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MUC LUC

NGUYEN NGOC BINH, NGUYEN THI KIEU NGOC, NGUYEN
HOANG HA, PHAM NGOC KHANH, TRAN XUAN HOANG. Nghién
citu dac diém hinh thai cay ché Shan tuyét ¢6 thu & xa Dong Phc,
tinh Thai Nguyén

NGUYEN THI THUY, TRAN THI THANH TAM. Kha nang gay
bénh clia bén loai ndm ky sinh con trang déi véi trudng thanh
mot gao Sitophilus oryzae (Linnaeus) trong di€u kién phong thi
nghiém

NGUYEN HUYNH MINH ANH, PHAN CHAN HIEP, NGUYEN
THANH NGAN, NGUYEN BUC TRONG, HA NGOC THU, B0
THI THUY DUONG, TRAN BAO PHU, HUYNH THANH QUANG,
TRAN TRONG KHOI NGUYEN, LE THI MY THU, PHAN CHi
NGUYEN, NGU_YI?N QUOC KHUONG. Nghién ctru dac diém thd
nhudng clia phau dién dat phu sa nhiém man canh tac budi da
xanh tai xa Luong Hoa, tinh Vinh Long

HUYNH THI MINH THU, HUYNH NGUYEN THUY DUONG,
HUYNH THI HONG PHAN, NGUYEN THI MY NGOC, THACH
BA THIEN, LE BINH BON, BUI CACH TUYEN. Phan lap va dinh
danh vi khuan vung ré mot s6 loai lan c¢6 kha nang sinh téng hop
IAA (Indole-3-Acetic Acid)

PHAN THE DUY, TRAN PHU QUY, NGUYEN THI KIM CHI, LE
NGUYEN DOAN DUY. Nghién citu diéu kién say bot x3p san xuét
bot to Spirulina

LE NGUYEN THIEN PHUC, NGUYEN MINH THANH. Danh gia
hiéu qua diét vi khuan Vibrio parahaemolyticus cla cac loai thao
dugc chiét xuat bang quy trinh t6i uu

NGUYEN THANH HOA, NGUYEN THANH GIAO, LE TRAN
THANH LIEM. Phan tich hiéu qua tai chinh va udc tinh nhu cAu tiéu
thu nang Iuong clia mé hinh nudi tm thé chan trang (Litopenaeus
vannamei) theo tiéu chudn ASC

TON THIEN GIAP, VO THI PHUONG THAO, NGUYEN NGOC
HAN, PHAM NGOC HAN, LE MINH DUY, TRAN KHANH VI, NGO
THUY DIEM TRANG. Anh hudng ndng do dam va lan dén hiéu sust
st ly nude thai sau biogas clia béo tai chudt (Salvinia molesta)

PHAN NHUT KHANG, TRINH CONG DOAN, PANG NHU' Y, VO

QUGC THANH, HUYNH VUONG THU MINH. Danh gia tac dong
cla chét lugng dich vu dén su hai long clia khach hang tai Cong
ty C8 phan Cap nudc Tra Noc - O Mon, thanh phé Can Tho

DANG THI THAI HA, HOANG VAN HUNG, NGUYEN PHU
HUNG. Banh gia nhan thic va hanh vi sir dung cac loai cay rimg
quy hiém tai vang dém Khu Dy trr Thién nhién Than Sa -
Phugng Hoang, tinh Thai Nguyén
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KHOA HOC & CONG NGHE

NGHIEN CUU BAC DIEM HINH THAI
CAY CHE SHAN TUYET €O THU
0 XA DONG PHUC, TiNH THAI NGUYEN

Nguyén Ngoc Binh!, Nguyén Thi Kiéu Ngoc!,

Nguyén Hoang Ha!, Pham Ngoc Khanh!, Tran Xuian Hoang""

! Vien Khoa hoc Ky thuat Nong Lam nghiép mién nui phia Bac

TOM TAT

* Email: hoangxuantrannomafsi@gmail.com

Che Shan tuyét c6 thu & xa Pong Phuc, tinh Thai Nguyén c6 kha nang sinh trudng tot, than gb
16m, tan rong. Cay phan canh & d6 cao 116,3 - 143,3 cm, goc phan canh 36.8 - 74,2°, dang tan da
dang (ngang, xién, ding). Chu vi than dao dong 67 - 117 cm, mat do6 canh trung binh. L4 c6 dién
tich 39,43 - 109,73 cm?, hinh thai phién 14 nhan nhiéu, mép co6 rang cua nong; mau la xanh trung
binh, xanh nhat hodc xanh dam. Bup mau xanh nhat, dai 8,6 - 13,4 cm, khoéi luong 1,98 - 2,43 g,
16ng tuyét muec trung binh. Hoa c6 5 - 7 canh, mau trang hodc hong, duong kinh 2,60 - 3,33 cm; s6
chi nhi 67 - 108 bao. Qua nho (1,82 - 2,49 cm), 2 - 4 hat, hat mau nau dén nau sam, vo6 day mong
khéac nhau. Mot s6 ca thé néi bat c6 1a16n (NB - 10, PP- 5, NB - 11) tiém ndng quang hop cao. Két
qua cho thay su da dang hinh thai gitta cac cy, phan anh tinh di truyén va thich nghi sinh thai.

Tt khoéa: Cay ché Shan tuyét, dic diém hinh thai than, 14, hoa, qua, hat

1. BAT VAN BE

Cheé Shan tuyét c6 thu 1a loai cay sinh trudng,
phat trién tot trong diéu kién sinh théi ving nui
cao, co than g6 lon, tan rong va sinh khoi lon.
Ngoai gia tri thu hoach 1a va bup, cay ché Shan
tuyét con co vai tro quan trong trong che phu dat,
bao vé moi truong sinh thai va dugc xem nhu mot
dang cay rimg dac thu [1]. Do c6 gia tri kinh té,
sinh thai va van hoa cao, ché Shan tuyét hién duoc
xép vao nhom cay tréong quy can duoc bao ton[2].

Viéc nghién cttu, danh gia diac diém hinh thai
ctia ché Shan tuyét tai cac tiéu viing sinh thai khac
nhau c6 y nghia quan trong trong céong tac bao
tén, chon loc va phat trién giong ché cé ning suit,
chat luong va kha nang chong chiu cao. Tai xa
béng Phuc, tinh Thai Nguyén, cac nghién ctu vé
dic diém hinh thai cta quan thé cheé Shan tuyét c6
thu con han ché. Vi vay, viéc thuc hién dé tai
“Nghién cuu dic diém hinh thdi cdy ché Shan
tuyét cd thu tai x4 Pong Phiic, tinh Thai Nguyén’
1a can thiét va cé y nghia thuc tién.

2. PHUONG PHAP NGHIEN CUU
2.1. Noi dung nghién ctru

Nghién ctru dac diém hinh thai cay ché Shan
tuyét c6 thu & xa Bang Phuc, huyén Cho Don, tinh
Bac Kan nay 1a xa Dong Phtc, tinh Thai Nguyén

2.2. Vat lieu nghién ctu

- Quan thé cay che Shan c6 thu & do cao 700 m
so voi muc nudc bién tai xa Pong Phuc, tinh Thai
Nguyeén [3 - 5].

- Thiét bi do dém cac chi tieu hinh thai ché
Shan: Thudc day, thudce palme, thuoc ké, kinh hién
Vi,...

2.3. Phuong phap nghién ctru

- Phuong phap chon cay ché Shan tuyét trong
quan thé dé nghién ctu: St dung phuong phap
thong ke s6 liéu, quan sat thuc t€, do dém cac chi
tieu hinh thai, sinh truong, danh gia nang suit,
chat luong dé diéu tra, danh gia hién trang quan
thé ché Shan. Trong quan thé ché Shan tir quan
sat hinh thai s6 dong, trudc hét loai bo nhitng cay
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khong dat tieu chudn vé hinh thai, sau d6 danh
d4u c6 dinh cac cay dat yéu cau vé hinh thai, nang
suat, chat luong va sttc chong chiu. Cham soc theo
doi va chon loc ti€ép; sit dung phuong phap chon
loc ca thé dé chon ra cay c6 hinh thai phan anh
kha nang cho nang suit cao, chat luong tot, sinh
truong khoe, chat luong tot trong quan thé che
Shan tai dia phuong.

- Phuong phap nghién ctru dac diém hinh thai
cay che Shan nui cao dua vao phuong phap hinh
thai theo QCVN 01-124:2013/BNNPTNT [6].

- Chi tiéu theo doi: Hinh thai than canh, hinh
thai 1a, bup, hoa, qua che theo phuong phap cua
Trung Quéc vé mo ta dac diém hinh thai cay che [7].

- Phuong phap lay mau: Mau bup che, 14, hoa
va qua tién hanh luya chon 3 diém theo duong chéo
hinh tam giac trén cay, moi loai lay 30 mau va lay
gia tri trung binh, mau bup, 14, hoa va qua lay vao

budi sang tir 8 - 10 gio. Mau duge mo ta tai cho, ghi
vao biéu mau da chuédn bi sdn, chup anh va lam
tiéu ban kho.

2.4. Xtz Iy s6 lieu

Stt dung phan mém Excel 2010.

2.5. Thoi gian nghién ctru

Thang 6/2024 - 12/2024.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nghién ctu dic diém hinh thai

than, canh cta cay ché Shan tuyét c¢é thu & xa
Péng Phic, tinh Thai Nguyén

Két qua nghién cttu dic diém vé hinh thai
than, canh cta cay cheé Shan tuyét c6 thu tai xa
béng Phuc, tinh Thai Nguyén duoc trinh bay &
bang 1.

Bang 1. Dic diém hinh thai than, canh ciia cay ché Shan tuyét cé thu x4 Dong Phiic, tinh Thai Nguyén

Ky Vi tri phan cér,1h Goc phan | Dang Chuvi
TT hieu Do cao Hé s6 phan canh (d0) c:£1y than Dangtan | Mat do canh
i (cm) canh (V%) i (cm)
1 PP-1 127,5 9,4 45,9 Go 117 | Thang ding | Trung binh
2 PP-2 134,2 8,9 56,3 Go 93 Trairong | Trung binh
3 PP-3 120,5 6,6 68,5 Go 90 Trairong | Trung binh
4 PP-4 118,9 3,4 48,9 Go6 88 Ntta ding | Trung binh
5 PP-5 135,6 6,6 60,5 Go 82 Trairong | Trung binh
6 PP-6 116,3 10,3 54,6 Go 78 Trairong | Trung binh
7 PP-7 125,7 10,3 47,3 Go 85 Ntra ding | Trung binh
8 | PP8 134,2 6,7 36,8 Go 67 | Thang ding | Trung binh
9 | NB9 124,6 10,4 40,7 GO 108 Nita ding | Trung binh
10 | NB-10 139 2,9 74,2 GO 95 Trairong | Trung binh
11 | NB-11 132,5 5,3 45,3 GO 94 Nita ding | Trung binh
12 | NB-12 124,5 5,6 60,4 GO 81 Trairong | Trung binh
13 | NB-13 127,5 4,7 55,2 GO 75 Trairong | Trung binh
14 | BC-14 143,3 8,4 43,3 GO 100 Nita ding | Trung binh
15 | BC-15 137,6 7,3 45 Go 75 Nira ding | Trung binh

Ghi chu: PP Phiéng Phung; NB: Na Bay; BC: Bian Chang; so liéu theo doi nam 2024.

Vi tri phan canh dao dong tir 116,3 - 143,3 cm,
trong d6 thap nhat & cay PP-6 (116,3 cm) va cao
nhat & cay BC-14 (143,3 cm). He so6 phan canh
(V%) bién dong trong khoang tir 2,9 - 10,4. Goc
phan canh dao dong tir 36,8 - 74,2° trong do6 thap
nhat & cay PP-8 (36,8°), cao nhat & cay NB - 10

(74,2°). Cay cheé Shan tuyét c6 thu c6 than go,
chu vi than dao dong tw 67 - 117 cm, trong do
thap nhat & cay PP-8 (67 cm) va cao nhat & cay PP
-1 (117 cm). Dang tan rat da dang voi 3 loai hinh:
trai rong, thang ding, ntta ding véi mat do canh
trung binh.
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3.2. Két qua nghién ctru dic diém hinh thai 14
cay cheé Shan tuyét cd thu & xa Déng Phic, tinh
Thai Nguyén

La la bo phan quan trong cho quang hop cua
cay, doi voi cay che dac diém hinh thai 14 1a chi
tiéu quan trong dé danh gia sinh truong cua cay va

chon tao giong cheé, nhimg giong ché cho niang
suat cao thuong c6 dién tich 14 lon. La cheé Shan
tuyét c¢6 thu thuong c6 dién tich 14 16n va ty lé
dai/rong > 2. Két qua nghién ctru dic diém hinh
thai 14 ché Shan tuyét c6 thu Dong Phuc, s lieu
duoc trinh bay & bang 2.

Béang 2. Dic diém hinh thai 14 ché Shan tuyét c6 thu & x4 Dong Phic, tinh Thai Nguyén

Ky Dai la Rong la Dien tich | Bé mat phién 5 . . ., | Chop
T hiéu (cm) (cm) 14 (cm?) la Rang cua | Mau sacla la
1| PP-1 | 1630 6,30 71,88 | Nhannhiéu | Nong Xanh | \pon
trung binh
2 PP-2 17,80 6,50 80,99 Nhan nhiéu | Nong, sau | Xanh nhat | Nhon
3 | PP-3 | 15,50 7,00 75,95 Nhan nhiéu | 1O1& AU | v b dam | Nhon
khong déu
- A . Xanh
4 PP4 17,70 6,60 81,77 Nhan nhiéu Noéng . Nhon
trung binh
5 | PP5 | 1830 | 680 s7a1 | Npanmépl g, Xanh | hon
lwon song it trung binh
Nhan, m,ep la ) Xanh
6 PP-6 15,10 5,80 61,31 Iwon séng Noéng . Nhon
. trung binh
trung binh
o, Nong, siau Xanh
7 PP-7 13,10 4,30 39,43 Nhan it khong déu | trung binh Nhon
5 LA . Xanh
8 PP-8 15,00 5,00 52,50 Nhan nhiéu Nong . Nhon
trung binh
9 NB-9 13,60 5,10 48,55 Nhan nhiéu Nong Xanh dam | Nhon
10 | NB-10 | 20,90 7,50 109,73 | Nhannhiéu | Nong Xanh | pon
trung binh
11 | NB11 | 19,50 6,30 86,00 Nhan it Nong Xanh | \pon
trung binh
Nhan nhiéu,
mép la luon . Xanh
12 | NB-12 | 15,10 6,20 65,53 ) Nong . Nhon
song trung trung binh
binh
- . Xanh
13 | NB-13 14,90 6,10 63,62 Nhan it Noéng . Nhon
trung binh
Trung
14 | BC-14 | 13,00 6,20 56,42 Nhan nhiéu binh Xanhdam | Tu
khong déu
15 | BC15 | 12,00 6,50 5460 | Nhannhibu | NOT&SAU | wo b nhat | NROD
khong déu mii

Ghi chu: PP: Phiéng Phung; NB: Na Bay; BC: Ban Chang; so liéu theo doi nam 2024

- Vé chiéu dai 14 ctia ché Shan tuyét c6 thu dao
dong tir 12,0 - 20,9 cm. Chiéu rong 14 tir 4,3 - 7,5
cm. Chiéu dai va chiéu rong 14 gitta cac cay co

khoang dao dong kha 16n nén dién tich 1a dao
dong tir 39,43 - 109,73 cm?, trong do6 cay NB-10 cé
dién tich 14 16n nhat (109,73 cm?).
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- Vé bé mat phién 14 phé bién 1a dang g6 ghé,
mot so cay co bé mat phién 14 nhan it, mot so it cay
c6 phién 14 nhan (PP-6), mép 14 luon song it, trung
binh (PP-5, NB-12). Ring cua & da s6 cac cay déu
nong, & mot so cay (PP-3, PP-7, BC-15) c6 rang cua
nong sau khong déu va trung binh khong déu
(BC-14).

- Mau sic 14 phan héa thanh ba nhém chinh:
xanh nhat (PP-2, BC-15), xanh dam (PP-3, NB-9,
BC-14) va xanh trung binh. Hinh thai choép 1a chu
yéu 1a nhon, chi c6 mot s6 truong hop nhon miii
(BC-15) hoac Tu (BC-14).

- Vé dién tich 14: Cac cay che Shan tuyét c6 thu
c6 dién tich 1a lon (NB-10, PP-5, NB-11) c6 tiém
nang quang hop manh hon, trong khi nhiing cay
co6 dién tich 14 nho (PP-7, BC-14, BC-15) ¢6 thé
thich tng tot hon trong diéu kién khi hau khac

nghiét. Day la mot trong nhiing tiéu chi danh gia
quan trong trong cong tac chon tao giong.

3.3. Két qua nghién ctru dic diém hinh thai
btap ché Shan tuyét c¢§ thu xa Péng Phuc, tinh
Thai Nguyén

Tai xa Dong Phuc, tinh Thai Nguyén cay ché
Shan tuyét ¢6 thu hién hitu nhe mot biéu tuong
van hoa cua dia phuong, tuy nhién thu hoach tir
cay che khong phai la thu nhap chinh ctia nguoi
dan, do do da s6 dién tich ché Shan tuyét c6 thu
duoc canh tac hoan toan tu nhién, it cé su dau tu
cham soc ctia nguoi dan, vi vay nang suat khong
cao so voi cac vung ché Shan tuyét c6 thu khac.
Két qua nghién ctru dac diém hinh thai bup che
Shan tuyét ¢6 thu & xa Pong Phuc duoc trinh bay
& bang 3.

Bang 3. Bic diém hinh thai biap ché Shan tuyét ¢ thu xa Péng Phuc, tinh Thai Nguyén

TT | Ky hiéu | Mau séc bup Chleugdlzl ;t:rlrﬁ)) 1tom Iﬂlto(;rilugrllf (bgl;p 1 Mat do long tuyét
1 PP-1 Xanh nhat 10,5 2,05 Trung binh
2 PP-2 Xanh nhat 12,4 2,34 Trung binh
3 PP-3 Xanh nhat 9,6 2,2 Trung binh
4 PP-4 Xanh nhat 9 1,98 Trung binh
5 PP-5 Xanh nhat 8,7 2,43 Trung binh
6 PP-6 Xanh nhat 9,5 2,38 Trung binh
7 PP-7 Xanh nhat 13,4 2,24 Trung binh
8 PP-8 Xanh nhat 10,3 2,34 Trung binh
9 NB-9 Xanh nhat 11 2,2 Trung binh
10 | NB-10 | Xanh nhat 8,9 2,24 Trung binh
11 | NB-11 Xanh nhat 8,6 2,19 Trung binh
12 | NB-12 Xanh nhat 9,5 2,31 Trung binh
13 | NB-13 Xanh nhat 12,7 2,3 Trung binh
14 | BC-14 | Xanh nhat 10,5 2,26 Trung binh
15 | BC-15 Xanh nhat 9,7 2,31 Trung binh

Ghi chu: PP Phiéng Phung; NB: Na Bay; BC: Ban Chang; so liéu theo doi nam 2024

Vé mau siac bup ché Shan tuyét c¢6 thu tai
xa Dong Phuc, tinh Thai Nguyén tuong doi
dong nhat, cht yéu c6 mau xanh nhat. Chiéu
dai bup 1 tom 3 la dao dong tir 8,6 cm (NB-11)
dén 13,4 cm (PP-7), khoi luong bup dao dong ti
1,98 g (PP-4) dén 2,43 g (PP-5). Muc do long
tuyét trén bup duoc danh gia & muc trung binh
O tat ca cac ca thé.

3.4. Két qua nghién ctu dic diém hinh thai
hoa ctia cay cheé Shan tuyét cd thu tai xa Dong
Phic, tinh Thai Nguyén

bac diém hinh thai hoa, qua duoc quyét dinh
boi di truyén cta timg ca thé riéng biét. Nghién
ctru vé dac diém hinh thai hoa & cac ca thé che
Shan tuyét c6 thu tai xa Pong Phuc, tinh Thai
Nguyén cho thay:
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- Vé duong kinh hoa dao dong tir 2,60 - 3,33 cm
trong d6 cay NB-10 c6 duong kinh hoa 16n nhat
(3,33 cm). Chiéu dai nhi dao dong tir 0,60 - 0,92
cm, trong d6 NB-12 c6 chiéu dai nhi lon nhat (0,92
cm). SO chi nhi dao dong tir 67 - 108 bao, trong do
cay NB - 13 ¢6 s6 chi nhi nhiéu nhat (108 bao). Do
sau xé thuy dao dong tir 2,6 mm (PP-6, NB-12) dén
6,2 mm (NB-10).

- Vé chiéu dai nhuy dao dong trong khoang
0,82 - 1,07 cm. Long bau nhuy cé & cac muic do
thua (PP-1, NB-13), trung binh (PP-2, PP-3, PP-6,
PP-7, NB-10, BC-15), day (cac cay con lai).

- S6 canh hoa dao dong tir 5 - 7 canh, trong do
phd bién nhat 1a 6 canh (10/15 mau). Mau sic
canh hoa cht yéu 1a mau trang, mot sé cay co
canh hoa mau hong (PP-4, PP-5, PP-6, NB-9, BC-
14, BC-15).

Bang 4. Dic diém hinh thai hoa clia cay ché Shan tuyét cé thu tai xa Pong Phuc, tinh Thai Nguyén

Ky | PP | Cpiay dai |S6 chinhi| Do sauxé | Chiéudai | Matdo long| S0, | “Viau Sac
TT| .- kinh hoa . \ . canh | canh hoa
hiéu nhi (cm) (bao) [thuy (mm) | nhuy (cm) | bau nhuy

(cm) hoa | trong
1| PP-1 2,93 0,89 91,00 4,40 0,99 Thua 6 Trang
2 | PP2 2,99 0,60 80,00 4,20 0,84 Trungbinh | 6 Trang
3 | PP3 3,27 0,74 77,00 3,80 0,98 Trungbinh | 6 Trang
4 | PP4 3,02 0,71 78,00 3,80 0,93 Day 5 Héng
5 | PP5 2,74 0,79 89,00 4,40 0,93 Day 6 Héng
6 | PP-6 2,60 0,85 99,00 2,60 1,07 Trung binh | 5 Héng
7 | PP7 3,30 0,74 93,00 4,80 0,82 Trungbinh | 6 Trang
8 | PP-8 3,30 0,91 90,00 4,80 1,02 Day 7 Trang
9 | NB9 2,74 0,87 83,00 6,00 1,01 Day 6 Héng
10 | NB-10 3,33 0,69 104,00 6,20 0,89 Trung binh | 6 Trang
11 | NB-11 2,97 0,74 90,00 5,00 0,89 Day 6 Trang
12 | NB-12 3,06 0,92 67,00 2,60 1,00 Day 7 Trang
13 | NB-13 2,79 0,84 108,00 5,20 0,96 Thua 6 Trang
14 | BC-14 3,21 0,81 104,00 2,80 0,92 Day 5 Héng
15 | BC-15 2,93 0,82 83,00 4,20 0,93 Trungbinh | 6 Héng

Ghi chu: PP Phiéng Phung; NB: Na Bay; BC: Bian Chang; so liéu theo doi nam 2024.

Nhu vay, dac diém hinh thai hoa ché Shan
tuyét c6 thu & xa Pong Phuc, tinh Thai Nguyén
thé hién su da dang vé kich thudc, cau truc va hinh
thai bao hoa. Su khac biét nay c6 thé lien quan dén
yéu to di truyén va diéu kién sinh thai tai khu vuc
phan bo.

3.5. Ké qua nghién ctru dic diém hinh thai
qua cta cay ché Shan tuyét cd thu tai xa Dong
Phuc, tinh Thai Nguyén

bac diém hinh thai qua 1a mot trong nhimg
tieu chi trong danh gia, chon tao va phan loai
giong ché. Déi voi cac quan thé cheé Shan tuyét
c6 thu tai xa Dong Phuc, cay ché sinh truéng tu
nhién trén nui cao khong co su chiam soéc bd
sung dinh duong, bdi vay mat do qua che trén
cay tuong doi thap, duong kinh qua nho, hat
nho, do day vé qua trung binh, két qua duogc thé
hién & bang 5.

Bang 5. Dic diém hinh thai qua ctia cay ché Shan tuyét cd thu tai xa Déng Phuc, tinh Thai Nguyén

.. .. | Puong kinh qua (cm) | Puong kinh hat (cm) | Day vé qua So .
TT | Ky hiéu Rong Hep Rong Hep (mm) hat/qua Mau sac hat
1 PP- 1 2,31 1,62 0,70 0,47 2,17 3 Nau
2 PP- 2 2,03 1,56 0,74 0,56 2,16 3 Nau sam
3 PP- 3 2,38 1,68 0,76 0,56 1,93 4 Nau
4 PP- 4 1,82 1,56 0,67 0,55 1,21 3 Nau sam
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TT | Ky hicu Du}ggfgkmh qu';zI (@cpm) Duggfgkmh ha;I (GCI;n) Dair n;/l(; ;1ua " 13(()1 . Miu séc hat
) PP-5 1,96 1,33 0,84 0,57 2,19 3 Nau den
6 PP-6 1,84 1,35 0,82 0,52 1,59 3 Nau
7 PP-7 2,04 1,53 0,85 0,46 2,06 2 Nau sdm
8 PP-8 2,33 1,26 0,68 0,43 1,58 3 Nau
9 NB-9 2,05 1,61 0,78 0,56 2,27 3 Nau
10 | NB-10 2,27 1,65 0,8 0,38 1,99 3 Nau
11 | NB-11 1,86 1,56 0,72 0,45 1,09 4 Nau sam
12 | NB-12 2,49 1,41 0,72 0,41 1,1 4 Nau sdm
13 | NB-13 1,91 1,2 0,84 0,5 2,24 3 Nau
14 | BC-14 1,94 1,28 0,78 0,57 1,42 3 Nau
15 | BC-15 2,2 1,27 0,87 0,43 1,45 2 Nau

Ghi chu: PP Phiéng Phung; NB: Na Bay; BC: Bian Chang; so liéu theo doi nam 2024.

Vé duong kinh qua bién dong trong khoang
1,82 - 2,49 cm, trong d6 qua nhoé nhat & mau PP-4
(1,82 cm) va lon nhat & NB-12 (2,49 cm). Puong
kinh hat dao dong tir 0,67 - 0,87 cm (theo chiéu
rong) va 0,38 - 0,57 cm (theo chiéu hep), phan anh
st khac biét nhat dinh vé kich thuoc hat gitta cac
ca thé theo doi.

Do day vo qua cing c6 sy khac biét, mong
nhat & NB-11 (1,09 mm) va day nhat & NB-9 (2,27
mm). Mau sic hat chti yéu 1a nau va nau sam, duy
nhat cay PP-5 c¢6 hat mau nau den, cho thiy su da
dang nhat dinh nhung van duy tri tinh 6n dinh vé
dic diém mau hat trong quan thé theo doi.

4. KET LUAN VA BE NGHI

4.1. Két luan

- Cay cheé Shan tuyét c6 thu & xa Pong Phuc,
tinh Thai Nguyén c6 gbéc phan canh dao dong tir
36,8 - 74,2°, than c6 dang than g6, dang tan tir
thang dtng, ntta dimg dén trai rong, mat do canh &
mutc trung binh.

- La ¢6 mau xanh trung binh, xanh nhat, xanh
dam; choép 14 nhon, tu, nhon mii; bé mat phién 14
nhan nhiéu hodc nhan it, mép 14 c6 lugn song,
rang cua nong, sau. Kich thudc 1a co6 sy khac biét
16m, dao dong tir 39,43 - 109,73 cm?2.

- Bap ¢6 mau xanh nhat, chiéu dai bup 1 tom 3
14 dao dong tir 8,6 - 13,4 cm, khoi luong bup dao
dong tir 1,98 - 2,43 g. Mat do long tuyét trén bup
duoc danh gia & muc trung binh.

- Hoa c6 5 - 7 canh, c6 mau trang hoac hong,
duong kinh hoa dao dong tir 2,60 - 3,33 cm, so chi
nhi dao dong tir 67 - 108 bao. Do sau xé thuy tir 2,6
-6,2 mm.

- Qua c6 2 - 4 hat, kich thuéc qua dao dong tu
1,82 - 2,49 cm. Puong kinh hat dao dong tur 0,67 -
0,87 cm (theo chiéu rong) va 0,38 - 0,57 cm (theo
chiéu hep). Hat c6 mau nau hodc nau sam.

4.2. Dé nghi

- Tiép tuc tién hanh nghién ctru dac diém sinh
truéng, phat trién, nang suat cta ting quan thé dé
danh gia phan loai quan thé, tir d6 c6 dinh huéng
bao ton va khai thac phu hop d6i véi ting quan thé
ché Shan tuyét c6 thu tai xa DPong Phuc, tinh Thai
Nguyén.

- Nghién cttu vé ky thuat nhan giong, tham
canh va ché bién cheé Shan tuyét c6 thu tai xa
béng Phuc, tinh Thai Nguyén, nhim phat trién
manh cac vung cheé Shan tuyét diac san, gép phan
x06a doi gidm nghéo cho ving dong bao dan toc
thiéu s6 & viing mién nui phia Bac.

LOI CAM ON

Paéy I4 noi dung thure hién cua Dé tai: “Nghién
ciiu bdo ton va phat trién quan thé ché Shan tuyét
co thu (Camellia sinensis var. Shan) gan voi du
lich sinh thai tai xa Bang Phic, huyén Cho Pon,
tinh Bac Kan”.
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STUDY ON THE MORPHOLOGICAL CHARACTERISTICS OF SHAN TUYET ANCIENT TEA TREES
IN DONG PHUC COMMUNE, THAI NGUYEN PROVINCE

Nguyen Ngoc Binh?, Nguyen Thi Kieu Ngoc?,

Nguyen Hoang Ha', Pham Ngoc Khanh', Tran Xuan Hoang""
! Northern Mountainous Agriculture and Foretry Science Institute
Abstract

Shan Tuyet ancient tea trees in Dong Phuc commune exhibit vigorous growth, large woody
stems, and broad canopies. Branching occurs at heights ranging from 116.3 to 143.3 cm, with
branch angles between 36.8° and 74.2° and canopy forms varying from spreading to semi upright
or upright. Stem circumference ranges from 67 to 117 cm, with medium branch density. Leaves
measure 39.43 - 109.73 cm? in area, with rough lamina, shallow serrated margins, and green to
light, medium or dark green coloration. Buds are light green, 8.6 - 13.4 cm in length, weighing
1.98 - 2.43 g and covered with a moderate density of trichomes. Flowers bear 5 - 7 petals, white to
pink in color, with diameters of 2.60 - 3.33 cm, and 67 - 108 stamens. Fruits are relatively small
(1.82 - 2.49 cm), containing 2 - 4 seeds, with seed coats ranging from brown to dark brown and
variable thickness. Several individuals (NB-10, PP-5, NB-11) possess relatively larger leaves,
suggesting higher photosynthetic potential. The observed morphological diversity among trees
reflects underlying genetic variation and ecological adaptation, providing a valuable basis for
conservation and sustainable utilization of Shan tuyet genetic resources.

Keywords: Shan tuyet tea plants; morphological characteristics, stems, leaves, buds, flowers,

fruits, seeds.
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KHA NANG GAY BENH CUA BON LOAI
NAM KY SINH CON TRUNG B0I Vo1 TRUGNG THANH
MOT GAO Sitophilus oryzae (Linnaeus)
TRONG DIEU KIEN PHONG THi NGHIEM

Nguyén Thi Thuy" ", Tran Thi Thanh Tam'
! Trwong Pai hoc Vinh
"Email: thuyntvinhuni@gmail.com

TOM TAT

Nghién ciru kha nang gay bénh ctia 4 loai ndm ky sinh con trung Cordyceps javanica, Beauveria
bassiana, Beauveria amorphava Metarhizium anisopliae 6i voi truéong thanh mot gao Sitophilus
oryzae duoc thuc hién trong diéu kién phong thi nghiém. Cac thit nghiém sinh hoc duoc tién
hanh bang cach dua 10 treong thanh mot gao vao trong hop nhua (13 x 10 x 10 cm) ¢6 chtta 50 g
gao va 2 g nam ki sinh con trung, & nhiét do 25 + 1°C va do am 70 + 2% RH. Theo doi ty 1é chét va
moc nam trong khoang thoi gian 5 - 35 ngay sau xt ly. Danh gia kha nang gay bénh cua 4 loai
nam Ky sinh con triing doi voi treong thanh mot gao dua vao 5 chi tiéu: Ty 1é chét, thoi gian gay
chét trung binh, ty 1é moc ndm, chu ky phat trién va hinh thanh bao t nim. Két qua nghién ctru
da danh gia va tuyén chon duoc loai ndm Cordyceps javanica c6 tiém nang dé ing dung phong,
chong mot gao: Ty 1é chét ctia mot gao 86,67 + 2,46%; thoi gian gay chét trung binh (LTyy) 12,15+
0,54 ngay; ty 1¢ moc nam 69,23 + 1,63%; thoi gian chu ky phat trién 17,43 + 0,87 ngay va nong do
bao tr hinh thanh 2,3 x 107 (bao tt/mot).

T khéa: Beauveria amorpha, Beauveria bassiana, Cordyceps javanica, Metarhizium anisopliae,

mot gao.

1. DAT VAN BE

St pha hai ctia con trung trong kho la mot
trong nhiing nguyén nhan cht yéu gy ra su tén
that trong bao quan nong san. Nghién ctu cta
Alavi va cs (2012) [1] da tong hop di liéu tir cac
nghién ctru khac nhau do FAO thuc hién, cho thay
tén that sau thu hoach trong chudi gia tri lua gao &
cac nude Pong Nam A tir 10 - 37%, Trung Qudc tir
8 - 26%, Viét Nam tir 10 - 25% va mot trong cac giai
doan gay hao hut nhiéu nhat 1a b4do quan trong
kho. Trong cac loai con trung hai kho thi mot gao
Sitophilus oryzae 1a doi twong gay hai pho bién.
Sau mot truc tiép gay thiet hai vé khoi luong nong
san, lam giam chat luong, gidm gia tri thuong
phdm, gay mui khé chiu, mau sic khong binh
thuong va anh huéng dén sirc khoé ctia con nguoi
va dong vat khi sir dung nong san do (2, 3].

bé c6 nong san bao quan an toan, huong
nghién ctru vé kha nang gay bénh va ung dung

nam ky sinh con trung trong phong, chong mot
hai kho duwoc xem nhu mot giai phap httu ich va
ngay cang duoc quan tdm. Cho dén nay, trén thé
gioi da co cac nghién cttu co ban vé su gay bénh
ctia nam ky sinh con tring nhu: Nghién cttu vé cac
giai doan, chu ky phat trién ctia nadm trén vat cha
con trung [4 - 7]; nghién ctru vé si xam nhap, phat
trién bén trong va gay chét vat chu con trung cua
nam [4, 8, 9]; nghién ctru vé kha nang hinh thanh
va phat tan bao tr & pha hoai sinh [6, 7]. Thix
nghiém cac loai ndm Beauveria bassiana,
Metarhizium anisopliae va Isaria fumosorosea cho
thay, co hiéu luc cao d6i voi mot gao Sitophilus
oryzae, mot thoc Sitophilus granarius [10 - 12].
Mat khac, khi két hop 2 loai ndm B. bassiana voi 1.
fumosorosea, hoac B. bassiana voi M. anisopliae
giup ting kha nang gay chét cho mot cao hon so
khi st dung riéng timg loai, voi ty 1é chét dat 80 -
100% trén mot ngo S. zeamais, mot gao S. oryzae,
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mot duc hat 16n Prostephanus truncatus va mot
thoc S. granarius [13 - 15]. Bén canh d6, sit dung
nam B. bassiana va két hop voi thudc fipronil gitup
tang hiéu luc doi voi 4 loai mot 14 7. castaneum,
Rhyzopertha  dominica, S. granarius va
Trogoderma granarium trong diéu kién bdo quan
dai ngay [16]. O Viet Nam, két qua thir nghiém
cho thay, ndm B. bassiana c6 kha nang ky sinh,
gay chét cho 3 loai 1a mot ngd S. zeamais, mot hai
qua kho Carpophilus hemipterus va mot khuin
den Alphitobius diaperinus, dat hiéu luc cao trong
diéu kién phong thi nghiém [17]; c6 mét s6 dan
lieu nghién citu budc dau vé chu ky phat trién cta
nam /Isaria javanica trén sau khoang [18]. Nhin
chung, cho dén nay, cht yéu cac thit nghiem dé
danh gia hiéu luc cta ndm ky sinh con triung doi
voi mot; con vé kha nang gay bénh ctia nim trén
mot it duoc nghién ctu.

Mt khac, trong thanh phan mot hai nong san
thi mot gao S. oryzae la mot trong nhimg loai gay
hai nghiém trong va phd bién nhat. Stt dung thudc
hoa hoc trir mot thuong d@é lai ton du trong nong
san. Vi vay, nghién ctu nham danh gia kha ning
gay bénh cta 4 loai ndm C. javanica, B. amorpha,
B. bassiana va M. anisopliae lam co s& dé tuyén
chon duoc loai ndm tiém nang ung dung trong
kiém soat mot hai kho 1a rat can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Déi tuong va vat lieu nghién ctu

2.1.1. Doi twong nghién ciu

Bon loai nam ky sinh con tring thu thap & tinh
Nghé An goém: Cordyceps javanica (Friederichs &
Bally) Kepler, B. Shrestha & Spatafora (/saria
javanica (Bally Friederichs & Bally) Samson &
Hywel-Jones); Beauveria bassiana (Bals.-Criv.)
Vuill; Beauveria amorpha (Héhnel) Minnis, S. A.

Rehner & Humber; Metarhizium
anisopliae (Metchnikoff) Sorokin.

2.1.2. Vit liéu nghién cuu

Mot gao Siftophilus oryzae (Linnaeus)

(Coleoptera: Curculionidae) duoc thu thap trong
kho bao quan nong san tai thanh phé Vinh, tinh
Ngheé An (dia danh truoc 01/7/2025).

Nguyén liéu: Duong, khoai tay, agar, gao lut,
cam, trau, con, nudc.

2.1.3. Thiét bi, dung cu

Thiét bi: Ta hap tiét trung, budng nudi ciy,
kinh hién vi, ti dinh on, ti sy.

Dung cu: Dia petri, hop nhuya, tai bong, bo
dung cu nuoi cay nam.

2.2. Phuong phap nghién ctru

2.2.1. Chudn bi nguon nam ky sinh con trung
va mot gao

Nhan giong ndm trén moéi truong PDA (Potato
Dextrose Agar) khoang 10 - 12 ngay; nhan sinh
khoi trén moi truong ran gom 150 g gao lat + cam
+ trau + nuoc (ty 1é 5: 4: 1: 2) dung trong tdi nilon
dung tich 1 kg va duoc hap tiét trung. Sau khi cay,
nam duoc nuoi & nhiét do 25 + 1°C, do 4am 70 + 2%,
thu sinh khéi nAm sau 16 - 18 ngay va duoc st
dung cho cac thi nghiém.

Mot gao thé hé boé me dugc thu thap trong
kho bao quan tai thanh pho Vinh (nay la phuong
Thanh Vinh va Vinh Hung), tinh Nghé An, sau d6
dua vé nuoi trén gao trong cac hop nhua c6 phu
bang vai man thong khi dé 1ay thé hé con. Mot con
tiép tuc nuodi dén truong thanh dé sir dung cho cac
thi nghiém.

222 BO tri thi nghiém

Cac nghién cttu dugc ap dung theo phuong
phap ctia Posada va Vega (2005) [6], Hendrwan va
Yusof (2006) [13], Yacoub (2018) [15], Spiridon va
cs (2019) [12]. Cac thi nghiém duoc bo tri hoan
toan ngau nhién voi 3 lan 14p lai, méi lan 3 hop.
biéu kién thuc hién & nhiét do 25 + 1°C, do 4m 70
+ 2% RH, hop nhua kich thuwdc 13 x 10 x 10 cm tai
phong thi nghiém Vién Néng nghiép va Tai
nguyén, Truong Pai hoc Vinh.

Thi nghiém gom 4 cong thitc tuong tng voi 4
loai ndm: C. javanica, B. bassiana, B. amorpha va
M. Anisopliae, ndong @0 3,5 x 10°® bao ti/g, liéu
luong sinh khoi ndm 2 g/hop; cong thirc doi ching
khong lay nhiém nam; trong méi hop cé 10 trudng
thanh mot gao va 50 g gao. Theo doi ty e chét cua
mot gao sau 5, 10, 15, 20, 25, 30 ngay xt Iy nam.

Mot gao bi chét sau khi lay nhiém nam duoc
dé trong dia petri co 16t gidy tham nuodc cat vo
trung gitt Am. Theo doi kha nang moc nam va thoi
gian phat trién ctia cac loai nAm trén xac chét mot
gao sau b, 10, 15, 20, 25, 30, 35 ngay xir ly.
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2.2.3. Chi tiéu theo doi va xit Iy so liéu

Kha nang gay bénh cua 4 loai nam trén truong
thanh mot gao duoc danh gia qua 5 chi tiéu nhu:
Ty 1é mot chét, thoi gian gay chét trung binh, ty lé
moc nam, thoi gian phat trién cta ndm trén mot
gao va nong do bao tit hinh thanh.

- Ty 1é chét ctia mot gao sau xtt Iy nam (%):

Trong phong thi nghiém tinh theo cong thirc
cta Abbott (1925) [19].

K (%) =[(C, - T)/C)Ix100

Trong do: K1a ty le chét; C, 1a so ca thé song &
cong thire doi ching; T, 1a so ca thé song & cong
thuec thi nghiém sau khi x(t Iy nam.

- Thoi gian gay chét trung binh LTy, (ngay) la
thoi gian lam 50% s6 ca thé mot gao trong thi
nghiém bi chét.

- Ty 1é moc nam trén xac chét mot gao (%) =
(s6 luong mot gao chét c6 moc nam/sé luong mot
gao duoc xtt Iy nam) x 100.

- Chu ky phat trién (CKPT) ctia nim duoc tinh
tir khi bao tr nAm ndy mam, xaAm nhap va gay chét
mot (pha gay bénh); dén khi soi ndm moc ra, hinh
thanh va phat tan bao tr moi trén xac chét mot
(pha hoai sinh).

- Ty 1¢ mot gao c6 ndm hoan thanh chu ky
phat trién (%) = (so6 luong mot gao chét c6 nim
hoan thanh CKPT/s6 luong mot gao duoc xit ly
nam) x 100.

- Xac dinh thoi gian cac giai doan va CKPT cta
cac loai nAm trén mot gao.

- S6 lieu thu thap duoc xt ly bang phan mém
IRRISTAT version 5.0

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Kha niing gay chét ddi véi truong thanh
mot gao S. oryzae clia 4 loai ndm ky sinh cén triing
& diéu kién phong thi nghiém

3.1.1. Ty Ié chét cua truong thanh mot gao sau
xir ly ndm

Qua trinh diéu tra trong kho bdo quan nong
san tai thanh phé Vinh (nay 1a phuong Thanh Vinh
va Vinh Hung), tinh Nghé An cho thdy, mot gao S.
oryzae la mot trong nhimg loai gy hai manh va

phé bién. Panh gia kha nang gay bénh cuta 4 loai
nam: C. javanica, B. bassiana, B. amorpha va M.
anisopliae d6i voi trudong thanh mot gao S. oryzae
voi nong do 3,5 x 10® bao tit/g, liéu luong sinh
khoi nam 2 g/hop.

Két qua thi nghiém duoc thé hién & bang 1
cho thay, ca 4 loai ndm ky sinh con trung déu co
kha nang gay chét cho truong thanh mot gao, véi
ty lé chét dat kha cao va tang dan theo thoi gian
lay nhiém nam sau 5, 10, 15, 20, 25, 30 ngay. Trong
do, ty 1é mot chét dat cao nhat & 2 cong thuc st
dung nam C. javanica 1a 86,67% va B. bassiana la
82,76%; tiép dén la ndm B. amorpha voi 75,86% va
thap nhat doi voi nam M. anisopliae chi dat 65,52%
sau 30 ngay xtt ly (sai khac nhau c6 y nghia thong
ke & muc P < 0,05).

Céc dan liéu trén thé gioi ciing cho thdy, ndm
Kky sinh con trung c6 kha nang Ky sinh va gay chét
cho nhiéu mot hai nong san nhu mot gao, mot
ngo, mot thoc... Nam B. bassiana gay chét mot gao
S. oryzae dat ty 1é kha cao la 75,80% sau 25 ngay
[10]. S&t dung 2 loai B. bassiana va Clonostachys
rosea lay nhiém cho truong thanh mot duc qua ca
phé Hypothenemus hampei cho ty 1é chét rat cao,
tuong tng 1a 100% va 82,5% sau 21 ngay lay nhiém
[7]. Tht nghiém 2 loai nam M. anisopliae va 1.
fumosoroseatrén mot gao S. oryzae ciing cho ty 1é
chét lan luot 1a 90,48 va 84,21%; trén mot thoc S.
granarius tuong tng la 90,35% va 92,69% sau 7
ngay lay nhiém [11]. Theo két qua nghién cttu ctia
Nguyén Thi Thay va cs (2016) [17], khi st dung
ching nam B. bassiana VN00620 thu thap & tinh
Nghé An trén mot ngé S. zeamais, mot hai qua
kho C. hemiterus va mot khuin den A. diaperinus
cho ti lé mot chét dat cao 88,20 - 100% sau 25 ngay
xur ly.

3.1.2. Thoi gian gay chét trung binh (LT,)

Sau khi xtt Iy ndm khoang 1 - 2 ngay, nhitng ca
thé mot gao nhiém niam bat dau thé hién cac trieu
chtmg nhu stc dn giam va it di chuyén hon. Mot
gao bi chét sau khoang 4 - 5 ngay, tap trung nhiéu
vao ngay thit 10 dén ngay thir 12 sau xir ly nam.
Thoi gian gay chét trung binh (LTs,) cta 4 loai
nam doi voi mot gao cling co su sai khac nhau (P <
0,05). Trong @06, loai C. javanica c6 thoi gian gay
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chét trung binh ngin nhat 1a 12,15 + 0,54 ngay; ti€p
dén 1a loai B. bassiana 13,77 + 0,59 ngay; loai B.
amorphala 15,85 + 0,66 ngay va dai nhat 1a loai M.

anisopliae 18,12 + 0,64 ngay. Thoi gian gay chét
trung binh ctia ndm cang ngan thi cang cé loi vi
giup kiém soat mot gay hai nhanh hon.

Bang 1. Ty le chét va thoi gian gy chét trung binh ctia triong thanh mot gao sau xit Iy nim & diéu kién

phong thi nghiém
Ty lé chét ctia mot gao sau thoi gian xtt Iy nam (%) (TB) Thoi gian gay
Loai nam chét trung binh
Sngay | 10ngay | 15ngay | 20ngay | 25ngay | 30 ngay LT,, (ngay)
C. javanica 26,67 46,67 60,00? 73,33 83,33* 86,67* 12,15+ 0,54
B. bassiana 20,00 41,38 58,62 68,97* 79,31* 82,76" 13,77 + 0,59"
B. amorpha 16,67¢ 36,67¢ 48,28 62,07 72,41 75,86" 15,85 + 0,66°
M. anisopliae | 16,67° 33,33¢ 43,33 56,67° 65,52 65,52¢ 18,12 + 0,641
LSD g5 3,26 4,16 4,81 5,14 6,02 6,11 1,27
CV %) 3,20 5,70 4,20 6,20 6,30 5,40 7,90

Ghi chu: Nhiét do 25+ I°C, do am 70 + 2% RH; TB: Trung binh; cdc chir cdi Ia s6 mi khdc nhau

trong cot sai khdc co y nghia thong ké (P < 0,05).

3.2. Kha ning phat trién cta 4 loai ndm ky
sinh con tring trén xac chét mot gao & diéu kién
phong thi nghiém

3.2.1. Ty I¢ moc nam trén xdc chét mot gao

Bao tir ctia cac loai ndm sau khi tiép xtc, xam
nhap duoc vao bén trong co thé mot gao sé st
dung nguén dinh duong cta vat cha dé sinh
truong va lam cho mot chét, sau d6 soi nam tiép
tuc phat trién moc ra bén ngoai xac chét ctia mot
gao. Ty 1é moc nam duoc xac dinh dua vao so

luong xac chét mot gao moc nam so voi s6 luong
mot gao duoc xtt Iy nam.

Két qua cho thay, ty 1é moc nam trén xac chét
mot gao c6 su sai khac nhau gitra cac loai nam thi
nghiem (P < 0,05). Trong do, ty 1é moc ndm trén
xac chét mot gao déu dat cao nhat khi lay nhiém 2
loai C. javanicava B. bassiana tuong tng la 69,23%
va 66,67%; ti€p theo 1a loai B. amorphala 54,55% va
thap nhat 1a loai M. anisopliae chi dat 47,37% sau
35 ngay xutly (Bang 2).

Bang 2. Ty 1é moc ndm trén x4c chét mot gao S. oryzae sau xtt Iy ndm & diéu kién phong thi nghiém

. Ty 1é moc nam trén xac chét mot gao sau thoi gian xit ly (TB) (%) Nong do bao
Loai nam tt hinh thanh
ongay | 10ngay | 15ngay | 20 ngay | 25ngay | 30ngay | 35ngay | (bao tit/mot)
C. javanica 12,507 36,36 43,75 55,56 63,64* 66,67* 69,23* 2,3x 107
B. bassiana 0,00P 30,00P 39,50 52,06 59,007 63,64* 66,67* 8,9x 10°
B. amorpha 0,00P 22,22¢ 30,77 41,18 50,00° 54,55 54,55 8,4x10°
M. anisopliae| 0,00 22,22¢ 27,27 38,46 43,75¢ 47,37¢ 47,37¢ 5,9 x 10°
LSD 5 4,15 3,88 5,47 491 6,02 5,36 5,38 3,31
CV% 3,70 5,50 4,90 6,80 5,40 4,10 6,50 8,10

Ghi chu: Nhiét do 25+ I°C, do am 70+ 2% RH; TB: Trung binh; cdc chir cdi I s6 mi khdc nhau

trong cot sai khac co y nghia thong ké (P < 0,05).
322 Triéu ching nidm phat trién trén xdc
chét mot gao
Loai C. javanica sinh truong nhanh trong co
thé mot va xuat hién soi nAm moc ra trén xac chét
mot gao sém nhat chi 5 - 6 ngay sau xtt Iy nam; cac
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loai con lai soi nAm moc ra cham hon, loai B.
bassiana 1a 7 - 8 ngay, con B. amorpha va M.
anisopliae 12 9 - 10 ngay sau xt ly nam. S6 luong
xac chét mot gao moc nam tap trung nhiéu vao 15 -
20 ngay sau xirly (Hinh 1va 2).
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Bao t&r nAm bat dau xuat hién sau khi soi nAm
moc ra ngodi co thé mot khoang 2,5 - 4,5 ngay.
Luong bao t&t nAm C. javanica hinh thanh trén xac
chét mot gao nhiéu nhat trong cac loai nam thi
nghiém. Loai C. javanica tao ra luong bao ti kha
l6n voi nong @ 1a 2,3 x 10”7 bao tit/mot, tuong
duong véi luong bao t& ndm M. anisopliae hinh
thanh trén méi [8], hay luong bao t nim B.
bassiana hinh thanh trén mot duc qua ca phé 1,2 x
107 bao tit/mot [6].

Quan sat thay & ca 4 loai ndm thi nghiém déu
bat gap hién twong bao tir hinh thanh ngay ca khi
nam chua phat trién bao pht trén xac chét mot gao,
tic 1a bao tr hinh thanh sém hon truéc khi ndm
phat trién bao pht x4c chét mot gao. Loai nam ky
sinh con triung c6 toc do phat trién nhanh, kha nang
hinh thanh bao tt 16n 1a yéu t6 thuan loi trong nhan
nuoéi va phong chong mot hai. Nong do bao ti hinh
thanh trén mot cang cao thi cang dé phat tan, lay
nhiém sang cac con khoe; dong thoi gitp ndm luu
ton va duy tri su ton tai ngoai tu nhién. Viéc tai lay
nhiém nidm qua vat chu 12 phuong phép can thiét dé
phuc hoi va duy tri tinh doc ctia ndm sau thoi gian
phan lap, nhan nuoi trén moi truong nhan tao.

B R

Nhu vay, ca 4 loai nAm thi nghiém sau khi lam
chét mot gao, déu thé hién triéu chung ra bén
ngoai vat cht nhu moc soi ndm, hinh thanh bao tt.
Soi nam thuong bat dau moc ra bén ngoai xac chét
mot gao tir cac vi tri nhu miéng, khép chan, ngin
co thé... (Hinh 1). Mat khac, néu chi quan sat
triéu ching pha giy bénh trén cung loai con trung
thi khé phan biét gitra cac loai ndm véi nhau, ma
thuong & pha hoai sinh moi thé hién triéu ching
dic trung ctua moi loai ndm. Cac loai ndm phat
trién trén mot gao ciing c6 mau sac dic trung
rieng cta loai: Nam C. javanica c6 mau xam dén
tim nhat, ndm B. bassiana va B. amorpha mau
trang sira, ndm M. anisopliae mau xanh dam (Hinh
2). Tuy nhién, trong cac ca thé mot bi ndm ky sinh
khong phai tat ca déu xuat hién nim moc ra bén
ngoai. Kha nang moc ndm phu thudc vao nhiéu
yéu t6 nhu loai nAm, nong do bao t, vat cha... Ty
lé moc nadm cao, luong bao t&r hinh thanh nhiéu
ching to loai nAm d6 c6 kha niang gay bénh va
phat trién manh trén vat cha. Pay 1a mot trong
nhitng tiéu chi quan trong nhat dé danh gia kha
ning gay bénh ctia ndm va tuyén chon duogc loai
nam, chung nam ky sinh con triing tiém nang [6, 7].

Nam B. bassiana

Hinh 1. Soi n4m moc ra bén ngoai xac chét trueéng thanh mot gao
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Nam B. amorpha

Nam B. bassiana

Nam C. javanica

* ]

Nam M. anisopliae

Hinh 2. Cé4c loai ndm ky sinh c6n triing phét trién trén truéng thanh mot gao

3.3. Theoi gian phat trién cta 4 loai nAm ky sinh
cOn trung trén trueéng thanh mot gao S. oryzae &
diéu kién phong thi nghiém

Mot van dé can thiét trong nghién ctru vé su
gay bénh ctia ndm ky sinh con trung trén mot gao
la xac dinh duogc thoi gian cac giai doan va chu ky
phat trién ctia nam. Thoi gian phat trién ctia ndm
trén mot gao phan anh toc do va kha niang gay
bénh cta ching. Qua trinh tiép xuc, xam nhiém va
gay bénh cta ndm cang nhanh thi mot cang dé
chét. Thoi gian phat trién ngan 1a mot loi thé trong
nhan nuéi va ung dung nidm ky sinh con tring
phong, chong mot gao.

Cho dén nay, cac cong trinh nghién ctru trén
thé gioi chua dua ra duoc mau hinh thong nhat vé
chu ky phét trién ctia ndm trén con trung vat cha.
Chu ky phat trién ctia ndm ky sinh con tring dang
phan chia thanh cac pha, cac giai doan chua thong
nhat, nhe chu ky c6 3 pha chinh [4]; c6 6 giai
doan, tap trung pha giy bénh [5]; c6 5 giai doan,
tap trung vao pha hoai sinh [6, 7]; c6 5 giai doan,
tap trung pha gay bénh [9].

Trong pham vi nghién ctu nay, da xac dinh
chu ky phat trién ctia ndm trén mot gao gom pha
gay bénh va pha hoai sinh, duoc phan chia thanh 6
giai doan. Tuy nhién, chu ky phéat trién ctia ndm

trén mot gao dang tap trung nghién ctru cha yéu &
pha hoai sinh. Trong do:

- Pha gay bénh goém 2 giai doan: (1) Bao tt
ndm nay mam trén co thé mot gao; (2) Nam xam
nhap bén trong, ting sinh lam mot chét. Pay la
giai doan bao tir ndm ndy mam, xam nhap, gay
bénh va sinh truéng bén trong co thé mot cho dén
khi mot gao chét; 1a giai doan song ky sinh cta
nam va gay chét mot gao. Trong 4 loai nam thi
nghiém, loai C. javanica c6 thoi gian gay bénh va
lam mot gao chét ngan nhat 1a 4,62 ngay, tiép dén
loai B. bassianala 5,22 ngay.

- Pha hoai sinh gém 4 giai doan: (3) Soi nim
moc ra bén ngoai xac chét mot gao; (4) Bao ti
nam hinh thanh trén xac chét mot gao; (5) Nam
phat trién bao pht x4c chét mot gao; (6) Bao ti
nam phat tan tir trén xac chét mot gao ra xung
quanh (dé bat dau chu ky xam nhiém méi). Trong
4 loai nam thi nghiém, loai C. javanica co thoi gian
phat trién hoai sinh trén xac chét mot gao ngin
nhat 1a 12,81 ngay; tiép dén loai B. bassiana la
15,47 ngay.

Thoi gian cac giai doan va chu ky phat trién ctia
4 loai ndm trén trudng thanh mot gao co su sai
khac nhau (P < 0,05). Trong d6, loai C. javanica cé
chu ky phat trién nhanh nhat la 17,43 + 0,87 ngay;
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tiép dén loai B. bassianala 20,69 + 1,36 ngay; loai
B. amorphala 22,67 + 1,59 ngay va dai nhat 1a loai
M. anisopliae voi 25,48 + 1,64 ngay. Ca 4 loai naim
sau khi gay chét mot gao déu phat trién ra bén
ngoai, bao pht1 xac chét mot va hoan thanh chu ky
phat trién. Ty 1é mot gao c6 ndm hoan thanh chu
ky phat trién dat 42,11 - 69,23%, cao nhat la C
Javanicava B. bassiana (Bang 3).

So sanh voi mot so6 két qua nghién cttu khac
tren thé gioi thi thoi gian chu ky phat trién cua
nam trén mot gao dai hon. Thoi gian phat trién cta
ching nam I javanica VN1487 trén sau khoang
ngan hon trung binh 14 12,79 + 0,36 ngay [18]. Trén
mot duc qua ca phé Hypothenemus hampei, nAm

B. bassiana c6 thoi gian chu ky phat trién kha
ngan, tr 8,40 - 12,40 ngay [6]; con loai ndm
Clonostachy rosea c6 chu ky phat trién dai hon la
16,4 + 1,1 ngay [7].

Nhu vay, danh gia vé kha nang gay bénh ctia 4
loai ndm ky sinh con trung d6i voi truong thanh
mot gao S. oryzae, thiloai C. javanica c6 trién vong
nhat dé tmg dung phong, chong mot gao, tiép theo
la loai B. bassiana. Nhimmg nghién ctu trén giup
cung cap day da hon céac thong tin dé danh gia va
tuyén chon duoc cac loai, ching nidm gay bénh
tiém nang tng dung trong kiém soat mot gao hai
nong san bao quan.

Bang 3. Thoi gian phét trién ctia 4 loai ndm ky sinh cén tring trén truéng thanh mot gao & diéu kién

phong thi nghiém
Pha Thoi gian phat trién ctia nAm trén mot gao
hat Giai doan (TB + SD) (ngay) LSD Ccv
phe phat trién C B, B. M. 005 | (9)
trién . . , . ,
javanica bassiana amorpha anisopliae
Baotwnamnay | o0 10 | 1634012 | 1,03+017° | 2104019° | 028 | 2,80
Gay mam
bénh | Namxamnhap | 410 go0e | 3502004 | 379+024° | 4.24+024° | 032 | 3.10
va lam mot chét
SoinaAmmocTa | a0 (o0 | 3834025 | 4354035 | 4764037 | 047 | 3.70
bén ngoai
Bao tir nAm . ) ) .
Hoai ot | 287£019° | 3515027 | 372£020° | 4312034 | 056 | 3,90
sinh Nam bao phu b
anl ba 348+026° | 415+035 | 475+041¢ | 512+044° | 048 | 450
xac chét mot
Baotrnam | 4/, (og | 3984020 | 413+034° | 4954032 | 075 | 4,80
phat tan
Chu ky phat trién (ngay) | 17,43+ 0,87° | 20,69+ 1,36 | 22,67 + 1,59° | 2548 +1,64° | 1,82 | 5,20
Ty 1é mot gao ¢6 nim . . b .
hodn thanh CKPT (o | 6923% 163" | 66,67+ 144" | 50,004127" | 42,1161,06° | 544 | 580

Ghi chu: Nhiét do 25+ 1°C, do am 70+ 2% RH; TB: Trung binh; SD: D¢ léch chuan, cdc chir cdi Ia so
mi khdc nhau trong cot sai khdc co y nghia thong ké (P < 0,05).

4. KET LUAN

Trong diéu kién phong thi nghiém, ca 4 loai
nam ky sinh con trung 13 C. javanica, B. bassiana,
B. amorphava M. anisopliae thu thap & tinh Nghé
An déu c6 kha nang gay bénh va lam chét trudong
thanh mot gao S. oryzae.

Trong pham vi nghién ctru, loai nam C
Javanica dugc danh gia c6 kha nang gay bénh va

phat trién tot nhat trén truéong thanh mot gao S.
oryzae. 'Ty 1é chét cta trudng thanh mot gao sau
xtr Iy nam 1a 86,67 + 2,46%; thoi gian gay chét trung
binh (LT;) la 12,15 + 0,54 ngay; ty 1é moc nam
trén xac chét mot gao 1a 69,23 + 1,63%; ty 1¢ nam
hoan thanh chu ky phét trién trén mot gao 1a 69,23
+ 1,63%; thoi gian chu ky phat trién 1a 17,43 + 0,87
ngay va néong do bao tr hinh thanh trén xac chét
mot gao 1a 2,3 x 107 (bao tit/mot).
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PATHOGENICITY OF FOUR SPECIES OF ENTOMOPATHOGENIC FUNGI TO Sitophilus oryzae
(Linnaeus) ADULT IN THE LABORATORY CONDITION

Nguyen Thi Thuy, Tran Thi Thanh Tam®
"Vinh University

Abstract

Study on pathogenicity of four species of entomopathogenic fungi, Cordyceps javanica, Beauveria
bassiana, Beauveria amorpha and Metarhizium anisopliae, against Sitophilus oryzae adult of the
stored-grain insect pests was evaluated under laboratory conditions. Bioassays were conducted
by introducing 10 Sifophilus oryzae adult in plastic box (13 x 10 x 10cm) containing 50 g of rice
and 2 g of entomopathogenic fungi at temperature of 25 + 1°C and humidity of 70 + 2% RH.
Mortality and mycelial extrusion was monitored at 5 day intervals until 35 days following
treatments. Evaluate the pathogenicity of four species of entomopathogenic fungi on Sitophilus
oryzae adult based on five parameters: Percent insect mortality, median lethal time, percent
mycelial extrusion, fungal developmental cycle and spore production. Research results have been
evaluated and selected Cordyceps javanica for potential application of biocontrol of Sitophilus
oryzae: Percent insect mortality 86.67 + 2.46%; median lethal time (LTj) 12.15 + 0.54 days;
percent mycelial extrusion 69.23 + 1.63%; developmental cycle duration 17.43 + 0.87 days and
spore production concentration 2.3 x 107 (spores/insect).

Keyword: Beauveria amorpha, Beauveria bassiana, Isaria javanica, Metarhizium anisopliae,

Sitophilus oryzae.

Ngay nhan bai: 17/3/2025
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NGHIEN CUU DAC BIEM THO NHUOGNG CUA PHAU DIEN
DAT PHU SA NHIEM MAN CANH TAC BUG1 DA XANH
TAI XA LUONG HOA, TINH VINH LONG

Nguyén Huynh Minh Anh’, Phan Ch4n Hiép', Nguyén Thanh Ngan!,

Nguyén Duc Trong', Ha Ngoc Thu?, Dd Thi Thity Duong?®, Tran Bao Phit*, Huynh Thanh Quang?®,
Tran Trong Khéi Nguyéen®, Lé Thi My Thu®, Phan Chi Nguyén®, Nguyén Quéc Khuong>*

!Hoc vién cao hoc nganh Khoa hoc cay trong, khoa 30,

Truong Nong nghiép, Pai hoc Can Tho

?Hoc vién cao hoc nganh Cong nghé sinh hoc, khoa 30,

Vién Cong nghé sinh hoc va Thurc pham, Pai hoc Can Tho

3Sinh vién nganh Khoa hoc cay trong, khoa 47, Truong Nong nghiép, Pai hoc Can Tho

Sinh vién nganh Khoa hoc cay trong, khoa 48, Truong Nong nghiép, Pai hoc Can Tho

*Khoa Khoa hoc cdy trong, Truong Nong nghiép, Pai hoc Can Tho

SKhoa Moi trirong va Tai nguyén Thién nhién, Pai hoc Can Tho

TOM TAT

*Email: nqkhuong @ctu.edu.vn

Muc tiéu ctia nghién cttu nham xac dinh dac diém hinh thai va dac tinh héa ly hoc ctia phau dién
dat trong budi da xanh tai xa Luong Hoa, tinh Vinh Long. M6 ta dac tinh hinh théi dua trén bang
so mau Munsell va phan tich héa hoc duoc thuc hién tai Pai hoc Can Tho. Két qua nghién cttu
hinh thai cho thdy, @t canh tac buéi da xanh thuoc dat phu sa boi, c6 tang gley, nhiém man nhe,
voi tén goi Hyposali Gleyic Fluvisols. Phan tich dic tinh héa hoc cho thdy, gia tri pHy,o va pHxq
cac tang mat ctia 3 phau dién khoang 4,47 - 5,68 va 3,64 - 4,82. Dong thoi, ham luong doc chat Al**
& nguong trung binh voéi gia tri 2,41 - 7,96 meq/100 g. Ham luong dam dé tiéu va lan dé tiéu
trong dat dat gia tri 1an luot 1a 13,0 - 63,0 mg/kg va 39,2 - 547,8 mg/kg. Tuy nhién, ham leong Al-
P, Fe-P va Ca-P cao ¢ tang dat mat, voi gia tri twong tng 273,6 - 655,0; 63,4 - 541,5; 122,5 - 229,1
mg/kg. Ham luong chat hitu co va kha nang trao ddi cation trong dat duoc ghi nhan & nguong rat
thap dén trung binh. Can cai thién pH, EC va chat hitu co trén cac vuon budi da xanh.

Tt khoéa: Budi da xanh, dic tinh hda hoc dat, Giong Trom, phau dién dat.

1. BAT VAN BE

Khu vuc déng bang song Ctu Long, budi da
xanh 1a mot trong nhing loai cay tréong cé dién
tich va san luong tréi tieu thu cao nhat ca nudc do
dac trung boi mui thom va huwong vi thom ngon
[1]. Buoi chtta nhiéu ascorbic axit va chat chong
oxy hoa flavonoid gom: Naringin va naringenin,
vitamin C, para-insulin, kali (K), pectin, folic axit
va chromium ty nhién. Mot s6 giong budi duoc
xem 1a c6 kha nang giam nguy co mac bénh tim
mach vanh, chéng lai tic nhan gay ung thu va

chong viéem nho tac dung chong peroxide hoa lipid
[2]. Theo Cuc Thong ké tinh Bén Tre (2022) [3],
nam 2022 toan tinh Bén Tre c6 dién tich canh tac
cay an trai la 25.478 ha voi san luong thu hoach la
310.580 tan. Trong do, dién tich canh tac budi da
xanh chiém 9.246 ha véi san luong dat 96.620 tan.
Dién tich trong budi tap trung tai cac huyen (trudc
day) nhu: Chau Thanh (3.683 ha), Giéng Trom
(1.704 ha) va Mo Cay Bac (1.489 ha). Tuy nhién,
giai doan tr nam 2021 dén nam 2022 dién tich
trong budi c6 xu huong giam, cu thé 1a huyén
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Giong Trom, nam 2021 véi dién tich 1a 1.728 ha
dén nam 2022 giam con 1.704 ha. Nguyén nhan
dién tich trong budi giam & huyén Giong Trom
hay mot s6 khu vuc trong tinh 1a do 4nh hudéng boi
xam nhap man [4]. Piéu nay anh huong dén chat
luong dat va sinh trudng, nang suat cay trong [5].
Chinh vi vay, viéc duy tri chat luong dat, cai thién
dic tinh dat nhim dam bao tinh bén vimg heé
thong cay trong d6i voi moi truong va duy tri nang
suat qua cac mua vu [6]. Tuy nhién, dé cai thién
dac tinh dat hodc duy tri chat luong dat can nam ro
didc diém thé nhuong nhim xac dinh duoc phuong
phap canh tac va he thong cay trong phu hop. Do
d6, nghién cttu duoc thue hién nham muc tiéu xac
dinh dic tinh hinh thai va héa hoc dat trong budi
da xanh tai xa Luong Hoa, tinh Vinh Long (huyén
Giong Trom, tinh Bén Tre trudc day).

2. VAT LIEU, THOI GIAN VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va thoi gian nghién ctru

Loai dit nghién cur. Dat liép tham canh budi
da xanh.

Pia diém nghién ciru: Thu mau dat tai cac ho
canh tac budi da xanh thudc xa Luong Hoa, tinh
Vinh Long (huyén Giéng Trom, tinh Bén Tre truoc
day). Cac mau dat duoc phan tich tai Khoa Khoa

hoc cay trong, Truong Nong nghiép, Pai hoc Can
Tho.

Hién trang dat vao thoi diém thu mau cua
phau dién tai xa Luong Hoa, tinh Vinh Long 1a cay
budi da xanh 10 nam tudi.

Thot gian nghién cuu: Tt thang 7 nam 2023
dén thang 7 nam 2024.

2.2. Phuong phap nghién ctru

- Phuong phap ldy mau dat: Khoan dat do sau
2 m, bang so mau Munsell, gidy do pH va dung
dich hydrogen peroxide (H,0,).

- Mo ta phau dién: Cac mau phau dién duogc
khoan dén do sau 2 m va danh dau lan luot 1a
PNO1, PN02 va PN03. Phan loai dat va diac diém
hinh thai duoc xac dinh dya theo mo ta phau dién
ctia FAO (2006) [7], mau sic dat duoc mo ta dua
trén bang so mau Munsell.

- Phuong phdp phan tich: Thu mau dat phan
tich cac dac tinh hoa hoc theo tang phat sinh. Moi
tang thu khoang 500 g, mang vé phong thi
nghiém. Dat duoc phoi kho ty nhién truéc khi
nghién qua ray co kich thudc 0,5 mm va 2,0 mm.
Cac chi tieu va phuong phap phan tich duoc téng
hop boi Sparks va cs (1996) [8] va duoc thé hién &
bang 1.

Bang 1. Cac dic tinh héa hoc dit va phuong phép phan tich

Chi tiéu Phuong phap
pHiso Tile 1: 2,5 (dat: nuoc cat), do bing pH ké
pHyq Tile 1: 2,5 (dat: dung dich KC11,0 N), do bang pH ké
EC (mS/cm) Tile 1: 2,5 (dat: nuoc cat), do bing EC ké
Chat hitu co (%C) | Phuong phap Walkley - Black
Chiét bang KCI 2,0 M, hién mau bing sodium nitroprusside, sodium salicylate,
NH," (mg/kg) sodium citrate, sodium tartrate, sodium hydroxide va sodium hypochlorite. So

mau & budc song 650 nm

NO; (mg/kg)

Chiét bang KCl 2,0 M, hién mau bang HCl 0,5 M, vanadi (II) chloride,
sulfanilamide, N-(1-naphthyl) ethylenediamine dihydrochloride. So mau trén
may quang pho & budc séng 540 nm

Lan dé tieu Phuong phap Bray II (0,1 N HCI1 + 0,03N NH,F), ti le dat: nudc, 1: 7, do trén may
(mg/kg) quang phd & budc séng 880 nm
AP (mg/ke) Chiet bang NH,F 0,5 M (pH = 8,2) va so mau bang ascorbic axit va molybdate

ammonium trén may quang phd & budc séng 880 nm

Fe-P (mg/kg)

Chiét bang NaOH 0,1 M va so mau bang ascorbic axit va molybdate ammonium
trén may quang phé & budc song 880 nm

20
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Ca-P (mg/kg)

Chiét bang H,SO, 2,5 M va so mau bang ascorbic axit va molybdate ammonium
trén may quang phé & budc song 880 nm

AP* (meq/100 g)

Trich bang KC11,0 N, chudn do véi NaOH 0,01 N

Fe tong so6 (%)

Cong pha bang H,SO, dam dic va HCIO, @é do trén may hap thu nguyén ti &
budc song 248,3 nm

Fe hoa tan
(mg/kg)

Chiét bang KC1 1,0 N, chudn d¢ véi NaOH 0,01N, tao phttc véi NaF, chuin do voi
H,SO,0,01 N

Fe,0; (%)

Ti le 1: 20 (dat: dung dich oxalate oxalic axit & pH = 3), do trén may hap thu
nguyén tix & budc song 248,3 nm

Tao phttc voi 1 10 — phenantrolin va do do hap thu ctia phitc chat mau da cam -

24
Fe™ (mg/ke) do & budc song 520 nm
Cation: K*, Na*, | Trich bang BaCl, 0,1 M, do trén may hap thu nguyén t 1an luot & budc séng
Mg?*, Ca* 766,5, 589,0, 422,7 va 285,2 nm
(meq/100 g)

CEC (meq/100 g)

Trich bang MgS0, 0,02 M, chuin do v6i EDTA 0,01 M

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. D4c tinh hinh théi cta phiu dién dat pha
sa canh tic budi da xanh tai xa Luong Hoa, tinh
Vinh Long

311 Pac tinh hinh thdi cia phau dién dat
PNO1

Phau dién dat canh tac budi da xanh PNO1 co
5 tang phat sinh gém: Tang Ap, Ah, Bg,, Bg, va

Cr (Bang 2). Phau dién dat duoc nguoi dan lén
li€p dé canh tac c6 do cao khoang 20 cm so voi
tang dat nguyén thuy (Ah). Phau dién dat PNO1
thudc biéu loai dat phu sa duoc boi, cé tang gley,
sét true di va nhiém man nhe. Tén dat duoc phan
loai theo hé thong phan loai dat caa FAO (2006)
[7] 1a Hyposali Gleyic Fluvisols (Dytric), ky hiéu
szwglFL(dy).

Bang 2. Pic diém hinh thai ctia phau dién dat canh tac budi da xanh (PNO1)

tai xa Lueong Hoa, tinh Vinh Long

Tang | Do sau
. ’ Mo ta
dat (cm) ota
Tang dat c6 nén mau nau dé (5YR 5/3); sa cau sét, tinh trang dat 4m; ban thuan phuc
Ap | -20-0 | (v); c6 it chat hitu co & dang phan hty, chuyén tang ro do su thay déi mau nén tang
dat
Tang dat c6 nén mau nau dé sam (5YR 5/1); sa cdu sét, tinh trang dat 4m; ban thuan
Ah 0-25 | thuc (v); tang dat c6 it ré thuc vat, tuoi; chat hitu co & muc trung binh (5 - 10%), &
dang ban phan hy, chuyén tang ro do s xuat hién cua dom ri
Tang dat c6 nén mau nau dé (2.5YR 5/3); sa cau sét, tinh trang dat 4m; ban thuan
Bgl | 25-55 | thuc (r); tang dat co khoang 1% dom ri két von c6 mau nau dé sam (2.5YR 2.5/4),
chuyén tang ro boi sy thay d6i mau nén tang dat
Tang dat c6 nén mau xam (7.5YR 5/1); sa cdu sét, tinh trang dat 4m; ban thuan thuc
Bg2 | 55-80 | ©; tang dat co chira it chat hitu co, & dang phan hiy va ban phan huy; chuyén tang ro
do su thay d6i mau nén tang dat
Tang dat c6 nén mau xam den (7.5YR 4/2); sa cau sét, tinh trang dat 4m; ban thuan
Cr >80 | thuc (r); chat hitu co & mtic trung binh, & dang khong phan hiy (xac ba thuc vat)
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3.1.2. Dac tinh hinh thai cua phau dién dat PNO2
Phau dién dat canh tdc budi da xanh PNO2
duoc xac dinh voi 3 tAng phat sinh gom: Ah, Bg va
Cr (Bang 3). Phau dién dat PN02 thuoc nhom dat

phu sa boi, c6 tAng gley va nhiém man nhe. Theo
hé thong phan loai dat caa FAO (2006) [7], tén dat
dugc xac dinh la Hyposali Gleyic Fluvisols
(Eutric), voi ky hiéu szwglFL(eu).

Bang 3. Dic diém hinh thai ctia cac phau dién dit canh tac budi da xanh (PN02)
tai xa Luwong Hoa, tinh Vinh Long

Do sau

Tang dat (cm)

Mo ta

0-70

Tang dat c6 nén mau nau dé (2.5YR 5/4); sa cau sét pha thit, tinh trang dat
am; ban thuan thuc (r) dén khong thuan phuc (ru); tang dat co chua it ré
thuc vat, tuoi; c6 it chat hitu co & dang ban phan huay va duoc khuéch tan
trong nén tang dat; chuyén tang ro do su xuat hién dom ri va mau nén tang
dat

Bg

70-100

Tang dat c6 nén mau xam do nhat (2.5YR 6/3); sa cau sét, tinh trang dat 4m;
ban thuan thuc (r). Tang dat cé su xuat hién ctia dom ri, mat do dom xuat
hien khoang 3 - 5% va d6m ri c6 mau nau do sam (2.5YR 2.5/4), chuyén tang
10 boi sy két thuc dom va thay d6i mau nén tang dat

Cr

> 100

Tang dat c6 nén mau xam d6 sam (2.5YR 4/1); sa cau sét, tinh trang dat 4m;
ban thuan thuc (r); tang dat cé chat hitu co & muc trung binh. Chat hitu co &
dang khong phan hiy (xac ba thuc vat)

3.13 Padac tinh hinh thdi cia phau dién dat

PNO3

Phau dién dat canh tac budi da xanh PNO3 c6
4 tang phat sinh gom: Ah, Bg,, Bg, va Cr (Bang 4),

thuoc biéu loai dat phu sa boi, ¢ tang gley, nhiém
man nhe. Tén theo hé thong phan loai dat cua
FAO (2006) [7] la Hyposali Gleyic Fluvisols
(Eutric), voi ky hiéu szwglFL(eu).

Bang 4. Dic diém hinh thai cta phau dién dat canh tac buéi da xanh (PN03)

tai xa Lueong Hoa, tinh Vinh Long

Mau nén tang dat Ia xam dé sam (5YR 4/2); sa cau thit, tinh trang dat 4m; khong
thuan thuc (ru); tang dat c6 chira nhiéu ré thuc vat, tuoi; tang dat c6 chat hiru co &
muc trung binh & dang ban phan huy; chuyén tang ro do thay d6i mau nén tang

Mau nén tang dat 1a nau dé (5YR 5/4); sa cau thit, tinh trang dat 4m; ban thuan
thuc (r) dén khong thuan thuc (ru); ting dat cé it chat hitu co, & dang ban phan

Mau nén tang dat 1a xam do (5YR 5/2); sa cau sét, tinh trang dat 4m; ban thuan
thuc (r); tang dat chua it chat hitu co & dang ban phan hiy va tang dat co su xuat
hién ctia dom ri, mat do dom ri chiém khoang 3%, dom ri c6 mau do den (10R

Mau nén tang dat 1a nau den (7.5YR 3/2); sa cau sét, tinh trang d4t 4m; ban thuan
thuc (r); tAng dat c6 chira chat hitu co & mirc trung binh, chat hitu co & dang ban

Tang | Do sau L
dat (cm) Mo ta
Ah 0-15
dat
Bgl | 15-50
huy; chuyén tang ro béi su xuat hién ctia dom ri
Bg2 | 50-90
3/6); chuyén tang ro do su két thac dom va sy thay d6i mau nén tang dat
Cr > 90
phan hiy dén khong phan huy
22
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3.2. Tinh chat héa hoc cia cac phiu dién dat
phu sa canh tac budi da xanh tai xa Luwong Hoa,
tinh Vinh Long

321 Tinh chat héa hoc cua phau dién dat
PNO1

Bang 5 cho thay, phau dién PNO1 c6 pHy,o va
pHyq (5,25 va 4,62), duoc xem la dat chua vira dén
cao theo thang danh gia ctia Horneck va cs (2011)

[9]. Theo Alam va cs (1999) [10], pH théap 1a mot
trong cac yéu t6 gay cham su phat trién cta cay
trong vi ion H* ttc ché su kéo dai ctia ré cay trong.
Chi s6 EC trung binh 1,78 mS/cm, dwoc danh gia
& muc khong anh hudng dén cay trong theo thang
danh gia Horneck va cs (2011) [9]. Ham luong
chat hiru co & cac tang dat 0 - 80 cm (0,76 - 1,96%)
déu duoc danh gia & muc rat thap [11].

Bang 5. Tinh chat héa hoc ctia phiu dién diat (PNO1) canh tac budi da xanh
tai xa Lueong Hoa, tinh Vinh Long

. Tang dat (cm)
Chi tieu

-20-0 0-25 25-55 55-80 > 80

pPHio 5,68 5,41 5,30 4,82 5,02

pHxq 4,82 4,46 5,24 4,26 4,32

EC (mS/cm) 1,24 0,85 0,91 1,74 4,14
OC (%C) 1,96 0,76 1,80 1,44 2,44
NH," (mg/kg) 60,0 63,0 14,3 24,6 40,1
NO, (mg/kg) 10,1 9,65 18,9 8,28 3,41
Pis ey (mg/kg) 547,8 220,5 52,7 61,1 51,6
Al-P (mg/kg) 379,8 281,5 273,6 292,1 305,4
Fe-P (mg/kg) 68,2 65,8 64,2 68,9 63,4
Ca-P (mg/kg) 146,4 206,2 229,1 173,3 164,4
CEC (meq/100 g) 16,26 15,86 15,84 15,29 15,07
K* (meq/100 g) 1,91 2,26 2,97 2,50 3,50
Ca* (meq/100 g) 1,00 0,909 0,550 0,614 0,461
Mg?* (meq/100 g) 6,93 9,75 10,7 5,70 6,93
Na* (meq/100 g) 0,239 0,235 0,325 0,570 0,278
Fe hoa tan (mg/kg) 0,430 8,17 5,35 2,00 1,80
Fe? (mg/kg) 1,31 10,5 62,8 6,20 59,0

Fe, 0, (%) 0,816 0,927 0,704 0,704 0,983

AP** (meq/100 g) 2,72 5,77 3,94 3,66 5,96
Axit téng s6 (meq H*/100 g) 5,63 5,25 5,63 6,00 8,25

Ham lueong NO; ¢ cac tang 0 - 80 cm déu &
mtc toi vu cho cay phat trién (8,28 - 18,9 mg/kg)
ngoai trir tang > 80 cm duoc danh gia & muc thap
(3,41 mg/kg) [12]. Ham luwong P dé tiéu trung
binh 1a 186,7 mg/kg. Trong do, & 2 ting -20- 0 va 0
- 25 cm ham luong P dé tieu dugc xép & muc thira
lan (547,8 va 220,5 mg/kg). Ham luong K duoc
xac dinh ¢ nguong cao va rat cao dao dong tir 1,91
- 3,50 meq/100 g theo thang danh gia ctia Horneck
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va cs (2011) [9]. Ham luong Ca®, Mg?** va Na* dat
cac gia tri trung binh 0,709; 8,01; 0,329 meq/100 g,
theo tht te. Ham luong Al-P, Fe-P va Ca-P dat
trung binh lan luot 1a 306,5; 66,1; 183,9 mg/kg
(Bang 5).

Chi s6 CEC dao dong ttr 15,07 - 16,26 meq/100
g, duoc danh gia & muc trung binh theo thang
danh gia ctia Landon (1984) [13]. Nong do Al* gay
doc trung binh dat nguong 4,40 meq/100 g, c6 thé
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gay doc cho cay trong. Ham luong Fe,O, dat
nguong danh gia trung binh, dao dong 0,704 -
0,983% (Bang 5).

322 Tinh chat héa hoc cua phau dién dat
PNO2

Bang 6. Tinh chat héa hoc ctia phiu dién diat (PN02) canh tac budi da xanh
tai x4 Luong Hoa, tinh Vinh Long

Y is Tang dat (cm)
Chi tieu 0-70 70-100 > 100
PHuo0 5,15 4,56 4,55
pHxq 1,64 2,10 5,60
EC (mS/cm) 3,89 3,60 3,92
OC (%C) 1,24 1,84 2,00
NH," (mg/kg) 13,0 13,8 30,2
NO, (mg/kg) 12,8 13,3 20,8
Pz iew (Mmg/Kkg) 42,0 67,6 100,8
Al-P (mg/kg) 289,5 2789 278,9
Fe-P (mg/kg) 383,7 247,5 168,6
Ca-P (mg/kg) 215,2 214,2 145,4
CEC (meq/100 g) 15,00 16,26 15,54
K* (meq/100 g) 3,28 2,89 2,10
Ca* (meq/100 g) 0,466 0,366 0,440
Mg (meq/100 g) 6,21 7,05 8,44
Na* (meq/100 g) 0,504 0,469 0,282
Fe hoa tan (mg/kg) 43,7 20,9 7,68
Fe* (mg/kg) 55,63 23,8 6,64
Fe, O, (%) 0,626 0,704 0,816
AP* (meq/100 g) 4,51 4,23 3,21
Axit téng s6 (meq H*/100 g) 9,38 12,8 16,9

Do chua hién tai va do chua tiém tang duoc
xac dinh & muc thap va chua, véi trung binh lan
luot 1a 4,56 va 4,11 [12]. Ngoai ra, EC ¢ cac tang
dat lan luot 1a 3,89, 3,60 va 3,92 mS/cm, voi trung
binh 14 3,60 mS/cm, c6 thé gay anh hudéng xau dén
mot s6 loai cay trong theo thang danh gid cda
Horneck va cs (2011) [9]. Chat hitu co trong dat
dat muc thap va tang dan qua céac tang dat [11], voi
gia trilan luot 12 1,24% (0 - 70 cm) < 1,84% (70 - 100
cm) <2,00% (> 100 cm) (Bang 6).

Hai dang dam trong dat 1a NH," va NO, dat
trung binh 13,8 mg NH,"/kg va 15,6 mg NO, /kg,
ham luong NO, duoc danh gia & muc toi hao [12].
Ham luong P dé tiéu thudc mirc cao theo thang
danh gia cua Horneck va cs (2011) [9] va tang dan
ttr ting mat dén cac tang sau hon, voi 42,0 > 67,6 >
100,8 mg/kg. Ham luong Al-P, Fe-P va Ca-P dat
282,4; 266,6; 191,6 mg/kg, theo thit tir (Bang 6).

Gia tri CEC cua phau dién duoc danh gia &
muc trung binh, 1an luot & tang mat 0 - 70 cm
(15,00 meq/100 g), tang 70 - 100 cm (16,26
meq/100 g) va tang > 100 cm (15,54 meq/100 g)
[14]. Ham luong K & tat ca cac ting déu duoc
danh gia & muc thura, véi gia tri lan luot 1a 3,28,
2,89 va 2,10 meq/100 g [9]. Déi voi Mg*, ham
luong trung binh 1a 7,23 meq/100 g va duoc x€p
loai dat cao [9]. Tiép dén la ham luong Ca* va Na*
dat trung binh 1an luot 1a 0,424 va 0,418 meq/100
g. Ham luong Fe hoa tan va Fe** déu cao ¢ tang
mit va giam dan qua cac tang sau hon, véi dao
dong lan luot 1a 43,7 (0 - 70 cm) > 20,9 (70 - 100
cm) > 7,68 mg/kg (> 100 cm) va 55,63 (0 - 70 cm) >
23,8 (70 - 100 cm) > 6,64 mg/kg (> 100 cm). Ham
luong Fe,0; (0,715%) duoc xép & muc trung binh.
boc chat AP* & mitrc gay doc, voi trung binh 3,98
meq/100 g. Haim luong axit téng s6 tang dan qua
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cac tang dat, voi 9,38 (0 - 70 cm) > 12,8 (70 - 100
cm) > 16,9 meq/100 g (> 100 cm) (Bang 6).

323 Tinh chat héa hoc cua phau dién dat
PNO3

Bang 7. Tinh chat héa hoc ctia phiu dién diat (PNO3) canh tac budi da xanh PN03
tai xa Lueong Hoa, tinh Vinh Long

L Tang dat (cm)
Chi tiéu

0-15 15-50 50-90 >90
pHyso 4,47 3,95 5,35 4,61
pHiq 4,23 3,23 4,44 4,13
EC (mS/cm) 1,26 6,09 2,20 6,17
OC (%C) 2,96 1,08 1,40 3,04
NH," (mg/kg) 16,0 23,3 34,7 25,9
NO; (mg/kg) 14,6 11,5 5,39 6,15
Pis ey (Mg/kg) 44,3 42,0 39,2 61,4
Al-P (mg/kg) 655,0 629,5 316,1 289,5
Fe-P (mg/kg) 541,5 512,8 224.3 189,3
Ca-P (mg/kg) 134,5 122,5 138,9 182,3
CEC (meq/100 g) 17,40 17,86 18,32 17,40
K* (meq/100 g) 3,17 3,90 2,26 1,79
Ca* (meq/100 g) 1,22 0,519 0,519 0,872
Mg* (meq/100 g) 8,11 7,01 7,52 7,54
Na* (meq/100 g) 0,301 0,391 0,364 0,352
Fe hoa tan (mg/kg) 1,15 55,5 7,38 11,3
Fe? (mg/kg) 1,44 57,8 36,9 37,3
Fe,05 (%) 0,916 0,782 0,816 0,827
Al (meq/100 g) 2,41 6,31 2,55 7,96
Axit tong s6 (meq/100 g) 6,38 12,8 6,00 17,3

Bang 7 cho thay, do chua hién tai xép &
nguong thap véi trung binh 1a 4,60, trong khi do,
do chua tiém tang duoc xép & nguong chua nhiéu
v0i trung binh 1a 4,01 [12]. Bén canh do, chi s6 EC
khong anh hudng dén cay trong & tang mat 0 - 15
cm (1,26 mS/cm), cac tang dudi cé chi s6 EC co
thé gay anh huong dén cay trong (2,20 - 6,17
mS/cm) [9]. Ham luong %C dat trung binh 1a 2,12,
xép loai thap theo thang danh gia cua Metson
(1961) [11].

Phau dién c6 ham luong NH,* dat trung binh
25,0 mg NH,"/kg. Ngoai ra, ham luong dam
dang NO, thudc muc toi hao cho cay trong dao
dong 5,49 - 14,6 mgNO,/kg. Ngoai ra, ham
luong P dé tiéu dao dong 39,2 - 61,4 mg/kg gitta
cac tang va duoc danh gia & muc trung binh [9].
Thanh phan cac dang lan kho tan Al-P, Fe-P va

Ca-P dat trung binh lan luot 1a 427,5; 367,0; 144,6
mg/kg (Bang 7).

Gia tri CEC cta phau dien PNO3 dat trung
binh 17,74 meq/100 g va duoc danh gia & mic
trung binh [13]. Déi voi ham luong K, & cac tang 0
- 15, 15-50 va 50 - 90 cm ¢6 ham luong K* & muc
thtra, voi gia tri 1an luot 1a 3,17; 3,90; 2,26 meq/100
g. Bén canh d96, tang dat > 90 cm duoc danh gia &
muc cao (1,70 meq/100 g) [9]. Ngoai ra, ham
luong Mg* & cac tang dat ciing duoc danh gia &
mtc cao, dao dong 7,01 - 8,11 meq/100 g [9]. Ham
luong Ca* va Na* dat trung binh lan luot 1a 0,782
va 0,352 meq/100 g. Mat khac, ham luong F,0,
dao dong 0,782 - 0,916%, thuoc muc trung binh.
Hai dang Fe hoa tan va Fe** c¢6 ham luong trung
binh 14an luot 1a 18,8 va 33,3 mg/kg. Ham luong
AP dao dong 2,41 - 7,96 meq/100 g. Ham luong
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axit téng s6 cua phau dién 1a 10,6 meq/100 g
(Bang 7).

Gia tri pH ¢ nguong thap dén trung binh, do
man & nguong trung binh dén cao va chat hitu co &
nguong thap. Chinh vi vay, can c6 bién phap cai
thien pH va bé sung chat hiru co cho cay budi da
xanh. Dic biét, can dung cac bién phap canh tac
dé tranh tac dong ctia man dén sinh trudng cay
buoi da xanh.

4. KET LUAN

Gia tri pHy,o va pHgq dao dong 3,95 - 5,68 va
1,64 - 5,24 & tang mat. Bén canh do, chi s6 EC dao
dong 0,85 - 6,17 mS/cm. Ham luong doc chat
nhém 2,41 - 7,96 meq/100 g. Hai dang dam trong
dat 1a NH,* va NO, dat gia tri 13,0 - 63,0 mg/kg,
3,41 - 20,8 mg/kg & muc t6i wu. Ngoai ra, ham
luong cac dang lan kho tan gdm: Al-P, Fe-P va Ca-P
cao O tang dat mat, voi gia tri tuong tng 273,6 -
655,0; 63,4 - 541,5; 122,5 - 229,1 mg/kg. Ham luong
F,0, tu do thuoc muc trung binh. Ham luong chat
htru co va kha nang trao d6i cation duoc danh gia &
mtec rat thap cho dén trung binh.
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CHARACTERISTICS OF SALINIZED ALLUVIAL SOIL FOR POMELO CULTIVATION
IN LUONG HOA COMMUNE, VINH LONG PROVINCE
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Abstract

The aims of the study was to determine the morphological and physiochemical characteristics of
soil profiles for pomelo farming in Luong Hoa commune, Vinh Long province. The morphological
description was done according to the Munsell color chart and the chemical analysis was
conducted Can Tho University. The morphology of the pomelo soils belonged to deposited
alluvial soil, with gley horizon and slight salinization and was classified as Hyposali Gleyic
Fluvisols. The chemical features showed the pHy,, and pHg, of 4.47 - 5.68 and 3.64 - 4.82 in the
surface horizon, respectively. Simultaneously, the AI** toxicity was moderate with a mean of 2.41 -
7.96 meq/100 g. The available nitrogen and soluble P contents in the soil were 13.0 - 63.0 mg/kg
and 39.2 - 547.8 mg/kg, respectively. However, the contents of Al-P, Fe-P and Ca-P were high in
the surface horizon with corresponding values of 273.6 - 655.0, 63.4 - 541.5, 122.5 - 229.1 mg/kg.
The organic matter content and cation exchange capacity in the soil ranged from extremely low
to moderate. Ultimately, improvements should be made in pH, EC and organic matter in pomelo
orchards.

Keywords: Luong Hoa, pomelo, soil chemistry, soil profile.
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PHAN LAP VA BINH DANH VI KHUAN VUNG RE
MOT SO LOAI LAN €O KHA NANG SINH TONG HOP IAA
(Indole-3-Acetic Acid)

Huynh Thi Minh Thu' 2, Huynh Nguyén Thuy Duong 2, Huynh Thi Hong Phan'?,
Nguyén Thi My Ngoc’?, Thach B4 Thién"? L& Dinh Pon"? Bui Cach Tuyén*"

! Khoa Khoa hoc Sinh hoc, Truong Pai hoc Nong Lam thanh pho Ho Chi Minh
?Vien Nghién ctu Cong nghé Sinh hoc va Moi truong,

TOM TAT

Truong Pai hoc Nong Lam thanh phé Ho Chi Minh

* Email: buicachtuyen @gmail.com

Trong nghién cttu nay, 44 dong vi khuin da duoc phan lap tir ré caa 7 loai lan ban dia trong tai
thanh phé Ho Chi Minh va tinh Lam DPéng. Trong d6, 10 dong vi khuan duoc xac dinh cé kha
nang tong hop IAA bang phuong phap so mau voéi thuoc thir Salkowski. Ham luong IAA cao
nhat duoc ghi nhan 1a 86,21 + 1,72 mg/L do dong vi khudn 1306.5 téng hop duoc. Bén canh d9,
thi nghiém danh gi4a anh huéng cta vi khuédn sinh IAA déi véi cay lan Dendrobium sp. nudi cay
mo6 cho thay, ca 10 dong vi khuidn déu cé kha nang thuc ddy su phat trién heé ré trong 30 ngay
theo doi tot hon so voi doi chimg. Trong d6, 1306.5 1a dong vi khudn mang dén hiéu qua ndi
troi va duoc xac dinh thuoc chi Pseudomonas va c6 quan hé gan gai nhat voi Pseudomonas
putida thong qua két qua dinh danh bang phan tr va sinh hoa. Két qua nay mé ra huéng
nghién ctru tng dung cac dong vi khu4n vung ré sinh IAA nhu mot tac nhan ho tro sinh truéng
va phat trién cay lan theo huong bén vimg, gép phan nang cao hiéu qua canh tac va bao tén

ngudn gen thuc vat quy.

Tt khoa: IAA, lan ban dia Viét Nam, Pseudomonas putida, vi khuan ving ré.

1. DAT VAN BE

Lan (Orchidaceae) 1la mot trong nhitng ho
thuc vat da dang nhat trén thé giéi voi khoang
28.000 loai [1]. Bén canh vé dep, su phong phu vé
mau sic va hinh théi hoa, lan con c6 nhiéu gia tri
duoc lieu nhu: Kha ning khang khudn, khang
nam, chong oxy hoa, chong viem, chong ung thu
va bao vé than kinh [2].

Trén thi trudong quoc té, du chiu anh hudng tir
dai dich Covid-19, nhu cau buén ban hoa lan van
chiém ty trong dang ké. Nam 2019, kim ngach
nhap khau hoa lan toan cau dat khoang 214 trieu
USD, trong d6 Nhat Ban va Hoa Ky la nhiing thi
truong tiéu thu 16n nhat, con Thai Lan, Ha Lan,
bai Loan (Trung Quoc) va Viet Nam 1a cac quoc
gia xuat khau chu luc [3]. Riéng tai Viét Nam, gia
tri xuat khéu lan cat canh dat ttr 10 - 15 triéu USD
moi nam [3]. Su gia tdng san xuat loai hoa nay

theo quy mo cong nghiép dat ra nhu cau cép thiét
vé nang cao nang suat va chat luong hoa lan theo
huong bén ving, dong thoi gidm dan suw phu thugc
vao phan bén héa hoc. Mot trong nhimg hudng
tiép can day tiém nang 1a tng dung cac vi khuin
vung ré c6 kha nang thuc ddy sinh trueong thuc vat
(PGPR) vao qua trinh canh tac, giup cay phat trién.
Céc vi khuén nay giup thuc ddy sinh truéng thuc
vat thong qua kha niang c6 dinh dam, phan giai
lan, san xudt siderphore, san xuadt cac
phytohormone giup kich thich sinh truéng thuc
vat [4]. Trong d6, IAA 1a mot phytohormone quan
trong, giup kich thich sy phat trién hé ré, tang
cuong kha nang hap thu dinh duong va nuoc, tir do
cai thién stc song va nang suat cay trong. Mac du
vi khu4n vung ré sinh IAA da duoc tim hiéu trén
nhiéu loai cay khac nhau nhung cac nghién cttu vé
nhom vi sinh vat nay & cay lan, dac biét la cac loai
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lan ban dia tai Viét Nam van con han ché. Vi vay,
nghién ctu nay duoc tién hanh nham phan lap,
tuyén chon va dinh danh cac dong vi khudn ving
ré ctia mot so loai lan c6 kha niang sinh téng hop
IAA. Két qua nghién ctru khong chi gop phan lam
sang to dac diém he vi sinh vat ving ré lan ma con
tao co s& khoa hoc cho viéc tng dung cac ching vi
khuédn ban dia vao san xuat hoa lan theo huong
bén vimg, than thién moi truong va gidm phu
thudc vao phan bén hoa hoc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Cac loai lan thu thap duoc gém co: Giang
huong tam bao siac (Aerides falcata), Vanda
tessellate semi alba x Vanda denisoniania duoc thu
& xa Dong Thanh, thanh phé Ho Chi Minh va cac
loai lan Giang thu (Aerides rubescens), Hoang
nhan (Aerides odorata x houlletiana), Vi nix
(Oncidium sp.), Cat lan (Cattleya sp.) dugc thu
thap tai tinh Lam Déng.

2.2. Phuong phap nghién ctru
221 Phan Iip vi khuan wving ré lan ban dia
Viét Nam

Ré lan sau thu thap duoc 1am sach bang nudc
vo trung. Nghién mau ré trong nudc vo trung va
cdy trang trén moi truong TSA dé hinh thanh cac
khuén lac don 1é. Sau 48 gio 4, tién hanh phan lap
vi khudn dua vao su khac biét vé diac diém hinh
thai khuén lac nhu kich thudc, mau sic, hinh dang
ria, d0 nho va bé mat khuén lac.

222 Pdnh gid kha nang sinh tong hop IAA
cia cdc dong vi khuan

Kha ning sinh IAA cta vi khuan duoc danh
gia biang phuong phap so mau voi thudc tht
Salkowski [5]. Vi khuidn duoc nu6i trong moi
truong TSB b6 sung 0,1% L-Tryptophan va u toi
trong 7 ngay. Tron 1 mL dich nuéi cay khong chia
té bao vi khuan véi 4 mL thuoc thtt. Su chuyén
mau tir vang sang d6 cho thay c6 mat IAA. Hon
hop duoc do do hap thu quang (OD) & budc séng
530 nm. Ham luong IAA duwoc xac dinh dua theo
duong chuin duoc dung tir cac ndong do IAA chudn
(0, 20, 40, 60, 80, 100 pg/mL).

223 Kiém tra tic dong cua vi khuan Ién cay
lan Dendrobium nuodi cdy mo

Cay lan Dendrobium nuéi cdy mo 1 thang tudi
chua c6 ré duoc nhung phan goc vao dich huyén
phu vi khudn c6 mat do 10° CFU/mL trong 30
phut. Sau khi tiép xuc voi vi khudn, cay duoc cay
trén moi truong MS [6] c6 b6 sung 2 mg/L L-
Tryptophan va bo tri cac diéu kién thi nghiém dua
theo Shah va cs (2021) [7]. Thi nghiém lap lai 5 1an
& moéi dong vi khudn, méi lan ldp lai gom 5 cay
trong mot binh. B6 tri nghiém thitc d6i chimg bao
gom cac cay duoc nhung vao nudc vo trung. Sau
30 ngay nudi cay, cac chi tiéu sinh truong duogc thu
thap bao goém: Chiéu dai ré (cm), s6 luong ré hinh
thanh trén moi cay va ty 1é cay tao ré (%).

2.2.4. Dinh danh vi khuan bang phan tich vung
gene 165 - rRNA

Tién hanh ly trich ADN cua vi khudn theo
phuong phap cua Nakayashiki va cs (1999) [8].
Phan tmg PCR duoc thuc hién nham khuéch dai
vung gene 16S rRNA ctia vi khuin bang cip moi
27F 5’AGAGTTTGATCMTGGCTCAG3’ va 1492R
5TACGGYTACCTTGTTACGACTT3 [9]. San
pham ctia phan tng PCR duoc gidi trinh tu 2 chiéu
tai Cong ty 1st BASE c6 dia chi website la:
https://base-asia.com/ va duoc so sanh véi dix lieu
trén NCBI thong qua cong cu BLAST.

Vé mat hinh thai va dac diém sinh hoa, vi
khuin duoc thuc hién cac thi nghiém bao gom:
Nhuém Gram, thir nghiém catalase, oxidase, kha
nang phat quang, VP, citrate va kha nang phan giai
tinh bot theo phuwong phap ctia Somasegaran va
Hoben (2012) [10]. Két qua duoc so sanh voi cac
mo ta vé khudn vung ré (Rhizobia) ctia Bergey
(1994) [11].

2.3. Xtz Iy s6 liéu

So lieu duoc xit ly thong ke ANOVA mot

nhan t6 bing phan mém Minitab 17.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan lap vi khuén sinh téng hop
IAA

Téng cong c6 44 dong vi khudn da duoc phan
lap tir cac mau ré lan. Trong s6 nay ghi nhan duoc
10 dong vi khuédn c6 kha ning sinh IAA khi lam
d6i mau thudc thir Salkowski.

Ham luong IAA téng hop duoc & cac dong vi
khuén duoc tinh toan dua trén phuong trinh duong
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chuin y = 0,108x + 0,0662. Cac dong vi khu4n sinh
tong hop duoc luong IAA c6 nhiéu khac biét. Da
s6 cac dong vi khudn (5/10) c6 ham lugng IAA

duoc sinh ra dudi 10 pg/mL va thap nhat 1 dong
100
o 86,21

30 2321

20
o 590
, W

1306.2  1306.3

Ham lweong IAA (ug/mL)

530
[ ]

1306.5 1306.6

8,09

1297.2

PH7 voi 4,8 + 0,44 pg/mL va ham luwong IAA cao
nhat duoc ghi nhan ¢ dong vi khuin 1306.5 voi
86,21+ 1,72 ug/mL.

55,32

13,65

478 524 I 731
V1 V3

PGT7 PH7 C5

Tén dong vi khuin

Hinh 1. Ham luong IAA cac dong vi khuin viing ré lan sinh t6ng hop

Muc 86,21 + 1,72 ng/mL dwoc ghi nhan &
dong vi khu4n 1306.5 trong nghién ctru nay 1a mot
ham luong IAA cao dang ké so voi cac nghién ctru
tuong tu trén cay lan & Viét Nam cing nhu trén
thé gioi. Ham luong nay cao gan gap doi muc IAA
cao nhat duoc ghi nhan trong nghién ctu cta
Nguyén Xuan Truong va cs (2022) [12] trén cac
loai lan Viet Nam 1a 48,01 ng/mL va cao hon 11 lan
so voi mic IAA cao nhat 1a 7,43 pg/mL ma
Herrera va cs (2020) [13] da ghi nhan duoc khi
nghién cttu cay lan & Chi Le.

3.2. Kiém tra t4c dong cta vi khuén lén cay lan
Dendrobiumnubi cly mo

Thong qua két qua thi nghiém ¢ bang 1 co thé
thay, ca 10 dong vi khuan sinh tong hop IAA déu co
kha nang thuc ddy su phat trién ré & cay lan nuoi
cdy mo6 mot cach ro rét so voi doi chimg (khong
tiép xuc vi khudn). Ty 1é cay ra ré & cac nghiém
thirc xtt ly vi khuin trung binh dat 76%, cao hon
dang ké so voi doi ching chi dat 68%. Ngoai ra,
chiéu dai ré cta cay ciing tang dang ké & cac
nghiém thtc c6 su hién dién ctia vi khuén sinh IAA.
Cu thé, chiéu dai ré khi xt Iy vi khuan dao dong tir
4,40 + 3,58 mm (C5) dén 7,84 + 4,50 mm (PGT?),
gap tir 1,3 dén hon 2,2 1an so voi chiéu dai ré trung
binh & nghiém thitc déi ching chi dat 3,52 mm va
su khéc biét ndy c6 y nghia thong ke (p < 0,05).

Bang 1. Két qua kiém tra tac dong ctia vi khuén sinh IAA 1én cay lan Dendrobium nudi cly mo

Teén nghiém thitc So ré Chiéu dai ré (mm) Ty lé tao ré (%)
Déi chung (9 1,1+0,9 3,5°+31 68
1306.2 1,6 +0,7 6,0° + 3,4 96
1306.3 1,8+ 0,7 6,8" + 3,4 96
1306.5 1,8+0,9 6,7 + 3,2 92
1306.6 14+1,1 52 +45 72
1297.2 1,6 0,9 5,7°+4,1 84
PGT7 1,5+0,7 7,8 +4,7 92
PH7 1,2+0,7 6,5 + 4,0 88
V1 1,7+0,9 6,9" + 4,5 84
V3 1,2+0,9 44+ 36 76
C5 1,1+0,8 4.4 1+ 40 76

Ghi chu: Trong cung mot cot, cdc gid tri co chir cdi khac nhau thi su khédc biét co y nghia thong ké.
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Hinh 2. Két qua kiém tra tic dong cia cac dong vi khudn sinh IAA 1én cay lan Dendrobium nudi cdy mo
Ghi chu: Thanh ty 1é = 10 mm.
3.3. Két qua dinh danh vi khudn
Bang 3. Két qua sinh ho4 ctia dong vi khuin 1306.5

Vo | Hinh Thir Thir rfrllz Phan | Thir

Kkhuin lac d,ang Gram nghiém nghiém VP phét giai tinh | nghiém

: té bao catalase oxidase bot citrate
quang

Hinh tron,

mau trang

stra, O ria Que - + + - + - +

nhdn mau

trang trong

Ghi chu: “” thé hién am tinh; “+” thé hién duong tinh.
H |

Hinh 3. Két qua mdt s6 phan tng sinh hoa ctia dong vi khuin 1306.5
A - Hinh th4i khudn lac; B - Hinh nhu¢m Gram, C - Phan tng oxidase, D - Thit nghiém kha ning phat
quang; E - Thir nghiém citrate, F - Thit nghiém phan giai tinh bot, G - Thit nghiém VP.
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100

I

Pseudomonas monteilii strain 11

Pseudomonas monteilii strain BGRI_EBC_SK23-T1
Pseudomonas monteilii strain BGRI EBC SK18-52
Pseudomonas monteilii strain Uyi_ 46
Pseudomonas plecoglossicida strain BGRI_EBC_SS23-S9
Pseudomonas plecoglossicida strain IAUK2313
Pseudomonas plecoglossicida strain R3
Pseudomonas plecoglossicida strain WSS
Pseudomonas putida strain 1306.5

Pseudomonas putida strain CEDI-18
Pseudomonas putida strain CSY-P1

Pseudomonas putida strain ECANS8-1
Pseudomonas putida strain F1-1-2

Pseudomonas putida strain LZH-W3
Pseudomonas putida strain OR45a

Pseudomonas putida strain S16

Pseudomonas putida strain TGRE6A

Pseudomonas putida strain zhy14

Pseudomonas putida strain zhy26

Pseudomonas soyae strain JL117

Pseudomonas soyae strain |1-LBD-D3

PIe] Pseudomonas capsici strain Pc19-3
Pseudomonas capsici strain ICMP 682

Phytopseudomonas flavescens strain LTM-CIPROC 14.2.2

Hinh 4. Cay phan nh6m teong déng trinh tir viing gene 16S rRNA ctia dong vi khudn 1306.5. S6 tai cac
nat thé hién gia tri Bootstrap (%) véi 1.000 1an lap

Dua vao két qua phan tich vung gene 16S -
rRNA sau khi so sanh véi co sé dix lieu NCBI cho
thay, dong vi khudn 1306.5 c6 do tuong dong cao
len dén 99,5% voi loai Pseudomonas putida
(AY741156). Két qua nay ciing duoc ctng c6 thém
boi cac diac diém vé hinh thai va sinh hoa ctia vi
khuén ciing rat phu hop voi loai vi khuan nay nhu:
Hinh que, Gram am, phat quang trén moi truong
King’B, duong tinh phan tng citrate, oxidase,
catalase, am tinh phan tng VP hay khong phan
giai tinh bot. Tuy nhién, cay phat sinh chiing loai
duoc xay dung tir trinh te 16S rRNA cho thay,
dong vi khuin 1306.5 nam trong mét nhanh c6 do
tin cay cao (bootstrap value 100%) bao gém: Cac
loai c6 quan hé gan giii trong chi Pseudomonas,
cu thé 1a P putida, P monteili va P,
plecoglossicida. Su sip xép ctia cac loai trong
nhanh nay cho thay gene 16S - rRNA khong du
kha nang phan giai dé phan biét ro rang gitra cac
loai nay. Vi vay, can c6 su phan tich va so sanh cac
vung trinh te khac nhu rpoB hoac gyrB dé cé
thém bang ching khang dinh vé loai.

Cac nghién cuu truéc day da ting ghi nhan
hiéu qua kich thich sinh truéng cta P. putida & cac
loai cay khac nhau bao gém: Ca chua (Solanum

Iycopersicum) [14], cai dau (Brassica juncea) [15]
va dua chuot (Cucumis sativus L) [16]. Doi voi
cac nghién cutu trén lan, chi Pseudomonas cung da
timg duogc phat hién véi kha nang san sinh IAA va
thuc ddy sinh trudng cho cay trong két qua nghién
ctru Tsavkelova va cs (2007) [9]. Trong khi do, ket
qua nghién ctu cua Wilkinson va cs (1994) [17]
khang dinh, IAA do P, putida sinh ra gitp thac ddy
su nay mam & lan Prerostylis vittata. Nhing dan
ching nay goi mé vé tiém nang nghién citu, khai
thac P. putida trong thuc tién trong va cham séc
lan. Bén canh do, viec tng dung vi khudn nay &
giai doan nhan giong lan nhu mot tac nhan kich
thich ra ré va ho tro cay con som thich (g voi hé
vi sinh vat ban dia cting la mot huong di moi mé
day trién vong can dugc danh gia va nghién ctu
nhiéu hon.
4. KET LUAN

Két qua nghién cttu cho thdy, hé vi khuin c6
kha nang sinh IAA va kich thich sinh truong ré &
lan kha da dang, dong thoi thé hién tiém nang tng
dung cao nhu nhirng tac nhan sinh hoc ho tro phat
trién cay lan theo huéng bén vimg. Trong s cac
dong vi khuan duoc khao sat, dong 1306.5 tao ra
luong IAA cao nhat va cho hiéu qua kich thich ré
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vuot troi trén cay lan Dendrobium nudi cdy mo va
da duoc xac dinh thuoc chi Pseudomonas va c6
quan hé gan gii nhat voi P. putida. Nhitng phat
hién nay goi m& tiém nang 16n cta P, putida trong
viéc phat trién cac ché pham sinh hoc kich thich
sinh trudng cho lan ndi riéng va cay trong noi
chung.
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ISOLATION AND IDENTIFICATION OF IAA (Indole-3-Acetic Acid) - PRODUCING Rhizobacteria
FROM ORCHID NATIVE SPECIES
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Abstract

In this study, 44 bacterial strains were isolated from the roots of seven native orchid species
cultivated in Ho Chi Minh city and Lam Dong province. Among them, 10 strains were identified
as indole-3-acetic acid (IAA)-producing bacteria using the colorimetric method with Salkowski
reagent. The highest IAA concentration was recorded at 86.21 + 1.72 mg/L, produced by strain
1306.5. In addition, the experiment evaluating the effect of IAA-producing bacteria on tissue-
cultured Dendrobium sp. plantlets showed that all 10 strains significantly promoted root
development within 30 days of observation compared to the untreated control. Among them,
strain 1306.5 exhibited the most remarkable effectiveness and was identified as belonging to the
genus Pseudomonas, showing the closest relationship to Pseudomonas putida based on
molecular identification and biochemical characterization. This opens up a promising direction
for applying these bacterial strains as bioagents to support sustainable orchid growth and
development, contributing to improved cultivation efficiency and the conservation of valuable
plant genetic resources.

Keywords: IAA, native orchids, Pseudomonas putida, symbiotic bacteria.
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NGHIEN CUU BIEU KIEN SAY BOT X0P
SAN XUAT BOT TAO Spirulina
Phan Thé Duy” ", Tran Phu Quy’, Nguyén Thi Kim Chi’, L& Nguyén Poan Duy’
! Khoa Cong nghé thuc pham, Truong Pai hoc Cong Thuong thanh pho Hé Chi Minh

"Email: duypt@huit.edu.vn

TOM TAT

Nghién cttu nay nham xay dung quy trinh sdy bot x6p thu nhan bot tdo Spirulina c6 chat luong
cao, dong thoi danh gia anh huéng ctia mot s6 thong s6 cong nghé quan trong dén san phim
cudi cung. Quy trinh gém hai giai doan: (i) tao bot tir dich tao va (ii) say lop bot x6p. Cac yéu to
khdo sat bao gom: Thoi gian xtt ly siéu am dich tao (10, 20, 30, 40, 50 phut), ty lé tdo: dung moi
(1: 10; 1: 15; 1: 20; 1: 25; 1: 30 w/v), nong do chat tao ciu truc carboxymethyl cellulose (CMC)
0,25; 0,5; 0,75; 1%, thoi gian danh bot 1, 3, 5, 7, 9 phat, @6 day 16p bot 2, 3, 4, 5, 6 mm va nhiét do
say 50, 60, 70, 80°C. Két qua cho thay, diéu kieén thich hop cho qua trinh tao bot 1a thoi gian siéu
am 30 phut, ty 1é tdo: dung moi 1: 25 (w/v), nong do CMC 0,75% (so voi khoi luong tao) va thoi
gian danh bot 3 phut. Trong giai doan sdy, 16p bot day 3 - 4 mm & 70°C cho thoi gian sdy khoang
200 - 220 phut, véi hiéu suat thu hoi cao (~ 91%), do hoa tan tot va ham lwong protein khoang 66,6
g/100 g chat kho cung ham luwong phycocyanin xap xi 93,6 mg/g chat kho. So sanh voi sdy chan
khong & cung nhiét do cho thdy, sdy bot x6p gitip rut ngan thoi gian sdy, dong thoi bao toan
phycocyanin t6t hon dang ké trong khi hiéu suat thu héi tuong dwong, qua d6 khang dinh tiém
nang tmg dung ctia cong nghé ndy trong san xuat bot tdo Spirulina giau hoat chat sinh hoc. Quy
trinh say bot x6p san xuat duoc xay dung da dap tmg tot muc tieu nghién ctu. Viéc toi vu diéu
kieén danh bot, ty 1é chat 6n dinh da nang cao hiéu qua sy va bao toan ham luong protein, d6 4m
bot dudi 5%. Két qua cho thay, phuong phap say bot x6p phit hop dé xtt Iy tdo Spirulina, giap cai

thién toc do sdy, chat luong bot thu duoc va 1a co s dé phat trién quy mo 16n hon.

Tt khoa: 740 Spirulina, sdy bot xop, phycocyanin, sdy chan khong, bot tdo chifc nang.

1. BAT VAN BE

Tao Spirulina (Arthrospira platensis) 1la mot
loai vi khuan lam (Cyanobacteria) dang soi,
thuong duoc xép vao nhom vi tdo st dung cho
muc dich dinh duong, c6 ham luong protein rat
cao (50 - 70% khoi luong chat kho), giau vitamin,
khoang chat va cac hop chat c6 hoat tinh sinh hoc,
trong d6 dang chu y 1a sac to protein phycocyanin
[1], [2]. Nhiéu nghién cttu da chi ra tiém nang tmg
dung cua tdo Spirulina trong linh vuc thuc pham,
duoc pham va my phdm nho cac dac tinh chong
oxy hoa, khang viém va ho tro stc khoe [1], [3].
Pa c6 nhitng nghién ctru trude day cho thay, ing
dung cua tao Spirulina trong bao bi thuc
phdm. Viéc két hop sinh khoi tdo Spirulina va cac
san pham sinh hoc cé gia tri cao nhu C-PC vao
cong thic dong goi thue pham da cho thay nhimg

tmg dung khac biét va day hia hen [4]. Ngoai ra,
két qua nghién ctru cta Yu va cs (2017) [5] da
phan 1ap cac peptid chong oxy hoa tir tdo xodn
Spirulina platensis bang siéu loc, loc gel sac ky va
sdc ky 16ng hiéu ning cao pha do cé trinh tu dugc
x4ac dinh 1d Pro-Asn-Asn (343,15 Da) bing
electrospray sir dung 1,1- diphenyl — picrylhydrazyl
(DPPH) dé do hoat tinh chong oxy hoéa ctia peptid
nay. Peptid nay da duoc tong hop dé xac nhan tinh
chat chong oxy hoda ctia n6 va né thé hién hoat
dong ro & 81,44 + 0,43% DPPH ¢ nong do 100
ng/ml [5]. Cac hoat dong chong goc tuw do va hoat
tinh SOD cua peptid 1a 47,84 + 0,49%, 54,01 = 0,82%
va 12,55 + 0,75%, tuong ung, ¢ muc 10 mg/ml
Nhitng két qua nay chi ra rang, tdo Spirulina
platensis 1a mot nguédn protein chong oxy hoa tot
c6 thé tmg dung trong nganh duoc phidm va thuc

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 12/2025 35



KHOA HOC & CONG NGHE

phidm. Tuy nhién, nguyén liéu tdo twoi c6 ham
luong nudc 16m, dé hu hong va khé bao quan, do
d6 viéc chuyén hoa thanh dang bot kho 1a can
thiét nham kéo dai thoi gian st dung, thuan tién
cho van chuyén, bao quan va nang cao gia tri kinh
té [1].

Trong s6 cac phuong phap sdy, siy bot xop
(foaming-mat drying) duoc xem la mot giai phap
tiém nang cho cac nguyén lieu giau hop chat nhay
cam, nho kha nang tao 16p san pham mong, xop,
c6 dién tich bé mat 16n, giup rat ngan thoi gian sy
va gop phan han ché tén that chat luong. Nhiéu
cong bo cho thdy, ky thuat nay co thé giup bao
toan tot hon mau sac, huong vi va kha nang hoa
tan cta cac loai nudc qua va dich chiét tir thuc vat
s0 voi mot s6 phuong phap sy truyén thong [3]. O
Viét Nam, cac nghién cttu vé say bot x0p chu yéu
tap trung vao nguyén liéu qua va la nhu: Pu dq,
x04i, 1a man do..., trong khi timg dung ky thuat nay
cho tdo Spirulina hau nhu chua duoc khai thac,
dac biét 1a dudi goc do bao toan phycocyanin - hoat
chat c6 gia tri sinh hoc va kinh té€ ndi bat [6].

Cong nghé siy bot x6p duoc xem 1a phuong
phap tiém ning dé bao toan cac hop chat mang
hoat tinh sinh hoc trong tao Spirulina. Tuy nhién,
qua trinh ché bién va diéu kién bao quan dat ra
nhiéu thach thuc can duoc kiém soat chat che.
Viéc hinh thanh bot phu thudc vao loai va néng do
chat tao cau truc, thoi gian va toc do danh bot,
ciing nhu do nhot caa dich tdo, cac yéu t6 nay
quyét dinh su 6n dinh ctia bot trong suét qua trinh
say. Néu diéu kién tao bot khong toi wu, 16p bot dé
xep, dan dén su phan bo nhiét khong dong déu va
lam gidm hiéu suat thu héi. Bén canh do, do day
1op bot va nhiét do say la cac thong s6 quan trong
vi 16p bot qua day lam kéo dai thoi gian sdy va gia
tang nguy co phan hiy cac hop chat nhay nhiét
nhu phycocyanin, trong khi 16p bot qua méng co
thé gay chay hoac bién tinh protein. San phdm thu
duoc co cau truc xop va dién tich bé mat 1on khién
cho dé bi hut 4m tré lai, do d6 viéc bao quan bot
can duoc thuc hién trong bao bi t6i, chong 4m, han
ché oxy dé duy tri mau sic, hoat tinh sinh hoc,
chat luong cam quan va do 4m dudi 5%.

Trén thé gioi, tdo Spirulina da duoc nghién
cttu voi nhiéu cong nghé say khac nhau nham thu

nhan bot, song cac nghién ctru vé sy bot x6p cho
doi tuwong nay con han ché va it khi xem xét dong
thoi cac yéu t6 cong nghé quan trong nhu diéu
kién tao bot, @0 day 1op bot va nhiét do sdy trong
moi lién hé voi su bao toan phycocyanin. Bén canh
do, dir lieu so sanh truc tiép gitta say bot x0p va
mot phuong phap say nhiét do thap pho bién nhu
say chan khong ¢ cung diéu kién nhiét do van con
thiéu.

Xuat phat tr nhimg khoang trong néu trén,
nghién ctru nay duoc thuc hién nham dé xuat quy
trinh sdy bot x6p thu nhan bot tdo Spirulina tir
nguyén liéu tao tuoi. Cu thé, nghién cttu tp trung
khéo sat cac yéu to anh huong dén qua trinh tao
bot va qua trinh sy (dac biét 1a do day 16p bot va
nhiét do sdy) doi voi cac chi tiéu quan trong nhu:
Ham luong phycocyanin, ham luong protein, hiéu
suat thu héi va do hoa tan, déng thoi so sanh chat
luong san phidm thu duoc bang sy bot xop voi sdy
chan khong & cung nhiét do. Két qua nghién ctu
ky vong cung cip co s& khoa hoc cho viéc tng
dung cong nghé say bot x0p trong san xuat bot tdo
Spirulina tai Viét Nam, huong toi nhimg san pham
c6 gia tri gia tang cao.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu

Nguyén liéu chinh la tdo Spirulina twoi do
Cong ty C6 phan Tao Spirulina Vinh Hao (tinh
Lam béng) cung cap. Tao twoi Spirulina dwoc cip
dong theo 1 kg/tui va duoc van chuyén dén Phong
thi nghiém cta Truong DPai hoc Cong thuong
thanh pho Ho Chi Minh. Carboxymethyl cellulose
(CMC) dugc chon lam chat 6n dinh bot trong qua
trinh say.

2.2. Quy trinh nghién ctru

Trong nghién ctru, moéi thi nghiém st dung 20
g tao Spirulina tuoi (voi @6 4m la 85%), nguyén lieu
duoc b sung nuoc cat, xit ly siéu am, them CMC
i trong 10 phut va danh bong biang may danh
tring. Hon hop bot sau d6 duoc rot vao khay, say
& cac muc nhiét do va thoi gian khao sat, sau sy
tién hanh nghién min dé thu nhan bot tdo
Spirulina bang phuong phap say bot x6p. Cac thi
nghiém duoc tién hanh theo phuong phap don yéu
to, bao gom: Thoi gian sieu am (10 - 50 phut)
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nhiam danh gia hiéu qua pha vo té bao va giai
phoéng hoat chat; ty 1é b6 sung dung moi (1: 10 - 1:
30, w/v chat kho) va ty le CMC (0,25 - 1,00% khoi
luong tio nguyeén liéu) nham t6i wu héa kha nang
tao bot va do 6n dinh; thoi gian danh bot (1 - 9
phut) dé xac dinh diéu kién toi vu cho két cau bot;
do day 16p bot (2 - 6 mm) thong qua viéc st dung
c6 dinh dién tich khay sdy va khao sat nhiét do siy
(50 - 80°C) nham danh gia 4nh hudéng dén chat
luong san phdm, bao gém hiéu suat thu hoi, ham
lwong phycocyanin va protein.

2.3. Phuong phap phan tich

Ham luong protein téng duoc xac dinh theo
phuwong phap Kjeldahl, dya trén mo ta ctia Saéz-
Plaza va cs (2013) [7]. Nito téng duoc xac dinh sau
khi vo co hoa mau, chung cat va chuédn d¢, sau do
quy ddi sang protein bang hé s6 chuyén déi 6,25;
két qua duoc biéu dién duoi dang g protein/100 g
chat kho. Do 4m cta mau duoc xac dinh bing
phuong phap say ti & 105°C dén khoi luong khong
d6i va dung lam co s& quy déi vé chat kho cho cac
chi tiéu lién quan.

Ham luong phycocyanin dugc phan tich theo
Patel va cs (2005) [6]. Dich chiét sau khi ly tam
duoc do phé hap thu UV-Vis (Thermo Scientific,
My) bang cuvet c6 bé day quang trinh 1 cm, trong
vung budc song 190 — 1.100 nm; gia tri hap thu tai
280, 620, 652 nm duoc stt dung dé tinh ham lwong
phycocyanin, sau d6 quy d6i va biéu dién dudi
dang mg phycocyanin/g chat kho tdo. Hiéu suat
thu héi bot sau sdy dugc xac dinh dusi dang phan
tram khoi lwong chat kho thu duoc trong san
pham so voi tong luong chat kho cé trong dich tao
ban dau trudc khi sdy.

Cac chi tieu dac trung cho hé bot duoc xac
dinh theo Nguyen Minh Thuy va cs (2022) [8].
Mat do bot duoc x4c dinh bang cach can khai
luong mot thé tich bot xac dinh (100 mL) trong
ong dong da biét truoc khoi luong va biéu dién
du6i dang g/mL. D6 gian nd bot dwoc tinh dudi
dang phan tram ting thé tich ctia hé sau khi danh
bot so voi thé tich dich tao ban dau, dua trén cac
gia tri thé tich do bang 6ng chia do. Do 6n dinh
bot duoc danh gia thong qua thé tich bot con lai
sau khi dé yén 100 mL bot trong 3 gi® ¢ nhiét do

phong; két qua duoc biéu dién dudi dang phan
tram so voi thé tich bot ban dau.

Tat ca cac phép do duoc thuc hién it nhat 3 1an
doc lap; két qua trinh bay duéi dang gia tri trung
binh + d¢ lech chudn. Phuong phép xit ly thong ké
duoc mo ta @ muc 2.4.

2.4. Phuong phap xtx Iy s6 liéu

Céc thi nghiem duoc thuc hién lap lai 3 lan
doc lap; két qua duoc trinh bay dudi dang gia tri
trung binh + d6 lech chuin. Phan tich thong ké
duoc thuc hién bang phan mém Minitab 19 voéi
phan tich phuong sai mot yéu t0 (one-way
ANOVA) va phép tht so sanh trung binh Tukey &
muc y nghia p < 0,05. Biéu @6 va hinh minh hoa s6
lieu duoc xay dung bang phan mém OriginPro
2018.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. C4c yéu t6 anh hudng dén qua trinh tao bot

3.1.1. Anh hudng cia thoi gian siéu am dén
kha nang tao bot

Mat do bot, do gian né bot va do 6n dinh cua
bot 1a co s dé lua chon thoi gian siéu am cho qua
trinh tao bot. Nudc cat 1 lan duoc st dung dé lam
dung moi pha loang cho qua trinh siéu am va
CMC duoc dung lam chat 6n dinh hé bot voi ty le
b6 sung 0,75% (trén tong khoi luong chat kho).
Céac moc thoi gian siéu am duoc khao sat 1an luot
la 10, 20, 30, 40, 50 phut. Banh bot cac mau thit
nghiém sau khi da xt Iy siéu 4m bang may danh
trimg trong vong 3 phut va ghi nhan duoc cac két
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Hinh 1. Anh hudng ciia thoi gian siéu am

Ghi chu: Cac chir cai khdac nhau trong cung
hang thé hién sur khdc biét cé y nghia thong ké (p
<0,05).
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Két qua & hinh 1 cho thay, thoi gian siéu am
trong khoang 10 - 50 phut hau nhu khong lam thay
déi c6 y nghia thong ké do nd bot, @6 6n dinh bot
va mat do bot cta huyén phu tdo Spirulina (p >
0,05). Do n& bot dao dong quanh 250 - 300%, co6 xu
huéng ting nhe va dat gia tri cao nhat & 30 - 40
phut, trong khi do 6n dinh bot chi céi thién khong
dang ké theo thoi gian xt ly. Mat do bot duy tri
gan nhu khong ddi (= 0,22 - 0,25 g/mL), chung td
cau truc bot thu duoc twong doi dong nhat gitra cac
nghiém thic. Piéu nay goi y tac dung cua siéu am
lén kha nang tao va 6n dinh bot cht yéu xay ra &
giai doan dau; kéo dai thoi gian siéu am trén 30
phut khong mang lai loi ich ro rét nhung lam tang
chi phi nang luong. Vi vay, thoi gian siéu am 30
phut dugc xem 1a toi wu cho qué trinh tao bot x6p
cho dich chiét tdo Spirulina.

Két qua nay pht hop véi két qua nghién ctu
cua Hu va cs (2013) [9], khi xi¥ Iy siéu am protein
dau nanh, cho thay thoi gian siéu am t6i wu giup
tang hoat tinh tao bot nhung kéo dai qua mic lam
suy giam dang ké.

3.1.2. Anh hudng ciia ty Ié pha loang dén khi

nang tao bot
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Hinh 2. Anh hudng ciia ty 1é tio: dung moi
Ghi chu: Cdc chir cdi khac nhau trong cung hang
thé hién sw khac biét co y nghia thong ké (p <
0,05).

Voi muc dich tang kha nang lan truyén song
am, tang hiéu suat pha vo t€ bao gitup hiéu suat thu
hoi dich chiét cao hon. Mat do bot, @6 nd bot va do
6n dinh cta bot 1a co s& dé lua chon ty 1é bd sung
dung moi cho qua trinh tao bot. Ty 1é tdo: nudc b
sung duoc khao sat 1an luot & cac ty 1e 1: 10; 1: 15;
1: 20; 1: 25; 1: 30 (dua trén ham luong chat kho cta
tao). Str dung thoi gian siéu am & két qua ctia thuc

nghiém trén la 30 phut va c6 dinh luong CMC la
0,75% (trén khoi luong nguyén liéu). Qua trinh
danh bot ciing duoc thuc hién tuong tu.

Két qua ¢ hinh 2 cho thdy, thay d6i ty le tao:
dung moi tir 1: 10 - 1: 30 khong lam bién déi c6 y
nghia thong ké do nd bot, do 6n dinh bot va mat
do bot ctia he huyén phu tdo Spirulina (p > 0,05).
D6 nd bot dao dong quanh 220 - 250% va cé xu
huong ting nhe khi pha loang hon, trong khi do
6n dinh bot chi cai thien khong dang ké gitra cac
ty le khao sat. Mat do bot duy tri gan nhu khong
déi (= 0,28 - 0,30 g/mL), cho thady cau truc bot
hinh thanh tuong d6i dong nhat bat ké muic pha
loang. Diéu nay ching to trong khoang khao sat,
ty lé pha loang khong phai la yéu t6 quyét dinh
dén kha niang tao va 6n dinh bot, do d6 c6 thé lua
chon ty 1é tdo: dung moi khoang 1: 20 - 1: 25 nhu
mot muc pha loang hop 1y, vira bao dam dac tinh
bot, vira han ché luong dung moi st dung trong
qua trinh tao bot x0p tao Spirulina.

Dua trén két qua thuc nghiém va cac cong bo
da tham khao, viéc chon ty 1é tdo: dung moi 1: 25
la phu hop. Ty 1é nay tao ra su can bang hoan
hao: Dung dich du loang dé gidm do nhot va ting
cuong kha nang bat khi, nhung van da dam dac
dé protein tao thanh mot 16p mang bén vimng
quanh cac bot khi. Khi pha loang hon (1: 30),
nong do protein khong dd, dan dén lop mang yéu,
khién bot khi dé hop nhat va cau truc bot nhanh
chong bi pha vo do hién tuong thoat nuéc. Hién
tueong ton tai mot diém tao bot t6i wu nay ciing
phu hop véi cac quan sat trong cac hé thong
protein khac, nhu trong két qua nghién ctru ctia
Ameztua-Arranz va cs (2024) [10]. Dong thoi, cac
yéu t6 c6 dinh nhu s6ng siéu am va chat 6n dinh
CMC dong vai tro quan trong trong viéc ho tro
giai phong protein va ting cuong do bén cho cau
trac bot cudi cung, co ché da duoc Belal va cs
(2023) [11] mo ta chi tiét.

3.1.3, Anh huéng ctia néng dé CMC

CMC duoc Iya chon lam chat 6n dinh cho qua
trinh tao bot. Gia tri ctia cac ham muc tiéu d6 nd
bot, @ 6n dinh bot, mat do bot 1a co s& dé xac
dinh luong chat én dinh can b6 sung. Ham luong
CMC duoc bd sung lan luot theo ty le 0,25; 0,5;

38 NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 12/2025



KHOA HOC & CONG NGHE

0,75; 1% (tinh theo khdi lwong tdo nguyen liéu) voi
muc dich lam dac va git nudc cho hé bot. St dung
két qua cta 2 thuc nghiém trudc do dé co dinh
thoi gian siéu am t6i da 1a 30 phut, ty 1é tao: dung
moi 1a 1: 25. Qua trinh danh bong sau xt khi xtt ly
siéu am duoc thuc hién tuong tu nhu trén.
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Hinh 3. Anh hudng ciia ty 1& bé sung CMC

Ghi chu: Cac chir cai khdac nhau trong cung
hang thé hién su khac biét co y nghia thong ké (p
<0,05).

Két qua ¢ hinh cho thay, luong CMC b6 sung
ter 0,25 - 1,0% khong lam thay déi co y nghia thong
ké @6 no bot va mat do bot (p> 0,05): d6 n& bot duy
tri quanh 280 - 300%, mat do bot khoang 0,27 - 0,29
g/mL, chimg t6 kha nang cuén khi va cau tric xop
co ban ctia hé bot hau nhu khong bi anh hudng.
Nguoc lai, d0 6n dinh bot ting ro rét theo ham
luong CMC (p < 0,05): Mau 0,25% cho gia tri thap
nhat, 0,5% & murc trung gian, trong khi 0,75 - 1,0%
tao bot 6n dinh hon. Diéu nay goi y vai tro chinh
cua CMC la gia tang d6 nhét pha lién tuc va hinh
thanh mang polymer - protein bén hon quanh bé
mat bot khi, giup han ché thoat nudc va déng tu bot
ma khong lam “nidng” bot. Viec mat do bot gan nhu
khong d6i cho thady ham luong CMC t6i 1,0% van
chua gay hién tuong qua dac lam sup bot, do do co
thé khai thac loi ich 6n dinh ma khong hy sinh do
X0p. Xét gitta hai muc 0,75 va 1,0%, do khong co
khéc biet dang ké vé cac chi tieu bot, nong do 0,75%
duoc xem 12 toi wu hon vé mat cong nghé va kinh té
cho qua trinh tao bot x0p tdo Spirulina.

Két qua thuc nghiém hoan toan phu hop voi
cac nghién ctu khoa hoc da duoc cong bo, cho
thay anh huong kép ctia Carboxymethyl cellulose
(CMC) lén hé bot. Mot mat, viéc ting nong do
CMC gitp cai thien dang ké do 6n dinh cua bot.

Co ché chinh dang sau hiéu tng nay 1a su gia ting
do nhot cia pha 16ng, tao ra mot rao can vat ly lam
cham qua trinh thoat nudc va giit cho cau tric bot
bén vitng hon. Quan sat nay tuong doéng voi két
qua nghién ctu cua Belal va cs (2021) [11], ghi
nhan do 6n dinh bot ca chua tang ro rét khi tang
néong do CMC. Mit khac, chinh su gia ting do
nhot nay lai tao ra mot sw “danh d6i”: N6 can tro
qua trinh tich hop khong khi vao dung dich trong
khi danh tron, dan dén do nd cia bot giam va khoi
luong riéng tang lén. Mai quan hé ty 1é nghich nay
ciing duoc xac nhan trong két qua nghién ctru cia
Gao va cs (2024) [12]; Pirsa va Hafezi (2023) [13],
theo do bot c6 xu huong co lai khi néng do CMC
tang lén va cac hydrocolloid khac nhu xanthan
gum ciing thé hién xu huéng tuong tu. Do do, viec
tmg dung CMC trong thuc té khong phai la toi da
hoa nong d9, ma la tim kiém mot diém toi wu, can
bang gitta yéu cau vé do 6n dinh cho qua trinh ché
bién va cac dic tinh cdm quan mong muén ctia san
phdm cuéi cung nhu d¢ nhe va do xop [12, 13].

3.1.4. Két qud khdo sat anh huong cua thoi
gian tao bot

Trong quy trinh say bot x6p, budc dau tién va
quan trong nhat 1a tao ra mot 16p bot dat yéu cau.
Lop bot nay phai da x6p dé qua trinh siy dién ra
nhanh chong, dong thoi phai da bén dé gitt nguyén
cau truc trong sudt qua trinh gia nhiét. Thoi gian
danh bot 1a yéu t6 anh huong truc tiép dén ca hai
dac tinh nay. Néu thoi gian qua ngan, bot sé khong
da nd; néu qua dai, cau truc bot sé bi pha hay va
mat di do 6n dinh. Vi vay, tién hanh khao sat thoi
gian tao bot & cac moc 1, 3, 5, 7, 9 phut.
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Hinh 4. Anh hudng ctia thoi gian danh bot
Ghi chu: Cédc chir cdi khdc nhau trong cung cot
thé hién s khéc biét ¢ y nghia thong ké (p < 0,05).
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Dua trén két qua phan tich thong ké, c6 thé
két luan rang, thoi gian danh bot t6i wu cho qua
trinh tao bot 1a 3 phut. Tai thoi diém nay, bot dat
chat luong vuot troi khi do né bot dat gia tri cuc
dai 1a 307,90 + 2,55%, mot con s6 khac biet co y
nghia thong ké so voi tat ca cac thoi diém khac.
Song song d6, do 6n dinh bot cling dat muc cao
nhat 1a 86,97 + 0,15%, cao hon dang ké so voi viéc
kéo dai thoi gian danh bot. Pang chu y, phan tich
cho thdy, thoi gian danh bot khong gay anh hudéng
c6 y nghia thong ké (p> 0,05) dén mat do bot, von
duy tri 6n dinh quanh mtrc 0,29 g/mL. Vi vay, viéc
kéo dai thoi gian danh bot sau 3 phut sé lam suy
giam dang ké cac dac tinh cau truc quan trong cia
bot ma khong mang lai loi ich nao, khang dinh 3
phut chinh 1a thoi gian ly tuéng nhat cho qua trinh
nay. Co thé giai thich nguyén nhan 1a ciu trac bot
da dat toi trang thai bao hoa nén bot khong thé
tang thém ntta. Két qua nay c6 su tuong dong voi
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két qua nghién ctru cia de Faria Cardoso va cs
(2023) [14].

3.2. Cac diéu kién anh huéng trong quy trinh
sdy bot xdp

3.2.1. Anh huong do ddy bé mat Iop bot dén
thoi gian sdy, hiéu sudt thu hoi ham Iuwong
phycocyanin, ham Iurong protein

Do day cua 1op bot 1a mot yéu t6 then chot, co
anh huong truc ti€ép dén hiéu qua ctia qua trinh say
va chat luong cta san phdm cudi cung. Lop bot
qua day c6 thé lam ting thoi gian sdy, dan dén
nguy co suy giam cac hop chat nhay nhiét va lam
bién tinh cac hop chat. Nguoc lai, mot 1op bot qua
mong sé lam thoi gian sdy rut lai nhung lam giam
nang suat cta thiét bi. Do do, anh hudéng ciaa do
day 16p bot dén cac chi tiéu quan trong duoc khao
sat & cac moc do day 2, 3, 4, 5, 6 mm
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Hinh 5. Anh huéng ciia do day 16p bot
Ghi chi: Cac chir cdi khdc nhau trong cung hang thé hién su khac biét co y nghia thong ké (p < 0,05).

Két qua ¢ hinh 5 cho thay, do day 16p bot anh
huoéng ro rét dén ham luong phycocyanin va cac
chi tiéu cong nghé, trong khi ham luong protein
hau nhu khong thay déi. Ham luong protein dao
dong quanh 65 - 67 g/100 g chat kho va khong
khac biét co y nghia gitta cac ¢ day khao sat (p >
0,05), cho thdy phan l6n protein téng twong doi
bén truoc su thay déi do day 16p bot. Nguoc lai,
phycocyanin dat gia tri cao va tuong duwong nhau
khi d6 day nam trong khoang 2 - 4 mm (= 80 mg/g
chat kho), nhung giam cé y nghia thong ke khi lop
bot day tir 5 mm trd lén (= 65 mg/g chat kho, p <
0,05). Sur suy gidm nay c6 thé lién quan dén viéc
16p bot day tao nén vi moéi truong dan nhiét kém va
ving qua nhiét cuc by, thuc ddy qua trinh oxy hoa
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va bién tinh phtc hop protein - sac t6 phycocyanin,
phu hop voi cac két qua vé tinh nhay nhiét va su
phan huy oxy hoa cta phycocyanin da duwoc Patel
va cs (2005) [6]; Moraes va cs (2011) [15] ghi
nhan.

Xét dudi goc do6 cong nghé, cac nghiém thic &
hai dau khoang khao sat boc 10 nhiéu han ché. O
do day 2 mm, thoi gian sdy ngin nhat va do hoa
tan dat gia tri cao nhat (khoang 66%), song 16p bot
qua mong, gion va dé bam dinh khay nén hiéu
suat thu hoi thap hon (90,50 + 0,30%) do tén that
co hoc. Nguoc lai, & @0 day 5 - 6 mm, thoi gian sy
kéo dai (toi khoang 240 phut), do hoa tan giam
dang ké va san phdm c6 xu huéng day, kho phan
tan lai sau sdy. Nhom do day 3 - 4 mm thé hién su
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can bang tot nhat giita cac chi tieu: Hiéu suét thu
héi cao nhat va khong khac biét thong ké (91,53 +
0,35% va 91,80 + 0,30%, p > 0,05), thoi gian say
trung binh 191,67 £ 7,64 va 208,33 + 2,89 phut
thuoc cung mot nhom thong ké, déng thoi van
duy tri ham lwong phycocyanin & mic cao va do
hoa tan chip nhan duoc. Piéu nay cho thay, lop
bot day 3 - 4 mm vira d0 mong dé bao vé
phycocyanin va rat ngén thoi gian sdy, vira da day
dé tao tdm bot 6n dinh, dé thu hoi. Két qua nay
nhat quan voi két qua cac nghién citu foam-mat
khac, trong d6 nghién ctu cta Rajkumar va cs
(2007) [16] cting nhan manh su toén tai ctia mot
“@o day toi wu” giup can bang giita thoi gian siy
va chat luong san pham.

3.2.2. Anh hudng nhiét do sdy dén thoi gian
say, hiéu suat thu hoi, ham lrong phycocyanin,
ham lrong protein

Dich tao sau khi duoc tao bot & diéu kién toi
uu duoc say o 50, 60, 70, 80°C dén khi do 4m tham
X0p con < 5%. Két qua cho thay, ham luong protein
cua bot tio dao dong quanh 66 - 67 g/100 g va
khong khac biét c6 y nghia thong ké gitta cac mitc
nhiét do khao sat (p > 0,05). Diéu nay goi y rang,
cac lién két peptide trong protein cta tdo Spirulina
twong do6i bén nhiét trong khoang 50 - 80°C, phu
hop vé6i nhan dinh ctia Desmorieux va Decaen
(2005) [17] khi nghién ctru say vi tao.

Nguoc lai, phycocyanin thé hién ro vai tro 1a
chi tiéu nhay cam nhat véi tac dong nhiét. 0 50°C,
ham lwong phycocyanin dat 91,53 + 3,52 mg/g va
duoc duy tri & mic cao khi tang nhiét do 1én 60 va
70°C (su suy giam chi & mac nhe). Tuy nhién, tai
80°C ham luong phycocyanin giam manh con

khoang 60,32 + 0,07 mg/g, khac biét c6 y nghia so
v6oi 3 mic nhiét do con lai. Sy suy giam dot ngot
nay co thé duoc giai thich boi hién tuong bién tinh
nhiét va pha vo phitc hop sic t6 - protein 1am mat
mau va giam hoat tinh sinh hoc ctia phycocyanin,
tuong tw quan sat cua Sarada va cs (1999) [18],
ciing nhu cac nghién ctru vé tinh 6n dinh nhiét cta
phycocyanin [19].

Vé khia canh cong nghé, khi nhiét do say tang
ter 50 len 80°C, thoi gian say giam dang ké; & 80°C,
thoi gian say chi con 185,67 + 4,04 phut, phu hop
voOi nguyen ly rut ngan thoi gian nho tang chénh
lech nhiét 4m trong ky thuat siy bot xop [19].
Hiéu suat thu hoi bot & tat cad cac muc nhiét déu
cao (khoang 90 - 91%), v6i dat gia tri 91,34% tai
80°C, nhung khong c6 khac biét thong ke (p >
0,05), cho thay tén that vat chat trong qua trinh
say 1a khong dang ké. Do hoa tan ctia bot ting tir
60,23% & 50°C lén cuc dai 63,59% tai 70°C roéi giam
nhe khi sdy & 80°C, cho thay nhiét do qua cao co6
thé gay bién tinh va két tu mot phan protein, lam
suy giam kha nang tai phan tan caa bot.

Nhu vay, mac du nhiét @ 80°C cho thoi gian
sdy ngan nhat, sy suy giam manh ham luong
phycocyanin va xu huéng giam do hoa tan cho
thay diéu kién nay khong phu hop vé mat chat
lwong. Nhiet do 70°C cung cap su can bang tot hon
gitta hiéu qua siy (thoi gian siy rat ngan, hiéu
suat thu hoi cao) va bao toan cac dac tinh chuc
niang quan trong cua bot tdo (ham luwong
phycocyanin con cao va do hoa tan lon nhat), do
d6 duoc dé xuat la nhiét do say thich hop cho san
pham bot x0p tao Spirulina.
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0,05).
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3.3. So sanh hiéu sudt sdy ctia phuong phéap
sdy bot x0p va sdy chan khong

Sau khi thuc hién khéo sat cac yéu to anh
hudéng dén qua trinh sy, c6 thé thdy méi phuong
phéap déu uwu diém riéng. S6 liéu toi wu nhat sau khi
khéo sat 2 phuong phéap ¢ cung nhiét do say 70°C
duoc thé hién & bang 1.

O cung diéu kién nhiét do 70°C, hai phuong
phap sy bot x6p va sdy chan khong cho hiéu suat
thu hoi san phdm twong dwong nhau, lan luot 86,40

+ 0,30% va 85,05 + 0,60%, su khac biét khong co6 y
nghia thong ké (p > 0,05) (Bang 1). Piéu nay cho
thay, viéec thay déi cong nghé siy cha yéu anh
huong dén chat luong hon 1a luong san phdm thu
hoi. Tuy nhién, thoi gian siy ctia phuong phap bot
x0p chi khoang 180 phut, ngan hon gan 30% so voi
say chan khong (250 phut), pht hop véi nguyeén ly
tang dién tich bay hoi va hé s truyén khoi ctia cau
trac bot x6p [20].

Bang 1. So s4nh san phdm sy ctia phuong phap siy bot x0p va siy chan khong

Phuong phap say Say bot x0p Say chan khong
Thoi gian say (phut) 180 250
Hiéu suat thu héi (%) 86,40 + 0,30 85,05 + 0,60
Ham luong protein (g/100 g chat kho) 66,64 + 0,85 60,10 + 0,32
Ham luong phycocyanin (mg/g chat kho) 93,63+ 0,71 60,01 + 0,38

Vé chat luong dinh dudng - chitc nang, say bot
x0p cho ham luong protein cao hon c6 y nghia
thong ké so voi sdy chan khong (66,64 + 0,85 so
voi 60,10 + 0,32 g/100 g chat kho, p < 0,05). Sy
khac biét cang ro rét hon doi véi phycocyanin:
Mau say bot xop dat 93,63 + 0,71 mg/g chat kho,
trong khi mau say chan khong chi dat 60,01 + 0,38
mg/g, tuong tmg cao hon khoang 56% (p < 0,05).
biéu nay cho thdy, phycocyanin - sic t6 - protein
nhay cam v6i nhiét - duoc bao toan tot hon dang ké
khi ap dung sy bot x6p. Co ché nay co6 thé lien
quan dén viéc giam thoi gian tiép xuc voi nhiét va
st phan b6 4m déng déu hon trong 16p bot, qua
d6 han ché bién tinh va phan huy phycocyanin so
voi qua trinh sdy kéo dai trong diéu kién chan
khong [20].

Nhu vay, trong cluing diéu kién nhiét do 70°C,
mac du hiéu suat thu hoi ctia hai phuong phap
teong duong nhau, sy bot xop to ra wu viét hon vé
thoi gian sdy va kha nang duy tri ham luong
protein ciing nhu phycocyanin. Do do, phuwong
phap say bot x6p duoc xem la Iya chon phu hop
hon dé san xuat bot tdo Spirulina giau hoat chat
sinh hoc.

4. KET LUAN

ba xac dinh dugc cac diéu kién cong nghé
thich hop cho qua trinh say bot x0p tdo Spirulina,
voi giai doan tao bot cho két qua tot nhat trong
pham vi khao sat khi sit dung thoi gian siéu am

dich tao 30 phut, ty lé tdo: dung moi 1: 25 (w/v),
noéng do CMC 0,75% (so voi khoi luong tdo) va thoi
gian danh bot 3 phut. Trong giai doan sy, nhiét do
70°C két hop voi do day 16p bot 3 - 4 mm cho thay
su thoa hiép hop ly giita thoi gian sdy, hiéu suat
thu hoi, do hoa tan va kha niang bao toan protein,
phycocyanin; trong do do day 4 mm duoc dé xuat
la diéu kién van hanh wu tién, voi thoi gian siy
trung binh 219,60 phut, hiéu suat thu hoi 91,35 +
0,35%, ham luwong phycocyanin 93,62 + 0,70 mg/g
chat kho va ham luong protein 66,64 + 0,56 g/100
g chat kho. Lop bot qua méng (2 mm) tuy cho mot
s6 chi tiéu hoa 1y cao hon nhung kém thuan loi
trong thao tac do dé vo va kho thu hoi, trong khi
16p bot day (> 5 mm) lam kéo dai thoi gian say va
suy giam ro rét phycocyanin va do hoa tan. So
sanh voi sy chan khong ¢ cung nhiét do cho thay,
say bot x0p cho hiéu suit thu hoéi tuong duong
nhung rat ngan thoi gian sidy va bao toan
phycocyanin tot hon, qua d6 khang dinh day 1a lua
chon cong nghé phu hop dé san xuat bot tio
Spirulina giau hoat chat sinh hoc cho cac tng
dung thuc phdm va thuc phidm chttc nang.
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INVESTIGATION OF FOAM-MAT DRYING CONDITIONS FOR Spirulina POWDER PRODUCTION
Phan The Duy’, Tran Phu Quy*, Nguyen Thi Kim Chi’, Le Nguyen Doan Duy*
! Faculty of Food Science and Technology, Ho Chi Minh University of Industry and Trade
Abstract

This study aimed to develop a foam-mat drying process for producing high-quality Spirulina
powder and to evaluate the effects of key processing parameters on the final product. The
process consisted of two main stages: Foam formation from a fresh Spirulina slurry and foam-mat
drying. The investigated factors included ultrasonic treatment time of the algae slurry (10, 20, 30,
40, 50 minutes), algae-to-solvent ratios (1: 10, 1: 15, 1: 20, 1: 25, 1: 30 w/v), concentrations of the
foaming stabilizer carboxymethyl cellulose (CMC) at 0.25, 0.5, 0.75, 1%, whipping times of 1, 3, 5,
7, 9 minutes, foam layer thicknesses of 2, 3, 4, 5, 6 mm, and drying temperatures of 50, 60, 70,
80°C. Optimal foaming conditions were achieved at 30 minutes of ultrasonication, a Spirulina-to-
water ratio of 1: 25 (w/v), 0.75% CMC (based on the biomass) and 3 minutes of whipping. In the
drying stage, foam layers 3 - 4 mm thick dried at 70 °C required approximately 200 - 220 min and
yielded powders with high solids recovery (~ 91%), good solubility, a protein content of about
66.6 g/100 g dry weight and a phycocyanin content of approximately 93.6 mg/g dry weight.
Compared with vacuum drying at the same temperature, foam-mat drying markedly shortened
the drying time and preserved phycocyanin to a significantly greater extent, while maintaining
similar recovery yields. This highlights its potential as a suitable technology for producing
Spirulina powders enriched in bioactive compounds. The foam-mat drying process developed in
this study satisfactorily met the research objectives. Optimization of whipping conditions and
stabilizer ratios improved drying efficiency while preserving protein content and maintaining the
final powder moisture below 5%. The results demonstrate that foam-mat drying is a suitable
method for processing Spirulina, enhancing drying rate, improving powder quality, and providing

a foundation for future scale-up.

Keywords: Spirulina, foam-mat drying, phycocyanin, vacuum drying, functional Spirulina powder.
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DANH GIA HIEU QUA DIET VI KHUAN
vibrio parahaemolyticus CUA CAC LOAI THAO DUOC
CHIET XUAT BANG QUI TRINH T8I UU

Lé Nguyén Thién Phuc!, Nguyén Minh Thanh®"

! Triong Pai hoc Quoc té, Pai hoc Quoc gia thanh pho Hé Chi Minh

"Email: nmthanh @hcmiu.edu.vn

TOM TAT

Nghién ctru danh gia hiéu qua diét vi khuin Vibrio parahaemolyticus cta ba loai thao duoc la
trau khong (Piper betle), hiung qué (Ocimum basilicum) va rau ma (Centella asiatica) duoc chiét
xuat bang qui trinh t6i wu. Ba diéu kién chiét xuat duoc thit nghiém nham lua chon thong s6 toi
uu bao gom: i) néng do dung moi ethanol (30, 50, 70, 95%); ii) thoi gian ngam mau (3, 5, 7, 9
ngay); iii) ty lé gitra khoi lwong mau thao duoc (g) va dung tich dung moi (mL) (1:10,1:20,1:
30, 1 : 40). Két qua nghién ctru da xac dinh duoc quy trinh chiét xuat t6i wu bao gdm céac thong
s0: (i) dung moi & nong do 70%; (i) thoi gian ngam trong 7 ngay; (iii) ty 1é 1 : 30 cho trau khong
va hung qué, ty 1é 1 : 40 cho rau ma. Sau do, dich chiét tir quy trinh t6i wu duoc so sanh voi dich
chiét tir qui trinh chua t6i vu dé xac dinh dwong kinh vong vo khudn (ZDI), nong do tc ché toi
thiéu (MIC), nong do diét khuan toi thiéu (MBC) va kha nang diét vi khuan V. parahaemolyticus
dang trong giai doan tang sinh. Qua trinh t6i vu da giup gia ting ZDI ctia dich chiét trén vi khuin
lén dén 1,5 lan (P< 0,05), cing nhu gidm dén 2 1an cac thong s6 MIC va MBC. Ngoai ra, dich
chiét tir qui trinh t6i wu cting gitup gidm dén 10 lan luong vi khuin dang trong giai doan tiang sinh
(P<0,05) so vdi dich chiét tit qui trinh chua duoc t6i vu. Két qua nghién cttu cho thdy, hiéu qua
diét vi khudn ctia thdo duoc tir qui trinh chiét xuat t6i wu duoc gia tang va tiém ning st dung
chung trong xt ly V. parahaemolyticus & ao nu6i tom.

Tt khoéa: Vibrio parahaemolyticus, thao duoc, chiét xuat, toi uwu hod.

1. DAT VAN BE

Nganh nuoi tom & Viét Nam dong vai tro quan
trong trong nganh thay san, trong d6 tom thé chan
traing (Lifopenaeus vannamel) 1a d6i tuong nuodi
cht luc. Tuy nhién, nghé nuoi tom dang do6i mat
voi nhiéu thach thic va moi de doa, trong d6 co
bénh hoai tt gan tuy cap do vi khuan Vibrio
parahaemolyticus gay ra. V. parahaemolyticus tan
cong gan tuy ctia tom bang doc to PirAB, 1am suy
giam chtc nang tiéu hoa va mién dich, dan dén ty
lé tir vong cao. Bénh hoai tt gan tuy cap (AHPND)
da xuat hién ¢ Viet Nam tit nam 2010, c6 thé gay
chét tom hang loat trong vong 30 ngay dau sau khi
tha nuoi va dén nay van con la mét thach thire lon
do bénh lay lan nhanh va kho kiém soat. Trong khi
do, viec stt dung khang sinh trong nudi tréng thiy
san dang la van dé dang lo ngai do tinh trang
khang thuoc. Nghién ctu da chi ra rang, V.

parahaemolyticusngay cang khang lai cac loai
khang sinh phé bién nhu tetracycline, ampicillin
va fluoroquinolones do viéc lam dung st dung
khang sinh trong nudi trong, tir 46 dan dén bung
phat dich bénh [1].

Treén thé gioi, chiét xuat thao duoc dang duoc
quan tAm nhu mot giai phap thay thé khang sinh
trong kiém soat V. parahaemolyticus nho dac tinh
khang khuédn tu nhién. Cac hop chat phenolic,
flavonoid va tinh dau trong trau khong (Pipper
betle) c6 kha niang tc ché sy phat trién cua vi
khuidn gram am nhu V. parahaemolyticus [2].
Nghién cttu trén céc loai cay thuoc tai Ai Cap va
Bangladesh, dién hinh nhu ngai ctu trang
(Artemisia herba-alba) va kim ngan (Lonicera
Jjaponica), da cho thay kha nang ttc ché Vibrio spp.
ciing nhu ting cuong hé mién dich trén tom [3].
Céc nghién ctru trong nuodc ciing da cho thay gia
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tri ctia chiét xuat mot so6 cay thuoc dan gian trong
tieu diet V. parahaemolyticus, da phan la trong
diéu kién phong thi nghiém, dién hinh nhu thau
dau (Ricinus communis) va chum ngay (Moringa
oleifera) [4]. Pa s6 cao chiét tho ctia cac thao duoc
duoc st dung tw phat, chua duoc thit nghiém bai
ban, ngoai trit t6i (Alium sativum) la loai thao
duoc duoc ching minh ¢6 hiéu qua cao trong diét
khuén [5].

Viéc ti€p tuc nghién ctu st dung cac dich
chiét thao duoc khong chi giam su phu thudc vao
khang sinh ma con han ché nguy co khang thuoc
trén vi khudn. Do d6, viéc phat trién phuong phap
chiét xuat hiéu qua la can thiét nham gia ting
luong hop chat sinh hoc ¢6 hoat tinh cao va c6 kha
nang diet khuén [2].

Nghién ctru t6i vu héa qui trinh chiét xuat
thao duoc ngay cang tré nén cap thiét nhim
nang cao hiéu qud khang vi khuin V.
parahaemolyticus. Cac nghién ctru gan day cho
thay, cac yéu to6 nhu: Loai dung moi, nong d9,
nhiét do, thoi gian chiét xuat va ky thuat ho tro
(siéu am, vi song, enzyme) c6 anh huong lon
dén hiéu suat thu hoi cac hop chat polyphenol,
flavonoid va alkaloid. Viéc t6i vu hda cac thong
so cua qui trinh chiét xuat c6 thé tao ra cac loai
dich chiét chita nhiéu hop chat c6 hoat tinh sinh
hoc cao, tir d6 gidp cai thién kha nang pha huy
mang té bao va tc ché su phat trién cua vi
khu4n mot cach hiéu qua hon [6]. Tuy nhién,
cac cong bo gan day tap trung vao viéc tim ra
dich chiét thao duwoc va danh gia hiéu qua cta
chung trong kiém soat V. parahaemolyticus ma
chua chu trong vao viéc t6i uwu hoa qui trinh
chiét xuat phu hop cho timg loai thao duoc. Trau
khong (P. betle), hung qué (Ocimum basilicum)
va rau ma (Centella asiatica) 1a ba loai thao duoc
ré tién co sén tai dia phuong da duoc nghién ctru
va tht nghiém trong nhittng nam gan day nhu
giai phap trong tiéu diét V. parahaemolyticus
cing nhu gia ting su chéng chiu cta tom voi
diéu kién moi truong bat thuan [7]. Muc tiéu ctia
nghién cttu nay la danh gia hiéu qua diét vi
khuan V. parahaemolyticus cta ba loai thao duoc
duoc chiét xuat bang qui trinh t6i wu hoa.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Dia diém nghién cttu

Nghién ctru duoc tién hanh tai Khu thuc
nghiém thuéc Khoa Cong nghé sinh hoc, Truong
bai hoc Quéc té - Pai hoc Qudc gia thanh pho Ho
Chi Minh.

2.2. Vat lieu nghién ctu

2.2.1. Hod chat va moi truong nudi ciy

Moi truong nudi cdy va hoa chat st dung trong
nghién ctru 14 loai thuong mai duoc cung cap boi
Sigma-Aldrich (Dorset, Anh). M6éi truong va héa
chat dugc chuédn bi bang nudc khit ion va duoc khir
trung bang phuong phap hap (121°C, 15 phut) hoac
phuong phap loc qua mang polypolyethersulphone
¢ 0,22 um (Millipore, Anh).

2.2.2. Vibrio parahaemolyticus va phuong
phap chudn bi dich vi khuin

V. parahaemolyticus st dung trong nghién
cttu la ching gay bénh AHPND (da kiém tra bang
phuong phap PCR va duoc ky hiéu s6 2187) co6
ngudn goc duoc thu thap va phan lap tir cac ao
nuodi tom & mién Bac Viéet Nam va duoc cung cip
boi Khoa Khoa hoc va Cong nghé, Pai hoc Suan
Sunandha Rajabhat (Thai Lan). Vi khuin thuin
ching duogc duy tri dinh ky trén moi truong thach
tryptic soy agar (TSA) c6 bo sung 1% NaCl. Cac thi
nghiém trong nghién ctu st dung dich nuoéi vi
khuan duoc chuén bi theo phuong phap nuéi ting
sinh [8] voi ba khuan lac dugc chon ngau nhién,
cay va nuoi (nhiét do 30°C, 150 vong/phut) trong
moi trudng 1ong tryptic soy broth (TSB) c6 b6
sung 1% NaCl cho dén khi dat giai doan hau pha
cap s6. Nong do dich vi khudn (CFU.mL") duoc
xac dinh bang phuong phap do mat do quang
(OD) ¢ 600 nm va so sanh véi duong chuan sinh
truong. Puong chuin duoc xay dung bang cach
pha loang theo day nong do va tinh toan don vi
hinh thanh khuén lac (CFU) sau khi nu6i cdy trén
moi truong thach Mueller Hinton (MH) & nhiét do
30°C trong 24 gio. T€ bao vi khuin duoc thu bang
phuong phap ly tam (2.000 G, 10 phut, nhiét do
4°C) va rtra sach 2 lan bang dung dich dém
phosphate-buffered saline (PBS), sau d6 duoc pha
dén nong do CFU.mL" can st dung.
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223 Qui trinh chudn bi dich chiét cic loai
thdo duoc

Dich chiét ctia ba loai thao duoc: i) trau khong
(P. betle); ii) hung qué (O. basilicum) va iii) rau
ma (C. asiatica) dwoc chudn bi theo qui trinh
thong thuong [9]. Cu thé, thao dugc tuoi duoc loai
bo canh thira, rita sach, cit nho, sdy kho (nhiét do
50°C, 24 gio), nghién va sang nhim thu bt min.
Bot thao duoc tiép tuc dugc ngam voi ethanol 95%
(ty 1é mau : dung moi la 1 g : 40 mL) trong 7 ngay.
Dich ngam duoc lam sach bang phuong phap ly
tam (5.000 vong/phut, 15 phut) va loc voi gidy
Whatman kich ¢ 42 pym (3 1an). May c6 quay chan
khong Hei-VAP Precision (Heildolph, Ptc) duoc
stt dung dé loai b6 dung moi (75°C, 4 gio). Dich
chiét duoc bao quan ¢ 4°C cho dén khi str dung.

Tt qui trinh géc bén trén, cac thi nghiém toi
uwu hoa dugc tién hanh theo phuong phap ctua
Nguyén Do Xuan An va cs (2024) [10] bang cach
thay déi lan luot cac diéu kién chiét xuat (nhu
mo ta & muc 2.3.1). Qui trinh chiét xuat toi uu co
thé chiét xuat nhiéu hop chat cé hoat tinh sinh
hoc cao nham nang cao kha ning diét khuin cta
dich chiét.

2.3. Thiét ké va bé tri thi nghiém

2.3.1. Xdc dinh cdc diéu kién chiét xuat t0i uu
cho thao duoc

Thi nghiém 1: Xac dinh nong do dung moi 61 uu

Bon nong do ethanol (30, 50, 70, 95%) duoc
stt dung dé xac dinh néng d6 dung moi toi vu ctia
qui trinh chiét xuét cho ba loai thao dugc. Ngoai
trir viec thay ddi nong d6 dung moi, cac thong so
khac cta qui trinh duwoc tién hanh nhu mo ta &
muc 2.2.3. Cac thi nghiém duoc tién hanh voi ba
lan lap lai. Dich chiét duoc danh gia hiéu qua tiéu
diet V. parahaemolyticus thong qua chi tiéu
duong kinh vong vo khudn (zone diameter of
inhibition - ZDI). Pay 1a co s& dé lua chon noéng
d0 dung moi toi wu va st dung cho cac thi
nghiém t6i wu hoa ti€p theo [10].

Thi nghiém 2: Xac dinh thoi gian ngam to1 uu

Bon thoi gian ngam thao duoc trong dung moi
(3, 5, 7, 9 ngay) duoc thit nghiém dé xac dinh thoi
gian toi vu cho qui trinh chiét xuat. Ngoai trir viec
thay déi thoi gian ngam va st dung nong do dung

moi toi uu da duoc xac dinh & thi nghiém 1 (nhu
mo ta & muc 2.2.3). Cac thi nghiém duoc tién hanh
voi ba lan lap lai. Thoi gian ngam ctia nghiém thirc
c6 dich chiét thao duoc nang cao hiéu qua tiéu diet
vi khuan V. parahaemolyticus thong qua chi tieu
ZDI duoc lwa chon cho cac thi nghiém toi vu hoa
tiép theo [10].

Thi nghiém 3: Xdc dinh ty I¢ toi uu giita khoi
Jirong mau : dung tich dung moi

Bon ty lé gitta khéi luong mau thao duoc :
dung tich dung méi 1g:10mL,1g:20mlL,1g:
30 mL, 1 g: 40 mL) duoc bo tri thi nghiém dé xac
dinh ty 1é t6i wu cho qui trinh chiét xuat. Ngoai trir
viéc thay d6i ty 1é mau : dung mai, thi nghiém 3 st
dung néng do dung moi va thoi gian ngam t6i vu
da duoc xac dinh & cac thi nghiém 1 va 2. Cac
thong s6 con lai ctia qui trinh & thi nghiém 3 duoc
tién hanh nhu mo ta & muc 2.2.3. Cac thi nghiém
duoc tién hanh voi ba lan 14p lai. Ty 1é mau : dung
moi ctia nghiém thirc c6 dich chiét thao duoc gitp
nang cao hiéu qua tiéu diét V. parahaemolyticus
thong qua chi tieu danh gia 1a ZDI duoc lua chon
cho qui trinh chiét xuat t6i vu [10].

232 Ddnh gii hiéu quad diét vi khuin V.
parahaemolyticus cua cdc loai thio duoc su dung
qui trinh chiét xut toi uu

Thi nghiém danh gia hiéu qua diét vi khuan V.
parahaemolyticus cua cac loai thao dugc st dung
qui trinh chiét xuat két hop 3 thong so t6i wu &
muc 2.3.1: Néong do dung moi, thoi gian ngam va
ty 1é mau : dung moi. Ba loai thdo dugc (trau
khong, hung qué, rau ma) chiét xuat bing qui
trinh da duoc toi vu va duoc so sanh voi dich chiét
stt dung quy trinh chua duwoc t6i vu moé ta & muc
223 (d6i chung). Hiéeu qua diet V.
parahaemolyticus cta céac dich chiét duoc danh gia
dua vao 4 chi tieu: i) ZDI; ii) nong do tc ché toi
thiéu (MIC); (iii) néng do diét khudn t6i thiéu
(MBC) va iv) kha nang diét vi khuidn dang trong
giai doan tang sinh.

2.4. Cac chi tiéu khao sat
24.1 Puong kinh vong vo khuan (ZDI)

Dich chiét thao duwoc thu duwoc tir cac thi
nghiém dugc danh gia kha nang diét V.
parahaemolyticus thong qua phuong phéap khuéch
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tan thao duoc qua dia gidy ctua Bauer va cs (1966)
[11]. Dich chiét duoc chudn bi & nong do 100 ppm
va duoc pha loang dén nong do can thiét cho thi
nghiém. Sau d6, cac dia gidy Whatman vo tring
(co s6 3) duoc tham déu voi dich chiét twong tmg
nham tai luong dich tuong duong 10 pg/dia gidy
va dé kho tu nhién. Dia gidy da tham dich chiét
duoc dat trén dia thach MH da trai sén vi khudn V.
parahaemolyticus (10" CFU.mL') va duoc 0 &
nhiét do 30°C trong 24 gi¢. Sau khi 41, ZDI trén dia
thach tao ra do hién tuong vi khuén bi ttc ché hay
tieu diét bdi hoat tinh cta thao duoc dugc do theo
don vi milimét bang thuoc do ky thuat Mitutoyo
527-121.

2.4.2. Xdc dinh nong do uc ché toi thieu (MIC)

Gia tri MIC duoc x4c dinh bang phuong phéap
vi pha loang theo qui trinh chu4n cta CLSI nham
xac dinh muic do tc ché cta thao dugc trén V.
parahaemolyticus twong tmg véi ting nong do cu
thé, do do khong phan tich so sanh sai khac thong
ké gitta cac néng do thi nghiém [12]. Méi dich
chiét thao duoc dugc pha nong do khac nhau
trong dia ELISA 96 giéng day phang dé c6 duoc
day néng do cudi cung 1a 0,25; 0,5; 1; 2; 4; 8; 16; 32
ppm v6i thé tich 1a 100 pL/giéng bang ky thuat
pha loang noi tiép dé dam bao dung dich sau co
noéng do gap doi dung dich trudc. Sau do, 5 uL
dich goc vi khuin ban dau (10’ CFU.mL?) duoc
cho vao tat ca cac giéng khao sat. DPia duoc phu
kin bang parafilm va @ (nhiét do 30°C, 24 gio). Sau
thoi gian 1, nong do dich chiét thap nhat tc ché
duoc su ting trudong cua vi khuin trong moéi day
nong do khao sat duoc xac dinh 1a gia tri MIC. Déi
ching duong duoc bo tri chira moi truong MH
16ng va cho cung luong vi khuin ban dau dé . Doi
ching am bao goém cac giéng chtra luong ethanol
tuong duong nham thay thé cho méi truong dinh
duong va ciing duoc cho vao ctng luong vi khudn
ban dau. Cac giéng c6 chira moéi truong MH 16ng
nhung khong cho dich vi khuin ciing dugc chuin
bi dé kiém soat tinh trang nhiém khuén.

24.3. Xdc dinh nong do diét khuan tor thiéu
(MBC)

Gia tri MBC duoc x4c dinh bang phuong phap
trai dia theo qui trinh chuin cta CLSI nham xac

dinh muc do diét khuan V. parahaemolyticus cia
thao duoc twong tmg véi timg noéng do cu thé, do
d6 khong phan tich so sanh sai khac thong ké giita
cac nong do thi nghiem [13]. Day néng do khao
sat dugc miéu ta & muc khao sat MIC, 20 uL dich
tir tat ca cac giéng khong cé dau hiéu tang trudng
vi khudn sau 24 gio 0 duoc trai va ti€p tuc nuoi
trén moi truong thach MH (nhiét d@o 30°C, 24 gio).
Noéng do dich chiét thap nhat diet duoc 99,9% vi
khuan goc ban dau dugc xac dinh 1a MBC.

2.4.4. Kha nang diét V. parahaemolyticus dang
trong giai doan tang sinh

Dich chiét thao duoc tir qui trinh chiét xuat toi
uu ciing duoc danh gia kha ning diét vi khuin
dang trong giai doan tang sinh. Cu thé, luong 5 x
10" CFU.mL" ctia dich khuén goc duoc bo tri trong
binh tam giac 100 mL cé chtta méi truong TSA va
duoc 4 & nhiét @ 30°C va lac & toc do 150
vong/phat dé vi khuan phat trién trong 24 gio.
Tiép dén, 2 ppm dich chiét thao duoc (mic MIC
cao nhat ctia cac dich chiét thao dugc duoc xac
dinh tir két qua ctia muc 2.4.2) duoc b sung vao
binh tam giac nham danh gia kha niang diét khuin
dang & giai doan tang sinh. Luong vi khuidn dang
tang sinh c6 trong tirng binh dugc xac dinh dinh
ky sau méi 24 gio va kéo dai trong 48 gio bang
phuong phap dém khuin lac sau khi nuéi ciy trén
moi truong thach MH ( nhiét do 30°C, 24 gio) [8].
boi ching 1a vi khuan dang tang sinh va khong
duoc xtt ly voi dich chiét.

2.5. Phan tich théng ké

Gia tri trung binh va d@o léch chuén ctia cac chi
tieu thu thap duoc tinh toan bang phan mém Excel
(Microsoft 365 for macOS). Su khac biét co y
nghia thong ké (P < 0,05) cta cac nghiém thic
duoc phan tich bang phuong phap ANOVA mot
yéu t6 va thir nghiém Duncan st dung phan mém
SPSS 25 cho hé diéu hanh macOS.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Diéu kién chiét xuat t6i tu cho thao duoc

3.1.1. Nong do dung moi toi uu

Két qua nghién ctu cho thay, néng do ethanol
70% c6 thé chiét xuat dich thido duoc cho kich
thudc ZDI (trau khong: 34,0 + 0,38 mm; hing qué:
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33,9 + 0,96 mm; rau ma: 29,6 + 0,62 mm) 16n hon
c6 y nghia thong ké (P< 0,05) so véi nong do 95%
duoc stt dung phé bién trong chiét xuat duoc liéu
(trau khong: 25,5 + 1,55 mm; hing qué: 24,6 + 0,65

mm; rau ma: 22,8 + 0,31 mm). Tuy nhién, cAc nong
do ethanol thap hon (30 va 50%) khong gitip nang
cao ZDI (P> 0,05), trir truong hop nong do 50% &
trau khong (Bang 1).

Bang 1. Duong kinh vong vo khudn (ZDI) ctia cac nghiém thic stt dung néng d6 dung méi khac nhau

(30, 50, 70, 95%) trong qua trinh tdi ru ho4 qui trinh chiét xuat ba loai thao dugc
(trau khong, hing qué va rau ma)

Noéng do dung moi (%)
Dich chiét
30 50 70 95
Trau khong 20,2 + 0,974 31,3+ 0,81 34,0 + 0,38 25,5+ 1,55°¢
Hung qué 25,0 + 1,00 25,9 +1,27° 33,9 +0,96° 24,6 + 0,65
Rau ma 22,1+0,35 22,3+1,88 29,6 + 0,62° 22,8+ 0,31

Ghi chu: Gi tri trung binh + do léch chuin (n =

3). Cédc chir cdi khdc nhau trong cung mot hang thé

hién surkhdc biét cé y nghia thong ké (P < 0,05) gitta cdc nghiém thirc.

3.1.2. Thoi gian ngam (o1 uu

Thoi gian ngdm 7 ngay c6 thé chiét xuat dich
thao duoc cho kich thuéc ZDI khi tht véi V.
parahaemolyticus (trau khong: 35,9 + 1,50 mmy;
hung qué: 33,8 + 2,44 mm; rau ma: 33,5 + 1,51

mm) lon hon (P < 0,05) so véi cac nghiém thic
ngam c6 thoi gian ngan hon (3 va 5 ngay). Tuy
nhién, thoi gian ngam 7 va 9 ngay khong c6 két
qua ZDI sai khac co6 y nghia thong ke (P> 0,05)
(Bang 2).

Bang 2. Puong kinh vong vo khudn (ZDI) ctia cac nghiém thitc 4p dung thoi gian ngam khac nhau

(3, 5, 7, 9 ngay) trong qua trinh t6i rru hoa qui trinh chiét xuit ba loai thao duwoc
(triu khong, hing qué va rau ma)

Thoi gian ngam (ngay)
Dich chiét
3 5 7 9
Trau khong 28,3 +1,25¢ 32,8+ 0,75 35,9 +1,50* 358+1,71*
Hung qué 26,7 +1,70° 31,9+ 1,25 33,8 +2,44* 34,6 £1,91*
Rau ma 23,8 +0,38° 29,5+ 1,96 33,5+1,51* 34,2 +£0,35

Ghi chu: Gig tri trung binh + do léch chudn (n =

3). Cédc chir cdi khidc nhau trong cung mot hang thé

hién s khac biét co y nghia thong ké (P < 0,05) gita cdc nghiém thiic.

3.1.3. Ty I¢ to1 uu giita khoi Irong mau: dung
tich dung moi

Ty le toi vu gitra khoi lrong mau va dung tich
dung moi 1a khac nhau khi chiét xuat cac loai thao
duoc. Dai voi trau khong, ty 1& 1 : 30 tao ra dich
chiét cho kich thuoc ZDI khi tht voi V.
parahaemolyticus (38,8 + 1,29 mm) 1a cao nhat va
sai khac c6 y nghia thong ké so véi cac ty 1é con lai
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(P< 0,05). Trong khi qui trinh chiét xuat rau ma,
ty 1e 1 : 40 tao ra dich chiét cho kich thuéc ZDI
(34,4 + 1,16 mm) 1a 16n nhat va sai khac c6 y nghia
thong ke so vdi cac ty 1é con lai (P< 0,05). Doi voi
hiung qué, tyle 1: 30 va 1: 40 déu cho két qua ZDI
tuong duong nhau (37,4 = 0,15 mm va 37,1 + 1,03
mm) (P> 0,05) va sai khac c6 y nghia thong keé so
voityle1:10val:20 (P<0,05) (Bang 3).
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Béng 3. Puong kinh vong vo khuidn (ZDI) ctia cac nghiém thic 4p dung cac ty l¢é giira khéi luong mau :
dung tich dung méi khac nhau (1: 10, 1: 20, 1 : 30, 1 : 40) trong qua trinh t6i rru hoa qui trinh chiét xuat
ba loai thao duoc (trau khong, hiing qué va rau ma)

, Ty lé khoi luong mau (g) : dung tich dung moéi (mL)
Dich chiét
1:10 1:20 1:30 1:40
Trau khong 29,8 + 1,364 32,2+ 1,49° 38,8 +1,29* 35,8+ 0,25
Hung qué 29,2 £0,92¢ 30,8+ 1,79 37,4 +£0,15* 37,1 +£1,03*
Rau ma 25,6 + 1,65 27,1 +0,60° 33,6 +0,81° 34,4 +1,16

Ghi chu: Gig tri trung binh + do léch chuan (n = 3). Cdc chir cdi khdc nhau trong cung mot hang thé

hién s khac biét co y nghia thong ké (P < 0,05) gitta cdc nghiém thiic.

3.2. Panh gia hieu qua diet vi khudn V.
parahaemolyticus cta cac loai thdo duoc sit dung
qui trinh chiét xuat t6i vu

3.2.1. ZDI, MIC va MBC

Thong so6 chiét xuat toi uu duoc xac dinh tir thi
nghiém 1 - 3 duoc stt dung dé hinh thanh qui trinh
chiét xuat toi wu, bao gom: i) nong do ethanol: 70%;
ii) thoi gian ngam: 7 gio va iii) ty 1é mau (g) : dung
moi (mL): 1 g : 30 mL 4ap dung cho trau khong va
hung qué; 1 g : 40 mL ap dung cho rau ma. Két
qua danh gia cho thay, dich chiét caa cac loai thao
duoc thu duoc khi ap dung qui trinh chiét xuat t6i
uu déu co ZDI khi tht v6i V. parahaemolyticus
(trau khong: 38,9 + 1,88 mm; hung qué: 36,5 + 1,10
mm; rau ma: 34,2 £ 0,42 mm) 16n hon c6 y nghia
thong ké (P < 0,05) so vdi dich chiét 4p dung qui
trinh chua t6i wu (trau khong: 25,7 + 1,66 mm;
hung qué: 23,4 + 0,49 mm; rau ma: 21,8 + 0,55
mm). Ngoai ra, hiéu qua diét vi khuin V.

parahaemolyticus cta dich chiét trau khong 1a cao
nhat, tiép dén la hiung qué va rau ma. Cac khac
biét nay déu cé y nghia thong ke (P< 0,05).

Két qua cho thay, viéc téi vu hoa qui trinh
chiét da mang lai hiéu qua diét vi khudn V.
parahaemolyticus cao hon ro rét, voi chi s6 ZDI
trung binh gip 1,5 1an so vé6i qui trinh chua toi
uu. Ngoai ra, dich chiét tir qui trinh chiét xuat
toi vu c6 két qua nong do e ché va nong do diet
khuédn t6i thiéu cta ca ba loai thdo duwoc déu
gidm so v6i nong do ctia dich chiét tir qui trinh
chiét xuat chua toi vu. Két qua nay cho thay
tiém nang tiét kiém duoc luong thao duoc can st
dung khi diét vi khudn V. parahaemolyticus
(Bang 4). Khi so sanh vé6i cac loai thao duoc
khac, hiéu qua dieét khudn caa dich chiét tir qui
trinh t6i wu ciing cao hon hén, nhu so véi chiét
xuat thau dau (ZDIL: 17 - 18 mm; MIC: 1,25
mg.mL?!, MBC: 2,5 mg.mL") [4].

Bang 4. Duong kinh vong v6 khudn (ZDI), ndng @6 tzc ché t6i thiéu (MIC) va ndng d6 diét khudn t6i
thiéu (MBC) ctia 3 dich chiét thao duoc 4p dung qui trinh chiét xudt chrea t8i wu va da t6i vu: i) trau
khéng, ii) hung qué va iii) rau ma

Dich chiét
Trau khong Hung qué Rau ma
ZDI Qui trinh chua t6i wu 25,7 + 1,66 23,4 +£0,49° 21,8 £0,55°
(mm) Qui trinh da toi uu 38,9 1,88 36,5+ 1,10 34,2 +0,42°
MIC Qui trinh chua t6i wu 1,0 + 0,00 2,0 + 0,00 2,0 + 0,00
Qui trinh da t6i uu 0,5+ 0,00 1,0 £ 0,00 1,0 £ 0,00
MBC Qui trinh chua t6i vu 2,0+ 0,00 4,0 + 0,00 4,0 + 0,00
Qui trinh da t6i uu 1,0 £ 0,00 2,0+ 0,00 2,0+ 0,00

Ghi chu: Gia tri trung binh + do léch chuidn (n = 3). Cidc chi cdi khdc nhau trong cung cot va gita
cdc cot cua chi tiéu ZDI thé hién sur khédc biét co y nghia thong ké (P <0,05) giita nghiém thiic.
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3.2.2. Kha nang diét V. parahaemolyticus dang
trong giai doan tang sinh

Dich chiét ctia ba loai thdo duoc tir qui trinh
chiét xuat t6i wvu déu giup nang cao kha ning diet
khudn V. parahaemolyticus dang trong giai doan
tang sinh. Luong vi khuén trong cac nghiém thic
co stt dung dich chiét thao duoc déu thap hon
dang ké va sai khac cé y nghia thong ke khi so
sanh voi doi chimg (P < 0,05) & thoi diém 24 gio
va 48 gio. Cu thé, nong do cta vi khuin & thoi
diém 24 gio khi st dung dich chiét tir qui trinh
chiét xuat toi vu lan luot nhu sau: Trau khong: 1,6
x 10° CFU.mL"; hung qué: 6,7 x 10° CFU.mL?; rau

ma: 7,9 x 10° CFU.mL". Cac két qua nay thap hon
dang ké so voi két qua cua nghiém thic st dung
qui trinh chua t6i wu (trau khong: 8,7 x 107
CFU.mL% hung qué: 7,5 x 107 CFU.mL?; rau ma:
7,6 x 10" CFU.mL"). Tuong tu, két qua & thoi
diém 48 gio doi voi dich chiét tir qui trinh chiét
xuat toi vu nhue sau: Trau khong: 3,3 x 10!
CFU.mL% hung qué: 9,6 x 10! CFU.mL"; rau ma:
5,5 x 10° CFU.mL". Két qua nay giam di khoang
10 1an so voi nghiém thie st dung dich chiét ti
qui trinh chua t6i wu (trau khong: 2,4 x 107
CFU.mL"; hung qué: 3,5 x 10* CFU.mL"; rau ma:
3,9x 10° CFU.mL"') (Hinh 1).

Dich chiét trau khdng
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Hinh 1. Kha ning diét vi khudn Vibrio parahaemolyticus (ching 2187 gay bénh AHPND) dang trong giai
doan ting sinh ctia 3 dich chiét thao duoc: i) trau khong (Piper betle), i) hing qué (Ocimum basillicum)
va iii) rau mé (Centella asiatica) khi so sanh giita qui trinh chiét xuit chea t6i vu va da toi wu theo chi
tiéu bién dong vé luong khuin (CFU x mL") trong 48 gi® khao sat

Ghi chu: Gia tri trung binh + do léch chudn (n =

3). Cdc chir cdi khac nhau trong cung mot hinh thé

hién surkhdc biét cé y nghia thong ké (P < 0,05) gitta cdc nghiém thirc.

4. THAO LUAN

Nghién ctru gan day trén loai thuc vat ban dia
bia Trung Hai Anthyllis henoniana da chi ra su
tuong dong gitta chi tieu ZDI va ham luong cac
hop chat co tinh khang khuén va chong oxy hoa
[14]. Do d6, nghién cttu nay stt dung ZDI lam chi

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 12/2025

tieu danh gia hieu qua dieét khuin cta dich chiét
thado duoc. Két qua tir qui trinh chiét xuat toi wu
ctia nghién cttu cho thady su twong dong voi cac
bao cao gan day trong nang cao ham luong chat co
hoat tinh sinh hoc, dién hinh nhu: i) st dung
ethanol voi nong do 70% trong chiét xuat cac hop
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chat alkaloids, flavonoid va tannins tir cdy hing
qué My (Ocimum americanum) va mong toi ct
(Anredera cordifolia); ii) st dung thoi gian ngam
la 7 ngay trong san xuat dich chiét cay muong den
(Cassia siamea); iii) st dung ty 1é mau : dung moi
la1:30va1: 40 trong chiét xuat cay Dang sam
(Codonopsis pilosula) [10].

Mic du nuéc 12 loai dung moi truyén thong
thuong duoc dung trong nhiéu nghién cttu trudc
day, dung méi httu co nhu ethanol da duwoc ching
minh c6 hiéu qua trong viéc loai thai cac hop chat
gay nhiéu c6 ban chat la chat béo dong thoi thu
hut cac cdu phan khong phan cuc c6 kha nang tc
ché hodac diét vi khudn, tir d6 gidp nang cao dang
ké hiéu suat chiét xuat cac hop chat quy c6 kha
nang tan trong ethanol. Tuy nhién, nong do
ethanol st dung qué cao hay qua thap déu gay
anh huodng tiéu cuc 1én qua trinh chiét xuat. Viéc
stt dung ethanol néong do cao dén 95% lam giam
manh kha niang phan cuc ctia dung moéi va dan
dén giam kha nang thu hut cac hop chat phan cuc
cao, trong d6 c6 phan 16n cac chat co kha nang
khang khuén. Nguoc lai, ¥ ndong do qua thap, qua
trinh chiét xuat lai tao ra hién twong dong mang
gom day chtra nhiéu tap chat, tir d6 gi6i han hiéu
qua chiét [15]. Pay ciang la hién tuong quan sat
duoc trong nghién ctru nay khi stt dung con néng
do 30%. Tiép dén, thoi gian ngdm mau trong dung
moi dai hon cho phép tang kha nang va co hoi
tiép xuc va hoa tan gitra cac chat cé hoat tinh sinh
hoc cao va dung moi, tir d6 tang cuong hiéu qua
thu héi chat quy. Nghién cttu khao sat thoi gian
ngam to6i wu nham thu dich chiét tir mot s6 loai
thao duoc nhu cay cot khi mudng (Cassia
occidentalis), cha la sa mac (Balanites
aegyptiaca) va rau sam (Portulaca oleracea) da
két luan, thoi gian ngam cang dai (trén 6 gid)
cang mang lai hiéu qua tiéu diét nhan t6 gay bénh
(Colletotrichum graminicola va Phoma sorghina)
trén lua mién (Sorghum bicolon) [16].

Ty le gitta khoi luong thao duoc trén thé tich
dung moi ciing c6 anh huong 1on dén qua trinh
thu thoi cac hop chat co6 hoat tinh sinh hoc. Ty lé
nay cang nhé (1: 30 va 1 : 40), déng nghia voi thé
tich dung méi cang nhiéu, thi hiéu suat thu chat
quy tu thao duoc cang gia tang khi so sanh voéi

nhting ty 1é cao hon (1 : 10 va 1 : 20) [17]. Tuy
nhién, viéc st dung qua nhiéu dung moi ciing
mang lai nguy co lam loang di luong chat quy thu
duoc ctia timg loai thao dugc. Mot s6 nghién cttu
vé chiét xuat cac hop chat cé tinh khang khuén va
chong oxy hda nhu polyphenol va flavonoid, do do6
viéc dung ty 1é gitra mau va dung moi cao giup thu
duoc hiéu suat chiét toi uvu 1a 1 : 10 cho truong hop
ctia cay hdc mai bién (Hippophae rhamnoides),
hay 1 : 20 cho truong hop cta cay diép ha chau
dang (Phyllanthus nirurj). Nhung cac nghién cttu
khac voi muc dich va bo tri tuong tu ti€n hanh trén
cay 0 liu (Olea europaea) lai cho ty 1é t6i wu thap
hon la 1: 30, hay ty 1é 1 : 40 trén cay dau chau Phi
(Parkia biglobosa) [18].

5. KET LUAN

Nghién ctru da xac dinh duoc 3 diéu kién chiét
xuat toi tu cho ba loai thao duoc 1a trau khong (2.
betle), hung qué (O. basilicum) va rau ma (C
asiatica) lan luot 1a: 1) néng do ethanol: 70%; 2)
thoi gian ngam: 7 gio va 3) ty 1é mau (g) : dung
moi (mL): 1 g : 30 mL 4p dung cho trau khong va
hiung qué; 1 g : 40 mL 4ap dung cho rau ma. Dich
chiét thao duoc tir qui trinh chiét xuat t6i uu co
kha niang nang cao hiéu qua tieu diét vi khuan V.
parahaemolyticus so voi dich chiét tir qui trinh
chua t6i wu.
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EVALUATION OF THE ENHANCEMENT IN ANTIBACTERIAL CAPABILITY OF HERBS AGAINST
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vibrio parahaemolyticus USING OPTIMIZED EXTRACTION PROCESS
Le Nguyen Thien Phuc’, Nguyen Minh Thanh*
! International University, Vietnam National University of Ho Chi Minh city
Abstract

This study evaluated the antibacterial capability of three optimized herbal extracts against Vibrio
parahaemolyticus, including Piper betle, Ocimum basilicum and Centella asiatica. The
optimization was carried out on three extracting conditions: i) ethanol concentration (30, 50, 70,
95%); ii) soaking duration (3, 5, 7, 9 days); and iii) ratio of sample (g) & solvent (mL) (1:10, 1:20,
1:30, 1:40). Results identified the optimal procedure as follows: (i) ethanol concentration of 70%,
soaking duration of 7 days, 1:30 ratio for Piper betle and Ocimum basilicum, 1:40 ratio for Centella
asiatica. The optimized extracts were then compared with the unoptimized ones for zone
diameter of inhibition (ZDI), minimum inhibitory concentration (MIC), minimum bactericidal
concentration (MBC), and the bacteriacidal capability on enumeration culture. Optimized
extracts improved ZDI against V. parahaemolyticus by 1.5 times (P < 0,05), together with MIC
and MBC by 2 times. Moreover, optimized extracts also reduced the bacterial number in
enumeration culture by 10 times (#< 0,05) in comparison with the unoptimized ones. Therefore,
this study indicated the enhancement in antibacterial capability of the optimized herbal extracts
and also highlighted their potential use in V. parahaemolyticus treatment.

Keywords: Vibrio parahaemolyticus, herbs, extraction, optimization.
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PHAN TICH HIEU QUA TAI CHINH VA UOC TiNH
NHU CAU TIEU THU NANG LUONG CUA MO HIiNH
NUGI TOM THE CHAN TRANG (Litopenaeus vanamei
THEO TIEU CHUAN ASC

Nguyén Thanh Hoa', Nguyén Thanh Giao? Lé Tran Thanh Liém?"

"Hoc vién cao hoc nganh Qudn Iy Tai nguyén va moi truong,
Khoa Moi truong va Tai nguyén thién nhién, Pai hoc Can Tho
“Bo mon Quan Iy Moi truong, Khoa Moi truong va Tai nguyén thién nhién, Pai hoc Can Tho

"Email: lttliem@ctu.edu.vn

TOM TAT

Nghién ctru thuc hién trén 39 ho nuéi tom thé chan trang véi 75 ao nuodi theo 2 moé hinh (ao dat —
MHAD, ao 16t bac - MHALB) tai mot Hop tac xa trén dia ban huyén Pong Hai, tinh Bac Liéu.
Nghién cttu tién hanh so sanh hiéu qua tai chinh va nang lwong (NL) gitta MHAD va MHALB
theo tiéu chuidn Aquaculture Stewardship Council trong nam 2023. Dit liéu thu thap trén 75 ao
nuo6i dang hoat dong bao gém chi phi, doanh thu, loi nhuan va tiéu thu NL. Két qua cho thay
MHALB tiéu thu NL 29.396 + 10.763 MJ/1.000 m2, twong tmg v6i 6.904 + 3.433 MJ/t4n tom tai
cong trang trai cao hon MHAD 4,42 va 1,48 1an. Trong tong chi phi, chi phi thicc & MHALB chiém
ty 1é cao nhat voi 80,4%, twong duong 301.026.396 + 118.027.958 dong/1.000 m?/dot, trong khi AD
c6 chi phi thirc an 1a 173.025.132 + 58.520.839 dong/1.000 m?/dot, chiém 82,6%. Phan tich hiéu
qua tai chinh cho thdy mac du MHALB c6 doanh thu cao hon 1,74 1an MHAD, nhung méi déng
dau te vao MHAD mang lai loi nhuan cao hon so véi MHALB. Su chénh léch trong tiéu thu NL va
hiéu qua chi phi gitta hai MH khac biét ¢ y nghia thong ké. Nghién ctru cung cap thong tin can
thiét cho viéc ra quyét dinh dau tu MH nuoi dya trén téng hop tiéu chi kinh té (hiéu qua tai
chinh) va tac dong moi truong (gia tri NL tiéu thu).

Tu khoa: ASC, Tom thé chan trdng, tiéu thu nang lirong, hiéu qua tai chinh.

1. BAT VAN BE

Trong nhimg nam gan day, nganh nudi trong
thiy san, dac biét la nuoi tom, da tré thanh mot
trong nhitng nganh kinh té quan trong cta Viét
Nam. Theo thong ke ctia T6 chitc Hop tac va Phat
trién Kinh té, T6 chtitc Nong Lirong Lién hiép quoc
(The Organisation for Economic Co-operation and
Development — Food and Agriculture Organization
of the United Nations - OECD-FAO) (OECD-FAO,
2021) [1], Viet Nam & vi thi ba trén thé gioi vé
xudt khidu tom, chi sau An P9 va Ecuador va
chiém khoang 5% téng san luong tom nudi toan
cau. Cac thi truong xuat khiu truyén thong quan
trong ctia nganh tom Viét Nam bao gdm: Hoa Ky,
Lién minh chau Au, Trung Quéc, Han Quéc va
Nhat Ban. Bén canh do, cac thi truong khac nhu

Nga, Anh, Uc va Canada da dat duoc su ting
truong [2].

Bién d6i khi hau dang tr& nén ngay cang
nghiém [3, 4], cung v6i su khong 6n dinh trén thi
truong va viéc tang gia vat lieu dau vao, da khién
cho viéc thay d6i mo hinh san xuét tré thanh mot
van dé khong thé tranh khoi déi voi cac nudc dang
phat trién, bao gom ca Viet Nam. Mo hinh nudi
tom cong ngheé cao khong chi gitup kiém soat toan
bo chu trinh nuoi tom, ting hiéu qua kinh té ma
con giam thiéu 6 nhiém moi truong, diac biet la
phat thai khi nha kinh [5]. Viéc nu6i theo cac tiéu
chuan ching nhan gitp cai thién chat luong tom
nuoi bang viéc kiém soat duoc dich bénh va cac
loai hoa chat, khang sinh stt dung. Nho d6 da dap
tmg duoc yéu cau tir cac thi truong nhap khiu kho
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tinh [6, 7]. Thuc hién nudi tom theo tiéu chuin
Aquaculture Stewardship Council (ASC) khong
chi gitp dam bdao chat luong san phdm ma con
quan tAm dén moi trudng va xa hoi.

Hiéu qua tai chinh va tiéu thu nang luong
trong nuoi tom, dic biét 1a tom thé chan trang, da
duoc nghién ctru nhiéu tai Viet Nam. Cac cong
trinh trong nuoc tap trung vao danh gia chi phi san
xuat, loi nhuan va mo hinh canh tac [8 - 12].
Nhirng nghién cttu nay da sit dung céong cu phan
tich tai chinh cho cac mé hinh nuéi tébm thé chan
trang & cac tinh viing déng bang song Ctru Long.
Gan day, nghién cttu ctia Vo Nam Son va cs [13],
Tién va cs (2019) 14] da m& rong pham vi sang
tieu thu nang luong dién, dé xuat huong tiét kiem
va mo6 hinh nang luong bén vitng tai déong bang
song Ctru Long. Tuy nhién, cac nghién ctu trén
chi dung lai @ mot dang nang luong tir dién ning
ma chua tinh toan day da cac yéu t6 nang luong
khac (cac dau vao phuc vu san xuat) va ciing chua
tich hop v6i phan tich chi phi — lgi nhuan trong
moi quan hé voi tong tiéu thu nang luong.

Trén thé gioi, nghién ctu ctia Boyd va cs
(2021) [15] cung céap khia canh so sanh viéc st
dung tai nguyén (dat, nudc, nang luong) gitta nam
quoc gia nuodi tom, trong d6 Viet Nam c6 mirc tiéu
thu tai nguyén trén don vi san luong cao hon so
voi Ecuador. Vi vay, Boyd va cs (2021) [15] da dé
xuat nganh nuoi tom Viét Nam can cai thién hiéu
qua dau vao. Tuy nhién, nghién cttu nay da khong
bao gdm phan tich hiéu qua tai chinh ctia qua trinh
nuoi. Cac nghién cttu khac ctia cac nhom tac gia
Huang va cs (2024) [16], Rong va cs (2025) [17],
Sangsayan va cs (2025) [18] va Le va cs (2025)
[19] cing da khai thac khia canh phat thai khi nha
kinh, trong d6 tiéu dung nang luong la mot hop
phan, ciing nhu buéc dau dua cong nghé s6 vao
nghién ctu. Mac du vay, nhiing nghién ctru nay da
chua tich hop céng cu tai chinh cho mot danh gia
ngoai pham vi tic dong moi truong. T nhing
téng quan trén, cé thé thay rang khoang tréng vé
nghién ctru tich hop tai chinh - nang luong cho
cac mo hinh nuoi tom tai Viet Nam 1a ton tai quan
trong va can duoc nghién ctu chi tiét.

Nghién ctu 2 khia canh hiéu qua tai chinh,
tieu thu nang luong (bao gém dién nang, dau

diesel, bat nhua 16t ao) va mdéi quan hé giita chung
trong nuodi tom thé chan trang theo tiéu chudn
ASC da duoc thuc hién tai mot Hop tac xa (HTX)
trén dia ban huyén Pong Hai, tinh Bac Lieu (HTX)
voi quy mo 35 ho nudi va 75 ao nudi dang hoat
dong. Két qua nghién ctu khong chi ding lai &
viéc cung cép cac s6 lieu vé tieu thu nang luong va
chi phi ma phan tich hiéu qua tai chinh giup xac
dinh tinh kha thi va loi ich kinh té€ cta viéc ap
dung céc tiéu chuin bén virng trong thuc té san
xudt nganh tom & déng bang song Ctru Long.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap thu thap dix lieéu

Nghién cttu duoc thuc hién tai HTX nuoi tom
thé chan tring (Litopenaeus vannamei) theo tiéu
chuédn ASC, dir lieu duoc thu thap trong thoi gian
tr thang 01 nam 2023 dén thang 12 nam 2023
thong qua viéc stt dung phiéu phong van da duoc
chuén bi trudc. Tong s6 ao nudi quan sat 1a 75 ao,
bao gom 45 ao dat va 30 ao 16t bat nhua High-
density polyethylene (HDPE). Nguoi tham gia
nghién ctru duoc cam két bao vé thong tin ca nhan
va duoc quyén yéu cau cung cap thong tin cudi
cung ctua nghién ctu.

Céc thong tin thu thap bao gdm cac chi s6 vé
ky thuat va tai chinh ctia mo hinh. Cac thong so ky
thuat bao géom: Mat do nuoi, ty lé song, thoi gian
nuodi, nang suat, kich thuéc tom thu hoach, ty lé
chuyén hoa thitc an (Feed conversion ratio, FCR),
cac dau vao phuc vu san xuat. Cac chi s6 tai chinh
trong nghién cttu duoc kiém toan nhu sau: Chi phi
(thttc an, con giong, cong lao dong gia dinh, cong
lao dong thué muén, hoa chat, dau diesel, dién, vat
tu thiét bi, san pham thic dn bd sung, bat 16t ao)
va gia thanh.

Dir lieu tht cap duoc thu thap tir cac bao cao
khoa hoc da cong bo, bao cao tix HTX, co quan
quan ly nong nghiép va moi truong tai dia phuong.

Nghién cttu phan tich quy trinh nuéi tom tai
trang trai theo céc giai doan bao gom: Chuén bi ao,
tha giong, cho an, cham soc va thu hoach.

2.2. Phuong phap phan tich

Sau khi thu thap, dix lieu da duoc kiém tra, ma
hoéa va nhap vao Microsoft Excel version Microsoft
365 va phan mém IBM SPSS statistics for
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Windows, Version 26. Sau d6, dit lieu da duoc tinh
trung binh, do léch chuén va trinh bay bao gom:
trung binh + d¢ lech chuén, gia tri nho nhat, gia tri
l6n nhat hoac ty lé phan tram. Thong ké so sanh
hiéu qua st dung nang luong va tai chinh gitra 2
mo hinh ao bat va ao dat bang kiém dinh T - mau
doc lap (Independent samples T-test). Sai khac
duoc xac dinh & muc y nghia 5% (p< 0,05).

Phan tich muc tiéu thu nang luong duoc kiém
toan thong qua cac thanh phan chinh nhu sau:
bién nang tiéu thu, luong dau diesel st dung va
luong bat nhira HDPE 16t ao khéu hao.

Phan tich hiéu qua tai chinh: Chi phi dau tw
cho mo6 hinh bao gom téng chi phi (dong/1.000
m?/dot; déng/tan) cho cac hoat dong chinh nuoi
tom nhu thtc an, con giong, hoa chat, vi sinh bo
sung, dién ning tiéu thu, dau diesel, cong lao
dong, vat tu thiét bi chinh (may bom nudc, may
suc khi, may cho an te dong, quat nuéc, may dau
va may phat dién), bat nhya HDPE 16t a0. O mo
hinh nay, chi phi te van, cdp ching nhan va thu
hoach khong bao gém trong nghién ctru vi ho nuoi
da duoc ho tro hoan toan béi don vi lién két chudi
tieu thu.

Doanh thu nuoi tom 1a tong so6 tién ma nguoi
nudi tom thu duogc tir viec ban tom thu hoach tai ao
cho cac doi tac thuong mai. Loi nhuan nuoi tom la

sO tién ma nguoi nuodi tom thu duoc sau khi trir di
téong chi phi. Loi nhuan nuéi tom phu thudc vao
nhiéu yéu to, nhu:

- San luong: La so luong tom duoc thu hoach
tt a0 nuodi, thuong duoc tinh theo don vi khoi
luong (tan);

- Gia ban: La s6 tién ma nguoi nudi tom ban
duoc cho mdi don vi san phidm, thudng duoc tinh
theo don vi tién té (déng) trén moéi don vi khoi
luong (déng/kg).

Loi nhudn (dong/kg) = Doanh thu - Chi phi
Ty suét loi nhun = Loi nhuan Tong chi phi

Loi nhuan ctia moé hinh, ty suat loi nhuan duoc
tinh toan ca khi chi phi bao gom va khong bao
gom chi phi lao dong.

Nang luong chuyén d6i trong mo hinh duoc
tinh theo cong thic sau:

Nang lrong, = A; x CF;

Trong do: Nang luong; la nang luong tuong
duong tir hoat dong 7; A;la di liéu cia hoat dong
i; CF,1a he s6 chuyén d6i nang luong (Conversion
factor) ctia hoat dong 7

Nang ltongy; iy, =2 Nang luong;

Trong do6: Nang luong ;1,512 tong nang luong
tiéu thu ctia mo hinh nuoéi tom.

Bang 1. He s6 chuyén déi nang hrong

| g [ 5[
bién nang M]J/kWh 3,6 [20]
Diesel MJ/L 36,24 [21]
Nhuya HDPE M]/kg 80 [22]

Phan tich hiéu qua dau tu vé nang luong:
Trong nghién ctu nay, dé biéu thi méi quan he
gitta hiéu qua tai chinh (déng) va tiéu thu nang
lwong (M]) tinh trén don vi dién tich mat nuéc ao
nudi (1.000 m?) va trén don vi trong luong tom thu
hoach tai céng trang trai (tdn) mot so chi tiéu tai
chinh duoc st dung dé chia cho téng mtc tiéu thu
nang luong (dong/MJ*1.000 m?*; dong/M]J*tan).
Cac chi tiéu duoc tinh toan dua trén chi phi va loi
nhuan (bao gom chi phi cong lao dong).

3. KET QUA VA THAO LUAN

3.1. Thong tin chung

3.1.1. Thoéng tin chung cua nong ho

Trong nam 2023, cac ho nuoi tom thé chan
trang thuoc HTX tham gia nghién ctu da thé hién
su thich tng va hiéu qua sau hai nam chuyén déi
sang tieu chudn ASC tir nam 2021. Trinh @6 hoc
van cua cac ho rat da dang, tir Tiéu hoc dén Cao
béng, cho thidy kha ning tiép cian cac phuong

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 12/2025 7



KHOA HOC & CONG NGHE

phap nuoéi tom tién tién khong bi han ché boi yéu
to trinh do hoc van. S6 nam kinh nghiém nuoéi tom
tr 3 - 23 nam, v6i trung binh 1a 13,09 £+ 6,32 nam,
chi ra su chénh léch lon vé muc do kinh nghiém
gitta cac ho. Theo Lé Thi Phuong Mai va cs (2021)
[23] cac thanh vién tich lay duwoc kinh nghiém
trong hoat dong nuoéi tom lau nam sé wu thé hon
trong viéc phat hién va xt ly ri ro.

Dien tich trung binh moéi ao nuoi 16t bat la
1.096,67 + 396,09 m? va ao dat 1a 1.983,33 + 309,93
m?; tong so dot thu hoach quan sat trong nam 2023
la 146 dot (trong do6 65 dot thu hoach tir ao bat va
81 dot thu hoach tir ao dat), véi s6 dot thu hoach
trung binh 1a 12,17 + 3,66 dot/ho/nam, cho thay
mutc do hoat dong san xuat 6n dinh ctia cac thanh
vién HTX. Dién tich trang trai va so6 luong ao nu6i
cho thay su da dang vé quy moé san xuat, voi dién
tich trung binh méi ho 1a 21.676,75 + 13.183,51 m®
Két qua phan tich cho thay, co su khac biét ro rét
vé dién tich trung binh gitta ao bat va ao dat, vdi ao
dat co dién tich trung binh 16n hon gan gip doi ao
bat. Piéu nay co thé anh huong dén céac yéu t6 nhu
nang suat nuéi trong va chi phi quan ly. Vé so dot
thu hoach, mac du s6 luong ao dat nhiéu hon ao

bat, nhung ty 1é dot thu hoach gita hai loai ao lai
kha can bang, véi s6 dot thu hoach trung binh méi
nam ctia moi ho 1a twong doi dong déu. Diéu nay
c6 thé chi ra rang du dién tich ao khac nhau, cac
ho nuoi van duy tri duoc moét lich trinh thu hoach
teong do6i 6n dinh.

Quy mo gia dinh va lao dong trong trang trai
c6 su bién dong nhat dinh, voi s6 thanh vién trung
binh tit 3 — 4 nguoi/ho, cung s6 nguoi tham gia lao
dong tryc tiép trung binh 1a 2,08 + 0,51 nguoi/ho,
nhan thay su phu thuoc vao lao dong gia dinh va
su tham gia tich cuc ctia cac thanh vién trong qua
trinh san xuét. Dir liéu khao sat chi ra rang 100%
nam gi6i chiu trach nhiém chinh trong hoat dong
nuoi tom. Diéu nay cho thdy rang nuoi tom la mot
cong viéc doi hoi stic khoe tot dé thuc hién cac
cong viéc nang nhoc ngoai troi, thuong xuyén ti€p
xtc voi moi truong nudc. Két qua nay tuong tu
nhue nghién ctu cta Lé Thi Phuong Mai va cs
(2021) [23] chi ra rang ty 1é nam gioi chiém 86,7%
trong hoat dong nudi trong thiy san va tai Ca Mau
co6 100% nam gidi phu trach cac hoat dong nuoi
tom thé chan trang [24].

Béang 2. Mot so thong tin chung ctia cac hy tham gia nghién ctru

Noi dung bonvi | Caonhat | Thap nhat | Trung binh | Do léch chuin
S6 nam kinh nghiém nuoi tom nam 23 3 13,09 6,32
So6 thanh vién trong ho gia dinh | nguoi 5 1 3,33 0,98
S6 nguoi frong gia dinh tharp gia nguoi 3 1 208 0,51
lao dong trong trang trai
Dién tich trang trai m’ 50.000 2.800 21.676 13.183

3.1.2. Cédc chi tiéu ky thuat chinh cua mo hinh
nuoi tom thé chan trang theo tiéu chuian ASC

Mat do nudi tom thé chan trang trung binh dat
281,02 + 118,34 con/m? phan anh su can nhac
gitta viec t6i da hoa san luong va dam bao stic
khoe ciing nhu ty 1é song cta tom. Trong nam
2023, mat do tha nuoi trung binh ctia 140 dot thu
hoach & nghién cttu nay cao hon so voi cac nghién
cttu trude dé nhu 75 con/m? [24], 90 con/m? [25],
152 con/m? [8] va 253 con/m?* [23]. Mat do tom
tha nuoi phu thuoc vao nhiéu yéu to nhu trinh do
ky thuat ctia nguoi nuoi trong viéc cham soc va
quan ly stc khoe tom, kha nang dau tu vao trang
thiét bi, thic an, héa chat, mic do hoan thién cta

hé thong ao nuoi, mua vu tha nuoi va kich co tom
[26]. Viéc duy tri mot mat dd nudi hop ly 1a quan
trong dé dat duoc hiéu qua kinh té cao ma van giir
duoc chat luong va stc khée cta dan tom, déong
thoi gidm thiéu nguy co bénh tat do mat do nuoi
qua day dac. Ngoai ra, mat do tha nuoi con lién
quan dén kich co thu hoach va gia ban. Theo
khuyén céo ctia Hoang Tung va cs (2016) [27] mat
do6 tha nuoi ctia tom thé chan trang siéu tham canh
nén duoc gioi han trong khoang 200 - 500 con/m?
hoac 300 - 600 con/m? tom [26] néu co sy dau tu
vao trang thiét bi hién dai, tng dung cong nghé
trong moé hinh nuéi, trinh d¢ ky thuat cta nguoi
nudi cao, kha nang quan ly ao tot va cac yéu t6 moi
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truong duoc kiém soat chat ché. Nghién ctu trude
d6 da chi ra rang khi mat do nuoi cao, rui ro ciing
ty lé thuan, doi hoi dau tu cao nhung hiéu suat loi
nhuan thap [26].

Ty lé song ctia tom, v6i gia tri trung binh 1a 0,82
+ 0,06, cung voi s6 ngay nudi trung binh 1a 79,21 +
9,9 ngay, phan anh su quan ly hiéu qua va kha nang
duy tri sttc khoe ctia tom trong suét chu ky nuoi.
Nang suat trung binh dat 4.304 + 1.980 kg/1.000
m?/dot va kich thudc tom thu hoach trung binh 1a
54,93 + 13,05 con/kg, cho thay su chénh léch trong

két qua san xuat, c6 thé do su khac biét trong diéu
kién ao nuoi va phuong phap quan ly. Ty 1é chuyén
hoéa thiuc an (FCR) trung binh 1a 1,09 £ 0,1, tuong
dong voi nghién cttu ctia Nguyén Thanh Long va
Huynh Van Hién (2015) [24] 1a 1,07 va ty 1é song 1a
0,71. FCR mot chi s6 quan trong phan anh hiéu qua
stt dung thitc an va quan ly dinh duong, FCR thap
hon cho thay su t6i wu hda trong viéc st dung
nguon luc va giam thiéu chi phi, trong khi FCR cao
hon c6 thé 1a ddu hiéu cta s can thiét phai cai
thién trong quan ly thic an.

Bang 3. Mot s6 thong tin ky thuat chinh cia mé hinh
No¢i dung Dbon vi Cao nhat | Thap nhat | Trung binh | Do léch chuin
Mat d6 nuoi con/m? 688 19 281,02 118,34
Ty lé song 0,91 0,68 0,82 0,06
Thoi gian nuoi ngay 110 58 79,21 9,90
Nang suat kg/1.000 m?/dot| 10.286 459,09 4.304 1.980
Kich thuéc tom thu hoach con/kg 73 22 54,93 13,05
FCR 1,50 0,92 1,09 0,10

3.2. Banh gia mirc tiéu thu ning leong ctia mo
hinh nuéi tom thé chan tring theo tiéu chudn ASC
tai HTX

Nghién ctu cho thay su khac biét trong viec
tiéu thu nang luong gitta hai m6 hinh nuo6i tém.

Trong d6, mo hinh ao bat tiéu thu nhiéu ning
luong hon so voi mod hinh ao dat & nhiéu khia
canh, bao gom: Dién nang, dau diesel st dung va
nang luwong tir bat nhuwa HDPE (khac biét & muc y
nghia 5%).

Béang 4. So sanh mirc ning luong tiéu thu giita ao bat va ao dat

Ao bat Ao dat
. , Do ,
Noi dung Cao Thap | Trung o .. | Thap | Trung | Do léch
nhit | nhdt | binh | (€0 | Caomhatloo el binh | chudn
chuan

Tinh trén don vi dién tich mat nudc ao nuoi (MJ/1.000 nt’/dot)
Dién nang tieu thu | 47.175 | 360,77 | 10.133 | 8719 | 10425 | 14358 | 2.345 | 2598
Déu diesel sttdung | 35.481 | 3.429 | 12.161 | 8.282 8.382 1.898 4.257 1.578
Bat nh“Z?DPE 1t | 10415 | 2148 | 7.102 | 1.492 625 0 4850 | 14443
Téng cong 72.062 | 10.753 | 29.396 | 10.763 | 15606 | 2.213 | 6.650 | 3.062

Tinh trén don vi san lirong thu hoach (MJ/tin)
Dién nang tieu thu | 8.198 | 52,27 | 1.990 | 1598 | 8.760,99 | 4474 | 84922 | 1.292
Dau diesel sitdung | 7.209 | 496,71 | 1.422 | 1530 | 11599 | 623,65 | 1473 | 1274
Bat nhu’z ?DPE 16t | 3182 | 619.85 | 1422 | 58197 | 82408 | 0 | 2366 | 97.15
Téng cong 12523 | 1558 | 5711 | 2225 | 20360 | 669,86 | 2.346 | 2.323
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Hinh 1. Mtxc ning lrong tiéu thu gitra ao bat va ao dét theo dién tich mét nuéc ao nuédi (a)
va theo san lugng thu hoach (b)

Nhimg két qua nghién ctru trén da cho thay
diém dang chu y nhat 1a muic tieu thu dién nang
ctia mo hinh ao bat cao hon dang ké so v6i mo
hinh ao dat, do cac yéu t6 nhu viéc duy tri moi
truong song tot cho tom bang cach suc khi va bom
nuoc (b6 sung va thay nuoc). Diéu nay co thé duoc
thé hién thong qua su chénh léch vé gia tri trung
binh ctia hai mé hinh: 10.133 + 8.719 MJ/1.000
m?/dot thu hoach cho ao bat va 2.345 + 2.597
M]J/1.000 m?/dot thu hoach cho ao dat.

Ngoai ra, moé hinh ao bat ciing tiéu thu mot
luong dau diesel lon hon so véi mo hinh ao dat.
Trong khi mé hinh ao dat chi tiéu thu trung binh
4.257 + 1.578 MJ/1.000 m?/dot thu hoach (1.422 +
1.530 MJ/tan), mo hinh ao bat da st dung trung
binh 12.161 + 8.282 MJ/1.000 m?/dot thu hoach
(1.473 + 1.742 MJ/tan). V6i mo hinh ao bat tiéu
thu nhiéu dau diesel hon do hoat dong lién quan
dén cac thiét bi nhu may bom nuodc va may phat
dieén. biéu nay khong chi 1am tang chi phi san xuat
ma coOn anh huéong dén moi truong do viéc tiéu thu
nang luong khong tai tao [28].

Mot khia canh dang cha y khac la su st dung
nang luwong tir bat nhua HDPE. Mo hinh ao bat da
tiéu thu nang luong tir bat nhua HDPE & mtic cao
hon nhiéu so voi mé hinh ao dat. Piéu nay co6 thé
duoc thady ro qua su chénh léch vé gia tri trung
binh: 7.102 + 1.492 MJ/1.000 m?/dot thu hoach
(1.422 + 581,97 MJ/tan) cho ao bat va 4850 +
144,43 MJ/1.000 m?/dot thu hoach (23,66 + 97,15
M]J/tan) cho ao dat. Diéu nay khong chi phan 4anh
chi phi vat litu ma con lién quan dén khau hao
nang luong trong qua trinh san xuat va thay thé
bat 16t. San xuat HDPE cha yéu dua vao viéc
chuyén d6i nhién lieu hoa thach thanh nhua, va
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qua trinh nay dong gop vao khoang 90% luong khi
thai tir san xuat nhua [29]. Day 1a mot dang tiéu
thu nang luong gian tiép nhung ciing can duoc
tinh toan trong téng muc tiéu thu ning luwong cua
mo hinh; voi méi 01 kg nhwa HDPE duoc san xuat
ra sé phat thai 3,11 kg-CO.e [30].

Téng nang luong tieu thu ctia mo hinh ao bat
cao hon 4,42 lan so véi mo hinh ao dat xem xét trén
don vi dién tich. Cu thé, mo hinh ao bat c6 muc tiéu
thu trung binh 1a 29.396 + 10.763 MJ/1.000 m?/dot
thu hoach, véi gia tri lon nhat 1a 72.062 MJ va nho
nhat 1a 10.753 MJ/1.000 m?/dot. Trong khi do, mo
hinh ao dat tiéu thu trung binh 6.650 + 3.062
MJ/1.000 m?/dot, gia tri 16n nhat 1a 15.606
MJ/1.000 m?/dot va nhé nhat 1a 2.213 MJ/1.000
m?’/dot. Khi xem xét trén don vi san luong, ao 16t
bat tieu thu nang luong 6.904 + 10.7633.433 MJ /tan,
cao hon mo hinh ao dat 1,48 lan. Su khac biét 16n
trong tiéu thu nang luong nay nhian manh tam quan
trong cta viéc toi uu hoa cac yéu t6 ky thuat va tai
chinh dé cai thién hiéu qua nuoi.

3.3. Phéan tich hiéu qua tai chinh cia mé6 hinh
nudi tom thé chan tring theo tiéu chudn ASC

S Chi phi thy

o 37427213077\
trigu ddng/1.000 m¥/det

209,57 ;64,75\
trigu ddng/ |
\ 1000 m¥/dot /

2N

~

\\\\ - ) '//,/
.(.B.) ) (b)> '
Hinh 2. Co cdu chi phi nuéi tom thé theo tiéu chuidn
ASC bing ao 16t nhira HDPE (a) va ao dat (b)

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 12/2025



KHOA HOC & CONG NGHE

Co cau chi phi nuoi tom thé chan tring nam
2023 gitra hai loai ao trong nghién ctru khong c6 sy
khac biet dang ké (Hinh 2). O ca ao dit va ao bat,
chi phi thitc an chiém ty 1é cao nhat, voi trung binh
& ao lot bat la 301.026.396 + 118.027.958
déng/1.000 m?/dot, tuong duwong khoang 80,4%
ctia téng chi phi, ao dat cé chi phi thtc an trung
binh thiap hon voi 173.025.132 + 58.520.839
déng/1.000 m?/dot nhung chiém ty 1¢ cao hon la
82,6% ctia tong chi phi; twong tu véi cac nghién ctru
trudc do cua D6 Minh Vanh va cs (2016) [31] va
Lé Thi Phuong Mai va cs (2021) [23], chi phi thic
an chiém ty lé cao nhat trong hoat dong nuoi tom
lan luot chiém ty 1é 1a 45,9 - 58,5% va 48,2%. Diéu
nay cho thay ring ao 16t bat c6 thé doi hoi mot
luong thic an 16n hon dé duy tri mat do nudi cao
hoic dé dat duoc nang suat mong muon.

Tuong tu, chi phi con giong trung binh cho
ao 16t bat ciing cao hon, 26.858.598 + 12.462.427
déng/1.000 m?/dot so voi 16.892.678 + 6.584.083
dong/1.000 m?/dot & cac ho ao dat va lan luot
chiém ty le 7,2% va 8,1% trong co cau chi phi. Ao
bat cting chiém nhiéu hon vé chi phi lao dong
gia dinh, 15.029.999 + 8.139.072 d@bng/1.000
m?/dot & ao bat so véi 5.775.996 + 2.744.238
dong/1.000 m?/dot & ao dat. Cac chi phi khac
nhu hoa chat, dau diesel, stt dung dién, vat tu
thiét bi va bat 16t ao déu cao hon & ao bat. O
nghién ctu truéc do, Nguyén Thanh Long va
Huynh Van Hién (2015) [24] ciing nhan dinh chi
phi thitc an, con giéng va thudc héa chat 1a 3 loai
chi phi chiém ty 1é cao nhat trong mo6 hinh nuoi
tom thé chan trang (Bang 5).

Bang 5. So sanh chi tiét chi phi gitta ao 16t bat nhira HDPE va ao dat trong mé hinh

Noi dung Ao bat Ao dat
i Trung binh ‘ Do lech chuan Trung binh Do léech chuan
Tinh trén don vi dién tich mat nudc ao nuéi (dong/1.000 nr’/dot)
Chi phi thtc an 301.026.396 118.027.958 173.025.132 58.520.839
Chi phi con giong 26.858.598 12.462.427 16.892.678 6.584.083
Chi phi lao dong gia dinh 15.029.999 8.139.072 5.775.996 2.744.238
Chi phi hoa chat 7.868.171 6.150.862 5.585.033 4.269.290
Chi phi dau Diesel 6.692.244 4.471.327 2.306.745 838.341
Chi phi st dung dién 6.063.345 4.695.085 1.318.693 1.416.153
Chi phi vat tu thiét bi khac 3.400.538 679.435 932.923 758.099
Chi phi lao dong cong nhat 2.863.743 1.648.850 1.192.746 461.691
Chiphi san pham thican | g6 74 1.974.559 2.527.233 2.290.505
bo sung
Chi phi bat 16t ao 1.624.298 342.449 11.316 33.701
Téng cong 383.576.655 141.917.641 209.568.494 64.751.676
Tinh trén san luong thu hoach (dong/tin)
Chi phi thtc an 53.274.490 4.250.806 52.570.105 5.863.476
Chi phi con giong 5.153.237 3.533.006 5.099.678 1.073.160
Chi phi lao dong gia dinh 2.901.237 1.606.056 1.944.965 1.166.890
Chi phi hoa chat 1.567.882 1.222.127 1.839.211 1.469.814
Chi phi dau Diesel 1.247.602 778.071 798.981 705.054
Chi phi st dung dién 1.183.404 863.774 479.805 725.503
Chi phi vat tu thiét bi khac 685.146 302.684 321.939 300.975
Chi phi lao dong cong nhat 549.249 326.704 421.626 402.042
Chi phi san pham thie an 585.376 572.123 321.939 300.975
bo sung
Chi phi bat 16t ao 324.027 127.901 3.214 8.880
Téng cong 67.471.650 6.114.431 64.306.754 7.613.516
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Nong ho duoc su ho tro ctia cac bén lién quan
trong qua trinh thuc hién nuéi tom theo tieu chuin
ASC bao gom can bo ky thuat, cong ty ché bién, két
noi voi chinh quyén dia phuong, don vi tur van va
chung nhan. Trong nam 2023 ghi nhan c6 100% ho
nuoi cé loi nhuan, ty 1& nay cao hon so véi nghién
cuu cua Lé Thi Phuong Mai va cs (2021) [23] la
76,7% ho c6 loi nhuan. Khi xét dén doanh thu, ao 16t
bat c6 doanh thu trung binh tir hoat dong thu hoach
tom nam 2023 la  646.707.078 + 278.508.516
déng/1.000 m?/dot, gap 1,74 1an so véi ao dat, chi co
372.506.091 + 157.795.539 dong/1.000 m?/dot, khac
biét c6 y nghia thong ké (p< 0.05. Tuong tw, mod
hinh nuéi tom ao bat c6 loi nhuin trung binh cao

hon so v6i mé hinh nuéi tom ao dat ké ca khi da tre
chi phi bao gom cong lao dong (272.433.004 +
172.147.208 dong/1.000 m?/dot so voi 162.937.597 +
99.981.806 dong/1.000 m?/dot) hoidc khong bao gom
cong lao dong gia dinh (287.463.004 + 172.891.457
dong/1.000 m*/dot so voi 168.713.594 + 100.427.153
dong/1.000 m?/dot); tuy nhién do lech chuén cta loi
nhuan & mé6 hinh ao bat cting 16n hon so véi mo hinh
ao dat, cho thay su bién dong lon trong loi nhuan cta
mo hinh nay. Theo Lé Thi Phuong Mai va cs (2021)
[23] loi nhuan nuoi tom thé chan trang ciing co6 su
thay dai 1on tir 16 165 triéu dong/1.000 m?/vu dén loi
nhuén 418 triéu dong/1.000 m?/vu.

Bang 6. Thong tin tai chinh tdng ctia cac hd nuoi tom thé chan tring ASC ao bat va ao dit ciia m6 hinh

Ao bat Ao dat
Noi dun, 5 1é 5 1é
' & Trung binh bo l(iCh Trung binh o lefh
chuan chuan

Tinh trén don vi dién tich mat nudc ao nuéi (dong/1.000 nr'/dot)

Doanh thu tir hoat dong thu hoach tom 646.707.078 | 278.508.516 | 372.506.091 | 157.795.539

Téng chi phi bao gdm lao dong gia dinh | 374.274.074 | 130.774.954 | 209.568.494 | 64.751.676
Loi nhuan (da trir chi phi bao gom congao | o ya0 04 | 170 147008 | 162.937.597 | 99.981.806

dong gia dinh)

Tong chi phi bao k(}i‘i‘l’:lllg gom lao dong gia | 5oo 014 075 | 197.979.973 | 203.792.497 | 64.325.399

Loi nhuan (da trix chi phi chua bao gom | 7 a3 04 | 179,891 457 | 168.713.504 | 100.427.153

cong lao dong gia dinh)

Tinh trén san lrong thu hoach (dong/tin)

Doanh thu tir hoat dong thu hoach tom | 113.791.835 | 17.462.217 | 110.259.008 | 13.984.143

Téng chi phi bao gdm lao dong gia dinh 67.471.650 6.114.431 64.306.754 7.613.516
Loi nhuan (da trir chi phi bao gom conglao |y 00 105 | 19957908 | 45.950.954 | 14.840.599

dong gia dinh)

Tong chi phi bao k(}i‘i‘l)lrlllg gomlao dong gia | o\ 0 119 | 5se3 043 | 62.361.789 | 7.049.961

Loi nhuan (da trir chi phi chua bao gom |19 501 403 | 15611481 | 47.807.219 | 14.656.193

cong lao dong gia dinh)

Mic du vay, & chi s6 ty suét loi nhuan khong
cho thay su chénh léch dang ké giita hai loai ao,
voi ao 16t bat 1a 0,4185 + 0,1059 va ao dat 1a 0,4263
+ 0,0914 khi khong tinh cong lao dong gia dinh;
ca khi khong tinh céng lao dong gia dinh ching
ta déu thay rang khong cé su chénh lech dang ké
gitta hai loai ao (p< 0,05) (Bang 7). Piéu nay cho

thdy rang mac du ao 16t bat c6 doanh thu cao hon,
nhung chi phi dau vao ciing tang twong tng, lam
giam loi nhuan rong. Trong khi do, nghién ctru
cia Nguyén Thanh Long va Huynh Van Hién
(2015) [24], ty suat loi nhuan trung binh cta cac
mo hinh nuoi tom thé chan trang & Ca Mau dat
mtuc 1,66. Trong nghién ctu ctia D6 Minh Vanh
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va cs (2016) [31] vé hiéu qua nuoi tom thé chan
trang tham canh theo cac hinh thtc t6 chic &

DBSCL ghi nhan ty suat loi nhuan dao dong ti
0,85-1,04.

Bang 7. Ty suat loi nhuan ctia cac h ao bat va ao dat trong
mo hinh nuéi tom thé can tring theo tiéu chudn ASC tai HTX

(Pon vi tinh: %)

Ao bat Ao dat
Noi d } 1A
ot dung Trung binh | Do léch chuin | Trung binh bo lefh
chuan
Ty suat loi nhuan khong bao gom 41,85 10,59 42,63 9,14
cong lao dong gia dinh
Ty suat loi nlAluan l.oao‘gom cong lao 39,21 1134 10,84 9,62
dong gia dinh

Phan tich ty 1é loi nhuan trén méi 01 déng chi
phi dau tu vao ao 16t bat mang lai khoang 0,70 +
0,32 déng loi nhuan khi tinh cong lao dong gia
dinh va 0,78 + 0,33 dong khi khong tinh. Trong khi
d6, moéi dong chi phi dau tu vao ao dat mang lai

khoang 0,74 + 0,29 dong loi nhuan khi tinh cong
lao dong gia dinh va 0,79 + 0,29 dong khi khong
tinh. Diéu nay cho thdy rang ao dat c6 thé cé hiéu
qua kinh té cao hon so vdi ao 16t bat, dac biet khi
xem xét chi phi va lgi nhuan rong.

Bang 8. Ty suét loi nhuén cta ao bat va ao dit nuéi theo tiéu chudn ASC

Noi dung Ao bat Ao dat
Chi phi trung binh quy déi 1 1
(da gom cllzio ;E?l;:(l)l gtgiqulift)rilrglhl;)ugo(?; gia dinh) 170£0,32 1 1,74£0.29
(s g coms o i i i 178033 | 1,79+029
(da gdm cmﬁ?gzg gf})lrrrllgcgi::thg(l)l 3(;(‘3;’; gia dinh) 0,70+032 | 0,74+0,29
(chuf?QEZ%? gizglsingo?;yg?f icnnh) 0,780,331 0,19+0,29

Phan tich hiéu qua chi phi gitta hai m6 hinh
ao nudi - ao 16t bat va ao dat - cho thiy rang mic
du ao 16t bat c6 doanh thu cao hon, nhung chi phi
lién quan ciing tang dang ké, dac biét 1a chi phi
thttc an va con giong. Diéu nay lam giam ty suat
loi nhuan tong thé va doi hdi su can nhic ky
luong trong quan ly san xuat tom dé dam bao loi
nhuan to6i wu. Viéc ap dung cac bién phap tiet
kiém chi phi va t6i vu hoéa quy trinh san xuat
khong chi giup cai thién ty suét loi nhuan cho ca
hai mo6 hinh ao nuéi ma con dam bao su phat
trién bén vimg ctia nganh trong diéu kién bién
do6i khi hau (BDKH). Danh gia ty suat loi nhuan
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dua trén so lieu cu thé va chi tiét cung céip cai
nhin chinh xac hon vé hiéu qua kinh té ctia moi
mo hinh, tir d6 ho tro cac nha quan ly trong viéc
dua ra quyét dinh dau tu hop ly. Diéu nay khong
chi giup ting cuong kha nang canh tranh cta cac
ho nuoi trong nudc va trén thi treong quoc té ma
con gop phan vao viéc thich tng voi BDKH, dong
thoi dap tng nhu ciu ngay cang cao cta nguoi
tieu dung vé san pham thiy san bén vitng. Nhin
chung, viec 4p dung tiéu chuidn ASC trong nudi
tom khong chi 1a mot lea chon dao ditc ma con la
mot quyét dinh kinh doanh sang suét, gitp cac
ho nuoéi tom toi vu héa loi nhuan trong khi dong
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gop vao viéc bao vé moi truong va thich tng voi
BDKH. Day la mot budc di can thiét dé dam bao
su phat trién lau dai va bén vitng ctia nganh nuoi
tom, dac biét trong boi canh thach thic cua
BDKH ngay cang gia tang.

3.4. Hiéu qua dau te vé ning luong

Trong boi canh chi phi nang luong ngay cang
dong vai tro quyét dinh trong co cau gia thanh san

xuat thiy san, viéc luong hoa hiéu qua dau tu trén
moi don vi niang luong tiéu thu khong chi la mot
chi s6 ky thuat, ma con 1a mét thudce do chién luoc
cho tinh bén vimg tai chinh ctia mo6 hinh nuoi.
Nghién cttu nay ti€p can dua trén quan diém danh
gi4 hiéu qua dau tu niang leong cta hai mé hinh
nudi tom theo chudn ASC (mo hinh nuoi ao dat va
mo hinh nuoi ao 16t bat).

Bang 9. Hiéu qua dau tu vé niang heong ctia ao bat va ao dat nuéi theo tiéu chudn ASC

DPon vi tinh: dong

Ao bat Ao dat
Noi dung Trung bo lech Trung bo lech

binh chudn binh chudn

Chi phi d€ tao ra 1 MJ nang luong tit vat tu thiy san
dau vao phuc vu san xuat 13.848 5.441 37.588 17.537

(bao gom chi phi lao dong gia dinh)

Chi phi d€ tao ra 1 MJ nang luong tit vat tu thiy san

dau vao phuc vu san xuat 13.353 5.453 36.554 17.114
(khong bao gom chi phi lao dong gia dinh)

Loi nhuan sinh ra tir 1 MJ thong qua vat tu thay san

dau vao dau tu cho qua trinh san xuat 5.375 3.520 3.004 1.843
(da bao gom chi phi cong lao dong gia dinh)

Loi nhuan sinh ra tir 1 MJ thong qua vat tu thay san

dau vao dau tu cho qua trinh san xuat 5.647 3.531 3.111 1.852
(chira bao gom chi phi cong lao dong gia dinh)

Két qua cho thay su khac biét vé chi phi dau
tu dé tao ra 1 MJ nang luong phuc vu hoat dong
nuodi: Ho nuodi theo mo hinh nuéi ao 16t bat chi can
dau tu trung binh 13.848 + 5.441 dong/M], trong
khi ho nuéi theo mo hinh nuéi ao dat phai dau tu
dén 37.588 + 17.537 dong/M] - cao hon gan 2,7
lan. Khoang chénh léch nay phan anh su toi wu
trong thiét ké va van hanh hé thong ctia mo hinh
nudi ao 1ot bat, dic biéet 1a he thong suc khi va tieu
hao dién nang. Cac nghién ctu trudc day da chira
rang hé thong suc khi va quat nudc 1a nhimg ciu
phan tieu thu nhiéu niang luong nhat trong nuoi
tom tham canh [17, 32]. M6 hinh ao 16t bat thuong
duoc trang bi cac thiét bi suc khi hiéu suat cao va
hé thong cho an tu dong, giup t6i wu hoa viec st
dung dién, giam chi phi van hanh trén moéi don vi
nang luong dau vao.

Tuy nhién, y nghia quan trong nhat khong chi
nam & muc chi phi dau te, ma con & kha nang tao
ra gia tri tir dau tw. Véi moi 1 MJ nang luong, mo
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hinh nuoi ao 16t bat mang lai doanh thu trung binh
24.405 + 11.719 dong va loi nhuan rong 5.375 +
3.520 dong - trong khi mo hinh nudi ao dat tao ra
doanh thu cao hon (64.758 + 28.922 déng) nhung
loi nhuan thap hon (3.005 + 1.844 ddng), do chi phi
van hanh cao hon da bao mon bién loi nhuan.

Két qua nghién ctru cho thdy mic doanh thu
khong phan anh toan dién hiéu qua tai chinh néu
khong dat trong moéi twong quan voéi chi phi nang
luong dau vao. M6 hinh nudi ao 16t bat, mac du c6
doanh thu théap hon, lai mang lai gia tri rong trén
moi don vi nang lwong cao hon, cho thay hiéu qua
kinh té bén ving hon khi xét trong dai han.
Nghién ctru nay ciing da cho thay mot nghich ly
kinh té quan trong: M6 hinh ao dat, du tao ra
doanh thu trung binh trén mo6i MJ cao hon, lai chi
thu vé loi nhuan rong thap hon dang ké so voi mo
hinh ao 16t bat. Diéu nay cé thé duoc ly giai boi
chi phi van hanh cao, cht yéu la chi phi ning
lwong, da tiéu hao bién loi nhuin ctia mé hinh ao
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dat. Két qua nay ciing twong déng véi cac phan
tich tng dung LCA trong nuoi trong thty san, von
chi ra riang giai doan van hanh trang trai 1a giai
doan tiéu ton nhiéu nang luong nhat va co tac
dong 16n nhat dén ca tinh bén vilmg moi truong va
kinh té [33-38].

C6 thé thay rang chi so loi nhuan trén méi don
vi nang luong dau tu (dong/MJ) cé thé tré thanh
mot chi s6 quan trong dé danh gia, lua chon va cai
tién mo hinh nudi tom cong nghé cao trong boi
canh chuyén déi sang nong nghiép tuan hoan,
hiéu qua va c6 trach nhiém véi moi truong.

4. KET LUAN

Két qua nghién cttu cho thdy mo hinh ao 1ot
bat dat san luong va doanh thu cao hon so voi mo
hinh ao dat, song di kém v6i chi phi dau vao cao
hon, dac biét 1a chi phi thitc an va dién nang. Miuc
tiéu thu nang luong trén moéi don vi dién tich va
san luong ctia ao 16t bat cao hon so véi ao dat, cho
thay ap luc cao vé nhu cau tiéu thu ning luong
trong mo hinh nay. Trong khi d6, mé hinh ao dat
tuy c6 doanh thu thap hon nhung lai dat ty 1é loi
nhuan trén chi phi dau tu cao hon, phan anh hiéu
qua tai chinh 6n dinh khi xét dén yéu to tiét kiém
chi phi. Dac biét, khi phan tich hiéu qua dau tu
theo don vi nang lwong, mo hinh ao 16t bat tao ra
loi nhuan rong trén moi MJ nang luong cao hon so
voi ao dat, cho thay su t6i uu hoa trong khai thac
nang luong dau vao dé tao ra gia tri gia ting. Day
la chi s6 quan trong trong béi canh chi phi nang
luong ngay cang tang va yéu cau giam phat thai
trong nuoi trong thuy san. Do do, nghién ciu két
luan rang hiéu qua dau tu nang luong can duoc
xem la tiéu chi quan trong, b6 sung cho céac chi s
kinh té truyén thong, nham phuc vu viéc ra quyét
dinh san xuat theo huéng hiéu qua, bén vimg va
than thién moéi truong.
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Abstract

This study was conducted on 39 whiteleg shrimp farming households, encompassing 75 ponds
operating under two farming models: Earthen ponds (EPFM) and plastic-lined ponds (PPFM),
within a cooperative in Dong Hai district, Bac Lieu province. The research compared financial
and energy efficiency between EPFM and PPFM models based on the Aquaculture Stewardship
Council standards in 2023. Data collected included production costs, revenues, profits, and
energy consumption. Results indicated that PPFM consumed 29,396 + 10,763 MJ per 1,000 m2,
equivalent to 6,904 = 3,433 M]J per ton of shrimp at the farm gate, which was 4.42 and 1.48 times
higher, respectively, than EPFM. Feed costs represented the highest proportion of total
production costs in both models, accounting for 80.4% in PPFM (301,026,396 + 118,027,958
VND/1,000 m2/crop) and 82.6% in EPFM (173,025,132 + 58,520,839 VND/1,000 mZ2/crop).
Although PPFM achieved 1.74 times higher revenue compared to EPFM, financial analysis
revealed that EPFM generated higher profit per unit of investment. The differences in energy
consumption and cost-efficiency between the two models were statistically significant. These
findings offer essential insights for aquaculture investors and policymakers, highlighting the
need to balance economic benefits with environmental impacts-particularly energy use-when
selecting shrimp farming systems.

Keywords: ASC, energy consumption, financial efficiency, whiteleg shrimp.
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ANH HUGNG NONG B0 BAM VA LAN
DEN HIEU SUAT XU LY NUOGC THAI SAU BIOGAS
CUA BEO TAI CHUOT (Salvinia molesta)
Ton Thién Giap', Vo Thi Phuong Thao!, Nguyén Ngoc Han?,
Pham Ngoc Han!, Lé Minh Duy?, Tran Khanh Vil, Ngé Thuy Diém Trang®"
! Khoa Moi truong va Tai nguyén thién nhién, Dai hoc Can Tho

"Email: ntdtrang @ctu.edu.vn

TOM TAT

Nghién ctru duoc thuc hién nham xac dinh tiém nang x@ ly nuoc thai sau biogas ctia béo tai
chuot (Salvinia molesta). Thi nghiém duoc bé tri trong diéu kién nha luéi véi 6 nghiém thic 12 ty
1é pha loang nudc thai sau biogas (NT) tir ho chin nuoi heo véi nudc song (NS) bao gém: 5% NT
+95% NS (NT1), 10% NT + 90% NS (NT2), 20% NT + 80% NS (NT3), 30% NT + 70% NS (NT4), 40%
NT + 60% NS (NT5) va 50% NT + 50% NS (NT6). Cac nghiém thic dugc bo tri hoan toan ngau
nhién véi 3 lan lap lai. Mat do beéo 158 g/thung (tuong dwong voi 158 g cho 0,15 m? dién tich xi
ly) duoc ap dung dé xir Iy nude thai voi thé tich moi thung 1a 35 L (25 cm). Thoi gian luu nuoc
trong he thong duoc thiét 1ap 15 ngay va mau nudc duoc thu dinh ky 5 ngay/lan. Sau 15 ngay van
hanh, cac chi tiéu chat luong nuoc dau ra gom: pH, COD, TP déu dat trong giéi han cho phép
theo QCVN 62:2025/BTNMT (cot B). Hieéu suat xtt Iy COD ctia cac nghiém thic NT1, NT2, NT3,
NT4, NT5, NT6 lan luot dat 77,2; 72,1; 79,4; 75,6; 82,8; 72,5%. Twong tu, hiéu suat loai bd téng
dam vo co (TIN) dat 98,1; 98,4; 98,8; 99,0; 99,1; 98,6% va TP duoc loai bo véi hiéu suat tuwong tng
1a 96,5; 86,6; 98,3; 96,3; 98,1; 90,3%. Trong do, NT3, NT4, NT5 cho hiéu qua xtt Iy dong thoi COD,
TIN va TP t6t nhat. Diéu nay cho thdy, nong d6 dau vao khoang 216,0 - 248,0 mg COD/L, 13,9 -
29,7 mg TIN/Lva 5,2 - 8,3 mg TP/L cta NT3, NT4, NT5 la t6i wu cho hoat dong hap thu cta béo
tai chuot cting nhu cac qua trinh vi sinh vat cong sinh, gitp hé théng van hanh 6n dinh va dat
hiéu qua xtt ly vuot troi. Khoi luong tuoi béo tang gap 2,08 - 2,18 1an sau 15 ngay va cac ty 1é pha
loang khong anh hudéng dén sinh truéng cta cay. Xt ly bang beéo tai chuot la giai phap sinh hoc
hiéu qua, chi phi thap, dé 4p dung cho h¢ gia dinh déng bang song Ctru Long trong moé hinh
VACB.

Tt khoéa: Beo tai chuot, dam, hiéu suat xir Iy, nudc thai biogas, lan.

1. AT VAN BE

Mo hinh vuon - ao - chuong - biogas (VACB)
duoc khuyén khich tai Viet Nam dé thuc ddy nong
nghiép tuan hoan bén vimg, tan dung chat thai
chan nuoi san xuat khi sinh hoc (biogas) va giam 6
nhiém moi truong. Theo Nguyén Trong Tuyén
(2024) [1], c6 khoang 35% ho chan nudi xt ly chat
thai bang biogas, tuy nhién, nuéc thai sau biogas
van chita nhiéu chat 6 nhiém hittu co va dinh
duong. Nghién cttu cta Nguyén Tri Thic va cs
(2020) [2] ghi nhan, ham lwong TKN va TP trong
nudc sau tui biogas lan luot 1a 213,97 va 135,41

mg/L, cao hon so voi QCVN 62:2016/BTNMT [3],
la nguyén nhan lam suy gidm chat luong nguon
nuoc ti€p nhan néu khong xit ly triet dé [4].

Giai phap dung thuc vat thay sinh néi nhu:
Luc binh, béo tai tuong, béo tdm duoc wa chuong
do chi phi thiap, dé 4p dung va than thién moi
truong, voi hiéu qua hap thu chat 6 nhiém cao [2].
Beo tai chuot (Salvinia molesta) 1a mot loai duong
xi nudc néi c6 nguon goc Nam My, duoc xem la
thuec vat thay sinh tiém nang trong xit Iy nudc thai
nho toc do sinh trudng nhanh, kha nang tai sinh
manh va hé ré chum phat trién, c6 kha nang hép
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thu hiéu qua cac chat 6 nhiém ma van dam bao
anh sang xuyén qua cOt nuodc, han ché nguy co
che phit bé mat [5]. Két qua nghién ctru cua
Ahmad va cs (2017) [6] ghi nhan, béo tai chuot dat
muc giam 49,7% do mau va 100% COD trong nudc
thai nha may gidy, khang dinh hiéu suat phan giai
chat hitu co rat cao. Két qua nghién ctu cta
Mishra va cs (2018) [7] ghi nhan, loai nay loai bo
78% COD, 67% TDS va 68% SS trong nudc thai dét
nhuom, cho thidy kha ning xit ly déng thoi chat
hitu co (COD), chat ran hoa tan (TDS) va lo Itmg
(SS). Nghién cttu ciia Kumar va Deswal (2020) [8]
tiép tuc chirng minh tiém nang cta loai nay khi ghi
nhan mutc giam 75% COD va 80% phospho (PO,*)
trong nudc thai nha may xay xat gao sau 15 ngay
xtt ly. B6 sung thém bing ching, két qua nghién
ctru ctia Hauwa va Gasim (2020) [9] cho thay, do
duc, PO,P va NH,N giam lan luot 94%, 90,47% va
92,1% chi trong 24 gi¢ trong hé thong thay canh sit
dung beéo tai chuot. Tong hop cac két qua cho
thay, béo tai chudt co kha nang loai bo hiéu qua
nhiéu chi tiéu 6 nhiém httu co va dinh duong, voi
hiéu suat phu thuoc dang ké vao diéu kién moi
truong nhu noéng do dau vao va mac do pha loang
cua nudc thai.

Tai Viét Nam, cac nghién cttu danh gia hiéu
qua xit ly nudc thai sau biogas bang béo tai chuot
con rat han ché, chu yéu tap trung vao nhimng loai
thiy sinh phé bién nhu luc binh va béo tai tuong,
trong khi béo tai chuot duoc ghi nhan c6 nhiéu
dac diém sinh thai va kha nang hap thu dinh
duong vuot troi van chua dugc quan tAm trong boi
canh tng dung cho xtt Iy nudc thai. Do do, nghién
ctru nay duoc thuc hién nham bé sung dir liéu
khoa hoc va dé xuat giai phap xtt ly nudc thai hieu
qua, phu hop cho néng ho. Viéc ung dung béo tai
chuot khong chi giup giam chi phi xt Iy ma con
tao sinh khoi c6 thé @t compost va tan dung nudc
da xtt ly cho tuéi tiéu, qua d6 dong gop vao mo
hinh nong nghiép tuan hoan va bén vimg & déng
bang song Ctru Long.

2. PHUONG PHAP NGHIEN CUU
2.1. Chuén bi thi nghiém

Chuén bi mau nudc thai biogas: Nuoc thai sau
tui biogas duoc thu thap tai ho chan nuéi xa Nhon

Ai, thanh phé Cian Tho (9°5838.6'N
105°40°51.5"E). Ho gia dinh nuéi 7 con heo va st
dung he thong ham biogas dé xtt Iy chat thai chan
nuoi, luong nudce thai sau tii @ moéi ngay khoang
200 - 250 lit. Chat luong nuoc thai sau biogas duoc
tham khao tir cac nghién ctu trude day, cho thay
noéng do cac chat 6 nhiém thuong cao [2] va vuot
gioi han cho phép ctia QCVN 62:2016/BTNMT
[3], khang dinh su can thiét phai xt ly thém. Dua
tren dic diém nudc thai sau biogas trong thuc té
va nhiam xay dung dai néng do phu hop dé danh
gia hiéu qua xt ly ctia béo tai chugt. Nuoc thai sau
khi thu vé pha loang voi nudc song dé dat cac ty lé
la 5, 10, 20, 30, 40, 50%; nudc thai duoc danh gia
chat luong nuoc thong qua cac thong so: Nhiét do,
pH, DO, TDS, EC, COD, N-NO,, N-NO,, N-NH,",
TIN, P-PO,* va TP (Bang 1).

Chuin bi mau cay: Béo tai chudt duoc thu
thap & xa Vinh Vién, thanh phd Can Tho
(9°41°28.28"N 105°25’52.73"E). Chon nhiing cay
béo khoe, khong tia vang va rita sach bang nuodc
may dé loai bo tap chat bam trén ré va la. Trudc
khi bo tri thi nghiém, xac dinh khoéi luong tuoi,
chiéu dai ré, dém s6 14 va chup anh dac tinh ban dau.

2.2. B0 tri thi nghiém

Thi nghiém gém 6 nghiém thuc ty 1& pha
loang nudc thai sau biogas va nudc song (Bang 1):
5% NT + 95% NS (NT1); 10% NT + 90% NS (NT2);
20% NT + 80% NS (NT3); 30% NT + 70% NS (NT4);
40% NT + 60% NS (NT5); 50% NT + 50% NS (NT6).
Thi nghiém duogc bo tri theo kiéu hoan toan ngau
nhién voi 3 1an lap lai trong diéu kién nha ludi cia
Khoa Méi truong va Tai nguyén thién nhién, Dai
hoc Can Tho. Theo két qua nghién ctu cua
Nguyén Tri Thitc va cs (2020) [2], khi st dung béo
tai twong trong xtr Iy nuoc thai biogas, béo biéu
hién ro hién tuong suy giam sinh truéng, tham chi
chét & cac ty 1é 50, 75, 100% nudc thai, trong khi
cac mtuc pha loang thap hon (5, 10, 20% nudc thai)
duy tri dugc kha nang sinh trudong va xir ly tuong
doi tot. Viec tang néng do lén téi 50% ciing nham
danh gia giéi han chiu dung sinh ly ctia beo tai
chuot trong diéu kién thuc té, dong thoi xac dinh
nguong pha loang phu hop nhat dé can bing gitra
hiéu suat xt Iy va sinh truong thuc vat trong cac
hé thong xtt ly sinh hoc & quy mo6 nong ho.
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Bang 1. Chat hugng nudc thai dau vao ciia cac nghiém thirc

QCVN
Chitiéu | Ponvi | NT1 | NT2 | NT3 | NT4 | NT5 | NT6 | Nuocsong | 62:2025/BTNMT
[10]
Nhiét do °C 279 | 283 | 283 28,4 28,4 28,3 | 284+0,01 -
pH - 71 7,1 7,1 7,1 7,1 7,2 7,0+ 0,01 6-9
EC pS/cm | 850 870 830 830 1480 | 1620 | 890+ 0,02 -
DO mg/L 0,8 0,7 0,7 0,6 0,6 0,5 2,9+0,01 -
TDS mg/L | 420 430 460 450 680 790 440 + 0,02 -
COD mg/L | 176,0 | 206,4 | 216,0 | 228,8 | 248,0 | 268,0 | 50,40 + 5,47 <150
N-NO, | mg/L | 0,005 | 0,048 | 0,069 | 0,111 | 0,160 | 0,229 | 0,015+ 0,00 -
N-NO; | mg/L | 0,038 | 0,043 | 0,049 | 0,073 | 0,140 | 0,198 | 0,032+ 0,00 -
N-NH," | mg/L | 6,641 | 8,282 | 13,767 | 20,186 | 29,448 | 44,679 | 0,217 + 0,03 -
TIN mg/L | 6,685 | 8372 | 13,886 | 20,370 | 29,748 | 45,106 | 0,104 + 0,03 -
P-PO,* | mg/L | 1,053 | 1,446 | 2,077 | 3,565 | 4,056 | 6,613 | 0,057 + 0,00 -
TP mg/L | 2,406 | 3,210 | 5277 | 5904 | 8,267 | 11,486 | 0,370+ 0,04 <14

Nudc thai sau pha loang ctia 6 nghiém thic
van con 6 nhiém dang ké (Bang 1), cu thé: Ham
lwong COD (176,0 - 268,0 mg/L) vuot QCVN
62:2025/BTNMT [10]; ham luong N-NH," va TP
van & muc rat cao so voi nghién ctu vé nuodc thai
sau biogas [2]. Diéu nay phan anh tai luong 0
nhiém dau vao 16n du nudc thai da duoc pha loang
o ty 1é 5 - 50%. Ngoai cac chi tiéu quy dinh trong
QCVN 62:2025/BTNMT [10], nghién cttu b6 sung
cac dang dam vo co nhu: PO,*, TIN, EC va TDS dé
danh gia toan dién dac tinh nudc thai va kha nang
hap thu dinh dudng ctia béo tai chuot theo huong
tiép can va ké thira cac nghién cttu trude do6. Tom
lai, chat luong nudc & tat ca 6 nghiém thic chua
dat yéu cau dé thai ra moi truong hoac tai st dung
cho tuodi tiéu, dac biét trong boi canh nguon nuéc
sau biogas hién dang duoc xa truc ti€p vao kénh
tuoi ctia nong ho. Vi vay, viéc tiép tuc xtr ly nudc
sau biogas sau khi pha loang 1a can thiét.

Tién hanh dong 35 L nudc theo timg ty lé
tuong tmg voi timg nghiém thtc cho vao moi
thung nhya kich thudc 50 x 30 x 37 cm (dién tich
bé mat 1a 0,15 m?). Béo tai chuot duoc trong voi
mat do 158 g/thung (béo chiém khoang 25% dién
tich bé mat thuing), gia tri nay duoc lua chon dua
tren két qua nghién ctu cta Munfarida va cs
(2020) [5], Ahmad va cs (2017) [6]. Thi nghiém
duoc thuc hién trong 15 ngay & diéu kién nha luéi
dam bao anh sang cho cay sinh truéng va phat
trién (Hinh 1). Khoang thoi gian nay duoc lua
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chon dua trén dac diém sinh truéng ctia béo tai
chuot, khi loai nay thuong dat toc do hap thu dinh
duong cao nhat trong 10 - 15 ngay dau trudc khi
khoi luong cay bat dau bao hoa. Moc thoi gian nay
cing phu hop véi cac nghién ctu trudce, beo tai
chuot cho hiéu suat xit ly t6i wu trong khoang 12 -
15 ngay [7, 8].

5

158 gbdo-35 L 158 gbo+3SL

158 gb20+35L

20% NT + 80% NS

10%NT +90% NS
J

158 gbéo+35L 158 gbeéo+35L

40% NT +60% NS 50% NT + 50% NS

Két thiic thi nghiém
(15 ngay)

Hinh 1. M6 phong thi nghiém

2.3. Phuong phép thu va phan tich miu nuéc
va mau cay

Mau nudc duoc thu voi tan suat 5 ngay/lan,
tan suat nay phan anh day da cac giai doan sinh
truéng chinh ctia béo tai chuot bao gdm: Giai doan
thich nghi, ting truéng manh va 6n dinh, dong
thoi dam bao tinh ké thira phuong phap theo két
qua nghién ctru ctia Nguyén Thi Hong Nho va cs
(2021) [11], gitp danh gia chinh xac hiéu suat xt
ly qua thoi gian. Viéc thu mau duoc thuc hién vao
budi sang trong khoang thoi gian tir 7 - 8 gio.
Luong nudc dugc theo doi va bé sung bang nudc
song dé bu cho luwong nudc da bay hoi, ghi nhan
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thé thich nudc dugc b6 sung. Nudc song st dung
dé b6 sung duoc phan tich day du cac chi tiéu va
trinh bay trong bang 1, cho thay bién do dao dong
cta cac thong s6 hep va 6n dinh gitta cac lan b6
sung; dong thoi luwong nudc bé sung nhod so voi
tong thé tich thi nghiém. Vi vay, chat luong nudc
song khong anh huong dang ké dén két qua thi
nghiém va khong lam sai léch danh gia hiéu suat
xtr Iy ctia beo tai chuot [2, 9]. Cac chi tiéu trong

nuoc géom: Nhiét do, pH, DO, TDS, EC duoc do
truc tiép tai hién truong bing may chuyén dung
(Bang 2). Cac chi tiéu hoéa tinh nuéc con lai duoc
phan tich tai cac phong thi nghiém tai toa nha RLC
thuoc B6 mon Khoa hoc Moéi truong, Khoa Moi
truong va Tai nguyén thién nhién, Pai hoc Can
Tho theo quy trinh tiéu chuidn danh gid nuoc va
nudc thai [12].

Bang 2. Phuong phap phan tich mau nuéc theo chudn

STT Chi tiéu Don vi Phuong phap phéan tich
1 Nhiét do °C Do truc tiép bang may DO (Hanna 9146)
2 pH - Do truc tiép tai hién truong bang may pH (Hanna 8424)
3 EC mS/cm Do truc tiép bang may EC cam tay (Hanna 99300)
4 DO mg/L Do truc tiép bang may do DO cam tay (Hanna 9146)
5 TDS mg/L Do truc tiép bang may do EC cam tay (Hanna 99300)
6 COD mg/L Phuong phap chuin do bang FAS
7 N-NO, mg/L Phuong phap colorimetric [12]
8 N-NO; mg/L Phuong phap Salycylate, 4500-B [12]
9 N-NH,* mg/L Phuong phap indophenol blue [12]
10 P-PO* mg/L Phuong phap axit ascrobic [12]
11 TP mg/L Phuong phap axit ascrobic [12]

Khoi luong béo tai chuot duoc xac dinh tai 5,
10, 15 ngay bang cach can toan bo sinh khoi béo
trong moéi bé dé ghi nhan khoi luong tuoi tong.
Viéc theo doi khoi luong tuoi giup danh gia truc
tiép su bién dong sinh trudng cta béo tai chuot
qua cac giai doan sinh truéng va xit Iy nudc thai.

2.4. Phuong phap xtx Iy s6 liéu

S6 lieu duoc tong hop, tinh toan bang phan
mém Microsoft Excel 2013. Sit dung phan mém
thong ké Statgraphic Centurion XV (StatPoint,
Inc., Hoa Ky) d€ phan tich phuong sai mot nhan to
(One-way ANOVA). So sanh trung binh cac
nghiém thtc dua vao kiém dinh Tukey ¢ muc y
nghia 5% dé so sanh su khac biét gitta cac nghiém
thic va thoi gian xt ly. St dung phin mém
Sigmaplot 14.0 (San Jose, California, Hoa Ky) dé
vé biéu dob.

Chat luong nudc sau xtr ly duoc so sanh voi
QCVN 62:2025/BTNMT [10], cot B, tuong duong
muc B & bang 2 va 3 cua QCVN 08:2023/BTNMT
[13]. Pay la cac nguong giéi han ap dung cho
truong hop nuoc thai duoc x4 ra ngudén nudc tiép
nhan 1a kénh, song khong dung cho muc dich cap
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nuoc sinh hoat. Diéu nay phu hop voi thuc té tai
néng ho, noi nudc thai sau biogas thuong duoc xa
truc tiép ra kénh/rach noi dong, cac thay vuc cé
chttc nang tudi tiéu, tiéu thoat nudc va khong yéu
cau chat luong cao nhu muc dich cip nuoc sach.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dién bién gi4 tri nhiét do, pH, EC va ham
luong TDS

Két qua cho thay, ty lé pha loang nuoc thai
khong anh huéng dén nhiét do nudc trong suot
qua trinh x Iy (p > 0,05; hinh 2A), ngoai trir thoi
diém 15 ngay (p < 0,05) va khong c6 su khac biét
gitta cac dot thu mau (p > 0,05), ngoai trir NT1,
NT4, NT6 (p < 0,05) & dot thu mau 15 ngay thap
hon dot 5 va 10 ngay. Nhin chung, nhiét do dao
dong trong khoang 27,5 - 28,5°C, thé hién xu
huéng 6n dinh tuong d6i va gidm nhe & dot 3 so
voi gia tri dau vao. Su gidm nay co6 thé duoc ly
giai boi mat do beo tang cao theo thoi gian, che
pht phan l6n bé mat nudc, lam han ché luong bic
xa mat troi hap thu vao bé va lam giam nhiét do
nudc so voi giai doan dau. Mac du vay, gia tri
nhiét do do duoc van niam trong khoang thich
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hop cho su sinh truéng ctia béo tai chudt (22 -
30°C) va thuan loi cho hoat dong ctia hé thuc vat
va vi sinh vat [14].

— 5N == QCVN 62:2025/BTNMT

in
2
3
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1000 iy i

Gid tri EC

o
2
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0 L
NT1 NT2 NT3 NT4 NT5 NT6
Nghi¢m thirc

NT1 NT2 NT3 NT4 NTS NT6
Nghiém thire

Hinh 2. Dién bién gia tri nhiét do (A), pH (B), TDS
(©), EC (D) cuia cac nghiém thirc theo thoi gian

Ghi chu: * ** *** Sy khac biét co y nghia
thong ké gitta cdc thoi diém thu mau ¢ muic y
nghia lin Iwot 5%, 1% 0,1% dua vao kiém dinh
Tukey HSD (* p < 0,05; ** p < 0,01; *** p < 0,001).
Trong cung mot thoi diém thu mau, cdc chir cdi a,
b, ¢ khdc nhau chi sur khic biét co y nghia thong
ké gitta cdc nghiém thuc theo kiém dinh Tukey
HSD ¢ muic 5%.

Gia tri pH trong nuéc dao dong 6,9 - 7,4 va
nam trong giéi han cho phép cia QCVN
62:2025/BTNMT [10] cot B (6 - 9), thich hop cho
hoat dong ctia vi sinh vat va sinh vat thay sinh va
co sir khac biét gitta cac nghiém thuc trong cung
dot thu mau (p < 0,05; hinh 2B), ngoai trir thoi
diém 5 ngay (p > 0,05). Tuy nhién, trong cung
mot nghiém thic khong c6 su khac biét ro rét
gitra cac thoi diém thu mau (p > 0,05), ngoai trir
NT6 (p < 0,05). Nhin chung, gia tri pH trong nudéc
& cac nghiém thttc c6 xu huéng cao hon hodc xap
xi so v6i gia tri dau vao, cho thay qua trinh xt ly
bang béo tai chuot gop phan 6n dinh va tang nhe
do kiém ctia moéi truong nudc. Rieng & NT6, &
thoi diém 10 va 15 ngay, gia tri pH thap hon so
voi dau vao va giam thap hon thoi diém 5 ngay, cé
thé do dien tich che phit mit nudc cia béo tang
cao trong moi truong nudc c6 ham luong N, P cao
nhat, lam gidm cuong do chiéu sang vao bé, han
ché qua trinh quang hop lam pH trong nudc
giam. Két qua nay phu hop voi két qua nghién
cuu cua Nguyén Van Cong va cs (2021) [15], su
che pht ctia beo lam giam luong anh sang xuyén

vao bé, khién qua trinh ho hap chiém wu thé hon
so voi quang hop, dan dén gia tang CO, va lam
giam pH so voi do6i ching.

Co su khac biét dang ké gitra cac nghiém thuc
vé ham luong TDS va gia tri EC trong cung thoi
diém thu mau (p < 0,05; hinh 2C) va gitta cac dot
thu mau trong cung mot nghiém thie (p < 0,05),
ngoai trit NT4 d6i voi TDS va NT3, NT4 d6i voi EC
(p > 0,05). Nhin chung, ham luong TDS va gia tri
EC trong nudc déu c6 xu huéng gidm dan theo
thoi gian va thap nhat & thoi diém 15 ngay xt ly,
giam dang ké so voi dau vao. Cu thé, ham luong
TDS sau 15 ngay xit ly theo thit tu NT1 < NT2 <
NT3 < NT4 < NT5 < NT6 lan luot 1a 283,3 < 340,0 <
346,7 < 360,3 < 383,3 < 510,0 mg/L va voi EC la
590,0 < 706,7 < 713,3 < 720,0 < 786,7 < 1.093,3
(1S/cm), gidm 1,55 - 2,40 va 1,08 - 1,48 lan so voi
gia tri dau vao (680,0 - 790,0 mg/L va 850,0 —
1.620,0 pS/cm). Su giam dong thoi ctia TDS va EC
phan anh su gidm ham luong cac chat ran va ion
hoa tan trong nudc thai. Nguyén nhan chu yéu do
qua trinh phan ly ctia cac mudi tan trong nudc
thanh anion va cation, sau do duoc cay hap thu dé
thuc ddy su tang sinh khoi [16]. Ngoai ra, hoat
dong cua vi sinh vat cong sinh cling qua trinh két
tia muoi vo co gop phan lam gidm ham luong ion
hoa tan, tir d6 dan dén ham luong TDS va gia tri
EC giam dang ké so v4i ban dau.

3.2. Dién bién ham luong oxy hoa tan (DO) va
nhu ciu oxy héa hoc (COD)

Ham luong DO gitta cac nghiém thic co su
khac biét dang ké & cac dot thu mau (p < 0,05;
hinh 3A), ngoai trir thoi diém 15 ngay (p > 0,05) va
DO c6 xu huéng ting dan theo thoi gian (p < 0,05).
Nhin chung, ham lugng DO trong nuwéc sau xt ly
cai thién dang ké so voi ban dau, diac biét 1a sau 10
- 15 ngay xir ly. Cu thé, ham luong DO sau 10 - 15
ngay xtt ly & cac nghiém thirc dao dong tir 5,8 - 6,5
mg/L, tang gap 3,22 - 3,82 1an so voi dau vao (1,8 -
1,7 mg/L). Theo QCVN 62:2025/BTNMT [10],
DO khong duoc quy dinh; tuy nhién, doéi chiéu voi
QCVN 08:2023/BTNMT [13], gia tri DO toi thiéu
quy dinh trong cot B 1a > 5,0 mg/L, do d6 ham
luong DO sau xtt ly & cac nghiém thie déu dat cot
B ctia QCVN 08:2023/BTNMT [13]. Bén canh @0,
xu huong tang ctia DO qua cac dot thu mau tuong
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te nhu bién dong nhieét do, cho thdy diéu kién
trong bé ngay cang thuan loi cho qua trinh oxy
héa sinh hoc. Ngoai ra, theo Brix (1997) [17], hé
ré cta thuc vat thay sinh con déng vai tro bé sung
oxy cho moi truong nudc. Cac loai nay co cau triac
réng bén trong than va ré, cho phép van chuyén
oxy tir khong khi qua 14, than xuong ré roi khuéch
tan ra vung nuoc xung quanh. Nho co ché nay,
ham luong DO trong nudc cé xu huong tang dan
theo thoi gian, gop phan cai thién chat luong moi
truong trong bé xtr ly.

—DPluvio —— QCVN 62:2025/BINMT
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Hinh 3. Dién bién ham luong DO (A) va COD (B)
ctia cac nghiém thitc theo thoi gian

Ghi chu: * ** *** Sy khac biét co y nghia
thong ké gitta cdc thoi diém thu mau ¢ mic y
nghia Ian Iwot 5%, 1%, 0,1% dua vao kiém dinh
Tukey HSD (* p < 0,05; ** p < 0,01; *** p < 0,001).
Trong cung mot thoi diém thu mau, cdc chir cdi a,
b, ¢ khdc nhau chi su khic biét co y nghia thong
ké gitia cdc nghiém thirc theo kiém dinh Tukey HSD
o muc 5%.

Ham luong DO trong nudc sau xit ly duoc cai
thién 1a yéu t6 quan trong giup gia ting néng do
oxy trong nudc thuc ddy qua trinh phan hay chat
hittu co, thé hién qua két qua ham lwong COD
giam dang ké so voi dau vao va giam nhiéu nhat &
thoi diém 15 ngay xtt ly (Hinh 3B). Tai thoi diém
15 ngay xt ly, ham luong COD trong nuéc dau ra
ciua NT1, NT2, NT3, NT4, NT5, NT6 c6 su khac
biét dat twong ung 40,0; 57,4; 44,4; 55,7; 42,6; 73,6
mg/L (p < 0,05; hinh 2B). Hiéu suat xit ly COD c6
xu huéng tang dan theo thoi gian xtt Iy (p < 0,05).
Cu thé, hiéu suat xit ly thoi diém 5 ngay cta NT1,
NT2, NT3, NT4, NT5, NT6 dat lan luot 1a 67,8;
66,0; 64,8; 61,6; 69,6; 47,8% va sau 15 ngay xur ly
tang len 77,2; 72,1; 79,4; 75,6; 82,8; 72,5% tuong
ung (Bang 3). Két qua cho thay, NT5 dat hiéu suat

cao nhat, trong khi NT6 mac du ban dau cé hiéu
suat thap nhat nhung cai thién dang ké theo thoi
gian (p < 0,05). Theo Mustafa va Hayder (2021)
[18], viing ré cta thuc vat thay sinh tao diéu kién
thuan loi cho su phat trién cta hé vi sinh vat hiéu
khi, gitp phan hty cac hop chat hitu co phtc tap
thanh dang don gian hon, dong thoi cung cap
nguén dinh dudng cho cay. Két qua nghién ctu
ctia Nguyén Thi Héong Nho va cs (2021) [11] cho
rang, muc do gidam COD phu thudc vao toc do sinh
truéng ctia thuc vat va qua trinh lang tu chat hiru
co trong hé thong, do do viéc toi vu hoa thoi gian
lru nuoc va mat do trong 1a yéu té quan trong dé
nang cao hiéu qua xt ly. Két qua nghién ctru ghi
nhan rang, néng do COD sau xit ly & tat ca cac
nghiém thitc déu thap hon giéi han cho phép theo
QCVN 62:2025/BTNMT [10] cot B (< 150 mg/L),
qua do cho thdy nudc thai sau biogas xt ly bang
béo tai chugt dat tieu chudn xa thai, tuy cao hon
QCVN 08:2023/BTNMT [13] (< 15 mg/L), nhung
do mau la nudc thai sau biogas nén viéc so sanh
voi QCVN 62:2025/BTNMT [10] 1a phu hop, do do
nudc sau xu ly trong nghién ctru nay dap tng cho
phép xa thai theo quy dinh.

3.3. Dién bién ham lueong dam hoa tan

Co su khac biét dang ké gitra cac nghiém thic
O tit ca cac dot thu mau vé ham luong N-NO, (p <
0,05; hinh 4A), ngoai trit NT5 va NT6 (p > 0,05).
Nhin chung, ham luong N-NO, dao dong trong
khoang 0,030 - 0,261 mg/L, v6i xu huong tang so
voi dau vao & dot thu mau ngay tha 5 va 10 so voi
gi4 tri dau vao (0,005 - 0,229 mg/L) va c6 xu huéng
tang cao & NT3, NT4, NT5, NT6, cho thdy qua
trinh nitrate héa chua dién ra hoan toan va diéu
nay phan anh qua trinh oxy héa NH," sang NO,
dién ra manh hon khi nong do dau vao cao. Sau
thoi diém nay, ham luong N-NO, & tat ca cac
nghiém thtc ti€p tuc giam, va dén ngay thut 15,
ham lugng N-NO, dao dong tir 0,003 - 0,086 mg/L
va dat cao nhat & NT6 (0,086 mg/L; p < 0,05). Him
lwong N-NO, & tat ca cac nghiém thirc déu duy tri
& muc thap va co xu huong tang vao giai doan dau
sau do giam dan. Xu huéng nay phu hop voi két
qua nghién ctu ctia Vo Thi Phuwong Thao va Ngo
Thuy Diém Trang (2025) [19], Nguyén Tién Dat
va cs (2025) [20]. Ngoai ra, béo tai chuot duoc ghi
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nhan c6 kha nang hap thu truc ti€p nitrite va tao
diéu kién thuan loi cho vi sinh vat bam ré thuc
hién quéa trinh nitrate hoa va kht nitrate [17, 18].
Viec NO, khong tich tu va duy tri & muc thap la chi
dau quan trong cho thay hé thong hoat dong on
dinh, khong phat sinh nguy co doc tinh nitrite doi
véi thue vat thay sinh.
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Hinh 4. Dién bién ham lwong N-NO, (A), N-NO,
(B), N-NH,* (C) va TIN (D) ctia cac nghiém thirc
theo thoi gian

Ghi chu: * ** *** Sy khac biét co y nghia
thong ké gitta cdc thoi diém thu mau ¢ muic y
nghia lin Iwot 5%, 1% 0,1% dua vao kiém dinh
Tukey HSD (* p < 0,05; ** p < 0,01; *** p < 0,001).
Trong cung mot thoi diém thu mau, cdc chir cdi a,
b, ¢, d, e khdc nhau chr su khac biét co y nghia
thong ké gitta cdc nghiém thirc theo kiém dinh
Tukey HSD ¢ murc 5%.

Ham luong N-NO; trong nudc sau xit Iy co xu
huéng thap hon so véi dau vao va cé su bién dong
qua cac moc thoi gian thu mau (p < 0,05; hinh 4B),
ngoai trit NT1, NT2, NT6. Cu thé, ngay thit 5, ham
luong N-NO, dao dong 0,010 - 0,062 mg/L va
khong co6 su khac biét gitta cac nghiém thic (p >
0,05). bén ngay tht 10, ham luong N-NO; dao
dong 0,010 - 0,062 mg/L va c6 su khac biét gitta
cac nghiém thuc, dat gia tri cao nhat & NT6. Dén
ngay thit 15, N-NO; gidm manh & hau hét nghiém
thic ngoai trit NT6. Nhin chung, ham luong N-
NO; trong nuodc sau xtt ly ¢ tat ca thoi diém déu
thap hon dau vao, cho thay hé thong khong tich tu
nitrate. Mac du ham lugng N-NO; khong duoc quy
dinh trong QCVN 62:2025/BTNMT [10] va QCVN
08:2023/BTNMT [13], viéc theo doi thong s6 nay
van quan trong dé danh gia rai ro 6 nhiém nitrate
doi voi ngudn nudc va hiéu qua xt ly nito. Ham
luong N-NO, duy tri & mtc thdp phan anh dong

thoi nhiéu co ché loai bd, bao gom: Khit nitrate
trong cac vi vung ky khi boi cac vi khuidn nhu
Pseudomonas, Alcaligenes va Bacillus, hap thu
nitrate boi béo tai chuot thong qua viing ré va qua
trinh dong hoéa tai 14; cting nhu nitrate héa mot
phan tr N- NH,” nho hoat dong ctia vi khuin
Nitrosomonas va Nitrobacter, dac biét ro & NT6.
Két qua nay phu hop voi két qua nghién ctru vé vai
tro ctua thuc vat thay sinh trong viéc ting cuong
qua trinh nitrate héa-khr nitrate va giam tich lay
N-NO; trong nuéc [18, 21].

Két qua phan tich thong ké cho thiay, ham
luong N-NH,* c6 su khac biet dang ké gitta cac
nghiém thuc trong cung dot thu mau (p < 0,05;
hinh 4C). Ham luong N-NH,"sau 5, 10, 15 ngay x&
ly giam dang ké so véi dau vao (6,641 - 44,679
mg/L) va gidam nhiéu nhat sau 15 ngay xtt ly (p <
0,05). Cu thé, ham luong N-NH,* trong nudc sau xit
ly 15 ngay & cac nghiém thic NT1, NT2, NT3,
NT4, NT5, NT6 lan luot 1a 0,096; 0,108; 0,151;
0,192; 0,236; 0,442 mg/L. Theo Lé Diém Kiéu va cs
(2015) [22], ion amoni (NH,") duoc chuyén hoa
thanh nitrite (NO,) thong qua qua trinh nitrate
hoéa dudi tac dong cta vi khuan hiéu khi, déng thoi
mot phan NH,* ciing duoc tdo hap thu truc tiép,
cung cap nguon dinh dudong cho su sinh truéng
cua sinh vat thay sinh. Ngoai ra, ham luong N-
NH,* giam nho vao co ché khit N-NH,* cht yéu la
qua trinh nitrate hoa dugc thuc hién trong moéi
truong hiéu khi boi vi khuidn Nitrosomonas va
Nitrobacter [21].

Tuong tu, ham lwong N-NH,*, téng dam hoa
tan (TIN) & cac nghiém thic c6 su khac biét dang
ké trong cung dot thu mau (p > 0,05; hinh 4D) va
c6 xu huéng gidm dan theo thoi gian xtt ly va dat
thap nhat sau 15 ngay xtt ly (p < 0,05). Cu thé, ham
luong TIN sau 5, 10, 15 ngay xtt ly & cac nghiém
thitc dao dong twong ung 1a 1,740 - 12,179; 0,328 -
3,716; 0,126 - 0,599 mg/L va dat gia tri cao nhat &
NT6 > NT5 > NT4 > NT3 > NT2 >NT1. Trong giai
doan 10 - 15 ngay, khi sinh khdéi béo tai chuot bat
dau tang va cay budc vao giai doan sinh truéng 6n
dinh, hé ré phat trién da tao diéu kién thuan loi
cho céac qua trinh hép thu dinh dudng, nitrate hoa
va khtr nitrate, dong thoi ho tro hoat dong cta vi
sinh vat tai vung ré. Do do, ham luong TIN sau 15
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ngay xtt ly hiéu qua hon so véi 5 va 10 ngay. Cu
thé, hiéu suat xtt Iy TIN ting manh theo thoi gian
va dat cao nhat & NT3, NT4, NT5 voi cac gia tri lan
luot 1a 98,8; 99,0; 99,1% sau 15 ngay xir Iy (Bang 3).
Bén canh cac co ché sinh hoc, st giam TIN con c6
thé duoc giai thich boi cac qua trinh vat 1y va hoa
hoc tur nhién trong hé théng, bao gom qua trinh
lang co hoc ctia cac hop chat nito dang hat va bay
hoi amoniac (NH;) khi diéu kién pH va nhiét do
thich hop [23]. Nhu vay, su két hop gitra cac co
ché sinh hoc, hoa hoc va vat ly da dong vai tro
quan trong trong viéc lam gidm dang ké ham
lwong TIN trong nudc thai sau thoi gian xir ly.

3.4. Dién bién ham leong lan

Ham luong P-PO,* 1a dang lan (P) vo co hoat
dong manh va 1a dang duy nhat c6 thé duoc vi sinh
vat, tdo va thuc vat hap thu, nén phan anh truc tiép
nguy co phu duong cing nhu hiéu qua x ly lan
trong hé thong nuoc [24]. Ham luong P-PO,*> va TP
c6 su khac biét dang ké gitra cac nghiém thtc trong
cting dot thu mau (p < 0,05; hinh 5) va c6 xu huéng
giam dan theo thoi gian xt Iy (p < 0,05). Ham lwong
P-PO,* va TP sau 15 ngay xt ly 1an luot 1a 0,045;

0,332; 0,073; 0,205; 0,130; 0,886 mg/L (P-PO,*) va
0,084; 0,429; 0,085; 0,220; 0,160; 112 mg/L (TP),
twong tmg NT1, NT2, NT3, NT4, NT5, NT6. Hiéu
suat xtt ly TP ciing dat cao nhat & NT1, NT3, NT4,
NT5. voi cac gia tri tuong tmg la 96,5; 98,3; 96,3;
98,1% sau 15 ngay (Bang 3). Béo tai chugt khong
chi hap thu dang phot phat hoa tan ma con gop
phan loai bé cac dang P khac thong qua qua trinh
hap thu dinh duong vao mo thuc vat, lang dong co
hoc va chuyén hoa sinh hoc tai viing ré [18], tir d6
cai thién chat luong nudc dau ra va 6n dinh hon so
voi thoi diém ban dau. Két qua nghién citu cho
thay, ham luong TP sau 15 ngay xt Iy bang béo tai
chuot giam dang ké so voi dau vao va dat gia tri
niam trong khoang gioi han cho phép cia QCVN
62:2025/BTNMT [10] cot B (TP < 14 mg/L), mac
du van cao hon so voi QCVN 08:2023/BTNMT [13]
(TP < 0,3 mg/L); tuy nhién vi day la nudc thai sau
biogas nén viec so sanh véi  QCVN
62:2025/BTNMT [10] 1a phu hop va cho thay nuéc
sau xtt ly da dat tiéu chuén xa thai. Diéu nay chung
to hé thong xtt ly stt dung béo tai chuot co hiéu qua
cao trong viéc loai bd lan khoi nudc thai, gop phan
cai thieén chat luong nuoc thai dau ra.

— 5N =3 10N 15N —Biuvie — —  QCVN 62:2025/BTNMT
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Hinh 5. Dién bién ham luong P-PO2> (A), TP (B) ctia cac nghiém thiic theo thoi gian

Ghi chii: * ** ***: Sir khdc biét cé y nghia thong ké gitta cdc thoi diém thu mau ¢ muic y nghia lan

lrot 5%, 1%, 0,1% dua vao kiém dinh Tukey HSD (* p < 0,0.

y **p < 0,01 *** p < 0,001). Trong cung mot

thoi diém thu mau, cdc chir cdi a, b, ¢, d, e khdc nhau chi su khdc biét co y nghia thong ké giita cdc

nghiém thitc theo kiém dinh Tukey HSD ¢ mutc 5%.

Bang 3. Hiéu sudt xtt Iy COD, TIN, TP ctia cac nghiém thirc

_ ) Thoi diém thu mau
Nghiém thuc
5 ngay 10 ngay 15 ngay
Hiéu suat xttly COD (%)
5% NT + 95% NS (NT1) 67,8 + 6,88 73,94+ 1,89 77,28 + 1,64
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10% NT + 90% NS (NT2) 66,0 + 1,57 68,98 + 2 33 72,14+ 2,02

20% NT + 80% NS (NT3) 64,85+ 1,70 67,15 + 2 26 79,44 + 3 07

30% NT + 70% NS (NT4) 61,65+ 1,07 64,8 + 0,81 75,6 + 2,65

40% NT + 60% NS (NT5) 69,6%* + 5,31 70,95 + 5 59 82,84+ 215

50% NT + 50% NS (NT6) 47,85 + 3,88 66,94 + 3 84 72,5+ 3,03
Hiéu suat xtx Iy TIN (%)

5% NT + 95% NS (NT1) 73,9% + 521 95,1% + 2,60 98,14 + 0,32
10% NT + 90% NS (NT2) 54,25 + 4,16 93,34 + (0,98 98,44 + (.37
20% NT + 80% NS (NT3) 57,4 + 2,51 90,35 + 2,36 98,84 + (0,15
30% NT + 70% NS (NT4) 60,7 + 1,71 88,15 + 0,60 99,04 + 0,14
40% NT + 60% NS (NT5) 66,05 + 1,17 89,85 + 0,71 99,14 + 0,27
50% NT + 50% NS (NT6) 73,0+ 0,77 91,78 + 0,50 98,6%% + 0,17

Hieu suat xtt Iy TP (%)

5% NT + 95% NS (NT1) 77,24 + 2 99 91,25 + 0,55 96,5 + 1,72
10% NT + 90% NS (NT2) 63,95 + 5,31 84,14 + 0,03 86,6 + 2,65
20% NT + 80% NS (NT3) 66,4* + 0,18 92,285+ 0,20 98,34 + 1,02
30% NT + 70% NS (NT4) 66,9°° + 0,61 91,45+ 0,17 96,3% + 3,16
40% NT + 60% NS (NT5) 53,5 + 4,81 90,3% + 0,08 98,14 + 0,61
50% NT + 50% NS (NT6) 33,55+ 3,22 89,84+ 1,15 90,3 + 2,04

Trong cung mot thoi diém thu mau, cdc chi¥ cdi a, b, ¢, d khdc nhau chi su khac biét co y nghia
thong ké giita cdc nghiém thic theo kiém dinh Tukey HSD ¢ muic 5%. Trong cung mot nghiém thirc, cdc
chir cdi A, B, C khdc nhau chi sir khac biét ¢ y nghia thong ké giita 3 thoi diém thu mau theo kiém dinh

Tukey HSD ¢ miic 5%.

Tom lai, nhing két qua trén phan anh qua
trinh hap thu va chuyén hoa chat hitu co, N va P
dién ra lién tuc theo thoi gian trong hé thong xit ly.
Su khac biét gitta cac nghiém thitc cht yéu phan
anh vai tro nong do chat 6 nhiém trong nudc thai.
Nghiém thttc c6 nong do chat 6 nhiém thap co ty
lé NT thap (NT1, NT2), ban dau c6 hiéu suat xit ly
COD va TIN cao hon moét s6 nghiém thtc c6 ty lé
NT cao, c6 thé do moi truong nudc duy tri DO tot
hon, thuan loi cho hoat dong ctia vi sinh vat va hap
thu chat dinh duong boi cay thay sinh. Nguoc lai,
nghiém thitc c6 ty 1é NT cao (NT6) ban dau co
hiéu suat thap, co thé do ham luong chat hitu co
cao gay thi€éu oxy cuc bo, han ché hoat dong vi
sinh vat phan hay COD. Tuy nhién, sau 15 ngay,
hé thong thich nghi, hiéu suat ting dang ké,
ching té cay va vi sinh vat dan 6n dinh. Cac
nghiém thac trung gian, dac biet NT5 dat hiéu

suat xtt ly COD, TIN, TP cao nhat, cho thay ty le
pha loang t6i wu can bing gitta ngudn chat hitu co
va dinh dudong doéi dao va moi truong nudc 6n
dinh, tao diéu kién thuan loi cho ca vi sinh vat
phan hay va cay thay sinh hap thu dinh duong. Xu
huéng nay phtu hop v6i co ché xir ly trong hé
thong thuc vat thuy sinh, trong do cay hap thu
chat dinh duong, vi sinh vat phan hiy COD va P,
déng thoi qua trinh thich nghi theo thoi gian gitp
nang cao hiéu suat xt ly [25, 26]. Nhin chung, két
qua cho thdy, ca thoi gian xit ly va néng do chat o
nhiém dau vao déu anh hudng dang ké dén hieu
suat xtt ly COD, TIN, TP, v6i néong do chat o
nhiém dau vao trung binh (NT3, NT4, NT5 c6 gia
tri COD, TIN, TP khoang 216,0 - 248,0; 13,9 - 29,7;
5,2 - 8,3 mg/L) 1a toi uu, pht hop cho cac hé thong
két hop xtt Iy dong thoi COD, TIN, TP trong nudc
thai bang thuc vat thiy sinh.
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Dua trén luu lwong nudc thai sau biogas cua
ho nuo6i 7 con heo (250 L/ngay) va thoi gian luu 15
ngay, thé tich xit ly can thiét la 3,75 m3. Khi ap
dung theo cac ty lé pha loang hiéu qua nhat (NT3 -
NT5, twong tng 20 - 40% NT voi hiéu suat xit Iy sau
15 ngay dat 75,6 - 82,8% COD; 99,0 - 99,1% TIN va
TP 96,3 - 98,3% TP), thé tich hé thong thuc té can
dat 9,4 - 18,8 m3, tuy ty lé pha loang. V6i muc nuéc
van hanh 0,8 - 1,0 m, dién tich ao can b6 tri chi
khoang 9 - 23 m2, phu hop voi diéu kién ho gia

N T 6l g N T4 — p—

Trong lwgng béo (g.’hé'-)

500

dinh. Mat do6 beo tir thi nghiém (= 1,13 kg/m?)
duoc quy déi cho quy mo ho gia dinh, can khoang
10 - 26 kg béo cho mdi hé thong. Cac nghiém thirc
NT3 - NT5 ciing cho cho thdy mo hinh hoan toan
phu hop dé ap dung thuc té cho ho chan nuéi nho
l1é sau biogas, v6i dién tich nhé va hiéu qua xu ly
6n dinh.

3.5. Sinh trueéng ciia béo tai chuft & cac
nghiém thic

5N 3 10N B 15N —Ban diu

NTI1 NT2 NT3 NT4 NT5 NT6

Nghiém thire

Hinh 6. Sinh triedng ctia béo tai chudt & cdc nghiém thirc ty 1& pha loang theo thoi gian

Ghi chu: 5% NT + 95% NS (NT1),; 10% NT + 90% NS (N12),; 20% NT + 80% NS (N13),; 30% NT + 70%
NS (NT4); 40% NT + 60% NS (N15); 50% NT + 50% NS (NT6).

Khoi luong tuoi béo tai chuét tang dan theo
thoi gian va dat gia tri cao nhat sau 15 ngay (p <
0,05; hinh 6), phan anh ro qua trinh sinh truong
phat trién cta cay qua thoi gian. Sau 5 ngay xt ly,
khoi lwong tuoi ctia beéo trung binh 1a 204,7 - 232,3
g/bé, ting 1,3 - 1,5 lan so voi khéi luong cay ban
dau (158 g/bé), cho thdy beéo nhanh chong thich
nghi v6i moéi truong nudc thai va budc vao pha
sinh trudmg tich cuc. Pén thoi diém 10 ngay, khoi
luong tuoi béo tiép tuc gia tang, dat 215,7 - 256,7
g/bé (tang 1,4 - 1,6 lan so voi cay ban dau); tuy
nhién sw khac biét vé khoi luong tuoi gitta thoi
diém 5 va 10 ngay chua that su ro rét, vi day la giai
doan 6n dinh sinh ly khi béo tap trung hoan thién
hé ré va mo sinh duong dé thich nghi voi diéu kién
moi truong, trong giai doan nay, beo uwu tién phat
trién cau truc sinh hoc hon 1a gia tang nhanh sinh
khoi. Dén giai doan 10 - 15 ngay, béo da thich nghi
hoan toan va budc vao giai doan sinh truéng manh,
dat 309,0 - 343,8 g/bé, tuong tng toc do tang sinh

khoi 10,0 - 12,3 g/ngay, ting gap 2,08 - 2,18 lan so
voi cay ban dau. Giai doan nay tring hop voi su
suy giam ro rét nong do cac chat 6 nhiém hiu co
va dinh duong trong nudc thai duoc ghi nhan &
trén, cho thay khi béo budc vao pha sinh truéng
manh, kha nang hap thu va tich lay cac hop chat
chtra nito va phospho ciing duoc ting cuong. Két
qua nghién ctru ctia Nguyén Tri Thic va cs (2020)
[2] cho thay, toc do ting sinh khoi clia béo tai
tuong chi ting 4,83 - 7,07 mg/ngay va khong cé su
khéac biét gitta cac ndng do pha loang, cho thay toc
do sinh truéng va tich lay sinh khéi ctia béo tai
tuong tuong doi cham. Nguoc lai, béo tai chuot thé
hién toc do ting sinh khoi vuot troi va kha ning
bao phu bé mit nudc nhanh, qua do gia tang dién
tich ti€p xdc gitta hé ré va nudc thai, gép phan
nang cao hiéu qua loai bd cac chat 6 nhiém va
khéang dinh tiém nang tng dung cta béo tai chuot
trong cac hé thong xt ly nudc thai sinh hoc quy
mo ho gia dinh. Viéc st dung loai nay khong
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nhitng gitp cai thién chat luong nudc thai nho hap
thu cac chat 6 nhiém ma con gép phan tao nguon
sinh khoi sinh hoc c6 thé tai st dung lam phan
bon hitu co hodc nguyén lieu cho san xuit nang
luong sinh hoc, mé ra huong di bén ving trong
quan ly va tai ché chat thai nong nghiép.

4. KET LUAN VA KIEN NGHI

He thong xt Iy nudc thai sau biogas bang béo
tai chuot cho thdy sau 15 ngay van hanh, cac chi
tiéu chat luong nudc dau ra gém pH, COD. TP déu
dat trong gi6i han cho phép theo QCVN
62:2025/BTNMT cot B. Hieu suat xtit ly COD, TIN,
TP ctia cac nghiém thtc cho thay, hé thong beéo tai
chuot hoat dong hiéu qua, trong d6 cac nghiém
thitc ¢6 ty 1é pha loang trung binh NT3, NT4, NT5
dat hiéu sudt xt ly cao nhat khi xt ly dong thoi ca
ba thong so. Nudc thai c6 nong do chat 6 nhiém &
muc vira phai voi COD, TIN, TP, twong ung
khoang 216,0 - 248,0; 13,9 - 29,7; 5,2 - 8,3 mg/L tai
NT3, NT4, NT5 1a t6i wu cho qua trinh hap thu
chat dinh duong ctia béo tai chuét, ciing nhu cac
hoat dong vi sinh vat cong sinh, giup hé thong van
hanh 6n dinh va dat hiéu qua xt ly cao. Khoi luong
tuoi ctia béo tai chuot ting gap 2,08 - 2,18 lan sau
15 ngay va cac ty 1é pha loang khong anh hudéng
dén sinh trudng cta béo.

Két qua nghién ctru goi y rang, viéc tng dung
béo tai chuot trong hé théng VACB tu nhién tai
nong ho 1a kha thi; tuy nhién can tiép tuc danh gia
trong diéu kién thuc t€ c6 bién dong vé thoi tiét,
anh sang va tai luong nuoc thai nham xac dinh kha
nang duy tri hiéu suat xtt ly lau dai va tinh bén
viing cua mo hinh.
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EFFECT OF NITROGEN AND PHOSPHORUS CONCENTRATIONS ON THE TREATMENT
EFFICIENCY OF BIOGAS EFFLUENT OF GIANT SALVINIA (Salvinia molesta)

Ton Thien Giap', Vo Thi Phuong Thao’, Nguyen Ngoc Han!, Pham Thi Han',

Le Minh Duy’, Tran Khanh Vi', Ngo Thuy Diem Trang!

!College of Environment and Natural Resources, Can Tho University
Abstract

The study was conducted to determine the potential of giant salvinia (Sa/vinia molesta) for
treating biogas effluent. The experiment was conduted in a nethouse with 6 treatments, which
were the dilution ratio of biogas effluent (NT) from pig farms with river water (NS), including of
5% NT + 95% NS (NT1), 10% NT + 90% NS (NT2), 20% NT + 80% NS (NT3), 30% NT + 70% NS
(NT4), 40% NT + 60% NS (NT5) and 50% NT + 50% NS (NT6). The treatments were arranged in a
completely randomized design with 3 replications. A plant weight of 158 g/tank (equivalent to
158 g for 0.15 m? of treatment area) was applied to treat wastewater with each tank volume of 35
L (25 cm). The hydraulic retention time in the system was set for 15 days and water samples
were collected at each every 5 days. After 15 days of operation, the treated water quality
parameters including pH, COD and TP were all within the allowable limits according to QCVN
62:2025/BTNMT (column B). The COD removal efficiency of the treatments NT1, NT2, NT3,
NT4, NT5, NT6 were 77.2; 72.1; 79.4; 75.6; 82.8; 72.5%, respectively. Similarly, the total inorganic
nitrogen (TIN) removal efficiency were 98.1; 98.4; 98.8; 99.0; 99.1; 98.6% and TP was removed
with the respective efficiencies of 96.5; 86.6; 98.3; 96.3; 98.1; 90.3%. In which, the NT3, NT4, NT5
treatments simultaneously provided the highest COD, TIN, TP removal efficiency. This shows
that the inlet concentrations of about 216.0 - 248.0 mg COD/L, 13.9-29.7 mg TIN/L, 5.2 - 8.3 mg
TP/L of NT3, NT4, NT5 treatments are optimal for the absorption activity of giant salvinia as well
as symbiotic microbial processes, helping the system operate stably and achieve outstanding
treatment efficiency. Giant Salvinia fresh weight was increased 2.08 - 2.18 times after 15 days and
the dilution ratios did not affect the plant growth. Using giant salvinia for wastewater treatment is
an effective, low-cost biological solution, easy to apply for households in the Mekong delta in the
VACB model.

Keywords: Salvinia molesta, nitrogen, removal efficiency, biogas effluent, phosphorus.
Ngay nhan bai: 6/10/2025

Ngay chuyén phan bién: 10/10/2025

Ngay thong qua phan bién: 5/11/2025

Ngay duyét dang: 20/11/2025
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BEN SU HAI LONG CUA KHACH HANG
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? Khoa Moi trirong va Tai nguyén thién nhién, Pai hoc Can Tho
"Email: hvtminh@ctu.edu.vn

TOM TAT

Nghién ctru duoc thuc hién nham danh gia tac dong ctia cac yéu to chat luong dich vu dén su hai
long ctia khach hang d6i véi dich vu cép nuée tai Cong ty C6 phan Cap nuoc Tra Noc - O Mon.
Xuat phat tir thuc té Cong ty con ton tai nhiéu han ché nhu: That thoat nudc cao, ap luc nudc
khong 6n dinh, tht tuc phttc tap va dich vu cham sé6c khach hang t6t nhung tinh chuyén nghiép
con han ché, nghién cttu stt dung mo6 hinh SERVQUAL diéu chinh phtt hop véi boi canh Viet
Nam. Phuong phap nghién cttu két hop dinh tinh va dinh lwong, thuc hién khao sat 70 ho dan
dang stt dung dich vu cap nuéc. St dung kiém dinh Cronbach’s Alpha, phan tich nhan t6 kham
pha (EFA) va hoi quy tuyén tinh da bién bang phan mém XLSTAT. Két qua cho thdy, mé hinh
phu hop va gidi thich duoc 51,9% su bién thién ctia sw hai long (R2 hiéu chinh = 0,519). Ba yéu to
c6 tac dong tich cuc dén su hai long gom: Phuong tién hitu hinh, su tin cay va tinh chuyén
nghiép, do an toan. Tir két qua nghién cttu cho thdy, Cong ty C6 phan Cép nudc Tra Noc - O Mon
can tap trung nang cip co s& ha tang, tang tinh chuyén nghiép va ddm bao chat luong nguén
nuoc; déong thoi don gidn hoa quy trinh va cai thién thai do phuc vu dé nang cao su hai long cta
khach hang va phat trién bén vimng trong tuong lai.

Tt khoa: Cap nuoe do thi, chat luong dich vu, mo hinh SERVQUAL, phan tich nhan to kham phd, suw hai
long khach hang.

sé lam thay ddi cac kiéu thoi tiét, gia tang cac hién
tuong thoi tiét cuc doan va gia tang cang thang vé
nuoc [2, 3]. Tuy nhién, hién nay van ton tai tinh
trang nguoi dan st dung nudc lang phi, chua nhan
thire day da vé gia tri cia nudc va nhitng hau qua
nghiém trong do khan hiém hay 6 nhiém nguon

1. DAT VAN DE

Nuoc sinh hoat 12 mot nhu cau can thiét trong
cudc song va stc khoe ctia con nguoi, vi vay viéc
khai thac va stt dung cac nguon nuée sach phuc vu
nhu ciu cta nguoi dan 1a van dé vo cung cap thiét
[1]. Nuoc sach 1a nguoén tai nguyén quy gia va

dong vai tro thiét yéu trong doi song, stic khoe con
nguoi ciing nhu su phat trién kinh té - xa hoi.
Trong boi canh bién d6i moi trudng va do thi hoa
nhanh chong, viéc khai thac, stt dung hop ly va tiét
kiém nguon nudc sach tré thanh van dé cap bach.
Theo uoc tinh cta Uy ban Lién chinh pht vé bién
doi khi hau (IPCC), tac dong dén tai nguyén nudc

nuoc gay ra.

Hién nay, trong nén kinh té thi truong, chat
luong dich vu 1a yéu t6 then chét giup doanh
nghiép nang cao nang luc canh tranh va phat trién
bén vitng, dac biét voi cac don vi cung cap dich vu
cong nhu nganh cap nudc. Viéc cung cap nudc
sach khong chi dap ing nhu cau thiét yéu ma con
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g6p phan bao vé suc khoe cong dong, nang cao
chat luong cudc song va thuc diy phat trién kinh
té - xa hoi cua dia phuong. Tuy nhién, do qua trinh
cong nghiép hoa va bién ddi khi hau, nhiéu nguon
nudc tu nhién nhu séng, giéng da bi suy giam chat
luong, khong con dam bao cho nhu cau sinh hoat
va san xuat [4]. Vi vay, ddm bao ngudn cung cip
nudc sach, 6n dinh va bén vimg cho nguoi dan la
nhiém vu hét stic can thiét.

Cong ty C6 phan Cap nuodc Tra Noc - O Mon,
thuoc hé thong cap nudc do thi, co nhiém vu cung
cap nudc sinh hoat va san xudt cho khu vuc
phuong Tra Noéc va vung lan can. Trong nhiing
nam gan day, cliing voi toc do do thi hoa va su gia
tang dan s0, yéu cau ctia khach hang vé chat luong
dich vu nuéc sach ngay cang cao. Tuy nhién, Cong
ty van dang do6i mat voi nhiéu han ché nhuw: Ty 1é
that thoat nudc cao, ap luc nudéc khong 6n dinh,
tha tuc hanh chinh con phtec tap, chat luong phuc
vu chua dong déu va cong tac cham soc khach
hang chua that sy chuyén nghiép. Vi vay, viéc
nghién cttu tac dong cta chat luong dich vu dén su
hai long ctia khach hang tai Cong ty C6 phan Cap
nude Tra Noc - O Mon 1a can thiét va c6 y nghia
thuyc tién sau siac. Két qua nghién ctu sé giup
Cong ty xac dinh ro cac yéu t6 anh huong dén su
hai long ctia khach hang, tir do dé xuat cac giai
phap cu thé nhdm nang cao chat luong dich vu,
cing ¢6 uy tin, xay dung thuong hiéu va tao dung
moi quan hé bén vitng véi nguoi tieu dung. Pong
thoi, nghién cttu nay ciing gép phan b6 sung co so
ly luan va thuc tién cho linh vuc quan ly dich vu
cong, dac biét trong nganh cap nuodc do thi tai Viet
Nam hién nay.

2. PHUONG PHAP NGHIEN CUU

2.1. Gidi thiéu viing nghién ctru

Khu vgc nghién ctu thudoc phuwong Phudc
Théi va Théi An Dong, thanh pho Can Tho, c6 vi
tri thuan loi ven song Hau va nam doc cac truc
giao thong quan trong (Hinh 1). Pham vi bao gém
cac tuyén duong: Nguyén Van Linh (QL91B),
Nguyén Chi Thanh (TL917), Truong Van Dién,
Ton Puc Thang (QLI1), TLI20, TLI23. Day la cac
tuyén cap nudc do Cong ty C6 phan Cap nuoc Tra
Noc - O Mon quan ly, dong vai tro quan trong

trong viéc cung cap nudc sinh hoat va san xuat cho
khu vuc d6 thi - cong nghiép trong diém truc
thuoc cta thanh pho Can Tho.

Tai khu vuc phuong Tra Noc c6 dia hinh bang
phang, thuan loi cho phat trién do thi va cong
nghiép. Noi day tap trung hai khu cong nghiép lon
la Tra Noc I va Tra Noc 11, 1a trung tAm san xuat,
ché bién quan trong cta thanh pho Can Tho. Dan
cu sinh song dong duc quanh céac tuyén duong
chinh va cho Tra Noc, chu yéu lam viéc trong cac
linh vuc cong nghiép, thuong mai va dich vu.
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Hinh 1. Hé théng mang luéi cdp nudce va khu viee
khao sat
2.2. Co s& ly thuyét

Nghién cttu duoc thiét ké theo huong két hop
dinh tinh va dinh luong, trién khai theo trinh tu
tuan ty kham pha - kiém dinh [5]. O giai doan dau,
thao luan nhém véi cac can bo chuyén trach va
nguoi stt dung dich vu duoc thuc hién dé xac dinh
cac yéu to quan trong anh hudng dén su hai long.
Tiép do, phuong phap dinh luong duoc ap dung
nham do luong va kiém dinh mé hinh ly thuyét
thong qua khéao sat mau 16n, sir dung thang do
Likert 5 muc do [6]. Ly do nghién ctu lwa chon
thang do nay 1a do tinh phd bién va thang do co
kha nang phan anh nhiéu cam xtc khac nhau cta
nguoi duoc hoi [7, 8]. Cach ti€p can nady cung cap
bang chung dinh luong khai quat va chiéu sau
(quan diém chat luong) va phu hop voi cac nghién
ctru xa hoi hoc quan tri [9]. Ngoai ra, thiét ké
nghién ctru mang tinh cat ngang, véi dit lieu duoc
thu thap tai mot thoi diém cu thé.

2.2.1 Xay dung mo hinh va bién do luong
- Co s¢ Iy thuyét ciia mo hinh
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Viéc xay dung mo hinh nghién cttu duoc ké
thtra va phat trién tir khung ly thuyét vé chat luong
dich vu va sy hai long ctia khach hang. M6 hinh
SERVQUAL duogc dé xuat boi Parasuraman va cs
(1988) [10], da duoc st dung rong rai trong nhiéu
linh vuc dich vu. Theo Parasuraman va cs (1988)
[10], chat lwong dich vu dugc hinh thanh tir 5
thanh phan doc lap chinh, bao gém 5 dic diém

long dugc danh gia dua trén mic d6 théa man
chung ctia nguoi dan khi st dung dich vu, 1a bién
phu thuoc chinh ctia mé hinh. Nam bién doc lap,
duoc stra d6i dé phu hop voi boi canh dich vu cong
tai Viét Nam.

- Thang do céc bién nghién ciiu
Dua tréen khung ly thuyét SERVQUAL cac

nghién ctu tng dung tai Viét Nam [13, 14] da phat
trién bo thang do diéu chinh nham phan 4nh dic
thu ctia dich vu cap nuoc sinh hoat. T4t ca cac bién
quan sat duoc do luong bang thang Likert 5 mtc
do (1 = Hoan toan khong déng y = 5 = Hoan toan
dong y) (Bang 1). B¢ thang do duoc chia thanh 5
nhom nhan t6 doc 1lap (REL, RES, ASS, EMP,
TAN) va mot nhan t6 phu thuoc (SAT).

duoc thé hién & hinh 2.

St hai long (SAT) duoc dinh nghia nhu la
“phan tng cam xuc cua khach hang sau khi so
sanh gitta ky vong truéc khi st dung va trai
nghiém thuc t€ nhan duwoc” bi anh hudéng boi
nhimg yéu to nay [11]. Khach hang sé tré nén hai
long hon khi chat luong dich vu duoc danh gia cao
hon hoac tuong duwong véi ky vong [12]. Su hai

Bang 1. Thang do chinh thitc cac bién nghién ctru

Ma bién Nhan t6 Phat biéu do luong
RELL1, 2 Su tin cay Phi dich vu hop ly; thong tin truyén dat dang tin cay
. Luon thuc hién dang cam két; khac phuc su co
REL3, 4 Su tin ¢4 ' ' . T
’ wrtn cay nhanh, khong dé ra sai s6t
REL5 Su tin cay béng ho do nudce chinh xac
, ., Nhan vién luoén san sang phuc vu; nhiét tinh tro gitup
RES], 2 Kha nang @ P '
SL, anang dap ung khach hang ve thua tuc
Gio lam viéc thuan tién cho khach hang; thoi gian
RES3, 4 Kha nang dap ‘ L ’
53, anang dap ung giao dich nhanh chong
RES5 Kha nang dap ung Nhan vién luon kip thoi dap ing yéu cau khach hang
ASSL, 2 Sur dm bao An toan khi giao dich; I}han Ylen tao su yén tam cho
khach hang
ASS3, 4 Sur dm bao Nhan vién cé kler} thuc chuqyen rqnon; nguon nuoc
luén duoc dam bao
EMPL 2 Sur déng cam Lu6n ton trong khaﬁzh hfing; 1}10n quan tam dén mong
muon cua khach hang
EMP3, 4 Sur déng cam Quan tam dén khoAkhafl CUfl khth hang; hi€u biét vé
tam ly khach hang
TANL, 2 Phuong tién hira hinh Nha may, tram céip nu(zc hié{l daii; hé thong duong
ong dan nudc tot
TANS, 4 Phuong tién hiwu hinh boéng phuc nhﬁg vié,n lich su, d(% nhar} dién; c6 nhiéu
chi nhanh/tram cap nuéc
SATL 2 Suhai long Hai long doi V(?’l qua trinh %1a0 (ﬂhch;‘ hai long doi voi
cac phuong tién hitu hinh
SAT3 Su hai long Hai long d6i voi chat luong phuc vu
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Mobi nhan t6 trong mé hinh dugc do luong
bang nhiéu bién quan sat phan anh cac khia canh
cu thé cta dich vu. Cu thé, “su dong cam” thé hién
mutc do quan tam va thau hiéu cta té chic voi
nguoi dan; “su tin cady” phan anh kha nang thuc
hién dung cam két; “kha nang dap tmg” biéu hién
s san sang phuc vu cta nhan vién; “su dam bao”
lien quan dén trinh do chuyén mon, thai do va
nang luc tao niém tin; “phuong tién hitu hinh” bao
gom co s vat chat, trang thiét bi va hinh anh bén
ngoai cua té chuc cung cap dich vu. Méi nhan to
duoc do lwong bang nhiéu bién quan sat phan anh
cac khia canh cu thé ctia dich vu. Vi duy, "su déng
cam" danh gia kha nang hiéu va quan tam cta té
chic déi voi nguoi dan, "sy tin cay" cho thay kha
nang cung cap dich vu dung cam két va "kha nang
dap tng" cho thay mtc do sdn sang phuc vu cia
nhan vién. “Su dam bao” thé hién trinh do chuyén
mon, thai do va kha nang tao niém tin. Trong khi

Sy tin cdy (REL):

REL1. Phi dich vu hop ly

REL2. Théng tin truyén dat dang tin cay
REL3. Luén thye hién dang cam Két
REL4. Khac phyc s ¢ nhanh chong,
khéng dé ra sai sot

RELS5. Bang hé do nuéc chinh xac

—

"phuong tién hitu hinh" bao gdm co s& vat chat,
trang thiét bi va hinh anh bén ngoai cua té chic
cung cap dich vu, "su ddm bao" bao gom thai do,
trinh d6 chuyén mon va kha ning tao niém tin
[12].

Bién phu thudc ctia mo hinh la matc do hai
long téng thé (SAT), duoc do luong thong qua cac
phat biéu nhu: “T6i hai l1ong voi chat luong dich vu
hién tai” hoac “Dich vu nay dap tng duwoc mong
doi ctia t6i”. Mo hinh ly thuyét duoc dé xuat:
SAT = f(REL,RES,ASS,EMP,TAN).

2.2.2. Mo hinh khai niém nghién cuu

Mo hinh khai niém cta nghién cttu duogc thé
hién & hinh 2, trong d6 5 nhan t6 doc lap dai dién
cho céc khia canh cta chat luong dich vu duoc ky
vong c6 anh huong duong dén su hai long téng thé
cuia nguoi dan.

Kha nang dap wrng (RES):

RES1. Nhan vién luén trong tw thé sdn sang phuc
VU
RES2. Nhiét tinh tr¢ gidp khach hang vd thi tuc
RES3. Gi& lam viéc thuan tién cho khach hang
RES4. Thoi gian giao dich nhanh chang

RES5. Nhan vién khéng bao giér qua ban dén ndi
khéng dap trng y&u cau khach hang

S hai long (SAT):

SAT1. Hai lang doi v&i qua trinh giao dich
SAT2. Hai long d(f}i voi cac phwong tién hivu hinh
SAT3. Hai long déi vei chat lwong phuc vu

)

A

T

Sw dam bao (ASS):
ASS1. An toan khi giao dich

khach hang

ASS2. Nhan vién tao sy yén tam cho

Sw déng cam (EMP):

EMP1. Nhan vién ludn ton trong khach
hang

EMP2. Luén quan tam d&n mong mudn

Phuwong tién hivu hinh (TAN):

TAN1. Nha may, tram cap nwdc hién dai
TAN2. Hé thdng duerng dng dén nwoc
tot

ASS3. Nhan vién co kién thic
chuyén mén

ASS4. Ngudn nuée lubn duge dam
bao

cuia khach hang

khach hang

EMP3. Quan tam dén khé khan clia

EMP4. Hidu biét v& tam Iy khach hang

TAN3. Béng phuc nhan vién gen gang,
d& nhan dién

TAN4. C6 nhidu chi nhanh va tram cép
nwédc

Hinh 2. M6 hinh nghién ctru dé xudt

2.3. Thu thap dit lieu va chon méau

Dt liéu duwgc thu thap thong qua khao sat
bang bang héi truc tiép doi voi nhitng nguoi dang
st dung dich vu trong pham vi nghién ctu.
Phuong phap chon mau duoc ap dung 12 mau ngau
nhién phan tang két hop mau thuan tién, nham
bao dam tinh dai dién va kha nang suy rong cta
két qua nghién ctu. Cu thé, téng thé nghién ctu
duoc phan tang theo khu vuc dia ly (phuong
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Phuoc Thoi va Thoi An Dong), trong d6 mdi tang
bao gom cac ho hoac co sé st dung nudc ndm doc
theo cac tuyén duong chinh thuoc pham vi khao
sat. Sau do, mau ngau nhién duoc chon trong timg
tang theo ty 1é s6 luong nguoi stt dung dich vu tai
moi phuong. Trong truong hop viéc chon ngau
nhién gap kho khan do han ché vé thoi gian, danh
sach nguoi dung hodc diéu kién ti€p can thuc té,
phuong phap chon mau thuan tién duogc st dung -
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nghia 1a phong van truc tiép cac doi tuong dé ti€p
can va san sang hop tac trong pham vi khu vuc
nghién ctu.

Trudce khi khao sat chinh thic, da tién hanh
khéo sat thtt trén mot nhom nho dé danh gia do ro
rang va tinh nhéat quan cta cac cau héi. Sau khi
diéu chinh thang do, khdo sat chinh thuc duoc
trién khai. Kich thuéc mau duoc xac dinh dua trén
khuyén nghi ctia Theo Hair va cs (2009) [15], kich
thudc mau toi thiéu nén dat 5 1an so bién do luong
dé bao dam do tin cay trong phan tich nhan to.

Mic du co mau thu duoc thap hon so voi
khuyén nghi. Tuy nhién, nghién cttu ctia Comrey
va Lee (2013) [16] cho rang, van dap tmg yéu cau
vé do tin cay va duoc chap nhan trong cac nghién
ctru c6 pham vi khao sat thuc té bi giéi han. Theo
d6, s6 mau tir 50 - 100 van duoc xem 1a “fair’ (tam
6n) trong nghién ctru xa hoi hoc néu dir liéu dat
cac tiéu chi KMO > 0,6 va Cronbach’s Alpha > 0,7
[16]. Tuong tu, két qua nghién ctru cua Shrestha
(2021) [17] ciing nhan manh ring, mau nhé van cé
thé st dung trong EFA khi dit liéu dong nhat va
cau truc nhan to ro rang. Vi vay, voi 70 bang khao
sat hop le, nghién ctru van dap tmg yéu cau vé do
tin cay thong ke.

2.4. Phan tich dir lieu dinh luong

Phan tinh dinh lwong cta nghién ctu duoc
thuc hién bang phan mém XLSTAT. Toan bo quy
trinh bao gom 3 giai doan: Phan tich nhan to
kham ph4, kiém tra d¢ tin cay cta thang do va hoi
quy tuyén tinh da bién dé xac dinh mtc do anh
hudéng cua ting yéu t6 dén su hai long. XLSTAT
duoc lua chon vi kha nang tich hop truc ti€p voi
phan mém Excel va hé tro nhiéu cong cu phan
tich nhu: Kiém dinh Cronbach’s Alpha, phan tich
nhan t6, héi quy tuyén tinh da bién va kiém dinh
gia thuyét thong ke.

2.4.1. Phan tich nhan to kham pha

Pau tién, do tin cay cta cac thang do duoc
kiém dinh thong qua hé s6 Cronbach’s Alpha,
nham loai bé cac bién c6 hé s6 twong quan bién -
tong nho hon 0,3 [18]. Cac thang do c6 Cronbach’s
Alpha > 0,7 duoc xem la dat do tin cay. Tiép theo,
phan tich nhan t6 kham phé duoc thuc hién dé rat
gon tap hop bién va xac dinh cau trac tiém 4n cta

cac nhan t6. Trudc khi tién hanh phan tich kham
pha, kiém dinh Kaiser - Meyer - Olkin va kiém
dinh Barlett duoc sit dung dé danh gia muac do
thich hop cta di liéu. Gia tri KMO trong khoang
0,5 - 1 va Sig. Bartlett < 0,05 ching to d@ liéu phu
hop cho phan tich nhan t0.

Khi thuc hién EFA trong XLSTAT, phuong
phap trich hé s6 thuong st dung la Principal
Factor Analysis (PFA) v6i phép quay Varimax
nham t6i da hoa kha nang phan biét giita cac nhan
to. Cac bién c6 hé so tai nhan to dudi 30% sé bi loai
va tong phuong sai dat tir 50% trér 1én, ddm bao mo
hinh do luong giai thich tot cau truc dit lieu [15].

24.2. Hoi quy tuyén tinh dé kiém dinh moi
quan hé

Sau khi x4ac dinh duoc cac nhan té chinh,
nghién ctu tién hanh héi quy tuyén tinh da bién
dé danh gia mac do anh hudng cta ting nhan to
doc 1ap dén bién phu thuoc - su hai long (SAT).
Mo hinh héi quy cé dang téng quat theo phuong
trinh 1.

Siwhii long (SAT) = B0 + GIREL + B2RES + B3ASS + 4EMP + BSTAN +¢ (1)

Trong do, cac hé s6 Bi phan anh cuong do va
chiéu huéng tac dong cia ting nhan to doc lap len
st hai long. Mo hinh duoc kiém dinh qua cac chi
s6 thong ké: Gia tri Sig.F < 0,05 thé hién moé hinh
phu hop; hé s6 x4c dinh R? hiéu chinh cho biét ty
lé bién thién ctia su hai long duoc gidi thich boi
cac bién doc lap; chi s6 VIF < 2 dam bao khong
xay ra hién tuong da cong tuyén va hé s6 Durbin -
Watson nidm trong khoang [1,5; 2,5], cho thdy mo
hinh khong c6 su twong quan phan du. Két qua
phan tich hoi quy cho phép xac dinh nhan t6 nao
c6 anh huéng manh nhat dén su hai long cua
nguoi dan, tir d6 lam co so cho cac dé xuat giai
phap cai thieén chat luong dich vu trong thuc tién.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thong tin co ban vé ngudi dugc phong vin

Nghién cttu dugc thue hién nham tim hiéu dic
diém ctia cac ho dan trong khu vuc do Cong ty C6
phan Cap nudc Tra Noc - O Mén cung cép nudc.
Dt lieu dwoc thu thap thong qua khao sat va
phong van ngau nhién 70 ho dan trong pham vi
cap nuoc cua Cong ty, ddm bao tinh khach quan va
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dai dién cho cong dong dia phuong. Két qua cho
thay, nhom tudi 36 - 45 chiém 72%, 1a luc luong
chinh trong quan ly va st dung nudc trong gia
dinh; trong khi nhom trén 46 tudi chiém 27%. Vé
nghé nghiép, lao dong tu do chiém 62%, cong nhan

- vién chie chiém 21% va kinh doanh dich vu
chiém 17%, phan anh co cau nghé nghiép da dang
va dic trung kinh té ctia khu vuc khéo sat.

3.2. Két qua kiém dinh d6 tin cay cua tap de
lieu

Bang 2. Két qua kiém dinh Cronbach c4c nhan to

Nhan t6 danh gid S8 bién Heé so Cronbach’s He so6 tuowig quan bién
Alpha tong

Su tin cay (RLE) 5 0,785 0,486-0,716
Su dap ung (RES) 5 0,834 0,565 - 0,710
Su dam bao (ASS) 4 0,768 0,515- 0,681
Su dong cam (EMP) 4 0,792 0,338 - 0,591
Phuong tién hitu hinh (TAN) 4 0,769 0,364 - 0,746
Su hai long (SAT) 3 0,877 0,666 - 0,858

Hé s6 Cronbach’s Alpha ctia cac nhan t6 dao
dong tir 0,768 - 0,877, déu lon hon 0,7, chung té cac
thang do dat do tin cay tot [16, 18]. Hé s6 tuong
quan bién téng cta cac bién quan sat trong timg
thang do déu lon hon 0,3, cho thay khong c6 bién
nao 1a "bién rac" va tat ca déu "dong gop tich cuc"
cho thang do tong thé (Bang 2). Do ca 2 tiéu
chuén trén déu duoc dap tng, toan bo cac bién
quan sat déu duoc gitr lai dé st dung cho budc
phan tich nhan t6 kham pha EFA [17]. Bang 1 cho
thay cac thang do duoc stt dung trong nghién ctru
la dang tin cay.

3.3. Phan tich nhan t6 kham ph4

Kiém dinh KMO = 0,781 (> 0,5), cho thay do
lon cta twong quan gitta cac bién va thudc tinh
duoc chon trong mau khao sat da diéu kién dé
thuc hien EFA [17]. Kiém dinh vé tuong quan cta
cac bién khao sat Bartlett c6 Sig. < 0,0001, ching
to gia thuyét khong c6 mot moi twong quan nao
gitta cac bién quan sat bi bac bo. Kiém dinh xac
nhan duoc cac bién quan sat c6 moi tuong quan du
manh dé phan tich nhan t6. Két qua cho thay, 5
nhan t6 duoc trich ra c6 4 nhan t6 co gia tri riéng
lon hon 1 va 1 nhan t6 chi dat 0,661, dap tmg tieu
chi ctia Kaiser (1974) [19]. Phuong sai trich téng
cong cua 5 nhan t6 dat duoc 56,784%, cho thay 5
nhan t6 phan tich da giai thich hon mot ntra bién
thién cua di lieu. Pay 1la mic d6 phu hop cho cac
nghién ctru vé hanh vi va chat luong dich vu [15].
Cac hé so tai nhan to cta timg bién déu 16n hon

0,45, dam bao céac bién quan sat c6 muc do hoi tu
tot trong cting mot nhan to.

Can ctr vao két qua ma tran tai nhan to xoay
Varimax & bang 3 cho thdy, 5 nhom nhan t6 méi
duoc thanh 1ap: Nhan t6 1 (F1) bao gdm cac bién
RES1 - RES5 va EMP1, thé hién kha ning sin sang
phuc vu, toc do xtt ly va su ho tro ctia nhan vién
doi voi khach hang. Cac bién nay cé hé so tai cao
nhat trong toan bo moé hinh, phan anh muc do
phan hoi va tac phong phuc vu 1a yéu t6 quan
trong hang dau trong cam nhan chat luong dich
vy; nhan to 2 (F2) gobm: REL1, REL2, REL3, ASS1,
tap trung mo ta do chinh xac, tinh nhat quan trong
viéc thuc hién cam két va kha nang cung cap dich
vu dung nhw da htra, thé hién niém tin cta khach
hang vao t6 chitc cung cap dich vu va tinh chuyén
nghiép trong qua trinh van hanh; nhan t6 3 (F3)
gom: EMP2, EMP3, EMP4, phan 4nh kha ning
lang nghe, thau hiéu va quan tAm dén nhu cau
rieng cta khach hang, day ciing 1a nhom nhan to
mang tinh cam xuc, thé hién yéu to giao tiép va su
quan tam ca nhan - ddc trung cta moéi quan he
dich vu huéng dén con nguoi; nhan t6 4 (F4) bao
gom: TAN1, TAN2, TAN3, mo ta cac yéu to vat
chat nhu co s¢ ha tang, trang thiét bi, dong phuc
va dién mao téng thé cta nhan vién, dai dién cho
hién dién vat ly cta dich vu dong vai tro ho tro
quan trong trong viéc hinh thanh an tuong ban
dau va cam nhan chuyén nghiép cta khach hang;
nhan to 5 (F5) gém: REIL4, ASS2, ASS3, ASS4,
TAN4, dai dién cho cam nhan an toan, tin cay va
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su dam bao trong qua trinh cung cép dich vy, phan
anh khia canh tam ly ctia khach hang - sy an tim
khi giao dich, niém tin vao nang luc chuyén méon
ctia nhan vién va tinh 6n dinh ctia hé thong dich
vu. Hée s6 tai nhan t6 ctua toan ma tran xoay dat

41,42% tong phuong sai gidi thich, qua d6 minh
chtmg cho su hoi tu chap nhan duoc gitta cac bién
trong cting nhan t6 va su phan biét du ro gitta cac
nhom nhan t6. Vi vay, 5 nhom nhan t6 moi duoc
thé hién & bang 4 .

Bang 3. K&t qua ma tran nhan t6 xoay Varimax trong phan tich EFA

F1 F2 F3 F4 F5
RES1 0,464 -0,012 0,295 0,338 0,132
RES2 0,594 0,220 0,143 0,384 0,236
RES3 0,764 0,063 -0,034 0,170 0,066
RES4 0,617 0,145 0,172 0,238 0,353
RES5 0,706 0,124 0,104 0,023 0,092
EMP1 0,543 0,203 0,334 0,077 0,374
REL1 0,152 0,704 0,053 0,063 0,065
REL2 0,077 0,769 0,029 -0,010 0,156
REL3 -0,040 0,663 -0,063 0,246 0,421
ASS1 0,211 0,441 0,122 0,306 0,305
EMP2 0,224 0,434 0,543 0,210 0,020
EMP3 0,036 0,050 0,815 0,049 0,219
EMP4 0,207 -0,059 0,816 0,051 0,180
TAN1 0,103 0,063 0,154 0,786 0,193
TAN2 0,169 0,028 0,099 0,799 0,181
TAN3 0,287 0,222 -0,119 0,635 0,098
REIL4 0,249 0,189 0,108 0,302 0,528
REL5 0,105 0,250 0,183 0,336 0,427
ASS? 0,369 0,220 0,245 0,007 0,511
ASS3 0,220 0,263 0,211 0,132 0,609
ASS4 0,059 0,305 0,101 0,333 0,455
TAN4 0,408 -0,150 0,138 0,198 0,430
Bang 4. Céac bién quan sat dugc phan thanh 5 nhan t6 méi
Nhan to Bién quan sat Noi dung dic trung
F1 RESI1 - RES5, EMP1 Kha nang dap tng va thai do ho tro khach hang
F2 RLE1 - RLE3, ASS1 Do tin cay va tinh chuyén nghiép trong cung cép dich vu
F3 EMP2 - EMP4 Su dong cam va thau hiéu khach hang
F4 TAN1 - TAN3 Co s& vat chat va phuong tién hitu hinh
F5 RLE4, ASS2 - ASS4, TAN4 Mic d6 an toan, dam bao va niém tin trong giao dich

Vi thé co6 thé thanh 1ap mo hinh nghién ctu
voi nhitng nhan t0 méi duoc thé hién & hinh 3.
Thang do tin cay (REL) khoéng con nguyén ven,
ma bi chia ra va gop voi thang do dam bao (ASS)
dé tao thanh 2 nhan t6 méi (F2 va F5). Thang do

dap tng (RES) van gitt duoc cot 16i, nhung "huat"
thém 1 bién cua thang do dong cam (EMP1).
Tuong tu, thang do dam bao (ASS) bi chia ra va
gop vao 2 nhan t6 khac nhau (F2 va F5). Bién
EMP1 tach ra nhap vao F1 (dap ung), 3 bién con
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lai (EMP2 - EMP4) tu lap thanh mot nhan t6 méi
F3. Ba bién dau cta phuong tién hiru hinh (TAN1 -
TAN3) nhom thanh F4, nhung bién TAN4 lai tach
ra va nhap vao F5. Két qua tai ving nghién ctu

F1 - Kha
ndng dap (rng va thai dé hé tror
khach hang

—

cho thdy, khach hang nhom chung lai theo mot
logic khac khi danh gia khong hoan toan phan biét
rach roi 5 yéu t6 do.

F2 - B0 tin cay va tinh chuyén
nghiép trong cung cép dich vu

¢_1

{ S hai long (SAT) J

T

F3 - Sy ddng cam va thau hiéu
khach hang

F4 - Co s& vat chéat va phueong
tién hiru hinh

F5 - Mirc @6 an toan, dam bédo
va ni&m tin trong giao dich

Hinh 3. M6 hinh nghién ctru hiéu chinh

3.4. Phan tich hoi quy tuyén tinh da bién

Gia tri Sig.F = 0,000 < 0,05, ddm bao mé6 hinh
hoi quy tuyén tinh 1a pht hop va cé y nghia théng
ké. Hé s6 Durbin-Watson = 1,843, nam trong
khoang 1,5 - 2,5, chitng minh rang quy trinh phan
tich hoi quy khong cé hién tuong ty twong quan
ctia sai s0. Bang 5 cho thay, hé s6 VIF cta cac
nhan t6 dau vao F1 - F4 déu ndm trong khoang <
2, ly tuong dé chimg t6 khong ton tai hién tuong
da cong tuyén giita cac bién doc 1ap nay. Nhung
rieng bién F5 c6 VIF lén dén 2,288, cao hon cac
bién con lai, song van nam dudi nguong 5 theo
tieu chudn chéap nhan [20]. Piéu nay cho thay, F5
c6 thé c6 muc twong quan nhat dinh voi mot so
nhan t6 khac, nhung chua da manh dé gay sai
léch mo hinh.

Trong qué trinh lya chon mé hinh hoéi quy,
XLSTAT tu dong xac dinh t6 hop nhan t6 co hé so
x4c dinh hiéu chinh (Adjusted R?) cao nhat nham
dam bao kha nang giai thich tot nhat cho bién phu
thuoc. Két qua cho thay, mo hinh t6i wu bao gom 3
nhan t6: F2, F4, F5, v6i hé s6 R2 hiéu chinh dat
0,519, nghia 14 cac nhan t6 nay giai thich duoc
51,9% su bién thién cta bién phu thuoc (Bang 5).
Cac nhan t6 con lai bi loai khéi mé hinh do khi b6
sung vao, hé s6 R? giam, cho thay chung khong
dong gop thém y nghia thong ke va c6 thé gay
nhiéu cho moé hinh héi quy. Két qua phan tich &
bang 4 ciing cho thay, cac bién duoc luwa chon co
do6 chap nhan dao dong tir 0,437 - 0,693, déu lon
hon nguong 0,1, cho thay khong ton tai hién tuong
da cong tuyén dang ké trong mo hinh [15].

Bang 5. Két qua phan tich héi quy tuyén tinh

Nguén Heé s6 (B) | Saisochuidn | Pr> It He so ,thong ke da cong tuyén
b6 chap nhan VIF
Hang s6 0,208 0,429
F1 0,509 1,966
F2 0,311 0,107 0,005 0,693 1,442
F3 0,741 1,350
F4 0,381 0,097 0,000 0,693 1,443
F5 0,298 0,131 0,027 0,437 2,288

Két qua hoi quy tuyén tinh da bién cho thay,

F4 (phuong tién hitu hinh) co tac dong manh nhat

dén su hai long ctia khach hang (B = 0,381), khang

dinh tam quan trong ctia co s& vat chat, trang thiét
bi va hinh anh dich vu. Nghia 1a khi "co sé vat
chat" tang 1 diém thi "suy hai long" ting 0,368
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diém. Tiép theo 1a F2 (su tin ciy va tinh chuyén
nghiép) voi B = 0,311, thé hién anh huong tich cuc
va dang ké. Khi "do tin cay" tang 1 diém thi "su hai
long" tang 0,311 diém. F5 (d6 an toan, dam bao va
niém tin giao dich) cting c6 tac dong tich cuc &
muc kha (B = 0,298). Trong khi do, F1 (kha nang
dap tmg va thai do hé tro) va F3 (su dong cam,
thau hiéu khach hang) bi loai khoi mo hinh do
khong c6 y nghia thong ké, cho thiy yéu to nay
chua dong vai tro quan trong trong cam nhan hai
long ctia khach hang. M6 hinh hoi quy tuyén tinh
da bién vé su hai long cta nguoi dan vé dich vu
cap nuoc ¢ thanh phé Can Tho duoc trinh bay &
cong thuc 2. Sy hai long = 0,208 + 0,381D4 +
0,311'D2 + 0,298 ‘D5 (2)

Két qua cho thay, cé su khac biét rat 16n so voi
két qua nghién ctru cta Quach Binh Long [14],
theo d6 yéu t6 "su dong cam" tac dong manh nhat
dén su hai long va "su dap tng" cting cé anh
huéng (mac du 1a thap nhat). Nguoc lai, két qua
nghién ctru tai phuong Tra Noc cho thay, ca 2 yéu
to nay déu khong co6 y nghia thong ke (p-value lan
luot 1a 0,615 va 0,323). Thay vao do, “phuong tién
htru hinh” (co s& ha tang, trang thiét bi) lai 1a yéu
to anh huéng manh nhat dén sy hai long cta
khach hang. Su khac biét nay co thé duoc ly giai
truc tiép tir boi canh va thuc trang cta don vi cap
nuoc tai phuong Tra Noc dang d6i mét voi cac han
ché ky thuat nhu that thoat nuéc cao va ap luc
nudc khong 6n dinh. Vi thé, khach hang sé tap
trung su quan tdm vao cac yéu t0 nén tang la
“phuong tién hiru hinh” voi mong muén ha tang
duoc cai thién, vé sy tin cay va do an toan voi
mong mudn nudc 6n dinh va sach. Nguoc lai, két
qua nghién ctru cua Quach Binh Long (2023) [14]
tai tinh An Giang cho thdy, “su déong cam” 1a quan
trong nhat vi c6 thé chat luong ha tang va do tin
cay cta dich vu tai tinh An Giang da dat dén mot
mutc do 6n dinh chap nhan duoc. Tuong tu, két
qua nghién ctru & khu vuc huyén Nha be [21] cho
thay, “su tin cay va dam bao" 1a quan trong nhat,
thién vé tinh chinh xac cta dich vu (hdéa don, ghi
chi s6 dong hd) va su an tam, tin tuéng vao nha
cung cap.

C6 nhiéu diém tuong déng nhung cing co6
nhimg khac biét quan trong khi so sanh voi két

qua nghién cttu ctia Lé Thi Diéu Hién va cs (2015)
[13] tai quan Ninh Kiéu, thanh pho Can Tho. Vé
diém tuwong dong, ca 2 nghién cttu déu xac dinh
'sir tin cay" va "phuong tién hitu hinh" 1a cac nhan
to c6 tac dong tich cuc dén su hai long, khiang dinh
tam quan trong chung cta viéc cung cap dich vu
dung cam két va chat luong co s& ha ting. Dang
chu y, ca 2 nghién ctu déu phat hién yéu to "su
dap ung" khong c6 anh huéng dén su hai long.
Tuy nhién, su khac biét lon nim & tht te vu tién:
Tai ving nghién cttu cho thay, "phuong tién hitu
hinh" 1a yéu t6 manh nhat (p = 0,368), trong khi tai
quan Ninh Kiéu, day lai 1a yéu t6 tac dong thap
nhat (p = 0,147) va "su tin cay" mdi la quan trong
nhat (p = 0,317). Hon nira, "su dong cam" co tac
dong tich cuc & quan Ninh Kiéu nhung lai khong
c6 y nghia thong ké & ving nghién ctru va "gia ca"
la mét nhan t6 doc 1ap anh huwong manh thi hai &
quan Ninh Kiéu, trong khi & nghién ctru & phuong
Tra Noéc bi gdop vao nhom "su tin cay". Sy khac biét
ro rét nay co6 thé duoc ly giai bang boi canh khu
vuc phuong Tra Noc dang doi mat voi cac han ché
ha tang nhu that thoat nuéc cao, ap luc nudc
khong 6n dinh va c6 2 khu cong nghiép lam cho
khach hang nhay cam nhat v6i "phuong tién hiru
hinh". Nguoc lai, quan Ninh Kiéu c6 ha tang 6n
dinh hon, nén khach hang tai day quan tAm nhiéu
hon dén "su tin cay" va "gia ca" [13]. Su khéc biet
vé "su dong cam" ciing c6 thé phan anh ky vong
khac nhau cta khach hang. Khach hang & khu vuc
do thi trung tAm (quan Ninh Kiéu) c6 thé co yéu
cau cao hon vé su quan tam, thau hiéu tir nha cung
cap dich vu so v6i khu vuc ven do thi va cong
nghiép nhu phuong Tra Noéc.

4. KET LUAN VA BE XUAT

4.1. Két luan

Mo hinh nghién ctu sau khi hiéu chinh cho
thay su phu hop va co6 y nghia thong ke, giai thich
duoc 50,3% su thay doi cta bién "su hai long".
Phan tich xac dinh 3 trong s6 5 nhan t6 co tac
dong tich cuc va y nghia thong ké dén su hai long
ctia khach hang. Trong d6, yéu t6 cé tac dong
manh nhat 1a F4 - co s& vat chat va phuong tién
hiru hinh. Tiép theo lan luot 1a F2 - do tin cay va
tinh chuyén nghiép va F5 - mic do an toan, dam
bao va niém tin giao dich. Nguoc lai, nhan to F1
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(sw dap tmg) va F3 (su déng cam) chua thé hién
anh hudng ro rét. Piéu nay cho thdy, trong boi
canh hién tai, khach hang dang uu tién cac yéu to
"cot 161" nhu: Ha tang, chat luong nudc, do tin cay
hon 14 cac yéu t6 vé thai do phuc vu.

4.2. Dé xuit

Cong ty can dau tu cai thién co sé ha tang, he
thong duong 6ng va tram cap nudc dé giam that
thoat, 6n dinh ap luc nude. Cu thé 1a cac hang muc
lien quan dén cac bién trong nhom F4 (TAN1,
TAN2, TAN3). Cai tao mang luéi duong Ong
(TAN2) @é giam that thoat nudc, dam bao ap luc
nudc 6n dinh cho cac ho dan. Hién dai hoa trang
thiét bi, nha may, tram cap nudc (TAN1).

Can c6 quy trinh kiém soat chat luong
nghiém ngat va cong bo thong tin nay dé khach
hang yén tam. Cai thién quy trinh giao dich dé tao
su an toan, tin tuong. Duy tri tinh chinh xac, minh
bach trong cung cap dich vu va thu phi; dao tao
nhan vién dé nang cao chuyén mon, tac phong va
tao dung niém tin noi khach hang.

Kiém soat chat ché chat luong ngudn nudc,
tang toc do xt ly su c6, ddm bao dong ho do nudc
chinh x4c nham clng ¢6 niém tin ctia nguoi dan.

Pon gidn héa tha tuc hanh chinh, dong déu
hoa chat luong phuc vu gitta cac bo phan va tao
diéu kién thuan loi hon trong qua trinh giao dich.
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Abstract

This study was conducted to assess the impact of service quality factors on customer satisfaction
with water supply services at Tra Noc - O Mon Water Supply Joint Stock Company. Given the
company’s existing limitations such as high water loss, unstable water pressure, complex
procedures, and good customer service but limited professionalism, the study used a
SERVQUAL model adjusted to suit the Vietnamese context. The research method combined
qualitative and quantitative approaches, surveying 70 households using water supply services.
Cronbach’s Alpha test, exploratory factor analysis (EFA), and multiple linear regression were
performed using XLSTAT software. The results showed that the model fits and explains 51.9% of
the variation in satisfaction (adjusted R = 0.519). Three factors positively impact satisfaction:
tangible facilities, reliability and professionalism, and safety. The research results indicate that
Tra Noc - O Mon Water Supply Joint Stock Company needs to focus on upgrading infrastructure,
increasing professionalism, and ensuring water quality; while simultaneously simplifying
processes and improving service attitudes to enhance customer satisfaction and achieve
sustainable development in the future.

Keywords: Urban water supply, service quality, SERVQUAL model, exploratory factor analysis,
customer satisfaction.
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TOM TAT

Nghién cttu nay phan tich maéi quan heé gitta diac diém kinh té - xa hoi va nhan thic, hanh vi st
dung cac loai cay rimg quy, hiém cta cong dong va can bo quan ly tai ving dem Khu Du trit
Thién nhién Than Sa - Phuong Hoang thudc tinh Thai Nguyén. Dit lieu duoc thu thap tir 96 phiéu
diéu tra duoc va xit Iy bang phan mém SPSS 26.0, st dung théng ké mo ta, tuong quan Pearson
va héi quy tuyén tinh da bién. Két qua cho thay, trinh d6 hoc van va nghé nghiép la nhitng bién
quan trong anh huong ro6 dén nhan thitc va hanh vi stt dung/miutc do st dung cac loai cay rimg
quy, hiém. Nhom can bo dat diém nhan thitc cao hon va c6 xu huong st dung than trong hon,
trong khi ngudi dan c6 tan suat khai thac cao hon/thuong xuyén hon, dic biét doi véi cac loai go
qui va cay duoc lieu c6 gia tri kinh t€. Mo hinh hoi quy chi ra ba bién trinh do hoc van (8 = 0,372),
nghé nghiép (B = 0,415) va nhom doi twong (nguoi dan/can bo) (B = -0,327), véi R2 hiéu chinh dat
0,41 bién thién trong nhan thic va hanh vi stt dung. Thuc trang khai thac & mtc cao doi voi mot
s0 loai ham chita nguy co suy gidm nguon gen ngoai ti nhién. Nghién ctru dé xuat can long ghép
truyén thong - gido duc, phat trién sinh ké bén virng va co ché dong quén ly gitta co quan quan ly
voi cong dong dia phuong trong cac chién luoc bao ton va st dung hop ly cac loai cay rimg quy,
hiém & ving dém khu béo ton.

Tt khéa: Cay quy hiém, Than Sa - Phuong Hoang, nhin thicc cong dong, bdo ton, sir dung

bén viing.

1. AT VAN DE

Viet Nam 1a mét trong nhimg qudc gia c6 muc
do da dang sinh hoc cao & khu vuc Pong Nam A, voi
hon 14.600 loai thuc vat bac cao, trong d6 c6 nhiéu
loai cay rimg quy, hiém c6 gia tri cao vé kinh t€, sinh
thai va duoc lieu [1, 2]. Tuy nhién, do tinh trang khai
thac 1am san qua mtuec, chuyén déi muc dich st dung
dat va tac dong cta bién déi khi hau dang lam suy
gidam nhanh chéng nhiéu loai cay quy, hiém, tham
chi @4y mot so loai c6 nguy co tuyét ching cuc bo.

Khu Du trir Thién nhién Than Sa - Phuong
Hoang (KDTTN) la mét trong nhitng khu bao ton
dién hinh ctia viing trung du va mién nuai Bac b9, c6
vai trd quan trong trong bao tén da dang sinh hoc,
lrru trit nguon gen quy, hiém va goép phan dam bao

sinh ké cho cong dong dia phuong [3]. Khu vuc nay
phan b6 nhiéu loai cay gb quy nhu Nghién
(Burretiodendron hsienmu), Lim xanh
(Erythrophleum  fordip, Trai ly (Michelia
mediocris), Gioi xanh (Michelia tonkinensis) va
Tram huong (Aquilaria crassna) vira c6 gia tri kinh
té cao, vira 1a chi thi sinh thai quan trong ctia cac hé
sinh thai rung tw nhién trén nui da voi [4]. Tuy
nhién, & ving dém khu bao ton, nhan thic ctia mot
bo phan nguoi dan vé gia tri va tinh trang nguy cap
ctia cac loai nay con han ché; hoat dong khai thac,
str dung van mang tinh tu phat, cht yéu dua trén
kinh nghiém va nhu cau truéc mat, chua gan chat
dinh huéng quan ly va chién lugc bao ton bén ving
[5]. Cac nghién ctu trudc day tai KDTTN Than Sa -
Phuong Hoang chu yéu tap trung vao diéu tra hién
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trang tai nguyén rung va strc ép khai thac, trong khi
cac bang ching dinh luong vé moéi quan hé giita
dac diém kinh t€ - xa hoi voi nhan thic va hanh vi
stt dung cac loai cay rimg quy, hiém ctia cong dong
va can bo quan ly con kha han ché. Trong béi canh
d6, nghién ctu nay duoc thuc hién nham: i) danh
gia mic do nhan thic va hanh vi st dung cac loai
cay ring quy, hiém ctia cong dong dan cu va can bo
quan ly tai ving déem KDTTN Than Sa - Phuong
Hoang; ii) phan tich anh hudéng cta mot s6 dic
diém kinh té - xa hoi dén nhan thic va hanh vi sit
dung; iii) dé xuat mot s6 giadi phap nang cao nhan
thirc va tang cuong phoi hop giita co quan quan ly
va cong dong, qua dé gan bao ton cac loai cay rimg
quy, hiem voi phat trién sinh ké bén vimg cho
nguoi dan dia phuong [6].
2. NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. N6i dung nghién ctu

Phan tich dac diém kinh t€ - xa hoi va mot so
dic diém lien quan cta cong dong tai khu vuc
nghién ctiu.

Panh gia mic do nhan thirc ctia cong dong vé
cac loai cay rimg qui, hi€ém. Muc do va muc dich
stt dung cac loai cay quy, hiém ctia cong déng.

Phan tich moi quan hé gitra nhan thitc va hanh
vi stt dung cac loai cay quy, hiém ctia cong dong tai
khu vire nghién ctu.

Xay dung va phan tich mo hinh hoi quy tuyén tinh
da bién nham x4c dinh cac yéu t6 anh hudng dén nhan
thirc va hanh vi st dung tai nguyén thuc vat ctia cong
dong tai khu vuc nghién ctu.

2.2. Phuong phap nghién ctru

S6 liéu duoc thu thap thong qua diéu tra bang
bang hoi ban cau trac, phong van truc tiép 69 ho
dan tai 4 xa vung dém KDTTN Than Sa - Phuong
Hoang trong nam 2025, két hop v6i 26 phiéu diéu
tra can bo (kiém lam, Ban quan ly KDTTN va can
bo chinh quyén dia phuong).

Phiéu diéu tra ho gom ba nhém noi dung
chinh: (i) thong tin nhan khau hoc co ban (gioi
tinh, do tudi, nghé nghiép, trinh do hoc van, thoi
gian sinh song tai dia phuong); (i) mic d6 nhan
thiec vé gia tri, tinh trang va vai tro ctia cac loai cay
ring quy, hiém; (iii) mac do, hinh thitc va muc
dich stt dung cac loai cay rimg quy, hiém trong doi
s6ng hang ngay. Phiéu diéu tra can bo tap trung
lam ro: (i) danh gia cta can bo vé hién trang tai
nguyén va mic do khai thac cac loai cay ring quy,
hiém; (ii) nhan thitc va quan diém ctia can bo vé
bao ton gan véi sinh ké cong ddng; (iii) cac quy
dinh, bién phap quan ly dang dugc ap dung tai dia
phuong.

Nghién ctru con tham van sau mot s6 chuyén
gia va can bo chtt chét nham bé sung thong tin
dinh tinh vé tinh trang bdo ton, sttc ép khai thac va
khoé khan trong quan ly tai nguyén thuc vat quy,
hiém tai khu vuc nghién ctu.

Dir lieu diéu tra duoc ma hoa, kiém tra va
nhap liéu biang phan mém Microsoft Excel 2021.
Céc phan tich thong ké duoc thuc hién bang phan
mém SPSS 26.0, bao gom thoéng ké mo ta, phan
tich twong quan Pearson va hoi quy tuyén tinh da
bién nham danh gia moi quan hé gitta dac diém
kinh té - xa hoi voi mic do nhan thic va hanh vi str
dung cac loai cay rimg quy, hiém cua cong déng
va can bo quan ly.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pic diém kinh té - x4 hoi va mot s6 dic
diém lién quan ctia cong dong tai khu vic nghién
clu

bé danh gia nhan thic va mic do str dung cac
loai cay rimng quy, hiém cua cong dong dan cu,
truoc hét can xem xét dic diém nhan khau hoc
ctia nguoi tham gia khao sat. Mot s6 thong tin co
ban vé gioi tinh, do tudi, trinh do hoc van va nghé
nghiép duoc trinh bay & bang 1.

Béang 1. Pic diém nhan khau hoc ctia cong dong vitng dém KDTTN Than Sa - Phuong Hoang

Chi tiéu Phan loai Ty 1e (%)
L Nam 54,3
Gidi tinh N 157
<35 24,6
Do tudi 35-50 46,4
>50 29,0
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Tiéu hoc 10,1

. . . THCS 49,3
Trinh @6 van hoa THPT 334
Cb/bH 72

Nong - 1am nghiép 62,3

Nghé nghiép Dich vu - buén ban 18,8
Can bo 58

Khac 13,1

Két qua & bang 1 cho thay, co cau gioi tinh ctia
mau diéu tra tuwong doi can doi, voi 54,3% nam va
45,7% nir. Nam gioi cha yéu la lao dong truc tiép
trong cac hoat dong san xuat nong - 1am nghiép
nhu: Trong rimg, khai thac gé hoac thu hai lam
san phu, do d6 c6 nhiéu co héi tiép xic nhiéu hon
v0i cac loai cay rimg va dé hinh thanh tri thirc thuc
nghiém kha niang nhan biét vé dic diém hinh thai
va cong dung cua cac loai quy, hiém cao hon.
Nguoc lai, nit giéi thuong tham gia nhiéu hon vao
khau ché bién va stt dung san pham, thé hién vai
tro khac biét trong hé thong tri thitc ban dia.

biéu nay goi y rang, cac chuong trinh truyén
thong, gido duc vé bao ton can duoc thiét ké phu
hop cho timg nhom gidi tinh dé nang cao hiéu
qua. Vé do tudi, nhom tir 35 - 50 tudi chiém ty le
cao nhat (46,4%), day 1a luc luong lao dong chinh
ctia cong déng va ciing 1a nhom tham gia tich cuc
vao hoat dong quan ly, bao vé rimg. Nhom nay co
nhiéu trai nghiém thuc té€, hiéu biét kha ro vé tac
dung ctia mot s6 loai go quy hiém, nhung lai thiéu
kién thirc vé khoa hoc hé thong. Nhom tré (< 35
tudi) it tham gia truc tiép vao khai thac, san xuat
lam nghiép, trong khi nhém 16n tudi > 50 tudi) co
nhiéu kinh nghiém truyén thong nhung lai han
ché vé kha nang ti€p can thong tin méi. Co cau do
tudi nhu vay cho thay, nhan thic cong dong chiu
anh huong ctia yéu to thé hé, do d6 cac hoat dong
truyén thong can duoc 16ng ghép voi hinh thic va
néi dung phu hop cho tirng nhém tudi.

Vé trinh do hoc van, phan 16n nguoi duoc
khao sat co trinh do trung hoc co s& (49,3%) va
trung hoc phé thong (33,4%), trong khi nhom cé
trinh do cao dang - dai hoc chi chiém 7,2%. Trinh
do hoc van & mtuc trung binh nay anh huéng dang
ké dén kha nang ti€p thu cac khai niém vé bao ton
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va phat trién bén vimg. Phan tich twong quan
Pearson cho thdy, trinh do hoc van c6 moi tuong
quan thuan voi mic d6 nhan thac (r = 0,41; p <
0,05). Két qua nay nhan manh su can thiét phai
taing cuong phé bién kién thiuc vé bao ton thong
qua céc 16p tap huan khuyén nong, khuyén 1am va
cac hoat dong truyén thong cong déng la hét sic
cén thiét.

Xét vé nghé nghiép, nhom lam nong - lam
nghiép chiém ty lé 62,3% téng s6 ho diéu tra, phan
anh dac trung sinh ké phu thuoc vao tai nguyén
rimg khu vuc viing dém. Pay 1a nhom doi tuong
vira chiu tac dong truc tiép cta cac chinh sach bao
toén, vira c6 anh hudng truc ti€p dén tinh trang tai
nguyén ring, nén nhan thic va hanh vi cta ho co
y nghia then choét doi voi cong tac bao téon. Cac
nhom nghé khac (buon ban, dich vu, can bo) co6
muc do tiép can thong tin cao hon nhung thuong it
tham gia truc tiép vao khai thac tai nguyén rimg.
Két qua nay phu hop véi nhan dinh ctia Vién Diéu
tra Quy hoach Rumg (2022) [2], theo @06, nhan thic
bao ton c6 xu huong tang lén khi sinh ké it phu
thuoc hon vao khai thac tai nguyén rimg. Vi vay,
viéc két hop cac gidi phap bao ton véi phat trién
sinh ké thay thé nhu trong cay duoc lieu dudi tan,
phat trién du lich sinh thai cong déng 1a dinh
huéng can thiét nham gidm ap luc tir viec khai thac
lam san ctia cong déng viung dém.

3.2. Mitic do nhan thirc ctia cong dong vé cac
loai cay tai khu vic nghién ctru

Nhan thtc cta cong déng dia phuong vé cac
loai cay rimg quy, hiém 1a yéu t6 quan trong quyét
dinh hiéu qud cong tac bdo tén va quan ly tai
nguyén rung. Muc do nhan thic ctia nguoi dan vé
cac loai cay quy, hiém tai KDTTN Than Sa -
Phuong Hoang duoc trinh bay & bang 2.
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Béng 2. Mitc d6 nhan thitc ctia ngudi dan vé cac lodi cay quy hiém tai KDTTN Than Sa - Phugng Hoang

S o Mitec do nh:cfln biét Do loch Ty le

TT Tén loai cay quy, hiém trung binh A

chuan %)
1-4

1 Gi6i xanh (Michelia tonkinensis) 3,68 0,52 94,2
2 Lim xanh (Erythrophleum fordii) 3,55 0,61 91,3
3 Tau mat (Lithocarpus ducampii) 3,42 0,59 88,4
4 Nghién (Burretiodendron hsienmu) 3,25 0,68 83,0
5 Lat hoa (Chukrasia tabularis) 3,12 0,72 79,7
6 Trai ly (Michelia mediocris) 2,86 0,73 74,0
7 Tram huong (Aquilaria crassna) 2,75 0,81 71,0
8 Dé d6 (Lithocarpus balansae) 2,61 0,77 66,7
9 Gu lau (Sindora tonkinensis) 2,52 0,84 65,2
10 Sén mat (Madhuca pasquieri) 2,49 0,86 63,8
11 Dé tung (Lithocarpus ducampii) 2,41 0,83 61,0
12 Sua (Dalbergia tonkinensis) 2,38 0,69 58,0
13 Po mu (Fokienia hodginsii) 2,35 0,93 56,5
14 Khao vang (Machilus bonii) 2,27 0,94 54,0
15 Re hvwong (Cinnamomum balansae) 2,18 0,91 50,7
16 Sam cau (Curculigo orchioides) 3,15 0,74 80.0
17 Cho chi (Parashorea chinensis) 1,82 0,91 43,5
18 Hai long (Paphiopedilum villosum) 2,47 0,79 63,0
19 Vang tam (Manglietia fordiana) 1,95 0,88 45,0

Ghi chii: Thang do: 1 = Rt it biét, 2 = It biét, 3 = Biét nhiéu, 4 = Biét ro.

Két qua & bang 2 cho thiy, nguodi dan ving
dem co muc do nhan biét twong doi cao doi voi cac
loai cay quy, hiém gan lién véi doi song va san
xuat. Mot s6 loai nhw: Giéi xanh (Michelia
tonkinensis), Lim xanh (Erythrophleum fordii) va
Tau mat (Lithocarpus ducampii) c6 diém nhan biét
trung binh lan luot 1a 3,68, 3,55 va 3,42 trén thang
muc 4 véi ty 1é nguoi dan cho biét “biét nhiéu”
hodc “biét ro” déu trén 88%. Day 1a nhimg loai co
phan bo kha rong, gob tot, kich thudc 16n, dé nhan
dang va duogc st dung phé bién trong xay dung,
lam d6 gia dung nén cé mutrc do nhan biét cao 1a dé
hiéu.

Mot s6 loai cay duoc liéu quy nhu Sam cau
(Curculigo orchioides, 3,15 diém) va Hai long
(Paphiopedilum villosum, 2,47 diém) ciing c6 muc
do nhan biét tuong doi cao so voi nhiéu loai gb
khac, do duoc nguoi dan thuong xuyén khai thac,
stt dung lam thudc. Mot s6 loai c6 diém nhan biét
thap (1,8 - 2,4 diém) cht1 yéu thudc nhom it c6 gia
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tri thuong mai hodc it duoc khai thac truc tiép, nén
it duoc cong dong quan tAm va kho phan biét. Két
qua nay phan anh tri thic ban dia ctia cong déng
duoc hinh thanh théng qua trai nghiém Kkhai thac
va stt dung tai nguyén hon la qua cac chuwong trinh
tap hudn hoidc hoat dong truyén thong bao ton
chinh thong

Két qua phan tich thong ké cho thay, mac do
nhan thitc c6 méi tuong quan thuan véi trinh do
hoc van (r = 0.41, p < 0,05) va nghé nghiép (r =
0,37, p < 0,05). Diéu nay cho thay, nhitng nguoi co
trinh do hoc van cao hon hodc lam viéc trong linh
vuc lam nghiép, can bo thon/ban va chinh quyén
dia phuong thuong c6 kha nang phan biét loai va
hiéu biét vé gia tri, tinh trang cac loai cay rimg
quy, hiém tot hon so voi cac nhom doi tuong khac.

3.3. Mttc d¢ st dung ctia cong ddng cac loai
cay tai khu virc nghién ctru

Mtc do st dung cac loai cay quy, hiém cta
nguoi dan viung dém duoc trinh bay & bang 3.
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Bang 3. Mitc d0 st dung céc loai ciy quy, hiém ctia nguoi dan viing dém

, Mucdostr | o1 ch
TT Tén loai cay quy, hiém dung trung A Muc dich st dung chinh
. chuan
binh (1-4)*
1 | Gi6i xanh (Michelia tonkinensis) 3,52 0,63 Xay dung, d6 moc
2 | Lim xanh (Erythrophleum fordii) 3,47 0,66 Xay dung, noi that
3 | Tau mat (Lithocarpus ducampii) 3,35 0,69 Lam nha, dot than
4 | Nghién (Burretiodendron hsienmu) 3,12 0,72 G6, cong cu san xuat
5 | Lat hoa (Chukrasia tabularis) 2,95 0,75 Db moc, gb thuong phadm
6 | Sam cau (Curculigo orchioides) 2,81 0,77 Lam thuéc
7 | Traily (Michelia mediocris) 2,74 0,79 Go, vat lieu
8 | Sén mat (Madhuca pasquieri) 2,63 0,81 Xay dung
9 | Gu lau (Sindora tonkinensis) 2,55 0,82 Go6 my nghe
10 | Tram huwong (Aquilaria crassna) 2,51 0,86 Huong liéu, dugc liéu
11 | Hai long (Paphiopedilum villosuim) 2,38 0,82 Cay canh, duogc liéu
12 | Dé d6 (Lithocarpus balansae) 2,27 0,33 Chat dot, vat lieu tho
13 | Khao vang (Machilus bonii) 2,18 0,79 Lam nha, dot
14 | Po mu (Fokienia hodginsii) 2,14 0,81 Lam nha, g6 thom
15 | Re huong (Cinnamomum balansae) 2,08 0,78 Lam huong, thuoc dan gian
16 | Sua (Dalbergia tonkinensis) 1,97 0,85 bé my nghé, thuong phdm
17 | Dé tung (Lithocarpus ducampii) 1,92 0,77 bat, it dung
18 | Vang tam (Manglietia fordiana) 1,84 0,74 Cay canbh, it khai thac
19 | Cho chi (Parashorea chinensis) 1,71 0,76 S:;;lg st dung  thuong

Ghi chu: Thang do miic do st dung 1-4, trong dé 1 = Hau nhu khong st dung, 2 = It st dung, 3 = St
dung thuong xuyén, 4 = Str dung rat thuong xuyén.

Két qua & bang 3 cho thdy, cong dong c6 xu
huong khai théac, st dung tap trung vao cac loai go
l6m c6 gia tri kinh t€ cao nhu: Gi6i xanh (Michelia
tonkinensis), Lim xanh (Erythrophleum fordi),
Tau mat (Lithocarpus ducampi), Nghién
(Burretiodendron hsienmu) va Lat hoa (Chukrasia
tabularis) voi diém trung binh dao dong 2,95 - 3,52.
bay 1a nhom loai c6 g6 st dung 1 - 4, trong d6 1 =
Hau nhu khong st dung, 2 = It st dung, 3 = St
dung thwong xuyén, 4 = St dung ria dung va buén
ban, phan anh nhu cau cao vé gb trong sinh hoat
va san xuat ctia nguoi dan ving dem.

Mot so6 loai duogc lieu nhu Sam cau (Curculigo
orchioides, 2,31 diém) va Hai long (Paphiopedilum
villosum, 2,38 diém) cting duoc st dung & muc
tuong doi cao, chu yéu trong y hoc dan gian. Viéc
khai thac mang tinh ty phat, thiéu kiém soat va co
xu huong tan diét la mot trong nhimg nguyén
nhan chinh dan dén suy gidm nhanh nguén gen tu
nhién ctia nhom loai nay. Két qua phan tich thong

ké bang phan mém SPSS 26.0 cho thdy muc do st
dung c6 méi twong quan thuan voi mic do nhan
thic (r = 0,46; p < 0,05). No6i cach khac, nhing loai
ma nguoi dan hiéu biét ro vé dic diém va cong
dung thuong la nhiing loai dugc khai thac va st
dung v6i tan suat cao hon. Piéu nay phan anh dac
trung “nhan thic gin lién hanh vi” trong stt dung
tai nguyén rimg cua cong dong vung dém. Két qua
nay cing tuong dong véi két qua nghién ciu cua
Nguyén Hoang va cs (2020) tai Khu bao ton thién
nhién Na Hang (tinh Tuyén Quang) [1].

3.4. Quan hé giira nhan thic, hanh vi st dung
cac loai cay quy, hiém cta cong dong tai khu vuc
nghién ctru

Viéc khai thac va st dung cac loai cay rung
quy, hiém trong cong déng ving dém & khu bao
tén thién nhién chiu anh huéng manh mé béi mic
d6 nhan thttc ctia nguoi dan vé gia tri va vai tro cua
cac loai nay. Két qua phan tich cho thay, ton tai
moi tuong quan thuan chat cheé gitra nhan thic va
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hanh vi stt dung (r = 0,46; p < 0,05). Cu thé, cac ho
dan c6 diém nhan thic trung binh > 3,0 thuong cé
diém hanh vi str dung tir 2,5 trd 1én. Nhom nay ch
yéu khai thac cac loai nhu: Gi6i xanh (Michelia
tonkinensis), Lim xanh (Erythrophleum fordi),
Tau mat (Lithocarpus ducampi), Sam cau
(Curculigo orchioides) va Tram huong (Aquilaria
crassna) nhitng loai vita c6 gia tri kinh té€, vira
quen thudc trong doi song va san xuat. Nguoc lai,
nhimg ho cé diém nhan thic thap (< 2,5 diém) hau
nhu it hoac khong st dung cac loai cay ring quy,
hiém do thiéu thong tin hoac lo ngai vi pham cac
quy dinh quan ly bao vé ring.

Két qua nay moét 1an nira khang dinh dic trung
“nhan thtrc gan lién hanh vi” trong st dung tai
nguyén rumg: Nguoi dan hiéu biét cang nhiéu vé
loai nao thi xu huéng khai thac loai d6 cang cao,
dac biét khi loai d6 mang lai loi ich kinh té truc
tiép. Diéu nay ciing cho thay nhan thic hién nay
vé vé bao ton trong cong dong van thién léch vé
khia canh gia tri kinh té hon la gia tri sinh thai -
nguoi dan thuong biét cay quy vi “gd tot” hodc
“lam thuoc”, chtt it quan tAm dén vai tro bao ton
duy tri cau truc va chic nang hé sinh thai rimg.

Phat hién nay twong doéng voi két qua nghién
ctru ctia Nguyén Hoang va cs (2020) tai Khu Bao
ton Thién nhien Na Hang, tinh Tuyén Quang [1] va
Nguyén Thi Huyén va cs (2021) [6], khang dinh
rang hanh vi khai théc tai nguyén trong cong dong
vung dém mién nui phia Bac phu thuoc chit vao tri
thirc ban dia va loi ich kinh té ngan han. Diéu d6
ham y rang, cac chuong trinh nang cao nhan thic
can khong chi cung cap thong tin vé gia tri stt dung
tryc ti€ép, ma con phai nhan manh hon t6i gia tri
sinh thai, gia tri ton tai va he luy dai han cua viéc
khai thac qua muic cac lodi cay rimg quy, hi€ém.

3.5. Tuong quan hédi quy da bién anh hudng dén
nhin thitc va st dung tai nguyén thuc vét tai khu vic
nghién cttu

Phan tich twong quan va hoi quy tuyén tinh da
bién nham x4c dinh méi quan hé tuyén tinh giita
cac yéu t6 nhan khau hoc (trinh do hoc van, nghé
nghiép, nhom d6i twong) va hai bién phu thuoc
(muitc d6 nhan thic, mic d6 st dung cac loai cay
rimg qui, hi€ém) trong diéu kién cac yéu t6 khac
duoc gitt khong déi. Két qua duoc trinh bay trong
bang 4, 5va 6.

Bang 4. Tuong quan gitta hoc vin, nghé nghiép, nhoém d6i tuong véi nhan thirc va st dung

Bién phan tich tlr(m;zuse;)n ® g n;\fllil: ®) Moi quan hé
Trinh do hoc van - nhan thic 0,43 <0,01 Thuan
Nghé nghiép - stt dung 0,39 < 0,05 Thuan
Nhom doi tuong (ND - CB) - nhan thitc 0,28 <0.05 Nghich
Nhom doi tuong (ND - CB) - sit dung 0,34 < 0,05 Nghich

Ghi chu: ND: Nguoi dan; CB: Can bo.

Két qua & bang 4 cho thay, c6 moéi twong quan
thuan gitra trinh do hoc van va mtc d6 nhan thic
(r = 0,43; p < 0,01) nghia la nguoi c6 trinh doé hoc
van cao thuong hiéu biét tot hon vé gia tri va dac
diém cta cac loai cay quy hiém.

Bién nhom doi tuong ma hoa ND =1, CB = 2)
co6 tuong quan nghich voi ca nhan thic va st dung,

phan 4anh rang nguoi dan cé xu huéng khai thac, st
dung cay rung thuong xuyén hon, trong khi can bo
c6 muc nhan thiic cao hon nhung hanh vi st dung
tryc ti€p lai thap hon. Diéu nay cho thdy su phan
hoa kha ro gitra nhom “hanh dong truc ti€p” (nguoi
dan - gan voi khai théc, stt dung) va nhém “quan ly
gian tiép” (can bo - gan véi tuyén truyén, giam sat).

Bang 5. Hdi quy tuyén tinh da bién d6i véi mic do nhan thirc cia cong ddng
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Bién doc lap clljl ez;ohljgt;) Giatrip Anh huéng
Trinh do hoc van 0,3272 <0,01 Tich cuc
Nghé nghiép 0,298 < 0,05 Tich cuc
Nhom doi tuong (ND/CB) 0,241 < 0,05 Tiéu cuc

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 12/2025




KHOA HOC & CONG NGHE

Phuong trinh héi quy chudn héa c6 dang:
Nhan thac = 0,372*(Hoc van) + 0,298*(Nghé
nghiép) - 0,241*(ND/CB) +e.

Gia tri R2 hiéu chinh = 0,41, cho thay moé hinh
giai thich duoc 41% bién thién ctia mtc do nhan
thirc. Trong do, trinh do hoc van (B = 0,327; p <
0,01) 1a yéu t6 anh hudng tich cuc va manh nhat,
khéng dinh nguoi co trinh do hoc van cao dé tiép
thu va hiéu ro hon vé gia tri tai nguyén rimg.
Nghé nghiep (B = 0,298; p < 0,05) ciing co tac
dong tich cuc, dac biét & nhém lam noéng - 1am

nghiép va can bo lien quan dén quan ly tai
nguyeén, nhing nguoi thuong xuyén ti€p xuc voi
rimg. Bién nhom dai twong (B = -0,241; p < 0,05)
thé hién anh hudng tiéu cuc: can bo (ma = 2) cé
diém nhan thtc trung binh cao hon nhung it
tham gia khai théc truc ti€p, trong khi nguoi dan
(ma = 1) gan gii thuc tién hon nhung muc do tiép
can thong tin khoa hoc va chinh sach con han
ché. Diéu nay phan anh khoang cach nhat dinh
trong tiép can tri thicc va thong tin gitta hai nhom
x4 hoi.

Bang 6. Hoi quy tuyén tinh da bién do6i véi murc do sit dung céc lodi cay rimg quy, hiém

Bién doc lap C}i 2{1510}113?(2;3) Giatrip Anh huéng
Nghé nghiép 0,415 <0,01 Tich cuc
Nhom doi tuong (ND/CB) 0,327 <0,05 Tiéu cuc
Trinh do hoc van 0,284 < 0,05 Tich cuc

Phuong trinh héi quy c6 dang: St dung =
0,415* (Nghé nghiép) - 0,327*(ND/CB) + 0,284* (Hoc
van) +e.

Két qua cho thay, nghé nghiép (B = 0,415; p <
0,01) 1a yéu t6 anh huéng manh nhat dén muic do
stt dung: Cac nhom lam nong - 1am nghiép c6 xu
hudéng khai thac, sit dung cac loai cay rimg quy,
hiém thuong xuyén hon so véi cac nhém nghé
khac, do sinh ké phu thuoc nhiéu vao tai nguyén
rimg. Bién nhom doi tuong (B = -0,327; p < 0,05)
tiép tuc thé hién tac dong tiéu cuc, nghia 1a nguoi
dan co6 hanh vi st dung truc ti€p cao hon, trong
khi nhom can bo lai it tham gia khai thac. Trinh do
hoc van (B = 0,284; p < 0,05) c6 anh huong tich
cuc, cho thay hoc van khong chi nang cao murc do
hiéu biét ma con goép phan dinh huéng hanh vi st
dung tai nguyén theo huong cé can nhac va hop ly
hon, dic biét & nhom can bo va nhitng ho co diéu
kién ti€p can thong tin tot hon.

Nhin chung, két qua hdi quy da bién khang
dinh rang, hoc van, nghé nghiép va nhém doi
tuong 1a cac bién gidi thich quan trong déi voi ca
nhan thitc va hanh vi st dung tai nguyén thuc vat
quy, hiém tai viing dém KDTTN Than Sa - Phuong
Hoang. Pay 1a co sé quan trong dé thiét ké cac
chuwong trinh nang cao nhan thitc va can thiép sinh
ké theo huéng nhim dang nhém muc tiéu, phu
hop voi dic diém xa hoi - nghé nghiép ctia cong
déng dia phuong.

4. KET LUAN

Két qua phan tich tuwong quan va héi quy cho
thay, trinh do hoc van, nghé nghiép va nhom doi
teong (nguoi dan/can bo) 1a ba yéu t6 anh hudng
ro rét nhat dén nhan thic va hanh vi st dung cac
loai cay rimg quy, hiém tai ving déem KDTTN
Than Sa - Phuong Hoang. Hoc van tac dong tich
cuc toi nhan thire, gitp nguoi dan va can bo hiéu
ro hon vé gia tri va quy dinh bao ton; trong khi
nghé nghiép va nhom d6i tuong quyét dinh mic
do khai thac, véi nhom noéng - 1am nghiép va ho
dan c6 tan suat stt dung cao hon do sinh ké phu
thudc truc ti€p vao tai nguyeén rimg.

Trén co s& do, nghién ctru khuyén nghi: (i)
ting cuong gido duc va truyén thong vé bao ton;
(ii) phat trién cac mo hinh sinh ké thay thé nham
giam ap luc khai thac cac loai cay rimg quy, hiém;
(iii) d4y manh phoi hop gitta can by quan ly va
cong dong trong giam sat, stt dung hop ly va phuc
hoi tai nguyéen thuc vat quy, hiém theo huéng bén
ving.
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ASSESSMENT OF PERCEPTIONS AND BEHAVIORS REGARDING THE USE OF RARE FOREST
SPECIES IN THE NIGHT AREA OF THAN SA - PHUONG HOANG NATURE RESERVE,
THAI NGUYEN PROVINCE

Dang Thi Thai Ha', Hoang Van Hung', Nguyen Phu Hung"

! International School, Thai Nguyen University

Abstract

This study examines the relationship between socio-economic characteristics and awareness and
behavior regarding the use of rare and valuable forest tree species among communities and
management staff in the buffer zone of the Than Sa - Phuong Hoang Nature Reserve in Thai
Nguyen province. Data were collected from 96 survey questionnaires and processed using SPSS
26.0, employing descriptive statistics, Pearson correlation and multiple linear regression. The
results show that education level and occupation are important variables significantly influencing
awareness and behavior regarding the use/level of use of rare and valuable forest tree species.
Management staff scored higher in awareness and tended to use them more cautiously, while
local people had a higher/more frequent harvesting frequency, especially for valuable timber and
medicinal plants with economic value. The regression model indicates three significant variables:
educational level (B = 0.372), occupation (B = 0.415) and target group (residents/officials) (§ = -
0.327), with an adjusted R2 of 0.41, which represents the variability in awareness and usage
behavior. The high level of exploitation of some species poses a risk of genetic resource
depletion in the wild. The study proposes integrating communication and education, sustainable
livelihood development, and co-management mechanisms between management agencies and
local communities in strategies for the conservation and rational use of rare and valuable forest
tree species in the buffer zone of the protected area.

Keywords: Rare and valuable trees; Than Sa - Phuong Hoang, community awareness,

conservation, sustainable use.
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THONG BAO

Vé viéc chdp nhan Don ding ky bao ho giéng cay trong méi

Phong Quan ly giong cay trong - Cuc Trong trot va Bao vé thuc vat cong bo chap nhan don dang ky
bao ho giong cay trong moi sau:

Teéen Dai dién Nguoi c6 quyén Ngay don
TT| S6 don | Ngay nop gidng Tén loai ctia ch ding ky Tac gia giong hop lé
don
Dau tdgy- | Van phong
Fragaria x Luat su . .
1| 2025_29 |24/01/2025 ézrrl‘;;z ananassa | An Nam Mat“"‘SBSreedmg Luca Mattivi | 25/9/2025
Duchesne ex | (ANNAM )
Rozier IP & LAW)
Nha dam - Cong ty C phan Cﬁ;‘lﬁ ’tl‘yhi::)
2 12025_111|30/06/2025| GC-SA Khong |Thuc phdm Canh P . L 1/10/2025
Aloe L. done Viet pham Canh
£ VK déng Viet
Cong ty Co
phan Giong cay
trong va Duoc
KIM Diia - Ananas Cong ty C6 phan I-;loe;nw’llf},li
3 12025_135|30/07/2025 comosus (L.) Khong | Giong cay trong | .. £ | 12/9/2025
CUONG A . Giang, Nguyén
Merr. va Duoc liéu IVP . A
Hoéng Quén,
bang Thi Thay
Nga, Ta Ngoc
Long
Cong ty
TNHH
Dira chuot- | MTV So Nunhens
4 12025_147109/09/2025 |ENSURE| Cucumis |hitu Tritue Jos Suelmann | 4/11/2025
) Netherlands B.V.
sativus L. VCCI
(VCCIIP
CO.,LTD))
Nguyén Thi
Nhung, Ngo
Thi Hue,
Khoai tay - Viéen Sinh hoc va Hoangl Thi
5 2025_148|10/09/2025| KT9 Solanum Khong Cong nghé Duiren, | 25/9/2025
tuberosum L. Nong nghiép Nguyen Thi
Thu Huong, Lé
Kim Hanh,
Nguyén Dinh
Khang, Ta Thi
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Hing, Nguyén
Xuan Truong,
Vi Tién Diing,
Pham Thi Hai
Nguyén Xuan
Truong, Luong
Van Hung,
Pham Van
Tuan, Vi Quoc
Hién, Vii Tién
VINAB- Khoai tay - Vién Sinh hoc va | Diing, Nguyén
6 [2025_149|10/09/2025 Solanum Khong Cong nghé Thi Son, 25/9/2025
42 ; . X
tuberosum L. Noéng nghiép | Nguyén Ngoc
Tuéan, Pham
Thi Hai, Binh
Truong Son,
Nguyén Thi
Nhung, Ngo
Thi Hué
7 12025_150(15/09/2025| HGS8 niveal. Khong | Cong nghé nong | Pham My Linh | 25/9/2025
Gaudich nghiép Toi wu
Laa- Oryza ) L T Lé Thi Bay,
8 [2025_151|15/09/2025| B 14 satival Khong Leé Thi Bay Tran Van Muoi 6/10/2025
Lua- Oryza . U, Le Thi Bay,
9 (2025_152|15/09/2025| B 17 satival Khong Leé Thi Bay Tran Van Muoi 6/10/2025
Dau tay -
Fragaria x Cong ty Florida
102025153 | 18/09/2025 |FX 1P| apanassa | Ipcells & | Foundation Seed| _\2P¢e 9/10/2025
86 N Whitaker
Duchesne ex | Congsue | Producers, Inc
Rozier
2 D , Cong ty CP
11 |2025_154 | 22/09/2025 | T¢F1 | Wua- Omza |y oo | Gidng nong 13/10/2025
Leng sativa L. o xTia
nghiép Viét Nam
Hwanhee BAE,
Cong ty Young Sam
Gwangp ) Rural
12 | 2025_155 | 28/11/2025 | yeongo | &0 Zea | TNHH s topment | GO Tae Wook g 10 o005
K2ho mays L. Sang ché Administration JUNG, JaeHan
ACTIP SON va Beom
Young SON
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Viéen KHKT
13 2025_156 DPCO7 Diéu Khong | . \ongnghiép 15/10/2025
Duyén hai Nam
Trung bo
Cong ty C6 phan CAongAty co .
Ng6 - Zea dau tu va phat phan dau fu va
14 {2025_157 | 30/09/2025 | SWC024 & Khong o <7 p phat trién 27/10/2025
mays L. trién Vinaseed . .
T A Vinaseed Ha
Ha Noi N
Noi
. , Cong ty TNHH . 5
15 |2025_158| 20/10/2005 | Noi | Lua-Omza |y o0 | Nongnghiep | DCAPE VAN a1 10/9025
Mboéng 6 sativa L. - . Hoa
Hoang Gia
) Cong ty Co phan .
16| 2025160 | 27/10/2025 | TBR77 | 12" 977 | Kpong Tap doan Tran Manh | 0 11 /9005
sativa L. g Bao
ThaiBinh Seed
Cong ty C6 phan
17| 2025_161 | 28/10/2025 | HLS 18 | 427 0072 | ypi5n, | T doan Giong | Hoang Van | o 000
sativa L. cay trong Hoang Kién
Long
. , Cong ty TNHH | Nguyén Minh
18 | 2025_162 | 30/10/2025 PE;“;EB L‘:; ﬂZ’i’Z" Khong | Giéng cay trong | Chung, Vi | 14/11/2025
) Phu Tho Quang Anh
’ D6 Thanh
Laa- Oryza . x ) ) .
19{2025_163 | 30/10/2025 | NTS004 ) Khong b6 Thanh Tung | Tung, Hoang |14/11/2025
sativa L. N .
Van Hoa
Nguyén Xuan
Théng, Luong
20 [2025_164 ™01 | Y0P | Kpeng | VienNehienciu) o ThaiHa, ) 0000
mays L. Ngo Nguyén Thi
Nhu Quynh,
Bui Thi Hoa
BDMN - Bi xanh - . Vién Khoa hoc Ng6 Xuan
Kh ; ; 28/11/2025
2112025165 07/11/2025 01 Benincasa ong Ky thuat Nong | Chinh, Dinh /11
Hispida nghiép mién Thi Thao
BPMN-| (Thunb.) Nam Quyeén va L
22 12025_166|07/11/2025 02 Cong. Gia Han
23 (2025_167 | 07/11/2025 BD(I)\gN )
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24 2025_168 | 07/11/2025 BD(I)\:N'
25(2025_169 | 07/11/2025 BD(I)\;IN'
26(2025_170 | 07/11/2025 BDé\gN'
27 12025_171|07/11/2025 BDZNiN'
28 12025_172 | 07/11/2025 BDZI\gN'
29(2025_173 |07/11/2025 BDZI\/;N'
30 (2025_174 | 07/11/2025 BDZI\ZN'
31{2025_175|07/11/2025 BDZN;)N'
32 (2025_176 | 07/11/2025 BDZNéN'
Ne6 - Zea Cong ty TNHH | Nguyén Hiu
33 2025_177 | 07/11/2025 | VH800 Hfg oL Khong | MTV giéng cay | Hoa, Vi Thi |28/11/2025
s trong Viet Hoa | Thanh Hoan
Cong ty Co phan| Cong ty C6
342025178 | 10/11/2025| Mce | 42- 007 | ypon. | Tapdoan Giong | phanTapdoan |\ yy /0000
sativa L. cay trong Viét Giong cay
Nam tréng viet Nam
Cong ty C6 phan
Ngoc Lua- Oryza Tap doan Gion Hoang Vin
3512025_181|18/11/2025| Long . Khong ap coanl Lriong > 27/11/2025
sativa L. cay trong Kién
1102 ;
Hoang Long
Cong ty . .
Vincent David
NS 16- . p Luat Next Progeny
36 (2025_182|21/11/2025 15 Viéet quat TNHH Pty Ltd. M[Zr;(iﬁ;vis 08/12/2025
T&G
Cong ty 1. 1. Paul M.
37 [2025_183 | 21/11/2025| C12-069 |  Viet quat Luat CostaExchange Lyrene 08/12/2025
TNHH Pty Ltd. 2. Gary Wright
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T&G 2. Florida
Foundation Seed
Producers Inc.
1. Costa Berry
Cong ty |International Pty 1. Jessica
= . Luat Ltd. Scalzo
3812025_184 {21/11/2025 | C13-051 Viét quat TNHH 9 Florida 9 Paul M. 08/12/2025
T&G Foundation Seed Lyrene
Producers Inc
Laa- Oryza A Cong ty TNHH . . .
3912025_185(21/11/2025| SR27 satival. Khong Cong nghé TSO bao Minh S6 |01/12/2025
40| 2025_187| 24/11/2025| CPL6 | . T"I‘;fjgt tam
aci dan - 09 | Congty TNHH |Cong ty TNHH
Eucalyptus Dich vu A\ . A N
4112025_188|24/11/2025 | PC1-15 .\ . Trong rung Trong rimg | 08/12/2025
globulus giong cay Quy Nh Quy Nh
Labill. trong v hon vy hon
4212025189 (24/11/2025| PC4-9 Viét Nam
Cong ty TNHH
Hat giong Viét;
Cong ty TNHH
Giong cay
, . trong Kha
432025190 | 24/11/2025 | CH141 | P87 07 | pang | COMSWINHEL e |01/12/2025
sativa L. Hat giong Viét . )
Khau; Cong ty
TNHH Céng
nghé sinh hoc
Thien Co
Thuong Hai
Cong ty TNHH
Giong cay
Q. Heongd Lua- Oryza . Cong ty TNHH | trong Trung
4412025_191|27/11/2025 a5 satival Khong Hat gidng Viet | Nhat, Trung 08/12/2025
Khanh, Trung
Quoc
Ha Seung Pak,
Kuk Seong
Hoa cuc - Cong ty Son, Dong
Chrysanthemum| TNHH | Chungcheongna | Chan Kim,
4512025_192 | 27/11/2025 | Baekya morifolium | Sang ché medo Hyun Gu Choi, 08/12/2025
Ramat ACTIP Nak Beom
Jeon, Jong Jin
Choi
46 | 2025_193 | 27/11/2025| C15-143 | Vietquit | Congty | 1.CostaBerry | 1.Jessica |08/12/2025
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Vé viéc cdp Bang bao ho giéng cay trong
Phong Quan ly giong cay trong - Cuc Trong trot va Bao vé thuc vat cong bo cip bang bao ho giong
cay trong sau:

Luat International Pty Scalzo
TNHH Ltd. 2. James W.
T&G 2. Florida Olmstead
Foundation Seed
Producers Inc
4712025194 | 27/11/2025 | C15-268 Viét quat 1. Costa Berry 08/12/2025
Cong ty |International Pty | 1.Jessica
Luat Itd. Scalzo
o . TNHH 2. Florida 2. James W.
48 12025_195 | 27/11/2025 | C15-270 Viét quat T&G Foundation Seed Olmstead 08/12/2025
Producers Inc
49| 2025_196 | 28/11/2025 | TNNo1 | 8- 077 | e, | Truong Daihoc 8/12/2025
sativa L. Can Tho
) Cong ty C6 phan .
50 2025199 | 03/12/2025 | TBRSs | 2~ 9072 | Khong Tap doan Tran Manh | 0 10 /9005
sativa L. g Bao
ThaiBinh Seed
QUYET PINH

, o Te Chu sé hitu ba , ,
TT| S6 don | So6 bang ,fn Tén loai " S(i u’u ang Tac gia giong Ngay cap |Hiéu luc
giong béao ho
Cao luong —
Sorghum Hoc vién Nong 5 . .
1 | 2021_63 [62.VN.2025| OPV88 ] N Pham Vian Cuong |01/08/2025| 20 nim
bicolor (L.) nghiép Viéet Nam
Moench
, Cong ty TNHH
i Lua- Oryza . .
2 (2024_199|64.VN.2025| Kil7 fival. Giong cay trong Lwong Van Pong  |14/08/2025| 20 nim
sativa L.
Viét Thanh
Pham Vin Ngoc,
Vién Khoa hoc Ky - |
5 | 2025 21 [6o.VN.2025| Max | Ngo-Zea thleflt NAOal Och‘ .p | Nuyen Thi Bich Chi, 15/08/2025| 20 na
.VN. uat Nong nghié nam
- 7379 maysL. T & NEMEP Pham Thi Ngtmg, Lé
mién Nam
Quy Kha
. , Vién Nghién cttu Vién Nghién ctu
Loc Laa- Oryza ) N ) a1 oA -
4 | 2023_27 |73.VN.2025 Troi 33 vl Nong nghiép Nong nghiép Loc  |03/09/2025| 20 nam
roi sativa L. Loc Troi Troi
Cong ty TNHH Cong ty TNHH
Lua- Oryza | Chuyén giao tién | Chuyén giao tién bo
5 | 2023_87 |75.VN.2025| 0S20 08/09/2025| 20 ni
- sativa L. bo ky thuat Nong |ky thuat Nong nghiép 709/ fam
nghiép O Mon O Mon
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Dua hau -
5 Citrullus
Thang lanatus Vien Nghién ctru | Vién Nghién ctu
6 | 2022_98 |76.VN.2025| Long Thurh Nong nghiép Nong nghiép 11/09/2025| 20 nam
Tign | (Thunb) Loc Troi Loc Troi
Matsum. &
Nakai
) Hoa Sy Hién, S& | Huynh Quang Tin,
Laa- Oryza . . _
7 12024_194|79.VN.2025| TC7 fival Khoa hoc va Cong | Hoa Sy Hién, Nguyén [12/09/2025| 20 nam
sativa L. .
nghe tinh An Giang Hong Cuc
Nép Lia- O TwBaPat,S& |Huynh Quang Tin, Tt
ua - Oryza .
8 12024_195|80.VN.2025| Thom y IZ Khoa hoc va Cong Babat, Nguyén [12/09/2025| 20 nam
sativa L. .
AG nghe tinh An Giang Hong Cuc
Cong ty C6 phan By )
Lua- O . . Nguyén Thai Hung,
9 [2024_103|81.VN.2025| HD979 | & Y% | Xudt nhap khduva | oY on MRS Ho9 /09/9025] 20 nam
sativa L. . Bui Binh bong
bau tu HP
Cong ty Co phan
Lua- O bau tu Th i| Le Thanh Hai, Tra
10| 2023_77 |84.VN.2025| ADIo1 | a7 Y¥FA AU W LATONS mat ram L A o6 /09/2025) 20 nam
sativa L. va Phat trién nong Thi Thanh Yén
nghiép ADI
Co C6 pha .
Lia- O DAorig t,lsfh o phan .| Tran Thi Thanh Yén,
ua - Oryza au tu Thuong mai
11| 2023_85 |85.VN.2025| ADI36 e A TAORE A g Thi Thanh  |26/09/2025| 20 nam
sativa L. va Phat trién nong Huvé
uyén
nghiép ADI v
Cong ty C6 phan
Tié Lua- O Tap doan Gio ,
12|2022_117|86.VN.2025| e | Lua- Oyza | TapdoanGiong 1) b cpian (26/09/2025| 20 nam
Hai 8 sativa L. cay trong Tién Hai
Thai Binh
. Cong ty TNHH
Laa- Oryza x . . A . -
132023_193|87.VN.2025| VHI11 fival Giong nong nghiép Tran Ha 26/09/2025| 20 nam
sativa L.
Quang Ngai
Nguyén Van Thu, Le
Neb - Z Van Hai, Pham Thi
0 - Zea
14 | 2025_14 |88.VN.2025| Waxy 8 15 L Vién Nghién ctiu Ngo| Khu, Trinh Thi Bay, |14/10/2025| 20 nim
ays L. N
y b6 Van Diing, Chau
Ngoc Ly
. Cong ty TNHH
Laa- Oryza . . R -
15| 2025_62 |89.VN.2025| KIL.903 sivaL Giong cay trong Vo6 Thi Lan Hueong [14/10/2025| 20 nam
sativa L.
Nam Duong
Chau Ngoc Ly, Lé Van
N Hai, Lé Quy Kha, Can
0 - Zea
16 | 2025_06 |{90.VN.2025| LCH88 Ii L 'Vien Nghién cttu Nggd Van Cuong, Luu Cao {14/10/2025| 20 nim
ays L. i
4 Son, Nguyén Chi
Thanh, Pao Ngoc Anh
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Lia. O Cong ty CP Gioéng | Cong ty CP Gi6ng
ua- Oryza . .
17| 2023_75 [91.VN.2025| HG383 » Iljj cay trong - Vat nuoi| cay trong - Vat nuoi |14/11/2025| 20 nam

sativa L. , ,

Thtta Thién Hué Thtta Thién Hué

Bingo -

Cucurbita |Cong ty TNHH Hat . . 3
18| 2024_03 [92.VN.2025| QM 989 moschata gidéng Quang Minh Lé Thanh Tung 08/12/2025| 20 nam

Duch
QUYET PINH

Vé viéc dinh chi hiéu lyc Béng bao h¢ giéng cay trong
Phong Quan ly giong cay trong - Cuc Trong trot va Bao vé thuc vat cong bo dinh chi hiéu luc bang
bao ho giong cay trong sau:

o , , Ten chi s¢ hitu/Dai dién ct
STT So6 bang So don Tén giong Tén loai en et so ] u?/ ~a1 fencua
chu s& hitu
1 53.VN.2021 2019_87 Linh Huong Lua Cong ty C§ phan Cong nghé
2 54.VN.2021 2019_85 Ngoc Chau Lua nong nghi¢p Chién Thang
3 91.VN.2024 | 2018_175 DOCHRYLESE Hoa ctic
4 15.VN.2015 2014_75 PHALFIMWAQ Lan Ho Piep
- Cong ty TNHH Fresh Studio
5 40.VN.2023 2020_17 ANTHFAXI Héng Mon . .
Innovations Asia
6 42.VN.2023 2020_19 ANTHESZJA Héng Mon
7 41.VN.2023 2020_18 ANTHEUDAM Hong Mon
, Cong ty TNHH Hat giong Ta
8 | 69.VN.2018 | 2016.89 | BIPAOFI1-JAVA 68 Bi dao Ong ty 1ML Hat giong 1an
Loc Phat
9 28.VN.2015 2009_34 Nép PN20 Lua Cong ty TNHH Noéng nghiép
10 | 29.VN.2015 2011_43 Nép pht quy Lia Nhiet Doi
Cong ty TNHH Vie
11| 44VN2017 | 201559 CL61 Lia ongty Syngenta Viet
Nam
Rijk Zwaan Zaadteelt En
12 | 55.VN.2025 2022_65 OYFIT Dua chuét
- I ta o Zaadhandel B.V.
13 | 78VN2022 | 2020 221 T68 Luia Trung tam Bdo ton va Phat trién
nguon gen cay trong
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THE LE VIET VA GUI BAI

1. Tap chi Nong nghiép va Moi truong ding tai cac bai bao khoa hoc cong bo cac
cong trinh nghién cttu khoa hoc ¢6 noi dung khoa hoc moi, cac bai téng quan vé nganh
nong nghiép va moi truong chua gtri dang & bat ky loai hinh bao chi nao.

2. Bai bao c6 thé viét bang tiéng Viét (dang trén Tap chi bang ngon ngit tiéng Viét)
hodc tiéng Anh (ding trén Tap chi bang ngon ngit tiéng Anh), soan thao trén may vi tinh,
cac dong cach nhau bang 1,2 (Paragraph/Line spacing Multiple at 1,2), st dung font chit
Times New Roman, co chit 12, c6 do dai khong qua 10 trang gidy khé A4 bao gém ca tai
liéu tham khao.

3. Ttr khoa duoc trinh bay theo thit tu alphabet, tir 3 - 5 tir. Tir khoa bang tiéng Viét va
tiéng Anh phai cung néi dung, y nghia cta tir. Phan tom tit co do dai khong qua 350 tir viét
lién, khong xuéng dong, co chit 10, bao gom: Néu ngin gon vé muc dich, phuong phap
nghién ctru, két qua nghién cttu chinh. Bai bao viét bang tiéng Viét phai c6 tom tat bang ca
tiéng Anh, tiéng Viét va khong khac biét vé noi dung, y nghia.

4. Bai bao phai duoc trinh bay theo thtt tw sau: Tén bai bao bang tiéng Viét va tiéng
Anh, (cac) tac gia, tén co quan cta (cac) tac gia, tém tat, tir khoa, noi dung ctia bai bao, 1oi
cam on (néu co), tai lieu tham khao. Tac gia lién hé phai duoc chi ro cung voi dia chi co
quan, Email, s6 dién thoai trén trang nhat cta ban thao. Tén riéng tiéng Viét phai co du
dau thanh ké ca cac bai viét bang tiéng Anh.

5. Tai liéu tham khao duoc trinh bay theo thit tu trich dan va danh s dat trong ngoic
vuong theo thir tee xuat hién trong bai bao va trong danh muc tai lieu tham khao.

+ Doi voi cde tai liu Ia bai bdo trong Tap chi ghi day du theo thir tu- Tén tac gia, nam
xuat ban, tén bai bao, tén tap chi, tap, so, trang.

+ DOT voi cdc tai lieu Ia sach ghi day di theo thir tuz 'Tén tac gid, nam xuat ban, tén
sach, nha xuat ban, noi xuat ban.

Néu bai viét bang tiéng Anh, tai lieu tham khao nao khong phai bang tiéng Anh thi
phai dich ra tiéng Anh va chu thich ngon ngir goc trong ngoic don.

6. Tap chi Nong nghiép va Moéi truong thuc hién quy trinh gti bai, quy trinh phan
bién online trén hé thong phan mém cta Tap chi va st dung co sé dit lieu cac s6 Tap chi
da xuat ban, dé nghi cac cong tac vién, phan bién bai bao va ban doc truy cap vao
website: http://tapchikhoahoc.nnmt.net.vn va thuc hién cac thi tuc theo huéng dan.

7. Chi tiét xin lién hé: Tap chi Nong nghiép va Moi truong; S6 10 Nguyén Cong
Hoan, phuong Giang Vo, Ha Noi; Dién thoai: 024.37711070; 024.38345457; 024.37716634.
Email: bbtnongnghiep@gmail.com.
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