(e N

TAP CHI
NONG NGHIEP .
& MOI TRUONG

p-ISSN 3093-3382

NAM THU HAI MUO'I LAM

'S0 507 NAM 2025
XUAT BAN 1 THANG 2 KY

TONG BIEN TAP
TS. DAO XUAN HUNG
PT: 024.37711070

PHO TONG BIEN TAP
TS. DUONG THANH HAI
ThS. KIEU DANG TUYET

DT: 024.38345457

: TOA SOAN
S6 10 Nguyén Cong Hoan
Quan Ba Binh - Ha Noi
DT: 024.37711072
Fax: 024.37711073

E-mail: tapchinnmt@mae.gov.vn
Website:www.tapchinongnghiep.vn

Giay phép so:
23/GP - BVHTTDL
B6 Van hoa,Thé thao va Du lich
cap ngay 25 thang 4 nam 2025

Ché ban tai Tap chi
Nong nghiép va Moi trwwong
In tai Cong ty CP in Khoa hoc
Cong nghé Ha Noi

Don vi phat hanh: Cong ty
Phat hanh bao chi Trung wong
DT: 0913023486

U )

MUC LUC
TONG VAN GIANG, NGUYEN BA THONG, LE THI XUAN HA,
TRAN THI AN. Két qua chon loc phuc trang giong lda nép cai hoa
vang dac san tinh Thanh Hoa
VU DANG CANG. Hiéu qué clia md hinh canh tac giéng dau
den xanh long dugc phuc trang tai huyén Son Duong, tinh
Tuyén Quang
NGUYEN VAN MINH. Anh hudng clia 4m do va diéu kién che
sang dén sinh trudng clia cay con giong san khang bénh kham
la (HN5) nhan nhanh trong nha mang Tunnel tai tinh Dak Lak
LE THI LOAN, NGUYEN VAN TU, NGUYEN TH| TAM, NGUYEN
THI NGOC NHI, VO HOAI HIEU. Hiu qua khang nam Botrytis
cinerea clia chiét xuat nha dam |én men vdi Lactiplantibacillus
plantarum YU2404 va Limosilactobacillus fermentum YU2405
NGUYEN MINH TRONG, NGUYEN LE YEN NHI, QUACH VAN
CAO THI, NGUYEN TRUNG TRUC. Nghién citu &nh huéng clia
mang bao xanthan gum dén su thay d6i mot s§ chi tiéu chat
lugng clia qua du du (Carica papaya L.) sau thu hoach
KIEU THI HUYEN, TRAN NGUYEN NGOC, TRUONG VAN DAN,
NGUYEN QUANG LINH. Pac diém moi truong va phan cum
sinh thai phan bd clia ca chinh hoa (Anguilla marmorata) &
thanh phd Hué.
CU NGOC THANG, TRAN VAN TY, NGUYEN THANH BINH.
Xay dung ban do sat 16 b song, kénh rach ndi dong tinh An
Giang - Phuong phap c6 su tham gia clia cdng dong
CHAU THI ANH THY, LE VAN DUNG, TRAN HUYNH KHANH, VO
THI GUONG. Cai thién moi trudng nudc va nang suét tom trong hé
théng canh tac tom - lGa bang bién phap trdng cay Nan tuong
(Scirpus littoralis) va Co nudc man (Paspalum vaginatum)
NGUYEN THI TUYET HOA, TRAN THI HONG NGOC, LE DIEM
KIEU. Két cu va da dang loai cay gb cla rimg phong ho tai khu
vuc Nui Cam thudc tinh An Giang
PHAM MAI PHUONG, NGUYEN THI THU NGA, NGUYEN
QUAC KHANH, NGUYEN DUY LIEM, VU DINH DUY. Ung dung
nén tang dién toan dam may hd tro xay dung ban dé phan
hang thich ng véi bién di khi hau cho loai Xa xi & Tay
Nguyén, Viét Nam
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KET QUA CHON LOC PHUC TRANG GIONG LUA NEP CAI
HOA VANG BAC SAN TINH THANH HOA

Téng Vin Giang" ", Nguyén B4 Thong?, Lé Thi Xuan Ha?, Trin Thi An?

!Khoa Nong Lam Nguw nghiép, Truong Pai hoc Hong Pic

?Hoi Giong cay trong va Vat tiw nong nghiép Thanh Hoa

’Céng ty C6 phan Thuong mai Sao Khué

"Email: tongvangiang @hdu.edu.vn

TOM TAT

Giong lua nép Cai hoa vang la giong dac san cua tinh Thanh Hoa, c6 thoi gian sinh trudng tir 153 -
155 ngay. Hat gao lat c6 mau trang duc, thom, com déo, duoc nguoi tieu dung wa chuong. Nang
suat trung binh cé thé dat 49 - 51 ta/ha. Qua trinh chon loc phuc trang thuc hién tai tinh Thanh
Ho4 tir vu mtia nam 2022 dén vu mua nam 2024 theo TCVN 12181:2018. Két qua chon loc phuc
trang cho thay, vu thtt nhat (vu mtia nam 2022) chon dugc 181 dong G; vu tht 2 (vu mua nam
2023) chon duoc 50 dong G, va vu tht 3 (vu mua nam 2024) chon duoc 12 dong G,. Cac dong
duoc chon & vu G, c6 do dong déu cao, thoi gian sinh truong 154 ngay, chiéu cao than trung binh
dat 139,9 cm, chiéu dai truc bong chinh trung binh dat 24,0 cm, s6 bong/khém trung binh dat 5,8
bong, tong s6 hat chac/bong trung binh dat 128,6 hat; khoi lwong nghin hat trung binh 26,9 g;
nang suat hat trung binh 0,49 kg/m?. Mau sic hat gao lat trang duc, c6 mui thom. Cac dong nay
hoan toan pht hop véi céc tinh trang dac trung theo bang mo ta va da hén dong dat khoi luong
1.050 kg, duoc Trung tAm Kiém nghiém va Ching nhan chat luong Nong, Lam, Thiy san Thanh
Hoéa cap phiéu két qua thr nghiém ma s6 38.SNC.M24.001 xac nhan hat giong dat cdp siéu
nguyén chiung.

Tie khéa: Giong hia nép cdi hoa vang, phuc trdng, lia dic sdn, hat giong siéu nguyén chiing.

1. BAT VAN BE

Trong xu thé phat trién nong nghiép theo
huéng hang hoa chat lugng cao, viéc bao ton va
khai thac hiéu qua cac giong cay trong dic san
ban dia ngay cang tré nén quan trong. Theo La
Tuan Nghia va cs (2011) [1], cac giong laa truyén
thong khong chi mang gia tri van héa ma con la
nguodn vat lieu di truyén quy phuc vu chon tao
giong thich ung voi diéu kién bién doi khi hau va
dap tng yéu cau thi truong. Trong do, giong lua

dip 1& Tét. Giong c6 kha nang thich nghi tot voi dat
triing, chua phén; chiu han cuéi vu kh4; khang dao
on va kho vin & muc kha. Tuy nhién, giong dé bi
sau duc than gay hai ning trong thoi ky tré bong,
nhat 1a Itra sau tht 5 - 6, lam ty 1é bong bac c6 thé
len t6i 40 - 50%, anh huong dang ké dén nang suat.
Nang suat trung binh 42 - 45 ta/ha, c6 thé dat 48 -
51 ta/ha trong diéu kién tham canh; gia lua thuong
phdm ctia giong nay dat khoang 14.000 - 15.000
déng/kg, cao gap 2 lan so voi lua Bac thom so6 7,

nép Cai hoa vang 1a nhimng giong dic san cé gia tri
cao cta tinh Thanh Héa, can duoc quan tam bdo
ton va phat trién.

Nép Cai hoa vang 1a giong lua cam tng anh
sang ngay ngan, thich hop gieo trong trong vu
mua tai tinh Thanh Héa. Hat thoc tron, v trau
mau vang, gao trang, déo, thom, dugc wa chuong
dé ché bién cac mon an truyén thong, dac biet vao

gap 1,7 lan so voi nép N97 [2]. Nho do, gia tri san
xuat trén don vi dién tich cao hon so voi cac giong
lua thom, lia nép phé bién hién nay, tao co hoi dé
phat trién san phdm déc san cé gia tri gia ting cao
[3], mang lai hiéu qua kinh té cao.

Tuy nhién, hién nay néu qua trinh canh tac lau
dai theo phuong phép truyén thong, giong bi phan
ly, thoai hoa, chat luong va niang suat khong 6n
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dinh dan dén dien tich gieo trong bi thu hep,
ngudn gen ban dia bi “x6i mon” [4]. Do do, viéc
phuc trang giong lia nép Cai hoa vang 1a can thiét
nham khéi phuc dac tinh quy, nang cao nang suat,
chat lwong va 6n dinh ving san xuit, gép phan
tang thu nhap cho nong dan va phat trién nong
nghiép bén ving tai dia phuong.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu, dia diém va thoi gian nghién ctru

Vat lieu nghién cttu: Giong lua nép Céi hoa
vang la giong nép dic san c6 truyén cua dia
phuong, hién dang duoc tréng tai cac viung trung
du, mién nti va déng bang tinh Thanh Hoa. Giong
co thoi gian sinh truong 153 - 155 ngay, ciy cao
125 - 145 cm, gao tring duc, déo thom, ning suat
cao dat 48 - 51 ta/ha. Kha nang chiu phen, chiu
chua, chiu triing kha; choéng han cudi vu tot;
khang bénh dao 6n va kho van tot, khang bac 1a
trung binh, nhung nhiém ning sau duc than cudi
vu. Giong lua nép Cai hoa vang lam vat liéu phuc
trang duoc thu thap truc tiép tit cac ho nong dan
tai mot so dia phuong trong tinh, dua trén nhing
dac diém hinh thai dac trung theo bang mo ta
giong. Khoi luong hat giong duoc thu thap 1a 12
kg, da dé gieo cay trén dién tich 4.000 m? (bao
gom ca du phong).

Thoi gian va dia diém thuc hién: Thi nghiém
chon loc phuc trang giong duoc thuc hién trong 3
vu mua (nam 2022, 2023, 2024) tai xa Ha Long,
huyén Ha Trung, tinh Thanh Héa, trén dat phu sa
c6 khong duoc boi hang nam.

2.2. Phuong phap bé tri thi nghiém, bién phap
ky thuat canh tac va chi tiéu theo doi, danh gia
2.2.1. Phuong phap bo tri thi nghiém

Thi nghiém chon loc phuc trang giong duoc
tién hanh theo TCVN 12181:2018 [5], gébm 3 budc,
tuong tng vaoi 3 vu chon loc. Trong do:

- Vu tht nhat (G,- vu mtia nam 2022): Gieo cay
giong lua nép Cai hoa vang, khi laa dé nhanh ro,
cam que danh dau cac ca thé dung nguyén ban.
Hang tuan quan sat cac tinh trang dic trung, loai
bo cay sinh truong kém, bi sau, bénh, phan ly...
Trudc khi thu hoach 2 ngay, danh gia 1an cuoéi, loai
b6 cay khong dat yeéu cau. Cat sat goc nhimng ca

thé dat yéu cau, deo thé danh s6 thtt tu, do dém va
chon loc trong phong cac tinh trang s6 luong ctia
timg c4 thé. Tinh gi4 tri trung binh (X)) va d¢ lech
chudn (S). Chon cac ca thé c6 gia tri ndm trong
khoéng}i S. Hat cta timg ca thé duoc bao quan
rieng dé gieo ti€p vu sau.

- Vu thtt hai (G; - vu mua nam 2023): Gieo
rieng hat cua timg ca thé tir G,, cdy thanh timg
dong, mdi dong cdy 1 6, cam thé danh dau ¢ dau
moi 6 dé theo doi.

Theo doi dinh ky 7 ngay/lan: Panh dau dong
co cay khac dang do phan ly, sinh truong, phat
trién kém, nhiém sau, bénh... Truéc khi thu hoach
2 ngay, danh gia 1an cu6i, loai bé cac dong khong
dat. O cac dong dat tiéu chudn, tién hanh 14y mau
cay (moéi dong 10 cay ngau nhién theo phuong
phap duong chéo 5 diém), cat sat goc, deo thé, do
dém trong phong giong nhu danh gia & vu G,. Loai
bo cac dong c6 gia tri trung binh cua bat cit tinh
trang s6 luong nao nam ngoai do lech chuén.

Thu hoach toan 6 cac dong dat yéu cau, phoi
kho, lam sach, tinh nang suat, loai bo6 dong cé
nang suat thap, dong co hat gao lat khong phai
mau trang va khong c6 mui thom.

- Vu tht ba (G, - vu mua nam 2022): Luong hat
giong ctia moéi dong & G, gitt lai phan nho dé du
phong, phan con lai gieo cdy trén ruong so sanh va
ruong nhan dong, cac rudng duoc vé so do rieng.

- Ruong so sanh: Chon ruong dong déu, cay cac
dong theo phuong phap tuan tv khong nhéc lai,
dién tich 10 m?/0, cac 6 cach nhau 35 cm. Hang
tuan, theo doi cac tinh trang cta ting dong, danh
dau dong co6 cay khac dang do phan ly, dong sinh
truong, phat trién kém, nhiém sau, bénh... Trudc
khi thu hoach 2 ngay, danh gia lan cudi dé chon
dong dat yéu cau. Thu 10 cay mau vé do dém trong
phong giong nhu vu G,. Can ct vao so lieu do dém,
loai bo cac dong co gia tri trung binh ctia bat ctt tinh
trang sO luong nao nam ngoai do léch chuan.

- Ruong nhan dong: Sau khi cdy & rudng so
sanh, cay hét s6 ma con lai 6 ruong nhan dong.
Tién hanh kiém dinh déng ruong vao thoi ky lua
tré 50% va truoc thu hoach dé phat hién cay khac
dang. Khir bo cay khac giong do 1an co gioi, loai bo
cac dong c6 cay khac dang.
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Thu hoach, tinh ning suat ctia cac dong duoc
chon, loai bd cac dong c6 nang suat thap, dong co6
hat gao lat khong phai mau trang duc va khong co6
mui thom.

Kiém tra chat luong gieo trong cua timg dong
duoc chon, hén cac dong dat yéu cau thanh 16 hat
siéu nguyén ching. Ly mau giri Trung tam Kiém
nghiém va Ching nhan chat luong Nong, Lam,
Thty san Thanh Hoéa kiém nghiém, dong bao va
gan tem nhan theo quy dinh, bdo quan c4n than dé
san xuat hat giong nguyén chung & vu sau.

2.2.2. Cdc bién phap ky thuit canh tac

O ca 3 vu déu gieo ma ngay 3/6, cdy ngay 2/7
va thu hoach trong thang 11. Mat do cay 25
khom/m? cdy 1 danh/khém. Luong phan bon:

1.000 kg phan httu co vi sinh Séng Gianh + 60 kg
N + 75 kg P,O; + 60 kg K,O/ha. Bén 16t toan bo
phan httu co vi sinh Séng Gianh + toan bo luwong
phan lan + 30% luong dam + 20% luong kali. Bon
thuc lan 1: Sau khi laa bén ré héi xanh: 60% luong
dam + 30% luong kali. Bon don dong: Bon luong
dam va luong kali con lai. Cac bién phap ky thuat
khac theo quy trinh gieo trong va cham séc giong
lua nép Cai hoa vang [6].

223 Cdc chi tiéu theo doi, dinh gid phuc
trang

Cac chi tiéu theo doi theo TCVN 13381-1:2021
[7].

Cac chi tieu danh gia chon loc phuc trang &
cac giai doan duoc thé hién ¢ bang 1.

Bang 1. M6 ta cac tinh trang dic trung ctia giong lda nép Cai hoa vang trong vu mua tai tinh Thanh Héa

NONG NGHIEP VA MOI TRUOGNG - KY 2 - THANG 6/2025

’ . . 7 .7 ’ .« R . Ph h :
TT Tinh trang Giai doan danh gia Mttc do biéu hién uf)ng p ,ap
danh gia
1 La goc (1a dudi cung) L4 tha nh'flt Vtr(,rt qua Xanh Quan sat
bao 14 mam
2 La: Muc do xanh Chuén bi lam dong Xanh trung binh Quan sat
3 La: Sac t6 antoxian Chuén bj lam dong Khong co Quan sat
4 Be la: Sac t6 antoxian Chuén bj lam dong Khong co Quan sat
5 Be la: Mirc (?Q Sac FO antoxian Chuén bi 1am dong Khong co Quan sat
cuabela
6 La: Sac t6 antoxian cta tai 14 Chuén bj lam dong Khong co Quan sat
7 Phién 14: Chiéu dai (cm) Bat dau no hoa 35-45 Quan sat 14
1y A PV Quan sat 14
8 Phién 14: Chiéu rong (cm) Bat dau né hoa 14-1,7 RPN
giap 1a dong
9 L4 dong: Trang th,al phién la Bat dau nd hoa Ntta thang Quan sat
(quan sat s6m)
La dong: T hai phién 14 , ] .
10 ong ranlgt alAp lenfa Chin Guc xudng Quan sat
(quan sat mudn)
11 Khom: Tap tinh sinh truong Chuén bilam dong Mo Quan sat
5
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Thoi gian tir gieo dén tré: Thoi
12 gian tré (khi 50% s6 cay c6 1/2 bong trd thoat 120-125 bo dém
bong trd)
13 Mau sac vo tl.‘au: Sacto Gié dau bong chin Khong co Quan sat
antoxian
14 Hoa: Mau sic voi nhuy bang thoi ky nd hoa Trang Quan sat
15 Than: Chiéu cao than trir bong Chin stra/thu hoach 135 - 140 D(i tur Enaii dat
(cm) dén c6 bong

16 Bong: Chiéu dai truc bong Gié dau bong 9995 Do tir c6 bong

chinh (cm) chin/thu hoach dén hét bong
17 Bong: S6 bong/khom Chin stta 5,6-6,2 bém
18 S6 hat chac/bong Chin 120-130 bém
19 Bong: Rau Bat dau nd hoa Rau ngan Quan sat
20 Hat: Mau sac mo hat Chin sap, chin Vang nau sam Quan sat
21 Bong: Thoat c6 bong Gié dau bong chin Thoat hoan toan Quan sat

\ . . \ . N , 0
22 Thoi gian ti gle\o dén chin 85% Gié dau bong chin 152 - 157 bo dém
(ngay)
23 Vo trau: Mau sac Chin hoan toan Vang nhat Quan sat
94 Hat thoc: Khoi lwong 1.000 hat Thu hoach 9697 Cain hat & do
@ 4m 13,5%

25 Hat thoc: Dang hat (D/R) Thu hoach Tron Quan sat
26 Mau sic hat gao lat Thu hoach Trang duc Quan sat
27 Hat gao lat: Hwong thom Thu hoach Thom Cam quan

Trong khuon khé dé tai khoa hoc va cong
nghé cap tinh thuc hién tir nam 2022 “Nghién ciu
phuc trdng va phat trién ving sdn xuat giong lia
dic san nép Cai hoa vang trén dja ban tinh Thanh
Hoa’, @a diéu tra duoc dac diém cta giong va hoan
thanh xay dung bang mo ta cac tinh trang dac
trung giong lda nép Cai hoa vang lam co so dé
chon dong G, G, va G.,.

So6 lieu & bang 1 cho thay, giong lua nép Cai
hoa vang 1a giong phan tng véi anh sang ngay

ngan, chi gieo cdy trong vu mua, c6 thoi gian tré
bong tir 25/9 - 5/10. Giong co cac dac trung co ban
la: Thoi gian tit gieo dén tré bong 120 - 125 ngay,
thoi gian tir gieo dén chin 152 - 157, chiéu cao than
135 - 140 cm, chiéu dai truc bong chinh 22 - 25 cm,
s6 bong/khom 5,6 - 6,2, s6 hat chiac/bong 120 -
130 hat, chiéu dai phién 14 35 - 45 cm, tap tinh sinh
truong cta khom giai doan chuédn bi lam dong
(tinh trang 11) md, rau ngéan, hat thoc co vo trau
vang nau sam, mau siac hat gao lat trang duc, hat
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gao lat mui thom, mau 14 goc xanh, mau sic voi
nhuy thoi ky dang né hoa mau trang... Pay 1a cac
tinh trang dic trung ctia giong laa nép Cai hoa
vang trong vu mua tai tinh Thanh Hoéa va la co s&
cho viéc chon loc phuc trang hat giong siéu
nguyén ching phu vu san xuat.

2.3. Phuong phép xit 1y s6 liéu

Tién hanh do dém cac tinh trang s6 luong cta
ting ca thé, tinh gia tri trung binh (X ), do lech
chuén (S) theo cac cong thic [5]:

Gia tri trung binh: X = Z_X

n
Do lech chuén so véi gia tri trung binh [5].
S - |2 -X) (méun > 30) vas =

n

/Z (x, - X)’ (néu n < 30)
n—1

Trong do: S 1a do lech chudn so véi gia tri
trung binh; x; 1a gia tri do d€m duoc ctia ca thé
(hodc dong) thti (i tir 1- n); n 1a tong so ca thé
hoac dong danh gia; X1la gia tri trung binh.

Cac so lieu thu thap duoc phan tich theo
chuong trinh thong ke mo ta (Descriptive

Statistics) dé thu gia tri trung binh (X ) va do lech
chuin (S) ctia cac tinh trang dinh luong bang phan
mém Excel 2016.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. P4anh gia va chon loc vat lieu khéi dau G,

giong lia nép Cai hoa vang trong vu mila nim
2022 tai tinh Thanh Héa

Trong vu chon G, tir nguoén vat lieu khoi dau
gieo cdy trén déng rudng, da tién hanh chon loc ca
thé ngay tir giai doan lua dé nhanh ro. Tong cong
1.000 cay laa duoc danh d4u bang que cam (moéi
cay 1a mot dong) dé theo doi dinh ky. Qua trinh
theo doi da phat hién va loai bé nhitng ca thé co
biéu hién sinh trudng yéu, nhiém sau, bénh, bi
phan ly di truyén hoac sai khac ro rét so voi kiéu
hinh khong diang nguyén ban. Sau chon loc ngoai
déng, c6 250 dong duoc gitt lai dap tmg tot cac tiéu
chi vé hinh thai va sinh truéong. Bang 1 cho thay,
cac dong nay déu thé hién ro cac dac diém 6n dinh
nhu: L4 g6c mau xanh (tinh trang 1); 14 giai doan
lam dong xanh trung binh (tinh trang 2); mo hat
vao thoi diém chin sap c6 mau vang nau sam (tinh
trang 20); gié dau bong thoat hoan toan khi chin
(tinh trang 21); vo trdu chuyén vang nhat khi hat
dat @0 chin hoan toan (tinh trang 23); hat gao lat
mau trang duc (tinh trang 26); hat gao 1at c6 mui
thom dic trung (tinh trang 27). Vé diac diém sinh
truong, da so cac dong co6 thé cay dang md dung
theo kiéu hinh giong goc, tuy nhién van xuat hién
mot s6 ca thé co thé khom xoe (tinh trang 11) va
hat ¢6 rau dai (tinh trang 19) khong phu hop va
nhitng dong nay da duoc loai bo6 dé dam bao tinh
déng nhat vé kiéu hinh. Téng cong c6 37 dong bi
loai do khong dat yéu cau & hai tinh trang trén.

Sau qua chon loc trén dong ruong, 213 dong
con lai duoc lua chon dé tiép tuc theo doi danh gia
trong phong céc tinh trang s6 12, 22, 15, 16, 17, 18,
24. Két qua tham s6 thong ké ctia 213 dong lua
nép Cai hoa vang duoc thé hién tai bang 2.

Bang 2. Tham s6 théng ké mét s6 tinh trang ctia 213 dong G, giong lia nép Cai hoa vang
trong vu muia nam 2022 tai tinh Thanh Hoéa

Tham s6 théng ké Giatri | Giatri | Trung | Dolech Pham vi lya chon

, thap cao bi_nh chuédn _ B
Tinh trang nhat | nhit | (X) ©) X-S | X+S
Thoi gian tir gieo dén tré (ngay) 122 123 122,7 0,41 122,3 123,1
Thoi gian tir gieo dén chin (ngay) 154 155 154,8 0,42 154,4 155,2
Chiéu cao than (cm) 134,4 151,0 140,1 2,88 137,22 142,98
Chiéu dai truc bong chinh bong (cm) 21,2 26,6 23,9 1,18 22,72 25,10
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S6 bong/khom (bong) 5,0 7.6 5,9 0,45 5,45 6,35
S6 hat chac/bong (hat) 85,0 156,0 119,7 17,86 101,84 137,56
Khoi luong 1.000 hat (g) 25,6 29,2 274 0,76 26,64 28,16
Nang suat hat (kg/m?) 0,46 0,56 0,51 0,02 0,49 0,53

Bang 2 cho thdy, thoi gian tir gieo dén trd
trung binh dat 122,7 ngay, dao dong tir 122 - 123
ngay, voi do léch chuin 0,41 ngay. Pham vi lua
chon cac dong pht hop ndm trong khoang tir 122,3
- 123,1 ngay. Thoi gian tir gieo dén chin trung binh
dat 154,8 ngay, dao dong tir 154,0 - 155,0 ngay, voi
do lech chuén 0,42 ngay. Pham vi lua chon tuong
ung la tir 154,4 - 155,2 ngay.

Két qua nghién ctru trén c6 su khac biét so
voi két qua nghién ctu ctia Hoang Thi Nga va cs
(2021) [8], theo d6 ca hai tinh trang déu c6 gia tri
cuc tri bing nhau va d¢ léch chudn (S) bang 0
trén giong nép Béc tai huyén Hai Hau, tinh Nam
binh. Nguoc lai, két qua & nghién cttu nay phu
hop voi két qua nghién ctru ctia Nguyén Tai Toan
va cs (2021) [9] tren giong nép Rong tai huyén
Yén Thanh, tinh Nghé An, trong dé cac gia tri cuc
tri co bién dong nhat dinh va do lech chudn (S)
déu lon hon 0. S& di c6 su khac biét va tuwong
dong gitta cac két qua nghién ctu c6 thé xuat
phat tir su khac nhau vé vat lieu khoi dau. Cu thé,
vat lieu khoi dau dé chon G, thu thap tir nhiéu
nguon giong trong san xuat tai cac dia phuong da
anh huéng dang ké dén muc do bién di ctia quan
thé khao sat.

Chiéu cao than (cm): Gia tri trung binh dat
140,1 cm; dong thap nhat cé chiéu cao 134,4 cm,
trong khi dong cao nhat dat 151,0 cm. Do lech
chuén 1a 2,88 cm. Nhom cac dong duoc lua chon
co chiéu cao than dao dong trong khoang tir
137,22 - 142,98 cm, phu hop véi tiéu chudn giong
goc va c6 tinh 6n dinh vé kiéu hinh.

Chiéu dai truc bong chinh (cm): Trung binh
dat 23,9 cm; gia tri dao dong tir 21,2 cm (thap
nhat) dén 26,6 cm (cao nhat). Cac dong duoc chon
c6 chiéu dai truc bong chinh trong khoang 22,72 -

25,10 cm, dam bao phan bo hop ly vé kich thudc
boéng.

S0’ bong/khom: Trung binh 1a 5,9 bong/khom,
trong d6 dong thap nhat dat 5,0 bong va cao nhat dat
7,6 bong. Do léch chuan 1a 0,45 bong. Cac dong duoc
lua chon c6 s6 bong dao dong tir 545 - 6,35
bong/khom, phan anh kha niang dé nhanh va phat
trién khom twong doi déng déu.

S6" hat chac/bong (hat): Trung binh 1a 119,7
hat; gia tri thap nhat 1a 85,0 hat, cao nhat 1a 156,0
hat. Do léch chuin dat 17,86 hat. Cac dong duoc
tuyén chon c6 so hat chiac/bong tir 101,84 - 137,56
hat, cho thay su khac biét ro vé tiém nang két hat
gitta cac dong.

Khoi Irong 1.000 hat (g): Trung binh dat
27,4 g; dao dong tir 25,6 - 29,2 g, véi d6 léch
chuén 1a 0,76 g. Nhom dong duoc lua chon co
khoi luong 1.000 hat dao dong trong khoang tir
26,64 - 28,16 g, dat yeu cau vé do dong déu va
chat luong hat.

Nang suat hat (kg/m?): Trung binh dat 0,51
kg/m2; dong c6 gia tri thap nhat dat 0,46 kg/m?2,
cao nhat dat 0,56 kg/m2 D¢ lech chuan 1a 0,02
kg/m2. Cac dong duoc chon c6 nang suat tir 0,49 -
0,53 kg/m?, thé hién tiém ning san xuat 6n dinh
va phu hop véi muc tiéu chon loc.

Vé tong thé, cac tinh trang nhu thoi gian tu
gieo dén trd, thoi gian sinh trudng (tir gieo dén
chin) thé hién tinh 6n dinh cao gitta cac dong.
Trong khi do, cac chi tiéu nhu chiéu cao than,
chiéu dai truc bong chinh, s6 hat chac/bong co6
muc do bién dong lon hon, phan anh su phan hoa
di truyén va tiém nang chon loc trong quan thé.
Két qua nay phu hop voi cac két qua nghién ctru vé
chon loc va phuc trang cac giong lua tai Viet Nam
[8-10].
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T két qua danh gia tham so thong ké mot so
tinh trang trong phong ctia 213 dong néu trén, da
chon duoc 181 dong dat tiéu chuan theo bang mo
ta cac tinh trang dic trung cta giong lua nép Cai
hoa vang trong vu mua tai huyén Ha Trung, tinh
Thanh Hoa (nay la xa Ha Long, tinh Thanh Ho4)
dé str dung, danh gia va chon loc thé he G,. Cac
dong dugc chon c6 ma dong la: D1, D2, D3, D4,
D5, D6, D7, D10, D11, D12, D13, D14, D15, D16,
D17, D18, D19, D20, D21, D22, D23, D25, D26,
D27, D28, D29, D30, D31, D32, D33, D34, D35,
D36, D37, D38, D39, D40, D41, D42, D43, D44,
D45, D46, D47, D48, D49, D50, D51, D52, D53,
D54, D55, D56, D57, D58, D60, D61, D62, D63,
D64, D65, D67, D69, D70, D71, D72, D73, D74,
D75, D76, D77, D78, D81, D82, D83, D85, D86,
D87, D88, D89, D90, D91, D92, D94, D96, D97,
D98, D99, D100, D101, D102, D103, D104, D105,
D107, D109, D110, D111, D112, D113, D114, D115,
D116, D119, D120, D122, D123, D124, D125, D126,
D128, D130, D131, D132, D133, D135, D136, D137,
D138, D139, D140, D141, D143, D144, D145, D147,
D148, D149, D150, D151, D152, D153, D154, D155,
D156, D157, D158, D159, D160, D161, D162, D163,
D164, D165, D166, D168, D169, D170, D171, D172,
D174, D175, D176, D177, D178, D180, D181, D182,
D183, D184, D185, D186, D187, D189, D191, D192,
D193, D194, D195, D196, D198, D199, D201, D203,
D204, D205, D207, D208, D209, D211, D212. Cac
dong nay duoc luu gitr dé ti€p tuc phuc trang trong
vu thit 2: G, vu mua nam 2023.

3.2. Danh gi4 va chon loc thé hé G, cac dong
giong laa nép Cai hoa vang trong vu mila nim
2023 tai tinh Thanh Héa

Tt hat giong ctia 181 dong chon duoc & vu 1
(G,) dem gieo cay riéng thanh timg dong. Trong
qua trinh theo doi, da loai bo dan nhing ca thé
khac dang, duoc Trung tam Kiém nghiém va
Chtng nhan chat luong Nong, Lam, Thuy san
Thanh Hoa danh gia kiém dinh va da chon duoc
81 dong. D6 1a cac dong c6 ma dong: D1, D3, D5,
D6, D7, D12, D13, D14, D17, D18, D19, D21, D22,
D23, D25, D26, D27, D28, D30, D34, D35, D37,
D39, D40, D41, D42, D45, D46, D48, D51, D53,
D55, D58, D62, D69, D70, D76, D77, D78, D86,
D90, D92, D101, D102, D107, D109, D110, D111,
D113, D114, D115, D119, D128, D135, D138,
D139, D141, D143, D144, D145, D147, D150,
D151, D152, D153, D158, D160, D161, D162,
D168, D172, D174, D178, D180, D182, D183,
D191, D192, D193, D194, D195.

Cac dong nay duogc theo doi danh gia cac chi
tiéu trong phong.

Két qua danh gia tham s6 thong ke cta 81
dong G, giong lua nép Cai hoa vang duoc thé hién
tai bang 3.

Bang 3 cho thay, thoi gian tir gieo dén tré la
123 ngay; tit gieo dén chin 1a 154 ngay.

Chiéu cao than (cm): Gia tri trung binh dat
139,6 cm; dong co chiéu cao than thap nhat la
135,8 cm va cao nhat 1a 143,8 cm, voi do lech
chuén 2,0 cm. Cac dong duoc chon cé chiéu cao
than dao dong tir 137,6 - 141,6 cm.

Bang 3. Tham s6 thong ké mdt so tinh trang ctia 81 dong G, giong lia nép Cai hoa vang trong vu mua

nam 2023 tai tinh Thanh Héa
Pham vi lua
. . . T c 3
Thamss thongke | Giatri | Giatii | . 1° | Dolech chon
Tinh trang thap nhat | cao nhat (X) chuan (§) — —

X-S| X+S

Thoi gian tir gieo dén tré (ngay) 123 123 123 0 123 123

Thoi gian tir gieo dén chin (ngay) 154 154 154 0 154 154
Chiéu cao than (cm) 135,8 143,8 139,6 2,0 137,6 141,6

Chiéu dai truc bong chinh bong (cm) 22,6 26,2 24,0 0,9 23,1 24,9
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S6 bong/khom (bong) 5,2 6,4 5,9 0,3 5,6 6,2
S6 hat chac/bong (hat) 100,2 152,8 122,4 12,8 109,6 | 135,2
Khai lugng 1.000 hat (g) 25,1 27,9 27,1 0,7 26,5 27,8
Nang suat hat (kg/m? 0,48 0,04 0,50 0,02 0,48 0,52

Chiéu dai truc bong chinh (cm): Trung binh
dat 24,0 cm; gi4 tri thap nhat ghi nhan 1a 22,6 cm
va cao nhat 1a 26,2 cm, do lech chuan 1a 0,9 cm.
Céc dong duoc chon cé chiéu dai truc bong chinh
tir 23,1 - 24,9 cm.

So" bong/khom (bong): Trung binh dat 5,9
bong/khom; dao dong tir 5,2 - 6,4 bong/khom, voi
do lech chuén 0,3 bong. Cac dong duoc chon c6 so
bong/khom trong khoang 5,6 - 6,2 bong.

Khoi Irong 1.000 hat (g): Trung binh 27,1 g,
dong co gia tri thap nhat 1a 25,1 g, cao nhat la 27,9
g, do léech chuan 1a 0,7 g. Cac dong duoc chon co
khoi luong 1.000 hat tit 26,5 - 27,8 g.

Ning suat hat (kg/m?: Trung binh dat 0,50
kg/m2; dao dong tir 0,48 - 0,54 kg/m2, do léch chuin
14 0,02 kg/m2. Cac dong duoc chon c6 niang suat hat
tr 0,48 - 0,52 kg/m2.

Nhu vay, tir 81 dong da chon duoc 50 dong dat
tiéu chuin theo bang mo ta cac tinh trang dac
trung cua giong lua nép Cai hoa vang dé str dung,
danh gia va chon loc thé he G,. Do 1a cac dong co
ma so: D1, D3, D5, D6, D12, D14, D17, D19, D21,
D22, D23, D25, D27, D28, D30, D35, D37, D39,

D40, D41, D42, D45, D46, D48, D33, D55, D38,
D62, D70, D76, D86, D90, D109, D110, D113,
D114, D135, D145, D150, D152, D161, D162, D172,
D174, D178, D180, D182, D191, D193, D195.

3.3. DPanh gi4 va chon loc thé hé cac dong G,
gidng laa nép Cai hoa vang trong vu mila nim
2024 tai tinh Thanh Héa

Tt 50 dong duoc tuyén chon & vu thut hai
(G1), mot phan nho duoc giir lai 1am nguén du
phong, phan con lai duoc gieo cdy trén rudng so
sanh va ruong nhan dong trong vu mua nam 2024.
Vao thoi ky laa tro khoang 50% va trudce thu hoach,
Trung tam Kiém nghiém va Chimg nhan chat
luong Nong, Lam, Thuy san Thanh Hoéa da tién
hanh kiém dinh dong ruong va xac nhan 28 dong
dat yéu cau vé cac tinh trang theo bang mo ta
giong. Trudc thu hoach 2 ngay, da tién hanh lay
mau do dém trong phong.

Két qua danh gia tham so thong ké céac tinh

trang so luong ctia 28 dong G2 duogc thé hién tai
bang 4.

Bang 4. Tham s6 thong ké mét s tinh trang ciia 28 dong G, gidng lda nép Cai hoa vang
trong vu mua 2024 tai tinh Thanh Héa

Tham s6 théng ke GiéA,tri Gia tri Tr\ung bo l%ch Pham vi lua chon
Tinh trang thaP ca? bﬂh chuan o5 | Tus
nhat nhat (X) S *
Thoi gian tir gieo dén tré (ngay) 122 122 122 0 122 122
Thoi gian tir gieo dén chin (ngay) 154 154 154 0 154 154
Chiéu cao than (cm) 135,8 1444 139,9 1,45 138,5 1414
Chiéu dai truc bong chinh bong (cm) 21,2 25,4 24,0 0,83 23,3 24,9
S6 bong/khom (bong) 54 6,2 5,8 0,21 5,6 6,0
S6 hat chac/bong (hat) 1244 133,6 128,6 2,70 125,9 131,3
Khoi lugng 1.000 hat (g) 25,5 27,7 26,9 0,38 26,5 27,2
Nang suat hat (kg/m?) 0,47 0,51 0,49 0,01 0,48 0,50
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Bang 4 cho thay, thoi gian tir gieo dén tré la
122 ngay; tir gieo dén chin 1a 154 ngay.

Chiéu cao than (cm): Trung binh 1a 139,9 cm,
dong co gia tri chiéu cao than thip nhat la 135,8
cm, cao nhat 1a 144,4 cm, d9 léch chuén 1a 1,45 cm.
Cac dong duoc lua chon c6 chiéu cao than tir 138,5
-141,4 cm.

Chiéu dai truc bong chinh (cm): Gia tri trung
binh 1a 24,0 cm; chiéu dai truc bong chinh ngin
nhat dat 21,2 cm, dai nhat 1a 25,4 cm, véi do lech
chuén 0,83 cm. Cac dong duogc lua chon cé chiéu
dai truc bong chinh nam trong khoang 23,3 - 24,9
cm.

So" bong/khom (bong): Trung binh dat 5,8
bong/khoém; dao dong tir 5,4 - 6,2 bong/khém, véi
do lech chuan 0,21 bong. Cac dong duoc tuyén
chon c6 s6 bong/khém tit 5,6 - 6,0 bong.

S6" hat chac/bong (hat): Trung binh dat 128,6
hat/bong; dong c6 so hat chac thap nhat 1a 124,4
hat va cao nhat 1a 133,6 hat, véi do lech chuén 2,70
hat. Cac dong duoc lua chon c6 s6 hat chiac/bong
trong khoang 125,9 - 131,3 hat.

Khoi Irong 1.000 hat (g): Trung binh dat 26,9
g; dao dong tir 25,5 - 27,7 g, do léech chuén 1a 0,38

g. Cac dong duoc tuyén chon c6 khai luong 1.000
hat tir 26,5- 27,2 g.

Nang suat hat (kg/m?): Gia tri trung binh dat
0,49 kg/m2; dao dong tir 0,47 - 0,51 kg/m2, voi do
léch chuén 0,01 kg/m2. Cac dong duoc lua chon c6
ning suat hat nim trong khoang tir 0,48 - 0,50
kg/m?2.

Trén co sé pham vi lua chon, da loai bo cac dong
6 gia tri trung binh ctia bat ctt tinh trang s6 luong
nao nam ngoai do léch chudn va da chon duoc 12
dong c6 ma s6 dong la: D5, D12, D30, D41, D58,
D70, D76, D90, D150, D172, D178, D191. Pa thu
hoach riéng ting 6, mang vé phoi, lam sach roi
can xac dinh nang suat, san luong cua timg 0, sau
d6 hon dong. Két qua, tai xa Ha Long, huyén Ha
Trung, tinh Thanh Hoa4, tir 12 dong G, duoc chon,
voi dien tich 2,0 ha da thu duoc 1.050 kg hat giong
tuong duong cédp siéu nguyén ching. Lo hat giong
c6 ma s6 38.SNC.M24.001, duoc Trung tam Kiém
dinh va Ching nhan chat luong Nong, Lam, Thiy
san Thanh Hoéa kiém nghiém va cép gidy chung
nhan hat giong dat cap siéu nguyén ching.

Mot s6 dic diém nong sinh hoc cta 12 dong
duoc chon loc phuc trang dé hon dong duoc thé
hién tai bang 5.

Bang 5. Mot s6 dic diém nong hoc cia 12 dong giong lta nép Céi hoa vang duoc chon loc

trong vu muia nam 2022 tai tinh Thanh Hoa

P_Fho’l\ Thoi gian| Chiéu the“ So TO ng | Khoi 3 Huong
_ |gianti| |, daitruc| , . so hat | lwong | Nang ..
Ma . tirgieo | cao ) bong/ . . . Mau sac hat| thom
TT | .. gieo | .., , . bong , chac/ | nghin | suat hat A
dong | .7  .|dén chin| than , khom R gaolat | hat gao
dén tré (ngiy) (cm) chinh (bong) bong | hat |(kg/m? at
(ngay) (cm) (hat) | (2 ‘
1 5 122 154 140,2 24,1 57 | 1281 | 27,0 0,50 | Trang duc | Thom
2 12 122 154 140,3 24,2 58 | 126,2 | 26,8 0,48 | Trang duc | Thom
3 30 122 154 140,3 24,3 58 | 126,5 | 27,2 0,49 | Trang duc | Thom
4 41 122 154 140,5 239 58 | 127,1 | 27,2 0,49 | Trang duc | Thom
5 58 122 154 140,4 24,0 58 | 1264 | 27,1 0,48 | Trang duc | Thom
6 70 122 154 140,2 24,2 59 | 1274 | 26,8 0,49 | Trang duc | Thom
7 76 122 154 139,9 24,2 59 | 127,2 | 26,7 0,49 | Trang duc | Thom
11
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8 | 90 | 122 | 154 | 1401 | 240 | 58 | 1268 | 265 | 0,50 | Trangduc | Thom
9 | 150 | 122 | 154 | 1402 | 239 | 58 | 127,7 | 265 | 048 |Tringduc | Thom
10 | 172 | 122 | 154 | 1398 | 241 | 58 | 1282 | 268 | 049 | Tringduc | Thom
11| 178 | 122 | 154 | 1402 | 243 | 60 | 1302 | 27,1 | 049 | Tréngduc | Thom
12 | 191 | 122 | 154 | 1404 | 241 | 59 | 1285 | 269 | 050 |Tringduc | Thom
Trung
Co 122 | 154 | 1402 | 241 | 58 | 1274 | 269 | 049 :
binh (X)
bolech ) 0 020 | 013 | 008 | 1,13 | 021 | 0,005 :
chuan (S)

Bang 5 cho thdy, cac dong nép Cai hoa vang
duoc tuyén chon tai huyén Ha Trung, tinh Thanh
Hoa c6 muic do dong déu cao vé cac dic diém
nong sinh hoc. Thoi gian sinh trudng tir gieo dén
tré va tir gieo dén chin déu thong nhat gitta cac
dong, khong c6 sai khac (d¢ lech chuén = 0 ngay).
Chiéu cao than trung binh dat 140,2 cm, chiéu dai
truc bong chinh 24,1 cm, s6 bong/khom 5,8 bong,
téng so hat chac/bong 127,4 hat, khoi luong 1.000
hat 26,9 g, nang suat trung binh 0,49 kg/m?2; tat ca
cac chi tiéu déu co do lech chuan rat thap, ti 0 -
0,2. Vé chat luong, cac dong déu co gao lat mau
trang duc, c6 mui thom dic trung ctia giong nép
Cai hoa vang. Nhimg dic diém nay phu hop voi
bang mo ta giong trong diéu kién san xuit vu mua
tai tinh Thanh Hoa. So voi giong nép Hat Cau duoc
chon loc phuc trang tai tinh Thanh Héa [10], giong
nép Cai hoa vang c6 thoi gian sinh truéng twong
duong, than cao hon, truc bong ngin hon va nang
suat cao hon. Ca hai déu 6n dinh vé céac tinh trang
nong sinh hoc va gitr duoc dic diém hat trang duc,
c6 thom dac trung. Su sai khac vé hinh thai va
nang suat gitra cac giong nép dic san tai tinh
Thanh Héa phan anh nén di truyén riéng cua timg
giong trong diéu kién sinh thai cu thé cua dia
phuong. So sanh voi két qua phuc trang giong lua
nép Cai hoa vang tai tinh Hai Duong [11], giong
duoc phuc trang tai tinh Thanh Hoa co ban van gitt
6n dinh cac dac diém nong sinh hoc. Thoi gian
sinh trudng twong duong 154 ngay; s6 bong/m?
dao dong trong khoang 5,7 - 6,0 bong/m?; hat gao

c6 mau trang duc, mui thom dic trung va nang
suat hat dat tir 0,48 - 0,50 kg/m? Tuy nhién, khoi
luong 1.000 hat trung binh & tinh Thanh Héa dat
26,9 g, cao hon so v6i 25 g tai tinh Hai Duong. Su
chénh léch nay cé thé bat nguon tir khac biét vé
nguén vat lieu giong ban dau va diéu kién canh tac
tai tirng dia phuwong.

3.4. Panh gia mirc d6 nhiém sau, bénh hai,
kha ning chdng chiu véi diéu kién ngoai canh bat
thuan ctia cac dong lua nép Cai hoa vang trong céac
vu chon loc phuc trang (G, G; va G,)

34.1. Mutc do nhiém siu, bénh cua cdc dong hia
nép Cdi hoa vang trong cdc vu phuc trang

- Mitc do nhiém sau hai:

Qua ba vu phuc trang (vu mua nam 2022, 2023
va 2024), cac dong nép Cai hoa vang duoc chon loc
thé hién kha nang chong chiu sau hai kha tot. Sau
duc than xuat hién rai rac trong suét chu ky sinh
truong, nhung duoc kiém soat hiéu qua nho phun
thudc dung thoi diém, khong gay hai nghiém trong.
Sau cuén la nho 1a doi tuong phd bién, ty 1é cay bi
hai dao dong ttr 2,0 - 3,1% & mitc nhe, cac dong cé ty
le vuot nguong cho phép da duoc loai bo. Riy nau
xuat hién & ca ba vy, dac biét trong vu miia nam
2023 ghi nhan mot s6 dong nhiém & mitc diém 1
dén diém 3. Bo tri xuat hién rai rac trong cac vu,
mat do tir 0 - 20 con/m? (tix 0 - 1 di€ém), trong do da
s6 cac dong co6 mat do dudi 10 con/m? nén khong
gay anh huong dang ké.
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- Mizc do nhiém bénh hai:

Cac béenh hai chinh nhu dao 6n, kho van va
bac 14 déu xuat hién & muic nhe dén trung binh, voi
diém nhiém dao dong tir 0 - 1 diém. Riéng trong vu
mua nam 2023, mot s6 dong nhiém khoé van ¢ mirc
1 - 3 diém. Cac dong c6 mutrc nhiém cao hon mtc
trung binh déu duoc loai bo.

342 Kha niang chong chiu voi cdc yéu to
ngoai canh bat thuan

Khi nang chiu han: Cac dong nghién ctu thé
hién kha nang chiu han trung binh. Trong vu mua
nam 2024, cac dong & giai doan dé nhanh gap han,
rudong nat né, nhung lua van sinh truong va phat
trién.

Khé nang chiu tng: O giai doan ma va bén
ré hoéi xanh gdp mua 16n gay ngap ruong, nhung
cac dong van phat trién binh thuong, khong co
hién tuong chét. Sau khi tré khoang mot tuan,
lua tiép tuc bi ngap 5 ngay do mua lon, nudc
ngap gan hét cay, chi con c¢6 bong 10 ra trén mat
nudc. Nhung sau khi nuwdc rat, cac dong van vao
chac va thu hoach duoc, cho thdy kha ning chiu
ung tot.

Kha nang chong do: Do anh hudng bao so 3 (7
- 9/9/2024), mot s6 dong G2 bi d6 rap trong giai
doan lam dong va da bi loai bo. Cac dong con lai
chong d6 tot, thich tng én dinh véi diéu kién thoi
tiét bat loi.

4. KET LUAN

ba thu duoc 1.050 kg hat giong mang ma so
38.SNC.M24.001, duoc Trung tam Kiém nghiém
va Chung nhan chat luong Nong, Lam, Thuy san
Thanh Hoa cép gidy ching nhan dat tieu chuén
hat giong siéu nguyén chung, da diéu kién phuc
vu san xuat va lam ngudn giong cho cac vu tiép
theo.

Giong lua nép Cai hoa vang siéu nguyén
chtng duoc chon loc phuc trang c6 do dong déu
cao vé cac chi tiéu nong sinh hoc; thoi gian sinh
truong 154 ngay; chiéu cao than dat 139,9 cm;
chiéu dai truc bong chinh 24,0 cm; s0
bong/khém 5,8 bong; s6 hat chiac/bong 128,6
hat; khoi luong nghin hat 26,9 g; nang suat hat
dat 0,49 kg/m2. Gao lat mau tring duc, c6 mui
thom dac trung. Cac dong phuc trang con thé

hién kha nang chong chiu tot véi sau, bénh hai
phé bién va thich nghi 6n dinh véi diéu kién sinh
thai tai tinh Thanh Hoa.
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THE RESULTS OF THE RESTORATIVE SELECTION OF THE CAI HOA VANG GLUTINOUS RICE
VARIETY IN THANH HOA PROVINCE

Tong Van Giang?!, Nguyen Ba Thong?, Le Thi Xuan Ha?3, Tran Thi An®
! Faculty of Agriculture, Forestry and Fisheries, Hong Duc University
? Thanh Hoa Association of Crop Varieties and Agricultural Materials
? Sao Khue Trading Joint Stock Company

Abstract

Cai hoa vang glutinous rice is a specialty variety of Thanh Hoa province, with a growth duration
of 153 - 155 days. The grains are opaque white, aromatic and yield a sticky texture when cooked,
making the variety highly favored by consumers. The average yield ranges from 49 - 51
quintals/ha. The restorative selection process was carried out in Thanh Hoa province, over three
consecutive Summer - Autumn crops, from 2022 to 2024, in accordance with TCVN 12181:2018.
The results were as follows: in the first crop (Summer - Autumn 2022), 181 lines of G, were
selected; in the second crop (Summer - Autumn 2023), 50 lines of G; and in the third crop
(Summer - Autumn 2024), 12 lines of G, were selected. The selected G, lines exhibited high
uniformity, with a growth duration of 154 days, an average plant height of 139,9 cm, an average
main panicle length of 24.0 cm, an average of 5.8 panicles per hill, an average of 128.6 filled grains
per panicle, a 1,000-grain weight of 26.9 g and an average grain yield of 0.49 kg/m2, The brown
rice grains are opaque white and aromatic. These selected lines fully conform to the varietal
characteristics described in the official descriptor and were bulked to a quantity of 1.050 kg. The
seed lot was tested and certified as nucleus seed by the Thanh Hoa quality Testing and
Certification Agriculture, Forestry, Fisheries Center, under test certificate No. 38.SNC.M24.001.

Keywords: Cai hoa vang glutinous rice variety, restorative selection, specialty rice, nucleus seed.
Ngay nhéan bai: 10/4/2025

Ngay chuyén phén bién: 24/4/2025

Ngay thong qua phan bién: 20/5/2025
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HIEU QUA CUA MO HINH CANH TAC GIONG
PAU BEN XANH LONG BUOC PHUC TRANG
TAI HUYEN SON DUONG, TiNH TUYEN QUANG

Vii Pang Cang®”

! Khoa Nong Lam Ngw nghiép, Truong Pai hoc Tan Trdo, Tuyén Quang

TOM TAT

" Email- vucangtq@gmail.com

Nguén gen dau den xanh long Tuyén Quang la giong dia phuong da duoc thu thap va dang luu
gitt tai Ngan hang gen cay trong Quéc gia. Tir nam 2016 - 2018, Trung tam Tai nguyén thuc vat da
phuc trang thanh cong giong dau nay. Day 1a giong ban dia da duoc trong tai dia phuong tir 1au
doi. Giong co6 chat luong tot, kha nang chong chiu sau, bénh kha, dac biét 1a chiu han, dugc nguoi
dan dia phuong uwa chuong. Két qua xay dung moé hinh cho thdy, giong dau den xanh long trong
mo hinh cho ning suat dat 1.823 kg/ha, cao hon so véi giong dau den xanh long khong tham gia
mo hinh 13 1.630 kg/ha. Vé hiéu qua kinh té, cac ho tham gia mo6 hinh c6 hiéu qua kinh t€ cao
hon cac ho khong tham gia, 1ai thuan ctia cac ho tham gia moé hinh dat 68,350 trieu dong/ha, so
voi 61,086 trieu/ha ctia cac ho khong tham gia mo hinh. TV sudt loi nhuan bien MBCR cac ho
tham gia mo6 hinh so véi cac ho khong tham gia mo6 hinh tai dia phuwong 1a 2,68.

Tt khéa: Piu den xanh long, phuc trang, 14i thuan, hiéu qud mo hinh.

1. AT VAN BE

Nguédn gen dau den xanh long Tuyén Quang
la giong dia phuong duoc thu thap, phuc trang va
dang duoc leu gitr tai Ngan hang gen cay trong
Quoc gia. Pay la giong sinh truong hitu han,
cudng 14 xanh, chiéu cao cay tir 90 — 100 cm, hoa
mau tim, s6 ngay tir gieo dén thu hoach dau tién
khoang 50 - 60 ngay, qua khi chin mau nau, chiéu
dai qua 10 - 13 cm, s6 hat/qua dat 7 - 12 hat, hat c6
dang hinh than, mau hat den, ru6t hat c6 mau
xanh, an thom, mat, nang suat binh quan dat 1,2 -
1,8 tdn/ha. Day 1a giong ban dia da duoc trong tai
dia phuong tir lau. Giong cé chat luong tot, kha
nang chong chiu sau, bénh kha, dic biét 1a chiu
han, rat duoc nguoi dan dia phuong wa chuong [1].

Tt nam 2016, da tién hanh diéu tra tinh hinh
san suat, phan boé nguodn gen, danh gia da dang,
phuc trang giong va xay dung duoc quy trinh nhan
giong va canh tac giong dau den xanh long Tuyén
Quang [2]. Titr cac két qua dat duoc, nam 2021, mo
hinh san xuat dau den xanh long Tuyén Quang
duoc phuc trang dwoc xay dung tai xa Vinh Son,

huyén Son Duong tinh Tuyén Quang véi muc tiéu
g6p phan ting cao nang suit hiéu qua tréong cay
dau do, cu thé 1a:

Xay dung 1 mo hinh san xuat giong dau den
xanh long Tuyén Quang duoc phuc trang tai
huyén Son Duwong (ci), tinh Tuyén Quang, véi
hiéu qua kinh té tang 10 - 15% so véi trong dai tra.

Viéc xay dung mo hinh dau den sé tao diéu
kien dé da dang hoa san xuat nong nghiép, giam
su phu thuoc vao mot so cay trong truyén thong cé
hiéu qua thap, nhat 1a hién nay cay mia dang mat
dan vi thé 1a cay chu luc cta dia phuong [3]. Vi
vay, phat trién dién tich trong cay dau den sé gop
phan chuyén ddi co cdu cay trong va phat trién
nong nghiép bén vimg. C6 thé trong xen canh,
luan canh dau den véi cac cay trong khac nhu ngo,
lta nuong nham nang cao hiéu qua st dung dat,
tang thu nhap cho nguoi dan, nhat 1a viung dong
bao dan toc thiéu so.

bau den dé trong, it sau, bénh, chi phi dau tu
thap, rti ro thap hon céc loai cay cong nghiép dai
ngay. Giup nguoi dan mién nui cai thién sinh ké,
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giam nghéo bén vimg. Trong dau den sé huong toi
nong nghiép hitu co, giam chi phi phan boén va
thuoc bao ve thuc vat do cay ho dau cé kha nang
c6 dinh dam.

Két qua ctia mo6 hinh sé 1a co s& dé nghién
ctru, nhan rong va xay dung chudi gia tri. Mot mo
hinh thanh cong sé tao nén tang dé nhan rong ra
cac dia phuong khac.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Giong dau den xanh long Tuyén Quang la
giéng c6 nguodn goc dia phuong dang duoc luu giir
tai Ngan hang gen cay trong Quoc gia duoc Trung
tam Tai nguyén thuc vat phuc trang tir nam 2016 -
2018.

Giong doi chimg la giong dau den xanh long
Tuyén Quang chua duoc phuc trang.

2.2. Phuong phap nghién ctru

2.2.1. Quy trinh ky thuat ap dung

Ap dung quy trinh ky thuat canh tac giong dau
den xanh long do Trung tam Tai nguyén thuc vat
ban hanh theo Quyét dinh s6 801/QD-TTTN ngay
13 thang 8 nam 2020 [4].

2.2.2. Phuong phap chon ho tham gia mo hinh

Xay dung cac tiéu chi chon h¢ dugc cac thanh
vién trong cong dong cting thong nhat nhu sau:

+ Cac ho tu nguyén tham gia.

+ Cac ho bo tri duoc dién tich trong d6 den
xanh long du 16n trén 360 m?

+ Cac ho c6 nhan luc dé thuc hién cac hoat
dong theo yéu cau cia mo hinh.

+ Céac ho phai co kha nang ti€p thu khoa hoc
ky thuat dé co thé hoan thanh cac yéu cau cta du
an.

2.2.3. Theo doi va danh gia tinh hinh sau bénh
hai

Mtc do nhiém sau, bénh danh gia cap hai
theo QCVN 01-38:2010 [5].

2.3. Phuong phap tinh hiéu qua ctia m6 hinh

Hiéu qua kinh té duoc tinh toan theo phuong
phap cua IRRI, 1981 vai 2 chi tiéu loi nhuan trén
chi phi bién d6i (RAVC) va ty suat loi nhuan bién

(MBCR) [6].

+ Loi nhudn trén chi phi bién doi (Return
Above Vatiable Cost - RAVC)

Loi nhuan trén chi phi bién d6i 1a mot chi tiéu
kinh té dung dé danh gi4 hiéu qua san xuat trong
nong nghiép, chan nuoi...

RAVC=G-TVC

Trong do:

Téng thu: G (Goss Return) bao gom gia tri
thu tir san phan chinh va san phdm phu (néu co).

Téng chi: TVC (Total Variable Cost): Tong chi
phi bién dong gom cong lao dong, vat tu, nhién
lieu va lai suat von ngan hang.

+ 1y sudt loi nhuin bién (Marginal Benefit
Cost Ratio - MBCR)

Ty suat loi nhuan bién 1a chi s6 dé so sanh
hiéu qua ctia bién phap canh tac méi (n) voi bién
phap canh tac ci hoac bién phap ctia nong dan (f).

GH - Gf
MBCR =

Ve, - TVC,

Néu gia tri MBCR 16n hon hodc bang 2 thi hé
thong moi duoc chap nhan trong san xuat dé thay
thé cho he thong ci.

2.4. Xtz Iy s6 liéu

So6 lieu nghién ctu duoc thu thap tir cac thi
nghiém duoc xtt ly thong ké qua chuong trinh
Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Giéng dau den xanh 1ong duoc phuc trang

Tk nam 2016 - 2018, Trung tim Tai nguyén
thuc vat da phuc trang thanh cong giong dau den
xanh long Tuyén Quang.

Vu 1: Tt 500 ca thé uu tu dugc chon loc theo
phuong phap chon loc cé thé, chung t6i tién hanh
gieo trong dé tao thé he GO & vu 1. Déi chiéu voi
tiéu chuén co s& giong dau den xanh long [2], két
qua da loai b6 272 ca thé, chon duoc 228 ca thé tot
nhat lam vat lieu dé phuc trang tao thé he G,.

Vu 2: Tir 228 dong wu tu cta GO duoc tuyén
chon, da tién hanh gieo trong vu 2; doi chiéu véi
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tieu chudn co s¢ giong dau den xanh long [2], da
loai b6 120 dong, chon duoc 108 dong tot nhat 1am
vat liéu dé phuc trang thé he G,.

Vu 3: Tt 108 dong uvu tu G1 duoc tuyén chon,
da tién hanh gieo trong vu 3; két qua da loai bd 56
dong, chon duoc 52 dong G2 tot nhat, hon cac dong
nay lai, tao dugc nguon giong siéu nguyén ching.

Bang 1. Mot s6 dic tinh cta giong dau den xanh long Tuyén Quang
TT Tinh trang Tl‘;)iiié}il tg;)ng Cao nhat | Thap nhat C}}?Eélﬁc(};) C;lgrlle; :QS’C
p | Thoigianrahoa 45 48 42 83 44-46
(ngay)
2 Eilggl(f;:;; 90 95 85 11,2 85- 95
3 Cao cay (cm) 65 75 55 12,7 57-73
4 S6 canh cap 1 2,6 3,2 1.8 12,0 2,0-3,0
5 S6 qué/cay 38 44 30 53 32-42
6 Dai qua (cm) 12,6 134 11,8 6,4 12,4-13,0
7 Rong qua (cm) 0,5 0,6 0,4 3,5 0,5-0,6
8 S6 ngan hat 11,5 13 10 7,6 10,5-13,0
9 S6 hat/ qua 7,9 10 5 3,0 10,5-13,0
10 KL1.000 hat (g) 8,1 81 79 2,3 80-81

Két qua thi nghiém tai cac thé hé GO, G1 va
G2 d6i voi cac dong duoc lira chon cho thay: Thoi
gian tir trong dén 50% ra hoa tir 42 - 48 ngay. Thoi
gian gian sinh trudng cua cac dong tir 85 - 90
ngay. Cao cay trung binh tir 60 - 90 cm. S6 canh
cap 1 tr 2,2 - 2,6 canh, s6 qua/cay tir 38 - 45 qua,
s6 hat/qua tir 9 - 13 qua, khoi luong 1.000 hat ti
80 - 81 g. Nang suat binh quan dat 1.500 - 1.600
kg/ha. Cac tinh trang s0 luong ctia cac dong
duoc lya chon déu nam trong tiéu chudn co s&
giong dau den xanh long ctia Trung tam Tai
nguyén thuc vat.

Két qua phuc trang giong 1a tao duoc 6 kg hat
giong siéu nguyén chung. Tién hanh nhan 6 kg
giong siéu nguyén ching nay dé tao ra giong
nguyén ching lam vat liéu nghién cttu va dua vao
san xuat.

3.2. Két qua lua chon ho dan tham gia mo hinh

3.2.1 Xac dinh dia diém va xdy dung tiéu chi
chon ho tham gia mo hinh

Qua diéu tra tinh hinh san xuat va tim hiéu
nguyén vong ctuia nguoi dan, da xac dinh duoc dia
phuong cé diéu kién trong va c6 kinh nghiém
trong dau d6 tot nhat 1a xa Vinh Son, noi day nguoi
dan co6 kinh nghiém tréong dau va dat dai cac ho
trong xa rong, nguoi dan can cu véi nghé nong.
Mait khac trong qué trinh chuyén déi dat nong
nghiép, nguoi dan chua biét stt dung giong cay gi
thay thé cay mia dang dan mat vi thé 1a cay chu luc
cua dia phuong.

bé xac dinh cac ho tham gia mo hinh, da co6
cac budi hop vdi cac ho dan va co su tham gia cia
can bo xa, thon dé xay dung cac tiéu chi chon cac
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ho tham gia mo hinh [7]. Két qua da xay dung cac
tiéu chi chon ho dugc cac thanh vién trong cong
déng cung thong nhat nhu sau:

- Cac ho tham gia trén co sé tu nguyén.

- Cac ho dang ky dién tich trong d6 den du 16n
trén 1.000 m?/ho.

- Cac ho phai c6 nhan luc dé thuc hién cac hoat
dong theo yéu cau ctia du an.

- Cac ho phai co6 kha nang tiép thu khoa hoc
ky thuat dé c6 thé hoan thanh cac yéu cau cta du
an.

3.2.2. Danh sach cdc ho nong din tham gia mo
hinh.

Bang 2. Danh sach cac ho nong dan tham gia mé hinh trong d6 den xanh long

STT Ho va tén Xa Dién tich (m?)
| Ho tham gia m6 hinh 10.000
1 Nguyén Cong Minh Vinh Son 4.000
2 Duong Thi May Vinh Son 1.500
3 Nguyén Thi Duong Vinh Son 1.500
4 Nguyén Thi Xuan Vinh Son 2.000
5 Nguyén Thi Thuy Vinh Son 1.000
II Dieén tich d6i chimg Vinh Son 1.000

Can ctt vao tiéu chi chon ho, da tién hanh lap
danh sach cac ho tham gia va tién hanh kiém tra
thuc dia tai vuon cac ho dang ky. Két qua da chon
duoc 5 ho tham gia mo6 hinh tai xa Vinh Son véi
tong dién tich 10.000 m? riéng gia dinh ong
Nguyén Cong Minh ¢ thon 3 trong 4.000 m? (Bang
2). Doi chimg 1a cac ho khong tham gia mo hinh,
trong giong dau den xanh long khong duoc phuc

trang, canh tac theo phuong phap truyén thong
ctia dia phuong. Dién tich doi ching duoc diéu tra
tai 3 ruong trong dau den xanh long voi téng dién
tich 1.000 m?.

3.3. Két qua xay dung mo6 hinh.

3.3.1. Tinh hinh sinh truong cua cdy diu den
trong cac mo hinh.

Bang 3. Tinh hinh sinh truéng cta giéng dau den xanh long Tuyén Quang
tai cac ho tham gia m6 hinh

A X S.O ngziy t Thoi gian
o Cao cay S6 canh gieo dén ra . \,
TT Ho va tén I . sinh truéng

(cm) cap 1/cay hoa (ngay)

(ngay) Y
I Ho tham gia m6 hinh 61,7 2,52 42 91
1 Nguyén Cong Minh 61,7 2,5 42 93
2 Duong Thi May 61,6 2,6 42 93
3 Nguyén Thi Duong 61,4 2,5 42 93
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4 Nguyén Thi Xuan 62,1 2,5 42 93
5 Nguyén Thi Thay 61,5 2,5 42 93
II Ho khong tham gia 60,6 2,31 42 90

Nam 2021, dau vu mua nhiéu, nén cay sinh
truong nhanh, thoi gian tir luc moc dén ra hoa rut
ngan. Tuy nhién dén gitta vy, khi d6 den bat dau
thu hoach, mua it nén cay d6 gan nhu dirng sinh
duong chuyén sang giai doan sinh truémg sinh
thuc, ra hoa két qua duoc thuan loi, nén thoi gian
sinh trudng ngan hon so véi nam 2020 khoang 5 -
7 ngay. Do vay cac chi tieu nhu chiéu cao cay va
s6 canh cap 1 ciing nhiéu hon

Chiéu cao cay dao dong tir 61,4 - 62,1 cm,
trong do cao nhat 1a & ho ba Duong Thi May, so
canh cap 1 dao dong khong dang ké, tix 2,5 - 2,6
canh/cay .

-'Thoi gian tir gieo dén ra hoa 1a 42 ngay.

- Thoi gian sinh trudng 93 ngay.

Két qua diéu tra cac ho trong khong theo mo
hinh cho thdy, chiéu cao cay thap hon, it canh cap
1 hon va thoi gian sinh trudng ctia ruong dau cing
ngan hon 3 ngay

3.3.2. Tinh hinh sdu, bénh cua cdy diu den
trong cdc mo hinh

Theo do6i tinh hinh siu, bénh hai trén ruong
cac ho tham gia mo hinh, két qua duoc thé hién &
bang 4.

Bang 4. Tinh hinh nhiém sau, bénh cta giéng dau den xanh 1ong tai cac ho tham gia mé hinh

TT Ho va tén C?(gg;qn()ié dusca(;lué cusé):llé Vél(r(;gigé\rzrigus D(?,iriré;é)m
(%) (%)

I Ho tham gia m6 hinh

1 Nguyén Cong Minh 1 6,5 16,1 1 1
2 Duong Thi May 1 4,8 15,6 1 1
3 Nguyén Thi Duong 1 6,2 17,3 1 3
4 Nguyén Thi Xuan 1 55 16,1 1 1
5 Nguyén Thi Thuy 1 5,8 16,7 1 1
II Ho6 khong tham gia 1 6.8 17,7 1 3

Trong cac yéu té gay hai thi sau duc qua, sau
cuon 14, bénh vang virus, bénh dom nau duoc xem
la nhimg loai gay hai chti yéu cho ruong dau den.
Cay cang cao thi kha nang chong d6 cang kém.
Néu cham bon khong diung céach, kip thoi thi quan
thé bi nhiém sau duc qua, cuén 14 va dom nau
cang cao. Nam 2021, mo hinh trong dau den it bi
sau, bénh hai hon cac nam trudc, cay it bi d6, tuy
dau vu c6 bi sau cuon 14, nhung phong trir kip thoi
nén khong anh hudng dén su phat trién ctia cac
ruéng dau den cua cac ho, siu gay hai & muc nhe
duoi 7%, bénh gay hai tir diém 1 - 3 diém.

Yéu t6 thoi tiét ciing anh hudng dén kha nang
chong chiu sau, bénh cta giong dau den. Hau nhu
cac cong thuc it bi anh huwdong hon so voi nam 2020
& tat ca cac chi tiéu theo doi.

3.3.3. Cdc yéu to cdu thanh nang sudt va nang
sudt cua cdc ho tham gia moé hinh.

boi voi giong dau den, khong nén gieo muon
qua sau ngay 30/3, vi ¢ thoi diém nay tré di, cay
dau sé ra hoa vao thoi diém giita thang 5, dau
thang 6, luc nay nhiet do khong khi cao nhat trong
nam, lwong mua it nén anh hudng rat lon toi nang
suat, chat luong hat dau.
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Két qua bang & bang 5 cho thay, cac ho tham
gia mo6 hinh cho nidng suat hat twong d6i cao. Cac
yéu t6 cau thanh nang suit nhu: s6 qua chac/cay
1a 39,84 qua/cay, khoi luong 1000 hat 81 g. Nang
suat thuc thu dat trung binh 1.820 kg/ha.

Trong khi d6, qua diéu tra cac ho khong tham
gia mo6 hinh thi cac yéu t6 cau thanh nang suat
nhu s6 qua chic/cay la 36,5 qua/cay, khoi luong
1000 hat bé hon dat 80 (g). Nang suat thuc thu dat
trung binh 1.630 kg/ha.

Béang 5. Cac yéu t6 cdu thanh ning suit va ning suit giong diu den xanh long

o e Khoi luon Nang suat thuc
TT Ho va tén S6 qua chac/cay 1000 hat (gg) thf (ke/ha)
1 Ho tham gia m6 hinh 39,8 81 1.820
1 Nguyén Cong Minh 39,1 81 1.833
2 Duong Thi May 40,5 81 1.840
3 Nguyén Thi Duong 40,1 81 1.798
4 Nguyén Thi Xuan 39,7 81 1.807
5 Nguyén Thi Thuy 39,8 81 1.822
II Ho6 khong tham gia 36,5 80 1.630

3.34. Két qua xdy dung mo hinh giong diu
den xanh Iong cua cac ho néng dan

O vu xuan nam 2021, tién hanh xay dung mo
hinh trinh dién v6i dién tich 5 ha giong dau den
xanh 1ong tir ngudn giong phuc trang va tir nguén
giong chua phuc trang (d6i chung) tai xa Vinh
Son, huyén Son Duong, tinh Tuyén Quang.

Qua két qua & bang 6 cho thay, cac ho tham
gia mo hinh déu c6 dién tich trong lén hon yéu
cau, ho trong it nhat 1a 0,1 ha, ho trong nhiéu nhat
1a 0,4 ha.

Vé nang suat, giong dau den xanh long tai cac
ho tham gia mo hinh déu sinh trudéng va phat trién
tot, nang suat cao nhat 1a ho chi Duong Thi May
dat 1.840 kg/ha, ti€p dén la ho ong Nguyén Cong
Minh dat 1.833 kg/ha, ho thdp nhat 1a ho ba
Nguyén Thi Duong 1.798 kg/ha. Niang suat binh
quan cua cac ho tham gia moé hinh dat 1.820
kg/ha.

bai voi cac ho khong tham gia mo hinh, nang
suat binh quan dat 1.630 kg/ha.

Bang 6. Két qua xay dung mo hinh canh tic giong diu den xanh long

T Ho va tén Xa Dién tich Nang suat San luong

(m?) (kg/ha) (kg)

I Ho tham gia m6 hinh 1 1.823 1.823

1 Nguyén Cong Minh Vinh Son 0,4 1.833 733

2 Duwong Thi May Vinh Son 0,15 1.840 276

3 Nguyén Thi Duong Vinh Son 0,15 1.798 270

4 Nguyén Thi Xuan Vinh Son 0,2 1.807 361

5 Nguyén Thi Thay Vinh Son 0,1 1.822 182

II Dién tich doi ching Vinh Son 0,1 1.630 163

3.4. Hiéu qua kinh t& ctia giong dau den xanh
long trong mo hinh.

Do duogc ap dung dong bo mot s6 bién phap vé
ky thuat tham canh nhu giéng duoc chon loc va
phuc trang, quy trinh cham s6c phu hop, vi vay
nang suat va chat luong hat dau cao hon so véi cac

ho khong tham gia mo hinh. Hat dau den mong,
bong va dong déu hon.

Dé c6 duoc cai nhin vé hieu qua thuc té dem
lai tir viec ap dung cac bién phap ky thuat ma mo
hinh mang lai, da tién hanh danh gi4, so sanh hiéu
qua kinh té ctia mo hinh voi cac ho khong tham
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gia. Trén co so diéu tra tinh hinh sinh trudng, sau,
bénh va nang suat thu duoc binh quan cta cac ho
khong tham gia mo6 hinh so véi két qua theo doi
danh gia cac ho trong d6 tham gia mo hinh (Bang
7.

Két qua tinh toan cho thay, gia tri kinh té
trong rau dau den tir cac ho tham gia mo hinh 1a
109,38 triéu dong/ha va cac ho khong tham gia mo
hinh 1a 97,80 trieu déng/ha, ty suat loi nhuan bién
(MBCR) 1a 2,68.

Bang 7. Hiéu qua kinh té cho 1 ha cia mé hinh tréong dau den xanh long

Tham gia mo6 hinh Dieén tich déi chimg
Khoan thu, chi bDonvi| g4 Bon gid | Thanh tién ) bon gid ngﬁh
e | gl e |
dong)
Thy San luong kg 1.823 60 109.380 1.630 60 97.800
Téng thu dong - 127.000
Giong kg/ha 3 120 360 3 60 180
Cong lam dat ha 1 8.100 8.100 1 8.100 8.100
Cong trong ha 1 5.400 5.400 1 5.400 5.400
Phan httu co vi sinh kg 1.500 3,5 5.250 1.000 3,5 3.500
Phan dam ure kg 80 18 1.440 108 18 1.944
Chi Phan super lan kg 780 6 4.680 540 6 3.240
Phan kali clorua kg 85 20 1.700 80 20 1.600
Cong bon phan ha 1 2.000 2.000 1 2.000 2.000
Conglameovacham| | yo00 | 4000 1 4000 | 4.000
soc khac
Cong thu hoach ha 1 8.100 8.100 1 6.750 6.750
Téng chi phi (TVC) 41.030 36.714
Loi nhuan (RAVC) 68.350 61.086
Ty suat loi nhuan bién (MBCR) 2,68

Bang 7 cho thay, v6i viec ap dung cac bién
phap cai tao da gitp mang lai 1ai thuan trén mot ha
(trén 68,35 trieu dong) hon han cac ruong dau
khong tham gia mé hinh (61,086 triéu dong).

Hiéu qua kinh té khi trong cay dau den xanh
long dem lai 1a cai tao dat, gop phan chuyén déi co
cau cay trong cua dia phuong. Huyén Son Duong
la dia phuong ban son dia, trudc day cay mia la cay
trong chu luc. Nhung do bién dong vé gia duong
trong nudc va quoc té lam cho dién tich trong mia
cua dia phuong giam manh, nam 2020 giam con
duoi 2.000 ha. Vi vay, viéc tim ra cac cay trong
moi, phu hop voi diéu kién dat dai, kinh té xa hoi
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cta dia phuong la viec lam cdp thiét. Hién nay,
huyén c6 chi truong wu tién phat trién cac loai cay
dau trong do co cay dau den xanh long [3].

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Giong dau den xanh long da duoc phuc trang
sinh truong, phat trién tot va mic do nhiém sau,
bénh hai thap hon so voi giong chua dugc phuc
trang. Mtc do gay hai do sau duc qua giong phuc
trang 1a 5,7% trong khi d6 giong chua phuc trang
bi gay hai la 6,8%.

Céc yéu t6 cau thanh nang suat va ning suét,
giong dau den xanh long dugc phuc trang dat so
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qua/cay 39,8 qua, giong chua duoc phuc trang dat
36,5 qua. Nang suat thuc thu giong dau den xanh
long duoc phuc trang dat 1.823 kg/ha, cao hon so
voi dién tich doi chung 1a 193 kg/ha.

Lai thuan cta mo6 hinh dat 68,350 triéu
dong/ha. Ty suét loi nhuan bien MBCR 1a 2,68.

4.2. Dé nghi

M& rong san xuat giong dau den xanh long
Tuyén Quang tai cac huyén co diéu kién canh tac
tuong tu huyén Son Duong, tinh Tuyén Quang.
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EFFECTIVENESS OF THE CULTIVATION MODEL OF RECOVERED GREEN
COTYLEDON BLACK BEAN VARIETY IN SON DUONG DISTRICT, TUYEN QUANG PROVINCE

Vu Dang Cang’

! Faculty of Agriculture - Forestry - Fishery, Tan Trao University
Abstract

The Tuyen Quang green-heart black bean variety is a local variety that has been collected,
restored and is being kept at the National Plant Gene Bank. This is a native variety that has been
grown locally for a long time. The variety has good quality, is quite resistant to pests and
diseases, especially droughtresistant and is very popular with local people. The results of the
demonstration model show that the green-heart black bean variety in the model has a yield of
1.823 kg/ha, higher than the green-heart black bean variety that did not participate in the model,
which was 1.630 kg/ha. In terms of economic efficiency, households participating in the
demonstration model had higher economic efficiency than households not participating in the
model, the net profit of households participating in the model reached 68,350 millions VND/ha,
compared to 61,086 millions VND/ha of households not participating in the model. The Marginal
benefit cost ratio (MBCR) of households participating in the demonstration model compared to
households not participating in the model in the locality is 2.68.

Keywords: Green-heart black beans, restoration, net profit, model efficiency.
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ANH HUGNG CUA AM B0 VA BIEU KIEN CHE SANG
DEN SINH TRUOGNG CUA CAY CON GIONG SAN
KHANG BENH KHAM LA (HNS) NHAN NHANH TRONG
NHA MANG TUNNEL TAI TiNH DAK LAK

Nguyén Vian Minh""

! Khoa Nong Lam nghiép, Truong Pai hoc Tay Nguyén

"Email: nvminh@ttn.edu.vn

TOM TAT

Nang cao so luong va chat luong cay con giong san, diac biét 1a giong san khang bénh kham 14
dong vai tro quan trong trong viéc dap ing nhu cau ngay cang tang nhanh ctia nguoi tréong san
trong giai doan hién nay. Nghién cttu ndy duoc tién hanh nham danh gia anh huéng ctia 4m do va
diéu kieén che sang dén kha niang sinh truéng cta ciy con giong san khang bénh kham 14 HN5
duoc nhan nhanh tir hom trong nha mang Tunnel. Két qua nghién ctru cho théy, ty 1é ndy mam &
tat ca cac cong thuc 4am do va diéu kién che sang khac nhau kha cao, dat tir 95,13 dén 98,46%.
Tuy nhién, 4m do va anh sang c6 anh huong dang ké dén su sinh truong ctia cay con tir giai doan
moc dén giai doan cat cay con trong nha mang dé wom vao bau hoac khay 35 ngay sau tréng. S6
lieu cho thdy, trong cac cong thic thi nghiém, cong thic o 4m khong khi trong nha mang tir 71 -
75%, két hop véi che ludi 2 tuan trén nha mang 1a diéu kién phu hop nhat cho qua trinh sinh
truéng ctia cay con giéng san HN5, voi chiéu cao cay con tot nhat 1a 44,66 cm, s6 14 trén cay con
dat 18,00 14, duong kinh than cay con dat 4,96 mm va ti 1é cay con nhiém sau, bénh hai rat thap
(0,60%). Két qua ctia nghién cho thay, viec duy tri duoc do 4m va ché do che sang phu hop sé
gitp nang cao duoc chat luong ciy con giong san khang bénh kham 14 HN5 dwoc nhan nhanh

trong diéu kién nha mang Tunnel.

Tir khoa: Am do, d4nh sdng, bénh kham I3, giong san HN5, nha mang Tunnel,

1. DAT VAN DE

Cay san (Manihot esculenta Crantz, 2n=36)
thuoc ho Euphorbiaceae, co6 tinh chong chiu tot,
thich nghi rong, duoc trong rong rai ¢ nhiéu
nudc trén thé gioi [1, 2]. San 1a cay luong thuc
quan trong & chau My La tinh, chau Phi va chau
A [3, 4]. O cac nuoc dang phat trién, san la cay
lwong thuc quan trong thi tu sau lua gao, lua mi
va ngd [5]. Ca san phong phu vé ham lwong
khoang chat nhu: Ca, Fe, Zn, Mg, K,.... dic biét
ham luong tinh bot trong ct sin cao hon tir 1 -
2,3 lan so voi mia duong, 1 - 1,5 lan so véi ct
khoai tay, do vay ct sian la ngudén cung cép
nguyén liéu quan trong cho nganh cong nghiép
ché bién tinh bot [6]. Nam 2020, san luong san
trén thé gioi dat 298,8 triéu tan, tang gan 50% so

voi nam 2000 va du bao sé ting thém Kkhoang
10% vao nam 2026 [7].

Tai Viet Nam, cay san duogc trong & mién Bac,
Trung, Nam va dic biét trong nhiéu nhat 1a khu
vuc mién Nam (bao gdm Tay Nguyén va Pong
Nam bo). Theo bao cdo cua Bo Nong nghiép va
PTNT; Hiép hoi san Viét Nam [8, 9] va bao céo clia
S& Nong nghiép va PTNT tinh Pak Lak [10], dién
tich tréng san cta ca nudc nam 2022 1a 528.000 ha,
trong do tinh bak Lak cé dién tich trong sin ding
tht 3 ca nuéc (sau tinh Gia Lai va Tay Ninh) véi
dién tich dat 45.500 ha. Voi loi thé 1a cay trong
khong kén dat, dé trong, dé cham sdc, chi phi thap,
dé thu hoach va ché bién, vi vay cay sin da tré
thanh nguon thu nhap chinh ctia nhiéu ho nong
dan nghéeo, dong bao dan toc thiéu so, ving bién
gioi, kho khan trén dia ban mot s6 huyén nhu:

NONG NGHIEP VA MOI TRUOGNG - KY 2 - THANG 6/2025 23



KHOA HOC & CONG NGHE

EaSuop, Buon bon, Krong Béong, Madrak... cta
tinh Pak Lik noi rieng va cac tinh Tay Nguyén noi
chung.

Tuy nhién, dung truoc nhiéu thach thuc vé
dich bénh va phuong thitc, ky thuat canh tac chua
hop ly,... da lam anh hudng t6i ning suat, san
luong, ham luong tinh bot va hiéu qua kinh té cta
cay san, trong do dac biét nhat 1a bénh kham 14
sén. O nuoc ta, benh kham 14 sin (Cassava Mosaic
disease) do mot loai vi rut coé tén la Srilanka
Cassava Mosaic Virus gay ra [11, 12]. Nam 2017,
bénh kham 14 sin xam nhap vao Viét Nam tur
Campuchia va bung phat tai tinh Tay Ninh, sau do
lan ra nhiéu nhiéu tinh trong khip ca nudc trong
do6 co vung Tay Nguyén, la mot trong nhiing ving
c6 dién tich sin l6n nhat ca nudc. Day 1la mot loai
bénh nguy hiém trén cay san, rat khé hoic khong
thé kiém soat dé diét trir bénh khi bénh da biéu
hién va phat tan, hé luy 1a 1am gidm nang suat hoac
that thu hoan toan [13]. Do vay, giai phap can thiét
ngay trong giai doan nay la phai nhan nhanh va st
dung giong sin khang bénh kham la dé thay the
cac giong san ci hau hét da bi bénh. Néu nhan
gi6ng san khang bénh kham theo phuong phap
nhan giong vo tinh truyén thong bang cach trong
hom sin dé nhan giong thi trong 01 nam heé so6
nhan giong chi dat 1: 10 [14].

Nhan nhanh giong san khang kham bang cong
nghé nha mang Tunnel duoc phat trién boi T chuc
Nong nghiép Nhiét doi Quoc té (CIAT) co he so
nhan giong rat cao, trong 02 thang hé s6 nhan
giong co thé dat tir 1:60 dén 1:180 (tuy theo thuc té
ctia timg nha mang cu thé), da duoc thit nghiém va
danh gia la mot trong nhirg hinh thic nhan nhanh
hiéu qua, co tinh bén vimg cao va dé ap dung trong
san xuat quy mo 1on & nhiéu quoc gia, trong dé6 co
Viet Nam. Phuong phap nhan giong nay cho ty lé
séng cua cay con cao hon rat nhiéu so voi phuong
phép nuoi cay mo té bao [15].

Nghién ctru nay nham muc dich danh gia va
xac dinh duoc 4m do va diéu kién che sang trong
nha mang phu hop nhét cho qua trinh sinh trudng
va phat trién cta cay con giong sian khang bénh
kham 14 HN5 trong nha mang Tunnel tai tinh Dak
Lak.

24

2. VAT LIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu, thoi gian va dia diém nghién ctu
2.1.1. Vit liéu nghién ciu

Giong san khang bénh kham 14 HN5 giai
doan trén 10 thang tudi, méi hom cat dai 20 cm c6
tte 3 - 5 mat (ho tro tir CIAT va Vien Di truyén nong
nghiép).

2.1.2. Thot gian va dia diém nghién ciu

Nghién cttu duoc thyc hién nam 2023 trong
nha mang Tunnel tai Trung tam Khao kiém
nghiém giong, San phdm cay trong Tay Nguyén,
thanh ph6 Buon Ma Thuot, tinh Dak Lak.

2.2. Noi dung va phwrong phap nghién ctru

2.2.1. Noi dung nghién cuu

- Danh gia anh hudng ctia am do va diéu kién
che sang dén ti 1é ndy mam va s cay moc tir hom
san HN5 trong nha mang Tunnel.

- banh gia anh hudng cta 4m do va diéu kién
che sang dén chiéu cao cay con nhan nhanh tir
hom san HN5 trong nha mang Tunnel.

- Danh gi4a 4anh huéng cta 4m do va diéu kién
che sang dén s6 14 trén cay con nhan nhanh tir
hom san HN5 trong nha mang Tunnel.

- banh gia anh huong cta 4m do va diéu kién
che sang dén duong kinh than cay con nhan
nhanh tir hom san HN5 trong nha mang Tunnel.

- Danh gi4a 4anh huéng cta 4m do va diéu kién
che sang dén ti 1é cay con bi sau, bénh hai khi
nhan nhanh giong sin trong nha mang.

2.2.2. Phuong phap nghién cuu

Thi nghiém bo tri trén khay trong nha mang
Tunnel theo khéi day di ngau nhién mot nhan to
(RCBD), 3 1an nhac lai gom 6 cong thic (CT), moi
CT gom 50 cay san me duoc cat thanh 500 hom.
Mbéi 6 CT c6 dién tich 10 m?% Nha mang Tunnel
nhan nhanh giong sin duoc thiét ké theo tiéu
chuédn ctia CIAT. Phuong phap tao do 4m trong
nha mang bing hinh thic phun swong stt dung bo
diéu khién tu dong va thuc hién che sang bang
ludi den tir 21 dén 35 ngay sau trong (NST), giai
doan c6 thé cat cay con dua vao bau hoac khay
uom.

NONG NGHIEP VA MOI TRUGNG - KY 2 - THANG 6/2025



KHOA HOC & CONG NGHE

So @6 bé tri thi nghiém
Dai bao vé
I CT5 CT2 CT1 CT3 CT4 CT6
Dai bao
11 CT3 CT4 CT6 CT2 CT1 CT5 v
11 CT6 CT3 CT5 CT1 CT4 CT2 '
Dai bao veé

Trong dp:

+ CT1: Am do 65 - 70% (khong che ludi);
+ CT2: Am @0 65 - 70% (che ludi 2 tuan);
+ CT3: Am do 71 - 75% (khong che ludi);

+ CT4: Am d6 71 - 75% (che luoi 2 tuan );

+ CT5: Am do 76 - 80% (khong che ludi);

+ CT6: Am do 76 - 80% (che lu6i 2 tun).

- Xtr ly s6 lieu: Cac so lieu téng hop bing
chuong trinh Excel va phan mém xt ly thong ké
chuyén dung Minitab 16.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia 4m do va diéu kién che
sang dén s6 hom nay mam, ti 1¢ ndy mam va s cay
moc tir hom ctia gidng sin HN5 trong nha mang
Tunnel

boi voi phuong phap nhan nhanh cac giong
san khang bénh kham 14 mo¢i trong nha mang
Tunnel thi ty 16 hom sin ndy mam va so cay

moc/hom quyét dinh dén s6 luong cay con san
xuat ra trén mot don vi dién tich trong thoi gian
nhat dinh va hiéu qua cta phuong phap nhan
nhanh giong san. Két qua theo doi cac chi tiéu so
hom ndy mam, ty 1é ndy mam va s6 ciy moc trén
hom ctia giong san khang bénh kham 14 HN5 & cac
CT thi nghiém 4m do6 va diéu kién che sang trong
nha mang Tunnel & bang 1 cho thady, hom giéng
sdn trong trong nha mang ndy mam voéi ty 1é kha
cao, thap nhat 1a 95,13% (CT1) dén cao nhat 98,46%
(CT4) va ti 1é ndy mam & CT4 c6 su sai khac co y
nghia thong ke so voi CT1 va CT3, nhitng CT con
lai c6 su sai khac vé ti 1é ndy mam nhung khong co
y nghia thong ké voi CT4. Két qua nay cho thay,
khi nhan nhanh giéng sian khang bénh kham la
HNS5 trong nha mang & am do tir 71 - 75% va co ludi
che trong 2 tuan 1a CT c6 ty 1é ndy mam cao nhat,
dat 98,46%, phu hop voi diéu kién thuc té€ khi nhan
nhanh giong sin HN5 trong mua kho tai tinh Dak
Lak.

Béng 1. Anh hudng ctia 4m do va diéu kién che sang dén s6 hom ndy mam, 1é ndy mam va s cay moc
trén hom giong sidn HN5 trong nha mang Tunnel

Cong thie i | i | iy | mertem

CT1: Am do 65 - 70% (khong che lu6i) 500 475,67¢ 95,13° 1,26¢
CT2: Am do 65 - 70% (che luéi 2 tuan) 500 481,00 96,207 1,403bc
CT3: Am do 71 - 75% (khong che lu6i) 500 478 67" 95,73% 1,33
CT4: Am o 71 - 75% (che luéi 2 tuan) 500 492,33 98,46° 1,53°
CT5: Am do 76 - 80% (khong che luéi) 500 483,67 96,73%¢ 1,43abc
CT6: Am do 76 - 80% (che luoi 2 tuin) 500 488,67 97,73 1,46
CV (%) 1,46 1,46 7,51

Ghi chu: Céac chir cdi khdc nhau trong cot biéu thi sur sai khdc co y nghia thong ké voi p = 0,05.
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Két qua & bang 1 cho thdy, s6 cay moc trén
hom & cac CT thi nghiém vé 4m do va anh sang
khac nhau, dao dong thap nhat dat 1,26 (cay
moc/hom) & CT1 dén cao nhat, dat 1,53 (cay
moc/hom) & CT4 va c6 su khac biét c6 y nghia
thong ké & muc 95% gitta CT4 voi CT1 va CT3.
Hién nay, phuong phap nhan nhanh giong sin
khang bénh kham trong nha mang Tunnel la
phuong phap duoc CIAT tu van, ho tro, chuyén

giao lan dau tién tai Viet Nam ndi chung va Tay
Nguyén noi riéng, chua c6 nghién ctru nao & Tay
Nguyén cong b6, so sanh vé ti 1é cay con, s6 cay
moc mam trén hom nén chua c6 nhitng so sanh cu
thé doi voi nhimg nghién cttu khac trong khu vuec.

3.2. Anh hudng ctia 4m do va diéu kieén che
sang dén chiéu cao cay con giéng sin HN5 nhan
nhanh trong nha mang Tunnel

Béng 2. Anh hudng ctia 4m do va didu kién che sang dén chiéu cao cay con (cm) gidng sén HN5 nhan
nhanh trong nha mang Tunnel qua cac giai doan

Cong thuc 14 NST 21 NST 28 NST 35 NST

CTL: Am do 65 - 70% (khong che ludi) 8,66° 19,33° 28,66¢ 40,001
CT2: Am do 65 - 70% (che ludi 2 tuan) 9,66° 21,66™ 30,33 41,33
CT3: Am do 71 - 75% (khong che luoi) 9,33 20,00™° 29,00 41,00
CT4: Am do 71 - 75% (che ludi 2 tuan) 12,33* 23,66 32,66 44,66
CT5: Am do 76 - 80% (khong che luoi) 10,33* 22,33 31,33 42,66™
CT6: Am do 76 - 80% (che ludi 2 tuan) 11,17% 23,00 32,00 43,66™
CV(%) 17,57 8,23 9,09 4,11

Ghi chu: Céc chit cdi khac nhau trong cot biéu thi su sai khdc cé y nghia thong ké voi p = 0,05; NST:

Ngdy sau trong.

Chiéu cao cay con giéng sin trong nha mang
Tunnel phu thuoc vao nhiéu yéu t6 nhu: Dac diém
giong, chat luong hom giong, diéu kién 4m d¢, anh
sang, diéu kién gia thé... va duoc quyét dinh boi
thoi gian cit cay con trong nha mang sau moéi dot
trong tir hom cay me. Theo huéng dan ctia CIAT,
viéc cat cay con tir nha mang ra wom vao bau/khay
duoc tién hanh khi chiéu cao cay con dat tir 20 cm
trd 1én va cay con bat dau hoa g6, néu cay non qua
thi ti 1é chét rat cao. Thuc té€ cho thay, trong diéu
kién tai tinh DPak Lik, chiéu cao cay con gidng sin
khang bénh kham 14 HN5 khi nhan nhanh trong
nha mang Tunnel khong nhiing bi anh huong boi
dac tinh di truyén ctia giong ma con chiu anh
hudng boi diéu kién 4m do va che sang trong giai
doan nhan nhanh.

Két qua theo doi chiéu cao cay con clia giong
san HN5 véi diéu kién 4m do va che sang khac
nhau trong nha mang Tunnel duoc ghi nhan tai
bang 2 sau 4 lan do dém, mdi lan cach nhau 1 tuan
cho thay, chiéu cao cay con & CT1, CT2, CT3, CT4,
CT5 va CT6 tang theo thoi gian va giai doan 35

NST 1la giai doan chiéu cao cay tot nhat so voi cac
giai doan theo doi trudc do.

Sau 14 ngay tréng, két qua theo doi chiéu cao
cay con giong sin HN5 trong nha mang Tunnel
voi cac CT 4m @6 va diéu kién che sang khac nhau
cho két qua tang dan nhu sau: CT1 (8,66 cm) <
CT3 (9,33 cm) < CT2 (9,66 cm) < CT5 (10,33 cm) <
CT6 (11,17 cm) < CT4 (12,33) nhung su sai khac
nay khong c6 y nghia thong ké gitta cac CT thi
nghiém. O timg CT 4m do va anh sang, chiéu cao
cay tang dan theo s ngay trong tir 21, 28 va 35
NST tuwong tu nhuw sau 14 NST, nhung & 3 giai
doan theo doi con lai, gitta cac CT am do va diéu
kién che sang khac nhau c6 su sai khac c6 y nghia
thong ké gitra cac CT & muc 95% vé chi tiéu chiéu
cao cay con. O giai doan 35 NST, giai doan c6 thé
cat cay con tir nha mang dua vao bau wom, CT4
cho chiéu cao cay con tot nhat, dat 44,66 cm va
CT1 cho chiéu cao cay con thap nhat, dat 40,00 cm
va c6 su sai khac c6 y nghia thong ke ¢ miec 95%
gitta CT4 voi tat ca cac CT con lai, ngoai trir CT6.
Nhu vay, voi 4m do trong nha mang tir 71 - 75% va
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nha mang c6 che luoi 2 tuan (CT4) 1a CT tot nhat
cho su phat trién chiéu cao cay con cta giong sian
HNS5 khi nhan nhanh trong nha mang Tunnel véi
chiéu cao cay con & giai doan 14, 21, 28 va 35 NST
lan luot 1a 12,33; 23,66; 32,66 va 44,66 cm.

3.3. Anh huéng ctia 4m d¢ va diéu kién che
sang dén s6 14 trén cay con giéng sin HN5 nhan
nhanh trong nha mang Tunnel

S6 14 trén cay con moc tir hom sin giong HN5
trong trong nha mang Tunnel khong nhitng chiu
anh huong tir dac diém sinh hoc ctia giong sdn ma
con chiu anh huong rat 16n cta diéu kién 4m d9,
anh sang timg giai doan sinh truéng trong nha
mang.

Theo doi chi tiéu s6 14 trén cay con giong sin
HN5 duoc nhan nhanh trong nha mang & cing diéu
kién 4m do va che sang nhu nhau trén cung mot CT
sé c6 so 14 tang déu theo thoi gian theo doi tir 14 -
35 NST. Tuy nhién, s6 14 trén cay con gitta cac CT
am d¢ va diéu kien che sang khac nhau co su sai
khéc c6 y nghia thong ke muc 95% & tat ca cac giai

doan theo doi. Tai thoi diém 14 NST, cay con & CT4
dat s6 14 1on nhat 1a 9,00 14, tiép dén 1a CT6 voi 8,33
14 va CT1 c6 s6 14 thap nhat 1a 5,66 14 va su sai khac
nay c6 y nghia thong ke gitta CT4 v6i CT1, CT2 va
CT3 nhung sai khac nay khong c6 y nghia thong ke
voi hai CT con lai 1a CT5 va CT6. Quy luat vé su
chénh léch s6 14 trén cay con & cac cong thirc 4m do
va diéu kién che sang trong nha mang khéac nhau
sau 21, 28 va 35 NST tuong tu voi thoi diém 14 NST.
Tai thoi diém sau 35 NST ciing 14 thoi diém c6 thé
cét cay con trong nha mang dua vao bau/khay uom
thi so6 14 trén cay con dao dong thap nhat tir 13,66 14
& CT3 dén cao nhat dat 18,00 14 & CT4 va su sai
khéc vé so 14 & CT4 c6 y nghia thong ké & muic 95%
voi tat ca cac CT con lai, ngoai trir CT6. Nhu vay,
CT4 v6i 4am @0 trong nha mang tit 71 - 75% va che
lu6i trén nha mang 2 tuan cho s6 14 trén cay con
nhiéu nhat, sai khac c6 y nghia thong ke voi cac CT
con lai tai cac thoi diém theo doi ¢ giai doan 14, 21,
28 va 35 NST cho két qua so6 14 tuong ung 1a 13,66;
14,00; 14,33; 16,66 va 18,00 la.

Béng 3. Anh hudng ciia 4m do va diéu kién che sang dén s§ 14 trén ciy con gidng sin HN5
nhin nhanh trong nha mang Tunnel qua cac giai doan

Cong thuc 14 NST 21 NST 28 NST 35 NST
CT1: Am do 65 - 70% (khong che luoi) 5,66° 8,00¢ 11,00¢ 14,00¢
CT2: Am do 65 - 70% (che ludi 2 tuan) 6,66™ 9,664 12,00 14,66"
CT3: Am do 71 - 75% (khong che luoi) 6,33¢ 9,00 11,66 13,66°
CT4: Am do 71 - 75% (che ludi 2 tuan) 9,00 12,007 15,00 18,00*
CT5: Am do 76 - 80% (khong che luoi) 7,33%¢ 10,33* 12,66 15,33
CT6: Am do 76 - 80% (che ludi 2 tuan) 8,33 11,33* 14,00°° 16,66
CV(%) 18,12 15,05 12,59 11,40

Ghi chi: Cic chit cdi khac nhau trong cot biéu thi su sai khac cé y nghia thong ké voi p = 0,05; NST:

Ngdy sau trong.

3.4. Anh huéng ctia 4m do va diéu kién che
sang dén duong kinh than cay con giéng sin HN5
nhan nhanh trong nha mang Tunnel

Trong phuong phap nhan nhanh giéng san thi
duong kinh than cay con moc tir hom san trong
nha mang la mot chi tiéu quan trong dé danh gia
chat luong giong cay con. Néu cay con co dudng
kinh qua nho khi cit wom ra bau/khay sé anh
hudng dén thoi gian vom trong bau/khay va chat

luong giong cay con sau nay. Duong kinh than cay
con trong nha mang ndi riéng va ngoai déng ruong
ndi chung 1a do dic tinh di truyén cta cay quyét
dinh. Tuy nhién, trong nha mang duong kinh than
chiu anh huong nhiéu boi diéu kién vé am do va
anh sang. Két qua & bang 4 cho thiy, c6 su sai
khac co y nghia thong ké gitta cac CT vé duong
kinh than cay con trong bang hom san HN5 trong
nha mang Tunnel theo tirg giai doan theo doi &
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cac CT am do va diéu kien che sang khac nhau,
duong kinh than cay con tang dan déu tir 14 NST

dén luc cat cay con tir nha mang dé dua vao bau
uom cay con.

Béng 4. Anh hudng ciia 4m d6 va didu kién che sing dén duong kinh than ciy con (mm) giéng sin HN5
nhin nhanh trong nha mang Tunnel qua cac giai doan

Cong thitc 14 NST 21NST | 28NST | 35NST
CT1: Am do 65- 70% (khong che ludi) 1,66° 2,50° 3,66 4,53
CT2: Am do 65 - 70% (che ludi 2 tuan) 1,907 2,66 3,864 4,66
CT3: Am do 71 - 75% (khong che ludi) 1,73 2,56¢ 3,76 4,60°
CT4: Am do 71 - 75% (che ludi 2 tuan) 2,13° 3,03° 4,13° 4,96°
CT5: Am do 76 - 80% (khong che ludi) 1,96 2,73b 4,007 4,73
CT6: Am do 76 - 80% (che ludi 2 tuan) 2,06" 2,86% 4,06® 4,76
CV (%) 9,97 7,31 4,82 3,41

Ghi chu: Céc chir cdi khac nhau trong cot biéu thi sur sai khic co y nghia thong ké voi p = 0,05; NST:

Ngdy sau trong.

Tai thoi diém theo doi & 14 NST, duong kinh
than cay con giong san trong bang hom trong nha
mang Tunnel & CT4 cho két qua cao nhat, dat 2,13
mm va su sai khac nay co y nghia thong ké & muc
95% so voi CT1 va CT3, nhung khong cé y nghia
thong ke voi cac CT con lai. Tai thoi diém theo doi
& 35 NST (giai doan nay c6 thé cat cay con tir nha
mang dua vao bau/khay wom), kich thuéc duong
kinh than cay con giong san HN5 & cac CT xép
theo thtt tu tang dan 1a CT1 (4,53 mm) < CT3 (4,60
mm) < CT2 (4,66 mm) < CT5 (4,73 mm) < CT6
(4,76 mm) < CT4 (4,96 mm). Két qua cho thay,
CT4 1a CT c6 duong kinh than cay con cao nhat, co
st khac biét co y nghia thong ké murc 95% doi voi
CT1, CT2 va CT3, nhung su sai khac nay khong cé
y nghia thong ké doi voi CT5 va CT6. Két qua nay
khang dinh, voi 4am do tir 71 - 75% va nha mang
duoc che ludi 2 tuan 1a cong thic tot nhat cho su
phat trién duong kinh than cay con moc tir hom
gi6ng san khang bénh kham 14 HN5 trong nha
mang Tunnel & tat ca cac giai doan theo doi 14, 21,
28 va 35 NST dat kich thudc 1an luot 1a 2,13; 3,03;
4,00 va 4,96 mm.

3.5. Anh hudéng ctia 4m do va diéu kién che
sang dén ti 1& cay con bi sau, bénh hai khi nhan
nhanh giéng sin HN5 trong nha mang Tunnel

Theo doi ty 1é cay con bi sau, bénh hai c6 vai
tro cuc ky quan trong trong qua trinh nhan nhanh
cac giong san, ty lé cay con bi nhiém bénh anh
hudng dén hé so nhan nhanh cay sin, chat luong
cay giong, thoi gian cit cay con va dac biét la gia
thanh san xuét cay con. Thuc té san xuat tai nha
mang ¢ tinh Dak Lak cho thay, c6 xuat hien mot ti
lé rat nhé mot s6 cay con bi rép sap va bénh dom
nau. Do s6 luong cay con bi sau, bénh hai it, vi vay
nghién ctru ndy da tién hanh theo doi va thong ké
vé so cay bi sau, bénh va tinh ti 1é bi sau, bénh hai
trung binh cho ca chu ky st dung hom cay me dé
lam gi6ng, twong duong tir 4 - 5 dot cat. Khi phat
hién cay con bi sau, bénh thi tién hanh thu gom va
xr ly ngay cay bi bénh dé tranh viéc lay lan ra
nhting cay khac.

Ty 1é cay con duoc nhan nhanh tir hom san
HN05 bi sau, bénh hai trong nha mang ghi nhan khi
thay ddi 4m do va diéu kién che sang khac nhau
trong nha mang Tunnel. Ké&t qua & bang 5 cho
thay, cay con bi sau, bénh da xuat hién tir ngay 14
NST va xuat hién rai rac cho dén thoi diém 35
NST, thoi diém c6 thé cat cay con tir nha mang dé
chuyén vao bau/khay wom. Tuy nhién, ty 1é sau,
bénh kha thap & tat ca cac cong thuc gia thé, ty 1lé
nhiém sau, bénh cao nhat dat 1,33%.
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Béng 5. Anh huéng ctia 4m do6 va didu kién che sdng dén ti 1& sau, bénh hai cay con (%)
giéng sin HN5 qua cac giai doan

Cong thuc 14 NST 21 NST 28 NST 35 NST
CT1: Am do 65 - 70% (khong che luéi) 0,60° 0,86* 1,06 1,20
CT2: Am do 65 - 70% (che ludi 2 tuan) 0,40 0,60 0,80 1,00®
CT3: Am do 71 - 75% (khong che luéi) 0,46 0,73 0,93 1,33
CT4: Am do 71 - 75% (che ludi 2 tuan) 0,13 0,20¢ 0,40° 0,60°
CT5: Am do 76 - 80% (khong che luéi) 0,33 0,46 0,66 0,93
CT6: Am do 76 - 80% (che ludi 2 tuan) 0,20° 0,33 0,53 0,86
CV(%) 62,68 48,13 35,00 30,61

Ghi chu: Céc chir cdi khac nhau trong cot biéu thi sur sai khic co y nghia thong ké voi p = 0,05; NST:

Ngdy sau trong.

O mdi CT 4m do va diéu kién che sang trong
nha mang khac nhau, ty 1& cay con nhiém sau,
bénh trong nha mang déu c6 xu huong tang theo
thoi gian tir giai doan 14 - 35 NST, dat cao nhat vao
thoi diém 35 NST. Cay con giong HN5 & CT4 co
bién do ting vé ty 1¢ nhiém sau, bénh thap nhat
ting giai doan theo doi tai thoi diém 14, 21, 28 va
35 NST lan luot 1a 0,13, 0,20, 0,40 va 0,60% la
nhimg gia tri nho nhat so voi cac CT con lai tai
cung thoi diém theo doi. Két qua nay co6 nghia voi
am do trong nha mang tir 71 - 75% va che ludi 2
tuan 1a CT c6 ty 1é nhiém sau, bénh hai thap nhat &
tat ca cac giai doan theo doi so voi cac cong thirc
con lai.

4. KET LUAN

Nhan nhanh giong san khang bénh kham la
HN5 biang hom voi diéu kién 4m do va diéu kieén
che sang khac nhau trong nha mang Tunnel da
xac dinh duoc diéu kién nhan nhanh hom giong
san khang bénh kham 14 HN5 v6i 4m do tie 71 -
75% va nha mang duoc che luoi 2 tuan ti 21 - 35
NST 1a CT thich hop nhat cho ti 1é ndy mam, dat
98,46% va s6 cay con moc trén hom la 1,53
cay/hom. O giai doan cat cay con trong nha mang
Tunnel chuyén sang wom vao bau hoac khay (35
NST), diéu kién 4m do tir 71 - 75% va nha mang
che ludi 2 tuan (CT4) cho chiéu cao cay con cao
nhat dat 44,66 cm; so 1a trén cay con dat 18,00
14/ cay; duong kinh than cay con dat 4,96 mm va ti
1é cay con nhiém sau, bénh hai thap nhat 1a 0,60%.
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EFFECTS OF HUMIDITY AND SHADING CONDITION TO GROWTH OF CASSAVA
MOSAIC DISEASE SEEDLINGS HN5 IN TUNNEL GREENHOUSE CONDITIONS,
DAKIAK PROVINCE

Nguyen Van Minh!

! Faculty of Agriculture and Forestry, Tay Nguyen University
Abstract

Enhancing the quantity and quality of cassava seedlings, particularly those resistant to cassava
mosaic disease (CMD), plays a crucial role in meeting the growing current demands of the
growers. This study aimed to assess the influence of humidity and shading conditions on the
growth potential of HN5 seedlings, the CMD resistant cultivar in Tunnel greenhouses. The
results revealed that the germination rate under various humidity and shading conditions was
high, from 95.13% to 98.46%. However, humidity and light significantly affected the growth of HN5
cassava seedlings after being transplanted into trays or pots (35 days after planting). The data
demonstrated that among the experimental conditions the humidity level at 71 - 75%, combined
with two weeks of black mesh shading, provided the most favorable conditions for the growth of
HNb5 cassava seedlings. Under this condition, the seedlings exhibited the greatest height of 44.66
cm, the number of leaves were 18.00, the stem diameters reached to 4.96 mm and the pest
infection rate remained low, with < 1.33%. The study results highlight that maintaining the
appropriate humidity and shading conditions can significantly enhance the quality of HN5
cassava seedlings in Tunnel greenhouse conditions.

Keywords: Humidity, light, cassava mosaic disease, cassava varierty HNb, Tunnel greenhouse.
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CHIET XUAT NHA BAM LEN MEN V@1
Lactiplantibacillus plantarum YU2404 VA
Limosilactobacillus fermentum YU2405
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Nguyén Thi Ngoc Nhi?, Vo Hoai Hiéu®"

"Truong Dai hoc Yersin Pa Lat

?Truong Pai hoc Thu Dau Mot
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TOM TAT

Chiét xuat nha dam lén men béi vi khuén lactic cho thay, hiéu qua khang nadm Botrytis cinerea,
tac nhan gay bénh thdi quéa dau tay sau thu hoach. Két qua nghién ctru cho thay, chiét xuat nha
dam len men boéi hai ching vi khuidn Limosilactobacillus fermentum YU2404 va
Lactiplantibacillus plantarum YU2405, dac biét khi két hop dong thoi c6 kha nang ttc ché nim
vuot troi. Cu thé, chiét xuat 1én men dong thoi hai chiung Lb. plantarum YU2404 va 5% (v/v) Lb.
fermentum YU2405 (TN3) dat ty 1é tc ché bao tir nam 1a 81,00 + 1,23%, ttc ché hé soi nam 1a 59,26
+ 5,61% va hiéu qua kiém soat bénh théi qua do B. cinerea dat 82,10 + 1,71%. Ngoai ra, khi b6
sung nguodn dinh dudéng bao gdm: OP2 (glucose va skimed milk) va OP3 (duong an tinh luyén va
stta bot tach béo thuong mai) vao chiét xuat 1én men dong thoi hai ching, hiéu qua tc ché hé soi
nam dat 1an luot 70,83 + 3,67% va 69,44 + 5,56%, trong khi ttc ché bao tir ndy mam dat 81,67 +
2,52% va 81,17 + 2,25%. Tuy nhién, dé dam bao hiéu qua kinh té trong tng dung thuc tién, chiét
xuat nha dam lén men dong thoi voi hai ching L. fermentum YU2404 va L. plantarum YU2405,
duwoc b sung 5% (w/v) duong an tinh luyén va 5% (w/v) sita bot tach béo thuong mai. Cac nghién
ctru chuyén sau hon can duoc thuc hién dé mé ra co hoi tng dung chiét xuat nha dam lén men

OP3.

Tt khéa: Limosilactobacillus fermentum, Lactiplantibacillus plantarum, khang nam, nha dam.

1. BAT VAN BE

Dau tay la loai qua giau dinh duong, chia
nhiéu vitamin, khoang chat va chat chong oxy hoa,
duoc yéu thich nho huong vi thom ngon va loi ich
stic khoe [1]. Tuy nhién, do dic diém qua mém,
mong nudc va khong cé 1op vo bao ve, dau tay dé
bi mat nudc, nhanh héo va dé tén thuong boi cac
tac nhan vat ly hoac thoi hong do vi ndm nhu:
Mucor piriformis, Rhizopus stolonifer, Botrytis
cinerea, Colletotrichum  gloeosporioides va
Fusarium solani [2]. Trong d6, B. cinerea la tac
nhan gay ra bénh moc xam, duoc danh gia 1a
nghiém trong nhat va duoc xép thit hai trén toan
cau vé tac hai kinh té trong nong nghiép [3]. B.
cinerealay lan qua bao tit, xam nhap vao cac mo bi

tén thuong, pha hiay té bao thuc vat dé lay chat
dinh duong, gay thoi hong qua.

Nhitng nam gan day, cac phuong phap kiém
soat dich hai téng hop theo huéng sinh hoc dang
tré thanh xu hudng, thay thé dan cac bién phap
hoa hoc dé giam tinh trang khang thudc & vi sinh
vat gay bénh va han ché ton du hoéa chat trong
moi truong. Trong nhimg thap ky gan day, viéc
tng dung loi khuin probiotic trong kiém soat
sinh hoc nhan dugc nhiéu sw quan tam. Trong do,
vi khuén lactic (LAB) duoc nghién ctu rong rai
nho kha nang kiém soat vi sinh vat gay bénh
thong qua cac san phidm chuyén hoa tha cap.
Bacteriocin, cac peptide c6 khoi lwong thap, la
yéu to chinh ttc ché ndm moc va vi khuin [4].
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Exopolysaccharides (EPS) cai thién tinh 6n dinh,
cam quan thuc phdm va ngan vi sinh vat gay hai
bang cach pha vo mang té bao va ADN. Céc axit
httu co nhu lactic, acetic, propionic lam giam pH
moi truong, can tré su phat trién cta vi sinh vat
[5]. Ngoai ra, hop chat hitu co dé bay hoi (VOCs)
tir LAB cai thién mui thom va ¢ ché ndm méc
[6]. Voi cac co ché nay, LAB 1a giai phap tiém
nang dé kiém soat bénh mdéc xam trén dau tay va
bao quan thuc phdm [5, 7]. Nghién cttu ctia Chen
va cs (2018) [8] chi ra rang, cac chiing nim men
c6 kha nang ttc ché bénh méc xam trén dau tay
bang cach san sinh cac hop chat hitu co dé bay
hoi, ngan chian su phat trién cua soi nam. Tuong
tu, su két hop gitra LAB va Bacillus spp. da duoc
chtmg minh hiéu qua trong viéc kiém soat nim
Colletotrichum spp. gay bénh trén du da sau thu
hoach [9].

Dich chiét nha dam la nguyén liéu tw nhién
giau dinh duwong va chwtta nhiéu hop chat
bioactive nhu: Glycoprotein, lectin,
anthraquinone va dac biét la acemannan — mot
polysaccharide gém mannose, glucose va
galactose, c6 dac tinh khang khudn va chéng
oxy hoa [10]. Nhitng hop chét nay tao do nhot
cho nha dam, hinh thanh 16p mang bao vé khi
pht lén bé mat dau tay, giup giam thoat hoi nuéc
va ngan chan su tdn cong cda cac tdc nhan gay
bénh tir bén ngoai. Ngoai ra, LAB néi tiéng voi
kha nang khang khuidn va khang nidm nho san
sinh cac hop chat tht cip trong qua trinh lén
men. Dich nha dam 1én men véi Enterococcus
faecium va Lactobacillus lactis @32 dwgc ching
minh co6 hoat tinh khang khuin va duoc tng
dung nhu moét loai nudc giai khat [8]. Su két hop
gitta dich nha dam va LAB cho thay tiém ning
lon trong viéc kiém soat vi khuan va nidm gay
bénh, mo ra trién vong tng dung trong bao quan
noéng san sau thu hoach.

Nghién cttu nay budc dau tap trung danh gia
hiéu qua kiém soat ndm Botrytis cinerea gy thoi
qua dau tay bang chiét xuit nha dam lén men
Lactiplantibacillus plantarum YU2404, Limosilac
tobacillus fermentum YU2405 nhiam tao tién dé
cho nhitng nghién cttu vé sau.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Vi khuan Lactiplantibacillus plantarum YU2404,
Limosilactobacillus fermentum YU2405 va ching
nam Botrytis cinerea YU2403 duoc luu trit tai Phong
Ung dung Vi sinh vat, Trung tam Thi nghiém - Thuc
hanh, Truong Pai hoc Yersin Da Lat.

Qua dau tdy duoc mua tai vuon dau tay &
thanh pho Da Lat c6 do chin dong déu, khoi luong
gan tuong duong va khong xudt hién cac vét bénh
cling nhu céac t6n thuong vat ly trén bé mat qua.

2.2. Phuong phap nghién ctru
2.2.1. Chuén bi dich nha dam

Dich nha dam duoc chuin bi bang cach hoa
tan 1 g bot nha dam (Taphaco, Viét Nam) va 45 mg
cellulase (Bosf, Trung Quéc) trong 30 mL nudc
cat, sau d6 0 & 45°C trong 1 gio trong bé 6n nhiét
(hang Memmert, model: WNB14). Sau khi 1, loc
bé phan cin dé thu duoc phan dich chiét hoan
chinh. Phan dich nha dam duwoc thanh trung &
75°C trong 30 phut va lam lanh ngay lap ttc trudc
khi duoc sit dung dé lén men.

222 Lén men va thu hoi chiét xuat nha dam
lén men

Hai chiang vi khuan Lb. plantarum YU2404 va
Lb. fermentum YU2405 duoc hoat hoa va tang sinh
trén moi truong canh thang MRS (g/L: Pepton 10
g, cao thit 10 g, cao ndm men 5 g, D-glucose 20 g,
sodium acetate 5 g, triamoniumcitrate 2 g, K,HPO,
2 g, MgS0, 2 g, MnSO, 0,05 g, thach 16 g) trong
16 - 18 gior & 37°C voi toc do lac 150 vong/phut
bang may lac 4m (hang Jinghong, model: THZ-
312). Mot thé tich chita chiing LAB duoc thém vao
dich nha dam gom: TN1: 5% (v/v) ching Lb.
plantarum YU2404, TN2: 5% (v/v) Lb. fermentum
YU2405 va TN3: két hop 5% (v/v) chung Lb.
plantarum YU2404 va 5% (v/v) Lb. fermentum
YU2405. Cac nghiém thic dugc lén men & 37°C voi
toc do lac 150 vong/phut. Sau 48 gio 1én men, dich
lén men vo bao sé dugc thu hoi bang cach ly tam &
toc do 5.000 vong/phut trong 20 phut. Sau khi ly
tam, phan dich néi duoc loc qua bo loc chan khong
vo trung voi kich ¢& mang loc 0,22 pm va bao quan
& 4°C cho dén khi str dung.
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2.2.3. Panh gid kha nang tic ché hé soi nam B.
cinerea cua chiét xuat nha dam Ién men

Kha ning ttc ché su phat trién soi nidm B.
cinerea duogc danh gia theo phuwong phap ctia Chen
va cs (2020) [5]. Chiét xuat nha dam lén men tix
TN1, TN2, TN3 (10% v/v, muc 2.2.2) duoc b6 sung
vao thach Potato Dextrose Agar (PDA, Oxoid,
Anh) ¢ 50°C trudc khi dugc phan phdi vao dia petri
(90 mm). Doi chimg stt dung PDA bé sung chiét
xuat nha dam khong lén men (10% v/v). Khom
nam B. cinerea (duong kinh 6 mm) duoc dat tam
chinh gitra dia thach. Thi nghiém b6 tri ngau nhién
hoan toan voi 4 nghiém thic: Doi chimg (chiét
xuat khong lén men) va 3 chiét xuat lén men
(TN1, TN2, TN3), méi nghiém thitc lap 3 1an, téng
cong 12 dia. Cac dia duoc & 25 + 2°C trong bong
toi dén khi soi nam trong doi ching phu kin dia (5
- 7 ngay). Puong kinh khuin lac ndm duoc do
bang thudc kep dién tir va ty 1é tc ché tang truéng
hé soi nam (GI) duoc tinh theo cong thic:

(D, + D,

% GI = | }]x 100

Trong d6: D, va D, lan luot 1a kich thuoc
duong kinh hé soi ndm trén dia doi ching va & dia
thit nghiém.

2.2.4. Dianh gi4 kha nang uc ché kha ndang ndy
mam cua bao tir nAm B. cinerea cua chiét xuat nha
dam Ién men

Kha niang tc ché ndy mam bao t& nim B.
cinerea dugc danh gia theo phuong phap cta Zou
va cs (2023) [11] véi mot s6 diéu chinh. Cu thé,
10% (v/v) chiét xuat nha dam lén men (TN1, TN2,
TN3) va chiét xuat nha dam chua lén men (doi
ching) duoc bd sung vao moi truong Sabouraud
agar (Oxoid, Anh). Sau d9, 20 ul dung dich bao tit
nam (10° bt/mL) duoc rai déu trén dia thach va a &
25 + 2°C. Thi nghiém b6 tri ngau nhién hoan toan
voi 4 nghiém thie: Poi chung (chiét xuat khong

¥ (58 qua bi tan throng o rirng mirc 43 ton throng « Gidtri dai dién mire 45 tan throng)

léen men) va 3 chiét xuat lén men (TN1, TN2,
TN3), mdi nghiém thtec 1ap 3 lan, téng cong 12 dia.
Qua trinh 1 kéo dai 12 gio cho dén khi ty 1é nay
mam ¢ nhom déi chimg dat trén 90%, voi 6ng mam
dai hon mot ntra duong kinh bao tt. Ty 1& nay
mam duoc quan sat duoi kinh hién vi & do phong
dai 40x, dém 200 bao tir tai 3 vi truong cho moi
mau, lap lai 3 1an. Kha ning tc ché nay mam bao

tit (SGI) duoc tinh theo cong thic sau:
n—t

2%SGI = ( ) X 100

n

Trong d6: n va t 1an luot 1a téng s6 bao tix da
nay mam & nghiém thic ddi ching va cac nghiem
thitc voi chiét xuat nha dam lén men.

22.5. Hiéu qud bdo vé qua dau tiy cua chiét
xudt nha dam lén men

Dau tay duwoc rtra qua voi nudéc may, sau do
khtt trung bé mat qua voi 0,1% NaClO trong 1
phut. Tiép tuc tién hanh rtra qua trong diéu kién vo
trung bang 70% ethanol trong 30 gidy va rira qua 3
lan nuoc cat vo trung dé loai bo ethanol, lam kho
tu nhién trong khéng khi & nhiét d6 phong. Sau
d6, dau tiy duoc nhung ngap trong dung dich
chtra bao t&t ndm B. cinerea (10° bt/mL) trong 30
giay, dé kho & nhiét do phong roi nhung vao cac
dung dich xtt ly trong 1 phut va dé kho. Thi
nghiém bo tri ngau nhién hoan toan voi 4 nghiém
thitc, méi nghiém thitc gom 20 qua dau tay, lap lai
3 lan, téng cong 240 qua. Mdi qua sau khi xt ly
duoc bao quan riéng trong mot tdi polyetylen tai
25 + 2°C, @0 4m 90 - 95%, trong 5 ngay. Muc do
nghiém trong cua bénh (DS) duoc danh gia dua
trén ty lé ton thuong bé mat qua theo thang diém 0
- 4: 0 (khong co triéu ching), 1 (1 - 25%), 2 (26 -
50%), 3 (51 - 75%), 4 (76 - 100%) va duoc tinh theo
cong thuc duoc moé ta boi Menéndez-Canamares
va cs (2024) [12].

Ds =

YT (Tong =6 qua x Gi

Beén canh do, hiéu qua kiém soat bénh duoc
xac dinh dua theo cong thirc dugc mo ta boi Shi va
Sun (2017) [13]:

DIBwi chirng — DI Thi nghiem
CE = : .

X 1000
DI Boi chimg 0
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* 1000g

atri dai dien cao nhat)
2.2.6. Danh gid hiéu qua doi khang B. cinerea
trong céc cong thirc chiét xuat nha dam lén men

Dé t6i vu hoa cong thic lén men nha dam,
dich nha dam duogc chuén bi theo phuong phéap &
muc 2.1, sau d6 b6 sung duong va sita gay (skim
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milk) theo ty 1é cong thirc trong bang 1. Hon hop
duoc thanh trung & 75°C trong 30 phut, lam lanh
ngay xuong 4°C dé dam bao an toan vi sinh va duy
tri chat luong. Dich nha dam da x& ly duoc len
men bang cach bd sung 5% (v/v) Lb. plantarum
YU2404 va 5% (v/v) Lb. fermentum YU2405 (t6ng
10% v/v), theo quy trinh & muc 2.2.2, tai 37°C trong
48 gio. Thi nghiém bé tri ngau nhién hoan toan voi

4 nghiém thic (3 cong thic tir bang 1 va 1 doi
ching la dich nha dam chua lén men), moi
nghiém thtrc 1dp lai 3 14n, téng cong 12 mau (4 x
3). Sau khi lén men, kha ning tic ché su phat trién
ctia hé soi ndm va tc ché bao tit ndm B. cinerea
cua dich nha dam dugc danh gia theo cac phuong
phap mé ta d muc 2.2.3va 2.2.4.

Bang 1. Thanh phan carbohydrate va protein duoc b sung vao dich nha dam

Nghiém . .
thite Cong thuc
OP1 boi chimmg, khong b6 sung carbohydrate va protein
oP2 B6 sung 5% (w/v) glucose va 5% (w/v) skimed milk (Himedia, An bo)
B6 sung 5% (w/v) duong an tinh luyén va 5% (w/v) stta bot tach béo thuong
OP3 . . A
mai (Nutrifood, Viét Nam)

2.2.7. Phurong phap xit Iy so liéu

S6 lieu duoc xtt ly bang phan mém Excel va R-
studio. Cac nghiém thic duoc lap lai 3 1an d@é tinh
gi4 tri trung binh, d¢ léch chuén, su khac biét cé y
nghia gitta cdc mau thi nghiém dugc xac dinh
bang phuong phap thong ké ANOVA. Gia tri p <
0,05 dugc xem la sai khac co6 y nghia.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hiéu qua tc ché hé s¢i ndim B. cinerea
phat trién cta chiét xuit nha dam lén men

Cac chiét xuat nha dam lén men duwoc khao sat
cho thay kha nang tc ché hé soi ndm B. cinerea
trén moi truong thach PDA. Cu thé, chiét xuat nha

dam duoc léen men déng thoi véi hai ching vi
khudn Lb. plantarum YU2404 va Lb. fermentum
U2405 ¢ nghiém thitc TN3 cho két qua tot hon so
voi hai nghiém thuc con lai, voi ty 1é tic ché dat
59,26 + 5,61% (Hinh 1). Két qua nay vuot troi hon
so voi két qua nghién cttu ctia Chen va cs (2020)
[5], theo d6 dich lén men tit Lb. plantarum sau Khi
loc khong c6 kha nang tc ché su phat trién cta
nam B. cinerea. Tuy nhién, cac nghién ctru khac
da chi ra rang, LAB c6 thé ngan chan su phat trién
cla B. cinerea bang cach ting cudng san xuat axit
lactic, axit acetic, axit propionic..., ngoai ra tac
dung dong hiép cta cac axit nay ciing lam gia ting
kha niang khang nam [14, 15].

Béng 2. Ty e (%) ttc ché bao tr ndy mam va phat trién hé soi ndm B. cinerea ciia chiét xuit nha dam lén
men (TN1: 5% (v/v) ching Lb. plantarum YU2404, TN2: 5% (v/v) Lb. fermentum YU2405 va TN3: Két
hop 5% (v/v) chiing Lb. plantarum YU2404 va 5% (v/v) Lb. fermentumYU2405)

Nghiem thitc | Ty 1é (%) ttc ché bao tit nAm ndy mam | Ty lé (%) ttc ché hé soi ndm phat trién
TN1 67,00+ 3,12 50,00°+ 3,67
TN2 77,17*+ 1,53 50,93°+ 4,88
TN3 81,00+ 1,32 59,26°+ 5,61

3.2. Hieu qua ttc ché bao tir ndm B. cinerea
ndy mam cda chiét xuit nha dam lén men

Ca 3 nghiém thic déu co6 kha nang tc ché bao
te ndm B. cinerea ndy mam trong diéu kién in
vitro. Cu thé, chiét xuat nha dam duoc 1én men

dong thoi voi 2 chiang vi khuin Lb. plantarum
YU2404 va Lb. fermentum YU2405 c6 ty 1é tc ché
bao tir ndm cao nhat, léen dén 81,00 + 1,32%, tiép
theo 1a chung Lb. fermentum YU2405 cé ty 1é tc
ché bao t&r ndm dat 77,17 + 1,53% va cudi cing
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khuan Lb. plantarum YU2404 c6 ty 1é tc ché bao
tr nam dat 67,00 + 3,12% (Hinh 1). Nghién ctru ctia
Liu va cs (2023) [15] chi ra rang, viéc xt ly bao ti
niam bang dich chiét 1én men dan dén su thay déi
ro rét vé cau truc bé mat cta bao tir. Két qua cho
thay, bé mat té bao va thanh té bao bi bién dang,
cac té bao chat bén trong bi thoat ra khoi té bao.
Ngoai ra, doi voi nhitng bao ttr van c6 kha nang
ndy mam, soi nam ciing bi teo top va bién dang
nghiém trong [16]. T két qua trén c6 thé thay
riang, chiét xuit nha dam lén men bang LAB cé
kha nang kiém soat ndm B. cinerea, bén canh do
viéc két hop 1én men dong thoi 2 ching LAB mang
lai két qua tot hon so voi viéc stt dung don chiung.

3.3. Kha niing bdo quan qua dau tay bing chiét
xuit nha dam lén men

Cac qua dau tay bi hu hong gan nhu toan bo
khi dugc bao quan & nhiét do phong trong 5 ngay

bang chiét xuat nha dam. Tuy nhién, khi duoc lén
men bing LAB, muic do bénh gidm han, dat cao
nhat & TN2 (32,92 + 0,72%) va thap nhat & TN3
(17,50 + 1,88%). Két qua nay cho thay, chiét xuat
nha dam lén men biang 2 chiing vi khuin két hop
gom Lb. plantarum YU2404 va Lb. fermentum
YU2405 mang lai hiéu qua tot cho viéc bao quan
dau tay sau thu hoach, khi hiéu qua kiém soat
bénh dat trén 80%. Qua dau tay duoc xt ly bang
chiét xuat nha dam lén men két hop dong thoi 2
chang Lb. plantarum YU2404 va Lb. fermentum
YU2405 cho thay kha nang bao vé t6t hon so voi
khi stt dung chiét xuat nha dam lén men béi LAB
don 1é. Hinh 3 cho thay, & TN3, cau truc qua dau
tay van giit nguyén ven va mau sac tuoi sang; trong
khi d6, & TN2, mau sac qua nhat dan. Nguoc lai,
cac qua & nhom do6i ching va TN1 bi nhan va c6
hién tuong chay nudc.

Bang 3. Mitc d6 nghiém trong ctia bénh (DS) va hiéu qua kiém soat bénh (CE) trén qua dau tay (TN1:
5% (v/v) ching Lb. plantarumYU2404, TN2: 5% (v/v) Lb. fermentumYU2405 va TN33: Két hop 5% (v/v)
ching Lb. plantarumYU2404 va 5% (v/v) Lb. fermentum YU2405)

Nghiém thuc Mtc do nghiém trong ctia bénh (DS) Hiéu qua kiém soat bénh (CE)
boi chimg 97,71° + 2,19% 0,00% + 0,00%
TN1 32,29% + 4,69% 67,00° + 4,26%
TN2 32,92° +0,72% 66,30" + 1,09%
TN3 17,5 + 1,88% 82,10"+ 1,71%

Pbi chirng TNA1

TN2 TN3

Hinh 1. Dau tay sau 5 ngay bao quan duwdi tAc nhan gay bénh théi qua B. cinerea bing chiét xuit nha
dam lén men (TN1: 5% (v/v) chtng Lb. plantarumYU2404, TN2: 5% (v/v) Lb. fermentumYU2405 va
TN3: Két hop 5% (v/v) ching Lb. plantarumYU2404 va 5% (v/v) Lb. fermentumYU2405)
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LAB c6 thé gay ra cac ton thuong mang té bao
va tc ché su phat trién cta bao tit ndm biang cach
san xuat cac hop chat khang nam, axit hiru co, axit
béo... Peptide khang ndm thu duogc tir LAB c6 thé
lam gidm muc do biéu hién gen lién quan dén mo
phan sinh nam. Axit béo c6 thé chén vao 16p kép
lipid ctia mang nidm va lam tang tinh thdm cua
mang, dan dén gidi phong khong kiém soat cac

chat dién giai va protein noi bao. Axit hiru co c6
thé di qua mang té€ bao va phan ly trong té bao
chat, dan dén cang thang axit [16 - 17].

3.4. Hiéu qua trc ché bao tr n4Am niy mam va
kiém so4t hé soi ndm phat trién cia cac cong thirc
chiét xuit nha dam lén men

Béang 4. Kha niing trc ché nim B. cinerea ctia chiét xuit nha dam lén men trong diéu kién in vitro (A.

Ty 1é trc ché bao tit ndm B. cinereandy mam va B. Ty 1é trc ché hé so ndm phat trién)

Nghiém thie Ty lé ttc ché bac(> (%1):)11’ niam nay mam | Ty 1é tc ché hé (s(yf)))’l nam phat trién
OP1 79,83*+ 0,76 55,09* + 4,24
opP2 81,67* + 2,52 70,83" + 3,67
OP3 83,17*+ 2,25 69,44" + 5,56

Két qua bang 4 cho thdy, viec b6 sung nguon
carbohydrate va protein vao dich nha dam truéc
khi lén men giup nang cao hiéu qua kiém soat nim
B. cinerea so voi truong hop khong bé sung dinh
duong. Cu thé, nghiém thic OP3 dat ty 1é tic ché
bao t&r ndy mam cao nhat (83,17 + 2,25%), trong khi
nghiém thitc OP2 ghi nhan ty lé ttc ché hé soi phat
trién cao nhat (70,83 + 3,67%) (Hinh 4). Phan tich
thong ké cho thay, khong c6 su khac biét y nghia
vé ty 1é tc ché bao t&r ndy mam giira cac nghiém
thitc, nhung ty 1& c ché hé soi phat trién &
nghiém thic OP2 va OP3 cé khac biét nhung
khong c6 y nghia thong ke.

Ngudén carbohydrate va protein b3 sung
khong chi cung cdp dinh dudong cho LAB phat
trién ma con cai thién kha ning kiém soat nim B.
cinerea. Nghién ctu cua Jiang va cs (2016) [18]
ciing chi ra rang, chiét xuat nha dam lén men véi
LAB, khi b6 sung 5% glucose, gitp tang cuong
hiéu qua khang khuan. Ngoai ra, dé 4p dung trong
cong nghé san xuat ché phdm bao quan dau tay
sau thu hoach, viéc sit dung nghiém thiuc OP3
duoc danh gia 1a mang lai hiéu qua kinh té cao
hon, dong thoi van dam bao kha nang khang B.
cinerea. Tuy nhién, chiét xuat nha dam lén men
OP3 can duoc nghién ctru chuyén sau hon nhim
danh gia thanh phan cac hop chat thit cdp sinh ra

trong qua trinh lén men, cting nhu kha nang kiém
soat cac ching nam gay thoi hong khac.

4. KET LUAN

Chiét xuat nha dam duoc 1én men dong thoi
bang 5% (v/v) chung Lb. plantarum YU2404 va 5%
(v/v) Lb. fermentum YU2405 c6 kha tc ché sinh
truéng va phat trién ctia ndm B. cinerea thong qua
kha nang trc ché hé kha nang ndy mam cta bao ti
nam va phat trién cta hé soi ndm voi ty 1é tc ché
dat 1an luot 59,26 + 5,61% va 81,00 + 1,32%. Thé
hién hiéu qua bao vé qua dau tay trudc tac nhan B.
cinerea gay hién tuong thoi qua voi hiéu qua kiém
soat bénh (%CE) dat 82,10 = 1,71%. Ngoai ra, khi
duoc bé sung déng thoi ngudn carbonhydrate va
protein, chiét nhat nha dam lén men mang lai hiéu
qua kiém soat nAm B. cinerea to6t hon khi khong
bd sung hoac chi b6 sung mot nguon dinh dudng.
Duong an tinh luyén va stta bot tach béo thuwong
phiam duoc lya chon lam nguén dinh duong bé
sung cho qua trinh lén men dich nha dam dé st
dung cho cac thi nghiém trong tuong lai nho dap
tmg nhu cau vé gia thanh va hiéu qua kiém soat
niam B. cinerea.
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ANTIFUNGAL EFFICACY OF FERMENTED ALOE EXTRACT WITH Lactiplantibacillus plantarum
YU2404 AND Limosilactobacillus fermentum YU2405 AGAINST Botrytis cinerea

Le Thi Loan', Nguyen Van Tu’,
Nguyen Thi Tam!, Nguyen Thi Ngoc Nhi? Vo Hoai Hieu'
!Yersin University of Da Lat
?Thu Dau Mot University
Abstract

Aloe vera extract fermented by lactic acid bacteria demonstrated antifungal activity against
Botrytis cinerea, the causative agent of postharvest strawberry fruit rot. The study revealed that
Aloe vera extract fermented with Limosilactobacillus fermentum YU2404 and Lactiplantibacillus
plantarum YU2405, particularly when simultaneously combined, exhibited enhanced antifungal
activity. Specifically, the extract in TN3 achieved a fungal spore inhibition rate of 81.00 + 1.23%, a
mycelial inhibition rate of 59.26 + 5.61% and a fruit rot control rate of 82.10 + 1.71% against B.
cinerea. Additionally, supplementing the extract with nutrient sources - OP2 (glucose and
skimmed milk) and OP3 (refined table sugar and commercial skimmed milk powder); further
improved antifungal activity, with mycelial inhibition rates reaching 70.83 + 3.67% (OP2) and
69.44 + 5.56% (OP3), and spore germination inhibition rates of 81.67 + 2.52% (OP2) and 81.17 +
2.25% (OP3). For practical applications, the extract fermented with both strains and supplemented
with 5% (w/v) refined table sugar and 5% (w/v) skimmed milk powder offers economic efficiency.
However, further in-depth studies are needed to explore potential applications of the OP3-
fermented aloe vera extract.

Keywords: Limosilactobacillus fermentum, Lactiplantibacillus plantarum, antifungal, Aloe vera.
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NGHIEN CUU ANH HUONG CUA MANG BAO
XANTHAN GUM BEN SU THAY 801 MOT sO CHI TIEU
CHAT LUONG CUA QUA DU BU (Carica papaya L.)
SAU THU HOACH

Nguyén Minh Trong', Nguyén Lé Yén Nhi',

Quéach Vin Cao Thi!, Nguyén Trung Truch”

!Khoa Khoa hoc Sinh hoc ung dung, Truong Pai hoc S pham Ky thuat Vinh Long

"Email trucnt@vlute.edu.vn

TOM TAT

Nghién cttu nay duoc thuc hién nham danh gia tAc dong ctia mang bao tir xanthan gum (XG) lén
mot s6 chi tiéu chat luong cta qua du da (Carica papaya L.) trong qua trinh bao quéan sau thu
hoach. Nghién ctru da thuc hién khao sat mang bao XG & cac nong do 0,5%; 0,75%; 1,0% (w/v)
cung cac phu gia 6n dinh ciu tric mang gém: Tween 80, CaCl, va glycerol. Két qua cho thdy, &
noéng do 0,5% XG gitp lam gidm su tadng nhanh vé mau sic cta vd qua, duy tri do cing clia qua,
giam hao hut khoi luong, duy tri ham luong axit tong s6 va 1am cham su gia ting ham luong téng
chat kho hoa tan, giup kéo dai thoi gian bdo quan cta du da lén thém 3 ngay so v6i mau doi
chtimg & diéu kién nhiét @6 phong. Bén canh do, ham luong phenolic cao hon 1,7 lan va ham
luong vitamin C cao hon 1,5 1an so v6i mau déi chimg. Pong thoi, mang bao chira 0,5% XG cho
hiéu qua tot trong viéc lam giam 33,33% ti 1é nhiém bénh va mitc do tén thuong do bénh thap hon
1,6 1an so véi mau doi ching sau 9 ngay bao quan. Nghién ctru nay cho thay tiém ning ctia mang

bao XG trong viéc duy tri chat luong ctia trai du da sau thu hoach.

Tt khoa: Pu du, phenolic, xanthan gum, sau thu hoach.

1. BAT VAN BE

bu da (Carica papaya L.) 1a mot trong nhiing
loai qua duoc wa chudng trén thé gioi vi gia thanh
hop ly, ham luong calo thap, giau vitamin A, B, C,
khoang chat, chat xo, phenolic axit, flavonoid,
alcaloid, saponin, tanin, carotenoid va kha nang
mién dich, ho tro hoat dong chong ung thu, dai
thao duong va sot xuat huyét [1]. Do vay, du da
tré thanh loai trai cay quan trong vé mat kinh té,
chu yéu duoc trong & cac quoc gia vung nhiét doi
va can nhiét doi [2].

O Viet Nam, dién tich trong du du 1a 8.733 ha
va dat san luwong 124.092,15 tan trong nam 2022
[3]. Tuy nhién, du du 1a loai trai cay c6 ho hap dot
phat, dic trung boi qua trinh trao ddi chat manh,
chin nhanh va dé mac bénh lam gidm thoi gian
bao quan [4]. Cac yéu to trén lam han ché tiém
nang xuat khiu va giam gia tri kinh té ctia qua du
da [5].

Ngay nay, nhu cau vé thuc phdm chat luong
cao, cong nghé ché bién an toan dé kéo dai thoi
gian bao quan thuc ph4dm tuoi song ciing nhu han
ché tac dong xdu ctia chat bdo quan dén moi
truong 1a van dé duoc quan tam. Viéc phat trién
cac hop chat bdo quan trai cay c6 ngudn goc tir
thién nhién vira dam bao an toan, vira duy tri duoc
chat luong cta trai cay sau thu hoach 1a mot
huong trién vong. Mang bao tit polyme sinh hoc,
dac biét 1a polysaccharide, protein va hydrocolloid
ngay cang duoc wa chuong va tng dung phd bién
trong san xuat lop pha thuc phdm nho dic tinh an
duoc va kha nang tuong thich sinh hoc cao [6]. XG
la mot polysaccharide c6 nguédn goc tir vi khuin
Xanthomonas campestris va duoc xem la an toan
cho con nguoi. XG duwoc Co quan Quan ly Thuc
phdm va Duoc phdm Hoa Ky (FDA) phé duyét la
mot loai polyme an toan trong nganh cong nghiép
thuc pham. Nho dic tinh tao do nhot cao va kha
nang tuong tac tot voi cac thanh phan khac, XG c6
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thé hap phu cac hat vo co va hinh thanh cac nha
twong 6n dinh ma khong lam gidm stc cang bé
mat [7]. Ngoai ra, XG c6 kha ning tao ra cac
tuong tac lién két hydro noi phan ti va lién phan
ttt trong dung dich nuoc giup thiét 1ap mot rao
can gitta bé mat trai cay va khong khi, tir d6 lam
giam qua trinh thoat hoi nudc, trao doi khi va
ngan chan hoat dong ctia cac hop chat oxy hoa
manh (ROS), duy tri cac dac tinh hoa ly, cam
quan, do ctrng, mau sic va lam cham toc do ho
hdp cing nhu san sinh ra ethylene trong qua
trinh bao quan [8]. Cac nghién cttu trudc day cho
thady, mang bao XG c6 hiéu qua duy tri chat luong
va kéo dai thoi gian bdo quan sau thu hoach doi
voi 6i [9], xoai va dua luoi [7, 10], nho va tao fuji
[11, 12]. Tuy nhién, hién tai chua c6 nghién ctu
nao danh gia vé anh huong ctia mang bao XG trén
du dua sau thu hoach. Vi vay, muc tiéu ctia nghién
ctu nay la khao sat anh huong ciia mang bao XG
dén su thay d6i mot so chi tiéu chat lwong caa du
dud sau thu hoach.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit liéu

Du dud ruot dé Pai Loan (Carica papaya L. cv.
Tainung No. 2) duoc thu mua & giai doan thuong
mai (145 + 5 ngay sau tré hoa) tai vuon & 4p My Ai,
xa My Khanh, huyén Phong Dién, thanh pho Can
Tho. Qua du dt duoc lua chon cé khoi luong qua
dao dong tir 650 - 800 g, mau vo chuyén sang xanh
nhat, trén qua xuat hién cac vét dom hoidc soc
vang nhat, ma dau cudng cta qua cat c6 do trong,
khong duc, phan cuéng qua dugc cat ngan trong
khoang 1 cm. S6 luong du da st dung trong thi
nghiém 1a 300 qua (240 qua dung dé pha mau
phan tich chi tiéu, 60 qua dung dé bé tri theo doi
mau sac va hao hut khoi luong). Sau khi thu
hoach, timg qua duoc boc trong tdi xop ludi
chuyén dung, sau do6 dat vao cac ré nhua vuong 61
X 42 x 31 cm dé han ché va dap trong qua trinh van
chuyén vé phong thi nghiém thuoc Khoa Khoa
hoc Sinh hoc Ung dung, Truong Pai hoc Su pham
Ky thuat Vinh Long. Thoi gian van chuyén kéo dai
khoang 2 gio trong diéu kién nhiét do moi truong
dao dong 30 + 2°C va d6 4m tuong doi khoang 75 +
5% dé tién hanh thi nghiém.

2.2. Phuong phap nghién ctru

2.2.1 Phuong phadp bo tri thi nghiém

Chu4n bi mang bao: Bot XG (Ingreda, Viét
Nam) duoc hoa tan véi nudc theo ti 1é lan luot
0,5%; 0,75%; 1,0% (w/v), hon hop duoc khudy tan &
nhiét do 60°C, sau d6 dung dich mang bao duoc
lam nguoi tu nhién & nhiét d6 phong (28 = 2°C) va
b6 sung cac thanh phan tween 80 (0,2%), CacCl,
(0,1%) va glycerol (2%) dé lam bén cau triuc gel.
Sau d6, dung dich duoc giit 6n dinh 10 phut trudc
khi bao mang.

Chuén bi du da: Pu @i duoc rira sach bang
nuoc va duoc ngdm khtt khudn trong dung dich
nudc chlorine 100 ppm trong vong 5 phut. Sau do,
rtra lai bang nuéc sach va dé rdo tu nhién & nhiét
do phong trong 2 gio.

Bao mang va lay mau: Pu da duoc nhung vao
dung dich bao mang trong 10 giay, ti€p theo du du
duoc dat len gia phoi dé lam kho mang bao trong 2
gio & nhiét do phong (28 + 2°C, 65%). Thi nghiém
duoc bo tri voi 4 nghiem thic (NT) gom: Doi
chimg, 0,5% XG, 0,75% XG va 1% XG, moéi nghiém
thiee duoc bo tri lap lai 3 1an (20 qua/lan). Riéng
chi tiéu mau sic va hao hut khéi luong duoc bo tri
15 qua/NT @é theo doi trong suét qua trinh bao
quan. Sau khi mang bao kho, du da dwoc bao lai
bang tai ludi xop trang 22 x 9 cm va duoc bao quan
& diéu kién nhiét do phong 28 + 2°C trong 12 ngay.
Céc chi tieu chat luong duoc 1ay mau (4 qua ¢ 1
lan lap) va phan tich & ngay 0, 3, 6, 9, 12 cia qua
trinh ton tri.

2.2.2. Phuong phdp phan tich céc chi tiéu

Sur thay doi mau sdc: Su thay d6i mau sic cta
qua du du trong suét qua trinh bao quan duoc xac
dinh bang may do mau Hunter Lab (Model MH-
C800 4500L, My). M6i qua duoc do tai ba vi tri
khac nhau trén bé mat dé dam bao tinh dai dién,
sau do lay gia tri trung binh cho timg chi s6 mau.
Céc thong s6 mau sac gbm: L* (do sang), a* (mau
d6 - luc), b* (mau vang - xanh lam) dwoc ghi nhan.
Téng do sai biét mau sic (AE) duoc tinh toan theo
phuong phap cta Raybaudi-Massillia va cs (2008)
[13].

Ton that khoi lrong (%): Khoi lugng ctia mau
duoc do vao cac ngay 0, 3, 6, 9, 12 cuia qua trinh
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bdo quan va cung voi ngay phan tich chi tiéu bang
can ky thuat Onelab JA4000C c6 d6 chinh xac 0,01
g trong phong thi nghiém.

Po cung cua qua (N): Do cing cua thit qua
duoc do tai vi tri trung tam cta trai sau khi loai bo
vo 1 mm, véi van toc ctia dau do 10 mm/phut,
khoang cach dam xuyén la 10 mm va duong kinh
dau do 1a 5 mm bang thiét bi do cau trac thuc
phdm TMS-PRO (TMS-PRO, Food Technology
Corporation, My). Gia tri ctia luc dam xuyén duogc
ghi nhan va biéu thi 1a Newton (N).

Xdc dinh ham Irong axit tong so (%): Do axit
c6 thé chudn do duoc x4c dinh bang phuong phap
AOAC nhu mo ta ctia Rangnna (2007) [14]. St
dung 1 mL dich mau, pha voi 4 mL nudc cat, sau
d6 duoc chuin do bang NaOH 0,1 N va st dung
phenolphtalein 1% lam chat chi thi. Két qua thu
duoc duoc biéu thi bang phan tram doi voi axit
malic.

Xdc dinh ham liong chat kho hoa tan (Bx):

Téng ham luong chat kho hoa tan ctia méi mau
vao ngay phan tich 0, 3, 6, 9, 12 duoc xac dinh dua
vao khuc xa ké cam tay (0 - 33 Brix. ATAGO, Nhat
Ban).

Ham Iuong phenolic (mg GAE/g): Ham luong
phenolic duoc xac dinh bang thudéc thit Folin-
Ciocalteu theo phuwong phap ctia Singleton (1999)
[15] c6 hiéu chinh. H6én hop phan tng gom: 50 pL
dung dich chiét (st dung dung moéi cho mau
blank), 250 pL thuoc thit Folin-Ciocalteu, 750 pL
sodium carbonate 7,5% va 2 mL nuoc cat. Sau d9,
hén hop phéan tng duoc tron déu va a 30 phut &
nhiét do 40°C trong bé diéu nhiét. Do hap thu cta
mau duoc do & budc séng 750 nm biang may quang
phé (BioSpectrometer Basic, Puc). Ham luong
phenolic duoc xac dinh dua vao duwong chuén cta
axit gallic twong duong trong cung diéu kién.

Ham lrong vitamin C (mg/g): Ham luong
vitamin C duwogc xac dinh theo mo ta ctia Roe va cs
(1948) [16]. Can 0,5 g thit qua du da xay nhuyén
vao eppendorf chtra 1,5 mL HPO, 5%. Tién hanh
vortex va ly tam lanh & 4°C 10.000 vong/phut
trong 5 phat. Dung micropipette hut 100 uL dich
mau va 300 pL HPO3 5% vao ong nghiém, sau d6
b6 sung 600 upL 2,6-dichlorophenol-indophenol

0,02% va dé yen tur 2 - 3 phut, ti€p tuc bé sung 800
pL thiourea 2% va 600 pL DNP 2%. Sau méi lan cho
hoa chat vao déu vortex dé mau duoc dong nhat,
mau duogc gitt & diéu kién t6i va lanh. Sau 1 gio,
tién hanh bé sung 1.000 pL H,SO, 85%. Sau méi lan
cho hoéa chat vao déu vortex dé mau duoc dong
nhét, mau duoc gitt & diéu kien t6i. U mau blank va
sample & nhiét @6 phong trong thoi gian 30 phut va
gitt mau ¢ diéu kién toi. Sau 30 phut, tién hanh do
do hap thu duoc xac dinh bang may do quang phd
BioSpectrometer Basic do Ditc san xuat & budc
song 540 nm.

17 Ié nhiém bénh (%): Ty 1é nhiém bénh duoc
x4c dinh bang cach quan sat truc tiép cac dau hieu
hu héng hodc nhiém bénh trén bé mit qua, bao
gom: Vét thoi, nAm moc, ri dich, d6i mau hoac mui
bat thuong. Mot qua duoc xem la nhiém bénh khi
xuat hién it nhat mot trong cac dau hiéu néu trén.
Tinh ty 1é nhiém bénh bang ty 1é gitra so trai bi
nhiém bénh trén téng so trai thi nghiém.

Miic dp ton thuong do bénh: Muic d6 nghiém
trong ctia bénh duoc cham diém & cac khoang thoi
gian 3 ngay theo phuong phap ctia Ademe va cs
(2013) [17]. Mtic o nghiém trong ctia bénh duoc
danh gia bang thang diém tir 1 - 5 dua vao ti 1é (%)
bé mat qua bi nhiém bénh. Trong d6: 1 1a khong
c6 dau hiéu ctia bénh, 2 1a tir 1 — 25%, 3 1a tir 26 —
50%, 4 1a ttr 51 — 75% va 5 1a > 76%.

2.3. Phuong phap xtt Iy s6 lieu thong ke

Tat ca cac két qua nghiém thitc duoc phan tich
bang phan mém Statgraphics Centurion (phién
ban 19-X64). Phuong phap phan tich phuwong sai
(ANOVA) véi kiém dinh LSD duoc stir dung dé xac
dinh su khac biét y nghia (p < 0,05) gitta cac trung
binh.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia mang bao XG dén su thay
déi mau sic

Mau sic cta vo qua 1a mot trong nhimg chi so
dé xac dinh do chin cta du da. Trong qua trinh
chin, mau vo c6 xu huéng chuyén tir xanh luc sang
xanh luc nhat, vang luc dén vang luc nhat va cudi
cung la vang dam, duoc quan sat vao cac ngay 3, 6,
9, 12 sau bao quan (Hinh 1). Qua trinh nay co6 lién
quan dén su phan hay diép luc trén vo qua [18].
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Trong hé mau Lab, gia tri a* thé hién sic to trén
truc xanh — d0, véi a* am chi mau xanh luc va a*
duong chi mau do/vang. Su ting gia tri a* phan
anh qua trinh chuyén mau tir xanh sang vang khi
qua chin. Theo do, du da doi ching c6 su tang
nhanh gia tri a* tir -11,64 - 21,34 sau 9 ngay bao
quan va chuyén sang mau vang biat dau tir ngay
thut 6, trong khi d6 cac NT c6 bao mang gia tri nay
c6 murc tang cham hon d6i ching va mau vang
biéu hién ro nhat & ngay thit 9. Bén canh do, gia tri
a* ctia NT 0,5% XG cho thdy, kha niang lam cham
qua trinh biéu hién mau cta du dua so voi cac NT
con lai & cac ngay 6 va 9 (p < 0,05). Dong thoi, XG &
nong do 0,5% ciing dugc chimg minh 1a hiéu qua
trong viéc duy tri mau sac ctia qua 1é cat tuoi [19] va
6i “Gola” [20] do su hinh thanh 16p phtt khong qua
day, han ché toi da duoc qua trinh suy gidm mau sic
theo chiéu huéng tiéu cuc trén qua do ho hap yém
khi gay ra [21]. Tuong tu, trong thi nghiém nay,
mang bao XG & 0,5% da giap kéo dai duoc thoi gian
bao quan du da dén 12 ngay, trong khi cac NT con
lai déu hu hong sau 9 ngay bao quan.

Két qua nay ciing phu hop voi két qua nghién
ctu cua Escamilla va cs (2018) [22], khi thuc hién
bdo quan du da bang chitosan, theo d6 gia tri a*
cua du da khéng xi ly bao mang ting nhanh
chong & ngay 5 ctia qua trinh bdo quan. Két qua
thi nghiém cho thay, viéc sit dung mang bao XG
co thé kéo dai thoi gian chin cting nhw lam cham
sir biéu hién mau vang cta vo qua. NT 0,5% XG to
ra hiéu qua hon so v6i cac NT 0,75% XG va 1% XG
trong cung thoi gian ton trit.
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Hinh 1. Sy thay ddi gia tri a* ctia vé qua du da
trong qua trinh bao quan

Bbéichimg ©0,5%XG 00,75%XG  0O1,00% XG
Ghi chu: Cic ky tir khac nhau trong cung mot
nhom ¢ mot ngay thé hién suwr khdc biét y nghia 5%
voi kiém dinh LSD.

3.2. Anh hudng ctia mang bao XG dén su thay
d6i khai lwong va d6 cimg

Trong qua trinh bao quan, ti 1¢ phan tram khoi
luong mat di ctia du da tang lén khi thoi gian bao
quan tang (Hinh 2A). Két qua thi nghiém cho thay,
su khac biét dang ké (p < 0,05) vé ti 1é phan tram
khoi luong mat di cta du da doi ching va cac NT
xtt ly bao mang trong qua trinh bao quan co6 lién
quan dén noéng do lop phu XG. Ti lé giam khoi
luong ctia mau doi chimg dat cao nhat trong suot
thoi gian bao quan (lan luot 1a 2,30 + 0,26%; 5,89 +
0,71%; 8,26 + 0,97% tuwong tng v6i cac ngay thu 3, 6,
9) va ti lé phan tram hao hut khoi luong thap nhat
o NT 0,5% XG (1,37 + 0,28%; 3,92 + 0,81%; 5,33 +
0,97%; 6,08 + 0,96% tuong tng véi cac ngay 3, 6, 9,
12). Mau du da doi chimg khong xt Iy bao mang
hu hong hoan toan sau 9 ngay bao quan. Trong khi
do, voi NT 0,5% XG lai luu gitt duoc dén ngay 12
cua qua trinh bao quan. Riéng cac NT bao mang &
noéng do 0,75% va 1,00% XG déu bi tung va hu hong
sau 12 ngay bao quan. Su giam khoi luong qua
trong qua trinh bdo quan chu yéu do chénh léch
ap suat hoi gittra moé qua va khong khi bén ngoai,
gay thoat hoi nuéc qua 16p vo dan dén thit qua
mém, 1ao hoa va cac phan tmg trao ddi chat suy
giam [23]. Trong nghién ctu nay, mang bao XG
noéng do 0,5% giong nhu mang ban tham chong lai
oxy, CO, va do 4m nén c6 thé han ché duoc ho
hap, boc hoi nudc va phan tmg oxy hda. Hieu qua
ctia mang bao XG ciing duwoc tim thay trong nhiéu
nghién cttu trén nhiéu loai trai cay khac nhau nhu:
Du da & Nigeria cta Adetunji va cs (2014) [23],
qua tdo tau (Ziziphus mauritianal..) ctia Naveed va
cs (2024) [24] va qua nho cta Golly va cs (2019)
[12]. Két qua thi nghiém cho thdy, mang bao XG
c6 tac dung lam gidam hao hut khoi luong trong
qua trinh bdo quan cta qua du da. Nong do XG
0,5% cho két qua bao quan tot nhat.

Do cung 1a mot chi tieu quan trong dé danh
gia mtc do chin cta qua trong sudt qua trinh bao
quan. Sy mém di ctia qua thuong bat nguédn tir cac
bién ddi sinh ly va sinh hoa nhu: Tinh bot chuyén
héa thanh duong, huong vi va cac hop chat thom
dé bay hoi duoc hinh thanh, dong thoi dién ra
nhitng thay d6i trong trao ddi chat va cau trac
thanh té bao. Nhitng yéu t6 nay goép phan lam
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giam do cing ctia qua trong qua trinh luu trix [25].
Két qua nghién cttu su thay déi do cing cta qua
du du trong qua trinh bao quan duoc thé hién &
hinh 2B. Két qua thi nghiém cho thay, do cting cta
qua c6 xu huong giam theo thoi gian bao quan
tang lén. Do cing cta du da & NT doi ching cé su
thay d6i nhanh dang ké (p < 0,05) so véi du da &
cac NT ¢6 xit Iy bao mang XG. O ngay tht 9 cia
qua trinh bao quan, do ctmg ctia mau doi ching
giam manbh tir 75,83 N xuéng con 6,53 N, trong khi
do cing cia mau du da bao mang XG co toc do
giam cham hon. Cu thé, NT 0,5% XG giam ttr 73,24
N xuong 28,25 N; NT 0,75% XG giam tir 73,35 N
xuéng 13,02 N va NT 1% XG giam tir 74,32 N
xuong 9,36 N. Két qua nay cho thay, mang bao XG
c6 hiéu qua duy tri do cing ctia du da trong suot
qua trinh ton trit (p < 0,05). Nguyén nhan co6 thé
duoc giai thich, do do pht 16p mang bao & néng do
0,75% va 1,00% tao ra mot 1op phu kin can tré sy
thoat hoi nudc dan dén ho hap yém khi lam giam
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chat luwong va mat dan di do cing ctia qua [21]. Két
qua nghién ctu nay phu hop voi két qua nghién
ctru trén qua 6i cta Gad va Zagzog (2017) [26],
trén 1é cat tuoi cia Sharma va Rao (2015) [19] va
trén qua xoai ctia Kumar va cs (2023) [7]. Két qua
phan tich c6 su khac biét mang y nghia thong ké
(p < 0,05) gitta cac NT. XG c6 hiéu qua trong viéc
han ché lam mém thit qua va kéo dai do ctmg ctia
du du theo thoi gian bdo quan. Pong thoi, s mém
di ctia du dua theo thoi gian bao quan 1a két qua ctia
qua trinh bién d6i va phan hty polysaccharides
thanh té bao (pectin, cellulose va hemicellulose)
bang cac enzyme néi sinh trong qua. Trong do,
hoat tinh ctia cac enzyme pectin methylesterase,
polygalacturonase, o-manosidase, p-galactosidase,
B-1-4-glucanase va xylanase tang lén lam thay déi
ham luong cta cac polysaccharides trong thanh té
bao nhu: Pectin, cellulose va hemicellulose dan
dén qua nhanh mém hon [27, 28].
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Hinh 2. (A): Tén that khdi luong ctia du di trong qua trinh bao quan; (B) Su thay ddi do citng (N) clia
qua du dd theo thoi gian bao quan
Ghi chi: Cdc ky tir khdc nhau trong cung mot nhom ¢ mot ngdy thé hién suw khac biét y nghia 5% voi

kiém dinh LSD.

3.3. Anh huéng ctia mang bao XG dén téng
chat kho hoa tan va ham hrong axit tdng s

Ham luong téng chat kho hoa tan (TSS) 1a mot
trong nhitng yéu t6 thié€t yéu tao nén huong vi ctia
trai cay. Két qua thi nghiem (Hinh 3A) cho thay,
TSS cta du dt c6 xu hudng tang dan trong qua
trinh bao quan va cé su khac biét mang y nghia
thong ke (p < 0,05) gitta cac diéu kieén xit ly khac
nhau. Ham luwong TSS & du du tang lién tuc do dac
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tinh ho hap dot phat, khién qua trinh chin va bién
d6i sinh hoa tiép tuc sau thu hoach [4]. Trong do,
NT doi ching tang nhanh hon so véi cac mau xt ly
bao mang XG. Diéu nay duwoc thiy ro ¢ su thay d6i
do cing ctia qua trong 9 ngay bao quan (Hinh 2B).
Su mém di nhanh chéng & NT déi ching cho thay,
qua trinh chin dién ra & NT khong bao mang
nhanh hon, dong thoi sy thuy phan tinh bot va
thanh té bao ting dan dén ham luong duong va
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cac hop chat hoa tan bén trong qua ting lén. O
ngay tht 9 ctia qua trinh bao quan, TSS ctia mau
doi chimg dat cao nhat 10,77 + 0,15 Bx, trong khi
d6 cac mau xtr ly XG lan luot 1a 9,80 + 0,20 Bx
(0,5% XG), 10,17 + 0,06 Bx (0,75% XG) va 10,10 +
0,10 Bx (1% XG). Tuy nhién, NT 0,5% XG c6 kha
nang lam cham qua trinh gia tang ham luong chat
kho hoa tan bén trong qua du da co thé do hoat
tinh enzyme thuy phan thanh té bao thap hon cac
NT con lai. Hiéu qua kéo dai thoi gian bao quan
cia XG ciing duoc tim thdy tuong tw trén qua
xuong rong tai tho cua Allegra va cs (2022) [29].
Viéc sit dung mang bao XG trong bao quan du dua
giup lam cham su gia ting TSS bang cach gidm toc
do ho hap, tc ché san sinh khi ethylene, han ché
phan hiy thanh té€ bao va tinh bot, tir d6 lam cham
qua trinh chin cta qua [30].

Trong nghién cttu nay, ham luong axit téng
s6 (TA) ctia du da (Hinh 3B) khong thay déi
dang ké gita cac diéu kién xt ly, nhung nhin
chung c6 xu huéng giam dan theo thoi gian bao
quan. Két qua nay phu hop voi két qua nghién
ctu cua Lata va cs (2018) [31]; dos Passos Braga
va cs (2020) [32] vé tng dung céac lop phu sinh
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hoc trén bao quan du da. Cu thé, NT d6i ching
co toc d0 giam TA nhanh nhat sau 9 ngay bao
quan tir 0,17% xudng 0,08%, trong khi cac mau con
lai 1an luot giam tr 0,17% xudng 0,13% & NT 0,5%
XG (0,50% XG), 0,17% xudng 0,14% & NT 0,75% XG
(0,75% XG) va 0,17% xuong 0,14% & NT 1% XG
(1,00% XG). Ham luong TA & NT d6i chiing co su
thay d6i khac biet (p < 0,05) duoc tim thay & ngay
6 va 9 ctia qua trinh bao quan so voi cac NT xtt ly
bao mang. Tuy nhién, & cac NT xt ly bao mang
gan nhu khong cé su khac biét vé kha nang luu
gitt ham luwong TA trong qua theo thoi gian bao
quan & cac moc thoi gian ngay 3, 6, 9 ngoai trir
NT 0,5% XG c6 kha nang duy tri han ché hu hong
sau 12 ngay bao quan. Sy hut giam ham luong
axit tong so cta du dt & NT d6i ching nhiéu hon
cac NT bao mang XG c6 thé duoc giai thich, 1a do
mang bao XG da lam cham qua trinh chin cta qua
dan dén qua trinh thdy phan axit hitu co giam
trong phan tng Kkh&t carboxyl pyruvat xay ra
trong qua trinh chin, sau d6 axit htu co bi oxy
hoa ¢ toc do cham do ho hip giam. Nhing phat
hién tuong tu cing da duoc bao cao bdi Jain va
Mukherjee (2011) [33].
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Hinh 3. (A): St thay d6i ham luong chat kho hoa tan cia du di1 trong qua trinh bao quan; (B): Su thay
d6i ham luong TA ctia du da trong qua trinh bao quan
Ghi chu: Cdc ky tir khdc nhau trong cung mot nhom ¢ mot ngady thé hién sw khac biét y nghia 5% voi

kiém dinh LSD.

34. Anh huéng cta XG dén ham luong
Phenolic (TPC) va vitamin C
Hinh 4A cho thay, ham luong phenolic trong

44

vo qua du da co su thay déi khac nhau trong qua
trinh bao quan. Trong do, NT do6i ching cé su suy
giam ham luong TPC nhiéu nhat so voi cac NT
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duoc xtt ly bao mang. Sau 9 ngay bao quan, NT
0,5% XG lwu gitt ham luong TPC tot hon (5,22 +
0,45 mg GAE/g) so vdi cac NT doi chung (3,15 +
0,38 mg GAE/g), NT 0,75% XG (4,01 + 0,48 mg
GAE/g) va NT 1% XG (3,94 + 0,44 mg GAE/g). Do
do, viec pht 16p mang bao vé trén bé mat vo qua
da gop phan lam gidm su thoat hoi nudc qua mic
cing nhu cac tic nhan oxy hoa lam qua nhanh
chin, tir d6 han ché su that thoat ham luong TPC
trén vo qua [7]. Két qua nay ciing phi hop voi két
qua nghién ctru ctia Morais va cs (2015) [34], theo
d6 ham luong phenolic & vé qua luc xanh chita
nhiéu hon vd qua khi chin. Pong thoi, viec that
thoat ham lwong phenolic trong qua trinh bao
quan cua trai cay duoc bao mang co6 su lién quan
mat thiét dén su gia tang hoat tinh ctia enzyme
phenylalanine ammonia-lyase (PAL). Trong do,
PAL 1a mot enzyme chinh trong qua trinh téng
hop phenolic théng qua con  duong
phenylpropanoid [35]. XG ciing duoc chiing minh
la c6 hiéu qua trong viéc gia ting hoat tinh PAL
trong qua trinh bao quan trén qua dau tay caa
Gautam va cs (2024) [36] va trén qua lé cat tuoi
cta Sharma va Rao (2015) [19]. Bén canh d6,
ngoai kha nang duy tri d6 cimg va han ché hao hut
khoi luong, mang bao XG con thuc ddy téng hop
hop chat phenolic, giup bao vé trai cay khoi tac
nhan oxy hoéa va duy tri chat luong san pham.
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Nghién ctru cho thay, cac mau du da duoc xt
ly bang 16p pht XG déu duy tri ham lwong vitamin
C cao hon so v6i mau khong xt ly. Pac biét, vao
cudi ky bdo quan, du da duoc bao XG & nong do
0,5% duy tri ham luong vitamin C cao nhat (Hinh
4B). Vé mat sinh ly, du da 1a loai qua co dic tinh
ho hap dot bién, nghia 1a khi budc vao giai doan
chin, toc do ho hap tang nhanh chong. Su gia tang
nay lam phat sinh cac hop chit oxy hoa manh
(ROS) va cac goc tu do, dan dén tinh trang stress
oxy hoa, tir d6 vitamin C bi st dung nhu mot co
ché phong ve tu nhién dé trung hoa céac goc tu do
[37]. O NT d6i chimg, qua trinh suy gidm vitamin
C dién ra manh hon, kha nang la do su tiép xtc
truc ti€p voi oxy va anh sang, hai tdc nhan gay oxy
hoa. Trong khi d6, du da & NT duoc bao mang cé
kha nang han ché sy ti€p xuc nay, nho dé lam
cham qua trinh lao hoa tu nhién va giam tén that
vé mat dinh duong. Pong thoi, ham luong vitamin
C duoc duy tri t6t hon trong cac NT bao mang con
cho thay vai tro ho tro ctia 16p phu trong viéc 6n
dinh ciu trac mo té bao va ciung c6 hé thong
chong oxy hoéa noi sinh cua trai cay. Diéu nay gop
phan bao vé chat luong san phidm trong suét thoi
gian bao quan ma khong lam suy giam gia tri dinh
duong, phu hop v6i két luan ctia Khalig va cs
(2016) [38]; Chukwuka va cs (2013) [39].
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Hinh 4. (A): Su thay ddi ham luong phenolic (A) ctia vé du da trong qua trinh bao quén;
(B): Su thay d6i ham luong vitamin C ctia vo du da trong qué trinh bdo quan
Ghi chu: Cic ky tir khdc nhau trong cung mot nhom ¢ mot ngdy thé hién suw khac biét y nghia 5% voi

kiém dinh LSD.
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3.5. Anh huéng ciia mang bao XG dén ti le
nhiém bénh va mirc do tén thurong trén du da

Viéc kiém soat bénh sau thu hoach 12 mot
trong nhitng yéu t6 quan trong trong viéc bao
quan trai cay. Két qua bang 1 cho thay, cac NT déu
bi nhiém bénh do nim gay ra tir ngay 6 trd di
trong qua trinh bao quan. Vét bénh xuat hién ban
d4u 1a cac vét den tron nhé trén bé mat vé qua, sau
d6 céac vét den nay co xu huong lan rong ra theo
thoi gian bdo quan tang len. NT do6i chung xuat
hién dau hiéu bénh ké tir ngay thit 3 va ting nhanh
tir 14,29 + 1,71% 1én 100% trong thoi gian tir ngay 3
- 9. Trong khi d6, cac NT bao mang XG co toc do
phat hién bénh va phat trién bénh cham hon, dén
ngay 6 ctia qua trinh bdo quan, cac vét bénh nay
moi xuat hién ra ngoai bé mat vo. Bén canh do, &
cac NT xtt ly nhung mang XG thi nong do XG 0,5%
té ra hiéu qua hon so véi cac mau con lai khi co
thé bao quan du da dén 12 ngay & nhiét do phong
(p <0,05).

Beén canh d6, ti 1é nhiém bénh trén du da bao
mang thap hon doi chung va NT 0,5% XG c6 ti le
nhiém bénh thap nhat so vdi cac NT con lai. Biéu
nay c6 thé thay, mang bao chia 0,5% XG da giup
cho du dua kéo dai duoc thoi gian bao quan cing
nhu lam cham qua trinh chuyén d6i cac gia tri TA,
TSS, do ctmg va hao hut khoéi luong, tir d6 gop
phan bao vé cac hop chat phenolic cta trai cay
trong qua trinh bdo quan, gitt nguyén dac tinh
chong oxy hoa va giam thiéu thiét hai do oxy hoa
[20]. Lop pht nay cting khong qua kin dé tao ra
moéi truong ho hap yém khi gay cang thing do
stress oxy hoa qua muc [21]. T @6, cting giup han
ché sy xam nhap va lay nhiém cta ndm bénh,
cting nhu duy tri duoc rao chin bao vé tir bén
trong ctia qua [40]. Cac két qua nay ciing duoc tim
thay khi stt dung mang bao XG trén qua di cta
Gull va cs (2024) [20], xoai cua Prasad va cs
(2022) [41] va tao tau (Ziziphus mauritiana L) cua
Naveed va cs (2024) [24].

Bang 1. Ti lé nhiém bénh (%) ctia du di1 trong qua trinh bdo quan

Thoi gian bao quan (ngay)
NT
0 3 6 9 12
boi ching 0,00* 14,29 + 1,71° 47,62 + 2 44° 100,00° 100,00P
0,5% XG 0,00 0,00 14,29 + 2,08 42,86 + 2,41° 66,67 + 2,30°
0,75% XG 0,00 0,00 47,62 + 2,44° 80,95 + 1,92¢ 100,00
1,0% XG 0,00 0,00 28,57 + 2,41 76,19 + 2,08 100,00°

Ghi chu: Gi4 tri trung binh + do léch chuan. Cic ky twr khdc nhau trong cung mot cot thé hién sur

khéc biét y nghia 5% voi kiém dinh LSD.

Cung voi ti 1é nhiém bénh trén qua, mic d6
tén thuong do bénh ciing thé hién ra & cac ti lé
khac nhau & cac NT khac nhau. Cac tén thuong
quan sat duoc trén bé mat vo qua cting biéu hién
cho mic d0 nghiém trong cta bénh ly sau thu
hoach géy ra va hiéu qua cua viéc xtt ly bao quan.
Két qua ¢ bang 2 cho thay, mitc do ton thuong cia
du du trong cac NT co6 su khac nhau. Su khac biét
dang ké (p < 0,05) muic do6 nghiém trong do bénh
duoc quan sat & mau doi chirng vao ngay thir 6 va 9
ctia qua trinh bao quan. Trong do, NT d6i ching
bat dau xuat hién cac vét 1om mau den trén vo qua
ttr ngay thir 3, cac NT con lai xuat hién tré hon &
ngay tha 6. O ngay thtt 9 cta qua trinh bao quan,

gié tri tén thuong ctia NT doi ching dat cao nhat
la 3,5 + 0,85, trong khi cac NT 0,5% XG la 1,57 +
0,75, 0,75% XG 1a 2,33 + 1,02 va 1% XG 1a 2,14 +
0,79. Nhin chung, cung voi su tri hoan su xuat hién
ctia bénh, mirc d6 tén thuong ctia qua ciing biéu
hién cham hon & cac NT bao mang. Tuy nhién, khi
muc do tén thuwong 16n hon 2 thi khong thich hop
dé xuat khau va st dung [42].

O cac NT bao mang 0,75% XG va 1,00% XG cho
thay, mic do tén thuong cta qua ting cham tu
ngay 0 - 6, nhung tir ngay 9 - 12 ti lé tén thuong do
bénh ting dang ké. Diéu nay co thé duoc giai
thich, do mang bao XG & 2 nong do nay tao ra mot
16p pht kin hon so véi nong do 0,5%, sau 9 ngay
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bdo quan tao diéu kién thuan loi cho sy xam
nhiém cta bénh, titc 1a nAm phat trién va bao ti
nay mam. Két qua nay ciing phu hop voi két qua
nghién cttu cua Parven va cs (2020) [43], khi st
dung mang bao gel 16 hoi trong bao quan du da &

Bangladesh. Bén canh d6, 16p pht qua kin con cé
thé gay ra hién tuong ho hip yém khi tao ra
ethanol va acetaldehyde gay ra mui la dan dén
giam chat luong qua va ting nhanh hu hong [27].

Bang 2. Mtzc d6 t6n thuong do bénh ciia qua du da trong qué trinh bdo quan

NT Thoi gian bao quan (ngay)
0 3 9 12
boi chung | 1,00° | 1,19+0,36 2,00 + 0,89¢ 3,50 + 0,85° -
0,5% XG 1,00 1,00 1,24 +0,44* 1,57 + 0,75 2,19 +1,03°
0,75% XG | 1,00 1,00* 1,67 +0,73" 2,33+1,02° 3,10 + 0,80
1,0% XG 1,00 1,00 1,47 £ 0,60° 2,14 + 0,79 3,00+ 0,77

Ghi chu: — Khong thu thap so liéu do hu héng. Gig tri trung binh + do léch chuan. Cic ky tir khac
nhau trong cung mot cot thé hién swr khac biét y nghia 5% voi kiém dinh LSD.

4. KET LUAN VA BE XUAT

Mang bao tir XG c6 hiéu qua trong viéc luu trie
va kéo dai thoi gian bao quan ctia qua du du trong
diéu kién nhiét do phong, duy tri duoc cac dac tinh
ly hoa cta du di duwoc pht mang so véi du da
khong pht. NT 0,5% XG 1a NT cho két qua tot nhat
trong cac NT bao mang va so v6i NT doi ching &
mutc y nghia 95%. Nho 16p phu XG, do ctng cua du
da duoc duy tri, gidm hao hut khoi luong, lam
cham su thay d6i mau sic, duy tri ham luong TSS
va TA, giam ti Ié bénh va mtic do tén thuong do
bénh gay ra trén du du sau thu hoach. Péng thoi,
giap duy tri su suy giam cac chi tiéu chong oxy
hoéa nhu phenolic va vitamin C ctia qua trong thoi
gian bao quan.

Can tiép tuc nghién ctru mé rong hiéu qua
mang bao XG trén cac giong du dua khac va diéu
kién bao quan khac nhau dé lam co so phuc vu
tng dung thuc tién.
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STUDY ON THE EFFECT OF XANTHAN GUM COATING ON THE CHANGES IN
SOME QUALITY PARAMETERS OF PAPAYA (Carica papayal.) DURING
POSTHARVEST STORAGE
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Abstract

This study was conducted to evaluate the impact of xanthan gum (XG)-based edible coatings on
several quality parameters of papaya fruit (Carica papaya L.) during postharvest storage. The
study investigated XG coatings at concentrations of 0.5%, 0.75%, 1.0% (w/v), along with
structural stabilizing additives including Tween 80, CaCl, and glycerol. Results showed that the
0.5% XG concentration effectively reduced the rapid change in peel color, maintained fruit
firmness, minimized weight loss, preserved total acidity and delayed the increase in total
soluble solids, thereby extending the shelf life of papaya by 3 days compared to the control
under ambient conditions. Additionally, the antioxidant activity on the fruit peel was enhanced,
with total phenolic content 1.7 times higher and vitamin C content 1.5 times higher than the
control. Furthermore, the 0.5% XG coating significantly reduced disease incidence by 33.33%
and lowered the severity of disease symptoms by 1.6 times after 9 days of storage. This study
highlights the potential of XG-based coatings in maintaining fruit quality during postharvest
handling.

Keywords: Carica papaya L., phenolic, postharvest, Xanthan gum, vitamin C.
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PAC BDIEM MOI TRUONG VA PHAN CUM SINH THAI
PHAN BO CUA CA CHINH HOA (Anguilla marmoratal)
O THANH PHO HUE

Kiéu Thj Huyén® ", Tran Nguyén Ngoc!, Truong Van Pan!, Nguyén Quang Linh?
! Khoa Thuy san, Truong Pai hoc Nong lam, DPai hoc Hué
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TOM TAT

Ca Chinh hoa (Anguilla marmorata) 1a mot trong hai loai ca Chinh duoc phat hién tai thanh pho
Hué. C4a Chinh hoa phan bé rong trén cac hé sinh thai song, sudi, ddm pha & thanh pho Hué. Qua
trinh thich nghi & cac giai doan khac nhau ctia vong doi, cac yéu t6 moi truong, sinh canh da anh
hudng t6i cau tric quan thé ca Chinh tai thanh phé Hué. Nghién cttu nay duoc thuc hién nham
phan tich anh hudéng ctia cac nhan t6 sinh thai 1én si lya chon moi truong séng ciia ca Chinh hoa
& céac thiy vuc khac nhau tai thanh pho Hué. Cac dac diém moi truong & cac thay vuc trén dia
ban thanh pho Hué da duoc khao sat. Phan tich thanh phan chinh (PCA) va phan tich cum thut
bac (HCA) cho thay, c6 su da dang trong qua trinh thich nghi cta ca Chinh hoa & cac kich co
khac nhau v6i cac diéu kién sinh thai khac biét tai cac viing nghién ctu. Két qua nghién ctru da
thé hién duoc su da dang vé dic diém moi truong va phan bé ctia ca Chinh hoa ¢ thanh phé Hué.
Nghién cttu da phan tich méi quan hé gitra cac yéu t6 moi truong song va tap tinh sinh hoc cta ca
Chinh hoa & cac giai doan sinh truéng thong qua dic diém ctia cac cum sinh thai phan bo cta
loai. Cac két qua tir nghién ctru nay gép phan cung cép cac co s& dit lieu khoa hoc lién quan dén

dac diém sinh hoc ctia ca Chinh hoa tai thanh pho Hué.
Tt khoéa: Phan bo, PCA, HCA, c4 Chinh hoa, thanh pho Hué

1. BAT VAN BE

Trong s6 cac loai ca Chinh Anguilla da duoc
xac dinh & Viéet Nam, ca Chinh hoa (Anguilla
marmorata Quoy & Gaimard, 1824) phan bé chu
yéu & cac vung ven bién, clra song, cac dam, ho,
song, sudi nuoc ngot tir tinh Ha Tinh dén Viing
Tau, Tay Nguyén va thanh pho Phu Qudc, nhiéu
nhat 1a cac dia phuong tir thanh pho Hué dén tinh
Khanh Hoa [1]. Nhiéu dic diém sinh hoc khac
biét ciia ca Chinh hoa da dugc hinh thanh trong
qua trinh thich nghi vong doi dai va su di cu gita
moi truong nudc ngot, nudc lo va nudéc man [2].
Nhimg thay d6i moi truong manh mé vé do man,
nhiét do, do cao, luu vuc séong va kha nang canh
tranh sinh thai da dinh hinh cac dic tinh sinh hoc,
su da dang, phan bo va thich nghi cta loai [3, 4].
Tai thanh pho Hué, ca Chinh hoa phan b6 phd
bién & cac thay vuc c6 dong chay huong vé phia
bong [5, 6]. Ca Chinh hoa xuat hién quanh nam
tai cac thiy vuc & vung trung va thuwong luu. Trong

khi @6, & viing ha Itu co6 su xuat hién cta ca Chinh
hoa cht yéu & cac giai doan di cu theo mua, mua
kho tir thang 1 dén thang 7 1a mta ca con tit bién
di cu vao viing noi dia va mtia mua tir thang 8 dén
thang 12 1a mua di cu sinh san ctia ca truong thanh
[6]. Quan thé c4a Chinh hoa & thanh pho Hué co
moi quan hé¢ di truyén gan gai voi quan thé ca
Chinh hoa trong khu vuc An D¢ - Thai Binh
Duong [7]. Nhiing 4ap luc cta viéc thay doi moi
truong trong qua trinh di cu, khai thac qua mic va
cac nhan t6 anh hudng toi moi trudong soéng tu
nhién nhu: O nhiém méi truong, xay dung cac ho,
dap, thay dién da lam thu hep pham vi moi truong
song va phan bo cta loai [5, 6]. Ca Chinh hoa da
va dang bi khai thac qua mic dé phuc vu cho thi
truong bao gom: Cung cip nguédn thuc phadm cho
con nguoi va con giong trong cac trai nuoi [8, 9].
Viéc khai thac qua mic da lam cho nguy co suy
giam nguon loi trong ty nhién ngay cang gia tang.
Nam 2007, ca Chinh hoa da duogc liét ké trong
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Sach Do Viet Nam ¢ cap do VU [10]. Do d9, viéc
xem xét su thay déi va nhan dién cac dic trung
phan bo ctia loai ca Chinh hoa lién quan dén cac
yéu to dia ly, diéu kién khi hau 1a can thiét dé xay
dung cac chién lugc phuc hoi va phat trién nguon
loi. Trong nghién ctu nay, dua trén cac da liéu
diéu tra thuc dia lién quan dén su phan bé cua ca
Chinh hoa trén cac thuy vuc ty nhién, st dung bo
cong cu phan tich thanh phan chinh (PCA) va
phan tich cum tht bac (HCA) dé xem xét moi
quan he gitta cac yéu t6 moi truong lén su phan bo
ctia ca Chinh hoa ¢ cac giai doan phat trién khac
nhau. Pay la thong tin quan trong trong viéc cung
cap co so cho cac giai phap ky thuat va chién lugc
bdo ton c4 Chinh hoa tai thanh phd Hué va khu
vuc lién quan trong thoi gian toi.

2. THOI GIAN, BIA PIEM VA PHUONG PHAP NGHIEN CUU
2.1. Thoi gian, dia diém nghién ctru

Trong thoi gian tir thang 8/2020 dén thang
8/2023, thu thap duoc 450 mau ca Chinh hoa tai 7
tuyén nghién cttu thuoc luu vuc cta 5 hé thong
song chinh, hai ctra bién va ddm Lang Co6 & thanh
pho Hué (Hinh 1).

2.2. Phuong phap nghién ctru

Cac mau ca Chinh hoa dwoc thu tryc ti€p trén
cac tuyén nghién ctu bang cac cong cu duoc
nguoi dan dia phuong st dung. Tai ving thuwong
liru, c4 Chinh hoa dugc thu bang cac loai: Cau (cau
don, cau gian), ludi, vot ... Tai vung trung va ha
leu, c4 Chinh hoa duoc thu bang cau, ltr, ludi
gian... Vung ctta bién, ddm ph4, ca Chinh hoa
duoc thu tir hé thong chan sao, dang, I, ludi gian,
ludi re, bay 6ng... Cac thong tin vé moi truong
phan b6 duoc thu thap truc tiép tai cac diém thu
mau. Toa do diém nghién ctru duoc xac dinh bing
May dinh vi GPS Garmin78S. Cac yéu t6 moi
truong nhu: Nhiét do duoc xac dinh bang nhiét ké,
do6 man duoc do bang khuc xa ké ATAGO Master
S/MillM, pH duoc xac dinh bing may Hanna
HI98017, DO duoc x4c dinh bang may Extech
DO600, do sau duoc do bang sao sau doé xac dinh
bang thudc day c6 do dai 50 m (sai s6 1,0 mm), gia
tri clia cac thong s6 moi truong duoc thé hién
bang s6 lieu duoc hién thi trén thiét bi. Cac dic
diém vé mau nudc, nén day, ché do thuy triéu, chu
ky trang, trang thai mua, thoi gian dugc quan sat
truc ti€p va dit lieu khi tuwong thay van. Gia tri cta
cac thong so nay duoc xac dinh bang tan s6 (%)
quan sat duoc trén téng s6 mau thu duoc cta cac

Chu thich
ud || 1. SOng O Lau
2.S6ng Huong

3. Cua Thuan An
4.Séng Trudi
==x4 |l 5. Ctra Tu Hién

6. Song Bu Lu

7. Pam Lang C6

0 250 500 1,000 1,500 2,000
K

ters

1cm =236 km

Hinh 1. So @6 cac tuyén diéu tra va thu thap mau vat & cac viing nghién cttu
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Bang 1. Mo ta cac dic diém sinh thai, thoi gian phan bd tai cac diém nghién ciru

STT Thong so

bic diém

1 Mau nudc

“0” la mau nudc trong & trang thai ty nhién cta thay vuc
“1” 1a mau nudc duc dac trung boi su xuat hién cta phu sa sau khi co
mua 16n hoac nhiéu dong dong chay

“2” nén day cat, bun

“1” nén day c6 réu tron, bang phang

2 | Nenddy “3” nén day da, cat, bun
“4” nén day c6 nhiéu da lon, nho tao thanh cac hang hoc
5 Ché do thay “0” thé hién viing nudc khong chiu sw anh huéng cia ché do triéu
triéu “1” thé diém thu mau thudc viing nudc co6 anh hudng ctia ché do triéu

4 Chu ki trang

“1” mau duoc thu vao thoi diém c6 trang
“0” mau duoc thu vao thoi diém khong co trang

5 Trang thai mua

“1” mau duoc thu vao thoi diém c6 mua
“0” mau duoc thu vao thoi diém khong c6 mua

6 | Thoi gian

Duoc xac dinh theo thang, tir thang 1 dén thang 12

Thong tin dinh vi cac diém nghién ctu tir GPS
duoc két hop voi phan mén ArcGIS version 10.3 dé
bién tap cac ban do phan bo. Cac tap di lieu 11 dic
diém phan bo (nhiét do, d man, pH, DO, do sau,
nén day, mau nuoc, ché do thuay triéu, chu ki
trang, thoi tiét, thoi gian) ctia ca Chinh hoa duoc
xtt ly theo phuong phap thong ké sinh hoc trén
mém Excel 2016. St dung phan mém SPSS 22.0 dé
phan tich thanh phan chinh (Principal Component
Analysis - PCA) va phan tich cum tht bac
(Hierarchical Cluster Analysis - HCA) ctia cau truc
quan thé ca Chinh hoa phan bo & thanh phé Hué
dua trén cac dac diém phan bo.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pac diém moi trudong phan bd cha ca
Chinh hoa

Két qua nghién cttu vé dac diém moi truong
phan b6 cta ca Chinh hoa & thanh phé Hué duoc
thé hién qua bang 2. Trong d9, diéu kién nhiét do
nuoc tai cac diém co phan bo cia ca Chinh hoa
nam trong khoang 21 - 32°C. Cac hé sinh thai
song, sudi & vung nui cao thuong co nhiét do bién
dong it hon, duy tri trong khoang 24 - 30,5°C, trong
khi @6 tai vung ha luu, nhiét do moi truong nuwoc
co su bién dong lon hon qua cac mua, tir 21 - 32°C.
Nhiét do nudc thuong gidm xudng vao mua mua
lii, cudi mua dong va dau mua xuan khi co tac
dong ctia gi6 mua Dong Bac.

b0 min do duoc tai cac dia diém nghién ctu &
thanh pho Hué dao dong tir 0 - 15%.. Ca Chinh hoa

cht yéu phan b6 ¢ cac thuy vuc nuoc ngot voi do
man 0%. Ca Chinh hoa xuat hién & moi truong
nuoéc lo, mian cht yéu & ving ha ngudn cac con
song nhu: O Lau, Huong, Bu Lu va khu vuc dam
pha.

Gia tri pH do duoc dao dong trong khoang tir
6,5 - 8,8 va c6 xu huéng ting dan tir thuong luu
dén trung luu va ha luu cac con song va dam pha.
Ving thuong liu ca Chinh hoa phan b6 c6 pH bién
dong tir 6,5 - 7,7, ving ha luu c6 pH bién dong tir
6,5 - 8,8. Cang xudng gan vung ctta song, dam pha
thi pH cang tang do chiu anh huwdong ctia nuwdc
bién. Gia tri DO do duoc tai cac ving nghién ctu
kha cao, dao dong tit 6,5 - 9,1 mg/L. Vé dac diém
nén day, ca Chinh hoa thuong xuat hién & nhimg
ving c6 nén day la da, cat, bun (26,3%), co nhiéu
d4 16m, nho tao thanh nhiéu hang hoc (72,0%) giap
ching dé 4n 4p (Bang 2). Ca Chinh hoa phan bo
trong céac thay vuc co6 do sau tir 0,3 - 11 m, nhiéu
nhat & do sau khoang 3,4 m. 0] vung trung va ha
ltu cac con song nhu: Huong, Trudi, Lang Co, ca
Chinh hoa thuong tap trung nhiéu & cac khu vuc
bai da c6 @6 sau lon khoang 3 - 6 m. Tai cac ving
thuong luu séng c6 do sau tix 0,2 - 5 m, ca Chinh
hoa xuat hién chi yéu tai cac diém c6 mic nuoc
sau, it anh sang va cé nhiéu hang, hoc.

Su phan bé cta ca Chinh hoa c6 lién quan mat
thiét dén dong chdy cua cac con song vao mua
mua li va ché do thuy triéu ¢ khu vuc ha luu va
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dam pha. C4 Chinh hoa xuat hién quanh nam trén
cac luu vuc song, sudi ¢ thanh pho Hué, trong do
tap trung nhiéu vao mua dong va dau mua xuan.
Su xuat hién cta ca Chinh hoa con gén lién voi cac
d4u hiéu vé sinh thai nhu: Su x40 tron dong chay,
thay d6i mau sic cta nudc, thay déi cia ché do
thty triéu (doi voi ving ctta bién, dam phd), mua
li (72,9%) ... Ca Chinh hoa thuong xuat hién nhiéu

hon vao nhimg ngay t6i troi (89,7%) vao khoang 22
gior dém dén 2 gid sang hom sau. Tai cac thiy vuc
thuoc ving noi dia cua thanh pho Hué, su phan bo
ctia ca Chinh hoa chiu su chi phéi boi ché do dong
chay va la trén cac song, sudi lon nhd, ching phan
b6 chu yéu trén cac con song, sudi c6 dong chay
lién tuc quanh nam.

Bang 2. Dic diém moéi tredmg phan bé ctia ca Chinh hoa tai c4c viing nghién ctru

glzn Vi | SO | Posau | Thiy | Nhietdo rf;n 4 | DO | Néen | Dong
y : mau| (m) triéu {0 ' b (mg/L) | day chay
vuc (%o)
Ha nguon Don
song O Lau ng
tai phuong D3, cat chay
: ) 11 | 2,5-45| Co6 |255-2751(0-13|6,7-88]| 7,7-8,8 7| manh, tir
Phong Dinh bun A
. tay sang
va Phong don
Song O |Phu g
| N
( g‘i) Nhiéu
Thuong dalon, | Dong
ngudn song nho tao | chay nhe,
O Lau tai 33 10,4-6,5 |Khong| 24-28,5 0 |66-7,5|76-91 | thanh |lién tuc t
phuong cac | tay sang
Phong Dién hang dong
hoc
Trun{g va ha Dong
lvu song 9
Huong tai xa D3, cat chay
A .« .| 41 [2,5-11,0 Khong | 24,5-28 0 |67-76|78-9,1 7| manh, tir
Binh Dbién va bun v san
phuong Kim (}1’6n g
Long g
. Song Bo tai Dong
He x4 Quang D4, cat chay
thong 1 pyiap 27 10,5-7,0 | Khong| 26-32 |0-10(6,8-8,6| 8,0-9,1 | -° | manh, tir
song \ bun .
phuong tay sang
Huong Huong Tra dong
(SHU) S
Nhiéu .
Thuong o Dong
N da 16m, s
nguon séng \ chay nhe,
Huong, song nho tao lién tuc
< > 67 10,3-52 |Khong| 24-30,5 0 |65-7,7| 6,5-838 | thanh A
Bo tai A Luoi che tir tay
1, ALuéi4, A sang
ludi 5 hang dong
hoc
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Nhiéu
dalon Dong
Thu?ng . ,nhoé | chay nhe,
NEuon song tao lién tuc
Huwong, song | 37 | 0,4-6,5 | Khong [24,0-30,0 | 0 [6,7-7,6| 8,0-9,1 : A
Aep thanh tir tay
Truoi tai xa chc san
Séng |Long Quang A &
A hang dong
Trudi hée
(STr) r
Ha nguon .
A A Dong
song Truoi .
tai dapTruoi ba, cat chay
R 27 10,4-11,0|Khong| 25-29,5 | 0-51(6,5-7,4| 7,6-8,3 7| manh, tix
tai xa Loc An bun tv san
va xa Vinh (};On g
Loc 5
N,h1’eu Dong
da lom, chay nhe
Xa Chan nho tao liéri, tuc' ’
May - Lang 42 |1 0,4-6,5 |Khong| 24-26 |0-11|6,7-7,5| 7,5-8,8 | thanh A
. , tu tay
Co cac sang
Song ha{}g, dong
. hoc
Bu Lu Nhiéu
(SBL) L, Dong
da 16m, ]
, chay nhe,
nho tao lién tuc
Xa Loc An 31 | 0,4-2,5|Khong| 24-28,5 0 [6,7-7,6| 7,4-85 | thanh i té ’
cac san;
hang, )
héc dong
Suoi
dé vé Dong
dam |Xa Chan ) o chay
Lap  |May-Lang | 58 | 04-7.0 | S |235-290 [0-10]67-86| 65-85 | P2 4| manh, tir
, . Khong bun A
An, ctra|Co tay sang
Lang dong
Co
Cin Dong
bién  |Phuong ba, cat chay
Thuan |Thuan An 38 14,1-70| Co 22-29,5 [3-12|6,8-8,6| 7,5-9,1 bin rr}anh, tur
tay sang
An .
dong
Cin Dong
bién ba, cat chay
Tu XaVinhLoc | 38 [4,0-70] Cé 21-29,0 (3-15/6,9-8,6| 7,5-8,9 b,l‘m ’| manbh, tir
Hién tayAsang
dong
55
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Ca Chinh hoa la loai ca c6 kha nang thich nghi
voi d0 muoi rong va cé thé song dugc cad nudc
ngot, nudc lg, nuéc man theo timg giai doan [2].
Trong giai doan ca con va sinh truong, ca Chinh
hoa c6 xu hudéng thich song trong moi truong
nudc ngot va tranh moi truong nwéc man [11]. Su
thich nghi vé do man dic trung cho ca Chinh hoa
khi ching thuc hién qua trinh di cu sinh san vao
mua la cta ca truong thanh va xadm nhéap noi dia
vao cudi mua dong va dau mua xuan clia ca con
[6]. Yéu to do man da kich thich, dinh huéng cho
qué trinh di cw sinh san ctia ca b6 me va xam nhap
vao noi dia ctia ca con. “Stc hut” cta yéu to do
man va “mui vi nudc ngot” da anh huéng dén su di
chuyén va qua trinh thich nghi cia ca Chinh hoa,
vi vay tai thanh phé Hué, ca Chinh hoa chi phan bo
tréen cac thay vuc c6 dong chdy huong ra bién
(huong Dong) [6]. Do tap tinh wa thich song trong
diéu kién nudc ngot sau khi di nhap vao céac thiy
vuc ndi dia, nén ca Chinh hoa & giai doan sinh
truong (TL = 120 - 1.137 mm) thich nghi va phan
b6 nhiéu hon & nhitg ving c6 voi gia tri 0 man,
DO, pH trung binh (Bang 2). Két qua nghién ctru
nay phu hop véi cac két qua nghién ctru ctia Usui
(1991) [12], Ngo6 Trong Lu (1997) [13], Aquino va
cs (2021) [14], Chu Thi Tuyét Ngan (2014) [15] vé
nguong chiu dung ctia ca Chinh hoa déi voi cac
yéu t6 do man, DO, pH.

Trong cac nghién ctru truoc day vé diéu kieén
moi truong phan bo cua ca Chinh thi c4 Chinh
phan bo & khu vuc Bac Truong Son tré vao (hé
thong song Lam, song C4) va Nam Trung bo
(Binh Pinh, Quang Ngai, Phu Yén, Khanh Hoa) da
cho thay, ca Chinh hoa c6 tap tinh phan b6 trong
cac thiy vuc c6 nén day cat san, co nhiéu da tao
thanh cac hang hoc 16n nho [16] phu hop voi tap
tinh 4n nap cta ca Chinh hoa [17]. Két qua nghién
ctru cia Chu Thi Tuyét Ngan (2014) [15], Ngo
Trong Lu (1997) [13], Nguyén Quang Linh va cs
(2010) [9], Arai va cs (2020) [16] da chi ra, ca
Chinh hoa c6 tap tinh s¢ anh sang nén ban ngay
an nap trong cac hang hoc, dudi nén day sau, ban

dem chung roi khoi hang di kiém moi, do do thoi
gian xuat hién ctia chung thuong gip trong
khoang 22 gi¢ dén 2 gid sang tai cac vung trung va
thuong luu (Bang 2). Su phan bo cua ca Chinh hoa
theo do sau cé liéen quan mat thiét toi cau triac nén
day, diéu kién 4nh sang va quan xa sinh vat lam
thitc an cho loai & cac giai doan khac nhau. Nhiing
thiy viec c6 @0 sau qua 1on (> 11 m) hoac qua nho
(< 0,3 m) sé lam anh hudéng dén kha nang 4n nap
ctia ca Chinh hoa trong qua trinh sinh séng va bat
moi. Su bién dong vé cac diéu kién moi truong &
nhing thiy vuc qua néong lam anh hudéng dén kha
nang thich nghi va sinh truong ctia ca Chinh hoa.
biéu kién 4anh sang va céac yéu té6 moi truong trong
thily vuc qua sau hoidc qua can cing anh huong
dén sy phat trién cta cac loai sinh vat phu du,
dong vat day, ca, giap xac lam thic an cho ca
Chinh hoa [18, 19, 20].

3.2. Phan tich thanh phan chinh va phan cum
sinh thai

Ba thanh phan chinh c6 gid tri riéng
(Eigenvalue) > 1 duoc lua chon tir phan tich PCA
dua trén cac thong s6 sinh thai, moi truong bao
gom: Thanh phan chinh 1 voi su dong gop ctia 7
yéu t0: Thang, trang thai mua, nhiét do, mau nuoc,
do sau, nén day va chu ki trang, c6 gia tri phuong
sai 1a 28,3%. Thanh phan chinh 2 gom su tac dong
cta 3 yéu t6 1a: Do man, pH va ché do thay triéu
voi gia tri phuong sai 1a 22,1%. Thanh phan chinh 3
la sy anh huong cua yéu t6 DO voi gia tri phuong
sai 1a 9,5%. Cac thanh phan chinh 1, 2 va 3 chiém ti
lé tich lay la 59,9% dong gop vao su sai khac ctaa
quan thé, thé hién mai lién quan chit ché gitra su
X40 tron cta cac yéu to6 trang thai mua, khi hau va
moi truong song voi su phan bo ctia ca Chinh hoa
tai thanh pho Hué (Bang 3). Két qua nay phu hop
v6i nhan dinh ctia Arai va Abdul Kadir (2017) [21],
theo d9, viec stt dung moi truong song & ca Chinh
c6 thé bi anh hudéng boi cac yéu t6 moi truong,
nhu: D6 man, nhiét o, do cao, luu vuc song, kha
nang chiu dung va canh tranh sinh thai.
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Béng 3. Phan tich thanh phéin chinh cac yéu t6 méi trudng phan b ctia ca Chinh hoa

Chi <6 Thanh phan chinh
1 2 3
Thang 0,514 0,468 0,394
Thoi tiét (mua) -0,701 0,416 0,218
Nhiét do -0,565 0,197 0,241
Do min 0,462 0,788 0,014
DO 0,368 0,075 0,650
pH 0,432 0,684 0,206
Mau nudc 0,594 0,492 0,066
Do su 0,608 0,045 0,277
Nén day -0,541 0,219 0,061
Chu ki trang -0.609 0,174 0,439
Ché d¢ thiy triéu 0,345 0,766 0,188
Eigenvalue (gia tri riéng) 3,115 2,435 1,039
Variability (phuong sai) (%) 28,321 22,133 9,447
Cumulative (tich lay) (%) 28,321 50,454 59,901

A0

00

130

100

lo Ib
i |
] |

Cum |

Cumd Cm2  Cym$ Cum’3

Hinh 2. So d6 phan cum céc yéu td méi truong
phan bd ctia ca Chinh hoa

Phuong phap phan tich cum th bac da duoc
stt dung dé xac dinh su khac biét va méi quan he
gitta 450 diém nghién cttu & thanh pho Hué (Hinh
2). Két qua cho thay, khoang cach Eculid cta cac
diém phan bo trong ma tran dao dong tix 0,1 - 25,0.
Tai vi tri khoang cach bang 25,0, cay phat sinh di
truyén duoc chia thanh hai nhanh chinh: Nhanh I
(cum 1) va nhanh II (cum 2, cum 3, cum 4 va cum
5). Trong do, tai vi tri khoang cach di truyén bing
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11,0, nhanh II duoc phan thanh hai nhanh phu la
IIa va IIb. Trong d6, nhanh phu Ila duoc phan
thanh hai cum (cum 4 va cum 2) véi khoang cach
bang 5,0. Nhanh phu IIb duoc phan thanh 2 cum
(cum 5 va cum 3) tai vi tri khoang cach bang 8,0.
Két qua nay cho thay, su da dang sinh thai hay kha
nang thich nghi rong voéi diéu kién méi truong cia
ca Chinh hoa tai thanh pho Hué.

Trén cay phat sinh di truyén cta quan thé ca
Chinh hoa dua trén cac chi s6 moéi truong phan bo
(Hinh 2), cum 1 ndm doc lap trén nhanh I c6
khoang cach véi cac nhom con lai 1a 25,0 don vi,
bao gém 220 diém (chiém 48,6%). Cac dac diém
moi truong dic trung cho su xuat hién cta ca
Chinh hoa nhu: Nhiét do (21,0 - 28,5°C), d6 man (0
- 13%0), DO (6,5 - 9,5 mg/L), pH (6,5 - 8,4), @0 sau
(0,3 - 11,0 m) khi thoi tiét c6 mua (100%), mau
nudc duc (100%) vao cac thang 1 dén thang 12, tap
trung vao giai doan: Thang 8 (18,1%), thang 9 (10,5
%), thang 10 (24,0%), thang 11 (12,3%) twong ung
voi mua mua li hang nam. Cum 1 thé hién diéu
kién sinh thai phu hop véi su thich nghi ctia ca
Chinh hoa & tat ca cac giai doan phat trién (Bang
3,4,5).
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Trén nhanh II, bén cum con lai tu thanh hai
nhanh phu tai vi tri 12 don vi. Trong d6, cum 2 va
cum 4 c6 moi quan hé gan giii véi nhau & vi tri
khoang cach bang 5,0 (Hinh 2). Cum 2 c6 diéu
kién nhiét do 24,8 - 30,5°C, dd6 man 0 - 10%o., DO:
6,5 - 8,5 mg/L, pH: 6,7 - 8,4, d6 sau: 0,4 - 6,0 m.
Cum 4 c6 diéu kién nhiéet do: 23,5 - 32,0, 0 man:
0%, DO: 6,7 - 8,5 mg/L, pH: 6,7 - 7,8, 40 sau: 0,4 -
3,7 m. St phan b6 ctia ca Chinh hoa liéen quan dén

diéu kien thoi tiét khong mua (98%), nudc trong
(88%) va khong chiu anh hudng cta ché dé thuy
trieu (100%) dién ra tap trung & thang 2 (18,0%)
dén thang 3 (46%), tuong tmg voi su thich nghi cia
ca Chinh hoa c6 kich thuéc TL = 100 - 600 mm
(86%) (Cum 2) va thang 3 (58,3%) dén thang 4
(25%) dac trung cho su phan bo ctia ca Chinh hoa
c6 kich thudc nhé TL < 300 mm (80,6 %) (cum 4)
(Bang 3,4, 5).

Bang 4. Dac diém méi tridmg cac cum sinh théai phan bd cia c4 Chinh hoa
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Yéu t6 moi Cum1 Cum 2 Cum 3 Cum4 Cum 5
truong (n =220) (n =65) (n=287) (n =46) (n=32)
Nhiét do (°C) 21,0- 28,5 24,8 - 30,5 24,0- 28,5 23,5-32,0 22,0-29,0
Do man (%o) 0,0-13,0 0,0-10,0 0,0-10,0 0,0 5,0-15,0
DO (mg/L) 6,5-9,5 6,5-8,5 6,7-8,5 6,7-8,5 7,5-9,5
pH 6,5-8,4 6,7-8,4 6,6 - 8,6 6,7-7,8 6,9 - 8,6
Do sau (m) 0,3-31,0 0,4-6,0 04-70 0,4-3,7 4,1-7,0
Co mua (%) 100 2,0 100 0 56,5
Mau nudc (%) 100 12,0 0 0 0
Reu tron, bang Reu tron, bang P4, cit,
phang (0,6%); phang (4,0%); Palon, | .o bun
cat, bun (1,8%); da, cat, bun nho tao orn,‘ © (95,7%);
Nén déy (6,0%: thanh | @othanh p o
da, cat, bun (28,0%); D Hidu b nhiéu hang | 48 10’n,\nho
d41on, nho tao da lon, nhé tao r}‘l}e“wgf;g héc (100%) | tao thanh
thanh nhiéu hang thanh nhiéu oc (100%) nh}éu hang
héc (59,6%) hang héc (90,0%) hoc (4,3%)
Chu ki trang 0 0 0 0 0
Ché 46 thay 6,4% 0 0 0 100%
triéu
Bang 5. Phan bé kich thuéc ctia ca Chinh hoa trong céc cum sinh thai
Cum1 Cum 2 Cum 3 Cum 4 Cum 5
Kich thuéc (mm)
(%) (%) (%) (%) (%)
<200 53 20,0 8,8 36,1 24
200 - 299 15,2 16,0 8,8 27,8 28
300 - 399 17,5 16,0 26,5 16,7 0
400 - 499 19,3 16,0 26,5 5,5 16

NONG NGHIEP VA MOI TRUGNG - KY 2 - THANG 6/2025




KHOA HOC & CONG NGHE

500 - 599 13,5 12,0 14,7 9,5 4
600 - 699 9,4 6,0 5,9 0 8
700 - 799 7,6 4,0 2,9 2,8 8
800 - 899 4,1 6,0 2,9 2,8 8
900 - 999 3,9 2,0 1,5 2,8 4
> 999 4,6 2,0 1,5 0 0
Téng 100 100 100 100 100

Cum 3 va 5 cting nam & nhanh IIb véi khoang
cach bang 8,0 (Hinh 2). Trong do6, cum 3 dai dién
cho cac diém thu mau & khu vuc trung va thuong
ngudn cta cac con song va cac diém rai rac & ving
trung va ha luu vao 2 thoi ki: Tt thang 1 - 4 va
thang 8 - 12, tap trung vao thang 3 (47,1%) va thang
12 (30,9%). Voi diéu kién nhiet do: 24,0 - 28,5°C
(26,1 +1,33°C), @0 man 0 - 10%o (0,7 + 2,63%o), DO:
6,7 - 8,5 mg/L (8,1 + 0,30 mg/L), pH: 6,6 - 8,6, 0
sau: 0,4 - 7,0 m (2,2 + 1,83 m), nén da, day hang,
héoc (100%) khi troi mua (100%), nudce trong (100%)
va khong chiu anh hudéng cta ché do thuay triéu

(100%), ca Chinh hoa c6 kich thuéc TL = 300 - 499
mm c6 phan b phé bién chiém ty 1é 53%. Cum 5
dic trung cho hé sinh thai tai viing ctra bién, dam
pha trong khoang thoi gian tir thang 1 - 4 hang
nam. Ca Chinh hoa c6 kich thuéc TL = 100 - 499
mm (chiém 68 %) xuat hién phd bién tai cac diém
nghién ctru trong diéu kién: Nhiét do: 22,0 - 29,0°C,
d6 man 5,0 - 10%0, DO: 7,5- 9,5 mg/L, pH: 6,9 - 8,6,
do sau: 4,1 - 7,0 m, nén da, cat bun (95,7%), thoi tiét
c6 mua (56,5%) hoac khong mua (43,5%), nudc
trong (100%) va chiu anh huong ctia ché do thiay
triéu (100%).

Bang 6. Phan bd theo thoi gian ctia cad Chinh hoa trong cum sinh thai

Thang Cum1 Cum 2 Cum 3 Cum 4 Cum 5
) %) (%) ) )
1 1,2 4 2,9 8,7
2 4,1 18 0 0 30,4
3 12,9 48 47,1 58,3 43,5
4 6,4 4 2,9 25 8,7
5 0 0 0 0 0
6 0,6 0 0 0 0
7 0 4 0 0 0
8 18,1 4 10,3 11,1 0
9 10,5 0 2,9 5,6 0
10 24 6 0 0 0
11 12,3 4 2,9 0 0
12 9,9 8 31 0 8,7
Téng 100 100 100 100 100
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Hinh 3. Phan b6 khéng gian theo cum sinh théi ctia c4 Chinh hoa & thanh phd Hué

Su phan bo ctia ca Chinh hoa dua trén cac
cum sinh thai duoc thé hién & hinh 3 cho thay,
cum 1 12 nhom sinh thai c6 su phan bo rong nhat
trén toan dia phan thanh pho Hué, tap trung nhiéu
nhat & vung ha luu cta cac hé thong song, dam
pha. Su xuat hién ctia ca Chinh hoa trong cum 1
cho thdy, c6 nhiéu tinh chat dic trung vé moi
truong va cac dau hiéu sinh thai trong qua trinh di
cu. Diéu nay bao gém ca qua trinh di cu sinh san
cua ca Chinh truéng thanh (TL > 600 mm) va di cu
nguoc dong cia ca Chinh kich thuéc nhd (ca
Chinh con, c4a Chinh giong, ca Chinh tién trudng
thanh). Bon cum sinh thai con lai thé hién su thich
nghi cta ca Chinh hoa & cac giai doan khac nhau
trong céac diéu kién sinh canh lién quan dén su lua
chon moi truong song cta chung tai cac thay vuc
o vung noi dia.

Trong do, cum 2 va 4 thé hién dac diém dac
trung ctia moi truong nudc ngot tai vung trung va
thuong luu cta hé thong song Huong, hé thong
song Trudi, cac sudi & thi tran Lang Co, huyén Phu
Loc. Su xuat hién ctia ca Chinh hoa c6 kich thuoc
nhé < 600 mm (cum 2) va TL < 300 mm (cum 4)
cho thay thich nghi cia nhém c4 Chinh hoa lua
chon moi truong song trong nudc ngot sau khi di

nhap vao bo bién cta thanh phd Hué. Nguoc lai,
cum 3 cho thdy, st phan b6 rai rac cta ca Chinh
hoa trén hai hé thong song O Lau va song Huong
va cum 5 dic trung cho viung dam pha Tam Giang -
Céau Hai va dam Lap An, thi tran Lang Co. Cac dac
diém moi truong va su phan bo cta ca Chinh hoa
c6 kich thudc khac nhau & cum 3 va cum 5 cho
thay, kha nang thich nghi linh hoat ctia nhom ca
Chinh hoa c6 lua chon trong moéi truong nuéc lo
va nudc ngot tai khu vuc ha luu ctia cac hé thong
song. Mot so ca thé co kich thuoc lon dugc thu
thap tai cac vung sinh thai nay c6 thé 1a nhing ca
thé bi chan lai trong qué trinh di cu sinh san do su
anh hudng cta ché do dong, md cac ctra dap va
cac diéu kien khac (Hinh 3).

Trong cac nghién ctu trudce day, ca Chinh hoa
la loai c6 kha nang di cu linh hoat gitta moi truong
nudc ngot, nudc lo va nuoc bién [1, 3]. Tuy nhién,
trong qua trinh phat trién va di cu vao cac giai
doan khac nhau cta vong doi, cac yéu t6 moi
truong va diéu kién sinh thai da c6 anh huodng
manh mé t6i su lya chon moi truong séng cia ca
Chinh hoa sau khi xdm nhap vao néi dia [1, 22, 23,
24, 25, 26]. Voi cac thong tin vé moi truong va lua
chon sinh thai ctia ca Chinh hoa trong nghién ctu
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nay cung voi cac dac tinh sinh hoc cua loai va cac
dw lieu khi tuong thiy van tai dia phuong, nghién
ctru da dé xuat cac chuong trinh xay dung ving
dém sinh thai twong tng véi giai doan di cu cia ca
Chinh hoa vao mua mua va mua xuan (Hinh 3,
bang 5). Dong thoi, qua trinh bao ton va phat trién
loai can phai duoc thuc hién trén pham vi rong lon
thuoc toan bo hé thong thiy vue c6 su phan bé cta
loai boi kha nang thich nghi rong, vong doi dai va
di cu linh hoat cia chung. T cac két qua caa
nghién cttu nay da cung cap co sé khoa hoc cho
viéc dinh huong cac nghién ctu lién quan dén viéc
bao ton va phat trién cac quan thé ca Chinh hoa &
thanh pho Hué.

4. KET LUAN

Su xuat hién ctia ca Chinh hoa c6 lién quan
mat thiét dén su thay ddi ctia cac yéu to sinh thai
moi truong: Nhiét do: 21 - 32°C; pH: 6,5 - 8,6; DO:
6,5 - 9,5 mg/L; @ man 0 - 15%0; do sau tw 0,3 - 31
m, nén day cé nhiéu hang, hoc (72,0%) va su xao
tron dong chay, thay d6i mau nuoc, ché do thay
triéu, lwong mua, 1 (72,9%). Cac yéu to moi truong
c6 tinh quyét dinh 59,9% su da dang sinh thai trong
cau truc cta quan thé phan bo tai thanh pho Hué
voi 3 thanh phan chinh va duoc phan thanh 5 cum
thuoc 2 nhom chinh. Cac cum sinh thai phan b6 co
liéen quan mat thiét voi dac diém sinh hoc cta cac
giai doan phat trién khac nhau ctia ca Chinh hoa.
Bén canh cé4c ving phan bo dic trung theo thoi ki
phat trién lién quan dén qua trinh di cu, su lua
chon da dang ctia moéi truong song ciing gép phan
nang cao kha nang thich nghi va ton tai cta loai
voi su thay d6i ciia cac diéu kién song. Day 1a co
s& khoa hoc quan trong trong viéc thuc hién cac
nghién ctru vé quan thé ca Chinh hoa ¢ thanh pho
Hué va Viét Nam.
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ENVIRONMENTAL CHARACTERISTICS AND THE DISTRIBUTION ECOLOGICAL CLUSTERING
OF THE GIANT MOTTLED EEL (Anguilla marmorata) IN HUE CITY, THUA THIEN HUE PROVINCE

Kieu Thi Huyen!, Tran Nguyen Ngoc?, Truong Van Dan!, Nguyen Quang Linh?
! Faculty of Fisheries, University of Agriculture and Forestry, Hue University,
? Faculty of Animal Sciences and Veterinary Medicine,

Abstract

The giant mottled eel (Anguilla marmorata) is one of two eel species found in Hue city. It has a
wide distribution across river, stream, and lagoon ecosystems in the region. Throughout
different stages of its life cycle, environmental factors and habitats influence the population
structure of Anguilla marmorata in Hue city. This study was conducted to analyze the effects of
ecological factors on the habitat selection of the giant mottled eel in various aquatic
environments in Hue city. The environmental characteristics of water bodies in the province
were surveyed. Principal Component Analysis (PCA) and Hierarchical Cluster Analysis (HCA)
revealed a diversity of adaptation processes among eels of different sizes in response to distinct
ecological conditions across study areas. The research results have shown the diversity of
environmental characteristics and distribution of giant mottled eel in Hue city. The study has
analyzed the relationship between living environment factors and biological behavior of giant
mottled eel at different growth stages through the ecological clusters characteristics. The results
from this study have contributed to providing scientific databases related to the biological
characteristics of Anguilla marmoratain Hue city, Vietnam.

Keywords: Distribution, PCA, HCA, giant mottled eel, Hue city.
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XAY DUNG BAN DO SAT LO BO SONG, KENH RACH
NOI BONG TiNH AN GIANG - PHUONG PHAP €O sSU
THAM GIA CUA CONG DONG
Cut Ngoc Thing™ ", Tran Vin Ty', Nguyén Thanh Binh!

TOM TAT

"Truong Pai hoc Can Tho
"Email- cnthang @ctu.edu.vn

Nghién cttu nay tap trung xay dung ban d6 sat 16 co6 su tham gia ctia cong dong trén hé thong
song, kénh rach noi déong tinh An Giang. Phuong phap tiép can moéi két hop dix liéu tha cap ti
béo céo, tai lieu va anh vién tham, cung y kién tir can b6 quan ly va cong dong thong qua hoi
thao, khao sat thuc dia va kiém ching thong tin. Két qua nghién cttu da xay dung thanh cong ban
dd cac vi tri sat 16 trén hé thong song, kénh cap III, IV cta tinh An Giang voi dit lieu duoc cap
nhat dén thang 2 nam 2024. Ban d6 sat 1o da xac dinh 279 vi tri sat 16, duoc phan loai thanh ba
muc do: It, trung binh va nghiém trong. Cac diém sat 1 nghiém trong chiém 31,2%, tap trung tai
cac huyen: Cho M6i, Chau Thanh va Tinh Bién. Két qua nghién ctru da cung cap thong tin chi
tiét vé hién trang sat 16 tai tinh An Giang, gép phan nang cao nhan thitc cong déng vé nguy co sat
16 va cac bién phap tng phé. Phuong phap lap ban do co su tham gia sé hé tro hiéu qua trong
cong tac quan ly rti ro, quy hoach ha tang va nhimg van dé khac.

Tt khéa: Bin do, sat 16, sur tham gia, kénh rach, An Giang.

1. DAT VAN BE

Sat 16 dugc xem la mot trong nhiing nguyén
nhan chinh gay ra thiét hai nghiém trong dén dat
dai, tai nguyén nudc, co sé ha tang, dic biét & cac
khu vuc c6 hé thong song ngoi va kénh rach day
dic nhu dong bang song Ctru Long (PBSCL) [1].
Mtutc do nguy hiém cta sat 16 gia tang do cac
nguyén nhan: Bién d6i khi hau, khai thac cat qua
muc va su suy giam tai nguyén rimg phong ho ven
song [2]. Khu vuc dau nguon ctia DBSCL 1a tinh
An Giang, cac hoat dong canh tac néng nghiép,
xay dung cac cong trinh thuy loi va khai thac cat
da tac dong dang ké dén tinh trang sat 10 [3 - 6].

Viéc xay dung ban d6 sat 1o trén hé thong
song, kénh rach duoc thuc hién voi nhiéu muc tiéu
khac nhau tir quan ly va gidm sat tai nguyén nuoc;
quy hoach va phat trién ha tang; bao vé moi truong
va hé sinh thai; quan ly rui ro thién tai; ciing nhu
nang cao nhan thtc cong dong [7]. Cac phuong
phap 1ap ban dd truyén thong thuong bao gom:
Thu thap s6 liéu tir cac bao cdo va tai liéu hién co,
khao sat thuc dia dé xac dinh vi tri va dac diém sat
10, phan tich anh vién tham dé danh gia bién dong

duong bo song qua cac giai doan khac nhau [7 - 9].
Bén canh d6, cac mo hinh phéan tich da tiéu chi
(MCA) két hop voi cong nghé GIS ciing duoc ap
dung dé du doan va phan vung nguy co sat 1& [10,
11]. Mot s6 nghién cttu khac tap trung danh gia
sau cac nguyén nhan va yéu t6 gép phan gay ra sat
16 nhu: Muc nudc song, bién déi khi hau, hoat
dong khai thac cat va thAm thoat nuéc ngam [2, 6,
9, 12]. Ngoai ra, nhitng phan héi tir nguoi dan dia
phuong vé anh hudng cuta sat 1& da cung cap them
thong tin quan trong dé bé sung cac dit lieu khoa
hoc khac [13].

Trong nhitng nam gan day, cach tiép can dua
trén su tham gia cta cong dong da duoc 4p dung
rong rai trong nhiéu nghién ctru va du an tai Viet
Nam [14]. Phuong phap lap ban dé c6 su tham gia
(Participatory Mapping) da chiimg minh hiéu qua
cao trong quan ly tai nguyén dat va moi truong
nho vao su két hop gita thong tin khoa hoc va
kinh nghiém thuc tién, cung nhan thirc ctia nguoi
dan dia phuong [15, 16]. Phuong phap nay khi ap
dung dé danh gia hién trang sat 16 duoc hiéu la
qua trinh thu thap thong tin va xay dung ban do c6
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su tham gia ctia cong déong nham xac dinh muc do
sat 1& bo song, kénh, rach. Trong quéa trinh nay,
cac thanh vién trong cong dong duoc khuyén
khich tham gia vao viéc 1ap ban do phan loai mtc
do sat 160. Két qua tao thanh co s& dir liéu quan
trong, ho tro quan 1y rti ro, phat trién ha tang va
nang cao nhan thic cong dong [17].

Tuy nhién, viéec tng dung phuong phap nay
trong quan ly nguy co sat 1& & hé thong kénh rach
ndi dong van chua duoc khai thac triet dé. Do do,
muc tiéu cta nghién cttu nay nham thiét 1ap ban
do sat 16 co su tham gia ctia cong déng, duoc thuc
hién trén hé thong song, kénh rach noi dong tinh
An Giang nhu moét cach ti€p can moi. Phuong phap
nay khong chi tang cuong do chinh xac ctia ban do
ma con giup xay dung sy déng thuan trong cong
déng dia phuong.

2. PHUONG PHAP NGHIEN CUU

2.1. Khu viee nghién ctru

Nghién cttu nay duoc thuc hién trén hé thong
song, kenh rach noi déng (song, kenh cap III, cap
IV) thuoc dia phan tinh An Giang. C6 nhiéu yéu to
lien quan dén viéc lua chon tinh An Giang 1a khu
vuc nghién cttu (KVNC) (Hinh 1). Pau tién, tinh
An Giang c6 he thong song, kénh rach rat phat
trién va da dang, voi tong chiéu dai song, kénh
rach 1a khoang 2.180 km trén dién tich 3.537 km?,
teong duong 0,62 km/1 km?® Ngoai ra, hé thong
song, kénh nay déng vai tro quan trong trong viéc
cung cap nudc cho nong nghiép, giao thong va doi
so6ng ctia nguoi dan trong khu vuc [18]. Tuy nhién,
tinh An Giang dang phai d6i mat voi tinh trang sat
16 bo song nghiém trong tai cac séong lon (séng
cap I va cap II), so6 diém sat 1o va chiéu dai sat 1o
lién tuc ting trong 3 ndm gan day. Theo so lieu
thong ke, trong nam 2021, toan tinh ghi nhan 47
diém sat 16 voi chiéu dai 2.049 m, dén nam 2022
ghi nhan 68 diém sat 16 v6i chiéu dai khoang 3.279
m va nam 2023 c6 dén 86 diém sat 1& voi tong
chiéu dai 3.679 m.

Hau hét cac so lieu thong ké, cac nghién ctru
vé sat 16 & PBSCL néi chung va tinh An Giang noi
riéng duoc thuc hién trén cac song 16m (song cap I,
cap II), nén viéc lira chon KVNC 1a hé thong song,
kénh, rach noi dong (song, kénh cap I1I cap IV) cé

y nghia trong boi canh ty trong chiéu dai song,
keénh cap III, cap IV chiém trén 80% tong chiéu dai
(khoang 2.180 km) cta hé thong song, kénh rach
tinh An Giang.
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Hinh 1. Ban d6 KVNC
2.2. Phuong phap xay dung ban d6 sat 1&

Tién trinh xay dung cac ban do sat 1& duoc thé
hién trén hinh 2.

cung cip
Banddsat1¢ 1 (BD1)

Hoi thao
(Thanh phan: can b3 quan If)

|

‘ Diéu chinh cic diém sat 16 ‘

|
—

| Ban d6 sat 16 2 (BP2)

Kiém chimg thuc t&

Trao d0i va diu chinh
i

Ban d6 sat 1o 3 (BD3)

| Danth i mire 4 sat 16

‘ Lay y kien vé BB1 ‘ (theo 3 mie d9)

Hinh 2. Tién trinh xay dung ban d6 sat 1& c6 su
tham gia

- Xay dung ban d6 sat 16 co sé (BD1)

Ban do6 nén (ban do6 hé thong song, rach cap
III, IV) chua c6 thong tin vé vi tri sat 16 duoc xay
dung bing viéc trich xuat cac d6i tuong song, rach
cap III, IV tir anh vé tinh dwoc thu thap tir tmg
dung Google Earth Pro voi do phan giai rat totla 1
x 1 m?/pixel. Cac d6i tuong song, rach nho (cap

NONG NGHIEP VA MOI TRUOGNG - KY 2 - THANG 6/2025 65



KHOA HOC & CONG NGHE

III, IV) duoc phan tich duong bo trén anh vé tinh
Google Earth c6 do nét cao bang phuong phap
truc quan. Nghién cttu st dung cong cu tao 1op voi
dinh dang .kml trén ting dung Google Earth Pro
dé vé lai vi tri cac song, kénh nhé va dung phan

mém QGIS dé bién tap thanh ban d6 nén c6 day
da hé thong song, kénh cua tinh An Giang voi ti e
1: 120.000. Dt liéu cac anh Google Earth st dung
cho viéc 1ap ban d6 nén duogc trinh bay ¢ bang 1.

Béng 1. Théng tin cac anh Google Earth

e Vi tri N Do phan giai . .
STT | Thoi gian (huyén,/thi xa/thanh phd) Nguon anh (m?/pixel) Hé toa do
1 | 27/01/2019 | Tri Ton, Tinh Bien Maxar 10 UM
Technologies
2 | 30/12/2019 | Chau Péc, Chau Phti, Tinh Bien | &% 1,0 UM
Technologies
3 11/01/2021 | Tan Chéu, An Phu CNES/Airbus 1,0 UT™M
A 18/01/2021 Chau Thanh, Long Xuyén, Thoai | CNES/Airbus 1,0 UTM
Son
5 06/3/2021 | Cho Mo6i CNES/Airbus 1,0 UTM
6 09/6/2022 | Pha Tan CNES/Airbus 1,0 UTM

Tt co s& 1a ban do nén, nghién cttu nay tién
hanh thu thap cac so6 liéu vé hién trang sat 1o trén
hé thong song, kénh rach trén dia ban tinh An
Giang théng qua cac bao cao cua tinh, cac tai liéu

da xuat ban, cac dé tai, du an co lién quan. Cac tai
lieu thu thap duoc cung cap thong tin vé céc vi tri
sat 16 cho BD1 duoc thé hién ¢ bang 2.

Bang 2. S6 liéu thit cip va ngudn thu thap

STT Teén so liéu

Thoi gian Nguén

1 |Anh vé tinh Google Earth

Nam 2019 - 2022 | Google Earth Pro LLC

Ban do sat 16 bo song, x6i 16 bo bién viing
DBSCL. http://satlov2.vndss.com

Cuc Phong chong thién tai, Bo
Nong nghiép va Phat trién nong
thon.

Nam 2023 - 2024

3 |Béo cao thong ke sat 10 tinh An Giang

Nam 2022 - 2024 | Chi cuc Thay loi tinh An Giang

BD1 duoc xay dung dua trén ban do nén va
cac so lieu thu thap duoc tir 7 huyén, 2 thi xa va 2
thanh pho trén dia ban tinh An Giang vao cudi
nam 2023. Cac so lieu duoc ghi nhan thong qua
cac bao céo sat 1o va trao déi voi can bo quan ly &
dia phuong. Céc toa do vé vi tri sat 16 duoc thong
ké va bién tap trén ban bo thong qua phan mém
QGIS. BD1 duoc str dung lam tai liéu dé tién hanh
tham van y kién ctia can bo quan ly. Mot hoi thao
duoc t6 chirc voi su co mat cia 8 can bo quan ly
nham ldy y kién vé BD1, gom: Xac nhan va diéu
chinh (néu co6) cac diém sat 1o va danh gia mac do
tai cac vi tri sat 10.

- Xay dung ban dé sat 162 (Bb2)

66

ba tién hanh t6 chic Hoi thdo vao ngay
02/02/2024 c6 su tham gia ctia cac can bo quan ly
vé thuy loi cta tinh An Giang va cac can bo tham
gia quan ly thay loi tai cac huyén, thanh pho (Hinh
3). S& Nong nghiép va PTNT va Chi cuc Thay loi
tinh An Giang c6 8 can bo tham du gom: Ky thuat
thay loi (5 can bo), ky thuat xay dung (1 can bo),
ky thuat moi treong (1 can bo) va phat trién nong
thon (1 can bo). Trong do, c6 5 can bo co trinh do
thac si va 3 can bo 1a ky su voi do tudi tir 35 - 56
tudi. Voi muc tiéu 1a thu thap cac y kién phan hoi,
danh gia vé tinh chinh x4ac cua BP1 ciing nhu cap
nhat thém thong tin vé cac diém sat 1& moi dién ra
trong thoi gian tir khi hoan thanh BD1 dén thoi
diém dién ra Hoi thao.
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T NAM QUANG VINH MUON NAM

- Xay dung ban @6 sat 16 thir 3 (BD3)

T nhimg thong tin cap nhat sau Hoi thao,
nhom nghién ctu tién hanh hoan thién BD2 véi
cac thong tin vé vi tri sat 1o méi va muic do sat 10.
BD2 sau d6 duoc tién hanh kiém chimg thong qua
qué trinh khdo sat thuc dia, trao ddi voi nguoi dan
va thdo luan véi can bo dia phuong nhiam hiéu
chinh thong tin vé vi tri va mitc d¢ sat 16. Cu thé,
khoang 20 - 30% s6 diém sat 1& trén toan tinh (duoc
chon trai déu tai cac huyen, thi xa, thanh pho) da
duoc khéo sat truc ti€p. Tai moi diém khao sat,
nhom nghién cttu quan sat hién truong va phong
van nguoi dan dia phuong dé thu thap thong tin vé
muc do anh huong thuc t€. Thanh phan tham gia
kiém ching bao gom céac can b quan ly cong tac
thty loi & dia phuong (6 can bo quan ly cap huyéen)
va 70 ho dan (do tudi tir 35 - 67) song tai cac vi tri
kiém chtmg. Ngoai 6 can bo quan ly c6 trinh do
cao dang, dai hoc thi cac nguoi dan tham gia déu
c6 hoc van tir 3/12 dén hét bac pho thong. Tuy
nhién, nguoi dan da sinh song tai khu vuc khao sat
dao dong tir hon 10 - 67 nam. Do d6, nguoi dan
tham gia khao sat ndm rat ro cac su kién tai dia
phuong, dac biét la qua trinh sat 16 bo song.

Tt cac két qua khao sat va kiém ching trén,
BD3 duoc thiét 1ap hoan chinh, gom: Cac vi tri sat
16 dwoc dat so hiéu, toa do cu thé va co chi s6 phan
loai muttc do sat 10. Tt phién ban dau tien (Bb1) 1a
ban do sat 1 co s¢ duoc thanh lap dua trén nguén
thit cap thu thap duoc, da thu thap duoc cac thong
tin, danh gia tir cac bén lién quan gom can b quan
ly nha nuodc va nguoi dan song tai khu vuc sat 1o

b

Hinh 3. Mot s6 hinh 4nh tai

H(f)ithéo
nham thanh 14p duoc ban dé sat 1& c6 su tham gia
(Bb3).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ban d6 sat 16 co s (BD1)

Ban dé sat 16 co s& (BD1) duoc thanh lap dua
trén ban d6 nén xay dung tir anh vé tinh Google
Earth (Hinh 4). Cac b4o céo thong ké ghi nhan,
trong giai doan tir nam 2022 dén cudi nam 2023 co
248 diém sat 16 tai 7 huyén, 2 thi xa va 2 thanh pho
trén dia ban tinh An Giang. S6 luong cac diém sat
16 tai cac huyén/thanh phé cua tinh An Giang
thuoc BD1 duoc téng hop trong bang 3.
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Hinh 4. Ban d6 cac vi tri sat 16 song, kénh cdp III,
IV tinh An Giang, thiét 1ap ngay 21/12/2023 (BP1)

Bang 3. S6 liéu cac diém sat 16 tai cAc huyén/thanh phd cia tinh An Giang thudc BD1

, Dién tich | So6 diém Mét a
STT Huyén/thi xa/thanh pho (kmz) satlo diém sat 1&
' (diém/1 km?®
1 An Phu 226,17 23 0,10
2 Chau Phu 450,71 25 0,06
3 Chau boc 105,23 13 0,12
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4 Chau Thanh 357,20 48 0,13
5 Cho Moi 369,06 31 0,08
6 Long Xuyén 114,96 30 0,26
7 Phu Tan 313,13 12 0,04
8 Tan Chau 176,70 14 0,08
9 Tinh Bién 354,59 15 0,04
10 Thoai Son 470,82 27 0,06
11 Tri'Ton 600,23 10 0,02

Téng 3.538,80 248 0,07

Bang 1 cho thdy, mat do s6 diém sat 1o trung
binh cta tinh An Giang 1a 0,07 diém/1 km?® Cac
huyén, thanh phé c6 so lwong cac diém sat 16 duoc
ghi nhan cao la Chau Thanh (48 diém), Cho Moi
(31 diém), thanh pho Long Xuyén (30 diém) va
huyén Thoai Son (27 diém). Do dién tich ctia moi
huyen, thi xa va thanh pho chénh lech nhau kha
cao nén can xem xét mat do so luong diém sat 1o
tren 1 km? Khi xét vé mat do diém sat 16 trén dién
tich thi thanh phé Long Xuyén c6 mat do sat 1& cao
nhat (0,26 diém/1 km?), tiép dén 1a huyén Chau
Thanh (0,13 diém/1 km?, thanh pho Chau Doc
(0,12 diém/1 km? va huyén An Phu (0,10 diém/1
km?). Huyén Cho Méi va thi xa Tan Chau ciing cé
mat do diém sat 16 cao hon trung binh ctia tinh An
Giang (0,07 diém/1 km?).

3.2. Ban d6 sat 162 (BD2)

Hoi thdo dién ra vao ngay 02/02/2024 da ghi
nhan nhiéu y kién dong gop cho BDP1, dién hinh
nhu “mot so vi tri sat 16 chura chinh xdc”, “céc vi tri
co nguy co sat Io (co vét miit, sat rat it) co duoc ghi
nhan khong?” va da so6 cac y kién cho rang, & hau
hét cac dia phuong van con thiéu cac diém sat 16
chua duoc ghi nhan. Qua thao luan, phan tich va
hiéu chinh ghi nhan s6 diém sat 1& 1a 264 diém,
tang lén 18 diém so v6i BD1 (khoang 7,3%) chu
yéu & cac huyén, thi xa, thanh pho nhu: Cho Moi
(taing 7 diém), Thoai Son (ting 7 di€ém), Chau
Thanh (tang 5 di€ém), Long Xuyén (ting 4 diém).
Trong khi d6, mot so6 dia phuong tang it nhu: An
Phu (tang 2 diém), Pha Tan (ting 3 di€ém), Tan
Chau (tang 2 diém) va Tinh Bién (tang 2 diém).
bac biét 1a huyéen Tri Ton c6 s6 diém sat 1o khong
thay dd6i (Hinh 4). So6 luong cac diém sat 16 duoc
ghi nhan tang lén do quan diém xac dinh mot
diém sat 1o da thay déi sau qua trinh thao luan voi
cac can bo quan ly thiy loi va trong qua trinh cap

68

nhat tir khoang thoi gian hoan thanh BP1 (cudi
nam 2023) dén Hoi thao (ngay 02/02/2024) da xay
ra thém cac vu sat 1¢ trén KVNC.
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Hinh 5. S8 luong cac diém sat 16
trong BD1 va BD2

Hoi thao da tién hanh danh gia muc do tai cac
vi tri sat 16, qua d6, dé xuat st dung Diéu 4 cta
Quyét dinh s6 01/2011/QD-TTg [19] dé phan loai
muc do sat 16 tai cac vi tri sat 16. Tuy nhién, sau
khi trao d6i voi cac 8 can bo quan ly thuay loi tinh
An Giang, nhom nghién cttu nhan thay thang phan
loai muic do sat 1o bo song theo Quyét dinh nay
chua du cu thé, dac biet doi voi song va kénh cap
III, IV khi chi chia thanh hai mdc: Sat 16 nguy
hiém va sat 16 binh thuong.

Do do, trong nghién cttu nay da tham van y
kién ctia cac can bo quan ly dé xay dung mot
thang danh gia phu hop véi hién trang sat 1¢ tai
khu vuc nghién ctru. Méi thanh vién tham gia dua
ra mét dinh nghia vé timng muc do sat 16, danh gia
muc do sat 1o tai cac vi tri. Sau khi thong ké va
phan tich cac murc do sat 16, nghién ctu da dé xuat
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mot thang danh gia mic d6 sat 1o tai ap dung
song, kenh cap III, IV cta tinh An Giang nhu sau:

(1) Sat Io it: C6 hién tuwong hoidc nguy co sat
16, sat 1& mot phan nhd bo song, chua anh hudéng
an toan deé, giao thong duong bo va sinh hoat cta
nguoi dan;

(2) Sat I6 trung binh: Sat 16 phan co, mai dé va
de doa dén an toan dé nhung chua dén mitc nguy
hiém lam can tré giao thong dudng bo, sat dén
mép 1é cac tuyén giao thong nong thon va cé phan
anh huong dén tam ly, sinh hoat ctia nguoi dan;

(3) Sat lo nghiém trong: Sat 16 mai, bo kénh,
mot phan hodc toan by duong giao thong, khong
dam bao an toan dé, can tré giao thong duong bo,
anh hudéng lon dén doi song, sinh hoat ctia nguoi
dan.

Két qua cho thay, khoang 33,5% so diém sat 1&
c6 mtc do (1), 36,9% so diém sat 1o & muic (2) va
29,7% & muc (3). Cac diém sat 1o & muic do (3) tap
trung chu yéu tai cac huyén An Phu, Chau Thanh,
Cho Moi va thi xa Tinh Bién. Tai thanh pho Long
Xuyén va huyén Thoai Son, cac diém sat 1& chu
yéu o muc do (1). Muc do sat 10 tai cac dia phuong
dugc thé hién & hinh 7. BD2 vé6i cac diém sat 1o
dinh kém mtc do sat 1o duoc thiét 1ap dua trén cac
dtr lieu thu thap te Hoi thao (Hinh 6).
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Hinh 6. Ban d6 cac vi tri sat 1 song, kénh cip 111,
IV tinh An Giang, thiét 1ap ngay 02/02/2024 (BD2)
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Hinh 7. S6 luong cac diém sat 16 phan loai theo
muc do sat 16 @ BD2

3.3. Ban d6 sat 1& c6 sy tham gia (BD3)

Ban do sat 16 c6 su tham gia (BD3) khac biét
dang ké so voi hai phién ban truoc do (BP1 va
BD2) nho vao viéc tich hop sau rong su tham gia
ctia cong dong trong qua trinh kiém ching va
hoan thién dit lieu. Trong khi BP1 cha yéu dua
tren dir lieu thir cap thu thap tir bao céo, tai liéu va
phan tich anh vé tinh va BD2 bé sung thong tin ti
cac y kién dong gop ctia can bo quan ly tai hoi thao
thi BD3 duogc phat trién qua su tham gia truc ti€p
ctia nguoi dan dia phuong va can bo quan ly trong
cac hoat dong khao sat thuc dia (Hinh 8).

Trong qua trinh khao sat thuc dia ngay
9/02/2024, nguodi dan khong chi cung cap thong
tin thuc té vé cac diém sat 16 va mac do anh huong
ma con gop y trong viéc hiéu chinh vi tri va phan
loai muc do sat 10. Vai tro ctia cong dong giup xac
dinh thém 36 diém sat 16 moi, tang do chinh xac
len dang ké so voi cac ban d6 trudc (Hinh 9).
Déng thoi, cac giai phap tng pho tai chd, nhu gia
c6 bo bang ctr tram hodc cay trong, duoc ghi nhan
truc ti€p trong qua trinh khao sat thuc dia, tao nén
dir liéu da chiéu va toan dién hon. S6 lieu thong ke
vé s0 luwong va mirc do sat 1o cia BD3 thé hién &
hinh 10.
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BAN PO CAC VI TRi SAT LO'SAT LO
SONG , KENH CAP IIL, IV TINH AN GIANG
NGAY CAP NHAT: 09/02/2024
Ti LE: 1:120,000
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Hinh 8. Ban d6 cac vi tri sat 1 song, kénh cip 111,
IV tinh An Giang, cip nhat ngay 9/02/2024 (BD3)
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Hinh 9. S8 luong diém & ba ban dé
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Hinh 10. S6 ltong cac diém sat 1& phan loai theo
mirc d¢ sat 16 @ BD3

Nho cach tiép can co su tham gia ctia cong
déng két hop voi cac phuong phap truyén thong,
do tin cay ctua két qua nghién ctru duoc cai thién
(so sanh gitra BD3 v6i BD1). Viéc huy dong nhiéu
doi tuong tham gia (tir chuyén gia quan ly dén
nguoi dan dia phuong) da cung cap nguédn dix lieu
da chiéu, giup b6 sung nhimg thong tin ma cac

phuong phéap thuan tay ky thuat c6 thé bo sot.
Phuong phap tham gia khong chi tang cuong tinh
cong dong va tinh thuc tién cta két qua, ma con la
mot kénh kiém ching hiéu qua, dam bao rang cac
thong tin vé vi tri va mutc do sat 1o da do tin cay dé
phuc vu cong tac quan ly va quy hoach.

4. KET LUAN

Nghién cttu nay da ap dung thanh céng cach
tiép can két hop phuong phap lap ban do truyén
thong véi su tham gia ctia cong dong, nham xay
dung ban do vi tri sat 1& trén hé thong song, kénh
cap III va IV tai tinh An Giang. Két qua da ghi
nhan 279 diém sat 16 duoc phan loai theo ba muc
do, trong d6 cac diém sat 16 nghiém trong (muc do
3) chiém 31,2% trong BP3 thang 02 nam 2024.
biéu nay phan anh muc do dang bao dong cuia tinh
trang sat 1& bo song, kénh, rach noi dong tai dia
phuong. Phuong phép ti€p can nay khong chi ho
tro quan ly rai ro mot cach hiéu qua hon ma con
nang cao nhan thicc cong dong vé tac dong cia sat
16 va vai tro ctia ho trong viéc tham gia bao vé moi
truong song.

Ngoai ra, dé giam thiéu tac dong cta sat 1o va
nang cao hiéu qua quan ly, cac nghién cttu chuyén
sau can duoc thuc hién nham danh gia mic do tén
thuong cta cong dong, dac biét tai cac khu vuc cé
nguy co cao. Dong thoi, cac gidi phap bao vé bo
phu hop can duoc trién khai két hop véi viéc tang
cuong tuyén truyén, nang cao y thiec cong dong vé
viéc han ché cac hoat dong lam gia tang nguy co
sat 1, nhu Kkhai thac cat btra bai hoac xay dung
khong hop ly ven bo. Phuong phap 1ap ban dé cé
su tham gia ciing c6 thé tnmg dung rong rai trong
cac linh vuc quan ly tai nguyén va phong chong
thién tai, nham phat huy toi da loi ich tir kién thic
dia phuong va ting cuong hiéu qua quan ly téng
thé.
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DEVELOPING A EROSION MAP OF SMALL CANAL
IN AN GIANG PROVINCE - PARTICIPATORY METHODOLOGY

Cu Ngoc Thang’, Tran Van Ty', Nguyen Thanh Binh'

!Can Tho University

Abstract

This study focuses on developing a community-participated erosion map for the small river and
canal system in An Giang province. The new approach integrates secondary data from reports,
documents, and satellite imagery with inputs from local managers and the communities through
workshops, field surveys and data verification processes. The research results have successfully
developed a map of erosion locations on the small river in An Giang province with data updated
to February 2024. The erosion map has identified identified 279 erosion locations categorized
into three levels: Minor, moderate and severe. Severe erosion points were accounted for 31.2%
and concentrated in areas such as Cho Moi, Chau Thanh and Tinh Bien district. The results of
the study provide detailed information on the current status of erosion in An Giang province,
contributing to raising public awareness of erosion risks and response measures. Participatory
mapping methods will effectively support risk management, infrastructure planning and other

issues.

Keywords: Erosion, map, participatory, small canals, An Giang.
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CAI THIEN MOI TRUONG NUGC VA NANG SUAT TOM
TRONG HE THONG CANH TAC TOM - LUA BANG
BIEN PHAP TRONG CAY NAN TUONG (Scirpus littoralis)
VA CO NUOGC MAN (Paspalum vaginatum)

Chau Thi Anh Thy"", Lé Vin Diing®, Tran Huynh Khanh’, V6 Thi Guong®

Truong Néng nghiép, Truong Pai hoc Can Tho
“Trung tam Khuyén nong tinh Kién Giang
*Truong Pai hoc Tay Po

"Email- ctathy@ctu.edu.vn

TOM TAT

Heé thong canh tac tom - lda phat trién rong trén vung dat nhiém man theo mua & ving U Minh
Thuong, tinh Kién Giang. Tuy dat loi nhuan cao, nhung hé thong canh tac nay con gip kho khan,
nang suat tom, lda thap va nhiéu ruong laa bi chét sau thoi gian canh tac ngan. Nghién ctu duoc
thuc hién nham danh gia bién phap cai thién moéi truong nudc va nang suat tom trong hé thong
canh tac tom - lua qua viéc stt dung hai cay c6 thuay sinh ban dia trén d4t nhiém man tai ving U
Minh Thuong 1a Nan tuong (Scirpus littoralis) va Cé nudéc man (Paspalum vaginatum) duoc
trong trong rudng cua hé thong canh tac tom - lua khong canh tac duoc vu lda, nhiém mén cao,
nong dan nudi tom quanh nam. Két qua cho thay, trén vuong nudi tom, trong cay Nan tuong va
C6 nudc man gitp cai thién mot s6 dic tinh moi truong nuoc, phu hop voi s phat trién cta tom
st so voi mo hinh khong trong cay thiy sinh, thé hién qua pH = 7,7, @ man dao dong tir 7,2 -
14,6%o, do kiém 100 - 142 mg/L, ham luwong oxy hoa tan trong nudc dat 4,0 - 5,4 mg/L va dam
ammonium dao dong tir 1,33 - 1,63 mg/L. Voi su cai thién nay, tom su sinh truéng va phat trién
tot hon trong nghiém thttc c6 trong thuc vat thay sinh, nang suat tom tang 14 - 21% (P < 0,05).
Két qua nay cung cap co s& cho viéc khuyén c4o bién phap cai thién moi trudng nudc trong nudi
tom co thé giap hé thong canh tac tom - lda dat hiéu qua cao va bén virng hon.

Tt khéa: Cay 6 thiy sinh, Cé nude mdn, chat Irong nudce, hé thong tom - hia, Nan tuong, nang

sudt tom.

1. BAT VAN BE

Vung U Minh Thuong, tinh Kién Giang la
vung dat nhiém man theo mua, hé thong canh tac
tom - lda duoc san xuat hing nam véi dién tich
trén 80.000 ha [1]. Tuy nhién, sau mot thoi gian
canh tac, nang suat lua va tom déu thap, c6 nhiéu
ruong lta bi chét sau thoi gian ngan, nguyén nhan
c6 thé do chat luong dat bi thay déi, dat bi man
hoa, chat luong moi truong nudc gidm, anh hudng
dén su sinh truong, phat trién cta tom [2]. Mat
khéc, khi laa chét, nong dan nuoéi tom lién tuc 2 - 3
vu trong nam dan dén tinh trang dich bénh phat
trién, hé thong canh tac tom - lua bi pha vo, khong
con bén vimg.

Trong vung dat man, mot s6 nong dan dé lai
mot so loai thuc vat thiy sinh trong ao nudi, budc
dau cho thay, tom sinh trudng t6t hon so voi viéc
don sach cac loai thuc vat thiy sinh trong ao. Mot
s6 nghién cttu cho thay, thuc vat thay sinh, tdo co
sinh khoi cao duoc st dung hiéu qua trong cai
thién moi truong dat, chat luong moi truong nudc
nuoéi trong thay san [3, 4]. Mot so loai thuc vat
thuay sinh ban dia co6 kha nang cai thién dat nhiém
man dugc xem la phuwong phap xt ly sinh hoc
khong dung hoa chat, than thién voi moi truong.
Viéc st dung mot s6 loai thuc vat thiy sinh ciing
giup giam chat thai 6 nhiém, giam su phu dudng,
giam 6 nhiém kim loai ning, can bang hé sinh thai
[5, 6]. Thong thuong, hé thong nuoéi trong thiuy
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san & vung dong bang song Ciru Long cé chat
lwong moi truong nudc kém nhu: Oxy hoa tan
thap, nhu cau oxy sinh hoc cao, dan dén nang suat
thap. Vi vay, he thong canh tac thiy san co st
dung thuc vat thay sinh 1a hé théng giau tiém
nang trong viéc quan ly chat luong moi truong dat,
nudc qua can bang va gidm dinh dudng thira ciing
nhu cac chat 6 nhiém khac [7]. Nghién ctru st
dung bién phap nudi rong bién va thuc vat thiay
sinh trong ao tom quang canh giup giam phu
duong nhu: Giam dam hoa tan, giam lan trong moi
truong nudc, ting ti lé song ctia tom nuoi [8]. Mot
s6 nghién ctu khac cho thiy, cidy Nan tuong
(Scirpus littoralis) c6 kha nang hap thu dinh
duong nudc nuodi tom, giam sy phd dudong trong
moi truong nudc. Cu thé, khi danh gia hiéu qua sir
dung cay Nan tuong trong xtr ly nudc thai tir bé
nuéi tom cho thay, téng lwong dam giam 91%, tong
lan giam 44%, ham luong téng dam trong cay Nan
tuong tang 23 - 47% [9].

Maic du da c6 nhiéu nghién cttu vé hiéu qua
ctia mot so loai thuc vat thay sinh trong viéc cai
thién chat luong dat va nudc cta ao nudi tom, tuy
nhién chua c6 nghién ctu cu thé tai khu vuc U
Minh Thuong, noi hé thong tom va tom - lua duoc
xem la hé thong cha luc. Do d9, viéec danh gia bién
phép cai thién moéi truong nudc va nang suat tom
trong hé thong canh tac tom - lia, qua viéc trong
két hop cac loai thuc vat thiy sinh trong ao tom la
rat can thiét. Két qua cta nghién ctru nay co thé
cung cap so lieu dap tung yéu cau thuc tién dat ra
giup hé thong canh tac tom va tom - lua duoc bén
vitng, gop phan 6n dinh cudc séng ctia nguoi dan
trong vung, nhat 1a trong béi canh tac dong cua
bién doi khi hau.

2. PHUONG PHAP THi NGHIEM

Thi nghiém duogc thuc hién trén ruong hé
thong canh tac tom - lua tir thang 8 dén thang 12
nam 2020. Khu vuc thi nghiém c6 toa do tir 930 -
957 vi @0 Bac va 10450 - 10520 kinh do Dong.
Nong dan phat trién hé thong canh tac tom - lda,
nuodi tom vao nhimg thang bi nhiém man tir thang
3 - 8 va trong lua tir thang 9 - 12. Tuy nhién, trong
ba nim gan day, mo hinh canh tac nay da xuat
hién van dé nhu: Dat khong canh tac dugc vu lua,

nhiém man cao, né6ng dan nudi tom quanh nam tai
ap Kim Quy B, xa Van Khanh, huyén An Minh,
tinh Kién Giang. Trén co so két qua khao sat trong
nha ludi vé kha nang tang sinh khoi trong nudc
min, hé so tang sinh khoi sau khi trong 90 ngay
trén dat nhiém man cia Cé nudc man c6 hé so cao
nhat (7,7), tiép theo 1a Nan tuong (4,03), so voi cay
Co nén chi dat 2,0. Vi thé, cay Nan tuong va Co
nuéc man duoc chon cho nghién ctu.

Cay duoc rira sach dat, cat tia than va ré bi
héng, cay chon trong c6 chiéu cao trung binh 60 —
80 cm. Mat do trong chiém 25% dién tich mat trang
ao nudi, bo tri luéng trong, luong khong trong
theo hinh soc va khong ché mat do khoang 25%
dién tich mat trang nuoi tom [9]. Dat thuc hién
trong thi nghiém 1a loai dat HypoSali - EndoProto
Thionic - Gleysols theo phan loai dat ctia FAO
(2006) [10].

Ba nghiém thac thi nghiém gém: NT1: Déi
ching khong trong cay thty sinh; NT2: Trong cay
Coé nuéc man; NT3: Trong cay Nan twong. Thi
nghiém duoc thuc hién theo thé thic hoan toan
ngau nhién, véi bon 1an lap lai trén dién tich méi 16
1a 500 m? Mat do tom su (Penaeus monodon) nuodi
quang canh 1a 8 con/m? c6 bd sung thic dn vao
giai doan 1,5 thang tudi dén thu hoach. Suét giai
doan nudi khong thay nudc. Quy trinh cai tao ao
nuoi va nudi tom theo khuyén cdo ctia Trung tam
Khuyén nong tinh Kién Giang.

Céc yéu t6 moi truong nudc nhu: pH, do man,
oxy hoa tan, duoc ghi nhan tai vuong tém vao 14
gio chiéu, thoi gian cudi ctia cac tuan 1, 3, 6, 9, 12,
15, 17 sau khi nuéi. Mau nuéc duogc thu cung thoi
gian, thu vao binh nhua, trit lanh trong thung chira
nuoc da kho, mang vé phong phan tich dé xac
dinh d¢ kiém va t6ng luong dam ammonium. Cac
yéu t6 moi truong nudc nhu: pH, do man, do kiém
va oxy hoa tan duoc do biang dung dich Test Sera
ctia Dirc, rieng oxy hoa tan duoc do bang may do
oxy cam tay. Ham luong dam ammonium trong
mau nuéc duoc xac dinh bang phuong phap
phenate [11]. D¢ kiém téng s6 duoc xac dinh theo
phuong phap chuin do voi axit.
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Su sinh trudng, phat trién tom duoc ghi nhan
qua cach dung sang an c6 chuta thuc an dé thu
mau tom lic nhé va chai bat khi tom 16n, moi ao
bat 20 con tom ngau nhién, can khoi luong dé
danh gia tang trong cua tom nuoi. Thoi gian thu
mau vao 45, 75, 90, 127 ngay tudi. Ghi nhan nang
suat tom trong cac 16 thi nghiém vao luc thu hoach
(127 ngay tudi).

S6 liéu thu thap duoc phan tich phuong sai
ANOVA, kiém dinh Duncan, so sanh khac biét gitra
trung binh cac nghiém thic, muc y nghia thong ké
(P < 0,05) qua st dung phan mém SPSS 20.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hiéu qua cai thién chat ltong nuéc trong
hé thdng nuéi tom

3.1.1. Po man cua moi truong nuoc

Bién dong do man trung binh theo thoi gian
thi nghiém (Hinh 2) & cac nghiém thitc dao dong
trong khoang tir 7,2 - 14,6%.. Lo khong trong hai
loai thuc vat thiy sinh do man c6 xu huéng thap
hon so véi c6 trong Nan tuong va Cé nuéc man,
tuy nhién khong co khac biét y nghia thong ké &
miac 5% O ca ba nghiém thic, do0 man co6 xu
huéng ting dan vé cudi vu nudi. Su bién dong vé
luong mua 1a yéu t6 anh huong dén d6 man cda
nudc. Nhin chung, vao nhitng tuan cudi vu nuoi,
cac 16 tréng hai loai thuc vat thiy sinh c6 do man
kha thich hop cho su phat trién cta tom su. Riéng
16 doi chimg, tir tuan th 9 - 15 ¢6 do méin thap hon
10%o. P6 man thich hop cho sinh truéng va phat
trién ctia tom su tir khoang 15 - 25%0 [12, 13]. Nhu
vay, 10 trong hai loai thuc vat thay sinh gitp duy tri
va 6n dinh do0 man trong ao nudi tom.

Hinh 1. Cay thuc vat thily sinh dugc trong trong ao nudi tom

——NT] -#-NT2 -—eNT3

D¢ mén (%eo)

1 3 6 9 12 15 17
Thoi gian (tuan)

Hinh 2. D$ min ctia ba nghiém thirc
quacactuidn1-17
Ghi chu: NT 1: Doi ching; NT 2- Trong Co
nuoe man; NT 3: Trong Nan tuong. Cic diém va
thanh doc trén do thi thé hién gid tri trung binh va
sai sO chuan.
3.1.2. pH cua moi truong nuoc

Két qua ¢ hinh 3 cho thay, pH nuoc bién dong
theo thoi gian va nghiém thitc doi ching c6 pH
nuoc bién dong tang dan vé cudi vu, cao nhat
khoang pH = 8,7, trong khi do nghiém thic trong
hai loai thuc vat thity sinh c6 tri s6 pH gidm dan vé
cudi vu, dat pH khoang 7,7. Khoang pH nudc 7 - 9
la trong khoang thich hop cho su sinh truong va
phat trién ctia tom su [12]. Tuy nhién, theo nghién
ctru trude day, pH nudc c6 anh hudng gian ti€p
dén tom nuoi va phiéu sinh vat, gia tri pH ¢ mic
thich hop cho su sinh truéng tot ctia tom su 1a tie
7,5 - 8,5, a0 nudi tom su can kiém soat pH nudc
khong vuot qua muc 8,5 nhiam dam bdo su can
bang ion va do kiém cta nudc [13]. Nhu vay, ao
nuoi co trong Nian tuong va Co nudc min, pH nudc
¢6 khuynh huong phu hop hon cho tém su so véi
ao doi chung.
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&
Thoi gian (tuan)

Hinh 4. Dién bién d6 kiém ctia nudc trong

thoi gian sinh triedng ctia tom

Ghi chi: NT 1: Doi chimg; NT 2: Trong C6 nudc

man; NT 3: Trong Nan tuong. Trong cung mot

nhom cot cdc chir giong nhau thi khong khac biét

thong ké ¢ muic y nghia 5% theo phép thir Duncan.

Po kiém ctia nuoc dao dong trong khoang 100
- 142 mg/L va co su bién dong khac biét gitta cac
nghiém thtc tit tuan thi 3 - 13. Trong d6, nghiém
thirc doi chimg c6 do kiém thap hon c6 y nghia so
voi c6 trong Nan tuong va Co nudc man. Do kiém
ctia nuoc la téng luong carbonate, bicarbonate va
anh huong dén pH nudc va céc tién trinh thay hoa
khéc. Trong suét vu nudi, do kiém trong cac ao thi
nghiém c6 xu huong gidm dan vé cudi vu canh tac
tom. Do kiém thich hop cho su phat trién ctia tom
trong khoang 80 - 140 mg/L [13, 14]. Nhu vay,
trong sudt vu nuodi, do kiém cta nudc ao thi
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nghiém déu trong khoang thich hop cho su phat
trién cta tom va it khac biét gitra cac nghiém thic
c6 va khong trong hai loai thuc vat thay sinh
(Hinh 4).

3.1.4. Ham lirong oxy hoa tan

Ham luong oxy hoa tan cé thé 1a mot trong
nhitng yéu t0 quan trong anh hudng dén chat
luong nudc ao nuodi thuy san. Két qua nghién ctu
cho thay, ham luong oxy hoa tan ¢ nghiém thic
doi chimg thap hon so véi nghiém thuc trong hai
loai thye vat thay sinh 1a Nan tuong va Co nudc
min & tat ca cac giai doan khao sat (P < 0,05)
(Hinh 5). Cac 16 thi nghiém tréng Nan tuong va Co
nudc man c6 do oxy hoa tan dat 4 - 54 mg/L.
Luong oxy hoa tan trong nudc thich hop cho su
sinh truong tot cua tom su tit 5 - 6 mg/L [14].
Nghién cttu trudc day cho thady, moi truong nudc
c6 nong d6 oxy hoa tan dat trén 4 mg/L 1a thich
hop cho su phat trién ctia tom [13]. Nhu vay, viéc
trong hai loai thuc vat thay sinh trong ao nuoi tom
g6p phan gia ting ham luong oxy hoa tan, giup
cho tom nuoi sinh trueong va phat trién tot. Co thé
ly giai, do hoat dong quang hop ctia cac cay co
thily sinh goép phan ting nong do oxy hoa tan
trong nudc & muirc phu hop cho su sinh truéng phat
trién ctia tom.

Ham hrong oxy hoa tan (mg/L)
[

Thoi gian (tuan)

Hinh 5. Dién bién ham luong
oxy hoa tan trong nuéc
Ghi chiu: NT 1: Doi ching; NT 2- Trong Co
nuoe mdn; NT 3: Trong Nan tuong. Trong cung
mot nhom cot cac chir giong nhau thi khong khac
biét thong ké & nmuic y nghia 5% theo phép thir
Duncan.
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3.1.5. Ham luong dam ammonium

35 BNTI
, ENT2

30 1

Pam amonium (mg/L)
[
(=]

0 45 7 90
Thoi gian (ngay)

Thu hoach

Hinh 6. Haim luong dam ammonium
trong méi trueong nudc

Ghi chi: NT 1: Doi ching; NT 2: Trong Co
nuoc mdn; NT 3: Trong Nan tuong. Trong cung
mot nhém cot cdc chir giong nhau thi khong khac
biét thong ké & nmuic y nghia 5% theo phép thir
Duncan.

Két qua & hinh 6 cho thay, tit giai doan 45
ngay sau khi nuoi dén thu hoach, ham luong dam
& nghiém thtc doi chung dat 1,1 — 2,7 mg/L, cao
hon va khac biét c6 y nghia thong ké (P < 0,05) so
voi cac nghiém thtc trong Nan tuong va Co nuodc
man. Cu thé, vao giai doan cudi vu, trong nghiém
thic do6i ching, dam ammonium dat gia tri cao
hon 2 mg/L, vuot nguong phu hop (< 1,5 mg/L)

cho su phat trién ctia tom su, dugc xem la giau
dinh duong, gay bat loi cho tom nuoéi [13], [14].
Theo Lanka va Murari (2022), cay c6 thay sinh co6
kha nang hap thu va tich tu dam hoa tan trong
nuoc [15]. Nhu vay, trong Nan tuong va Co nudc
man trong ao nudi tom sua gidp giam ham luong
dam ammonium dén nguong phu hop cho su sinh
truong va phat trién cta tom nudi.

3.2. Hiéu qua ctia cay thay sinh trong cai thién
sinh truéng va niang suit tom st

Két qua & bang 1 cho thay, ty 1é song cia tom
su qua cac giai doan tir 45 ngay dén thu hoach (127
ngay) dat cao nhat & cac ao tom co6 trong Nin
tuong, tiép dén 1a ao tréong Co6 nudc man, ti 1é tom
song thap nhat la nghiém thic d6i ching, khac biet
c6 vy nghia thong ké (P < 0,05). Theo Nguyén Thi
Ngoc Anh va cs (2019), thuc vat thiy sinh c6 vai tro
quan trong trong ao nudi tom quang canh cai tién
nhu: Cai thién chat luong nuoc, 1a noi tra 4n va tao
nguodn thic an tw nhién cho tom nuoi [8]. Nghién
ctru ctia Lam Ngoc Biru va cs (2010) cho thay, cay
Nan tuong c6 kha nang hap thu dinh duong tir nudc
ao nudi tom va trong dat rat tot va co tiém nang tmg
dung vao thuc t€ xit ly chat thai nuéc ao nudi tom
[9]. Nhu vay, trong Nan tuong va Cé nudc man giup
moi truong ao nudi tom 6n dinh, tri s6 d6 man, ham
luong oxy hoa tan va ham luong dam ammonium
gan nguong phu hop, tir do gitup gia tang ty 1é song
ctia tom st so voi doi chimg (P < 0,05).

Bang 1. Ty 1é sOng ctia tdbm su qua céc giai doan sinh trudng dén thu hoach

. , Tilée song (%)

Nghiém thie 45 ngay 75 ngay 90 ngay Thu hoach
NT1 64,05¢ 52,35° 47,67¢ 45,98¢
NT2 75,10 58,18" 54,93" 51,70
NT3 83,37* 64,07* 60,65" 54,98

F * * * *
CV (%) 3,96 415 3,43 3,09

Ghi chu: NT 1: Poi ching; NT 2: Trong C6 nudc man; NT 3: Trong Nan tuong. Trong cung mot
nhom cot cdc chit giong nhau thi khong khac biét thong ké ¢ mutc y nghia 5% theo phép thir Duncan.

Vé su phat trién khoi luong cta tom su, co su
khac biét gitta cac nghiém thuc & tat ca cac giai
doan. Khoi luong cta tom su ting dan qua thoi
gian dén giai doan thu hoach, trong Nin tuong va
C6 nudc man déu giup tang khoi luong tom st cao
hon so voi doi chimg. Két qua 1a niang suat tom

duoc cai thién rat hiéu qua. Tréng Nan tuong gitp
ting nang suat tom cao nhat (ting 21%) va Co
nuéc man giap tang 14%, khac biét cé y nghia
thong ké so voi doi ching (Bang 2). Trong cay co
thiy sinh gitp cai thién chat luong nudc thai ao
nuoéi tom trong hé thong tuan hoan, giup kiém soat
cac yéu t6 moi trudng nuoc, gitp tom tiéu hoa
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thitc an va tiang trong tot, do d6 giup tang ning
suat [2], [8], [9].
Bang 2. Hiéu qua ctia hai loai thuce vt thily sinh
trong cai thién ning suit tom su

Khoi luong Nang suat
Nghiém thuc (g/con) (kg/ha)
NT1 33,08+ 1,38 | 759,94 + 27,01°
NT2 34,17+ 1,31® | 883,89 + 64,00
NT3 35,08+0,17* | 964,27 + 19,75
F * *
CV (%) 283 428

Ghi chi: NT 1: Doi chumg; NT 2- Trong C6 nudc
man; NT 3: Trong Nan tuong. Trong cung mot
nhom cot cac chir giong nhau thi khong khac biét
thong ké ¢ mutc y nghia 5% theo phép thir Duncan.

4. KET LUAN

Trong cay Nan tuong va Co nudc méan giup cai
thién cac thong so chat luong moi truong nudc ao
nudi tom dat dén do thich hop nhu: pH, d6 man,
do kiém, ham luong oxy hoa tan trong nuéc, dam
ammonium, tir d6 giup tom su sinh tredng va phat
trién tot hon, ty 1¢ song cao hon, khoi luong cao
hon va cudi cung la niang suat tom thu duoc cao
hon khac biét cé y nghia thong ke (ting 14 - 21%
so voi doi chung). Pay 1a co sé khoa hoc cho viéc
giai thich va khuyén c4o ing dung trong hai loai
thue vat thay sinh nay vao thuc té san xuat nuoi
tom trong kKhu vuc canh tac tom — lua theo huéng
bén vimg hon ¢ ving U Minh Thuong, tinh Kién
Giang.
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PHYTOREMEDIATION EFFICIENCY ON IMPROVING WATER ENVIRONMENT AND SHRIMP
PRODUCTIVITY IN SHRIMP- RICE FARMING SYSTEM BY USING AQUATIC GRASS
Scirpus littoralis AND Paspalum vaginatum

Chau Thi Anh Thy!, Le Van Dung?, Tran Huynh Khanh?, Vo Thi Guong®

!College of Agriculture, Can Tho University
?Kien Giang Agriculture Extension Center
*Tay Do University

Abstract

Shrimp - rice farming systems are widely developed on seasonally saline soil in the coastal areas,
U Minh Thuong region, Kien Giang province. Although it achieves high profits, this farming
system still faces difficulties, with low shrimp and rice productivity, many rice fields die after a
short cultivation period. The study was conducted to evaluate the improvement of water
environment and shrimp productivity by using aquatic plants on saline shrimp culture system
Two native aquatic grass species, Nan tuong (Scirpus littoralis) and Co nuoc man (Paspalum
vaginatum) were grown in shrimp - rice farming systems where rice crops cannot survive,
farmers cultivate shrimp around the year in U Minh Thuong region. Results showed that
growing aquatic grasses such as Nan tuong and Co nuoc man led to beneficial effects in
improving the quality of water environment, which supported tiger shrimps to grow better. The
value of pH (7.7), salinity (7.2 - 14.6%o), alkalinity (100 - 142 mg/L), dissolved oxygen (4.0 - 5.4
mg/L) and dissolved ammonium (1.33 - 1.63 mg/L) were in the optimal range for shrimp
growth. These positive effect resulted in higher shrimp yield by 14 - 21% compared to the control
ponds (P < 0.05). Our study can provide a basis for practical recommendation to use
phytoremediation technique as Nan tuong and Co nuoc man to improve the water environment in
shrimp farming that can help the shrimp-rice farming system being more effective and

sustainable.

Keywords: Aquatic plants, Co nuoc man (Paspalum vaginatum), Nan tuong (Scirpus littoralis),

shrimp - rice system, shrimp yield, water quality.
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KET CAU VA BA DANG LOAI CAY GO CUA RUNG
PHONG HO TAI KHU VUC NUI CAM THUGOC TINH AN GIANG
Nguyén Thi Tuyét Hoa', Tran Thi Hong Ngoc?, Lé Diém Kiéu® "
'Hoc vién cao hoc nganh Quan Iy Tai nguyén va Moi truong,
Truong Pai hoc An Giang, Pai hoc Quoc gia thanh pho Ho Chi Minh
?Khoa Ky thuat Cong nghé Moi truong, Truong Pai hoc An Giang,

Pai hoc Quéc gia thanh pho Ho Chi Minh

’Khoa Nong nghiép, Tai nguyén va Moi truong, Truong Pai hoc Pong Thap

TOM TAT

"Email- Idkieu@dthu.edu.vn

Bai bao nay gioi thiéu két cau loai cay gb va da dang loai cay gb cua rimg phong ho Nui Cdm
thuoc tinh An Giang. S6 lieu nghién cttu 1a 20 6 tiéu chuan voi kich thuoc 1.000 m? (50 x 20 m).
Két cdu va da dang loai cay g6 duoc danh gia theo chi s6 IVI%, S, dyargarrs H'» J', 1-1", p-Whittaker
va ho so da dang ctia Rényi. Két qua nghién ctru da ghi nhan duoc 37 loai cay g6 cta 21 ho thuoc
nganh Ngoc Lan (Magnoliophyta); trong d6 c6 5 - 6 loai voi chi s6 IVI > 5%. Nhom loai cay g6 wu
thé va dong uvu thé phan bé & ca rimg tu nhién va rimg trong 1a Sao den (Hopea odorata Roxb.),
Dau rai (Dipterocarpus alatus Roxb. & G. Don), Keo 14 tram (Acacia auriculiformis Benth.) va
Xoai (Mangifera indical.). Rimg phong ho Nui Cam c6 muc do da dang loai cay g6 thap. Cac chi
sO da dang ctia rimg tu nhién cao hon so véi rimg trong. Phan bo cta cac loai cay go & rimng tu
nhién déng déu hon so v6i rimg trong. Trit lwong gé cta rimg tu nhién thiap hon so voi rimg

trong.

Tt khoéa: Pa dang lodi cay g0, rung phong ho, rumg trong, rung tir nhién, mii Cam.

1. DAT VAN BE

Nui C4m nam trong khu tam giac Tinh Bién -
Nha Bang - Tri Ton, thuoc dia phan 3 xa: An Hao,
An Cu, Tan Loi, huyén Tinh Bién, tinh An Giang.
Nuti Cam c6 dinh nui cao nhat trong That Son va
cling 12 ngon nui cao nhat dong bang song Ctu
Long. Riung phong ho & Nui Cam cé dién tich
3.592,46 ha, trong d6 bao gdém ca rimg tu nhién va
rimg trong. Hai loai ritng nay duoc trong va phuc
hoi te nhién sau khai thac tir nam 1991 dén nay.
Dién tich rimg tw nhién & Nui Cam chi chiém
15,88% t6éng dién tich tu nhién. Pay la khu vuc co
dién tich ring tu nhién cao nhat & khu vuc That
Son, huyén Tinh Bién, tinh An Giang.

Rimg & khu vuc Nai Cam duoc quy hoach véi
muc dich chinh 1a bao vé moi truong (khi hau, dat
va nudc). Ngoai ra, ring & khu vuc nay con co y
nghia kinh té, du lich va quéc phong [1], [2]. Tuy
nhién, nhimg gia tri nay phu thudc rat 16n vao dac
diém cau truc va da dang loai cay g6 cua rimg.

Dién tich rimg phong ho & dia phuong hién nay
hau hét duoc giao khoan cho ho dan quan ly véi
quy mo6 nho 1é. Do doi song con nhiéu kho khan,
cac ho dan nhan khoan rimg thuong chi tréng cac
loai cay g6 co6 gia tri cao vé kinh té va st dung.
H4u hét rimg tu nhién da bi suy thoai do chat pha
cay rimg, phat don lan chiém rung lam ray, lap
vuon trong cay an qua, khai thac trai phép 1am san
ngoai g6... Tinh trang nay da gay nhiéu kho khan
cho cong tac quan ly, bao vé rung [2].

Truéc day, da c6 nhitng nghién ctu vé dac
diém moi truong dat va tinh da dang thuc vat bac
cao & Nui Cam [3]. Tuy nhién, hién nay van con
thiéu nhitng nghién ctru vé dac diém 1am hoc cua
rimg phong ho & khu vuc Nai Cam. Diéu nay gay
ra nhitng khé khan cho quan ly rimg va danh gia
vai tro phong ho cta ring ty nhién va rimg trong &
khu vuc Nui Cam. Tt thuc té trén, muc tiéu cia
nghién ctru nay 1a phan tich két cau va da dang loai
cay g6 clia rimg trong va rimg tu nhién & khu vuc
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Nui Cam thuoc tinh An Giang. Két qua ctia nghién
ctru gop phan bé sung co so dit liéu vé quan xa
thuc vat ring lam co sé khoa hoc cho quan ly va
phat trién rimg bén vimg.

2. PHUONG PHAP NGHIEN CUU

2.1. béi tuong va dia diém nghién ciru

boi tuong nghién ctu 1a két cau va da dang
loai cay go cta ring tu nhién va rimg trong. Dia
diém nghién ctu duoc dit & khu vuc Nui Cam, xa
An Hao, huyén Tinh Bién, tinh An Giang. Toa d0
10°29'4,6"B 104°59'1,4"D. Do cao 710 m so voi mit
nude bién. Thoi gian nghién cttu duoc thuc hién tir
thang 02 dén thang 4 nam 2024.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap ké thira

Nghién ctu da ké thira va tham khéo cac tai
lieu co lien quan dén cac phuong phap khao sat va
danh gia vé cau trac va da dang loai cay go cua
rung [4 - 11].

2.2.2. Phuong phap thu thap so liéu

,u..""—:jé.:p, ‘, =
LoeD .
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Téng dién tich ctia rieng phong ho & khu vuc
Nui Cam 1a 2056,21 ha, trong d6 3 trang thai rimg
didc trung 1a rimg te nhién (15%), ring trong wu
thé cay ring va rung trong wu thé cay an qua
(85%). Phuong phap thong ké diac diém cua rimg
duoc thuc hién theo chi dan chung cta lam hoc.
Téng s6 6 tieu chuan tam thoi (OTC) duoc thu
thap la 20, trong d6 02 OTC & rung tw nhién, 9
OTC & ring trong voi vu thé cay rimg va 9 OTC &
rimg trong voi wu thé cay an qua. Cac OTC duoc
bo tri dién hinh theo cac trang thai ring. Vi tri dia
ly ctia 20 OTC duoc thé hién ¢ hinh 1. Trong moi
OTC, thanh phan loai cay g6 (D > 6 cm) ciia quan
thu dugc thong keé theo tén loai, sau d6 sip xép
theo chi va ho. Tén loai, chi va ho thuc vat duoc
x4ac dinh theo theo Pham Hoang HO (1999) [4-6]
va danh luc cac loai thuc vat Viet Nam [7]. Theo
TCVN 12509-1:2018 [8], chu vi than ngang nguc
(1,3 m ké tir mat dat) duoc do bang thudc day voi
do chinh x4c 0,1 cm, sau d6 déi ra duong kinh.
Chiéu cao toan than (H, m) duwoc do dac bang
thudc Blume - Leise v6i o chinh xac 0,5 m.

.

Hinh 1. Vi tri dia Iy va cac OTC tai rimg phong ho trén Nai Cadm

2.2.3. Phurong phap xit Iy so liéu

Két cau loai cay go ctia moéi trang thai rimg
duoc xac dinh theo phuwong phap cua Thai Van
Trimg [9] (Cong thuc 1). Trong do: IVI% l1a chi s6
gia tri quan trong cua loai cay g6, N% la mat do
twong doi ctua loai, G% la tiét dién ngang than
tuong doi ctia loai, V% 1a thé tich than tuong doi
cua loai. Gia tri V duoc tinh theo cong thic 2.
Trong d6: F = 0,45 d6i voi cay gb ¢ rimng tu nhién
va F = 0,50 doi voi cay gb & rimg trong.

0, 0, 0,
VI - (N% + (:}))/o + V%) a

Da dang loai cay gb duoc xac dinh theo s6 loai
(S, loai) va chi s6 phong phu vé loai cia Margalef
(d hay dMargalef) (Cong thic 3), chi s6 dong déu
ctia Pielou () (Cong thuc 4), chi s6 da dang
Shannon (H’) (Cong thic 5) va chi so6 da dang Gini
- Simpson (1-))) (Cong thuc 6). Két qua da dang
loai duoc dién gidi bang cach st dung mo ta cta
Fernando (1998) [10]. Riung c6 muc d6 da dang
thap khi H’ = 1 - 2,49; trung binh khi H’ = 2,5 - 2,99
va cao khi H’ = 3 - 4. Sit dung chi s6 da dang p-
Whittaker (Cong thic 7) dé xac dinh tinh khong
thuan nhat vé phan bo ctia cac loai cay go theo moi
truong. O cong thic 3-8, N 1a téng s6 OTC, Pi =
ni/N v6i ni 13 s6 ca thé cta loai i, N 1a téng so ca
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thé cta S loai cay g6 bat gap trong N OTC, s 1a so
loai cay go bat gip trung binh trong 1 OTC. St
dung hé so da dang ctia Rényi (Cong thic 8) dé so
sanh su khac biét vé cac thanh phan da dang gitta
cac trang thai ring. 0] cong thic 8, Ho 1a ho so da
dang cta Rényi; Pi = (ni/N) voi ni 14 s6 c4 thé caa
loai i, N 1a téng s6 ca thé ctia cac loai; o nhan gia
tri = 0; 0,25; 0,5; 1, 2, 3,.., ©; S = s6 loai cay go [11].
Cong cu xtt ly s6 liéu 1a phan mém Excel, Primer 5
va IBM SPSS Statistics 22.

dMargalef = (§-1)/LaN 3)
J=H’/LnS @
=2 p; Ln(p,) )
1= 1- Zi [(N = (N; = 1)) /(N = (N — 1))] (5
pB-Whittaker = S/s ™
Ha = Ln(Cli=1, S(Pia) /(1 - o) ®)

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két cdu loai cay g ctia rimg trong & khu
vie Nai Cam

3.1.1. Két cdu loadi cdy g0 ¢ rumg trong vor uu
thé cay Iy g6

Két cau loai cay go & rimg trong voi vu thé cay
lay g6 duoc thé hién & bang 1 cho thay, téng so
loai cay g6 bat gip ¢ ring trong voi vu thé cay lay
g0 1a 25 loai. Mat do quan thu 1a 556 cay/ha
(100%), trong do 5 loai cay go co do uu thé cao
dong gop 46,6% (259 cay/ha), con lai 20 loai cay gob
khac 1a 53,4% (297 cay/ha). Téng tiét dién ngang
ctia quan thu 1a 35 m?%/ha (100%), trong d6 5 loai
cay gb6 c6 do uu thé cao dong gop 66,8% (26,9
m?®/ha (100%), con lai 20 loai cay go khac 1a 33,2%
(13,4 m*/ha). Téng trix lwong gbd cua quan thu la
402,9 m®/ha (100%), trong d6 5 loai cay gb co do
uu thé cao dong gop 51,2% (206,2 m®/ha), con lai
20 loai cay g6 khac l1a 48,8% (196,7 m®/ha). Tong
s6 loai cay go bat gap 1a 25 loai (100%), trong dé
Sao den (Hopea odorata Roxb.) 1a loai cay go wu
the (VI = 32,1%), Gon (Ceiba pentandra (L.
Gaertn.) 1a loai cay g6 dong wu thé (IVI = 12,5%).
Nhimg loai cay g6 co do uu thé cao la Chom chom
(Nephelium lappaceum L.) (IVI = 12,2%), Keo 14
tram (Acacia auriculiformisBenth.) (IVI = 9,7%),
Keo tai tuong (Acacia mangium Willd.) (IVI =
5,8%). Chi s6 IVI ctia 5 loai cay gb c6 do uu thé cao
1a 72,1%, con 20 loai cay go khac 1a 27,9%.

Bang 1. Két cau loai cay gb ctia rimg trong v6i wu thé cay ldy gb

DPon vi tinh: 1 ha.

TT Loai cay gob N(ay) | G@m) | V() | N%) | G%) | V% IVI (%)
1 Sao den 149 10,2 85,9 26,8 29,0 | 21,3 32,1
2 Gon 7 5,9 47,8 1,2 16,8 | 11,9 12,5
3 Chom chom 39 43 38,9 7,0 12,3 9,7 12,2
4 Keo la tram 38 4,2 21,7 6,8 12,0 5,4 9,7
) Keo tai tuong 27 24 11,9 4,8 6,7 2,9 5,8

Cong 5 loai 259 26,9 206,2 46,6 66,8 | 51,2 72,1
20 loai khac 297 13,4 196,7 03,4 33,2 | 488 27,9
25 Tong so 096 40,3 402,9 100,0 | 100,0 | 100,0 100,0

3.1.2. Két cau lodi cdy go ¢ rung trong vor uu
thé cdy an qua

Két cau loai cay gb ¢ rimg trong voi wu thé cay
an qua duoc thé hién & bang 2 cho thay, tong so
loai cay g6 bat gap ¢ rimg trong voi wu thé cay lay
gd 1a 23 loai. Mat do quan thu 1a 469 cay/ha
(100%), trong d6 6 loai cay g6 c6 do uu thé cao
dong gop 68,7% (322 cay/ha), con lai 17 loai cay go
khac 1a 31,3% (147 cay/ha). Téng tiét dién ngang

clia quan thu 1a 24,8 m?/ha (100%), trong d6 6 loai
cay gb c6 do uu thé cao dong gop 84,0% (20,9
m?®/ha), con lai 17 loai cay g6 khac 1a 16,0% (4,0
m?/ha). Téng trit lugng g6 cta quan thu 1a 158,9
m?®/ha (100%), trong d6 6 loai cay gb c6 do vu thé
cao dong gop 85,3% (135,6 m®/ha), con lai 17 loai
cay g6 khac 1a 14,7% (23,3 m®/ha). Téng s loai
cay g6 bat gap 1a 23 loai (100%), trong d6 Sao den
la loai cay g6 uu thé (IVI = 25,3%), Xoai (Mangifera
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indical.) 1a loai cay gb dong uwu thé (IVI = 19,6%).
Nhitng loai cay g6 c6 do uwu thé cao la Dau rai
(Dipterocarpus alatusRoxb. & G. Don) (IVI =
12,3%), Keo 14 tram (IVI = 12,0%), Dau (Baccaurea

ramiflora Lour.) (IVI = 5,7%) va D6 bau (Aquilaria
crassna Pierre Ex. Lecomte.) (IVI = 4,6%). Chi so
IVI ctia 6 loai cay g6 co do uu thé cao 1a 79,4%, con
17 loai cay go khac 1a 20,6%.

Bang 2. Két cdu loai cay g ctia rimg trong véi ru thé cay dn qua

Pon vi tinh: 1 ha.

TT Loaicaygd [N (cay)|Gm) | Vm®) | N%) | G %) | V(%) IVI (%)
1 Sao den 90 6,1 50,9 19,2 | 24,5 | 32,0 25,3
2 Xoai 78 5,7 30,9 | 16,6 | 22,8 | 194 19,6
3 Déau rai 28 34 27,7 5,9 13,5 174 12,3
4 Keo 14 tram 32 4,0 20,7 6,9 16,1 13,0 12,0
) Dau o7 0,9 2,1 12,1 3,6 1,3 5,7
6 D6 bau 38 0,9 3,3 8,1 3,6 2,1 4,6

Cong 6 loai 322 20,9 | 135,6 | 68,7 | 84,0 | 853 79,4
17 loai khac | 147 4,0 23,3 | 31,3 16,0 14,7 20,6
Tong so6 469 24,8 | 158,9 | 100 100 100 100

3.2. Két cdu loai cay gb cua rimg tu nhién &
khu vyc Ndi Cam

Két cau loai cay gb ¢ rimg tu nhién duoc thé
hién & bang 3 cho thdy, so loai cay go bat gap
trong rimg tu nhién & khu vuc Nui Cam 1a 19 loai.
Mat do quan thu 1a 450 cay/ha (100%), trong d6 6
loai cay go c6 do vu thé cao dong gop 52,8% (238
cay/ha), con lai 13 loai cay g6 khac 1a 47,2% (212
cay/ha). Téng tiét dién ngang ctia quan thu 1a 18,7
m*/ha (100%), trong d6 6 loai cay gb c6 do uu thé
cao dong gop 91,8% (17,2 m*/ha), con lai 13 loai
cay g6 khac 1a 8,2% (1,5 m?/ha). Téng trit luong gb

ctia quan thu 1a 90,8 m®/ha (100%), trong d6 6 loai
cay gb6 c6 do uu thé cao dong gop 96,5% (87,6
m®/ha), con lai 13 loai cay g6 khac 1a 3,5% (3,2
m®/ha). Trong quan xa cay go, Dau rai la loai cay
g0 uu thé (IVI = 27,2%), Sao den 1a loai cay go
déng uu thé (IVI = 14,5%). Nhitng loai cay gb co do
uu thé cao la Keo 14 tram (IVI = 14,6%), Mudng
den (Senna siamea (Lam.) (IVI = 8,7%), Bang lang
(8,2%) va Xoai (IVI = 7,2%). Chi s6 IVI cta 6 loai
cay g0 c6 do uu thé cao 1a 80,4%, con 13 loai cay go
khac 1a 19,6%.

Bang 3. Két cau loai cay gb ctia rimg tre nhién & khu vire Nti Cam

Pon vi tinh: 1 ha.

TT Loai cay g6 |N (cay)|G (m) |[V(m®) | N %) | G %) | V(%) IVI (%)
1 Dau rai 78 9,7 1 30,9 | 17,3 | 30,2 | 34,0 27,2
2 Sao den 25 3,2 19,1 5,6 17,0 | 21,0 14,5
3 Keo 14 tram 45 2,6 18,0 | 10,0 | 14,0 | 19,8 14,6
4 Muong den 25 2,2 7 5,6 12,0 8,4 8,7
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TT Loaicay gd [N (cay)|[Gm?) | V(m®) | N %) | G %) | V (%) IVI (%)
5 Bang lang 30 2,0 6,9 6,7 105 | 7,6 8,2
Xoai 35 1,5 5,1 7,8 8,2 5,6 7,2
Cong 6 loai 238 17,2 | 87,6 | 52,8 | 91,8 | 96,5 80,4
13 loai khac 212 1,5 3,2 47,2 8,2 3,5 19,6

Téng s6 450 18,7 | 90,8 | 100,0 | 100,0 | 100,0 100,0

3.3. Da dang loai cay g6 ddi voi rimg trong va
rimg tue nhién

Khu vuc nghién cttu bat gap 37 loai cay go cta
21 ho thuoc nganh Ngoc Lan (Magnoliophyta).
Chi s6 da dang loai cay g6 (S, N, Dypaens J'» H', B-
Whittaker) cta 3 trang rimg & khu vuc Nui Cam
duoc tong hop & bang 4, 5, 6 va hinh 2. Tt d6 cho
thay, s loai cay gb (S, loai) trung binh bat gap
trong OTC 0,1 ha cta ring ty nhién (10 loai/0,1
ha) 16n hon so voi 2 loai rimg trong (5,3 loai/0,1
ha). Chi s6 phong phu vé loai (d) ¢ ring tu nhién
(1,47) 16m hon so voi 2 loai rimg trong (0,70). Phan

b6 do phong phu cta cac loai cay g6 (J°) ¢ rimg tu
nhién (0,97) dong déu hon so véi rimg trong voi
uu thé cay lay g6 (0,88) va ring trong voi vu thé
cay an qua (0,79). Chi so da dang loai cay g6 (H) &
rimg tu nhién (2,22) 16n hon so véi rimg trong voi
uu thé cay lay g6 (1,38) va ring trong voi vu thé
cay an qua (1,32). Chi s6 p-Whittaker >> 1 chimg t6
cac loai cay gb phan bé & rimg tuy nhién va ring
trong khong doéng déu theo khong gian. Hinh 2 cho
thay, rimng tu nhién da dang loai cay g6 hon so voi
ring trong.

Bang 4. Dic trung thong ké da dang loai cay g déi véi rimg trong véi vu thé cay ldy gb

Pon vi tinh: 0,1 ha.

Théng ke S N Qytargaes K H -V B-Whittaker
S6 6 mau 9 9 9 9 9 9
s | 97 | 54 [ ome o [ o
Nho nhat 2 37,0 0,17 0,55 0,56 0,37
Lon nhat 10 56,0 1,42 1,00 1,93 0,85
CV% 48,7 13,9 58,9 16,4 37,2 26,9

Ghi chu: CV¥%: Hé so bién dong (Coefficient of variation).
Bang 5. Dic trung thong ké da dang loai cay gb doi véi rimg trong véi ru thé cay dn qua

Pon vi tinh: 0,1 ha.

Théng ke S N gt 7 H 10 Whift'aker
S6 6 miu 9 9 9 9 9 9
Trung binh = | 53+ | 470+ | 070+ | 079+ | 132+ | 065+ s
Std 31 74 0,49 0,30 0,62 0,26 ’
Nhé nhit 1 39,0 0,00 0,00 0,00 0,00
Lén nhat 1 64,0 1,55 1,00 1,96 0,82
CVy 585 | 156 70,4 38,1 472 39,9

Ghi chu: CV%: Hé so bién dong (Coefficient of variation).
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Bang 6. Bic trung thong ké da dang loai cay gb doi véi rimg tu nhién

Pon vi tinh: 0,1 ha.

Thong ke S N Qargater r H 1V B-Whittaker
S6 6 mau 2 2 2 2 2 2
Trung binh +| 10+ 45,0 + 1,47 + 0,97 + 2,22 + 0,89 + 19
Std 2,8 1,4 0,5 0,0 0,3 0,0 ’
Nho nhat 8 440 1,15 0,97 2,02 0,86
Lon nhat 12 46,0 1,79 0,98 2,43 0,91
CV% 28,3 3,1 30,9 0,3 12,9 3,7

Ghi chu: CV¥%: Hé so bién dong (Coefficient of variation).
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3.4. Thao luan

Két qua nghién ctu da chi ra rang, téng so loai
cay g0 bat gap trong cac quan xa cay goé & rimg tu
nhién va rung tréong 1a 37 loai cta 21 ho thudc
nganh Ngoc Lan (Magnoliophyta). Thanh phéan
loai cay g6 ¢ rung tw nhién lon hon so véi rimg

trong. Déi voi rimg trong, Sao den 1a loai cay gb wu
thé, con Xoai 1a cay g6 dong uwu thé. S& di nguoi
dan trong nhiéu Sao den la vi loai cay gé nay
khong chi dé trong, sinh trudng nhanh, thich nghi
tot voi 1ap dia, ma con c6 gb tot dé dung vao xay
dung nha ctra va @6 gia dung. Nguoc lai, Xoai va
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Chom chom la nhiing loai cay an trai va mang lai
hiéu qua kinh té cao. Ngoai ra, nguoi dan ciing
trong nhiéu Keo 14 tram va Keo tai tuong. Day 1a
nhitng loai cay g6 khong chi thich nghi tot voi
nhiéu 1ap dia, sinh truong nhanh, ma gé ctia chung
con duoc stt dung dé xay dung nha ctra va do gia
dung. Nhimg loai cay gb wu thé va déng wu thé &
rimg tréng sinh trudng nhanh va som che phu kin
mat dat. Vi thé, chung c6 tac dung bao vé va cai
thién moi truong dat.

Doi voi rimg tu nhién, Dau rai 1 loai cay gé wu
thé, con Sao den 1a cay g6 dong uu thé. Day la hai
loai cay g6 tham gia hinh thanh rimg kin thuong
xanh 4m nhiét déi & khu viec Nam b¢. Hai loai Keo
lai tram va Muong den xuét hién rai rac trong rimg
tw nhién vi chung c6 kha nang tai sinh tu nhién tot.
Ngoai ra, truéc day nguoi dan ciing pha bo mot
phan rimg tu nhién dé trong trot.

Két qua nghién cttu ciing chi ra rang, cac loai
cay g6 O ring trong da dang hon so voi rimg tu
nhién. Hién tuwong nay xay ra vi ngoai nhtmg loai
cay g6 duoc trong con c6 nhiéu loai cay go cia rimng
tu nhién tai sinh tw nhién duéi tAn ctia rimg trong.
Nhin chung, da dang loai cay gb & ring tréong va
ring te nhién déu & muc thap dén trung binh.
Nguyén nhan 1a vi rimg ty nhién da bi suy thoai do
hoat dong cia con nguoi, con rimg trong chi duoc
trong nhimng loai cay go c6 y nghia kinh té.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Két cau loai cay gb thay ddi tuy theo loai rimg.
Téng so loai cay go bit gip trong cac quan xa cay
g0 O rimg tu nhién va ring trong 1a 37 loai cta 21
ho. Thanh phan loai cay g6 ¢ rimg tu nhién thap
hon so véi ring trong. Nhom loai cay g6 uu thé va
déng uvu thé phan bé & ca rimg tuy nhién va rimg
trong 1a Sao den (Hopea odorata Roxb.), Dau rai
(Dipterocarpus alatusRoxb. & G. Don), Keo la
tram (Acacia auriculiformisBenth.) va Xoai
(Mangifera indica ). Cac chi s6 da dang ctia rimg
tu nhién cao hon so voi ring trong. Phan bo cta
cac loai cay g6 ¢ rimg tu nhién déng déu hon so

voi riung trong. Trit luong gb cta rimg tu nhién
thap hon so voi rimng trong.
4.2. Kién nghi

Ban quan ly rimg va cong dong can chu trong
trong va phuc héi cac loai cay gé khong chi co gia
tri cao vé kinh té€, ma con ca tac dung phong ho va
cac gia tri stt dung khac.
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Abstract

This paper introduces the tree species and diversity in the Nui Cam protective forest in An Giang
province. The research data was 20 standard plots with a size of 1000 m2 (50 a 20 m). The tree
species and diversity were evaluated by the Important value index, S, dyugaer, H, J', 1V, B-
Whittaker index and Rényi diversity profile. The research results recorded 37 tree species of 21
families in the Magnoliophyta phylum, of which 5 - 6 species have an IVI > 5%. The dominant and
co-dominant tree species distributed in natural and planted forests were Hopea odorata,
Dipterocarpus alatus, Acacia auriculiformis and Mangifera indica. The Nui Cam protection forest
has a low level of tree species diversity. The diversity indexes of natural forests were higher than
those of planted forests. The distribution of tree species in natural forests was more uniform than
in planted forests. The tree volume of natural forests was lower than that of planted forests.

Keywords: 7ree species diversity, protective forest, planted forest, natural forest, Cam mountain.
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TOM TAT

Xa xi (Cinnamomum parthenoxylon (Jack) Meisn.), mot loai thuc vat gé quy hiém thuoc ho Long
nido (Lauraceae), dang c6 nguy co tuyét chiing tai Viet Nam do suy giam sinh canh va tac dong
ngdy cang nghiém trong cta bién déi khi hau (BDKH). Nghién cttu nay nham x4y dung ban do
phan hang mitc d6 phu hop sinh thai cho loai Xa xi tai khu vuc Tay Nguyén tmg dung thuat toan
MaxEnt trén nén tang dién toan dam may Google Earth Engine, két hop dit liéu phan bo dia ly
cta loai va cac bién khi hau sinh thai. Sau kich ban khi hau twong lai trong giai doan 2080 - 2100
da duoc st dung dé du bao su bién dong khong gian song tiém nang ctia loai. Két qua cho thay,
duoi tac dong ctia BDKH, cac viing c¢6 mitc do phi hop sinh thai cao hién nay tap trung chu yéu
tai cac tinh: Lam Pong va Pak Nong, mac du mot sé ving phu hop cao cho loai trong twong lai
du bao cé nguy co thu hep va giam cip d6 so voi hién tai. Nhitng két qua nay cung cap bang
ching khoa hoc quan trong, gép phan ho tro cong tac quy hoach bao ton, phuc hai sinh canh va
dinh huéng phat trién loai X4 xi bén virng tai viing Tay Nguyén.

T khoa: Cinnamomum parthenoxylon, machine learning, Google Earth Engine, phu hop sinh

thdi, mo6 hinh phan bo lodi.

1. AT VAN BE

Tich hop mé hinh Maximum Entropy
(MaxEnt) tréen nén tang dién toan dam may
Google Earth Engine (GEE) da danh dau mot
budc tién quan trong trong linh vuc moé hinh hoa
sinh thai va phan tich phan bo loai, dic biét trong
boi canh danh gia kha nang thich tng cta cac loai
sinh vat voi tac dong ctia bién d6i khi hau (BDKH)
[1, 2]. MaxEnt 1a mot thuat toan hoc may manh
mé, hoat dong dua trén di liéu hién dién caa loai
va cac bién s6 moi truong dé woc luong phan bo
tiém nadng cla loai trong khong gian dia ly. Mo
hinh nay ban dau duoc trién khai duéi dang phan
mém doc 1ap [3], nhung kha ning tmg dung rong
rai da thuc ddy cac nha nghién cttu phat trién
MaxEnt trén nhiéu nén tang 1ap trinh khac nhau
[4], tich hop trong cac hé thong téng hop da mo

hinh [5], hodc diéu chinh bang cac phuong phap
mo6 hinh hoa tuyén tinh nham nang cao hiéu qua
du doan [6].

Khi duoc trién khai trén GEE, mo hinh
MaxEnt c6 kha nang tan dung nguén dir lieu vé
tinh da dang cung vo6i nang luc tinh toan manh mé
cua dién toan dam may, cho phép xay dung cac mo
hinh "¢ sinh thai" (Ecological Niche Models -
ENMs) voi do chinh xac cao va thoi gian xt ly
nhanh. Diéu nay dong vai tro quan trong trong
viéc danh gia mic do phu hop vé mat sinh canh
cua cac loai duoi tac dong cua cac kich ban khi
hau khac nhau [7]. GEE cung cap mot heé sinh thai
dir liéu toan dién, bao gdm cac anh vién tham ti
Landsat, Sentinel, MODIS, cung cac tap di liéu vé
khi hau, dia hinh, tham thuc vat va cac bién sinh
thai khac [8]. Bén canh do, cac cong doan tién xtr

88 NONG NGHIEP VA MOI TRUGNG - KY 2 - THANG 6/2025



KHOA HOC & CONG NGHE

ly dit liéu nhu hiéu chinh bic xa, loai b6 may va
chuin hoa dir lieu dugc thuc hién dong bo, gop
phan giam thiéu sai s6 va nang cao do tin cay cho
cac mo hinh du doan [9].

Loai Xa xi (Cinnamomum parthenoxylon
(Jack) Meisn.), mot loai cay g6 quy hiém, dang co6
nguy co tuyét chung trong hé sinh thai rimng nhiét
d6i Viet Nam, 1a doi tuong dac biét phu hop dé ap
dung cac mo hinh MaxEnt trén nén tang GEE nho
kha nang phan tich & quy moé khong gian rong lon
[7]. Loai nay khong chi c6 tam quan trong vé mat
sinh thai trong hé sinh thai rimg ma con c6 gia tri
thuong mai 16n, cac tng dung g6, nhua, tinh dau
va duoc phdm [10]. Tuy nhién, tinh trang khai thac
qua muc két hop voi ap luc tir BDPKH dang lam suy
giam nghiém trong nguoén gen va mat do quan thé
tu nhién cda loai, dua X4 xi vao nhém cac loai can
duoc bao ton va phuc hoi khan cap [11].

Nghién ctru nay huéng t6i xay dung ban dé
phan hang mic do thich tng vé6i BDKH cho loai
Xa xi thong qua tich hop dit liéu dia khong gian
trén nén tang dién toan dam may GEE va cac di
lieu khi hau tuong lai tir co s& dit lieu WorldClim
[12]. M6 hinh duogc thiét 1ap c6 thé tich hop va
chia sé dudi dang tmg dung truc tuyén, phuc vu
hiéu qua cho cong tac quy hoach bao tén va quan
ly tai nguyén thién nhién. Dé dat duoc muc tiéu

nghién ctru nay sé trién khai bon budc chinh: (1)
Thu thap va xtt ly dit lieu phan bo thuc té cta loai
cung cac yéu to sinh thai tit nén tang GEE; (2)
Tich hop dit lieu khi hau tuwong lai theo cac kich
ban phat thai ttt WorldClim; (3) Xay dung mo hinh
phan bo loai bang cac thuat toan hoc may phu hop;
(4) Phan tich su thay d6i khong gian ctia pham vi
phan bé nham x4c dinh cac vung tiém ning cho
cong tac bao ton thich tng trong diéu kién khi hau
dang bién dai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

DPia diém ghi nhan lodi X4 xi

Loai Xa xi duoc khao sat tai khu vuc Tay
Nguyén trong cac chuyén khao sat thuc dia tai cac
tinh: Kon Tum, Gia Lai, Lam Dong va Dak Nong
trong giai doan tir nam 2022 dén nam 2025 da ghi
nhan duoc 152 diém phan bo. Tuy nhién, dé giam
hién tuong qua khép mo hinh, nghién ctru da s
dung ham reduceRegion trong GEE nham loai bd
cac diém trung lap trong luéi 0,5 x 0,5 km2. Cudi
cling, da loc ra 50 diém khong trung lip (Bang 1),
bang cach so sanh cac gia tri trung binh trong
timg 0. Phuong phap nay giup gidm thiéu hién
tuong qua khop ctia mo hinh va cai thién do chinh
xac trong phan tich phan bo loai.

Bang 1. Khu viec thu thap dit lieu c6 loai X4 xi phan bé tai Tay Nguyén

. So1 : . ,
Tinh ° u’(,n:g ca Sinh canh Khu vuc
thé
Rumg tu nhién 1a rong C ,

Kon T 3 ] i Vue 0 Ngoc Linh
on tum thuong xanh trung binh uon Quoc gia Ngoc Lin
Gia Lai 10 Rumg tu nhién 1a rong Khu Bao ton Thién nhién Kon

thuong xanh trung binh Chu Rang
Rimg tu nhién 14 rong Khu Béo ton Thién nhién
Lam Déng 12 thuong xanh giau va trung | BiDoup Nui Ba va Nui Voi, Duc
binh Trong
Rumg tu nhién 1a rong

bik Nong 25 thuong xanh nui dat trung Vuon Quoc gia Ta Dung

binh, rimg hon giao tre nira

bé ngin chin sy mat can biang 16p trong mo
hinh hoc may, di lieu ving mat (gia dinh) duoc tu

dong tao ra trén GEE, dai dién cho cac vi tri cua
loai X4 xi chua dugc quan sat. Trong kich ban nay,
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cac diém c6 mat ky hiéu “17, cac diém vang mat
(gia dinh) ky hiéu “0”. Bang cach can bang dir lieu
diém c6 mat va vang mat (gia dinh), kich ban nay
dam bao rang moé hinh MaxEnt dugc huan luyén
tréen mot mau dai dién cho ca hai 16p. Diéu nay
giup cai thién kha niang ctia mo hinh trong viéc du
doan su phu hop ctia moéi treong song cho loai Xa
xi tai khu vue Tay Nguyén.

Céc bién moi truong dau vao

Chi s6 khac biét chuin hoa thuc vat
(Normalized Difterence Vegetation Index - NDVI):
Ban d6 NDVI duoc xay dung tit dit lieu vé tinh
MODIS, (MOD13A1, do phan giai 500 m), cung
cap chi s6 NDVI da duoc hiéu chinh va loc may
[13], thoi gian tir ndm 2022 dén nam 2025.

Chi s¢ dia hinh, do doc va huong phoi: St
dung DEM cta NASA chita thong tin do cao voi do
phan gidi khoang 30 m. Tinh toan do déc bang
cach stt dung ham “ee.Terrain.slope()” sé giup dua
vé mot hinh anh méi chira gia tri do doc cho moi
pixel. Twong tu, tinh toan huong doc bang cach st
dung ham “ee.Terrain.aspect()”, ham nay sé tra vé
mot hinh danh méi chira gia tri huong déc cho méi
pixel [14].

Chi s6 thé nhuong: St dung dit lieu dat cta
SoilGrids cung cap cac thong tin vé dic tinh thé
nhuong toan cau, voi do phan giai (250 m) va duoc
tao ra tir dir lieu khao sat thuc dia toan cau ciing
nhu cac mo hinh hoc may. Dit lieu bao gom nhing
chi s6 vé ham luong cac thanh phan trong dat
(ham lwong mun, sét, cat), dé chat, ham luong hitu
co, d0 pH va cac dac tinh khac [15]. SoilGrids
phan loai dat theo cac nhom dac tinh thé nhuong
cua FAO, di liéu c6 san trén GEE dud6i dang dir
lieu do cong déng dong gop, co6 thé st dung truc
tiép trén nén tang cloud.

Chi s6'sinh khi hau:Dit liéu sinh khi hau nhu:
Nhiét do, luong mua, cac chi s6 mua vu nhu luong
mua mua, luong mua cao nhat ctia nam, nhiét do
thap nhat ctia nam... dong vai tro thiét yéu trong
phan tich sinh thai [12], dac biét trong viéc xay

dung mo hinh hoéa phan bo loai va danh gia tac
dong cia BDKH. D liéu sinh khi hau cta giai
doan hién tai duoc thu thap tir nguén dir lieu duoc
chia sé co san trén GEE, do phan giai 1 km [16].

Kich ban BPKH: Kich ban du bao cho giai
doan nam 2080 - 2100 duogc lua chon 1a 6 kich ban
phat thai trung binh (SSP2-4.5), sau khi duwoc tai
xuong tt WorldClim, sé duoc tai lén tir cac teép
riéng vao phan kho dit liéu c4 nhan trén tng dung
GEE, duoc dat tén tuong ung voi 6 kich ban la:
GISS-E2-1-G, BCC-CSM2-MR, INM-CM5-0, MPI-
ESM1-2-HR, MRI-ESM2-0, UKESM1-0-LL. Diém
chung cua cac kich ban 1a déu c6 do phan giai 1
km va déu la cac mo hinh khi hau toan cau
(GCMs) thuoc du an CMIP6, déu mo phong cac
yéu t6 khi hau dua trén céac kich ban phat thai tiéu
chuén tir thap dén cao tuong ing nhu SSP1-2.6 9,
SSP2-4.5, SSP5-8.5, phuc vu du bao va danh gia rai
ro khi hau toan cau va khu vuc [17].

2.2. Phuong phap nghién ctru
2.2.1. Thuat todn MaxEnt

Phuong phap xay dung ban @6 phan b6 sinh
thai bang thuat toan MaxEnt trén nén tang GEE,
duoc khai qua lop
“ee.Classifier.amnhMaxEnt”, day la phién ban
MaxEnt tich hop trong GEE, khac véi phan mém
MaxEnt doc 1ap vé moi truong van hanh nhung vé

trién

nguyén ly thuat toan thi twong tu. Pé st dung
thuat toan nay, da thuc hién cac budc sau: (1) thu
thap, tién xtt ly di lieu moi truong va di lieu su co
mit loai tir cAc nguon vién tham c6 sin trén GEE;
stt dung giao dién 1ap trinh ctia GEE dé trich xuat
cac bién moi truong lién quan; sau do ap dung
thuat toan MaxEnt dé mo hinh hoéa phan bé tiém
ning cta loai dua trén nguyén ly toi da hoa
Entropy, nhim du doan kha ning xuit hién cta
loai trén khong gian nghién ctu.

Thuat toan MaxEnt duoc stt dung dé xay dung
mo6 hinh phan bo loai voi dir lieu ghi nhan loai
dang c6 mat va vang mat (gia dinh) [9]. Muc tiéu
ctia MaxEnt 1a w6c luong phan bo xac suat toi wu
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cua loai trén khong gian moi truong sao cho
Entropy ctia phan b nay duoc t6i da hoa, dong
thoi tuan thi cac rang budc do di liéu su c6 mat va
vang mat cung cac bién moi truong cung cap.

Cong thuc t6i da héa Entropy duogc biéu dién
nhu cong thuc (1):

max, H(p) = —X,p(x)logp(x) )

Véi cac rang buoc dua trén dit liéu nhu cong
thuc (2):

Lop()fi(x) = E[f:,] j=1,...m

Trong d6: xla vi tri trong khong gian moi
truong; p(x) 1a xac suat phan bo loai tai vi trix;
f; ® 1a gia tri ctia bién moi truong thit /tai vi tri x;
E [f}] la gia tri trung binh quan sat duoc cua
bién f; tai céc diém c6 mat hodc vang mat loai;
m1a so luong bién moi truong.

Phan bo xac suat p(x) duoc biéu dién dudi
dang ham mi theo cong thic (3):

1 L
p(x) = sexp(Z,4,5(0) @
Trong d6: Ajla cac tham sO can udc luong;
Z=Y, exp{E}"LLﬁ.jﬂ{.\'l]la hing s6 chuin
hoéa dé tong xac suat bang 1.

Céac tham s6 Ajdugc uoc luong sao cho phan
b6 p(x) phu hop nhat véi dix lieu c6 mat va vang
mat, déng thoi ddm bao Entropy ctia mo hinh Ia
l6n nhat.

2.2.2. Loai bé twong quan gita cdc tham so cho
mo hinh

Khi stt dung nhiéu bién moi truong trong mo
hinh MaxEnt, viéc lua chon bién phi hop va giam
da cong tuyén 1a can thiét dé tranh sy phu thuoc
tuyén tinh gitra cac bién. Ky thuat phan tich twong
quan gitra cac bién sinh khi hau, thé nhuong, dia
hinh, do doc, huong phoi va NDVI duoc cung cap
tréen nén tang GEE dé loai bo nhitng bién moi
truong co tuong quan cao (r > 0,80), cap bién sé
duoc lvu vao ma tran tuong quan dudi dang danh

sach (list). Cuoi cung, da chon ra 15 tham s6 cho
mo hinh duoc thé hién ¢ bang 2.

2.2.3. Xur Iy va trién khai mo hinh

Sau khi chuén bi dix lieu diém c6 mat va vang
mat (gid dinh), 14y mau di liéu anh tai cac diém
nay. Tiép theo, khoi tao bo phan loai MaxEnt voi
tén thuoc tinh 16p phan loai va danh sach cac bién
moi truong da chon. Cudi cliing, 4p dung mé hinh
phan loai toan b¢ anh dau vao nham tim ra ban dé
c6 muc do phan bo thich nghi sinh thai nhat cho
loai X4 xi tai khu viee Tay Nguyén.

224 DPanh gida do chinh xdc cua mo hinh
phan bo phu hop sinh thai cua loai X4 xi

Trong moéi truong GEE, thuat toan MaxEnt
duoc trién khai dé xir ly cac tap di liéu lon, giap
danh gia mic d0 quan trong cta timg bién moi
truong, tao ban do phan bo tiém ning cta loai va
danh gia hiéu suat mo hinh thong qua chi s6 AUC
(Area Under the Curve) 1a dién tich dudi duong
cong danh gia phan loai nhi phan ROC (Receiver
Operating Characteristic), phan anh kha nang xép
hang cac vi tri theo kha nang phu hop sinh thai.
Néu AUC nam trong khoang 0,7 - 0,9, mo hinh nay
duoc danh gia 1a c6 do chinh xac tir chdp nhan
duogc dén tot [18, 19].

2.2.5. Bién tip ban do phan hang muc do phu
hop sinh thai

Két qua cudi ciing cta quy trinh trén sé cung
cap dur lieu khong gian, biéu dién thong tin theo
ma tran cac 6 vuong (pixel), moi 6 mang mot gia
tri x4c suat phan bo loai (gia tri pixel tir 0 - 1). Sau
khi duoc trich xuat ra Google Drive va duoc bién
tap thanh ban dé trong phan mém QGIS 3.34.14
[20].

Dua trén khoang gia tri, phan chia thanh 5 16p
theo nguong phu hop sinh thai: Cap 1: 0,0 - 0,2
(thap nhat); cap 2: 0,2 - 0,4 (thap); cdp 3: 0,4 - 0,6
(trung binh); cép 4: 0,6 - 0,8 (cao); cap 5: 0,8 - 1,0
(cao nhat) [2, 19].
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Béang 2. Cac tham s6 trong mo hinh phit hop sinh thai loai X4 xi

T};Z,m Dién gidi Ponvi | D phan gidi Khslggﬂ I?gghi
Al Do chua hoac do kiérp ctia dat khi dat duoc 250 m [19, 21, 22]
hoa tan trong nudc cat (H,0) theo ty lé 1: 1
A2 Ham luong mun trong lop dat mat g/kg 250 m
A3 Ham luong tong git(r trong mau dat kho & cg/kg 250 m
tang mat
A4 Do cao dia hinh m 30m
A5 Huong phoi dia hinh 30m
A6 Nhiét d6 trung binh hang nam °C 1 km [7, 23, 24]
A7 Khoang nhiét do trung binh ngay dém °C 1km
A8 Puong dang nhiét % 1km
A9 Nhiét 60 mua °C 1 km
A10 Luong mua hang nim mm 1km
All Luong mua cta thang kho nhat mm 1km
Al12 Luong mua ctia mua mm 1km
Al13 Luong mua ctia quy 4m nhat mm 1km
Al4 Luong mua cta quy lanh nhat mm 1km
Al15 NDVI 1 km [25, 26]

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan ving phu hop sinh thai cho loai Xa
xi & giai doan hién tai

Két qua mo hinh héa phan bo loai Xa xi tai
khu viec Tay Nguyén st dung thuat toan MaxEnt
trén nén tang dién toan dam may GEE da cho
thay, su phan hoa ro nét vé mic do phu hop sinh
thai trén pham vi 5 tinh thudc khu viec nghién ctu
(Hinh 1). M6 hinh da xé4c dinh 5 10p phan hang vé
mutc do phu hop sinh thai, phan anh kha nang dap
ung clia moi truong doi voi cac diéu kién sinh
truong va phat trién toi uu cta loai.

Diéen tich phan bé tiém nang duwoc phan loai
theo 5 muc do thich nghi sinh thai: Rat thap, thap,
trung binh, cao va rat cao (Hinh 2). Tai ba tinh
phia Bac Tay Nguyén la Kon Tum, Gia Lai va Dak
Lak, dién tich c6 mitc do phu hop sinh thai rat thap
chiém wu thé tuyét doi, véi tong dién tich twong
tmg lan luot khoang 593.000 ha, 1.200.000 ha va
963.000 ha. Trong khi @6, dién tich c6 mirc d6 phu
hop cao va rat cao gan nhu khong dang ké. biéu
nay cho thdy, phan 16n dién tich tu nhién tai ba
tinh nay chua hoi tu day dt cac diéu kién sinh thai
can thiét cho su ton tai va phat trién bén ving cua
loai X4 xi, ngoai trit mot s6 viung c6 diéu kién vi
khi hau hoac thé nhuong dac biét.
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Nguoc lai, tai tinh Pdk Nong, mo hinh cho
thdy su phan bo sinh thai c6 xu huong tich cuc
hon véi dién tich thuoc mirc phu hop trung binh
dat khoang 274.000 ha va muc phu hop cao dat
khoang 150.000 ha. Cac vung c6 muc do phu hop
thap va rat thap chi chiém mot ti 1é nho. Diéu nay
phén 4anh su tuong thich cao hon cta cac diéu kién
sinh thai tai tinh Dak Nong doi voi loai X4 xi, mé
ra co hoi dang ké cho cac chuong trinh tréng rimg
hodc phuc héi quan thé loai trong khu vuc.

bang chu y, tinh Lam Dong duogc xac dinh 1a
khu vue ¢6 mic do phu hop sinh thai cao nhat cho
loai X4 xi tai Tay Nguyeén, v6i dién tich phan bo

tiém nang & muc cao, dat khoang 400.000 ha va rat
cao khoang 147.000 ha. Ty lé dién tich & muc rat
thap va thép tai tinh nay 1a khong dang ké. Nhiing
két qua nay cho thdy, Lam Déng va Pik Nong la
hai tinh c6 tiém nang 16n nhat trong viéc quy
hoach, phat trién va bao toén loai X4 xi trén co s&
sinh thai.

Nguoc lai, cac khu vuce con lai ciia Tay Nguyén
chi c6 murc do phu hop sinh thai han ché, cho thay
su can thiét cta viéc lua chon vi tri trong wu tién
két hop voi cac biéen phap ky thuat can thieép
(cham séc, cai tao dat, che phu...) néu cé nhu cau
phat trién loai & quy mo nhoé hoac thi diém.
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Nhin chung, ban @6 phan ving muc do phu
hop sinh thai (Hinh 1) déng vai tro nhu mot cong
cu quan trong trong cong tac quy hoach ving
trong va bao ton loai X4 xi, dic biét trong boi canh
BDKH va ap luc tit chuyén d6i muc dich stt dung
dat ngay cang gia ting. Ban do nay cung cap cin
ctr khoa hoc can thiét cho viéc dinh huéng chién
lugc bao ton tai chd va phuc hoi ngoai pham vi
phan bé tu nhién, dong thoi hd tro cac co quan
quan ly, nha hoach dinh chinh sach va cong déng
dia phuong xac dinh cac vung wu tién cao trong
cong tac bao ton da dang sinh hoc.

Kom Tum

Hon nita, két qua nghién cttu ciing gép phan
lam sang té cac yéu to sinh thai chi phoi sy phan
bo hién tai ctia loai X4 xi, tao nén tang cho cac
nghién ctu tiép theo nham mo hinh hoéa nguy co
thu hep vung phan bo trong twong lai dudi tac
dong tong hop cta bién déi khi hau va thay déi st
dung dat. Pay la huong ti€p can quan trong dé
nang cao hiéu qua quan ly va bao ton khong chi
loai X4 xi, ma con cac loai c6 gia tri twong tu trong
chi Qué va cac loai ban dia khac tai khu vuc Tay
Nguyén.

3.2. Panh gia 9 chinh x4c va 6n dinh ctia mo
hinh di do4n phan bé loai

Gia Lai
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Hinh 2. Dién tich (ha) cac viing phit hop sinh thai cho loai Xa xi & Tay Nguyén
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bé danh gia do tin cay va do 6n dinh ctia mo
hinh phan b6 loai X4 xi, m6 hinh MaxEnt da duoc
lap lai nhiéu lan véi cac gia tri khéi tao khac nhau
cho bo sinh s6 ngau nhién “seed”. Viéc thay doi
gia tri khoi tao nay cho phép kiém tra tinh 6n dinh
ctia mo6 hinh va kha nang tai 1ap két qua, tir do lua
chon gia tri “seed” cho dau ra c6 hiéu suat du doan
tot nhat hodc 6n dinh nhat. Phuong phap nay dong
thoi dam béo tinh ngau nhién cé kiém soat, tao
diéu kién cho viéc so sanh va danh gia do chinh
xac mot cach nhat quan gitra cac lan chay mo hinh.

Khong giong nhu cac mo hinh du doan hién
dién - tiém nang thong thuong, dau ra cia MaxEnt
trong nghién ctu nay duoc hiéu la mic do phu
hop sinh thai ctia méi truong thay vi xac suat hién
dién thuan tuy [27]. Két qua danh gia hiéu suat mo
hinh thong qua chi s6 AUC 1a dién tich du6i duong
cong ROC cho thay, gia tri AUC cao nhat dat duoc
la 0,800 khi sir dung “seed” = 500, day ciing la gia
tri cao nhat trong s6 69 lan chay lap lai cia mo
hinh.

Gia tri AUC nay cho thay, mo hinh c6 hiéu
nang du doan kha tot va cac bién moi truong dau
vao duoc st dung c6 kha nang giai thich dang ké
su bién thién khong gian trong phan bo sinh thai
tiém nang cua loai X4 xi tai khu vuc Tay Nguyeén.
Tuy nhién, nghién cttu ciing nhan thdy rang, dé
nang cao do chinh xac ctia moé hinh, can tich hop
thém céac yéu t6 sinh thai vi mo khac (vi du: tham
thuc vat, dac diém dat,...), hodc cai thién do phan
giai va tinh dai dién ctia cac tap dir lieu dau vao.
biéu nay dic biét quan trong trong boi canh
BDKH va nhu cau du bao phan bo loai mot cach
chinh xac hon nham phuc vu quy hoach bao tén
hiéu qua.

3.3. Dy bao viung phu hop sinh thai trong
tuong lai cho loai X4 xi tai Tay Nguyén

Két qua mo phong vung phu hop sinh thai
tiém nang cua loai Xa xi dudi tac dong ctia BDKH

duoc thye hién theo kich ban phat thai trung binh
SSP2-4.5 cho giai doan 2080 - 2100, st dung 6 mo
hinh khi hau toan cau: (1) GISSE2-1-G, (2) BCC-
CSM2-MR, (3) INM-CM5-0, (4) MPI-ESM1-2-HR,
(5) MRI-ESM2-0 va (6) UKESM1-0-LL. Két qua
phan tich tit cic mo hinh nay cho thay, xu huong
nhat quan vé su bién déi khong gian phan bo sinh
thai tiém nang cta loai trong boi canh khi hau
tuong lai (Hinh 3).

Tat ca cac kich ban déu du bao ring, viung cé
muc do phu hop sinh thai cao va rat cao cta loai
Xa xi tiép tuc tap trung chu yéu tai khu vuc phia
Nam Tay Nguyén, dac biét 1a & 2 tinh Dak Nong va
Lam Dong. Trong do, cac khu vuc phia Nam tinh
bak Nong va phan 1on dién tich tinh Lam Déng
van duy tri dién tich tuong d6i 16n c6 mtc do phu
hop trung binh dén cao mac du c6 su BDKH trong
tuong lai. Pay duoc xem la cac "vung sinh thai vu
tién" c6 tiém ning cao cho bao ton va phat trién
loai trong diéu kién BDKH.

Tuy nhién, dang luvu y la cac vung sinh thai
phu hop nay c6 xu hudéng bi suy giam ca vé dién
tich 1an muic do phu hop, véi ty 1é thu hep lén toi
75% so voi hién tai trong mot s6 kich ban. Nhimg
bién d6i nay phan anh tac dong tiéu cuc dang ké
ctia BDKH dén viung phan b6 tiém nang cta loai,
dong thoi lam gia tang nguy co phan manh sinh
canh va mat kha nang thich nghi sinh thai trong
mot s6 khu vuc.

Nguoc lai, cac tinh Kon Tum, Gia Lai va phan
16m dién tich tinh Dak Lak tiép tuc duoc du bao la
c6 murc do phu hop rat thap dén thap, twong tu nhu
hién trang, cho thay it c6 kha nang hé tro su phat
trién bén vimg cua loai X4 xi trong tuong lai gan.

béang chu y, téng s6 3/6 kich ban 1a BCC-
CSM2-MR, INM-CM5-0 va MRI-ESM2-0 du bao
cac vung sinh thai phu hop cao va rat cao cé tinh
lién tuc khong gian cao va it bi phan manh hon so
voi cac kich ban con lai.
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Mic du vay, mot so kich ban (GISS-E2-1-G, nghiém trong vé xu huong thu hep sinh canh tiém
BCC-CSM2-MR, INM-CM5-0 va UKESM1-0-LL) de  nang, doi hdi cé cac chién lugc bao ton chi dong
bdo ring, cac ving c6 muc do pht hop cao nhatsé  (bao ton tai chd va chuyén vi).
gan nhu bién mat khéi khu vuc Tay Nguyén vao 3.4. Xu huéng dich chuyén va thu hep sinh
cuoi thé ky XXI. Nhimg nhan dinh nay la cinh bao  .anh ciia loai X4 xi duti tac dong cia BDKH
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Hinh 3. Ban d6 di bao mutc ¢ phit hop sinh thai cho loai X4 xi, giai doan 2080 - 2100 & Tay Nguyeén, theo 6
kich ban BDKH. Trén ban d9, tir 1 - 6 tuong tmg véi két qua mé hinh st dung kich ban BDKH: (1) GISS-
E2-1-G, (2) BCC-CSM2-MR, (3) INM-CM5-0, (4) MPI-ESM1-2-HR, (5) MRI-ESM2-0, (6) UKESM1-0-LL
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Phan tich két qua mé hinh héa phan bo sinh
thai trong tuong lai cho loai Xa xi cho thdy, xu
huong ro rét vé su dich chuyén ving phu hop sinh
thai theo truc vi do, dac biet 1a vé phia bac Tay
Nguyén. Thay vao d6, cac vung sinh canh phu hop
c6 xu huong duy tri va tai cau trac cha yéu trong
pham vi 2 tinh Pak Nong va Lam Péng. Day la
nhitng khu vuc c6 dic diém dia hinh nui cao va diéu
kién khi hau dac thu, cho phép duy tri sinh canh
tuong doi 6n dinh cho loai trong boi canh BDKH.
So voi hién trang, cac ban do du bao déu cho thay,
ving c6 muc do pht hop sinh thai cao sé thu hep vé
dién tich va giam céap do, dac biét 1a tai cac khu vuc
phia Dong tinh Lam Déng. Dong thoi, dién tich
thuoc cac 1op phu hop trung binh va thap c6 xu
hudng gia tang. Sy suy gidm cac vung sinh canh toi
uu nay phan anh tac dong tieu cuc cia BDKH dén
pham vi phan b6 tiém nang cta loai trong tuong lai
gan. Nhitng phat hién nay phu hop voi cac nghién
cuu trudc day tai Viet Nam, dac biét 1a cac loai phu
thuoc vao diéu kién khi hau 6n dinh va sinh canh tu
nhién, dang phai d6i mat véi nguy co suy giam dién
tich sinh canh t6i wu va tang tinh dé tén thuong
trude cac kich ban khi hau cuc doan [28]. Két qua
nghién ctru nhian manh vai tro then chot cia viec
bao vé va phuc hdi cac hé sinh thai rimg dac trung
tai cac tinh Dak Nong va Lam Déng, noi duoc xem
la cac “hanh lang sinh thai” trong yéu trong chién
luoc bao ton loai X4 xi. Bén canh do, su khac biét
dang ké vé du bao gitta cac kich ban khi hau toan
cau cang lam néi bat tAm quan trong cta viéc xay
dung mo hinh sit dung da kich ban trong nghién
ctru du bao phan bé loai [29].

3.5. Nhitng han ché trong mé hinh dy doan
phan bé sinh thai cia loai X4 xi

Mic di mo hinh MaxEnt cho két qua phan
vung phu hop sinh thai c6 do chinh xac twong doi
cao, van ton tai mot s sai léch khong thé bo qua
gitta két qua mo hinh va thuc té€ phan bo cua loai
X4 xi tai Tay Nguyén. Cu thé, mot s6 khu vuc duoc
mo hinh xac dinh la c6 mic d6 phu hop cao nhung
lai khong ghi nhan su hién dién ctia loai trong thuc
dia. Hién tuong nay co6 thé duoc ly giai boi cac yéu
to lich st (qua khtt khai thac qua muc hodc tuyét

ching cuc bo), canh tac nong nghiép lam thay déi
sinh canh, hoac cac rao can sinh hoc va sinh thai
can tr& su ton tai clia quan thé. Nhitng phat hién
nay tuong dong voi cac nghién ctu trude do [30,
31], theo d6 khong phai moi khu vuc c6 diéu kién
sinh thai phu hop déu c6 su hién dién thuc té caa
loai, do anh hudng cta cac yéu t6 ngoai mo hinh
nhu tinh két ndi canh quan, han ché vé phat tan,
hodc can thiép cia con nguoi. Do do, dé tiép tuc
nghién ctru bao ton loai X4 xi trong twong lai, rat
can khao sat thuc dia dé cap nhat mo hinh.
4. KET LUAN

Két qua mo hinh hoa phan bo sinh canh st
dung nén tang dién toan dam may da gép phan
lam sang t6 cac viung sinh thai tiém nang phu hop
cho loai Xa xi tai khu vuc Tay Nguyén, Viét Nam
trong ca hién tai va cac kich ban bién doi khi hau
tuong lai. Vung phan b6 phu hop chua yéu tap
trung tai hai tinh Lam Poéng va Dak Nong, noi thé
hién mtc do phu hop sinh thai cao va 6n dinh
nhat. Sau kich ban khi hau twong lai duoc tich hop
trong mo6 hinh cho thdy mttc do nhat quan tuong
doi vé xu huong thay déi phan bo tiém nang cta
loai. Tuy nhién, mic do tac dong va do chi tiét
trong du bao co6 su khac biét dang ké gitra cac kich
ban. Cu thé, 3 kich ban (BCC-CSM2-MR, INM-
CM5-0 va MRI-ESM2-0) phan anh xu huwong thu
hep hoac suy giam cac vung c¢6 mirc do phu hop
sinh thai cao, cho thidy anh hudng & mtc trung
binh cia BDKH dén sinh canh phu hop sinh thai
cua loai. Trong khi do, 3 kich ban con lai (GISS-E2-
1-G, MPI-ESM1-2-HR va UKESM1-0-LL) du bao su
bién mat gan nhu kha lon cia cac khu vic co6 mic
do phu hop cao vao cudi thé ky XXI (giai doan
2080 - 2100), dac biét dudi cac kich ban khi thai
cao. Nhimg két qua nay cung cdp bang ching
khoa hoc c¢6 gia tri, gitup dinh huéng uu tién khong
gian trong cong tac bao ton loai Xa xi tai Tay
Nguyén. Dong thoi, nghién ctu ciing gép phan
xac dinh cac vung sinh thai thich nghi cao trong
tuong lai, ho tro qua trinh quy hoach bao ton loai
dua trén kha nang thich tmg voi boi canh BDKH
ngay cang gia tang.
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CLOUD-BASED HABITAT SUITABILITY MAPPING FOR CLIMATE CHANGE ADAPTATION OF
Cinnamomum parthenoxylon IN CENTRAL HIGHLANDS, VIETNAM
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Nguyen Quoc Khanh? Nguyen Duy Liem*, Vu Dinh Duy”
!Graduate University of Science and Technology, Vietnam Academy of Science and Technology
?Joint Vietnam - Russia Tropical Science and Technology Research Center
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Abstract

Cinnamomum parthenoxylon (Jack) Meisn. is a tree species belonging to the genus
Cinnamomum that is currently endangered in Vietnam. In this study, we developed a habitat
suitability model and projected future climate change impacts on the distribution of species using
15 geospatial variables available on the Google Earth Engine platform. Future distribution
projections were made for the period 2080 - 2100 under six medium-emission climate change
scenarios (GISS-E2-1-G, BCC-CSM2-MR, INM-CM5-0, MPI-ESM1-2-HR, MRI-ESM2-0, and
UKESM1-0-LL). The results identified ecologically suitable areas for C. parthenoxylon in Central
Highlands region. The MaxEnt algorithm, based on presence—pseudoabsence data, was applied
to model habitat suitability zoning for the species. Model performance was evaluated using the
Area Under the Curve (AUC) metric. The results revealed that Dak Nong province had over
157000 ha of highly suitable habitat, while Lam Dong province had more than 151000 ha
classified as very highly suitable for C. parthenoxylon. Climate change projections suggested that
some areas currently identified as highly or very highly suitable may experience a decline in
suitability in the future. The consistency observed across the six climate scenarios enhances the
reliability of the projections. These findings provide a critical scientific basis to support the
conservation and management of C. parthenoxylon in the context of increasing climate change
impacts in Vietnam’s Central Highlands.

Keywords: Cinnamomum parthenoxylon, machine learning, Google Earth Engine, ecological
surtability, species distribution modeling.
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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 chiap nhan don dang ky
bao ho giong cay trong moi sau:

Dai dién| Nguoicéd Neav d
TT| So don | Ngaynop |Ten giong Ten loai ctia cht | quyén dang | Tac gia giong gay on
. hop l¢
don ky
1 (2024_191 CNC4 Dong Thi Kim
Vién Di | Ctc, Phan Thanh
Lac truyén Nong| Phuong, Pham
06/11/2024 - Arachis Khong | nghiép (Dv | Xuan Héi, Ha Thi | 04/02/2025
2 12024_192 Lb bL hypogaea L. an DA15- | Thuay, Pham Thu
4.0/2019) Hing, Vo Thi
Minh Tuyén
3 |2024_197 Gogo 36 Luong Van Hong,
Cong ty Nguyén Thi Gim
5 |2024_199| B/ 12024 17| | Oppsa satival. | K10 | cay trong o 03/02/2025
6 |2024_200 Viet uu 11 Viet Thanh | 11on8 Van Dong
7 12024_201 Nhai stta
Gai xanh - Hop tac xa
8 12024_218|29/11/2024 | KA-268 |Boehmeria niveal.| Khong i Mai Thé Giang |13/02/2025
. Kién Anh
Gaudich
Tac gia chinh:
Pham Xuan Hoi,
Nguyén Trung
Dtic va dong tac
gia: Le Duc Thao;
Du 4n DA15 -| Pham Thu Héng;
9 |2024_224| 09/12/2024 | DKS Dua le Khong | VienDi | Neuyén Quang |,q,0 /5
- - Cucumis melo L. truyén Nong | Tuan; Nguyén Thi
nghiép Nguyét Anh; Vi
Thi Xuan Binh;
Nguyén Thi Thu
va nhém tac gia
Du an DA15-
4.0/2019
Tac gia chinh:
Pham Xuan Hoi,
Nguyén Quang
Tuan va déng tac
Dw an DA15 -| gia: Le Dic Thao;
10 [2024_225| 09/12/2024 | DM4 Dua le Khong | VienDi | PhamThuHang; | g /) o005
- Cucumis melo L. truyen Nong| Nguyeén Trung
nghiép buc; Nguyén Thi
Nguyét Anh; Vi
Thi Xuan Binh;
Nguyén Thi Thu
va nhom tac gia
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Du an DA15-
4.0/2019
Pham Xuan Hoi;
Du 4n DA15 | Tham Thu Hang;
Pleurotus Vién di Nguyén Thi
11 (2024_234| 12/12/2024 | PDA1 Khong N Giang; Vi Manh |07/02/2025
ostreatus. truyén nong R , ,
nohie Nhat; Nhom tac
ghiep gia Du an DA15-
4.0/2019
Pham Xuan Hoi;
Duan DA15-| \guyenThi
Trametes Vien Di Giang; Nguyén
12 |12024_235| 12/12/2024 | TvDA1 versicolor (L.) Khong N Thi Hing; Pham | 07/02/2025
truyén Nong N ,
Lloyd nohie Thu Hang; nhom
ghep tc gia Dy 4n
DA15-4.0/2019
Pham Xuan Hoi;
Nguyén Thi
Dy 4n DA15-| Ciang Nauyén
Nam thai duong - Vien Di Thi Hing; Pham
13 12024_236| 12/12/2024 | AbDA1l | Agaricus blazei | Khong N Thu Hing; 07/02/2025
. truyén Nong x .11 A
Murrill nohie Nguyén Thi Hong
ghiep Hai; nhém tac gia
Du an DA15-
4.0/2019
Cong ty Co
phan Xuat | Cong ty C6 phan
14 |2024_243| 13/12/2024 | ©40 Lia Khong | [hapkhau | Xuatnhap khau | oo o1 /5
Huong | - Oryza satival. Huong laa Huong laa
Organic Viét | Organic Viét Nam
Nam
Hat Vang - Lua c}?;ng ct;}ildio Bui Ngoc Cuong,
15 |2024_244| 16/12/2024 | & Y308 . Khong | "8 | Tran Van Quang, | 1/3/2025
Thom - Oryza sativa L. nong nghiép JER
S Vi Thé Phuong
Viét Nam
16 |2024_251 Viet P Thi Chinh
- Thanh 30 Lia :
17 |2024_252 VNN10 | - OryzasativaL. Vién Nong —
. . Le Van Chung
18 [2024_253 24/12/2024 | YNNSO Khong nghiép 11/4/2025
Ne Thanh Hoa Lé Quy Tuong,
19 |2024_254 Qms7t |, Iia L Luu Thi Hoa, Lé
st Thi Van Anh
A Pham Hoang Tinh,
(é)ir(})'i tyCéCP Huynh Thi Thanh
Lia trén, %él Vilt Binh, Nguyén Thi
20 (2024_256|27/12/2024 | TLS 26 ) Khong g ~ "“"| Nhung, Nguyén | 18/2/2025
- Oryza sativa L. tu Nong B
nghiép Ha Da~ng Nam,
Néi Nguyén Van Thai,
o Nguyén Dinh Ly
Lac- . Vién Khoa |Vién Khoa hoc Ky
21 (2024_258| 27/12/2024 | LDH.99 Arachis hypogaeal. Khéng hoc Ky thuat {thuat Nong nghiep 14/2/2025
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Noéng nghiép| Duyén hai Nam
Duyén hai |Trung bo, Truong
Nam Trung | Thi Thuan, Pham
bo Vit Bao, H6 Huy
Cuong, Phan Tran
Viét, D6 Thi Xuan
Thuy, Duong
Minh Manh, Tt
Minh Thu,
Nguyén Thi Nhu
Thoa, Vi Van
Khue.
XTP X40 tam phan — Cong ty
PHUC Paramignya . |TNHH Duogc e A
2212024_238| 12/12/2024 HUNG trimera (Oliv) Khong liéu Tam Nguyén Van Khon|23/01/2025
LONG Burkill Tam An
231 2025_01 RRIV 103 Pham Hai Duong,
Tran Dinh Minh,
24 | 2025_02 RRIV 106 Vi Van Truong, Lé
251 2025_03 RRIV 114 Dinh Vinh, Vi Van
26 | 2025 04 15 Chién, Huynh Dtrc
— RRIV Cao su - Hevea Vien Nghién Thinh, Huynh Thi
06/01/2025 brastliensis Willd. | e oo | oy Cao sy | Minh Tam, Tran | o, 44 /0495
ex A. Juss) Mull. . Binh An, Nguyén
Viét Nam B
Arg Vit Ngoc Anh,
Nguyén Ngoc
27 | 2025_05 RRIV 209 Phuong Thy,
Tran Thi Thay
Hoa, Lé Mau Tuy,
Lai Van Lam
Chau Ngoc Ly, Lé
Van Hai, Lé Quy
Ngo Vien Nghien | @ Can Van
28 | 2025_06 | 06/01/2025 | NL13-1 £ Khong | <0 T8N cuong, Luu Cao | 15/01/2025
- Zea mays L. cuu Ngo x ,
Son, Nguyén Chi
Thanh, Pao Ngoc
Anh
29 | 2025_07 | 06/01/2025 | HG420 Khong | Cong ty Co o 14/01/2025
phan Giong | Cong ty C6 phan
Lua cay trong - | Giong cay trong -
30 | 2025_08 | 06/01/2025 | HG470 | -~ Omzasatival. | gpone | Vatnuoi | VatnuoiThua |y /01/9005
Thira Thién Thién Hué
Hue
31| 2025_09 DLFIfEVA
Cong ty
32| 2025_10 DLFI;ICH q dc - ?NH}I;I Deliflor
08/01/2025 |—— Cnysa(?t]je;um Ll s true;io Royalties | Arie Gerard Post | 04/02/2025
33 | 2025_11 1 Innovatio B.V.
LARK ns Asia
34| 2025_12 DLF3
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Nha may Stra
dau nanh |Trung tAm Nghién
Pau tuong - Viét Nam CL'l"u U’ng dung Dag
35| 202513 | 08/01/2025 | VINASOY | o cine max (L) | Khong | ¥ nasy -Chi|nanh Vinasoy -Chi| |5 . /o005
05 Merr nhan}} Copg nhanh Cong ty Co
ty Co phan phan Puong
Duong Quang Ngai
Quang Ngai
Nguyén Van Thu,
Lé Van Hai, Pham
Ngo . Vién Nghién | Thi Khu, Trinh
36| 2025_14 | 14/01/2025 TG10 - ZeamaysL. Khong ctru Ngo Thi Bay, D6 Van 04/02/2025
Diing, Chau Ngoc
Ly
Nguyén Hing,
Pham Thi Nhan,
Vién Khoa | Lé Ngoc Tudn,
hoc Ky thuat| Tran Quéc Bao,
Nong nghiép| Vit Hong Van,
37(2025_15 | 14/01/2025 | HN29 Khong | mién Nam, | DPinh Thi Thuy |04/02/2025
Vién Di Linh, Lé Mai
truyén Nong| Huong, Nguyén
San nghiép Thi Hanh, Pham
- Manihot Xuan Héi, Le Huy
esculenta Craz. Ham
Pham Thi Nhan,
Nguyén B4 Tung,
Vién Khoa | Nguyén Thi Thu
. hoc Ky thuat| Huong, Truong
38 (2025_16 | 14/01/2025 | VN19-773 Khéng Nong nghiep|Minh Hoa, Vo Van 04/02/2025
mién Nam |Tuén, Nguyén Thi
Nhung, Cu Thi Le
Thay
Cong ty Co
Lia phanTap | s Manh Bao
3912025_17 | 16/01/2025 | TBR55 - Oryza sativa L. Khong doan Pang Calo Clr(‘)'n;g 18/02/2025
’ ThaiBinh :
Seed
Tra hoa vang - Cong ty
Hokodea Camellia A TNHH Sam —_
40 | 2025_18 | 16/01/2025 Orgavina | chrysantha (Hu) Khéng Nhit Duong Pham Thi Ly |06/02/2025
Tuyama Sinh
Cong ty Co
Lia phén Tap Tran Manh Bao
411 2025_19 | 16/01/2025 |Lut Tim 15 - Oryza sativa L. Khong doan Pang Calo Clr(‘)'n;g 18/02/2025
’ ThaiBinh .
Seed
San day ct tron - Cong ty R
SDCT.CN Pueraria candollei TNHH San Dﬁlr\llguls\fl(;r:l}ginTai
421 2025_20 | 16/01/2025 ) var. Mirifica (Airy | Khong xuat va 7 N .104/02/2025
X14 . | Toan, Nguyén Thi
Shaw & Suvat.) Thuong mai Thi
Niyomdham Coéng nghé Y
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xanh

43

2025_21

22/01/2025

Max 7379

Ngo6 - Zea mays L.

Vién Khoa
hoc Ky thuat
Nong nghiép

mién Nam

Pham Van Ngoc,
Nguyén Thi Bich
Chi, Pham Thi
Ngung, Lé Quy
Kha

06/02/2025

44

2025_22

45

2025_23

46

2025_24

47

2025_25

48

2025_26

22/01/2025

VN15

PH14

PH12

PHS

Tuyén

Che - Camellia
sinensis (L.)
Kuntze

Khong

Vién Khoa
hoc Ky thuat
nong lam
nghiép mién
nui phia Bac

Nguyén Thi Minh
Phuong, D6 Vin
Ngoc, Phung Lé
Quyeén, Nguyén

Thi Thuan,

Nguyén Hoai Thu,
Do Thi Viet Ha,
binh Thi Vuong,

Lé Pinh Chién, D6

Thi Kim Ngan, Lé

Thi Xuyén, D6 Thi

Hai Bing

Nguyén Thi Hong
Lam, Nguyén Huu
La, Nguyén Vin
Thiép, Nguyén
Ngoc Binh, Tran
Xuan Hoang, Do
Van Ngoc

Nguyén Hong
Lam, Nguyén Van
Toan, Nguyén
Hiru La, D6 Van
Ngoc, D6 Thi Viet
Ha

Nguyén Thi Minh
Phuong, D6 Vian
Ngoc, Nguyén
Ngoc Binh,
Nguyén Van Toan,
bang Van Thu,
Phung Lé Quyén,
Nguyén Thi
Thuan, D6 Thi
Viét Ha, Lé Pinh
Chién, Lé Thi
Xuyén, Nguyén
Hoai Thu

b6 Van Ngoc,
Tran Thi L,
Nguyén Van Toan,
Nguyén Hitu La,
Nguyén Ngoc
Binh, Nguyén Thi
Hoéng Lam, Phung

L¢ Quyén

07/02/2025
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b6 Vian Ngoc,
Nguyén Van Toan,
Nguyén Van
Niém, Tran Thi
Lu, Nguyén Hitu
La, Nguyén Vin
Tao, Nguyén Ngoc

49 | 2025_27 LDP2 Binh, Nguyén Thi
Hoéng Lam, Phung
Lé Quyén, Nguyén
Thi Thuan, Le
Dinh Chién,
Nguyén Hoai Thu,
Lé Thi Xuyén
Nguyén Van Toan,
50 | 2025_28 LDP1 Tran Thi L,
Nguyén Van Niém
Duong Van Ngo,
Trung tam Nguyén Kim
Lua . Giong Nong | Thuy, Tran Trung
51 | 2025_29 | 05/02/2025 | BL10 - Oryza satival. Khéng nghiép Bac | Thién, Nguyén 26/02/2025
Liéu Phuwong Hung,
Nguyén Tam Pao
Bubi - Gitrus TN%’fIgHtﬁn
52 1 2025_30 | 06/02/2025 | BUOHP1 | maxima (Burm.) | Khong Thinh Phétg Nguyén Khac Huy| 10/02/2025
Merr. 'HPI‘
Vién Nghién Trzin Var.l Qua?g,
Lua ciru va Phat |, L7an Thi Huyén,
53 | 2025_31 | 06/02/2025 | ]JNO8 ) Khéng e A b6 Van birce, Tran | 26/02/2025
- Oryza sativa L. trién cay . 2 1A
trd Hoang Lan, T6 dé
rong 4n NNOSIII
The Board of
Mam x06i den - Trustees of
54 | 2025_34 | 13/02/2025 | APF 409T | Rubus L. subg. The John R. Clark | 04/03/2025
Rubus. Cong ty |University of
TNHH | Arkansas
Dau tay - Fragaria ngells &/ Instituto Instituto Nacional
X ananassa Cong sir| Nacional De De Investigacion
55 | 2025_35 | 13/02/2025 | LBR 96.1 Investigacion . 04/03/2025
Duchesne ex .| Agropecuaria
Rozier \Agropecuaria (INIA)
(INIA)
Cong ty
Khoai tay - 1’;1‘\;13(13{ Soonwon, Hwang;
56 | 2025_36 | 14/02/2025 | Jinseo Solanum N Orion Corp o g 21/02/2025
pham Sunpil, Kang
tuberosum L. )
Orion
Vina
Thom Lia Cong ty CP |Cong ty CP Dau tu
57 | 2025_44 | 18/02/2025 Phic Chaul - Orvaza sativa L Khong | Dautuva va Phat trién 18/02/2025
g6 ) Phat trién | Vinaseed Ha Noi
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Vinaseed Ha

Noi
58 | 2025_45 | 18/02/2025 | VNR39 Khong | Congty C8 | oo 06 phan | 19/02/2025
L phan Tap . e
la doan Gidng Tap dogn Giong
50 | 2025_46 | 18/02/2025 | VNR40 | - Oz satival. | ghong | avpone | A tlf\?ng Viet 119/02/2025
Viét Nam am
Nguyén Thé
Nhuan; Pinh Thi
o Vién Cay Héng Nhung;
Khoai tay - \ % : .
60 | 2025_52 | 21/02/2025 | KT16.09 Solanum Khéng luc’cni tt};l‘fr"c"a Nﬂﬁ;ﬁ;ﬁiﬁf_c’ 12/5/2025
tuberosum L. phérﬁ Nguyén Thi
Nhung; Ng6 Thi
Hue
Ridley Viet quat - C(I),rllfitty M(;Bulﬂteam
61 | 2025_55 | 24/3/2025 7301 . Vaczzg;zjn; . TNHH |Orchards Pty Ridley Bell 8/4/2025
v | T&G Ltd.
Ngoc Long . Cong ty Co
62 | 2025_59 | 04/4/2025 9 L Khong phin Khoa | Cong ty C6 phén
63 | 2025_60 | 04/4/2025 | VF8 | - Oryzasatival. | Khong tr}(l)(;CgC’IE‘Zn tﬁ?&‘fﬁjﬁg 18/4/2025
64 | 2025_61 | 04/4/2025 | Thom 68 Khong Long
Cong ty
65 | 2025_62 | 04/4/2025 | KL903 Lta Khong |\ G0Nl i1 a0 Huong | 18/4/2025
- Oryza sativa L. cay trong
Nam Duong
Ca chua Vién Cay |Nguyén Thi Mién;
66 | 2025_63 | 04/04/2025 | NT225 - Solanum Khong l‘mcnég tt};l‘fr"c"a Nﬁi‘;ﬁ?gﬁi 11/4/2025
Iycopersicum L. psfflém. Kim’Linh :
Co voi - Cong ty Co
Pennisetum . phan 5
67 | 2025_66 | 10/4/2025 E99 purpureum Khong EVERGY Tran Trang Nhung| 29/4/2025
Schumach. ASIA
68 | 2025_67 | 14/4/2025 g‘m gg Khong C‘;fig t%co Cong ty C6 phan | 29/4/2025
on Laa dp \anG. ?p Tap doan Giong
- Oryza sativa L. 0an L1oNg | .4y tréng Viet
69 | 2025_68 | 14/4/2025 | VNR99 Khong | cdy trong Nam 29/4/2025
Viét Nam
C(ing ty o Cong ty C6 phan
Thang Lia phan bau ‘Eu Dau tu va Phat
70 | 2025_69 | 14/4/2025 ) Khong |vaPhattrién|, .. .. .| 29/4/2025
Long 8 - Oryza sativa L. Vinaseed Ha trién Vinaseed Ha
.. Noi
Noi
Cong ty Co
71| 202570 | 16/4/2025 | Lhiem Lua Khong |PPan G008 |10 nooc Anh | 05/5/2025
Long - Oryza sativa L. nong nghiép
Quac té
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QUYET PINH

Vé viéc cdp Bang bao ho giéng cay trong
Phong Quan ly giong cay trong - Cuc Tréng trot va Bao vé thuc vat cong bo cap biang bao ho
gidng cay trong sau:

TT| Sodon | S6bing Ten giong Ten loai Cha 105;(})11:1% bang Téc gia giong Ngay cap
Vi Manh Hai, Bui
Man Vién Khoa hec Llrgrl:al’llghiﬂl?lig’én
1| 2024_14 |01.VN.2025| MV VAAS 24 s Noéng nghiép R g - y ’117/02/2025
- Prunus salicina L. Viet Nam Tran Van Luyén,
i Mai Dtc Thinh,
Pham Van Quyét
Vi Manh Hai, Bui
e v | S
2 | 2024_15 [02.VN.2025 | HSVAAS24 | - Pyrus pyrifolia | Nong nghiep | - oo o0 1€ Y€ 14700 /9025
(Burm) Nak Viéet Nam Le Thi My Ha, Va
i Viét Hung, Nguyén
Thi Hién
Vi Manh Hai, Bui
e g | St
3 | 2024_16 |03.VN.2025| MX VAAS 24 - Pyrus pyrifolia Noéng nghiép Ag y. o 117/02/2025
(Burm) Nak Viét Nam Le Thi My Ha, Va
i Viet Hung, Nguyén
Thi Hién
Via Manh Hai, Bui
Pao - Prunus Vién Khoa hoc Lu?’rlllar’ll%liﬂl?lzg,én
4 | 2024_41 |04.VN.2025 | A2 VAAS 24 . Nong nghiép g L BWEL ) 47/02/2025
persica (L.) Batsch S Tran Van Luyén,
Viét Nam )\ .
Tran Ngoc Hung,
Lé Thi My Ha
Vi Manh Hai, Bui
bao Vién Khoa hoc Lugr;lalﬁiﬂ:lig’én
5 | 2024_42 |05.VN.2025| B1VAAS24 | - Prunus persica | Nong nghiép e I WL 17/02/2025
(L.) Batsch Viét Nam Tran Van Luyén,
‘ : Tran Ngoc Hung,
Lé Thi My Ha
Cong ty C6 phan
Lua Giong cay trong -| Duong Thanh Tai,
6 [2019_136|06.VN.2025 HG191 - Oryza satival. | Vat nuéi Thira Trén Viet Hing 21/02/2025
Thién Hué
Cong ty TNHH
Lia Nong nghiép
7 12022_136|07.VN.2025 VH107 - Orvza satival. xanh Hoang Gia, Do Thi Bac 21/02/2025
1 " | Cong ty TNHH
Hat giong Viét
Laa Cong ty C6 phan | Tac gia chinh: Tran
8 | 2022_84 | 08.VN.2025 TBR28 - Oryza satival., Tap doan Manh Béo va céc 21/02/2025
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ThaiBinh Seed | déng tac gia: Dang
Cao Cuong, Tran
Thi Tiéc, Tran Thi
Duyén
Huynh Quang Tin,
Nguyén Hoang
, . . Khai, Nguyén Hitu
9 2024_160 | 09.VN.2025 | Nong Dan 2 Lia Truong Baihoc | | 4 \ovén Hong | 21/02/2025
- Oryza sativa L. Can Tho ) o
Cuc, Shivali
Sharma, Benjamin
Kilian
Pham Thién Thanh,
Tang Thi Diép,
Nguyén Trong
Lia Vién Cay luong Khanh, Duong
10 {2024_179 | 10.VN.2025 HD16 - Orvza sativa L thuc va Cay thuc | Xuan Tu, Phan Thi | 22/02/2025
g ' phim Thanh, Lé Thi
Thanh, Nguyén
Phuong Nga, Tong
Thi Huyén
Pham Thién Thanh,
Tang Thi Diép,
Lia Viéen Cay luong | Nguyén Tri Hoan,
11 2024_221 | 11.VN.2025| BT7KBL-02 . thuc va Cay thuc| Duwong Xuan Ta, |21/02/2025
- Oryza sativa L. . p ) A
pham Tong Thi Huyén,
Doan Van Thao, Le
Thi Thanh
Lia Cong ty C6 phan
12 12024_122 | 12.VN.2025 SR26 ) Giong cay trong bao Minh So6 22/02/2025
- Oryza sativa L. N
bong Nam
Cong ty C6 phan
13]2024_219 | 13.VN.2025| Nam Pha 1 Lua | Tap doan Giong | Trinh Van Tht, BUi | /o0 /oo
- Oryza satival.. | cay trong Tién Huy Thay
Hai Thai Binh
14 [ 2024_180 | 14.VN.2025 GM-69 Ngo Cong ty C8 phan| Cong ty Cé phan |22/02/2025
- Zeamays L. =, R N R
- Phat trién Nong | Phat trién Nong
15 |2024_181|15.VN.2025|  GM-79 Ngo nghiép Toan Cau| nghiép Toan Cau | 22/02/2025
- Zeamays L.
Cong ty C6 phan
) Pau tu Thuong |, . RN
16 | 2023_28 | 16.VN.2025 | Huong Ban 86 Lia mai va Phat trién| < L0anh Hai, Tran ., o0 0008
- Oryza sativa L. ) N Thi Thanh Yén
Noéng nghiép
ADI
, Cong ty TNHH Tran Van
Laa . Quang,Tran Thi
17| 2023_74 |17.VN.2025 SYN112 . Syngenta Viét R x .121/02/2025
- Oryza sativa L. Huyén, Nguyén Thi
Nam )
Kim Dung
18 12023_179 | 18.VN.2025 B5207Z Ngo6 Monsanto Jean Jose Somer |21/02/2025
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- ZeamaysL. |Technology LLC
Ngo Monsanto
19 (2023_180 | 19.VN.2025 D1640Z - ZeamaysL. |Technology LLC Jean Jose Somer |21/02/2025
Ngo6 Monsanto
20 [2023_181 | 20.VN.2025 B4848Z - ZeamaysL. |Technology LLC Jean Jose Somer |21/02/2025
Ngo Monsanto
21(2023_182 | 21.VN.2025 8131S - ZeamaysL. |Technology LLC Jean Jose Somer |21/02/2025
Ngo6 Monsanto
22 (2023_164 | 22.VN.2025 8282S - ZeamaysL. |Technology LLC Jean Jose Somer |21/02/2025
Ngo Monsanto
2312023_165 | 23.VN.2025 PV8522 - ZeamaysL. | Technology LLC Jean Jose Somer |21/02/2025
24| 2023_166 | 24.VN.2025 | D8AOIRPGJZ | Ngo - Zea maysL. | M1OBSA0 |y Jose Somer | 21/02/2025
Technology LLC
Ngo Monsanto
2512023_167 | 25.VN.2025 | D2138RPGJZ - ZeamaysL. |Technology LLC Jean Jose Somer |22/02/2025
Ngo6 Monsanto
26 12023_168 | 26.VN.2025 | G2484RPGJZ - ZeamaysL. |Technology LLC Jean Jose Somer |21/02/2025
Ngo6 Monsanto
27 12023_169 | 27.VN.2025 D3736Z - ZeamaysL. |Technology LLC Jean Jose Somer |22/02/2025
Ngo6 Monsanto
28 12023_170 | 28.VN.2025 D7023Z - ZeamaysL. | Technology LLC Jean Jose Somer |22/02/2025
Ngo Monsanto
29 (2023_171 | 29.VN.2025 B97427 - ZeamaysL. | Technology LLC Jean Jose Somer |21/02/2025
30]2023_153 | 30.VN.2025 RT86 Lia . Nguyén Van Thu| Nguyén Van Thu |21/02/2025
- Oryza sativa L.
Ca chua - Solanum Rijk Zwaan Rijk Zwaan
31(2023_178 | 31.VN.2025 AMPEL Ircopersicum L Zaadteelt En Zaadteelt En 24/02/2025
yeop " |Zaadhandel B.V.| Zaadhandel B.V.
Xa lach Rijk Zwaan Rijk Zwaan
32| 2019_25 |32.VN.2025 LALIQUE - Lactuca satival Zaadteelt En Zaadteelt En 22/02/2025
" |Zaadhandel B.V.| Zaadhandel B.V.
Ot Rijk Zwaan Rijk Zwaan
3312022_122|33.VN.2025 | CHOCOLONY - Capsicum Zaadteelt En Zaadteelt En 22/02/2025
annuum L. Zaadhandel B.V.| Zaadhandel B.V.
Ot Rijk Zwaan Rijk Zwaan
34| 2022_64 |34.VN.2025 KPOP - Capsicum Zaadteelt En Zaadteelt En 22/02/2025
annuum L. Zaadhandel B.V.| Zaadhandel B.V.
Xalach - Lactuca
35| 2022_93 |35.VN.2025 | NORDICSTAR satival. Nunhems B.V Johan van Zee 27/02/2025
Xa lach Lactuca Rijk Zwaan Rijk Zwaan
36| 2019_16 |36.VN.2025| OLMETIE satival Zaadteelt En Zaadteelt En 27/02/2025
' Zaadhandel B.V.| Zaadhandel B.V.
MEIL D Alain, Antoine
3712022_131 |37.VN.2025| Meibenbino Hoa hong INTERNATION ’ 27/02/2025
MEILLAND
ALSA.
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Jae AJUNG va
, Republic of |ddng tac gia Hak Ki
Hoa ctic - Korea (Rural SHIN, Jung Nam
38| 2021_95 | 38.VN.2025 | BAEKGANG | Chrysanthemum x > JUNE 27/02/2025
morifolium Ramat Development | SUH, Ok Hee LEE,
Administration) |Jong Taek PARK va
Sang Kun PARK
Tac gia chinh:
Nguyén Xuan
Truong va déng tac
| YenSibioc | ot i
39 [2023_127 | 39.VN.2025|  VINAB-22 Solanum & DENICD  IONE VA 90 /09 /9025
tuberosum L Hoc vién Nong Hung, Vi Quoc
" |nghiép Viet Nam| Hién, Va Tién
Diing, Nguyén Thi
Son, Lé Quang Hoa,
Nguyén Thanh Hai
Tac gia chinh:
Nguyén Xuan
. Vién Sinh hoc Trqqng va don% tac
Khoai tay - Néne nohien - gia: Luong Van
40 | 2023_128 | 40.VN.2025 | VINAB-26 Solanum S 08D~ | g, Pham Van | 28/02/2025
Hoc vién Nong - S .
tuberosum L. nehien Viet Nam Tuan, Vi Quoc
SIEp Vie Hién, Vi Tién
Diing, Nguyén Thi
Son
Tac gia chinh:
Lia Cong ty TNHH | Duong Thanh Tai
41|2020_223 | 41.VN.2025 | Minh Chau 69 | Orvza sativa L Nong nghiép va dong tac gia: | 01/4/2025
£ ' Quang Minh Tran Thi Hong
Ngoc
Lia Cong ty C6 phan
42 | 2024_74 |42.VN.2025 TBH 108 - Orvza sativa L Tap doan Tran Manh Béo 01/4/2025
vz s " | ThaiBinh Seed
43| 2021_93 | 43.VN.2025 CS04 . Nong nghiép . £ . 01/4/2025
- Oryza sativa L. mién Trun Xinquiao) Seed
g Co., Ltd.
Hoa hong mén -
44 202312 |44:VN.2025 | ANTHIJTDEN | Anthurium Anthura B.V. JanvanDijk | 05/5/2025
andreanum Linden
ex André.
Hoa hong mén -
45| 202313 |45.VN.2025 | ANTHGNOBIC | Anthurium Anthura B.V. Janvan Dijk | 05/5/2025
andreanum Linden
ex André.
Lan ho diép - Martinus Nicolaas
46| 2023_14 | 46.VN.2025| PHA1904894 Phalaebopsis Anthura B.V. Gerardus van 05/5/2025
Blume Swieten
Lan hé diép - Martinus Nicolaas
471 2023_15 |47.VN.2025| PHALIPUE Phalaebopsis Anthura B.V. Gerardus van 05/5/2025
Blume Swieten
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Lan hé diép - Martinus Nicolaas
48 | 2023_16 |48.VN.2025 |PHALHETWER| Phalaebopsis Anthura B.V. Gerardus van 05/5/2025
Blume Swieten
Lan ho diép - Martinus Nicolaas
49| 2023_17 | 49.VN.2025| PHA1906615 Phalaebopsis Anthura B.V. Gerardus van 05/5/2025
Blume Swieten
Lan ho diép - Martinus Nicolaas
50 | 2023_18 |50.VN.2025| PHALISYCH Phalaebopsis Anthura B.V. Gerardus van 05/5/2025
Blume Swieten
Lan hé diép - Martinus Nicolaas
51| 2023_19 |51.VN.2025 | PHALJAKYJE Phalaebopsis Anthura B.V. Gerardus van 05/5/2025
Blume Swieten
Lan hé diép - Martinus Nicolaas
52| 2023_20 |52.VN.2025| PHA217131 Phalaebopsis Anthura B.V. Gerardus van 05/5/2025
Blume Swieten
Lan hé diép - Martinus Nicolaas
531 2023_21 |53.VN.2025| PHA602768 Phalaebopsis Anthura B.V. Gerardus van 05/5/2025
Blume Swieten
Dua chuét - Rijik Zwaan Rijik Zwaan
54| 2022_10 | 54.VN.2025 AIKIDO Cucumis sa [}Vus L Zaadteelt En Zaadteelt En 05/5/2025
‘| Zaadhandel B.V.| Zaadhandel B.V.
Dua chuét - Rijk Zwaan Rijik Zwaan
55| 2022_65 | 55.VN.2025 JOYFIT Cucumi [; L Zaadteelt En Zaadteelt En 05/5/2025
yeumis SaUVUS L) 7. 2 dhandel B.V.| Zaadhandel B.V.

QUYET PINH
Vé viéc cdp lai, sira d6i Bang bao ho gidng cay trong
Phong Quan ly giong cay trong - Cuc Trong trot va Bao vé thuc vat cong bo cap lai, stta d6i bang
bao h¢ giong cay trong sau:

, o Tén |Tén| Chtsédhitu , , . .. | Ngayca
TT| S6 don | So6 bang N . Lo Tac gia giong | Ly do cap lai/stra doi 'g y p
giong | loai | bang bao ho lai/stra doi

Lé Van Diing, Ngo
Vién Nghién Htu Tinh, Phan

1 12017_251]12.VN.2018| MK668 | Ngé Béng bi mat 16/01/2025
- &9 ctu Ngo Manh Cuong, Lé ang bimd /ol
Thi Dung
Q Cong ty TNHH| Cong ty TNHH
uan . .
2 12017_69 |43.VN.2021 Mi h6gS Lda | Nong nghiép Nong nghiép Bang bi mat 21/02/2025
n

Quang Minh Quang Minh

. Huynh Quanh Tin, |Stta d6i thong tin cha
Tran Thanh . . o . -
i S Kh Tran Thanh Hung, | s& hiu phu hop véi
ung, S& Khoa X i
3 12020_196|18.VN.2021| AG1 |Lua b iAn nohe Nguyén Hong | no dung giao nhiém | 18/4/2025
oc Co é
e Ani,i “| Cuc, Huynh Nhu | vu cita So KHCN
in ia .
& bién tinh An Giang
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