién. Phan 16n (61,8%) NTD khong dong
y va rat khong dong y voi noi dung “TPC khong
cung cap day du dinh duong thiét yéu”, 20,5% NTD
khong y kién véi noi dung nay. Pa s6 (48,5%) NTD
khong y kién voi noi dung “TPC can dat tén riéng
voi thuc phdm min”, s6 luong NTD dong y va
khong dong y voi noi dung nay lan luot la 23 va
15,5%. Vo6i noi dung “TPC thi khong an toan”,
75,7% NTD khong dong y va rat khong dong vy,
18,8% NTD khong y kién. Tuong tu, 67,4% NTD
khong dong y va rat khong dong y véi noi dung
“TPC thi dat tién” va 20,6% NTD khong y kién
(Hinh 4). Nhin chung, da s6 NTD phu dinh véi cac
nodi dung co tinh tiéu cuc vé TPC (gay di tmg,
khong da dang, khong an toan, dat tién hay khong
cung cap day dua dinh duong thiét yéu).

4. KET LUAN

Gioi tinh, do tudi, tinh trang hon nhan, thu
nhap va thoi gian an chay c6 tac dong dén viéc lua
chon TPC va cac hanh vi mua TPC. Nhém TPC
nau san thanh moén dwogc mua nhiéu nhat va da so
NTD bi anh hudng bdi cac yéu to: “ngon, hop
khéu vi”, “chat luong san phdm” va “an toan, hop
vé sinh” khi mua TPC. Pa s6 NTD khong déng y
voi cac noi dung tieu cuc vé TPC (gay di tmg,
khong da dang, khong an toan, dat tién...).
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STUDY ON DEMOGRAPHICS IMPACT ON CONSUMER BEHAVIOR
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Summary

This study surveyed 1.093 consumers in Can Tho city and analyzed the influence of several
demographic factors on vegetarian food buying behavior. The results showed that 56.5% of
consumers were female with 70% aged between 15 and 29. Most consumers were non - religious,
were at least a high school education and unmarried. Most consumers had an income of < 3
million VND/month and had been vegetarian for over 5 years. The results also illustrated that
73.9% preferred buying vegetarian foods at local markets and according to personal experience
(79.4%) . Ready-to-eat vegetarian products were the most group purchased by the consumers and
about 2/3 were affected by the factors: “delicious, tasty”, “good quality” and “safe, hygiene”. The
study found that gender, age, marital status, income, and experience time significantly impacted
on the food choices and buying behavior (p < 0.05). Overall, consumers tended to reject negative
perceptions of vegetarian foods, such as concerns about allergies, limited variety, safety and cost.
Keywords: Demographic, behavior, consumption, vegetarian food.
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